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Velocity Synthesis Method for Shaking Table Control System

J1 Jin-bao, LI Zhen-bao, TANG Zhen-yun, NI Zhi-wei
( Beijing Key Laboratory of Earthquake Engineering and Structural Retorfit, Beijing University of Technology,
Beijing 100124, China)

Abstract: A velocity synthesis method with symmetrical mode was presented for the three parameter

feedback control of a shaking table. The synthesizer has only two design parameters, and it is easy to

digitize and meets the accuracy requirements. Compared with the existing analog velocity synthesizer, the

design and application of the new velocity synthesizer is more convenient and practical.
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Fig.1 Schematic of three parameters controller
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Fig.2 Analog circuit schematic of velocity synthesizer
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Fig.3 Equivalent schematic diagram of velocity synthesizer

) Bk S B AR X D IR AR S R B B R
BV A5 5 MR o Sk B ™ &, R U X 5 AR
G4 B Y 2 B2 oy B 0 AT R 3 B I8 LA T R LT AR A
SYRKEL PHIL, A8 SCHR N 18 4 R B R BE B A
2, W IME B RME 5 M AL 1R 5 BETT M SL U8
BeE B, LB SCBLRI AL RGBT R R G RE N
H 8.
1.2 HEAAFTERKSREIT

B 4 AT, G, NI B 55 1) 720 8 U R



1034 it

oLk K % ¥ i

2012 4
o K 1) BB Bt
o> 5 /!G BB H TN

4 + . _%_._ s

o Tdt Ts+1 (7)
e, Ky " T A1 PR EEE, 4 s =jo, WE
S %f ——'\ KA : T ARSHTHREERE, S s =jo, I
G 16(w) 1 =—2 (8)

B4 AXREOEERSRBERLEHAE
Fig.4 Equivalent schematic diagram of the velocity

synthesizer presented in this paper

W,6, HUBET B R KT, K, MK, X
T3 B kD, X R INEE RS RN BES
WREIE— LS M2 IR B R 5 A2 A 18 1 2R
MARBLIER ,G, F1 G, REAXMFREW, IR G, X
— B R R Y, B

as

G,(s) = (1)
as +1
R o HFRFEFRE. N
1
GD(S)=1—CA(S)=GS+1 (2)

9 %f REAL S T 415 5 B ARG IR AT
XFFmMEERDES X, MNBHIES X,,
HEBAEERESH
as 1
sX=sXAm+sXDm (3)

M sX, =sX, i, H

as +1 as +1
SX:SXA(as +l) =SXD(as+1) =Xy =X, (4)

71 B BRI B B WRAE FRAR (AN A2 YR ST R R Tl
G, Ve T R s s, B
o) 2
w, w,
$ 2 S
(;:) +2{ aTn +1
Lo, I_MBAREFHER, AFERECIHE
R, —f&E ¢ =0.667 7

GA(S) =

(5)

1

Gp(s) =1 -6G,(s) = (6)

(wi) +2{£——+1
R R B AL B a5 S MR B IR R R, A A
A AU S 1 R (70 AR 11 Y R
1.3 EEARATHSHITHE

Z B RITHE S, TEA s
A ARSI EE SN RFRITSER
1A RIS, & T EHE LB RT3 E
E 3¢

V(Tw)? +1 _
oz 3 6 B 90 R AR 1) 3 R AF A 4045 1 5
SRR AR TR B4 BRI f = o/ (2) Ab X3 B 8
EXEW N -3 dB, AT A# 15
T= iz" (9)

w
) N B £ Th B = 1 SRR N f =50 Hz, X e =
50 x 21 x3 =300, N8 5

S S S N
T_\/;_ ESE 0. 001 (10)

2) WHH SRR

X8 B 15, B UL 51 P 18 A L 3
AMHRMLRIRE " K 6, () = — —(ERFIE
MR, A

1G,(w) ! = ~do.=L an
w

1 1
J(aw)?+1 2

Bl S RS B R AR MEER A, =20 m/s*, F
KO BB D, =0.08 m, LA A, /2 il {f 0 5% B F0
D,./2 J W AE A0 B BT Xt R MR TR o =
A/ Do R B B TR A A T B T LR 18

1 1
JAn/Do /2070.08
Xt RLE LSRR f = 0/ (2m) £94 2.5 Hz, I8 B & Bk
ERESHHEMF 2.5 Hz 4B EEHMBHS
FEERME, BT 25 He R EEHIMEEMIE
SR 4L

2 (HESH

£ Simulink #2857 ) 58 BE A AR 2% 0 B8 A i I
5 FiRERESAERER0.1 ~100 Hz EZHEH
BB REMMEERS , ENEERS MRS
E 5 F 4 HMA 5% FEHLME 7S [ AL R KW, K
FAFAREEASBBIERMEZEERESAO0L ~
100 Hz S56F P9 ¥ 5 340 3% B {5 5 70 10 7€ 18 {5 A1 41
P bV ERARET, W R B EBIR 3 & R EH
BB

a =

L ~0.06 (11)
w



| weR, % EHIRDERBERNRRHER SR E 1035
GHERI]]. B LR ST RIS, 2009, 29(6):
162-169.
REALT4h L b TANG Zhen-yun, LI Zhen-bao, JI Jin-bao, et al.
o EhER Development in shaking table control system[]]. Journal
of Earthquake Engineering and Engineering Vibration,
bty 2009, 29(6) ; 162-169. (in Chinese)

onoa
©o

EA=2

WA FERIAT aNiE

dufdt 1
as+1

oy AREER

BEHL T
B 5 EEE AR Simulink {f K AHA

Fig.5 Simulink model of the velocity synthesizer
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