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Abstract: The seismic responses of the seismic, isolation, and smart isolation systems of a mega
structure were calculated and comparatively analyzed. Four groups of actual strong motion re-
cords with velocity pulses and corresponding synthetic time histories of ground motion with the
same acceleration response spectra but without velocity pulses were used as ground motion in-
puts. Then, the influence of ground motion with and without velocity pulses on the mega struc-
ture under different control strategies was discussed. The results show that the seismic response
of the mega structure’s underground motion with a velocity pulse is greater than that without ve-
locity pulse; in addition, the velocity pulse of near-fault ground motion has some negative impact
on the seismic response of its seismic, isolation, and smart isolation systems. Though a mega
structure with intelligent control system is more sensitive to ground motion with a velocity pulse,

it can effectively reduce the displacement of the isolation layer.
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Table 1 Parameters of the near-fault velocity pulse-like ground motions

5 R4 R B G g Y3 FI /s
Al Northridge(1994) 7.1 Newhall-W.Pico Canyon Rd comp046 B/C 20.48
A2 Imperial Valley(1979) 6.5 Eo04 compSN B/C 20.48
A3 CHI-CHI(1999) 7.6 TCU75 compEW D 40.96
A4 CHI-CHI(1999) 7.6 TCU76 compEW D 40.96
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Fig.3 Acceleration and velocity time-histories of velocity pulse-like ground motion records
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Fig.4 Acceleration and velocity time-histories of synthetic ground motions
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Table 2 Maximum displacement at each story of main structure under four group of earthquake ground motions (aseismic system)

Hh 7210 SR g f#/cm 1 2 3 4 5 BOL(EN
Al d, 12.62 22.67 32.92 39.78 40.96
du 12.10 22.48 29.77 34.43 35.34
All ki 1.04 1.01 1.11 1.16 1.16 1.09
diz 10.22 19.45 28.65 34.14 35.07
Al Alz ks 1.23 1.17 1.15 1.17 1.17 118
, dis 11.93 20.36 25.77 29.05 29.67
Al ks 1.06 1.11 1.28 1.37 1.38 124
di 9.78 17.61 24.86 28.90 29.60
Al kg 1.29 1.29 1.326 1.38 1.38 1.33
¥ k 1.16 1.14 1.21 1.27 1.27 1.21
A2 d> 12.18 23.79 34.03 40.73 41.85
d 13.18 24.57 32.41 36.35 37.02
Azl ko 0.92 0.97 1.05 1.12 1.13 L.o4
d 22 11.45 21.49 29.19 33.86 34.63
A2 Az koo 1.06 1.11 1.17 1.20 1.21 115
d s 12.55 22.43 28.81 32.32 32.98
Az3 k2 0.97 1.06 1.18 1.261 1.27 115
da 10.49 19.42 25.89 29.70 30.36
Azt ko 1.16 1.23 1.31 1.37 1.38 1.29
¥{H k 1.03 1.09 1.18 1.24 1.25 1.16
A3 d; 15.10 29.23 40.63 47.60 48.81
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Asl k) 1.22 1.26 1.28 1.29 1.29 127
) d 13.84 25.57 34.25 39.36 40.22
A3 A3z ke sz 1.09 1.14 1.19 1.21 1.21 117
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A3 ks 1.21 1.26 1.29 1.29 1.29 L.27
] ds 13.80 25.80 34.79 40.03 40.95
Ast ko 1.09 1.13 1.17 1.19 1.19 1.16
BiE k 1.15 1.20 1.23 1.24 1.25 1.21
Ad d, 8.49 16.42 23.2 25.64 26.23
dun 8.28 15.41 19.76 21.83 22.18
Adl ka 1.03 1.07 1.17 1.17 1.18 112
dis 8.83 16.03 21.30 24.45 24.96
A4 Az ks 0.96 1.02 1.09 1.05 1.05 1.03
dy3 8.48 16.26 22.14 25.51 26.17
A3 ki 1.00 1.00 1.05 1.01 1.00 101
du 7.07 13.08 17.80 20.70 21.20
Add Im 1.20 1.26 1.30 1.24 1.24 125
¥i{H k 1.05 1.09 1.15 1.12 1.12 1.10
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Table 3 Maximum displacement at each isolation layer under four group of earthquake ground motions (isolation system)

BINESTRRS i 72 {7 % /cm 1 2 3 4 ¥ifH
Al di 30.35 36.56 42.10 46.13
di 22.29 25.54 28.43 30.55 )
AlL ki 1.36 1.43 1.48 1.51 115
dis 24.37 26.86 31.52 34.64
Al ki 1.25 1.36 1.34 1.33 1.32
Al , dis 28.07 30.95 33.04 34.65
Al kis 1.08 1.18 1.27 1.33 1.2z
di 22.59 26.06 29.42 31.59
Al ki 1.34 1.40 1.43 1.46 L4t
¥iE k 1.26 1.34 1.38 1.41 1.35
A2 ds 52.46 53.82 54.72 55.40
d 45.04 45.92 47.24 48.73
Azl k21 1.16 1.17 1.16 1.14 1.16
d 43.25 45.56 47.86 49.92
A22 1.16
A2 ko 1.2 1.18 1.14 1.11
das 43.77 47.86 50.90 52.78
A3 k23 1.20 1.12 1.08 1.05 L1
da 43.99 48.23 51.73 54.01
Azt ko2 1.19 1.12 1.06 1.03 1.10
P k 1.19 1.15 1.11 1.08 1.13
A3 d1 67.30 68.45 70.48 72.17
d 48.33 53.06 57.45 60.36
Asl ki 1.39 1.29 1.23 1.20 1.28
) diz 60.00 62.83 64.94 66.21
A3 Asz ks 1.12 1.089 1.09 1.09 1.10
dis 62.28 69.32 74.75 78.04
A3 ki 1.08 0.99 0.94 0.92 0.98
] di, 58.19 60.10 62.20 63.70
Asd ki 1.16 1.14 1.13 1.13 L4
¥ifE k 1.19 1.13 1.10 1.09 1.12
Ad ds 33.28 34.33 35.28 35.60
ds 30.32 31.55 32.41 33.02
Adl ko 1.10 1.09 1.09 1.08 1.09
d 2 31.69 34.69 37.14 38.88
Adz k22 1.05 0.99 0.95 0.92 0.98
A dos 26.11 27.33 28.82 29.80
A3 ko 1.27 1.26 1.22 1.19 124
d2 24.55 25.15 26.07 26.80 )
Add ko 1.36 1.37 1.35 1.33 1.35
¥i{E k 1.19 1.17 1.15 1.13 1.16
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Fig.6 Pulse influence coefficient of displacement at each isolation layer
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Fig.7 Comparison between the maximum displacement response of each layer of main structure
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