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Application of varying step four order Runge-Kutta method in calculation of

hydrologic and hydraulic engineering
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(Institute of Hydraulic Research of Huaihe River Committee of Anhui Province & Ministry of Water Resources, Hefei 230088 , China)

Abstract: A novel method of fourth order Runge — Kutta with variable step is applie in calculating the

flood routing and water line in reservoir. In comparison with the traditional trial method through solving

hydraulic differential equations, The method can effectively avoid missing the peak. Taking a reinforce-

ment project of a small reservoir in Anhui as an example ,the paper calculated flood routing and water line

of the spillway by using tradition method and varying step four order Runge — Kutta method and got the

flood hydrograph, water level change curve and surface line of spillway. The result showed that the pro-

posed method is easy to program design and meet the precision requirement of engineering, and can be

used in the calculation of hydrological differential equation.
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KA/ m 51 52 53 54 55 55 56 57 57 58 58 59 59 60 60 61 6l
BEAS/ T m® 14 34 54 81 96 117 164 189 219 251 285 324 368 417 465 515 570

F2 KE30 E—BHKTEL

A [8]/h 0 1 2 3 4 5 6 7 8 9 10 11 12 13
AR/

(s 0 0.918 1.890 2.268 2.700 3.078 3.240 4.158 5.184 5.562 13.500 47.816 21.222 5.292
m °S

A [8]/h 14 15 16 17 18 19 20 21 22 23 24 25 26 27
AR/

3.402 3.726 3.402 2.916 2.700 2.430 2.106 1.998 1.998 1.944 1.944 1.188 0.324 0.054
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(m’-s7) (m"-s") (m>-s7) (m -s7)
0.000 0.000 0.000 54.030 0 0.000 0.000 54.030
2.000 1.890 0.019 54.051 1 0.918 0.023 54.035
4. 000 2.700 0.136 54.107 2 1.890 0.094 54.052
6.000 3.240 0.364 54.178 3 2.268 0. 195 54.075
8.000 5.184 0.747 54.269 4 2.700 0.312 54.101
9.000 5.562 1.017 54.324 5 3.078 0.444 54.132
10. 000 13.500 1.388 54.392 6 3.240 0.583 54.163
10.250 22.079 1. 666 54.439 7 4.158 0.742 54.200
10. 500 30. 658 2.125 54.511 8 5.184 0.943 54.246
10. 750 39.237 2.744 54. 600 9 5.562 1.169 54.298
10. 875 43.527 3.101 54. 648 10 13.500 1.597 54.395
11.000 47.816 3.477 54.698 11 47.816 3.399 54. 667
11.125 44.4918 3.854 54.745 12 21.222 5.480 54.924
11.250 41.1675 4.214 54.789 13 5.292 6.000 54.989
11.375 37.843 4.549 54.829 14 3.402 5.890 54.975
11.500 34.519 4.851 54.863 15 3.726 5.734 54.956
11.625 31.195 5.115 54.893 16 3.402 5.589 54.938
11.750 27.871 5.340 54.919 17 2.916 5.427 54.918
11.875 24.546 5.523 54.939 18 2.700 5.251 54.896
12. 000 21.222 5.667 54.955 19 2.430 5.072 54.874
12.125 19.231 5.777 54.966 20 2.106 4.884 54.851
12.250 17.240 5.861 54.975 21 1.998 4.695 54. 827
12.375 15.248 5.943 54.984 22 1.998 4.515 54. 805
14. 000 3.402 5.859 54.975 23 1.944 4.344 54.784
15.500 3.564 5.649 54.953 24 1.944 4.184 54.764
17.000 2.916 5.420 54.927 25 1.188 4.009 54.742
18.500 2.565 5.159 54.898 26 0.324 3.791 54.715
20. 000 2.106 4.883 54.867 27 0.054 3.550 54. 685
21.500 1.998 4.598 54.834
23.000 1.944 4.335 54.803
24.500 1.566 4.091 54.774
26. 000 0.324 3.770 54.735
27.500 0.027 3.393 54.687




164

% S IS W S S

2015 4¢

FASCRE PSR HEK R4k koK
PRk ROZMZRE R ILIE 3, I 3 AU, A
J2E A R AR MR R, 2l I, AL ) 28 37 A K
PRI R o %K 30 4F— B R KA 54. 984

IR AT, SR ILER 4 il X HeaT DL Y, A
FEFF S GERE T T LOKS B B 22 K B0 A0, i 2 TR
B

60 r B AR ——FNilliE —A—KAr 55.2
m, %F B B R M S, 943 m/s, XF N E RN ~ 50
116.37 J7 m®, B A L5 12.375 BHES Lok
3.2 BEOKERBEAELZITE < 30
(DEESH. B KPR, KEsom, = 2f
EFAIR h =1.568 m,JETE b =5 m, i m =0, ks v p oo
n =0.015 W iE Q =30 m’/s, Il i =0.25, 0 5 10 155191 20 2 30
(=] > = v p B/ h
(2) BF AR, AT LS E B3 AR EERE
F4 KELTEERMILE m
T ik A
WEES KW EEES kI R K B KE BB KK B KR
0.000 1.568 0.024 1.488 1.337 1.109 16.285 0.603 38.685 0.465 0.000 1.580
0.000 1.531 0.036 1.472 1.716 1.064 17.685 0.587 40.085 0.461 8.000 0.748
0.000 1.535 0.048 1.459 2.095 1.026 19.085 0.574 41.485 0.457 16. 000 0. 607
0.001 1.540 0.061 1.447 2.474 0.993 20.485 0.561 42.885 0.453 24.000 0.535
0.001 1.538 0.073 1.437 2.853 0.964 21.885 0.550 44.285 0.449 32.000 0.491
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