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An Experimental Study on Flow Characteristics for Optimal Spacing
Suggestion of 45° Upward Groynes
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Abstract

Groyne to control the direction and velocity of flow in rivers is generally installed for the purpose of
protecting riverbanks or embankments from erosion caused by running water. In particular, as interest in river
restoration and natural river improvement increases, groynes are proposed as a key hydraulic structure for local
flow control and riparian habitat establishment. Groynes are installed mainly in groups rather than as individual
structures. In case of groynes installed as a group, flow around the groynes change according to spacing in
between the groynes. Therefore, groyne spacing is regarded as the most important factor in groyne design.
This study aimed at examining changes of flows around and within the area of groynes that take place
according to the spacing of groynes installed in order to propose the optimal spacing for upward groynes. To
examine flow characteristics around groynes, this study looked at flows in main flow area and recirculation
flow area separately. In main flow area, it examined the impact of flow velocity increasing as a result of
conveyance reduction that is exerted on river bed stability in relation to changes in the maximum flow velocity
according to installation spacing. As a factor causing impacts on scouring and sedimentation within the area
of groynes, recirculation flow in the groyne area can lead problems concerning flow within the area and
stability of embankment. As for recirculation area, an analysis was conducted on the scale of rotational flow
and the flow around embankment that exerts impacts on stability of the embankment. In addition, a compara—
tive analysis was carried with reference to changes of the central point of rotational flow that occur within
the area of groynes. As a result of compositely examining the results, the appropriate installation spacing is
proposed as min. four times-max. six times considering a decrease in flow velocity according to the installation
of upward groynes, river bed stability and stability of embankments against counterflow within the area of
groynes.
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Table 1. Experimental Conditions
Length of Groyne | Installed Angle Spacing Depth Velocity
Groyne Type I/B o(") o d(m) 1, (m/s) f
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Fig. 3. Definitions of Flow Variations Around the Upward Groynes
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Fig. 4. Variation of Flow Pattern with Groyne Spacing

Table. 2 Experimental Results

Case | o] 00) | Unmex/ Usp| Zovmax/U | S/l | Si/B | NUiemaxl/ Uspp | Liemax/V | L/V
UVG15V25_2 2 0.21 45 1.64 5.40 10.70 - 0.05 273 -
UVG15V25_3 3 0.21 45 1.60 2.40 10.55 0.21 0.06 1.22 1.92
UVG15V25_4 4 0.21 45 1.66 2.40 9.06 0.22 0.33 2.53 2.57
UVG15V25_5 5 0.21 45 1.67 3.00 9.23 0.22 0.35 3.46 3.09
UVG15V25_6 6 0.21 45 1.65 4.00 10.23 0.23 0.42 4.56 4.42
UVG15V25_7 7 0.21 45 1.67 4.00 10.25 0.22 0.47 4.56 3.71
UVG15V25_8 8 0.21 45 1.68 4.30 11.31 0.23 0.56 4.56 4.67
UVG15V30_2 2 0.25 45 1.69 4.80 11.12 - 0.02 273 -
UVG15V30_3 3 0.25 45 1.65 3.00 9.88 0.20 0.10 1.78 1.71
UVG15V30_4 4 0.25 45 1.72 2.70 812 0.22 0.36 2.34 2.62
UVG15V30_5 5 0.25 45 1.71 3.00 8.88 0.21 0.31 3.74 3.30
UVG15V30_6 6 0.25 45 1.74 4.00 8.85 0.23 0.56 456 4.16
UVG15V30_7 7 0.25 45 1.77 4.60 9.73 0.23 0.58 456 417
UVG15V30_8 8 0.25 45 1.78 4.80 10.80 0.23 0.59 4.65 4.75
UVG15V40_2 2 0.33 45 1.59 4.60 10.59 0.19 0.03 2.73 1.44
UVG15V40_3 3 0.33 45 1.57 2.40 8.99 0.21 0.09 1.78 2.06
UVG15V40_4 4 0.33 45 1.63 2.70 8.80 0.21 0.21 2.34 2.69
UVG15V40_5 5 0.33 45 1.66 3.00 9.47 0.22 0.40 3.65 3.29
UVG15V40_6 6 0.33 45 1.67 3.20 9.02 0.21 0.38 4.56 4.19
UVG15V40_7 7 0.33 45 1.68 4.00 10.03 0.23 0.49 4.65 4.44
UVG15V40_8 8 0.33 45 1.63 4.00 10.87 0.22 0.51 456 4.09
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