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Synopsis

For establishment of antiseismic design, it is one of the most important problems to
evaluate the dynamical characteristics of structures. The method of determining the
dynamical characteristics of actual structures by the seismic test is considered as one of
effective approach to this problem.

In this paper, we discuss on the evaluation of natural periods and structural damping
in the case of the forced vibration test to vibration exciter and the measurement of
micro-tremors of structure. The natural periods of structures can be estimated with
good accuracy by means of the resonance curves and power spectral densities calculated
from the results of these test. On the other hand, in order to evaluate the reasonable
value of damping from the spectral density, it seems to be neceessary to consider the

effect of lag window and that of deviation to the base line of auto-correlation function.
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Fig. 1 Normalized Amplitude characteristics of transfer function.

lg-(j—‘:ﬂ! ns 61
1.0r ._

05 06 07-08 09 10 LI 12 1.3 14 15

Fig. 2 Normalized Amplitude characteristics of transfer function having
lag window #=6x, regarding to various critical damping ratio.



IR - BESE - TR - B BYRHE R R A D OBRBEBRITOVT

h= 001

334171

05 06 07 08 09 10 1.1 12 I3 14 15

Fig. 3 Normalized Amplitude characteristics of transfer function modified
by lag window #; the case of £=0.01
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Fig. 4 Normalized Amplitude characteristics of transfer function modified
by lag window #; the case of A=0.05
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Table 1 Results of the forced vibration test
NS component EW: component
natural frequency ‘ critical damping | natural frequency critical dagnping
(cps) | ratio (%) (eps) ratio (%)
Ist. 2nd. | st 2nd. i 1st. 2nd. . Ist, 2nd.
1.83 5.68 . 0.8l | 0.8 2.32 6.91 ' 109 - 075
1.83 568 | 0.67 : 1.09 2.31 6.91 = 197 { 1.02
1.83 i 0.79 ‘ f 2.32 6.90 2.69 | 0.8
average 1.83 568 | 0.76  0.95 | 2.32 6.91 192 | 0.8
Table 2 Results of the free vibration test
NS ‘component EW component
natural critical natural critical
frequency damping ratio frequency damping ratio
(cps) % (cps) : &
1.82 0.58 2.43 2.93
1.83 0.63 2.40 2.48
7 1.82 0.68 2.47 2.27
1.82 0.62 2.42 2.23
1.81 0.62 2.44 2.21
average 1.82 0.63 2.43 2.82
ozok RESONANCE CURVE (NS) 0z0| RESONANCE CURVE (EW)
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Fig. 8 Frequecy response curve at fifth
floor, NS component.
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Fig- 9 Frequency response curve at fifth
floor, EW component.
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case A(5F) 1.84 cps(lst.) :

NS component
2.47 cps(lst.) ¢
EW component

correlator

1.0 20 30 40

Fig. 10 Power spectral density calculated from micro-tremors
at fifth floor of structure under construction.
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Fig. 11 Power spectral density calculated from micro-tremors
at second floor of structure under construction.
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Fig. 12 Power spectral density calculated from micro-tremors
at fifth floor of structure.



486 FORBH BT SEFTEEEB1ITA (B.43. 3)

(2F) 1.84 cps (Ist. ) : NS component
5.74 cps (2nd.) : NS component
2.48 cps (1st. ) : EW component
7.26 cps (2nd.) : EW component

case B (6F) 4.12 cps (Ist. ) : NS component
3.44 cps (Ist. ) : EW component

Table 1 ~ Table 2 it % EW Fao 1 ROEHFIREIECH 0.1cps ORERTITED HEC X 5 FHl
DECRB B, 0B EERLEETIE R case A (T/REN B NS, EW F[D 1 RO EEREBD
FHEX 2L D ERETH Y, T 2 ROBEFEREEL @FHLON TS EEZ TI,

