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Performance Evaluation of Response Reduction of Outrigger Damper
System Subjected to Wind Loads
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Abstract

The outrigger damper system is a structural system with excellent lateral resistance when a wind load occurs. However,
research on outrigger dampers is still in its infancy. In this study, dynamic response control performance of damper is
analyzed according to change of stiffness value and damping value of damper. To do this, a real-scale 3D model of 50
stories has been developed and the artificial wind load has been entered for dynamic analysis. Generally, the larger the
damping value, the smaller the stiffness value is, the more effective it is to reduce the maximum displacement and
acceleration response. However, the larger the attenuation value as the cost of construction increases, it is necessary to
select appropriate stiffness and damping value when applying an outrigger damper.
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(Fig. 2) Concept of outrigger dam|oer4>
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(Table 1) Specification of analytical model

Variable Specification
Height 5m X 50Story=250m
Principal place XYZ Plane
Height 5m
Core Thickness 0.55m
Structure Concrete
Beam
Material Column SM570TMC
Outrigger
Thickness 0.2m
Outrigger  Structure Wall type
Location 16, 35F
Column H - 620X600X60/70
Section
Beam H - 700X300X13/24
Slenderness ratio 1:7
Main Ist 47325 s
mode 2nd 45593 s
period 3rd 09281 s
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(Table 2) Analysis model with changes in stiffness
value

Changes
Outri Dampi n
er in,
Outrigger &8 amPmns damper
Model damper value .
presence stiffness
presence | (KNfsec/m)
value
(KN/m)
NOR - - - -
OR - - -
ORD 10,000
_AX ! 10,000
ORD ~
O 20,000 40,000
-BX O
ORD 10,000
_AY ! 10,000
ORD ~
20,000 40,000
-BY
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(Table 3) X Dir. dynamic response of the basic model
the top floor

Maximum Maximum
displacement acceleration
Model
Data Ratio Data Ratio
(m) (%) (m/sec?) (%)
NOR 06246 11827 239 104.76
OR 0.5281 100 229 100

(Table 4> Y Dir. dynamic response of the basic model
the top floor

Maximum Maximum
displacement acceleration
Model
Data Ratio Data Ratio
(m) (%) (m/sec) (%)
NOR 0.784 130.97 282 104.44
OR 0.5986 100 27 100

718 2dof A Ay, WA NORED S 45
9 W97} H/400(H: A2 AA] E0)) oo 7
o] Yeh= RS gRlatth thao 2 oz A7}t
AXEA] 42 NOREY tjH] o} AT HX|H
OREH 9] gE-S A Ax}, Xaka) Yiakel A
747} 18.27%, 30.97%9] 35 At 4 W9 &
o AAT, 476%, 444%°] H3F Ao FB 7%
T 39 AE gRlskdnh

LA M2 HAS A ST

obxgA HHo TH(g)wkel 22 10,000kN*
sec/m, 20,000kN*sec/m= €8T w, 73 (x)%k
10,000kN/mel|l 4] 40,000kN/m7}4]9]

X} vgel A4% Aol £9 ¥el ewe
<Table 5, 6>°f Yehfich

(Table 5) X Dir. maximum displacement based on the
stiffness value

(unit : m)
Model
Koo OR ORD-AX  ORD-BX
10,000 0.5857 04850
12,000 0.5916 0.4897
14,000 0.5965 04938
16,000 0.6003 04973
18,000 0.6029 0.5002
20,000 0.6063 0.5072
22,000 0.6093 0.5145
24,000 0.6112 0.5214
0.6246 0.5281
26,000 0.6137 0.5278
28,000 0.6203 0.5338
30,000 0.6262 0.53%4
32,000 0.6314 0.5444
34,000 0.6359 0.5490
36,000 0.6397 0.5531
38,000 0.6429 0.5581
40,000 0.6470 0.5627
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(Table 6 Y Dir. maximum displacement based on the
stiffness value

(unit © m)
odel
Ko NOR OR ORD-AY ORD-BY
10,000 0.5078 0.4798
12,000 0.5066 04799
14,000 0.5098 04804
16,000 05134 0.4807
18,000 0.5166 04809
20,000 0.519% 04811
22,000 0.5223 04812
24,000 0.5259 04841
0.7840  0.5986
26,000 0.5293 0.4885
28,000 0.5324 04930
30,000 0.5353 04976
32,000 0.539% 0.5022
34,000 0.5455 0.5069
36,000 0.5514 0.5116
38,000 0.5573 0.5163
40,000 0.5637 0.5210
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based on the stiffness value
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(Table 7) X Dir. maximum acceleration based on the
stiffness value
(Unit . m/sec2)

odel

Ko NOR OR  ORD-AX ORD-BX
10,000 1.9150 1.5950
12,000 1.9120 1.6030
14,000 1.9070 1.6100
16,000 1.9000 1.6080
18,000 1.8900 1.6220
20,000 1.8780 1.6310
22,000 1.8860 1.6480
24,000 1.9150 1.6640

23990 2.2900
26,000 1.9400 1.6790
28,000 1.9640 1.6940
30,000 1.9860 1.7080
32,000 2.0060 1.7210
34,000 20230 1.7340
36,000 2.039%0 1.7450
38,000 2.0530 1.7560
40,000 2.0650 1.7670

<Table 8>9] YW 45 Ul +4 7= §
S A EE, ORD-AYEE 7} ORD-BYRY 5% 744
7ol 10,000kN/m% wj Z¥zt 1.746m/sec?, 1.59m/sec’
o] & 7R gHo] UEhst

(Table 8) Y Dir. maximum acceleration based on the
stiffness value
(Unit . m/secz)

odel
K NOR OR  ORD-AY ORD-BY
(kN/m)

10,000 1.7460 1.5900
12,000 1.7470 1.5920
14,000 1.7470 1.5940
16,000 1.7480 1.5950
18,000 1.7480 1.5980
20,000 1.7480 1.6010
22,000 1.7490 1.6040
24,000 1.7490 1.6070
26,000 25200 2700 1.7500 1.6100
28,000 1.7550 1.6130
30,000 1.7600 1.6180
32,000 1.7650 1.6310
34,000 1.7830 1.6450
36,000 1.8020 1.6580
38,000 1.8220 1.6720
40,000 1.8410 1.6850
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