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Analysis on the riverbed resistance characteristic of tidal river//ZHU Wen-jin' LI Rui-jie> GAN Yue-liang® DONG De-
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Abstract In order to understand the riverbed resistance characteristic of tidal rivers more clearly on the basis of measured data
combined with the assumption that the velocity distribution is logarithmic the Chezy formula and the Manning formula  the formula
for calculating the roughness of the Yangtze River tidal river  are provided. The formula has also been added to the two-
dimensional finite element formula of the hydrodynamic mathematical model HSCTM. The numerical results including the water
level velocity and flow field show that the formula for calculating the roughness is reasonable. The relationship between shear
velocity and roughness height is discussed theoretically with the Nikuradse experiment combined with the resistance formula. The
indirectly linear relationship between shear velocity and roughness height is proven with the measured tidal river data from the
Yangtze River.

Key words tidal river bed resistance logarithmic velocity HSCTM = shear velocity roughness height

ux =+ 19/p

Limerinos ! U x 20 N Uy
2
3
HSCTM
2 Dronker * s 2
Pingree usx 2

n Limerinos

1981 — E-mail zwj415 @sina. com

2009 29 6  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 25



69
kHl/ﬁ
n 1
H
@[ ln( 2 ) - 1]
k 20 H
1 n 20
20 1 2
1, [z
uyp = kln(zo)u* 2
1, (=
up = kln(zo)u* 3
) 3 . uilnz, — uylnz;
Uy — uy
llllllZ2— ILZIYIZI
zo = € u-u = e 4
4 20
20 4 1
1/6
n = kHH 5
«/Tg[ ln( E) - 1]
5
n
2007 4 7
6
0.2 0.4 0.6 0.8
23
1 5
1 1
HSCTM
2 3
0.045
0.040
- 0.035
:g 0.030
0.025
0.020
0.015 : - : - ‘ ‘
0 5 10 15 20 25 30 35
KK /m
1
26 - 2009 29 6

wy/ mm s”! 2o/ mm uz,\:g’l/mm
1 19.17 0.28 0.04
2 24.85 1.48 0.06
3 21.04 0.16 0.05
4 22.53 0.35 0.05
5 29.60 1.41 0.09
6 32.36 0.95 0.11
7 42.08 3.36 0.18
8 34.69 1.07 0.12
9 27.20 1.15 0.08
10 22.15 0.48 0.05
11 16.01 0.26 0.03
12 17.48 0.48 0.03
13 19.24 0.27 0.04
14 25.21 0.54 0.06
15 28.33 0.27 0.08
16 33.51 1.24 0.11
17 37.79 1.60 0.15
18 41.08 1.83 0.17
19 14.90 0.00 0.02
20 20.91 0.15 0.04
21 19.32 0.14 0.04
22 15.82 0.00 0.03
23 23.69 0.72 0.06
o SEE — EM

024 6 810121
t/h

4 16 18 2

022 24

(a) B 5K 30 RIS

4:1 1 1 1 ! ! ! 1 ! ! | J
02 4 6 8101214 1618 2022 24
t/h
(b) B 4N I
2
4

1

20

20 =
b 10

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kkb . hhu. edu. cn



12 o EUE — PIHME
1.0

0.8 .

0.6

0.4 -

0.2

0 . . . ‘
600 1000 1400 1800 2200
x/m

(a) H TP

v/(m-s")

1.0
0.8 s
0.6

04]

02

v/(ms')
*

%OO 1000 1400 1800 2200
x/m
(b) M TR S CAEDD
0.8
0.6 st ot e
0.4

0.2

250 300 350 400 450 500 550 600

x/m

(c) g YA

vi(ms")

