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Mechamism, Effectiveness, Benefit and Enlightenment
on the Combining by Application of Flaring Gate piers
Combining Energy Dissipation on Yantan Spillway Dam

¥ Rk
Luo Bingzhu

( 10 530023)
( Guangxi Electric Power Industry Investigation Design and
Research Institute, 10 Jianzhenglu. Nanning, Guangxi, 530023)

Abstract The technic of combining energy dissipation by means of flaring gate piers is a sim—
ple and effective measure for transition from two-dimensional energy dissipation into three—di—

mensional one. Through the application and practice on Yantan project the profitability and en—

gineering economics can be proved.

Key words hydro—power station, bucket basin, flaring gate pier, effecfiveness of combining
dissipation, flow condition
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Table 1 Effectiveness of energy dissipation between two pier types of bucket basin Under design flood flow Q= 29 000 nt' /s

Compared item Widened pier bucket Straight pier buck et Difference Rate of Difference
basin N basin Ny AN= NgNz; M= AN INX 1006
Min. water dipth in backet basin (m) 36. 18 27. 56 8. 62 3L 3
Dynamin pressure at beginning of backet 472. 8 3390 3 133. 5 390, ¥
basin (kPa)
Coeffient safery against floafing for bucket 1. 109 0. 898 0211 23. S
basin floor
Max- bottomvelocity in bucket basin (m/s) 17.99 30. 44 - 12.45 - 41%
%V[a);) velocity on the sill of bucket basin 14. 01 24. 06 - 10. 05 - 41. &
Water kin.etic energy permeter at sill of 164. 5 318. 0 - 153.5 — 48. ¥
buck et basin (kNm /s. m)
Critical depth of bucket flow (m) 33.7 35.8 - 2.1 -5 %
Max. water surface velocity in river (m/s) 7.92 15. 02 - 7. 10 - 47. 3o
( 55m)

Max. waveheight at downstream (m) 4. 38 10. 55 - 6.17 - 58. %%
(Distance 55m from backet sill)

( 55m)
Average wave height at downstream (m) 1. 86 4. 60 - 2.74 - 59. G
(Distance 55m from backet sill)
Max- w(elejr surface drop of wave behind the 1. 80 9. 60 - 7. 80 - 81. Z%
buek et (m
Eroded depth (m) 9.19 11.76 _2.57 _ 21 %
Max. backward velocity alongbank (m/s) 3.43 5.95 -2.52 - 42. 3o
Min. dynanic pressure on the spillway crest - 235 - 60.5 37.0 61. 1%
(kPa)
Min. dynamic pressurenear gateslot on the -716 - 85.6 14. 0 16. 3%
crest (kPa)

* 0.24 011 0. 13 118%

Min. cavitation no near gate siot on crest

* 0= 33400m° /s
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Fig- 2 The downstream flow condition when flood was
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