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An improved DDA method with adaptive step size

YANG Jun
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

LIU Yong-qian,

Abstract: Discontinuous deformation analysis (DDA) is an efficient algorithm for calculating block system deformation and
displacement. Citing Newmark integration in the structural dynamic differential equation and considering inertia force and damping
force computation, DDA source code is improved so as to optimize adaptive step size. The convergence rates of linear acceleration
method, constant acceleration method and average acceleration method in Newmark integration are investigated by comparative
analysis; the principle of adding or deleting non-balance force is introduced; and a scheme is given to control the error range. Using
the improved DDA method to simulate a coal and gas outburst during a coal seam excavating, the results have a good match with the
investigation data. The improved DDA method with adaptive step size can provide a new way to deal with the dynamic calculation
for block system.
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Fig.1 Flow diagram of the improved algorithm for DDA
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Fig.2 Numerical model of coal and gas outburst
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Table 1 Mechanical parameters for the numerical model
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Fig.3 Processes of a coal and gas outburst
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Fig.4 Comparisons of displacement and velocity with different algorithms (in horizontal)
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