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ABSTRACT

An orificed fluid damper(OFD) having the capacity of about 2 tons was designed and
fabricated and applied to a 6-story steel structure under random excitation and seismic
excitation for the confirmation of its wvalidity on structural vibration absorbtion. The
experimental results demonstrated that the addition of an OFD to the test structure is very
effective in reduction of vibration level of the higher modes as well as the fundamental mode.
Maxwell model was adopted to described the frequency-dependent characteristics of the
fabricated OFD and the numerical simulation was carried for the test structure. It was

confirmed that the experimental and numerically simulated results agree well.
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Fig. 1 Photograph of the Fabricated Orificed Fluid Damper

Table 1 Specifications of the Orificed Fluid Damper

Number Specifications

Piston Rod Diameter : 35mm

Piston Head Diameter : 55mm
Effective Piston Area : 14, l4co’
Maximum Stroke : +50mm
Maximum Damping Force : 2000kgf
Used 0il : Compressible DTE24

| b |||

- 365 -



lzl Accumulator
Check valve
P

———
— e

jv\ )Eriﬁ&],v\

Relief valvel

Safety valve

[ 11
C ]
T TT

Fig. 2 Hydraulic Circuit of the Orificed Fluid Damper
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Fig. 3 Experimental Set-up of the Fig. 4 Installation of the Designed OFD
6-story Test Structure
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Fig. 5 Control Performances of the OFD under Random Excitation
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Fig. 6 Control Performances of the OFD under 1:2.6
Time-scaled E1 Centro Earthquake (PGA=0,1g)
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Fig. 7 Comparison of Experimental Results and Maxwell Model
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Fig.8 Comparison of Force-Displacement Loops of the Designed OFD

4.2 NY7289 S 2Y

ARG APTZES] SBY AYL VBl AYFEES DAY ¥ IFUE U WYL
|83l 4+ WP JHANFEAN SHsATH AUFZEL 2} ol NLEAE BHsio]
A o] AR 7t Belde JHEE SHE AZBAUC AR NG $YOIRE 7 o
Aol Mg PiE Fslel 1f WES, 7], BE ¥ 5 2ysidth FAW AYI2E

- 370 -



o] /AT W ] Table 20f Fe|3iydch

AYFZ2ES AW AEAY ZUE 2, §8/Y AHE ¥l £3H 1/WUS+ 2
), = P43 ALPE( M) 5 ol &3la] A (9)E FojU F YA AHWA( O),
38%d( K) 5& +3soch

Mx(H+ Cx()+ Kx()= — M Iz, (D (9)

A7 2(D =[x x;%3 x4 25 x6] T B Aol iR AFe Al HHAE, x(HE A= E
ez, =[1111 11]7oc}

Table 2 Natural Frequencies and Damping Ratios of the Test Structure

\K\ 1 2 3 4 5 6
Direction

Longitudinal | Natural Frequencies(Hz) | 2.39 7.22 11.79 | 15.92 | 19.26 | 21.52
(X) Damping Ratios(%) 0.5 0.3 0.3 0.2 0.2 0.2
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Fig. 9 Comparison of the Simulation and Experimental Results under 1:2.6
Time-scaled El Centro Earthquake (PGA=0.1g)
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