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Tablel || M 7 | of steady flow
M < |
Ax/m
t=1s r=2s t=5s z=10s 7=60s z=100s 7=300s
100 1.062324 1.127969 1.342678 1.744 569 5.732472 8.085069 14.594 360
200 1.060885 1.124990 1.334880 1.729626 5.721293 8.091928 14.646 740
400 1.058406 1.119813 1.320705 1.699772 5.659254 8.058021 14.714730
2 Mz |
Table2 || M 7 || of unsteady flow
M < |
Ax/m
t=5s t=10s =20s 7=30s =60s z=100s 7=300s
100 1.151046 1.320143 1.702718 2.125735 6.779 605 12.268990 55.421450
200 1.126613 1.332072 1.717389 2.149400 3.618790 9.339810 56.775 260
400 53.138790 11.321850 1.546 605 1.998710 2.799674 4.212338 27.885780
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3 Cy
Table 3 C, of steady flow

Co/s™!
Ax/m
t=1s r=2s =5s =10s =60s =100s 7=300s
100 0.062323 689 0.063984275 0.068 535663 0.074 456 856 0.078 874536 0.070850 685 0.045314528
200 0.060884 833 0.062495232 0.066976 026 0.072962 560 0.078 688227 0.070919275 0.045489 140
400 0.058405757 0.059 906 662 0.064 141013 0.069977 202 0.077 654235 0.070580207 0.045715760
4 Cy
Table 4 C, of unsteady flow
Co/s™!
Ax/m
t=1s T=2s 7=35s =10s 7=60s 7=100s 7=300s
100 0.030209279 0.032014 300 0.035135902 0.037524495 0.096326753 0.112689900 0.181404 800
200 0.025322556 0.033207 189 0.035869445 0.038313333 0.043 646 500 0.083398 104 0.185917 600
400 10.427760 000 1.032 185000 0.027 330261 0.026934 644 0.029994 5638 0.032123379 0.089619271
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Stability analysis of four-point linear implicit scheme of
Saint-Venant equations

HU Qing-yun'! WANG Chuan-hai’
1. College of Sciences Hohai University ~Nanjing 210098  China
2. College of Hydrology and Water Resources Hohat University ~Nanjing 210098  China

Abstract Saint-Venant equations are a kind of fluid dynamics equations which is widely used in engineering practice .
Four-point linear implicit scheme is a common difference scheme for solving Saint-Venant equations at present. According
to the definition of nonlinear stability increase factor M 7 is proposed to discriminate the stability of nonlinear
difference schemes. A feasible method for calculating increase factor M 7 of four-point linear implicit scheme of Saint-
Venant equations is provided. Some approximate data of increase factor M 7 are obtained through a case study. The
results of stability studies will help make a better choice of time step t and grid step Ax  which is of significance in

improving the stability of calculation scheme.

Key words Saint-Venant equations four-point linear implicit scheme nonlinear stability increase factor M ©





