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Fig.1 GPU-based framework for real time hybrid testing
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Fig.2 Calculation process of GPU-based numerical solution
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Fig. 3 Soil-structure interaction system
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Tab.1 The configuration parameters of simulation system
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Tab.2 Comparisons of solving times (Unit: ms)
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Tab.3 Testing system configuration parameters
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Fig. 5 Implementation process of verification testing
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Fig.7 Displacement time history of physical substructure
with 1500 DOFs when Ar=4 ms
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Performance verification of GPU-based framework for
real-time hybrid testing

DONG Xiao-hui', TANG Zhen-yun'?, L1 Zhen-bao', DU Xiu-li'
(1.The Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology,
Beijing 100124, China; 2.Hebei Key Laboratory of Earthquake Disaster Prevention and Risk Assessment, Sanhe 065201, China)

Abstract: A RTHT framework based on LABVIEW-MATLAB-GPU is established, which uses graphics processor (GPU) in-
stead of the traditional central processing unit (CPU) as the hardware for numerical solution. Taking a soil-structure interaction sys-
tem as an example, the performance of the testing framework is verified through numerical simulation and RTHT testing. The test-
ing and simulation results demonstrate that the proposed RTHT framework allows numerical substructure with 27000 DOF's to be

solved in real time, hence that the application range of RTHT is expanded significantly by the calculation capacity of GPU.
Key words: real-time hybrid testing; graphics processing unit; numerical integration algorithm; shaking table; finite element analysis
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