9 3 207~212 Vol. 19, No. 3 pp207 ~ 212
001 6 JOURNAL OF MOUNTAIN SCIENCE Jun., 2001

: 1008—2786(200D 03— 0207— 06

R
( . ’ , 610041
: P343 1; P332 4 A
b
b ’ o
) ( y » Helmut, Bridge,
5o
s ’ Demeren)” " .
b b b
1
b
’
b
b b
° . 3D
b
b b
’ n m
’ ’ ’ m Um,
b b
’
b
3D (Yu Liren,
1.2 .
)[
’ m=1, 2, -
’ M, H,
’
b b
b b
: 2000—08—30; :2001— 03— 19,
: (49831010

(1956—), ( )s s s . 1982 , 1988

s



208

19

o n

U= N, Ro (D
Jos Nos Ro
m U. (Depth—
averaged Velocity Formula DVF, b
o EJO—ZB
U,= N, R 2)
E]ﬂ ’
11— 1 m Rm
_7;Rlﬂ
Rn=Rn ( 3, ) 3)
Ro=An Xn ,
m Am Xm .
U,
,  Prandtl s s
U=U,[1—17. 85&+667[g><
<1—;—>h+amsm () h)
s Z
Prandtl
. 5 mo
Uz*Umax(h ) (5
UHIHX (
). R<10 .mo 1lb~11.
Um,
Us=Un (I+mo) (5™ 6)

Vo

, V U.
r s
, VoaV F_ Ve . 1%
ar s] < - & g
D
r , 0
v, T,
’g’ p ?Jr
0 LAV, =0
(89
v,—86 7 2 [(1+5 75 &) —0, 88 7+
Im C2
o _g_ 0 &7 _g__
(0. 0344—12. SCz) 17 +4. 72C2 0. 88]
( ) (®
I "
V,= U, W{IO 067 BF] X
[(zn— vf)—%] ) (9)
Bn=22~25 i s ¥
b C b lJm
U?l (
) UII]H)\ R)?l rm
’ l Ui
B
o Ri g Im
Ui_ Umax {RW] 7 (10)
Rm’ rm’ Um
L p L (1D
2
% ac[QZ] + g4 aCJrgA Q'—Q—‘ (12)
0 , A , Z , K




209

Z_n9 O H (13)
& ARY Agx
2
A
Zn\ I_Zn+é%§(AnAn1)+ﬁQ
a4
( ) ,
S §<§
. 3 S
S
’ 7S S*
S—x—
3| r
—K{gffw] (15)
K’p s Wo
— 0
=172 P_p -od 16)
Sy '

35
Sy
=wo| | I T——F— —1. .
Wi w[[ 5 25 dso} 1 125S)] an

g

b

0.0022+S)OU° . p
25 o,

062
o—p h‘(%)] (18)
k=,

O , K ,

9,

k=0.4—1.68X (0.365—S5,)X S, (19
5
Scp s
’ n’
§= oS exp[o 0931 Marets [T }
20)
:ﬁ) 1" exp (0. 09311%30% J1M—1Ddn
QD
K,
ST, , . 5S>
s, .
b L b
Sos S,
s, .
S=8 —(S,—S8 Dexp(—anL lg)+
S, =8 YU—exp(—auL lgHhL (22
Wy g , a=0. 25C )
~1.0C ) . S .S,
s, SM
J;—Ws—s*) (23)
a ’ Ys . qx>0
, <0
6
Ue. "
[ h} vl 17.6 2 Lit6. 05 10+ h} as
Uc_ z d072
—7
10

@2



210

19

da> 1lmm U.
( ) 0 d<0.01mrn . (
) . 0.0 &< 1.0mm ,
[19
Y —L m—z SM*Dn (25)
°70.618(0,— 0) h "
Dm9D9O 90%
. M
D -1
M=0.75—0. 65{2+—ﬂ (26)
Do
Deo~Dio 60% 10%

0o—p h 1l
U.=0.786 JSTg(25M°Dn1+D,,)D_90 QD

u,<<u. ; U,> U,
. D, .
Wy ’ ’
ws—g{&s] : (28)
Ki| H
Des 65% ;
K. D, . D, mm ,
Ki=3.5D:—3.0 (29)
D, . ,
W, h
Do Ds.
Duwin> Do, s
Duw<D,s
D Dy D . D<D,

Dmin< Do< Dsa Do ~Dmln
Dmax> Do> Ds’ DS ~Dmin

b

o . [ &6—C U P AOSJ
U,=3.3X10 k|: 0 u U(:)[UJ F [DJ

30
qkghk.m)
vl p,) "
g= PK.(Po—POL"U| 1] | 5 3D
U., D, , P,, P,
JK,=(1.13~1.5DX10 *.
U
, 2
Q65 3
Zn=0 oozk°Dm[DT“‘] [fjf”’] (32)
Az Z s
D (k) Pa (k),
P, (k), 2P, (k)=1, 2P, (k)= 1.
y Pa (k) ,
AU
ACO=al[ U— U, (k)] lU. (k> (33)
B (k)
BUO=wU)N (§—8 )] (34)
Y, . .
k

oy AU P GO+ P GO "B ()
P =1T5p, 0 B Go— S Py () Al

(35



3 211
. . . Zn'=Z,+02'+A07,° (36)
5. ,
- ’ 6. =114z
1. 0 @), Z, — ., @
( D, G)~ Z4 i) , (1=
). P, (k)— P, (k), ) .
J (). N, (n), 7. ) )
S, () qs () . ’
2. (2, 3,6,9, 14) °
Zo(n)s Jo (n), Un (1), o
Un Cny m), ’
U, (ny m), Vin, m). ' ’ 3D
3. (18, 25, 27) s, '
U. D,, Dy, ’
" ’ 1~4
AZ,! AZ,2, ’
1006
530
520
sl 1 T
3 gawo| Pl Eiiiiie
m ¥ 400 SRR
W T
470
460

0100 200 300 400 500 600 700 300 900 1000
& (m)

1

Fig. 1  River flow surface velocity

Fig. 3 River flow velocity in a cross— section
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A Quasi-3D Model for Simulation of Sediment Transport and
Fluvial Processes in the Rivers of Mountainous Area

CHENG Gen-wei
( Institute of Mountain Hazards & Environment, CAS, Chengdu, 610041 China)

Abstract: The flow features and velocity distribution of meandering rivers are analyzed on the basis of channel hydraulics
and river dynamics. Several formulas for velocity field computation at river cross-section and any position in river are
poposed. Based on the recent research results on river sediment, the author explores the transport capacity and
deposition condition of suspended load in mountainous rivers. The control factors for the incipient motion of bed material
and the transport equation for bed load have been analyzed. A recurrence fomula used to determine the size distribution
of bed material in case of scouring or deposition had been derived. Combining the computation of velocity field and
sediment transportation with the adjusting technique of river geometry, a quasi-3D dynamic model for fluvial processes
have been proposed. The model needs only data for river geometric, inflow processes and sediment parameters and can
simulate the flow velocity fields for both water surface and cross-section for rivers with different geometric conditions
including the flow features of meandering river. This model can be seen as a summary and comprehensive application of
the related theoty and experiment results on fluvial processes. It will be a powerful tool for the study of river-bed change

in case of hyperconcentration of sediment in mountainous region.
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