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ABSTRACT 
In recent years, the base-isolated system has been applied to more and more tall buildings. 
However, as the building gets taller, wind force may increase, which may lead to the 
residual deformation occurred in the isolation layer because of the plasticized steel dampers. 
When evaluating the residual deformation of the isolation layer, it is not enough to use the 
10-minute wind force with no change in wind speed and wind direction as introduced in the 
existing wind-resistant design. In the case of a typhoon considering wind speed and wind 
direction change, because of the wind force against the isolation layer deformation, 
overestimation on the residual deformation may occur if the 10-minute wind force is used. 
Therefore, by numerical studies on a MODF model, this paper focuses on the residual 
deformation of the isolation layer in typhoon simulation to provide useful information for 
practical design. 

Key Words: Base-isolated building, typhoon simulation, wind speed and wind direction 
change, isolation layer, residual deformation 
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Fig. 1(a) H = 100 m B/L = 1 B = D = 25 m Ar = 
4 = H/(BL)1/2 11 10  + 1

x y Fig. 1(b)

u = 250 kg/m3 1 Tu = 2.5 s = 0.025H u = 0.02

b = 3644 kg/m2 Tb = 5.0 s dy = 0.03 i
kui 1  (1) 4)  
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Fig. 1 Outline of the analytical model Fig. 2 Upper structural characteristics 
 

 
Fig. 3(a)~(j) 10 Sample 1~10 5)

h hour Sample 1 9 Sample 9 10

40 UH 10
50.41 m/s 36 m/s 500

6) Sample 6 1st peak: 49.54 m/s, 2nd peak: 50.41 m/s Sample 8 1st peak: 
50.41 m/s, 2nd peak: 48.21 m/s Sample 9 1st peak: 50.41 m/s, 2nd peak: 45.13 m/s 2

10
7) 22.5°  = 0°

Fig. 1(a) B  
3 10_000, A_000 T_000 10_000

UH = 50.41 m/s  = 0° 10 A_000  = 0°
Fig. 3 T_000

T_000 UH = 50.41 m/s  
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wind speed (A_000, T_000) wind direction (T_000)
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(a) Sample 1 (b) Sample 2 
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(c) Sample 3 (d) Sample 4 
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(e) Sample 5 (f) Sample 6 
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(g) Sample 7 (h) Sample 8 
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(i) Sample 9 (j) Sample 10 

Fig. 3 Time history of wind speed and wind direction 
 

  

 

 

(a) x-direction (b) y-direction 
Fig. 4 Example of wind forces at 10th story (Sample 6, Wave 1) 
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(a) x-direction (b) y-direction 

Fig. 5 Residual deformation of isolation layer (10 waves ensembled) 
 

Fig. 5(a) 10_000 A_000 T_000 Sample 2 Sample 4
Sample 8 b Qb

Fig. 6(a)~(d) x T_000 Sample 2
Wave 1 p br Presumed residual deformation
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UH = 41.88 m/s  = -67.5° UH = 50.41 m/s  = 0° UH = 41.43 m/s  = 67.5° UH = 37.92 m/s  = 67.5° 

(a) 20450 ~ 21050 s (b) 22250 ~ 22850 s (c) 24050 ~ 24650 s (d) 24650 ~ 25250 s 
Fig. 6 Loop of isolation layer (x-direction, T_000, Sample 2, Wave 1) 

 
 

 
 

    
UH = 39.95 m/s  = -45° UH = 50.35 m/s  = 22.5° UH = 46.21 m/s  = 67.5° UH = 38.27 m/s  = 90° 

(a) 43850 ~ 44450 s (b) 47450 ~ 48050 s (c) 48650 ~ 49250 s (d) 50450 ~ 51050 s 
Fig. 7 Loop of isolation layer (x-direction, T_000, Sample 4, Wave 1) 

 
 

 
 

    
UH = 41.60 m/s  = 0° UH = 47.70 m/s  = 0° UH = 36.55 m/s  = 112.5° UH = 47.8 m/s  = 157.5° 

(a) 78650 ~ 79250 s (b) 84650 ~ 85250 s (c) 90050 ~ 90650 s (d) 93050 ~ 93650 s 
Fig. 8 Loop of isolation layer (x-direction, T_000, Sample 8, Wave 1) 

 
Fig. 6(a) 20450~21050 600 x

Fig. 6(b) 22250~22850 bmax
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Fig. 8(a)~(d) x T_000 Sample 8 Wave 1 Fig. 8(b)
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