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Proposal for Optimal Position of Offset Outrigger System

Hyong-Kee Kim'*

Abstract: For the goal of the proposal for optimum position of offset outrigger system, a structural schematic design of 70 stories building was carried
out, using the general structure analysis program of MIDAS-Gen. In this research, the primary factors of this analysis research were the shear wall

stiffness, the frame stiffness, the outrigger stiffness , the stiffness of column linked in outrigger system, etc. To achieve the aim of this study, we analyzed
and studied the lateral displacement in top level, the force distribution of outrigger, the existing model of optimal outrigger location, and so on.

This paper proposed the optimal position of offset outrigger system. Furthermore it is considered that the study results can be useful in getting the

structure engineering data for seeking the optimal position of offset outrigger in the tall building.
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(a) 3-D modelling

(b) 3-D modelling
excluding all girders

Fig. 2 3-D modelling of offset outrigger model
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Table 1 Main parameters of this study

No Shear wall | Frame | Outrigger | Stiffness of column
" | stiffness | stiffness | stiffness linked in outrigger

1 SEI

2 2EI

3" 1EI 1EI 1EI 1EA

4 0.5EI

5 0.2EI

6 SEI

7 2EI

8" 1EI 1EI 1EI 1EA

9 0.5EI

10 0.2EI

11 10EI

12 SEI

13 2EI

14" 1EI 1EI 1EI 1EA
15 0.5EI

16 0.2EI

17 0.1EI

18 SEA
19 2EA
20" 1EI 1EI 1EI 1EA
21 0.5EA
22 0.2EA

(Note) "' basic model(No.3, 8, 14 and 20 are same model.)
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[<Note>

(1) Columns are
C1,C2,C3,C4

(2) t=thickness of
pipe column (mm)

(3) H900xA%20x30
were used as H
steel girder.
Ais width of H
steel girder.
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width of H steel girder, thickness of shear wall (mm)

Fig. 3 Sections of column, girder and shear wall in basic model
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Fig. 4 Distribution of lateral displacement in top floor of analysis
models according to stiffness of shear wall
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Fig. 5 Relation between optimal outrigger position and lateral
displacement in top floor according to analysis factors
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Fig. 6 Comparison of smith's model and analysis results about
optimal position of offset outrigger
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Fig. 7 Comparison of axial forces in core and offset outrigger
element according to outrigger stiffness
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Fig. 8 Comparison of axial force ratios in outrigger element between
core outrigger and offset outrigger according to outrigger stiffness
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Fig. 9 Comparison between equation of regression analysis and
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outrigger and offset outrigger
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Table 2 Regression analysis data for the optimal offset outrigger location in this study

Shear wall Frame Outrigger | Stiffness of column - Optimal location of | Optimal location of
stiffness stiffness stiffness | connected in outrigger @ SRe offset outrigger(m) core outrigger((m)

5.0EI 1.0EI 1.0EI 1.0EA 0.02072 0.300 184 164

2.0EI 1.0EI 1.0EI 1.0EA 0.01461 0.509 164 140

1.0EI 1.0EI 1.0EI 1.0EA 0.00980 0.666 144 124

0.5EI 1.0EI 1.0EI 1.0EA 0.00591 0.792 124 112

0.2EI 1.0EI 1.0EI 1.0EA 0.00269 0.899 104 96

1.0EI 5.0EI 1.0EI 1.0EA 0.00980 0.883 124 84

1.0EI 2.0EI 1.0EI 1.0EA 0.00980 0.777 124 112

1.0EI 1.0EI 1.0EI 1.0EA 0.00980 0.666 144 124

1.0EI 0.5EI 1.0EI 1.0EA 0.00980 0.535 164 144

1.0EI 0.2EI 1.0EI 1.0EA 0.00980 0.352 188 152

1.0EI 1.0EI 10.0EI 1.0EA 0.00098 0.666 144 124

1.0EI 1.0EI 5.0EI 1.0EA 0.00196 0.666 144 124

1.0EI 1.0EI 2.0EI 1.0EA 0.00490 0.666 144 124

1.0EI 1.0EI 1.0EI 1.0EA 0.00980 0.666 144 124

1.0EI 1.0EI 0.5EI 1.0EA 0.01960 0.666 144 124

1.0EI 1.0EI 0.2EI 1.0EA 0.04899 0.666 148 136

1.0EI 1.0EI 0.1EI 1.0EA 0.09799 0.666 148 140

1.0EI 1.0EI 1.0EI 5.0EA 0.01347 0.666 152 144

1.0EI 1.0EI 1.0EI 2.0EA 0.01181 0.666 148 136

1.0EI 1.0EI 1.0EI 1.0EA 0.00980 0.666 144 124

1.0EI 1.0EI 1.0EI 0.5EA 0.00731 0.666 124 124

1.0EI 1.0EI 1.0EI 0.2EA 0.00414 0.666 124 124
(Note) *': Lateral stiffness ratios of frame in rigid frame-shear wall system
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Fig. 10 Comparison of analysis results and smith's model about
optimal location of outrigger according to o
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Fig. 11 Comparison of analysis results and smith's model about
optimal location of outrigger according to SRy
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