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Near-bed sediment flux treatment methods and their applicability
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Abstract In order to obtain a precise understanding of the physical meanings and applicability of various methods for
treatment of the bottom boundary conditions of the suspended sediment motion equation that is the near-bed sediment
flux as well as to prevent the occurrence of the deviation between theoretical analysis and numerical calculation the
near-bed sediment flux equations are summarized and their applicability and rationality are analyzed in this paper. The
results show that multiple approaches can be adopted to treat the near-bed sediment flux using the sediment carrying
capacity shear stress and reference concentration. These approaches involve either replacing the critical shear stress
with corresponding critical speed or adding some correction factors whereas their physical nature remains unchanged

which is to deal with specific problems through correction simplification. The sediment carrying capacity and shear stress

are commonly used to describe the near-bed sediment flux and the two methods describe the physical process differently.

Key words sediment suspended sediment transport near-bed sediment flux sediment carrying capacity shear stress

2011-04-29
201205005 201005006 20100481459
1979 — . E-mail fluo@hhu. edu. cn



3 333
2
1
1
J ds ds
Fszﬂz(ws+ezz)]dz_—wbsb—(eza)b 1
i)
F— H—— b—— w—
s g, z
23
F,=aw s" - 2
a s”
s 5"
47
Th
Baws(rd - 1) L < T4
0
Fs:g) Tqg < Tp < Te 3
Oy
DM(T_e - l) Ty = T,
a M— Ty Tq Te
Th > Te L < T4 Ta
Th<Te
2
2.1
6
2 3 2 3
2 8 Dirichlet Neumann
2
2 3 K



334

2.2

11-15

2 10 1623

\



3 335

u% ulz, 1 up < Uyq 1 Uy = Ue
Fsz—Aawsl—j +BM72—1 A = B = 20
Ug o 0 up, > uy 0 up < u,
o fa a Sh
3
3 ~ 8 6
4 3 3
VF, FS:—(ws+eZ@) ws| F,
dz z=z b
d d
F, ea—i Ty > T, 4 Fsz( eza—‘:_) ml:-E E =
h Jds
M(“-1)>o Fo=-e5| =-E<0
z-ﬁ Z Z=Zb
4 L < Tq
D= - wsP P:(I—L}’) Dzws(ﬂ'—l)<0 D=aws>
Td Td
0. 4
7 F.= ( ; 973) = aws ; 7 6
s = = ws+€zaz . = aws 4 ws Sp=as,
7 6
J T T
8 FS:(—ezi—ws) Zth:awsb—wsb. T < Te a:i Fszwsb(ri—l)
=D<0 > Te Fo=awsy—wsp,= a-1 ws,=FE. a<l1 F.= a-1 ws=E<0 a=1 F,=0
8
3 6
2 9 ~ 14 F.=ayws” - aywsy a; a
2
9 ~ 14
2.
15 Sh
Sh
16 U
Fo=s =5, = =)
=z +a .
ds _
ngeaz . 0
17
2 a=1 . 18 — awsy,
19 20 3
Th Tq Te



