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/] ABSTRACT /

In the case where a MR-damper is employed for vibration control, it is important to decide on how much control capacity should be
assigned to it against structural capacities (strength and load, etc). This paper aims to present a MR-damper's control capacity suitable for
the capacities of the structure which needs to be controlled. First, a two span bridge was built equipped with a MR-damper, which
constitutes a two-span MR-damper control system. Then, inflicting an earthquake load on the system, a basic experiment was performed
for vibration control, and a simulation was also carried out reflecting specific control conditions such as MR-damper and rubber bearing.
The comparison of the results against each other proved their validity. Then, in order to calculate an optimal control capacity of the
MR-damper, structural capacity was divided into eleven cases in total and simulated. For each case, an additional load of 30 KN was
inflicted everytime, thereby increasingly strengthening structural capacity. As a result of the study, it was found that the control capacity of
MR-damper of 30 KN was safely secured only with lumped mass of more than 150 KN(case 6). Therefore, it is concluded the MR-damper
showed the best performance of control when it exerted its capacity at around 20% of structural capacity.
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Table 1. Bouc-wen parameters of Rubber Bearing

Par::::ers A B
A 0.751 2.209
v 0.800 0.992
Ié; 0.200 0.008
n 1.000 1.000
k (N/mm) 2401.899 960.017
a 0.589 0.708

Fig. 3. 30 kN MR-damper
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Table 2. Bouc-wen parameters of MR-damper
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Table 3. Test cases

Unit : KN
el 4 |23 |a|ls5|6|7|8]9 101
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Fig. 6. Analysis of simulation result : Maximum Displacement
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Table 4. Maximum Behavior of span(Passive OFF)

Span A(mm) Span B(mm) Relative(mm)

case| MEX max max max max max

(R) (L) (R) (L) (R) (L)
1 11.07 -8.69 10.63 -14.62 7.10 -9.83
2 16.88 -12.73 19.06 -25.28 13.21 -17.38
3 23.47 -22.79 28.16 -39.21 20.29 -27.53
4 27.43 -33.06 35.31 -50.32 26.36 -36.64
5 27.89 -41.26 40.04 -56.42 30.81 -43.02
6 28.69 -46.89 43.01 -58.94 33.89 -47.20
7 30.65 -50.68 45.04 -59.63 36.13 -50.16
8 32.27 -53.41 46.71 -59.58 37.95 -52.56
9 33.71 -55.56 48.34 -59.30 39.89 -54.78
10 35.05 -57.30 50.06 -58.97 43.51 -56.96
11 36.77 -58.69 51.87 -58.71 46.66 -59.05

the left : L, theright : R

Table 5. Maximum Behavior of span(Passive ON)
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Fig. 7. Analysis of simulation result : maximum control force of

MR-damper and RB

Table 6. Maximum control force of MR-damper

Span A(mm) Span B(mm) Relative(mm)
case| Max max max max max max
(R) (L) (R) (L) (R) (L)
1 12.23 -12.40 12.69 -12.72 0.88 -0.78
2 19.97 -19.20 21.09 -19.39 1.93 -1.45
3 32.46 -30.73 33.58 -31.73 3.97 -3.69
4 46.82 -50.03 46.43 -52.62 5.57 -6.70
5 53.72 -66.42 52.15 -69.08 6.76 -9.20
6 59.03 -72.95 57.71 -75.31 7.64 -10.50
7 59.87 -72.27 58.78 -74.37 8.40 -10.92
8 60.27 -68.76 60.30 -70.77 8.75 -11.04
9 61.67 -65.40 62.27 -67.47 9.38 -11.29
10 63.59 -63.16 64.43 -65.37 10.17 -11.70
11 65.66 -63.53 66.54 -65.44 11.04 -12.25

the left : L, the right : R

A7 0 7 ¢lalo] HAFA ] m| AE =6 A]7|X] 35} ) wlebA Span
o] ZJALL) 27158 Wo| x| ¥5}al x| lLtke] Spant 7ho] UAI A 52
HolA| =HA] Astlgo] F7 el uhet A M7t 57 ke Aeltk. 1
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Al gt MR-damper &] Passive /§ 4 ‘dolxl= Ajslotzo] 230 & 1
AEQFO| A 0 & o] Ro|RHA 2] A 52 B1A| Hrk. A, case
6 O]l := MR-damper 2] Ao} A5l 2J3l) 453 To2M Aatets

of Th2 2 Fo] A5E7H= WASHA) ghe Aotk

3.3 MR—damper2| H|0{=izt RB2| X|0{2d

2-Span 7gA| | AR A Hlof| 28} Bl HA} F7FA1#H MR-damper
9} RB O] Alo]EL &ola}y| 9J5lo] Fig. 71} 2o simulation 2742 A|o]
2 tju] 5150 e e Ui olet. 5L, ARFA Q1 412 $15to] Table
6,7, 89 ZtZF MR-damper 2} RB2] Aojel& =2] & #7]5}%]c}

Unit : kN
MR—damper 0A MR—damper 3A
case max max max max
(compression) | (tension) |(compression)| (tension)
1 6.91 9.1 10.24 -9.96
2 9.00 -13.24 14.91 -15.48
3 15.34 -18.01 22.69 -24.61
4 21.44 -20.88 36.90 -35.17
5 25.93 -21.01 48.58 -40.10
6 28.38 -21.11 52.71 -44.04
7 29.58 -21.81 51.81 -44.33
8 30.10 -22.37 48.81 -43.65
9 30.24 -22.80 46.58 -44.92
10 30.29 -23.33 4523 -45.79
1 30.31 -24.19 4555 -47.53

¢ =2 ASof| AR2E MR-damper2| Z[CHA|01242 30 kN2IH| 0AOl|A case 858

E{ 1177}X], 3A0||A case 45E| 1177IX]| Z|CHMI{Z O|ME HOol= 72
simulation2 Sgt ZuldC 2 7MMNI0{212 P50 HOiZE Zajo|ct
Table 7. Maximum control force of RB(0A)
Unit : kN
Span A(0A) Span B(0A)
case max - max max max
(compression)| (tension) |(compression)| (tension)
1 16.40 -13.03 7.85 -10.06
2 24.63 -18.76 13.58 -17.80
3 33.95 -32.99 19.77 -27.28
4 39.56 -47.51 24.63 -34.83
5 40.20 -59.20 27.84 -38.98
6 41.33 -67.08 29.86 -40.69
7 4410 -72.44 31.24 -41.16
8 46.40 -76.31 32.38 -41.13
9 48.44 -79.35 33.49 -40.94
10 50.33 -81.80 34.65 -40.71
1 52.76 -83.78 35.89 -40.05
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Table 8. Maximum control force of RB(3A)

Unit : kN
Span A(3A) Span B(3A)
case max max max max
(compression)| (tension) |(compression)| (tension)
1 18.05 -18.28 9.25 -9.26
2 28.99 -27.90 14.96 -13.80
3 46.67 -43.46 23.45 -22.19
4 69.70 -71.53 31.51 -36.39
5 76.74 -94.72 36.07 -47.59
6 84.25 -103.95 39.86 -51.82
7 85.45 -102.99 40.59 -51.18
8 86.01 -98.03 41.62 -48.73
9 88.00 -93.27 42.96 -44.92
10 90.71 -90.11 44 42 -45.07
1" 93.64 -90.62 45.86 -4511
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