B RIREEH OB L CRBIER S & LclET L TF DFERIILEND S W EFHRIh 5K,
RE (o) DEBIERL CHYTH D LEL DN, FIOATIRERAR, §HEHRBRORERE I U Figs.
10~12 WRI N AR P VEBEOHERKREL D 1 Xk L0 2D mode DHEEMNFIFET, HDA~2 b
NVEEORBO ETERFRMIICH > T I e FEZbhD, 2 BBEXITLE, Figs. 10~12 OF
Mo &R OEBEHICHT 2 BAEELY FROBERIREE, ©— 7 D 1/2 Of Skt 2REEN X
DETEI NS BT OREL, X OCBBENORKENRR e X b Fig. 5 iR x AVCHEETS C
ERHED, M TIREENED AR b VEEAYEEORNRL LTW585, TOHAETHHEEO (10)
RICRENEURIHIIL, BT OB AR, UTerofRerd,

case A (5F) NS component : #=4.7 x 2nx, ¢=0.064, h=0.005 (Ist.)

EW ” s n=6.3%x2n, h:=0.053, h=0.02 (1st.)

(2F) NS ” tn=4.7%x2x, he=0.062, h=0.005 (1st.)

NS ” cn=14.7x2z, he=0.024, h=0.01 (2nd.)

EW ” 11=6.2x27, he=0.05, h=0.01 (Ist.)
EW ” :n=18.6%x2% he=0.019, h=0.01 (2nd.)

case B (4F) NS ” 1n=5.3%x2%, he=0.06, h=0.015 (1st.)
EW ” tn=4.4%x27%, he=0.077, h=0.025 (Ist.)

LEORERE %L Table 1 35 X0 Table 2 DR L BT HITIZE K LIERZRLUTED, HRHERE
Lo T2RkETO EELOEABHINICEELTIV, LsLAsb Table 1 35X Table 2 i3
RERTWBAIL, WEHOFHMIE URBRHBEC IR L VEHI R ECRSWTLTRO AT Y %
RLTWD, SO LR~ X 5 AR AR KT 5 RIEROHMEBET & 5 & & ADIEMHE
DFMOAREZCELLTLBbDTH Y, MWHIRERBRER L B HIRERBREER & b bbb ol
fliDZERY, HEDROBEBESEABEROBEEER JOEEIB O~ 3 ¥ —Bultir r o>
DOBFEERNM S5 2 LT X BHRBRAE nHHR) wERT530TH5 2 L uxELIUE, ZOBRIT
i) BIFTH D EELTIV, BIb HEEE L b BEWROBERED #HiEAM5 L5 BACHL
T, COFMBHECLD LD HBREOTRENMRGESNICERL S,

5. € 9 U

FRLTEEE LSO FERMEEH X b ROBEFREEE L OBMELOFHEXRMES LT, HEEE
BoEBREMMTO lag window k5 XU EDHEBIBEIRIC T 5 REK L 528 % white noise # AJ LT 5
—HRRCDOEEEL,

—RRIZ AR s b AVEE O OMBCBE L CRHE L Lo CTRCHELLATE D, ThEhd
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S0 BRI LSRR H ISR # Tk o TREHSh TV 52, T TRIhEOMEXEETY
ORI EREE D & E X Sh 5 ERREEHC X 2EWR OB HEOFBEOMBEL LT, AHO
a7 A X D B4 7 L OIRBIM 220 U, MBS VI AD BBEBERIUT 1 ¥
2 AEHESC X 0 BB HET AFIRCR W TEECHBEL 5 HORTESXK IV EE LI, Ll
e BATAEC K LT white noise #{EELTW5 A, EENFHEOREE L & —BRCIIBRE ORI
PERINTEYVSEORBLELDNS,

Bz - ORSEIC URE £ SI80H 28 Ao B R T B EEEE 3 X OES B h S h A5
HOH 41, FioABRCRETE, REOIENA STy bh - FERE TR INETTRE DK 4 RS L
Fd,

g £ X W

1) MRET : WERBRC I ARES, BAMETYE Y v # o v A#HEE, Oct., 1966, pp. 491~496,
2) /ANEET, BHE—EL, MR  BERBTTRIHIEC X 5 % 8 RS OB It O I,
TUKBY K FRRTER, 597, PR 41.3, pp.225~241.



