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O ABSTRACT 0O

Earthquakes in many parts of the world have revealed weaknesses in buildings in these
countries. Where the experience gained from the observations and studies conducted on
this subject led to increased knowledge about seismic evaluation.

It is expected that the buildings will be deformed in a flexible way when exposed to severe
earthquakes. Therefore, post- flexible behavior should be taken into account when
assessing the seismic performance of buildings. Therefore, it is preferable to use nonlinear
analysis procedures with the aim of evaluation, because behavior beyond flexibility cannot
be determined directly through flexible analysis.

The purpose of this study is to study the behavior of dual system (frames - shear walls)
using the synthetic time histories analysis through study case , by conducting an applied
analytical study on two constructs of dual systems, where time history were used for real
earthquakes that were scaling by using the time domain and the frequency domain to suit
the Syrian response spectrum.

After finishing the analysis, we have discussed changing the displacements ,story drifts and
stresses generated in the construction components.
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| total drift (cm) |
X ol
Northridge Imperial Valley Duzce
time domain frequency domain time domain frequency domain time domain frequency domain
Max (cm) Min (cm) Max (cm) Min (cm) [Max (cm)|Min (cm) | Max (cm) | Min (cm) Max (cm] Min (cm) |Max (cm) [ Min (cm)
57.16 49.67 33.02 37.73] 48.6 40.2 33.2 35.6 42.9 39.6 28.8 333
Y olaiWl Ja¥) oLkl Ay el A1 Y CNEDY) o (7) Jsaad)
| total drift (cm) |
Y el
Northridge Imperial Valley Duzce
time domain frequency domain time domain frequency domain time domain frequency domain
Max (cm) [ Min (cm) | Max (cm) [ Min (cm) | Max (cm) | Min (cm) | Max (cm) | Min (cm) | Max (cm) [ Min (cm) | Max (cm) [ Min (cm)
54.86] 48.87 33.79 36.87) 437 37.6 30.6 345 40.2 36.6 29.9 35.7
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Max (cm) |Min (cm)Max (cm)|Min (cm) |Max (cm)|Min (cm|Max (cm) |Min (cm)
54.86| 48.87 33.79 36.87 57.16| 49.67 33.02 37.73| storyl2
49.23| 43.70 30.39 33.08 50.92| 44.25 29.60 33.82| storyll
43.37| 38.34 26.87 29.67 44.52| 38.68 26.09 29.81| storyl0
37.30| 32.80 23.45 26.10 37.99| 32.99 22.47 25.68| story9
31.08| 27.18 20.04 22.29 31.41| 27.25 18.78 21.47| story8
24.84| 21.70 16.48 18.31 24.92| 21.58 15.07 17.23| story7
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1.11| 1.09 0.89 0.98 1.06( 0.91 0.64 0.72| storyl
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~—a1 50.00
=
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(B skl

time  frequency domain il il & NORTHRIDGE iU Jg¥) ¢ liall 4diUal) cNEGY) o (10) Jsid
Y olaiyl 4 domain

o el Gaill Jlae b 4o Arie) CBlas alatinly Sseliall Jidatll o)) Al YY) gl e Jaadls
%24 53 Ay %42 abie Loty 23510 Jlae 8 Gunill Ak (e ST Al e Dl
Js¥) sl Pushover Jidas ce gl alall JUimy) il jelas

Pushover Juai ge @il YoX cpalai¥) 8 Jg¥) ¢ Lll Ldlal) cYEGY) ad (9) Jgaad)

push Y(cm)|push X (cm)_
26.88 19.81 storyl2
24.03 17.76 storyll
21.09 15.65 story10
18.04 13.48 story9
14.95 11.27 story8
11.93 9.04 story7
9.19 6.87 story6
6.96 5.12 story5
5.03 3.61 story4
3.27 2.27 story3
1.75 1.17 story2
0.60 0.38 storyl
0.00 0.00 6]
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time domain « frequency domain (uiil illa & NORTHRIDGE (i3l J g1 5 Ul aeail) istlal) W31 o (10) Jgand

i) ) L)

