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Lateral Behavior in Outrigger System of Tall Building Considering Floor

Diaphragm

Hyong-Kee Kim"™*

Abstract: The paper aimed to find out the lateral behavior of outrigger system in high-rise building considering floor diaphragm. To achieve this goal,
a structural schematic design of 80 stories building was conducted by utilizing MIDAS-Gen. In this research, the key parameters of the structure analysis
were the outrigger location in plan, the slab stiffness, the outrigger stiffness and the kind of diaphragm. For the purpose of this study, we analyzed

and studied the lateral displacement in top floor, the story drift and the stress in slab.
The research results indicated that the outrigger location in plan, the slab stiffness, the outrigger stiffness and the kind of diaphragm had an effect on lateral
behavior in outrigger system of tall building. And the results of this analysis research can provided the assistance in getting the basic data of structure design

for looking for the lateral behavior of outrigger system in the high-rise building.
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Fig. 2 3D modelling and sections in this analysis

Table 1 Design load of structure analysis models

Load types Amounts and conditions of load
Dead load 4.0kN/m*
Live load 2.5kN/m?
Basic wind speed 26m/sec
Wind Gust factor(Y direction) 1.52
load Exposure category B
Importance factor 1.1
Zone factor 0.22
Earthquake Type of soil S
load Response modification factor 5.0
Importance factor 1.2
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Table 2 Analysis model of the study

No Outrigger location|  Kind of Slab Outrigger No Outrigger location in Kind of Slab Outrigger
) in plan diaphragm stiffness stiffness ’ plan diaphragm stiffness stiffness
1 1.0EI 26 1.0EI
2 Line 5.0l 27 Line 5.0EI
3 3,5 2.0EI 28 2,6 2.0EI 2.0EI
4 (Core outrigger) 0.5EI 29 (Offset outrigger) 0.5EI
5 Rigid 0.2EI 30 0.2EI
6 diaphragm 1.0EI 31 1.0EI
7 Line 5.0EI 32 Line 5.0EI
8 2,6 2.0EI 33 3,5 2.0EI
9 (Offset outrigger) 0.5EI 34 (Core outrigger) 0.5EI
10 0.2EI 35 0.2EI
- 1.0EI 5.0EI
11 1.0EI 36 1.0EI
12 Line 5.0EI 37 Line Floxible 5.0EL
13 3,5 2.0EI 38 2,6 diaphraem 2.0EI
14 (Core outrigger) 0.5EI 39 (Offset outrigger) pirag 0.5EI
15 0.2EI 40 0.2EI
16 1.0EI 41 1.0EI
17 Line Flexible 5.0EI 42 Line 5.0EI
18 2,6 dianhra 2.0EI 43 3,5 2.0EI
19 | (Offset outrigger) pragim 0.5EI 44 (Core outrigger) 0.5EI
20 0.2EI 45 0.2EI
10.0EI
21 1.0EI 46 1.0EI
22 Line 5.0EI 47 Line 5.0EI
23 3,5 2.0EI 2.0EI 48 2,6 2.0EI
24 (Core outrigger) 0.5EI 49 (Offset outrigger) 0.5EI
25 0.2EI 50 0.2EI
(Note) "' basic model
Table 3 Section list of column, girder, outrigger in basic model
320 g ”
l,"' Member type | Member name Story Section(mm)
280 1~10 ©1400x70
Rl 11~20 ©1400%60
240 C 21~30 ©1300%60
- G, 31~40 ©1300%50
E 200 e Column G
-} P C 41~50 ©1200%x50
2 10 C 51~60 ©1200%40
o0 ' 5
= - Limit of lateral 61~70 ©1100%40
E 120 ",," displacement __} 71 ~80 0110030
7 under wind —
w Joad(E/500) 1~10 H900x650%20%30
11~20 H900x600%20%30
20 - - - - Without outrigger G, 21~30 H900x550%20%30
Outrigger in 40 story Girder G, 31~40 H900x500%20%30
0 : : : G; 41~50 H900x450%20%30
00 01 02 03 ‘ 04 05 06 07 08 G, 51~60 H900%400x20x30
Lateral displacement (m) 61~70 H900x350%x20%30
Fig. 3 Distribution of lateral displacement under wind 71~80 H300x300x20~30
load in basic model Outrigger |OT), OB;, OBR;| 39~41 | H2000x1000x200x200
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Table 4 Thickness list of shear wall in basic model

wall name story thickness(mm)

1~10 1200

11~20 1100

21~30 1000

31~40 900

Wi 41~50 800
51~60 700

61~70 600

71~80 500

Fig. 4 Element division of slab
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Fig. 13 Comparison of maximum stress in slab according
to diaphragm kind and outrigger stiffness(slab stiffness 1.0
El and 2.0EI)
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