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Experimental study on shape optimization of skew bucket based on orthogonal design
LIU Fang, WANG Chang, HE Junling
(State Key Laboratory of Hydraulic Engineering Simulation and Safety Tianjin University , Tianjin 300350, China)

Abstract; The shape of a flip bucket is very important for the shape of the water tongue and the scouring of the downstream ri-
verbed. Based on the hydraulic model test,optimizing the shape of the skew bucket of the Nazixia spillway tunnel by orthogonal
design. Using extreme difference analysis and variance analysis, the maximum crater depth, the distance from the lowest point to
the slope, the left jet trajectory length, the right jet trajectory length and nappe width were selected as the evaluation indicators
for the offset of the left and right side walls of the skew bucket. The three factors of the degree of distortion of the nose were
calculated, and the sensitivity of each factor to the evaluation index was analyzed to establish the optimal flip bucket form of the
skew bucket. The results showed that the hydraulic characteristics were more sensitive to the change of the offset of the left side
wall to the right bank. The other factors had little effect on the energy dissipation effect of the skew bucket. The optimal shape
was also analyzed by orthogonal design. The hydraulic characteristics were superior to other schemes, while the obtained results
could provide a basis for the design of the actual engineering skew bucket.

Key words: trajectory bucket energy dissipation; skew bucket; hydraulic model test;orthogonal design;riverbed scouring
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SR YRR v R AL EL R 1 2 50 K
TASRIE SR VER B A LB 4 5 1A
YU A AR TR 5 1 32 B A AN ) 28 St IR Bk it
THRERCR W A S e vh il 7 00 . AR 1 1 {k
RURBEE LA 2, [R5 582 3 B A U R U ke
ShAILIZER B P i S AR L TEAR B 5 S o
B 02 2 L BT o Ak VS TR () B R RN . BT
PR A% P 2 AT A S, V= k vd . d bRl
Kide s k N R AYGRIGHEL 6. 071 ARIEIZ T
TR A1), T e 3] VDR A2 A 6. 56 mm, Xif W BT oft
AL B %A I THAR 3. 46 m/s,

=
i M

&

.1

O '\'u {
Wl

d,

B2 ttHEH AR (8 m)

Fig. 2 Schematic diagram of the outlet shape of the flood discharge tunnel
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Tab. 1 Factors of the orthogonal table and their levels
AR
e AZEtE i/ m) B R /m)  C(Zo/AZ)
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Tab. 2 Schemes of orthogonal test design of the

shape of the skew bucket
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Tab. 3 Extreme difference analysis of orthogonal test factors
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Fig. 6 Comparison between original bucket shape and optimal bucket shape
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Fig. 8 Flow patterns comparison between original bucket shape and optimal bucket shape
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Fig. 9 Comparison of original bucket shape and optimal bucket shape scouring results
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