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Abstract
We present a prop-type damper that can control the undesired vibration of a bridge girder. The damper consists of a prop and a

damping material, and was placed between the pier and the girder of the bridge at a suitable angle. During the vertical vibration of

the bridge girder, the damping material at the tip of the prop converts the vertical vibration into horizontal vibration. Owing to the

horizontal motion of the damping material, the vibration of the bridge girder can be decreased effectively. We apply the prop-type

damper to a three-span continuous bridge to attenuate the vibration caused by a live load. TDAPIILT (3D software for framework

analyses) is used to elucidate the effects of the prop-type damper.
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Fig.1 Bending deformation
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Fig. 2 Shearing deformation
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Fig.3 Schematic diagram of Prop-type damper
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Fig.4 Cross-section surface of bridge girder

Table.1 Moment of inertia and unit weight of bridge

Stand.ard Vicinity of Witle portion Qross
portion supports girder
Metien (‘;fl4)i"er‘ia 0.440681 | 0.277987 | 0435257 | 0.000100
Unit weight
i 65116 | 6.1782 6.4234 1.8093
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Fig. 6 Position to direct impact and position of analysis

Prop length (2.5 ~ 5.0m)

Fig. 7 Prop-type damper installing position
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Fig.8 Time history response (non-vibration contrel)
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Fig.9 Time history response (vibration control; 2.5m, 72MN - s/m)
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Fig.10 Time history response (vibration control; 5.0m, SIMN * s/m)
Table2. The Ist natural frequency and damping

Prop length frl;j:g::ly Damping
(m) (H2) constant

No Prop 2.0806 0.0085

25 2.0814 0.0265

3 20813 0.0255

3.5 2.0813 0.0245

4 2.0813 0.0236

45 2.0813 0.0228

5 2.0812 0.0220




BANRVEBED T Ty TR v 8—12 X B RN

Damping constant (%)
o N
S

5 15 25 35 45 55 65 75 85 95
Viscosity (MN+s/m)

[—+—prop length 2.5m —=—Prop length 5.0m — — |

Fig.11 Damping constant and viscosity coefficient
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Fig. 12 Relationship between optimum viscosity and the
length of Prop
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