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Table 1 Gate structure and operating head

/m %
X /m? /mm? /mm
A 165 106 Tx5 10200 x 6610 15000 16Mn
B 83 80 S5x4 7350 x 5200 9500 16Mn
7
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Table 2 Model scale and physical-mechanical parameters of model materials
aj,
P/ g cm™’ E,./MPa tn En
30 S4 7.85~17.80 7050 0.24~0.28 0.03~0.05
B 20 SS5 7.85~7.80 10640 0.24~0.28 0.03~0.05
n=0 n>0
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3.1
A B 3 4.
3 A 106 m
Table 3 Time-averaged stress at some measuring points of gate A at water discharge operating head 106 m
/MPa /MPa /MPa
n /MPa
S S Sa S, Soi Soz Soi So Sy S/ Sy Sy Sor S Soi S
0.15 20.1 6.4 28.9 19.7 55.1 2.5 24.0 -55.6 -3.0 5.8 11.6 6.8 -7.4 -25.8 33.4 10.4
0.30 31.3 20.2 39.8 33.8 42.4 1.9 25.4 -57.6 -35.8 -11.8 17.6 9.7 -3.0 -8.5 19.9 5.8
0.45 29.2 17.8 31.2 25.0 32.7 -8.5 13.2 -52.2 -34.3 -12.2 0.8 -1.2 -3.4 -4.2 10.1 5.0
0.60 55.9 41.8 24.8 18.8 25.5 -7.1 11.5 -35.0 -8.5 6.7 -0.3 -1.5 53.8 0.2 6.3 4.4
0.70 28.5 6.3 23.8 19.6 20.2 -3.8 11.1 -26.4 -2.5 9.5 -0.7 -1.7 -0.8 -60.0 3.8 -1.5
0.80 11.5 3.3 51.6 30.0 31.1 -7.9 10.8 -20.8 -27.3 -29.7 -1.6 -2.5 -0.8 -60.0 3.8 -1.5
/MPa /MPa /MPa /MPa
n
S S S S Sot S So1 S Sy Sy Sy Sy S S S S
0.15 -17.6 -19.6 -19.5 -17.4 -1.8 -38.4 -23.8 -35.5 -20.1 -17.4 -18.6 0 -12.2-18.0-17.9 0
0.30 -5.6 -10.7 -1.7 -11.2 -5.7 -28.8 -26.9 -31.8 -13.8 -19.2 -9.7 -24 -53-12.2 -6.3 0
0.45 -2.5 -7.1 2.2 -7.9 -8.7 -28.2 -28.7 -32.0 -13.9 -15.1 -8.2 -2.6 1.1 -5.9 0.1 0
0.60 0.4 -8.1 0.7 -45-11.3 -28.2 -29.0 -35.0 -14.7 -11.6 -9.0 -3.3 5.1 -3.1 1.9 0
0.70 5.7 -5.2 56 -2.1 -10.3 -24.1 -33.6 -40.9 -15.4 -11.7 -9.2 -39 7.9 -2.5 5.2
0.80 5.7 -5.2 5.6 -2.1 -10.3 -24.1 -33.6 -40.9 -154 -11.7 -9.2 -39 7.9 -2.5 4.9
Sy 70m.
4 B 80 m
Table 4 Time-averaged stress at some measuring points of gate B at different gatages operating head 80 m
/MPa /MPa NP
n
Soi S Sor S S'o1 S'm Soi St Soi S Si Si Si Si
0 23.1 -31.3 118.4 82.4 147.7 94.8 205.6 -57.8 0.5 29.5 62.5 30.9
0.10 21.3 -26.1 83.7 -141.4  97.7 57.6 129.3 81.1 108.2 33.9 0.3 14.7 55.9 27.2
0.20 -0.5 -44.6 74.4 -126.0 80.5 53.8 112.3 74.3 115.8 37.2 0.6 19.0 47.9 34.0
0.30 -20.3 -57.4 59.4 33.0 110.2 67.8 149.0 -9.4 -0.1 15.9 42.0 24.1
0.45 13.5 -20.0 85.9 -86.8 55.6 30.0 101.9 62.7 122.0 13.2 -1.4 4.8 51.6 15.1
0.60 -46.2 -79.5 17.6  -104.0 36.1 18.6 99.6 57.0 145.3 31.7 -0.5 3.8 0.2 10.4
0.80 -10.9 -43.9 73.9 50.2 87.6 32.5 12.7 -0.3 -0.9 0.8 4.7 0
/MPa /MPa /MPa
n
Sl Sl Sl Sl S‘)l S(YZ S[]l S(YZ Sl Sl Sl S]
0 -37.9 -38.6 -51.1 -57.2 -14.1 -24.8 -17.5 -32.2 -104.2 -108.5 —-98.8 -112.5
0.10 -31.3 -41.4 -49.5 -57.4 -21.7 -33.2 -22.2 29.7 -113.2 -113.1 -106.3 -109.5
0.20 -10.6 -14.3 -28.4 -35.5 -34.0 -4.7 -26.2 -33.6 -84.9 -85.9 -90.8 -91.9
0.30 -12.4 -29.0 -33.0 -43.3 -38.4 -4.1 -40.5 -62.3 -80.7 -80.8 -83.7 -86.0
0.45 4.7 8.3 -7.5 -10.3 -24.1 -34.5 -21.3 -28.6 -57.7 -50.6 -58.5 -55.1
0.60 -5.0 -6.5 -15.2 -16.5 -32.8 -41.0 -33.2 -39.2 -47.6 -40.2 -50.6 -45.0
0.80 -2.6 -12.2 -12.0 -18.2 -35.0 -77.4 -31.7 -38.4 -42.0 -24.8 -45.1 -32.1
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Structural stress states of radial gates of
deep discharge orifices under different gatages

ZHOU Chun-tian LU Jia-cai SUN Xiao-peng ZENG Jian-hui
College of Water Conservancy and Hydropower Engineering Hohat University ~ Nanjing 210098  China

Abstract Based on hydroelastic model tests on radial steel gates of deep discharge orifices a comparative analysis was
performed of time-averaged stress states of radial gates and the regularity of their variation under different operating
conditions. The result shows that radial gates are in different structural stress states under different operating gatages that
the position of the maximum stress of radial gates changes with operating gatage and that there are both similarities and

differences between stress states and regularities of their variation of different radial gates.
Key words deep discharge orifice radial gate stress state model study
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