4
U2
H, , =2.433 x 10~ ;A 6
Uy=0.710"%

U x ZO =
ay LLZX /g ay !
/g z

H/ZO
12 Re > 10°
A Re
A
u J A A J
J=mA m
10-17 A H/ZO
16 7
2009 29 6

ux/g 2
0.25
20
A =0 ll(—) 7
H
J=mA 7 u. =v ghj
3 .2 2
0= 6830 L 2 gt 8
m 14
.]3
a = 6830
m
20 uk/g 5
8
40¢
350 11888« .
301 Ri0.7344
E .
£ 25t
F20r "
1.5’ . . > .
1.0F ° .
05| e,
0 0.05 0.1 0.15 0.2
.8 /mm
5 ui/g 2
a.
b.
u x 20
2
29 us/g

LIMERINOS J T. Determination of the manning coefficient for

measured bed roughness in natural channels M
Washington D.C. Dept.of Water Resources 1970 46-47.
J .

A 2001 16 1 56-61.

J. A 1993 8 3 348-354.
DRONKERS J J. Tidal computations in rivers and coastal
waters M . Amsterdam North-Holland Publishing Company
1964 423-426.

PINGREE R D GRIFFITHS D X. Sand transport path around
the British Isles resulting from M, and M, tidal interaction

J .J Mar Biol Ass 1979 59 497-513.

1991 12 2 133-140.

J. 2006 15 1 25-31.

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 27



8 SOULSBY R L. DYER K R. The form of the near-bed velocity
profile in a tidally accelerating flow J .J of Geophysical
Research 1981 86 9 8067-8074.

J. 2008 28 5
10 . M .
1982 143.

13-15.

11 U. S. Army Coastal Engineering Research Center. Shore
protection manual M . Washington D. C. World Scientific
Publishing Co. 1984 134-137.

12 NIKURADSE J. Laws of flow in rough pipes M . Washington
D.C. NACA Tech.Mem 1937 1292.

13

14

15

16

17

J. 2002 30 3 15-18.
J.
2000 28 5 98-100.
J.
1997 25 6 112-115.
. M . 1985
273-280.
M .
1986 188-190.
2009-04-14

12
3 4 t=0
850 2500
3 H =
0.5 2h 1
12h
4 3 fBm
H=0.75
2h 3
H=0.5
Hurst
4
fBm
Hurst
Hurst
fBm
fBm
28 - 2009 29 6

10

11

Tel 025-83786335 E-mail jz@ hhu. edu. cn

3

FISCHER HB LISTEJ] KOH R CY et al. Mixing in
M . San Diego

inland and coastal waters California

Academic Press 1979.

LAM D C L. MURTHY C R SIMPOSON R B. Effluent
transport and diffusion models for the coastal zone M . New
York Springer-Verlag 1984 17-27.

OSBORNE A R KIRWAN A D PROVENZALE A et al.
Fractal drifter trajectories in the kuroshio extension J .
Tellus 1989 41A 416-435.

SANDERSON B G BOOTH D A. The fractal dimension of
drifter trajectories and estimates of horizontal eddy-diffusivity
J .Tellus 1991 43A 334-349.

ADDISON P S QU Bo NISBET A et al. A non-Fickian
particle-tracking diffusion model based on fractional Brownian
motion J . InternationalJournal for Numerical Methods in
Fluids 1997 25 1373-1384.

ADDISON P S. Fractal and chaos an illustrated course M .
London Institute of Physics Publishing 1997.

MANDELBROT B B VAN NESS J W. Fractional brownian
motions fractal noises and applications J . SIAM Review
1968 10 4 422-437.

ADDISON P S QU Bo NDUMU A S PYRAH I C. A particle
tracking model for non-fickian subsurface diffusion ] .
Mathematical Geology 1998 30 6 695-716.

QU Bo. The use of fractional brownian motion in the modelling
of the dispersion of contaminants in fluids D . Edinburgh
Napier University 1999.

OKUBO A. Oceanic diffusion diagrams ]
Research 1971 18 789-802.

FISCHER H B. Longitudinal dispersion and turbulent mixing
in open-channel flow J .Ann Rev Fluid Mech 1973 5 59-
78.

. Deep-Sea

2009-05-05

hitp // kkb . hhu. edu. cn





