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Fig.1 Linear diagram representation of a two-force bar
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Fig. 2 Node and rod connection diagram
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Fig. 3 Mechanical model of the bar structure
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Fig.4 Linear graph representation of the four basic types
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Tab.2 Equilibrium matrix C*
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Fig.5 Style of linear graph representation of type II
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Topological force finding analysis of bar structure

ZHANG Zhi-hong~ , ZHAO Kai
(Department of Civil Engineering,College of Civil Engineering,Shanghai Normal University.Shanghai 201418,China)

Abstract: Firstly, the paper studied various types of linear graph representations of a bar-type structure.
Secondly, the incidence matrix is introduced to assemble the equilibrium matrix, and a new form of
equilibrium matrix independent of the specific shape geometry of the structure is derived. The concept of
topological force finding analysis is proposed based on this form of equilibrium matrix. Finally, the
equilibrium matrices and their null spaces in different cases of a bar-type structure are compared. The
correctness and applicability of linear graph representation and topological force finding for various types

of bar structures are further verified.

Key words: bar structure;linear graphs;equilibrium matrices;topological force finding
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Simulation of complex flow of multi-droplet impingement
on a free surface by 6-SPH method

ZHENG Chun-yao'?*, ZHOU Yuan®, ZHANG Lin "'

(1. State Key Laboratory of Mesoscience and Engineering, Institute of Process Engineering,
Chinese Academy of Sciences,Beijing 100190;
2. School of Chemical Engineering, University of Chinese Academy of Sciences,Beijing 100049

3. Process Simulation & Calculation Center, Petrochemical Research Institute,Beijing 102206)

Abstract: Based on the 6~-SPH method, the multi-droplet impingement on a free surface is simulated and
analyzed. First, by adding a density dissipation term and an artificial viscous term in the governing
equations, the spurious numerical oscillations in pressure can be removed and the stability of the
numerical scheme is ensured. Then,the impact of a single droplet on a free surface is simulated,and the
reliability of the 6-SPH method is verified by comparison with the results reported in the literature.
Finally.two droplets with a vertical/horizontal distribution,four droplet’s with a rhombus distribution,
which impinge on a free surface,are simulated,and the effects of the droplet vertical/horizontal travel. on
the impact structure are analyzed. The numerical results show that: the 6~-SPH method can exactly
capture the strong-nonlinearity phenomena such as splashing,large-amplitude sloshing and discontinuous

free surface when multi-droplets impinge on a free surface.and a smooth pressure field is also obtained.

Key words: meshless method;3-SPH ;droplet impact;free surface;complex flow



