55 45 455 6 W] WO R R (H AR ) Vol. 45 No.6
2017 4E 11 H Journal of Hohai University ( Natural Sciences) Nov. 2017

DOI:10. 3876/j. issn. 1000 - 1980. 2017. 06. 007

=4k B SPH #{E#=EY

WEE,m A
(ERIRE T RAHUM TR, K 400054)

BE. SRR ETE A F(SPH) 7 k347 T Bt 3B T S A3 h a2 7 ik Rk
BT R F EA5, iRm0 AR R A E A e B ik A AR TR R A 6 E A AR
PR, 3 SRR B 6 AL AL | T B ok 3R AT R 6 FRLAFAR R VE AR TR B KRS P B AR = 2
HEAE, A SPH AR A s = 4 M A K AR FFF L A2 oh AT A L 25 R R 9 SPH AR ML R S5 £ 1
25 R o AARIF A M BIE T SPH AR BE BB 20 B oy ik 0 LB 69 B AU

XIR . REETIHA "?‘L, R R R T P s RS

FE4ZES.TVI3L.2 XHEkERERD A X EHS 1000 - 1980(2017)06 - 0515 -07

Numerical study of 3D flooding flow using SPH method

SHAO Jiaru, YANG Yu
( College of Mechanical Engineering, Chongqing University of Technology, Chongging 400054 , China)

Abstract; In this paper, the SPH method is modified by incorporating a new coupled dynamic solid boundary with
high calculation accuracy, in which non-penetrating condition is maintained within the particles and the free surface
conditions are applied by using the sum of the support regions of corresponding particles. This method is expected
to provide an accurate estimation of the rolling and broken effects of the water flow. A simplified flooding flow
model is thus established to examine the effect of bulwark against the flood, in which various characteristics of the
3D flooding flow are well predicted. The collapse behavior of the cylindrical body of water is simulated using a 3D
SPH model. The finding shows that the numerical results agree well with the experimental results, which

demonstrates the effectiveness of the modified SPH method in modelling the free surface with violent flow behavior.

Key words: smoothed particle hydrodynamics (SPH) , free surface, flood flow, coupled dynamic solid boundary
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Fig.1 Schematics of particle distributions in the modified coupled dynamic boundary
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Fig.4 Schematics of the flooding flow model
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Fig.5 The impact process and velocity field of the flood flow
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Fig.6 Top view of the flood flow
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Fig.7 The impact process and velocity field of the flood flow with a bulwark
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Fig.8 Top view of the flood flow with a bulwark
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