Y skl X slai¥ly
time domain frequency domain time domain frequency domain
Max (cm) Min (cm)Max (cm)|Min (cm) [Max (cm)|Min (cmMax (cm) |Min (cm)
0.017613 [0.01616 | 0.01061 | 0.011837 | 0.0195 | 0.0171 | 0.011191 | 0.01248 storyl12
0.018295 [0.01675| 0.011 0.012264 | 0.02002 | 0.0174 [ 0.011393 | 0.012672 | storyll
0.018981 | 0.0173 [ 0.01142 | 0.012699 | 0.0204 | 0.0178 [ 0.011511 | 0.012902 [ storylO
0.019445 [0.01759 | 0.01174 | 0.012983 | 0.02054 | 0.0179 | 0.011532 | 0.013168 story9
0.019487 [0.01746 | 0.01183 | 0.012991 | 0.0203 | 0.0177 | 0.011576 | 0.013225 story8
0.018952 | 0.0168 | 0.01161 | 0.012642 | 0.01951 | 0.017 | 0.011341 | 0.012963 story7
0.017901 [0.01571 | 0.01111 | 0.01233 | 0.01815 | 0.0158 | 0.010808 | 0.012358 story6
0.016472 |0.01432 [ 0.01062 | 0.011799 | 0.01646 | 0.0143 | 0.010024 [ 0.011462 story5
0.014586 [ 0.01283 | 0.0099 | 0.010982 | 0.01436 | 0.0124 | 0.008919 | 0.010199 story4
0.012042 [0.01103 | 0.0087 | 0.009632 | 0.01168 | 0.0101 | 0.007369 | 0.008426 story3
0.008624 | 0.00837 | 0.00674 | 0.007444 | 0.00836 | 0.0072 | 0.005269 | 0.006026 story2
0.003926 | 0.00379 [ 0.00309 | 0.003401 | 0.00348 | 0.003 |[0.002274 | 0.002578 storyl
6] 6] 6] o o o o 6] ]
X olaiWL (i) i) 2L |
0.025
0.02 _
Sy 0.015 :5;’
—o— frequency min 3
frequency max / 0.01 %{
time min / 0005 =~
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i T T T T T T T T T T T 0
e = Qq O < N © I~ @ o O «—«+H «o
S 2 2 2 2 2 2 2 =9 Jd d
IR
B W 3
Gl skl

time « frequency domain il Al 5 NORTHRIDGE ()3 Ja¥ st adl) Al # LYY 4 (11) Jedd)
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time domain. frequency domain (il ,illa & NORTHRIDGE JiiU g1 s Ul & H-2 agaadl & aggall ab (11) Jgaadl

time domain X frequency domain X time domain X [frequency domain X
Max Min Max Min Max Min Max Min
8.2 6.3 7.32 6.5 6.66 5.84 5.32 4.98 (ton) (V) o=dll
48.6 46.6 335 22.6 45.57 40.34 28.8 19.2 (ton.m) (M) a )
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time. frequency domain (il il 4 NORTHRIDGE Jiiiit ¥ e Ul & H-2¢ F-2 3iladl & ysgadl ad (12) Jgaad)

time domain X frequency domain X time domain X [frequency domain X
Max Min Max Min Max Min Max Min
3.28 2.52 2.928 2.6 2.664 2.336 2.128 1.992 (ton) (V) o=l
19.44 18.64 134 9.04 18.228 16.136 11.52 7.68 (ton.m) (M) A=l

ol Sl kel Al Ghladl sseadly Sl o) Jaadl e Sl diail) ae Alad)l (PlA (e
cpalindl 038 ae i Caalll e Gl laaSU) Sl Jalaill 8 L) Jealie aged S (e Sualipall Julail)

t A o Ll Aty

NORTHRIDGE Ji3ll dsiall cdlaud) e chatis _aaall cVWY) a8 ) Jaadls
X olaa¥ly (AU o Ul Aie) el DA 408 eNEEY) a8 (13) Jgaadl

