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Two dimensional numerical simulation of forced oscillating cylinder

at sub-critical Reynolds numbers

ZHAO Jing"?, LU Lin*', DONG Guo-hai*!, XIE Bin°, TENG Bin'
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. CNPC Research Institute of Engineering Technology, Tianjin 300451, China;
3. Center for Deepwater Engineering. Dalian University of Technology. Dalian 116024, China;
4. Nanjing Hydraulic Research Institute Key Laboratory of Port,
Waterway & Sedimentation Engineering Ministry of Transport, Nanjing 210024, China;
5. CNOOC Research Center, Beijing 100027, China)

Abstract: Based on the Navier-Stokes equations, k-w turbulent model, SUPG Finite Element method and
Arbitrary Lagragian-Eulerian method, a numerical model is developed in this work to investigate the
forced oscillation of circular cylinder in uniform flow. The 2S, 2P and P+ S wake modes are simulated
successfully in the wake region at Re=5000. The lift and drag coefficients are in good agreement with
the available numerical and experimental data. The variations of fluid forces with the oscillation frequen-
cies of circular cylinder at different non-dimensional amplitudes of 0. 3, 0.4 and 0.5 at Re=10000 are al-
so examined. The lock-in region is obtained and agrees well with the experimental data. It shows that
the present two-dimensional model is able to predict the characteristics of VIV, but the three-dimension-

al viscous numerical model is necessary for the accurate numerical simulation.

Key words: Navier-Stokes equations; vortex-induced vibration; Arbitrary Lagragian-Eulerian method;

finite element method; turbulent model
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Study of twin shear unified elastoplastic finite difference method

MA Zong-yuan™', LIAO Hong-jian®
(1. School of Civil Engineering and Architecture,Xi’an University of Technology,Xi’an 710048, China;
2. Department of Civil Engineering, Xi’an Jiaotong University,Xi’an 710049, China)

Abstract: Based on the LLagrangian finite difference method, format of twin shear unified elastoplastic fi-
nite difference is established. Twin shear unified elastoplastic model loaded into software of FLAC (Fast
Lagrangian Analysis of Continua) using a dynamic-link library file which developed by VC+ +. The
progressive failure of structure under complex stress state can be simulated by twin shear unified elasto-
plastic finite difference method, moreover, no stiffness matrix and nonlinear iterative created in the cal-
culation proceess. Thus, it has positive significance for theory and application of engineering. In this pa-
per, the thick walled cylinder under inner pressure, tension and compression of perforated plate, limit a-
nalysis of strip footing and slope problem for SD (Strength Difference) material is analyzed. The results

of numerical and slip line field method are compared, and the results of two methods are similar.

Key words: twin shear unified strength theory;lLagrangian finite difference;elastoplastic analysis;

numerical simulation



