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Abstract: Currently, there is a lack of understanding regarding the impact of iterative algorithms and flexible structures on the
control performance of centrifugal shaking table. In particular, the hinge devices, serving as the flexible connecting structures,
have been widely applied in many centrifugal shaking tables to diminish the risks posed by deformations of the platform and
bucket under centrifugal force loads to the safety of the actuators. Using a centrifugal shaking table with loads of 1500 kg as a
sample, the typical seismic waves with different intensities and frequency bands are selected as the control targets. The
influences of the iterative algorithms and flexible structures on the control performance of the centrifugal shaking table are
investigated. The results indicate that under the frequency bandwidth varying from 20 to 200 Hz, the impact of the iterative
algorithms on the maximum peak error, average peak error and average spectral area error can be neglected. The average peak
errors before and after using the iterative algorithms are 5.90% and 6.15%, respectively, and the average spectral area errors are

5.02% and 4.94%, respectively. The flexible structures

significantly affect the reproduction accuracy of seismic waves HOTE . b E S TR A 2 W1 5097 3 AR Bl 2 % 55 351
with acceleration peaks < 7.5g, especially in the high- (2023B08); EZXEHARAAEEHH (52278374, 51609218)
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frequency range of 80 to 150 Hz. For the seismic waves with
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acceleration peaks =20g, the impact on reproduction accuracy is negligible in the frequency range of 20 to 120 Hz. However,

the influences on the reproduction capability of small-amplitude components in the frequency range of 120 to 170 Hz cannot be

ignored, which is inferior to the condition without the flexible structures. Simultaneously, under the condition without the

flexible structures, a comparison of the measured platform output waves for the same input load under different loads reveals no

significant differences in the peak errors and spectral area errors between the two output waves. This proves the good

repeatability and stability of centrifugal shaking table. The research methods and conclusions have significant guiding value and

scientific significance for improving the understanding of the influencing factors of the control performance of the centrifugal

shaking table and improving the design method.
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Fig. 3 Design scheme and structural composition of centrifugal
shaking table with a load of 1500 kg
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Fig. 4 Input seismic waves and frequency spectra

2 EREAENEM
2.1 HEENEE

P& 7% 1200 kg I, BSOEE 50g K, R
AR EIERTIS 10g El Centro 3% 10g ChiChi 3 (%0
R R 2R 5, 6 R iR IERE G
1) El Centro % Hi 3 ¢ KB 1R %4 5.3%, ChiChi
B R ORI ERE N 6.5%, TIIEMEIREN
5.9%; T A< R FHIEARSIE ) El Centro Y F S 4 H 3
e KU R 75 7.8%, ChiChi VR H I i K UG A i 22
N 4.5%, FIWEMEIRZE 6.15%. EAREERTE T
VAR 1R ZEAH ZE AN, RIGSAR RV A AN 5 ) 3 2
RN R KGR 22 “FI(E R 2.
2.2 EFHHE

Bl S FIEE 6 45 H THR3I& 714K 1200 kg BF, B0
IR 50g &, RAEAREILRT S 10g El Centro ¥ -
10g ChiChi ¥ % A0 . 2 HR G RE LG
f*) El Centro % H ¥ ik AR %N 6.06%, ChiChi
P R T AR 22 3.97%, TR T AR R 22 N
5.02%; AR EAREZ ) El Centro 5 1 S0 % H
WAL AR 22 5.98%, ChiChi I i S I8 3 T AR OK
3.88%, “FHJGHAIRE 4.94%., @it ET s dE,
RIAE 20~200 Hz A FE AW T, AR B0 1
A AR



B 1 FkE, 2 EREES LR EL.ONIRSD & 1 5] YEGE R 25
or | *%%%% R <2.5¢ [T S BIACR B 7.5gKobe ¥ T
go " T, (HE TR MM L 1R — 2200
B y _
-10 . . . . \ . . L .
0 0.1 02 03 04 05 0.6 0.7 08 09
¥ [l /s
0.5 —ﬁ/\ﬁ
PR 0k
. LT ——
0.6
— AW
coo L e TELE
| —— TR B
=‘: <041
. :," '.' “.' E
0 ML B o2
160 180 200

(;0 8l0 160 1120 1;0
E S0
& 5 EREEXT 10g El Centro 5 iR BTFE R SRt 2 M

Fig. 5 Effects of iterative algorithm on time history of acceleration
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