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Fig.2 A sketch map of neighboring particle distribution in the influence domain of target-particles
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Table 1 Identification criteria for different free-surface identification methods

ENE IR 590 4% 12 i K
LT B8 ) 1 vk ®LAD PNDI i
JE I3 $0 530 % LaD+RAD) PVI
T FE A5 1 HAD+RAD) AF1 %

3.1.1 HHEH
B S 9 TR S KRS SE R 0.4 m, = BEEH 0.45 mu KR (RO BN 0.4 m (& 4), 7E KRS IR
B IE oAb B8 A T TR Q. B IR RS B B () 1 0.01 T
m, B FEORL T B 2 152 4> H P AR 1600 A, e K AR iF B E] 25K
At UK 0.001 s, WK o WUK 2B 1 000 kg/m’ , [A] FF 1y, 3 4
132 3 R R Ay B 107 m? /s,
3.1.2 HMAEMLER
R AN TR Hy 2 T8 0 590 v 45 30 A A 1B 220 (e Ry 0.45 5, 1.00 s I
1.60 ) [ i R Tk 7845 5 (R 5) M A T IR BA 1Y 25 1 0 1)
T 2 PR R A0k T LGS B R [ R DR I RS B R U

0.45 m

0.4m
B 2 < AE X K TR) AR AL T, 2R B B AR RS I IR MACORL PRI 4wk R ) s 4 o 25

P RAKIRAFAERU NI AR Bl L 3X & th T MPS 3k B B B A Wi A &AL PE R Fig.4d  The initial conditions for the
BHUE T BORS BE [ BS E AY — E FR R B 3 . EFR K BUE R, 3X caleulation of hydrostatic pressure



170 TS == D 38 &

AR AT RS . R B508 000 B LR 1 ek 2 1A 1k (PNIDI ) 6 1 9 T #R 2 TR 1 43 51
1800 L S0 T DL AETTFERTHIRD ¢ =0.45 s B, T AR 32 BUE P B0 00 52 W 55 /0N 38 A ORE 25 18] 43 A L 3se 3 21 31
W), LA 30 BE A s 52 ) Ry 38T e IS S 3 RO 2 100 Ak T B A R [ R R B AL
] g 3k L B £ =1.00 s Al ¢ =1.60 s BF BB I 3h B 2 Nl SR IR - 08 1 46 A8 1 22 R 1 i
FIh A R R 050 (PVT ) X i /Y [ i 2 ik 7 U0 25 52 (B 5b, i 58 B 800 o, BUE K
1.25) ] UL, 2L @R R Bk F 4R vt BT B el 2 T b N FORE T R Sy Bl SR DR T RS AU B T G
FH 78 2 ) vk CAFT 2 AU 380 9 A 1 BF 200 1) 1) | 2 TR - A AR A B ] 5¢ BoR , Hirh , 230 280 o) L
{4 0.875, 2Rk A% J7 1 (B 50) F12Rk A PV 2k (] 5b) 75 1) A 48125 58 43 FH 0L, 5k 2 BH 18 70 S5 ) 1) 3k [ A v LA
AR R R R DR T A TROIORG B . S R A Sk L R I — e 20 A R A AE ke i B R A R 2
BT DRk, 78 A 7 30 ) i i, W DA ) B 2% 18 R I ) 4 LI ) pl R TR IR B A IE R R .
PVI Fl AFT AHZS A 125l B0 50 06 1 18 ) el 2 1o s 7 U0 45 51 (BT 5D TN fF 3 M 25 A i S0k & T 17
. I H A H 3R TE 6 B — R LT At 3 Bl [ R 2 DR 0 O vk A 2

(2)PNDI % (L)PVI ¥ (0,=1.25)

t=045s t=1.00s t=160s t=045s t=1.00s t=1.60s

(C)AFT % (0,=0.875)
t=1.00s t=160s

T A0 @R T AR BRI N Y A ol R T 5 28 (R T 308 IORL T 6435 Wi MAOR: T N3 RL T
B 5 RAASE A 2 k45 2 0 R R B 20 (1 =0.45 s, =1.00 s 1 ¢ =1.60 s) i) F 1 32 TR F P304 L
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Fig.7 Time histories of calculated hydrostatic pressure with time obtained by using different

free surface identification methods at the position Q
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Fig.9 Free surface particle identifications in the simulation of dam-breaking flow by using different free surface identification methods
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Fig.10 Free surface particle identifications by using the Pressure Value Identification
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Study on the Method for High-Precision Free Surface
Identification in MPS Method

WANG Li-zhu, JIANG Qin, ZHANG Chang-kuan
(College of Harbor, Coastal and Offshore Engineering » Hohai University, Nanjing 210098, China)

Abstract; In order to improve the accuracy of free surface particle recognition in Moving Particle Semi-implicit

(MPS) method and to reduce the non-physical pressure oscillation caused by particle misrecognition, some modifi-

cations are made of the identification of free surface in the MPS method. By appending auxiliary recognition provi-

sions on the basis of original identification criteria, two new methods are proposed for the free surface identifica-

tion:

one is the Pressure Value Identification method and the other is the Area Filling-rate Identification method.

For comparing and analyzing the calculation results obtained by these two methods and understanding the

influences of particle recognition accuracy on pressure calculation, the hydrostatic water and dam-breaking flow

problems are simulated. The results indicate that the two methods proposed above can effectively increase the accu-

racy of free surface particle identification and reduce the non-physical pressure oscillation in numerical calculation,

thus improving the stability of pressure calculation and the simulation precision of overall numerical calculation.

Key words: MPS method; free surface particle identification; pressure oscillation; numerical precision
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