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Accuracy and stability analysis of spatial SRT hybrid simulation test method
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Abstract: The SRT hybrid simulation test method is a new type of seismic test method based on the substructure hybrid simulation
experiment’s further development. The paper introduces the system composition and the principle of SRT hybrid simulation test
method. With a monolayer steel structure as the prototype, the space SRT hybrid simulation experiment was carried out, and the time
history curve of the different parts of this structure under different working conditions is obtained. By comparison with experimental
data of system ,the test precision and stability is analyzed. Results show that the actuator dynamic performance debugging technology,
real-time compensation technology, and the size of the earthquake excitation exert greater influence on the precision and stability of
the load.

Key words: SRT hybrid simulation; System composition and the principle; OpenSees; substructure;
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Fig.1 Soft real-time simulation flow chart
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Tab.1 SRT hybrid simulation test conditions

TH /10K X 1 3% BE A/ gal Y 7 3 JE Ve gal BiLJRfE
1 0.005 55 55 0.01
2 0.005 110 110 0.01
3 0.005 220 220 0.01
4 0.005 400 400 0.01

AE OpenSees H it 37 3RS AH 25 MR T 1 T4
BB, FEHHEI AT A GRS 2 SR “H

FALRE”, SRT JRA U5 HR K b B ARLES 2 3L
A A", MEhas IR R BRI R SO “ R



5 4 HiZ2, %: 00 SRT A DrE0AR 7 WA ORI RVRE 4 B 491
BRALRS” . % TOLRIH S S i SRR IR M 4 PR, 415 RIRALRS IR e i s iR

gg r — Xl 15F —— XS
o F PR Xtr &k 10 ; : ) X i B
oL g 0% i i
. £ 00
2 F R 05
4T & 0
o b 15
10 L L L L | 20 1 1 1 L |
50 2 4 6 8 10 N 2 4 6 8 10
r W Yil Sk i/ — YilH LR
2[ Ws Vir bR o s Vi bk
1 2k
€
E o E 0
S g 2
= =t
2 -6
3 L L L L I -8
0 2 4 6 8 10
I [i)/s I [/s
(a) TP 1 HHE S AR nfEihg (b) TP 2 vHHE A AR B2l 2k
5r —— XIS 6f , Xt Ff R
4 T — X 4 ik D X &l
€ 2 £ 2
Eo £
4 6
6 ' sl
1 1 1 1 1 -10 1 1 1 1 1
15 2 4 6 8 10 250 2 4 6 8 10
o i — Yil SR i Yit S f#
ol ; ms o T Vi AL fg r mE)s T Y b fi i
£ I
£ £
® B
b =
i [R)/s i} [8)/s
(c) UL 3 Wi Sar &gt 4 (d) TPt 4 vR s AN a4

E4 HESGSMUBRIZMHE

Fig.4 Displacement responses of simulation and command
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Fig.5 Displacement responses of simulation and command
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Tab.2 Peaks of simulation and command displacement at all conditions

I W HALRBIEEAE/mm fir 4 AR IEAE /mm
X i Y 1l X1 Y Il
1 0.903 41 221515 0918 21 2.199 19
2 1.425 86 6.436 02 1.339 66 6.191 97
3 5.429 75 9.525 84 5.806 61 9.776 44
4 5.18557 17.3193 5.848 05 18.753 8
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Tab.3 Peaks of command and feedback displacement at all conditions

T i AL I/ mm JBALAS B/ mm
X Yl XT Yl
1 0.664 27 3.068 2 0.723 03 3.300 12
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3 2.953 48 9.776 44 3.144 51 8.335
4 5.848 05 18.753 8 5.892 15 13.329 2
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Fig.6 The differential peak of simulation and
command displacement
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