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Seismic Response Analysis of Twisted Buildings with Three Planar

Shapes
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Abstract

In this paper, a twisted shape structure with an elevation form favorable to the resistance of vibration caused by wind
loads is selected from among the forms of high-rise buildings. The analytical model is a square, triangular, and hexagonal
plane with a plane rotation angle of one degree from 0 to 3 degrees per each story. As a result of the analysis, as the
twist angle increased, story drift ratio is increased. Responses with different eccentricity rates were shown by analytical
models. Therefore planar shapes designed symmetrically to the horizontal axis of X and Y are considered advantageous for
eccentricity and torsion deformation. In the case of the bending moment of the column, the response was amplified in the
column supporting the base floor, the roof floor, the floor in which the cross-section of the vertical member changes, and
the floor having the same number of nodes as the base floor. Finally, the axial force response of the column is determined
to be absolutely affected by the gravity load compared to the lateral load.
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(Table 1) Specification of analytical model

Variable Analytical model
Height 39mX60story = 234m
Maximum horizontal distance 36m
Beam
Material Colum SM275
Wall 4
Slenderness ratio 1:65
Model 5
Total mass of TST?I- M?)dil ;ingg ~ 105llzgf
structure ) ’ < 10 gf
HEX-Model 28080 x 10°kgf

o
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{Fig. 2> Analytical model of twisted-shaped building by twist angle
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(Table 2) Material section of analytical model

Section Story 5Q-Model TRI-Model Story HEX-Model
0IF~20F  H - 700X700X45/70  H - 800X800X60/90 ~ OLF~I5F  H - 800X800X60/90
Column  21F~40F H - 600X600X30/50 H - 700X700X45/70 ;ﬁ:i\gﬁ II:II i Zggigggigg;;g
41F~60F H - 500X500X18/28 H - 600X600X30/50 46F~60F H - 500 X500 X18/28
Beam H - 700 X300 X13/24 H - 800X300X14/26
01F~15F 600mm 550mm 600mm
Wall 16F~30F 500mm 450mm 500mm
31F~45F 400mm 350mm 400mm
46F~60F 300mm 250mm 300mm

(Table 3) Load combination case

Load Case Description
Case 1 By GL : Gra.wty load .
Ex, By : Equivalent static
Case 2 12GL + 1.0 seismic load in X, Y
(LOEx+0.3Ey) direction

SIEAE Case 1'2 XHIsk 571VE% ARleksgt a1
5t 5501 ‘Case 2= 120%9] Hsisat XHIeh
S7VEA KRGSl 100%2t A2} Hiskol 5152 30%
of thet stE 9] Fuigt B ol8alo] ok ekt
Z|7} W50 SlEg sAlol 11HE = JAES 100:309
2 R &olo] 6L &Y ol S5 otz got
= 4 HMslEs J18folo] Argsidlon EAE, J
HH A ol 7 Y T20kN,
324kN, 468kNES & slE0% Aot SIUCE
H Mol TE oA e & gH A=
(Fig. 3)2} @0l SQ-Model®] AS 90 ° HIC}, TRI-
Model& 60 °, 12]11 HEX-Model2 30 ° RIC} 7125
W 598 AF & 7IKCh olof wet BANREY
W G HU9 AP SQ-20Deg HY9| 46F,
SQ-30Deg HHO] 31Z=1 RoofZ9] 1670 A&
45kN, 12|31 Ol& AQIst BHO| 2471 &Aoo 30kN
£ Mot sitt EAads gH oy FEo A9
TRI-1.0Deg 29| RoofZ, TRI-2.0Deg FEIO| 31=
1} RoofZ, TRI-3.0Deg HE9] 21ZF, 41Z1} RoofE9]
187) A-of 18kN, 12l Ol A|QIsh BHO] 2770 &
ol 12kNg Aat sl miREtes Fs2ty dH
A mEo] AL TRI-1.0Deg HEO] 3153 RoofZ,
TRI-20Deg HEO| 165, 315, 46351} RoofZ,
TRI-30Deg KHIO 115 21Z 315 41% 5151}

N

RoofZ9] 24711 A&ol 195kN, 1]l 0] AQlst &
Ho] 3671 Aol 13kNS A5t SHICE

Al 717 Brsao) s el HgE S/bEA A
ZI51%(Equivalent  Static Seismic Load)S WZIAA
71Z2(KDS 41 17 00 : 2019)°S AL3l0] AR |
of sigel= £QE(1)9] ASFES 7IFOE (Table 4)
9 Zo] RFlelEE AFdaliTt.

A D D C C. B
|| | |
B C A B D A
(@) Main plane  (b) 9° rotation  (¢) 180 rotation
A A C C
O
B /< C B A /a B
(d) Main plane  (e) B0 rotation  (f) 120° ratation
A F F F E
i A e E
B ) E () A () o
T B T D T
C D C B C
(@ Mein plane  (h) 30° rotation (i) 60° rotation

(Fig. 3 Intersecting plane with corresponding main plane
(Table 4) Seismic load factors

Contents Value

Seismic Zone 1
Zone factor (5) 022

Site class S3
Importance factor 12
Approximate period (sec) 5.69

Response modification factor (R 45
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Twist Plane shape
Load angle SQ TRI HEX
Fixed 0.0081 0.008 0.0066
Case 1.0Deg  0.0109 0.0099 0.0089
1 20Deg  0.0117 0.0121 0.0108
3.0Deg  0.0133 0.0161 0.0138
Fixed 0.008 0.008034  0.006581
Case 10Deg 0011333 0010342  0.009402
2 20Deg 0012333 0013419  0.011795
3.0Deg 0.014 0017863  0.015214
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e

(Fig. 4) Structure deformation by eccentricity
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