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Fig.1 Theory of soft real-time simulation
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Fig.2 Soft real-timesimulation flow chart Fig.3 Model sketch picture
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Tab.1 Specimens parameters
Ak e BRRITTR o | fmm’ E/MPa  GJMPa
o) HW200%x200x8x10 5440 4.002e7 1.334¢7 206 79
pia HW200%x200%x8x10 5440 4.002¢e7 1.334e7 206 79
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Fig.4 Test setup Fig.5 Acceleration time-history curve of EI-Centro(NS) waves
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Fig.6 Displacement responseof node 2 in x direction Fig.7 Displacement responsesof node 2 in y direction

3 Zhig
ASCAZET B MTS B IR R 45 BLATTAS 1 TE S A8 9 B bR 3L OpenSees 47 i I6. 4 £  OpenFresco
PRI SRR SRT IR A R0 RS, Holid — A2 LM SRT IRA T IR TR R 4,

BT
(1) ABRICE M OpenSees. %N #if OpenFrescos HAT UG IE TR B ARHLZ [ HA R4 # 1 2)



332 WO # O R B R ¥ W (ARREER) 5 46 &

8, BBIE SRT AT EHIRB TR,
(2) HEZHMIHESE SRT JBA1H HR I BRI 45 L0 - 00 R 45 A BT B e M Ak JE
BEWHEE References

(1]  ER¥E%E. Z5MPIRIR I AR, AR TR %4, 2004(10): 19-27.
QIU Fawei. Developments of seismic testing methods for structuresJ]. China Civil Engineering Journal, 2004(10): 19-27

(2] BRI, 7S, dedthE, & T HMABEGER ML A dESHRE AR AP AR, 2012(12):
54-62.
ZHAO Gang, PAN Peng, NIE Jianguo, et al. Force-displacement mixed control method for quasi-static tests of structures with
multiple degrees of freedom[J]. China Civil Engineering Journal, 2012(12): 54-62.

[3] HAKUNO M, SHIDOWARA M, HARA T. Dynamic destructive test of a cantilever beam, controlled by an ana
log-computer[J]. Transaction of the Japan Society of Civil Engineering, 1969, 171(12): 1-9.

(4 {8, #ZH. OpenSees R ABMIRIBIA KRS M. J1%41kR, 2012(6): 804-820.
HE Zheng, Jiang Bicong. Development and applications in hybrid simulation and experimentation using OpenSeesJ]. Ad-
vances in Mechanics, 2012(6): 804-840.

(5] ¥EMS, E¥#k $RIER EREGLRMER: B SMAM]. Ju: AR ML, 2013,
PAN Peng, WANG Tao, NAKASHIMA Masayoshi. Development of online hybrid test-theory and applications[M]. Beijing:
Tsinghua University Press, 2013.

(6] 5 4h, MG, XRFFHK, . TE5HPIZY IR T J5 A8 10 AR 8 SO 1 ol TAR b i B2 I [0, A M 22 4,
2014(2): 8-14.
SU Yukun, PAN Peng, DENG Kailai, et al. Application of pseudo-dynamic substructure tests to old residential buildings retro-
fitted by exterior strengthening method[J]. Journal of Buiding Structures, 2014(2): 8-14.

[7] Nakashima M, Takai H. Use of substructure techniques in pseudo dynamic testing[J]. BRI Research Paper, 1985,
111(23):350-365.

[8] DERMITZALDS SN, MAHIN S A. Development of substructuring techniques for online computer controlled seismic per-
formance testing[R]. Report No. UCB/EERC-85/04, University of California, Berkeley, CA, 1985.

[9] MAZZONI S, MCKENNA F, SCOTT M H, et a. OpenSees user manua[M]. PEER: University of California at Berkeley,
2006.

[10] MCKENNA F. Object-oriented finite element analysis: frameworks for analysis, algorithms and parallel computing[D]. Berke-
ley: University of California, 1997: 10-12.

[11] SCHELLENBERG A, MAHIN S A, FENVES G L. Application of an experimental software framework for international hy-
brid simulation[C] //Proceedings of 4th International Conference on Earthquake Engineering. Taiwan, 2006: 578-596.

[12] SCHELLENBERG A, KIM H K, TAKAHASHI Y, et al. OpenFresco command language manua[M]. The Regents of the
University of California, 2009: 5-34.

Research on the SRT hybrid simulation test technology in spatial structure

ZHANG Xinghu?, MA Lei, SUI Yan™?, QIANG Yi*?, Shawn You®
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Abstract: A SRT (Soft Real Time) hybrid simulation test system was proposed, consisting of the MTS electro-hydraulic servo sys-
tem, the target computer with predictor-corrector function, OpenSees finite element software, OpenFresco interface software, and etc.
The SRT hybrid simulation experiment was carried out, based on a space steel frame structure, while the experimental substructure
(test specimen) was under real-time loading along the spatial x, y bidirectional. The experimental results show that the hybrid simula-
tion test system, with good stability and accuracy, could work well to conduct SRT hybrid simulation tests of space structures.
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