30 6 Vol.30 No.6
2002 11 JOURNAL OF HOHAI UNIVERSITY NATURAL SCIENCES Nov. 2002
Saint- Venant
1 2 3
1. 210098 2. 210098
3. 210098
Saint-Venant Preissmann
Newton-Raphson
Saint-Venant
TV131.4 A 1000-1980 2002 06-0104-04
Saint-Venant
1~4
Saint-Venant
Saint-Venant . Newton-Raphson
Saint-Venant Preissmann
5
1 Saint-Venant
1.1 Saint-Venant
Saint-Venant
a8, A+ A, 20
dt *t x q=0 1
J S0 . 9 (po? dh
¢ a(A)+gA(£+Sf+Se+Si)+L+WfB:O 2
0— h— A— Ay— Seo Sp—
h x — g—
— — 5— s—
S— B— W
W,
W= CVu !l Vi | 3
C,— Ix10%<C, <3x10% VvV, — Vie=Vx Vycosw V=0Q/A YV,
w x
L a L = qu, v, x
b L=-q¢qQ/A ¢ L =-0.5¢Q/A.
2002-01-14
5997904

1966 —



30 6 Saint-Venant 105

1.2
Preissmann . ¢
e+ i G + Pl
o =10 5 + 1-0 3 4
29 _ Ut i - g - ol 5
dr ~ 2A1,
n+1 n+1 n
iﬂé — 6¢7I — ¢Z+ + 1= 0 ¢j+1 - Sb] 6
dx Ax; Aw;
1 2 Preissmann
n+l n+1 n n
0J—MM_Q 0" + 1-0 7@1; U1y q +
J J
Sit A Ao JH 4 Sl A+ A =S, A+ A =S, A+ AL
Wi ] =0 7
Sm,Qj n + SmH]Qj+1 el Sm/QJ " - Sml.HQj+l "
2At, *
‘QQZ/A n+l _ ‘QQZ/A n+1 o hl%-f—l _ hr;+l o o o o
(9[ /+lA / + gAn+l( I+ A / + 574—1 + Srz+1 + Sni+l)+ L;Hl + WfB jn+1
Xj J ’
2 2 ] n n
JA M, - JA T RL, - R _
1-0 [ A Hle A Ly gA"(‘”Lx Ly SE4 SE+ S?) + L+ WB J-"] =0 8
J J
A+ An o Q101 Q1Q1 5 Q+Qu A 5 A B+Bi
R B £ | YA S _ 1 _ X i+ _ 4 _ 4 Iy B £ | _
A= 2 Sf_ /12A2R4/3 - K2 Q_ 2 R_B R_P - 2 K =
K + K, P - P+ P, P
2 - 2 J
6 6 =0.5 0=06°; ;=12
N -1 N . n n=0 n>0
7 8 R j=12  N-1 2N 2N -2
2N n+1
N 2N
2
7 8 2N Newton-Raphson
Newton-Raphson 7.
FC. hn+1 Q;l+1 hn+1 ;1:11 —
7
A'x n n n n
ane Sl A A, e S A A I S A A - Sh A A L+
0 Q-0+ 1-0 QLi-0Q -Ax 04+ 1-0¢ =0 9
FMJ hn+l Qn+1 h;l:—ll Q;zill —

Ax;
=" n+l n+l n n
ZAI Sm/.Qj + Sm/.+] Qj+1 - Sijj - Sm.+] Oj+l +

0 PO*/A IH - POVA T 4 1-0 BOVAL - BOVAT +

0gA™"  RiI - RS 4 Ay Sp 4 S STy

1-6 gA" hity = hi +Ax; Sf+ St + Si; +

Axf L'+ WB ™ 4 A 1-0 L+ WB[ =0 10



Saint-Venant

106 2002 11
Newton-Raphson k
Afx=0b" 11
Newton .1 2N Ak 2N 4
b’ 2N Gauss
3
Saint-Venant
5
qr = aqu + 1 -a qf; 12
qhi— Qi qn
a O<ac<l k—— i k | ¢% — gh | <
E().
4
1999 7 28 ~8 31
4.1
1999 7 28 ~8 31
1999 7 28 ~8 31
17
4.2
4.3
a.
b.
0.018 ~0.028 0.025.
4.4
1. 1
5



30 6 Saint-Venant 107

1

Fig.1 Comparison of computed water level and flow with observed data
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Application of extended Saint-Venant equations to
hydraulic simulation of river networks
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Abstract A preissmann weighted implicit four-point format is developed for the extended Saint-Venant equations. The
rapidly convergent Newton-Raphson iteration method is employed to solve the nonlinear equations obtained by
discretization of the Saint-Venant equations. The solution is successfully applied to the simulation of the large-scale river
network with hundreds of rivers in Shanghai. The simulated results under precipitation and different operating conditions

of water gates show that the present method is effective.
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