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Fig.1 Layout of the test model
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Fig. 2 Change of specific energy along the spillway and the influence of various factors on it
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Fig. 3 The law of dimensionless relative specific energy

and the influence of various factors on it
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Tab.1 Determination coefficient and slope of linear relationship between dimensionless relative
specific energy and dimensionless position under different i, /d and @ combinations
5% e he/d
/() 1.8 2.3 3.0 3.7 4.7 6.1 7.3 9.4 12.1
HRERB 18.4 0.996 8 0.996 5 0.998 0 0.997 8 0.997 1 0.996 9 0.996 7 0.997 7 0.997 9
29.1 0.998 1 0.997 8 0.998 2 0.999 1 0.997 9 0.997 4 0.996 8 0.998 3 0.998 2
38.7 0.997 9 0.997 7 0.996 7 0.998 0 0.998 2 0.995 8 0.998 1 0.999 0 0.998 4
51.3 0.995 1 0.997 8 0.998 3 0.994 5 0.997 5 0.999 4 0.996 7 0.999 2 0.999 0
59.0 0.989 6 0.998 1 0.998 9 0.988 6 0.997 8 0.999 2 0.990 5 0.996 4 0.998 3
FHE b 18. 4 0.2211 0.211 2 0.200 3 0.221 3 0.2057 0.194 1 0.210 2 0.197 2 0.186 9
29.1 0.352 9 0.346 8 0.326 1 0.344 7 0.325 2 0.314 8 0.316 7 0.313 8 0.307 4
38.7 0.467 8 0.448 3 0.427 9 0.445 1 0.425 4 0.411 2 0.441 2 0.425 5 0.402 7
51.3 0.622 1 0.593 9 0.554 6 0.617 2 0.577 8 0.501 1 0.620 3 0.589 3 0.541 1
59. 0 0.810 8 0.733 6 0.658 2 0. 804 8 0.667 3 0.600 7 0.774 9 0.722 1 0.672 3
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Fig. 4 Deviation of slope calculation value
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Tab.2 Example calculation results
wpl Fpl 2
wRE WIRDOKEE XERLAOEH AR AW WK XS AR WIEOKIR PO SRR AR BRI AR
KBE/m S/ m MRKEE/m WP AE/m HeAE/m I/ m 2/% KE/m SSME/m WK/ mo WIRCRE/m o WRE/m R/ m /%
0 3.291 3.29 12.78 0.00 3.291 0.00 0 2.740 2.74 6.26 0. 00 2.740 0.00
19.2 2.715 2.24 16.36 7.52 2.792 2.84 3.4 2.522 2.17 7.05 1.05 2.435 3.44
38.4 2.462 1.84 19.06 15.07 2.545 3.37 17.0 1.956 1.45 9.98 5.34 1.879 3.96
57.6 2.286 1.61 21.08 22.62 2.399 4.94 39.6 1.609 1.08 13.86 12.48 1.535 4,62
76.8 2.416 1.47 22.00 30.18 2,341 3.10 61.1 1.461 0.92 16.15 19.27 1.407 3.73
96.0 2.462 1.37 22.17 37.73 2.331 5.32 83.8 1.436 0.83 17.04 26. 44 1.365 4.96
115.2 2.545 1.30 21.36 45.28 2.381 6. 44 103.0 1.468 0.78 16.63 32.50 1.384 5.75
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Calculation of Water Surface Profile of Stepped Chute Based on

Dimensionless Relative Specific Energy Law
ZHANG Bao-jun,ZHAO Guo-wei, LIU Le, YOU Guo-dong,ZHANG Hui-ping

(Binzhou Yellow River Irrigation Service Center, Binzhou 256600, China)

Abstract: Aiming at the complicated law of specific energy along stepped chute and the low accuracy and limited ap-
plication scope of current calculation method of water surface profile, a reliable method of calculating water surface profile
was proposed. Based on hydraulic model test, this paper introduced the relative specific energy and made dimensional a-
nalysis. Then the dimensionless relative specific energy was systematically studied qualitatively and quantitatively. The
results show that the dimensionless relative specific energy is related to the relative critical water depth, spillway slope
and dimensionless position. The dimensionless relative specific energy has a good linear correlation along the stepped
spillway. Based on the quantitative research results, the empirical formula of dimensionless relative specific energy calcu-
lation was given. and a new method of water surface profile calculation was obtained. The analysis of numerical example
shows that the calculation method of water surface profile has high accuracy and wide application range, which can pro-
vide theoretical reference and technical support for the design of stepped chute.

Key words: stepped chute; dimensionless relative specific energy; law; water surface profile calculation





