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Abstract: The dam break flow poses a common free surface flow problem in hydraulic engineering, and its ac-
curate simulation is of great engineering significance. The B-spline material point method (BSMPM) , as an im-
proved algorithm of the material point method (MPM), has optimized accuracy and convergence in material
point calculations and unique algorithmic advantages in free surface flow problems. Based on the BSMPM, a
weakly compressible BSMPM ( WC-BSMPM ) was developed through introduction of an artificial equation of
state. The simulation of the dam break flow problem was carried out, with the effects of the order of the B-

spline interpolation basis function on the simulation results analyzed. The results show that, the simulated fluid
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wavefront position, the wavefront velocity and the elevation variation at a given position are basically consistent
with the existing experimental results. As the order of the basis function increases, the computation time will
lengthen for about 1.5 times. However, the computation times of the BSMPM of different orders will uniformly
increase approximately linearly with the background grid size. The validity of the WC-BSMPM simulation of the
dam break flow problem was verified. The research provides a new idea and method for the simulation of dam

break flow problems.
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CPU time per step tcpy /ms

grid size A /m

Ist order 2nd order 3rd order
0.01 15.802 24.296 36.592
0.02 3.590 5.890 9.032
0.04 0.949 1.636 2.070
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