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An Experimental Study of the Dynamic Characteristics of
Viscous Fluid Dampers
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ABSTRACT

This study was performed to obtain a numerical model for a viscous fluid damper from an
experimental testing. The input signals for displacement were chosen as two types '@ a
triangular and a sinusoidal forms. The performing test parameters were the area of the
resistant plate, relative velocity between resistant plate and base plate, oil film thickness of
the viscous fluid, but the temperature effect was neglected. The numerical model was
established by assuming an non-~Newtonian fluid behavior. The test results were summarized
by the equation of F = 0.03084(v/d)**%. Using the obtained formula, the procedure to apply

the viscous fluid damper for a real structure design was introduced,
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R16D10(1) ¢ 16 1 1, 5,10, 15, 20 35
R16D5(0.5) ¢ 16 1 1, 5 10, 15, 20 35
R22D10(1) p 22 1 1,5 10, 15, 20 3
R22D5(0.5) @22 1 1, 5 10, 15, 20 3
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11.7688 0.4898
R22D5

~245—



Damping Force(kgf)

-1 [ 1
Displacement(cm)

0
Displacement{cm}

(a) R16D10 (b) R16D5

noa
S S

Damping Force(kgf)
o

-40

Dtsbllcemirl( cm)

0
Displacement(cm)

(c) R22D10 (d) R22D5

29 3 gAYy FANARAR olgHdD ¥l

32 #AAF F7HAYS

axge GRAMEAN AAAPA2EE £4T W B e B QoA A FAAS
A wedsy] fs Wad S/HAY FAAFE ARAAT. AAKARAT W0 2419
o AUAA(p=a,w sin(0))) Hel 1 Abo] Y 24 i} G Aol 1 A

Sg saw PAUAT 2oa ARz SAYsE ZAASE FIHAT HENA
L SANY FAASE ehdTh

$K dx = $Cav ax (5)

Aol RAYH L oS WISHT A4S AARD oF HE)% 2o BB HATE
&4 Qo

TE

Cop = 1.1095 Kvpae "% (6)

—246—



4. ARAFAZHANY A&
A2 718 HEFuseisd 2839 33 AIx AE AJFYA2EE
Z AAsRt AARAE 4 AZsFole e AbgstFol dis] <dnudAL

WAL ogad AAAAY FEAN tel AWSFANE FARF HA 7
: HRRAZH £ VR AAE Wy 1Y 4= AE

End Plate = 20mm
{ 23EA-Tmm
, | 22 3(161mm)
E "
N e T W
298 s, | 3 BH(44mmm)
< 28m J
e ™

o' 10 —» L

PR
o
o
)

Yy

P
: 140ton LRB @ : viscous damper 350 10
Iy 4 AFABYA A wiA %Y 5 dujdARE AE3ngwze #y

1) AAgGsido ey HAo 73n £F

El Centro 1940 NS A& 7}& %6 did] Z2u]E 5% ~ 50% 71x] @AEZ F7FAl7|E A =2
2N E FPgnt oY 68 AE AAH WYY vz YEAGEEE YEldg, AE 3
Aol W= |7t E4F Zadh, 71z RO e v 20% & AFE Fohey
ok ZAau) 20% o o ARFeAAde] HUEHE 1203cm, H&EEE 457 cm/sec °l o,
olu 7] 1 /% Had 7S oF 7800 kef <1t

ABH YR M2 HL(-El Centro Time Input YUTTH - E Centia input

12
30 10
25

E 8

220

z 5
15

fo ‘

* .
0

0 10 20 30 40 50
Damping Ratio

T ton)

0 10 20 30 4 50
Damping Ratio

~247 -



(2) 14**%1417&—4714 A A

A A Mo zRE dojx HAo 7l 20% sl 2 71E AT A3 A2
74 7800 Kgf, 233 H3de 14L& 05cm, ANWEE 4457 cm/sece Wiy she] Agne A
gg AAsE o 1.8m 7F "l

5 28 ¢ E9

2 Zre ANAYRAYG 2@ ZH75E 2E AAAAZAZR FHAAS o8 T
A FAE AAAZST ZH7ld ds) 48, FAANRD AL, Heate 58 T te R 2

(1) e=8 Aeg Agde] AH(A), L33 Agae) 34 (), 2oF AFAe] FhEZ(v)el

g 44 2 Fan AYAAL vgos A Ho] U AR 0.03084A(v/d)VFE 2
t}.

(@ 3% 322 A2 YAAAN YARARAIE AFPLAH 2@} AAFYN2YE
24se BAERE AT El Centro AATE TEEe] B8AZ W QAN 29 &
Mol A E 20%o1H, olo] BFdete HAKARY AF%el A 18m FE7F 2 THY
.

(3) ARFAZAN Y HAEAAE B3 ML FA7le ol A Fx2 HEsrlde UF
A g2o #x AT/ 2ok 2 BAA AL, AIdwe] HEZ Ao BE A7 £
Foll A

i
n}‘,‘

TEH

1) Fujio Machida, "Distribution and Damping of Horizontal Force in Bridge structures at

Earth- quake”

2) Satoru A. Masahiko H., “The Result of Seismic Observations at the Base Isolation

Structure” International workshop on recent developments in base isolation techniques for

building, Tokyo, 1992.

3) Kelly J. M., “Earthquake Resistant Design with Rubber” Springer, 1997

4) Fujita T., "Progress of Applications, R&D and Design Guidelines of Seismic Isolation of

Civil Building and Industrial Facilities in Japan” Post- SMiRT Conference, Aug., 1997

5) ARz, 7‘411‘# AFE “Z2arrdy Ard Aaddo)gde] Asddd #¢ d77 19%6d &%
53 EA=EYHRY

—248 -



