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Abstract

Vibration control of concrete slab mounting precision instrument is needed to make the working
vibration environments in frequency domain as well as time domain. In order to take the vibration
control countermeasures, signal and system analyses of the concrete slab are processed. Through
them the dynamic responses of concrete slab are obtained in frequency domain, and frequency
response functions are acquired by exciting the concrete slab and measuring dynamic responses
at various points across its surface. The dynamic characteristics of concrete slab are determined
by experimental modal analysis. Based on modal parameters from a set of frequency response
function measured, it is possible to investigate the effects of potential design modifications and
reduce the dynamic response of concerned point by moving or suppressing an objectionable modal
resonance conditions through structural dynamics modification.
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B 5. MAC(Modal Assurance Criterion)
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H 8 ERMusjol B TFREH(X 10 *gal)

2 = WE<(Hz) #4941 (%)
1 26.00 2.77
2 87.94 4.10
3 156.63 5.04
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1 20.50 3.05
77.87 4.60
150.46 515

NUMERICAL ANALYSIS l

EXPERIMENTAL M.A I

\

AMPLITUDE

60 B0 100 120 140 160 180

FREQUENCY (Hz)
a7 11, SxisM D AEE2CMo oft
ET2H8(402/632).

0 20 40 200

a A AN THAESE 26H2 AAHAL
W, WY REUSE E 60] UERIICE AT
Ael DHFVEFT ADAERQ05 H)h 2ol
ool 9 cl2ay] Askd #40 AH 175
kgel e Hatelel Ao LHUESE 205 He
MRS Aol e REWSE K 70 JEhick
old Rede Ao WAl wa A LHA
S4E WaEloL), Redge A55Es A
NS

g 11 SARAG AEARA B
SRASE VTS Ho2H AWM 2E D FHA
e w@d 2 YAST o AMA REE
AEF 9 207F Fol@ AL & & Ak ol
ZAS A HPRY 2 2 AFALe) A,

Ags

_.484_

k| LRAEF | TRASSF | ZRAES
HE 21.56 Hz 26.00 Hz 20.50 Hz
1 —16.99 ~4.07 —32.01
2 —176.39 —13.60 —141.08
3 -137.11 —2549 —253.35
4 —182.95 -34.70 —338.27
5 —227.16 —43.98 —420.66
6 --263.29 —~51.32 —488.81
7 - 288.67 -5591 —~537.94
8 —304.23 —5843 —568.22
9 — 29852 —55.64 —561.78
10 —283.53 —51.04 —536.58
11 —257.03 —43.79 —489.77
12 —21852 —34.57 —41942
13 —169.36 —24.21 —327.76
14 -117.71 —14.28 —230.38
15 —64.86 - 6.00 —129.81
16 —10.63 ~6.46 —28.19
° AR 0 1 e e e s A
A NF.dedotr A
aof 10 T A
. NE 21k | | A
ot T
i“‘ N 3685
P8 e I
g 12, ERgAsl o TEEE

PR Az o HEd ridie A
Alg gk 3 JlEEd A a{AEF F
BAF QA AFAESTIHAAN £ R W
A W B} & 38 fdsiA Hee 38
AHAFFE FHo] Basht,

Ael n{AES4 Wsle] Mg FAHLH WHIE
Aza7) st ARARcHPoERY T
As FEAe) A% #48 Bl A7) 10kg
AEs 2050 Hz2 71008 A S5 ¥l
wE #8-8AAe] AE-2Iforce responce syn-

KL AR RRIR



thesize)& # 8o Ae|stgon, ol& 1y 129
o] YeRNQlth 20.50 Hzo) 7132 Ale] |
ARKFw7 2156 Hz9l A9 F484) #409)
FTHLHL 0304 gal2 A, AW 1 §HAESE]) 26,
00 HzQl 749-9 0.058gal2 ZAmon, R
LHAEST} 2050 He2 o)z 247 A9 2
ddHde EHeHL 0568gals Z=FPL @
At

upetsd Aol 2AEHE $ste] A9 -
Aot g e 01%3P°4 HHE O 2] glef 7hxle)
3 AFA7t AHFRES & F At & FF
A)2-F}H FHx7|7) & A AL ] 2o sl AR F

F*—]O

ojxithy, olol| thet Z2HAHQ) AAHAT FFeee
BELE
5.4 &

APYRed ] oste] 2azEsdRe
ABAe] BE AU 97E el oldl 2
o et 2o,

L 3UAsRAS avshe 2adEs
AEHS Bobd AEFFAelNe) 5HS
AR SHANS AEFEUREE T
Ae AN,

AL EEXLEEE Jwa sagEgynel

FEHS PSR, A REMSE 7¥ £ b
e AN
3 Fxgel MYA, A% TE 7}

22y wq FEYS WAL &

A nflEFE AN HAE
%"%lol ‘%1”336}7‘1 S e R g

Bo] olFAFIBEMN pLRE2 %'7‘1—5';}*— £
7194 2% 587190 0.3 gal ol3tE & 7

2= Q)T mhlal B odirol élbdiﬂ_‘a’_}iasﬂﬂgo
%ﬂﬂ'?—_-fﬂﬂ_‘w U|ZIEH OO EH T -
warec

Hl4E HIY- 199 4E 5H

6. Owen, N. and Hale, R.,

9.

10.

11.

12.

13.

14.

. Obayashi-Gumi Ltd.,

- EAEE A BERR S by

. Gordon, Colin G.,

- B,

HuEs

“Vibration Isolation Design
of Semiconductor Plant”, Obayashi-Gumi Ltd.,

March 1984, pp. 1-35.

. Randall, R.B., Frequency Analysis, Briel & Kjer,

Sept. 1987. pp. 11-15.

7, BRI,
&itt, 1987. pp. 298300.

“Generic Criteria for Vibration-
Sensitive Equipment”, Vibra tion Control in Mic-
roelectronics, Optics, and Metrology, SPIE Proc.,
Vol. 1619, Nov. 1991, pp. 71-85.

BUE, 2305, AFEwAl 1987, pp. 237
“Factors in the Design
and Selection of Vibration-Sensitive Equipment”,
Vibra tion Control in Microelectronics, Optics, and
Metrologv, SPIE Proc., Vol. 1619, Nov. 1991, pp.
56-70.

L N L 0

DB RIS & BT, - BT T G oL o b

23y - MEECEL, pp. 1-43.

. Ewins, D.J., Modal Testing: Theory and Practice,

John Willey & Son Inc., 1984, pp.1-18.
Paz, Mario.,, Structural Dynamics 3rd ed., VNR
New York, 1991, pp. 104-112.
Humar, 1.L., Dynamics of Structures, Prentice Hall,
1990, pp. 333-336.
James, Doyle F., Modal Analysis of Dynamic Sys-
tems, ikayex Software Tools, May 1990, p. 1-70.
James, Doyle F., Wave Propagation in Structures,
Springer-Verlag, New York. 1989, p. 1-240.
Formenti, Dave., “Analytical and Experimental
Modal Analysis”, SMS Inc, 1977, pp. 1-115.
Formenti, Dave & Welaratna, Sri., “Structural Dy-
namics Modification-An  Extension To Modal
Analysis”, SMS Inc., 1977, pp. 1-12.
BIER -6 FRERT AR, APTHEER, 1990, pp. 82-
107.

11994, 1. 24)



