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Fig.1 Main view of electric shaking table
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Tab.1 Test conditions

ARGF O3z i A AR (45 T H L)

(==

ne g £ T F 3y iy I# 7 i
X Y 4 X Y 4
1 —252.86 252.86—20.00—252.86 252.86—478.50
2 —252.86—252.86 —20.00 —252.86 —252.86 —478.50
3 252.86  252.86—20.00 252.86 252.86—478.50
4 252.86 —252.86 —20.00  252.86 —252.86 —478.50

5 —354.00 354.00 0.00—678.00  30.00 0.00

6 —354.00—354.00 0.00—678.00 —30.00 0.00

7 354.00 354.00  0.00 678.00  30.00 0.00

8 354.00 —354.00  0.00 678.00 —30.00 0.00

K2 AEdhds LB AL R &
Fig.2 Geometry model of the actuators of shaking table
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Fig.4 Control box for shaking table
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Fig. 5 Parallel manipulator kinematics
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Tab.2 Test conditions(a)

T H B 7] W& fH/mm W%/ Hz
X 40 0.5
1E5% Y 40 0.5
Z 20 1
X 3 0.1-5
95 Y 3 0.15
A 3 0.1-5
&3 WKETHR(b)
Tab.3 Test conditions(b)
0 Ak s BE R AE /g
X Y A
F M A 0.5 0.5 0.5
El Centro i 0.2 Vi 0.2
NI 0.5 0.2 0.2
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Reflective memory based over-constraint MDOF decouple control
algorithm for the shaking table control

LI Ning"**, CHEN Jun', GAO Shu-ling', HAN Qing-hua"**, L1 Zhong-xian"*’

(1. School of Civil Engineering, Tianjin University, Tianjin 300350, China; 2. Key Laboratory of Coastal Civil Engineering
Structure and Safety, Ministry of Education ( Tianjin Univerisity ), Tianjin 300072, China; 3. Key Laboratory of Comprehensive
Seismic Engineering Simulation and Urban-Rural Seismic Toughness, China Seismological Bureau, Tianjin University,
Tianjin 300350, China)

Abstract: To improve the reproducing performance of the earthquake records using the shaking table facility with over constraints
of multiple actuators, the kinetic model and the control system of the shaking table are established. Based on the small scaled shak-
ing table test, the verification and validation of a three dimensional six degrees of freedom shaking table system driven by eight actu-
ators are performed, where positive and inverse kinematics transformation algorithms is adopted for dynamic decoupling in theory.
Based on the nearly real-time storage and reading capacity of the reflex shared memory card, the hardware platform composed with
the decentralized control system is constructed using the real-time controller, SpeedGoat and data acquisition system. Then, the de-
coupling control method is tested with the SpeedGoat bypassing the controller, which proved the feasibility and reliability of the
proposed control method. It is validated that the decoupling algorithm of this mechanism is fast with small computational cost, and
it can be further developed for more complex control method with versatile functions. The hardware platform is more universal and

lays the foundation for subsequent shaking table test and control algorithm development.
Key words: shaking table; three dimensional six degrees of freedom; decouple control algorithm; shared memory; Simulink
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