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O ABSTRACT 0O

This paper aims to study the dynamic behaviour of seismic isolated concrete
buildings by ball system and friction pendulum system. Numerical modelling of a building
by using Etabs Program is performed, and then the dynamic response of studied model is
evaluated, before and after using these two types of isolators. Also, studying the influence
of isolator parameters (FPS), such as the radius of curvature(R) and the friction coefficient
(1), on the seismic response of base-isolated buildings is achieved. The results showed a
clear reduction of the transmitted force and reduction of maximum absolute floor
acceleration. Also, the results indicated that the top floor absolute acceleration decreases
with the increase R, and for low values of |, there is significant sliding displacement in the
FPS. In addition, there exists a particular value of p for which the top floor absolute
acceleration attains the minimum value.
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L D

y

K, e Juan A8L) ALY 5 (L) (R) Jlatiad we (15) 5 (14) Gipeall (im gat

sl aUail 0 Y1 ADlal (<
W N W 4360.56 N 0.01*4360.56
L D 1.8 0.0025

y

=19864.77 ton/m

Kl
taalsy Jlad 3053 Al bl
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K, =709ton/m
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FPS Ball system
9 12.98 | -6.51 -7.760
8 11.55 | -6.24 -7.670
7 10.03 | -5.96 -7.510
Maximum Eloor 6 8.41 | -5.68 -7.390
Displacements(X) 5 6.68 -5.42 -7.260
@Lciy\ sl Jlany) Cm 4 4,92 -5.16 -7.130
. 3 322 | -4.93 -7.010
Kogall 35 2 17 | -475 -6.890
1 0.55 | -4.63 -6.800
0 012 | -457 -6.710
base 0 -4.54 -6.690
9 6.693 | 1.77 -0.859
8 5249 | 152 -0.736
Meximum Eloor 7 -4.664 | -1.27 -0.605
) 6 -4.258 | -1.03 -0.465
Acceleration(X) 5 3.77 | 0.92 0.399
m/sec? 4 -3.29 | 0.90 0.373
alaeY) (3lladl gLl 3 2.768 | -0.89 0.384
X ysaall g Gslla JSI 2 2454 | 1.06 -0.441
1 1.99 1.29 -0.534
0 1.884 | 1.41 -0.582
base 1.874 | 1.46 -0.600
(X)gaelall il ton -1207 | 433.80 | 210.800
9 10.68 | -11.52 | -13.670
8 9.32 | -11.20 | -13.420
Meximum Floor 7 7.96 | -10.87 | -13.160
Displacements(Y) 6 6.58 | -10.54 | -12.890
5 52 | -10.21 | -12.620
4 3.88 | -9.89 -12.340
el alal) Jany) 3 264 | 958 | -12.070
Y onall 8 Cm 2 1.53 | -9.30 -11.830
1 0.65 | -9.06 -11.640
0 0.19 | -8.78 -11.520
base 0 -8.66 -11.460
Maximum Eloor 9 7651 | 2.41 0.899
Acceleration(Y) 8 6.046 2.07 0.791
el Y] 3l gl | M/seC’ 7 5.043 | 1.73 0.717
L 6 4941 | 1.37 0.668
Yosall G5 S5 U8 5 463 | 117 0.676
(2)dssa auts
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L0 g peall Aadual) gl Sl Saaligal) gLl

Saall (zamy ¢ pals S alilly anall QN allai oty
3aalsll Gl a3y | il U Dl 2
Maximum Eloor FPS Ball system
Acce|erati0n(Y) 4 -4.267 1.16 0.714
3 -3.755 1.37 0.753
JS) el YY) (sl g il /sec? 2 3.082 1.63 0.788
snal Gy sl 1 2.667 1.88 0.816
0 2.438 2.04 0.831
base 2.384 2.16 0.837
(Y) gl il ton 1486 | -524.20 | 342.800
alalal) a3l 76.56 48.350
el S8 (e daitaal) 2L 36.61 10.350
sl ) Appuial) LY 39.95 38.00
sl gl JBY Qg stal @ 3gaill et jualia (3)dgaad)
. i ) ) X Jyadl 2y
e Sl | D8 FPS Ball system
9 13.84 | 10.03 13.36
8 12.22 9.72 13.04
7 10.5 9.39 12.7
Maximum Floor 6 8.69 9.04 12.35
Displacements(X) 5 6.84 8.68 11.99
Cm 4 4.99 8.31 11.63
G385 alae¥) Al Jamy) 3 3.24 7.94 11.28
X sl 2 1.73 7.6 10.97
1 0.58 7.33 10.72
0 0.13 7.18 10.49
base 0 7.12 10.42
9 7.721 | 2.823 -1.325
8 6.223 | 2.432 -1.177
7 4894 | 2.017 -1.024
Maximum Eloor 6 4572 | 1571 -0.8671
Acceleration(X) 5 4.278 1.095 -0.7249
m/sec? 4 3.953 | -1.096 -0.6499
S e Y1 ladl gl 3 3.866 | -1.284 -0.6938
X sl 35 e 2 3.17 -1.613 -0.7689
1 2.149 | -1.783 -0.8385
0 2.192 | -1.929 -0.875
base 2.173 | 2.287 -0.8936
(X)g2e @l (il ton -1212 557 -388
(3) sl auls
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N TR IO R Dol 2
B 3 )
S " FPS | Ball system
9 9.75 -6.41 -19.87
8 8.68 6.1 -19.47
7 7.55 -5.79 -19.06
Maximum Floor 6 6.32 5.47 -18.63
Displacements(Y) 5 .05 -5.16 -18.2
Cm 4 3.76 -4.85 17.77
. A ) 3 2.52 -4.56 -17.34
Ghy oalae Yl il JEy)
) y o | 2 144 | -4.28 16.94
ol 1 0.57 -4.04 -16.59
0 0.18 -3.82 -16.24
base 0 -3.69 -16.08
9 7.681 | 2.759 -1.605
8 5219 | 2.266 -1.454
7 3.959 1.76 -1.298
Maximum Floor 6 454 | -1.325 -1.144
Acceleration(Y) 5 4734 | -1.081 | -0.9962
; m/sec? 4 4611 | -1.081 -0.9572
By (ool ) Glladll gLl 3 4365 | -1.424 -1.057
Y sl 2 3.614 | -1.66 -1.158
1 2.693 | -2.302 -1.244
0 2.498 2.23 -1.289
base 2507 | -2.325 -1.31
(Y) ga=ldl il ton -1220 | 540.8 471.9
Adalall 48kl 35.59 25.39
Bladl J g0 Ausiaall 2Lk 23.07 8.785
sl A dgyudiall 28 12.52 16.605
(4) sl A Cpagyaal) Gljlall A8l all) (548 andd o
Coaiaal) bl Lpaailly AUally () (pa JSI (A G (4) Jsiad
Oasladl sl Uiy Ll
Ball FPS Ball FPS
System System

67.987 | 34043 | 82.535 | 64.059 | %X _jsaall 8y saclall aill mdss i
61.32 55672 | 76931 | 64.724 | opy ol 5, sac il il (s duns
34.60 64.82 21.41 47.819 %oalalall A ) Guctiaall AU dpess
65.40 35.18 7859 | 52181 | opalalal) ddllall ) ypedial) A8l s

comstail usls L Lagh L) il cans all Al VY a8 (13,14,15,16) JISEY) el
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