336 40

10

11

12

13

14

J. E 2008 38 11 1995-2000. LI Rui-jie
LUO Feng ZHU Wen-jin. The suspended sediment transport equation and its near-bed sediment flux J . Science in China Series E
Technological Sciences 2008 38 11 1995-2000. in Chinese
J. 1997 28 1 1-10. HAN Qi-wei HE
Ming-min. 2D nonequilibrium transportation equation of nonuniform suspended load and its boundary condition J . Journal of Hydraulic
Engineering 1997 28 1 1-10. in Chinese
J. A 1995 25 9 995-1001. DOU Guo-ren
DONG Feng-wu DOU Xi-ping et al.Mathematical modeling of sediment transport in estuaries and coastal regions J .Science in China
Series A Mathemation 1995 25 9 995-1001. in Chinese
PARTHENIADES E. Erosion and deposition of cohesive soils J . Journal of the Hydraulic Division ASCE 1965 91 2 105-138.
ARIATHURAI R KRONE R B. Finite element model for cohesive sediment transport J . Journal of the Hydraulics Division ASCE
1976 102 3 323-338.
J. 2008 36 1 129-133. LUO
Feng LI Rui-jie ZHU Wen-jin. Suspended sediment transport model for strong tidal reach in Yinzhouhu waters J . Journal of Hohai
University Natural Sciences 2008 36 1 129-133. in Chinese
I 2010 38 5  489-
494. ZHOU Jie ZHOU Feng JIANG Xing-nan et al.3D numerical simulation of wind-driven flows and cohesive sediment transport in
Taihu Lake J . Journal of Hohai University Natural Sciences 2010 38 5 489-494. in Chinese
J. 2007 38 7 1-7. ZHANG Xiu-zhong WANG Guang-
qian. Recent development in 3-D mathematical modeling of shallow water flow and sediment transportation J . Journal of Hydraulic
Engineering 2007 38 7 1-7. in Chinese
J. 1998 18 1 13-19. CHEN Guo-xiang CHEN Jie-ren.
Review of development of 3D sediment mathematical model J . Advances in Science and Technology of Water Resources 1998 18 1
13-19. in Chinese
J. 2006 24 1 139-154. LI Meng-guo. A review on mathematical models
of sediment in coastal and estuarine waters J .The Ocean Engineering 2006 24 1 139-154. in Chinese
J . 2000 31 6 682-688. JIANG Wen-sheng SUN Wen-xin.
3D suspended particulate matter transportation model in the Bohai Sea J .Oceanologia Et Limnologia Sinica 2000 31 6  682-688. in
Chinese
BLUMBERG A F. A primer for ECOMSED user manual version 1.3 R .New Jersey HydroQual Inc Mahwah 2002 33-48.
J. 2003 4 46-51. LI Rui-jie YAN Yi-xin SONG Zhi-
yao. Calculation of suspended sediment transport in Taiping waterway J .Journal of Sediment Research 2003 4 46-51. in Chinese
J. 1997 28 12 30-37. ZHOU Fa-yi CHEN Bi-hong.
3D simulation of the flow and sediment transport near a water intake J . Journal of Hydraulic Engineering 1997 28 12 30-37. in



3 337
Chinese

15 J. 1994 4 68-75. LI Fang-jun SHEN Shi-yin. A three-
dimensional numerical model of dredged sediment transport J .Journal of Sediment Research 1994 4  68-75. in Chinese

16 KHOSROWNEJAD A NEISHABORI S A A. Numerical simulation of sediment release from reservoirs J . International Journal of
Sediment Research 2006 21 1 74-88.

17 ZHENG Lian-yuan CHEN Chang-sheng ALBER M et al. A modeling study of the Satilla River estuary Georgia I suspended sediment

J . Estuaries 2003 26 3 670-679.

18 J. 2002 1 66-70. ZHAO Ming-deng LI Yi-tian. Study
on two-dimensional sediment mathematical models and problems in application J . Journal of Sediment Research 2002 1 66-70. in
Chinese

19 J. 2005 36 5 538-543. BAI Yu-chuan
XU Dong WANG Yu-qi et al.2-D numerical simulation for water flow and sediment transport of dam-break wave J . Journal of
Hydraulic Engineering 2005 36 5 538-543. in Chinese

20 J . 1980 12 37-52. ZHANG Qi-shun. Diffusion process of
sediment in open channel and its application J .Journal of Sediment Research 1980 12 37-52. in Chinese

21 J . 1999 15 1 30-47. XIN Wen-jie. Numerical model of
2D estuarial suspended sediment motion under the interaction of tidal flow and waves J .The Ocean Engineering 1999 15 1 30-47.

in Chinese

22 DHI. User guide and reference manual of Mike21 sediment processes mud transport module release2.6 R . Copenhagen DHI 1996
30-39.

23 J. 2011 31 1 8-10. XIN Xiao-kang YE Min

WANG Feng. Prediction model for impact of river dredging projects on suspended substance J .Advances in Science and Technology of

Water Resource 2011 31 1 8-10. in Chinese



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 


