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Abstract

Piloti-type buildings in Korea are usually composed of lower frames and upper shear wall structures. Piloti-type buildings have been

seriously damaged during earthquakes because of the construction of soft and weak stories. Piloti-type buildings with edge cores are two-way

unsymmetric planes. This paper analyzed and obtained the dynamic response for structures modeled using a multistory two-way asymmetric
system. The numerical results, obtained using the Newmark-3 method, show the time-history responses and trends of maximum displacements
and shear forces. The purpose of this study is to evaluate the effect of reinforcement on dynamic response when a shear wall or brace is

reinforced in the corner opposite the piloti.
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Fig .4 Plan of building with unsymmetric plan

Table 1 Dynamic responses of building

Dynamic values CANNY this study
Ist mode Natural Period(sec) 0.3145 0.3748
z-dir 7.30 7.73
dm ax (mm)
y-dir 15.27 14.61
z-dir 1059 1043
Vm ax (I(N)
’ y-dir 1651 1246
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Table 2 Stiffness & mass

floor Ist 2ed ~ 3rd 4th roof
k
43x10° | 1.55x107 | 9.66x10° | 1.16x10°
s | gavim) 3.43x10 55% 66x10 6x10
t k
: oy 2.86x10° 87x10° | 1.54x107 .06x10°
; (kNJm) 86x10° | 6.87x 54x107 | 3.06x10
k
f o9 1.18x10° | -6.21x10° | 5.92x10° | 2.10x10°
n (kN)
k
e v -1.75%107 | -1.41x107 | 6.04x10° | -1.92x107
s (kN)
s (k];fin) 127x10° | 2.89x10° | 4.17x10° | 1.38x10°
mass
(KN/ms) 123.56 181.12 136.16 29.27
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Table 3 Shear force of column(kN)
no. V. (kN) V,(kN) Z(I/; + Vy),max
G 152.60 13.58 153.21
G 152.60 25.16 154.66
G 152.60 135.42 204.02
G 152.12 215.27 263.59
G 70.65 135.42 152.74
G 69.47 215.27 226.20
G 7.86 135.63 135.86
G 7.86 215.27 215.41
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Table 4 Dynamic responses of reinforced building

building type displasement(mm) reduced ratio(%o)
di d!/ dl dU
nonreinforced 9.52 10.11 - -
W, W, 1.65 1.54 82.67 84.77
shear wall w, 1.36 2.28 85.71 77.45
w, 5.63 1.27 40.86 87.44
K-brace 6.20 3.99 34.87 60.53
Table 5 Shear force of
building Shear force(kN) reduced ratio(%)
e | V. | v, [ v v, v,V
non 153 215 264 - - -
W, W, 17 27 28 88.89 | 87.44 | 89.39
w, 20 46 50 86.93 | 78.60 | 81.06
w, 62 28 67 59.48 | 86.98 | 74.62
K-brace 85 82 107 4444 | 61.86 | 59.47
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