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Table 1 Experimental conditions
45 Water depth Velocity Inclination 5 0 .
Cases /m Jmes D) angle/(*) depth Relative :%cour De.posmon velocity Reynolds
/cm depth (S/D) height/cm V/ V) number (Re)
1 0.4 0.21 —30° 3.59 0.72 2.93 0.61 9 202
2 0.4 0.21 —20° 3.89 0.78 3.02 0.61 9 202
3 0.4 0.21 —10° 4.18 0.84 3.23 0.61 9 202
4 0.4 0.21 0° 4.61 0.92 4.15 0.61 9 202
5 0.4 0.21 +10° 3.51 0.70 3.57 0.61 9 202
6 0.4 0.21 +20° 2.86 0.57 2.88 0.61 9 202
7 0.4 0.21 +30° 2.31 0.46 2.25 0.61 9 202
8 0.4 0.23 —30° 4.65 0.93 3.20 0.61 10 078
9 0.4 0.23 —20° 5.14 1.03 4.05 0.66 10 078
10 0.4 0.23 —10° 5.52 1.10 4.15 0.66 10 078
11 0.4 0.23 0° 5.85 1.17 4.50 0.66 10 078
12 0.4 0.23 +10° 5.15 1.03 3.73 0.66 10 078
13 0.4 0.23 +20° 4,45 0.89 3.10 0.66 10 078
14 0.4 0.23 +30° 3.70 0.74 2.85 0.66 10 078
15 0.4 0.26 —30° 5.85 1.17 3.80 0.75 11 393
16 0.4 0.26 —20° 6.15 1.23 4.52 0.75 11 393
17 0.4 0.26 —10° 6.45 1.29 4.65 0.75 11 393
18 0.4 0.26 0° 6.90 1.38 5.20 0.75 11 393
19 0.4 0.26 +10° 6.05 1.21 4.10 0.75 11 393
20 0.4 0.26 +20° 5.22 1.04 3.89 0.75 11 393
21 0.4 0.26 +30° 4.20 0.84 3.05 0.75 11 393
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Table 2 Rate of change of maximum scour depth

V=0.21 m/s V=0.23 m/s V=0.26 m/s
ALY /() REAELRY /% RS /) WEAREEY /% RHEY /) WEAREREY /%
—30 —22.1 —30 —20.5 —30 —15.2
—20 —15.6 —20 —12.1 —20 —10.9
—10 —9.3 —10 —5.6 —10 —6.5
0 0 0 0 0 0
+10 —23.9 +10 —12.0 +10 —12.3
+20 —40.6 +20 —23.9 +20 —24.3
+30 —49.9 +30 —36.8 +30 —39.1

Note: DInclination angle; @Rate of depth change.
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Table 3 Fitting parameters
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Experimental Study of Local Scour and Flow Field
Alteration Around an Inclined Pile in Steady Currents

Wang Xiaoguang', Cheng Yongzhou'?, Luo Wei', Huang Xiaoyun"?, Lv Xing'
(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. The Key

Laboratory of Water-Sediment Science and Water Disaster Prevention of Hunan Province, Changsha 410114, China)

Abstract:

In order to study local scour characteristics and flow field alteration around inclined piles,

and to master the differences comparing to vertical piles, flume tests were conducted under different ve-
locities, including upstream inclined piles, vertical piles and downstream inclined piles. The scour dura-
tion curve, bed topography, longitudinal distribution of horizontal velocity, maximum scour depth and
other data were measured and analyzed. The results showed that the scale of local scour hole and ridge
behind the pile decrease obviously under clear scour condition. The maximum scour depth in front of in-
clined pile decreases with the increase of inclination angle, and the decrease rate of downstream inclined
pile is faster. When the inclination angle reaches critical angle, the range of the recirculation region is
maximum. There is a good linear relation between relative scour depth and inclination angle.

Key words: inclined pile; inclination angle; local scour; scour hole; flow field
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