[ total drift (cm) |
X olaly
Northridge Imperial Valley Duzce
time domain frequency domain time domain frequency domain time domain frequency domain
Max (cm) Min (cm) Max (cm) Min (cm) _[Max (cm)| Min (cm) | Max (cm) | Min (cm) Max (cm)] Min (cm) |Max (cm) [ Min (cm)
29.28|  26.20 25.22 21.78| 275 24.3 24.1 20.6 26.9 23.2 20.5 18.9
Y slad¥ly A o Ll Ayl o AN AN LY 4 (14) Jgaad
| total drift _(cm) |
Y oyl
Northridge Imperial Valley Duzce
time domain frequency domain time domain frequency domain time domain frequency domain
Max (cm) | Min (cm) | Max (cm)| Min (cm) | Max (cm) | Min (cm) | Max (cm) | Min (cm) | Max (cm) | Min (cm) | Max (cm) | Min (cm)
21.01] 16.23 16.95 11.81] 19.9 15.8 13.33 10.6 16.9 14.55 12.35 9.9

NORTHRIDGE 51l funioall laall dpecly Ll JY) il el asis 4l

time domain ( frequency domain (&l ills 4 NORTHRIDGE il A6 5 Uil A8 Ual) cNEGY) ad (15) Jgaadl

Al JUELY)
Y olaiiL X oLy
time domain frequency domain time domain frequency domain
Max (cm) Min (cm)|Max (cm)|Min (cm) [Max (cm)|Min (cm[Max (cm) |Min (cm)
21.01 16.23 16.95 11.81 29.28| 26.20 25.22 21.78| story8
17.77 13.65 14.18 9.92 25.60| 22.69 22.01 18.97| story7
14.48 11.03 11.38 8.01 21.63| 18.96 18.53 15.94| story6
11.18 8.44 8.63 6.12 17.35| 15.01 14.80 12.69| story5
7.98 5.95 6.02 4.31 12.86| 10.96 10.90 9.32| story4
5.01 3.69 3.69 2.68 8.40 7.04 7.08 6.02| story3
2.51 1.82 1.80 1.32 4.35 3.58 3.64 3.08| story2
0.73 0.52 0.51 0.38 1.29 1.03 1.06 0.89| storyl
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ]
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Pushover Jiai ¢e gilill YeX olad¥) A (A o Ul Al e ad (16) Jaad)

push Y(cm) |push X(cm)_

13.24 16.39 story8

11.19 14.30 story7
9.12 12.05 story6
7.04 9.62 story5
5.03 7.09 story4
3.16 4.60 story3
1.58 2.37 story2
0.46 0.69 storyl
0.00 0.00 0

Sl Jiaill e 50 eV Jae)  Jaad Saelial) Jilsill o) Aalall cNEY) Jgaa e Jaads
%32 15 Ay %43 Labic Ay Jad)
ad e ST lad) Saeliall g JaaSU Sl Jlatly ofge Aasll) dpalae W) VY] a8 o) Jaadly
P UL a3 sl oyl 35S0 ADe (e aguanall alaeY) alll ~ L)
Ap=0.7*R * Ag
el JERY) Ay Cua
A,=0.7%55%3 =11.55cm

time domain . frequency domain (&l illa b NORTHRIDGE Jiil A0 o Uil aeil) Aol 2 L3N a8 (17) Jgaad)

i) i) L)

Y slaiily X slaiily

time domain frequency domain time domain frequency domain

Max (cm) |Min (cm)Max (cm)|Min (cm) [Max (cm)|Min (cmMax (cm) |Min (cm)
0.009267 |0.00747 | 0.00792 | 0.005404 | 0.01124 | 0.0092 | 0.010184 [ 0.008118 | story8
0.009405 | 0.00741 | 0.00799 | 0.005456 | 0.01188 | 0.0099 | 0.010644 | 0.008688 | story7
0.009414 |0.00738 | 0.00787 | 0.005397 | 0.01266 | 0.0107 | 0.011256 | 0.00927 story6
0.009159 |0.00711 | 0.00745 | 0.005161 | 0.01307 [ 0.0111 | 0.011577 | 0.00963 story5
0.008464 | 0.00645 | 0.00665 | 0.004674 | 0.01271 | 0.0109 | 0.011205 | 0.009432 | story4
0.007161 | 0.00534 | 0.00541 | 0.003873 | 0.01128 | 0.0098 | 0.009876 | 0.008406 | story3
0.005084 | 0.00372 | 0.00369 | 0.002696 | 0.00839 | 0.0074 | 0.007271 | 0.006251 | story2
0.002078 |0.00148 | 0.00144 | 0.00108 | 0.00311 | 0.0027 | 0.002698 | 0.002295| storyl

