[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1393.14.12.23.4 ]

103-91 Yoo 12 o lesds 14 0,95 1393 Ssduml ()0 SuilSo (wIiyo dlxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

Sl 35T zhaw SOk 2 (Sl s sgtio 4 9l o515 SPH (595 95 drwgd
)

L 3 - 2 .. . 1. . &
b.;alsdlcj_,‘@ah|@44m‘ad|_,umw3f‘u:aJJs..\...‘u.‘.u

5 55 o8l lyes (quige 555 smiil -1

S oy oKl (ol o pwige il =2

S5 <5 oIS (o pes udie ol =3

st sy ool gl o (Sl iz kil ~4
fatehi@pgu.ac.ir 7516913817 twy s o *

saSs Al YL

gy 9 il s i Blas & cad ard gy o g 0nd ol e ey S Sl ndil o515 SPH s20 S > 90 b5 (g Ao
39 (5393 B 1y Jgoro guyo slosig) €85 il (s3lokiumnS slogyb 5l odlitad b pils guyo (byy ol 00 03> daang 1392 LI 07 “cdb o

SYoleo 3l o3lisl b lo B 05 )] (slagsbyy 53 Canl (5 3beSTy by JalS (gloy) st eyl oMo i e by M0 1393139212“&_.2&:{ :‘”‘
Ao L6 ol 3 &)

5 0> sl ond olitl pleSiy Siodly (Si5985) S S g S (g e 1By it Sl s Siludde (S stk gl —
K g gt 3 b e ] 3L Bl gy JE) BT Alts Sy o b ) 5 005 0313 dnwsgi e0is (slabs, cublE R

o e o > 1 R 03 1045 031 e : linS1 SPH 2
290 @23 9 (2Ll S by ()2 g3 9 Oygo 4 coguym ol (g5lBgd ol JUinl 5 pdy ol yia p d CusS e b g 20 pe Slaishs,

odasite giluJae 3 Vb U Ghls siad Lig) oy & 5 0k ) o by & W3 e G5 b dunlie sl 015 dulio ey i
235 Sl (08 (ol 5l 8 epdy sl s (Sofsledyge s 5 gy JUS! b o GRS 55 9 gy 9 o Gl e Szt Joo
e s

Development of Two Incompressible SPH methods to simulate sediment-
laden free surface flows

Saeed Farzin?, Yousef Hassanzadeh2, Mohammad Taghi Aalami3, Rouhollah Fatehi4*

1- Department of Civil Engineering, Tabriz Univ., Tabriz, Iran

2- Department of Civil Engineering, Tabriz Univ,, Tabriz, Iran

3- Department of Civil Engineering, Tabriz Univ,, Tabriz, Iran

4- Department of Mechanical Engineering, Persian Gulf Univ., Bushehr, Iran
*Bushehr, 7516913817, fatehi@pgu.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Two incompressible SPH numerical solvers, including a modified explicit method and a new
Received 29 October 2013 implicit method have been developed to simulate the sediment-laden free surface flow problems.

Accepted 19 November 2013

Available Online 04 Octoper 2014 Using consistent discretization schemes, the proposed explicit method improves somewhat the

accuracy of the usual explicit ISPH methods. The implicit method additionally guarantees the

incompressibility condition completely. In the presented methods, the liquid phase is modeled

Keywords:

|ng’(‘)Nmpressib|e SPH Flow using Navier-Stokes equations and to predict the non-Newtonian behavior of the sediment phase,
Explicit and Implicit Methods the Bingham plastic rheological model is used. The accuracy and capabilities of the developed
Sediment Transport incompressible SPH methods is first validated in comparison with available experimental and

Bingham Plastic Model

Dam Break numerical results of a single-phase water-sediment mixture flow generated by unsteady dam

break problem. Then, they are applied to simulate an eroding dam break problem with a two-
phase flow sediment transport. Comparison of the obtained results with the results in the
literature shows that the developed methods particularly the implicit one, are very powerful tools
for simulation of the problems including sediment transport induced by violent free surface flow,
with interactions between flow and sediment and morphological changes in bed.
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2- Weakly Compressible SPH
3- Projection Method

4- Incompressible SPH

5- Convergence

6- Implicit Incompressible SPH
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