0 0 0 0 0 0 0 0 0

journal.tishreen.edu.sy

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

312




PSR il Giajl) Oladly Jilail) wlasily (ad ohaa — clal) AU Jead) &gl Gl

X ol ueidl aiad) 7L 5Y)
: . c

0.014

0.012
- 001 {ﬁ;
—e—frequency min 0.008 j
——frequency max 0.006 i
time min 0.004 5,

time max 0.002

0

time « frequency domain (il il .4 NORTHRIDGE Jjll A s Ul seadl) il £ U3Y) ab (16) JSail
X olaiy) 4 domain

Y oVl eeidl i) £l 5

0.01
0.009
/-/P-—-—' 0.008 _
> o 0007 §
— 0.006 2
—e—frequency min 7/ '/‘,’ 0.005 3§
—=—frequency max —7(7 0.004 i
. , — 0003 §
time min / -
) -V 0.002
time max Y/ 0.001
—a— T T T T T T T 0
- > oD > o Q o
(_,}od é_oc\ (‘,}od 6}_od a}_oc\ 6,}g)’& c,}_oc\ (_,}od
() skl

time ¢ frequency domain (il lla 5 NORTHRIDGE (il AUl ¢ Ul aeil) Ailal) 7 LYY 2 (17) Jodd)
Y slai¥) & domain

Ol dlae (4 4 dyie) Clas aladinly (Saeliall didaill o)) sl (Bl ~L3V) Jglaa (e L2l
%11 L dasiy %13 abic Aty 235 Jlae 8 Guail) il (e €1 sl Gl #1300 a8 Lac)
5aasWly Jileadl & Adalal) g gl Ay

t bl Salal) Jalail) 8 a8 5] e § Al S ganll pdses Silall aise B L) 8 s

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
313



Tishreen University Journal. Eng. Sciences Series € 2021 (1) 2asll (43) alaall davxigl) aglall . 0050 daala dlae

51 51 52 51 51 51 Storys
= i = =
= = = =
S = = S
BT B1 > B2|* 81 B1 | B1 StoryT
= = = =
S b= 3 S S
81 B81 52 81 B81 B81 Storyd
= B = =
= = = =
= = = =
81 B81 - 82| 81 B1 | B1 StoryS
= - = =
= = = =
81 B1 B2 81 81 B1 Storyd
s =3 s S
= = = =
= =3 = =
8T 81 = B2| 51 B1 | B1 | Store3
= = = s
= i = =
e = = =
= -+ = =
5T B1 B 82| — 51 B1 | B1 Story2
= o = =
= = = =
= = = =2
= > 82| 81 B1 | B1 Story
i = =
= = =
= = =
= = =] Base
M ch == == =]

AU s B gl aBsay Hlal) adga (18) Jeid)

time domain« frequency domain (&l s 3 NORTHRIDGE iU G Ul A& H-2 sgandl B 3ggall ad (18) Jgaal)

time domain X frequency domain X time domain X [frequency domain X

Max Min Max Min Max Min Max Min

13.858[ 10.647 12.3708| 10.985| 11.2554| 9.8696 8.9908| 8.4162 (ton) (V) u=dll
82.134 78.754 56.615 38.194| 77.0133] 68.1746 48.672 32.448 (ton.m) (M) &5~

time. frequency domain (il Alla b NORTHRIDGE (i3l AGN e Ul & H-2¢ F-2 jilall & ageall ad (19) Jgaal)

time domain X frequency domain X time domain X [frequency domain X
Max Min Max Min Max Min Max Min

5.084 3.906 4.5384 4.03| 41292 3.6208 3.2984|  3.0876 (ton) (V) u=dll
30.132]  28.892 20.77] 14.012] 28.2534| 25.0108 17.856 11.904 (ton.m) (M) a2
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