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An Experimental Study for Drainage Capacity Improvement
of Waterway with Steep Slope

ABSTRACT

In general, the waterway was installed for drain water from steep slope and waterway cover was set up to prevent overflow and water
separation at berm of waterway. In this study, hydraulic experiment was conducted to analyze the flow characteristics and enact
standard design criteria of the waterway. Hydraulic experimental apparatus which can change the slope of waterway and the length of
berm were installed to analyze of flow characteristics at the waterway. The slopes of waterway were 40°, 50°, 60°, and 70° and the range
of discharge were 1.0~5.6 ¢ /s. The flow in berm was distinguished two types such as hydraulic jump and splash flow. These kinds
of flows depended on the rates of discharge in waterway. When inlet discharge was below 1.1 ~2.0 ¢ /s, the separation phenomenon
of water was generated at upper and lower portion in berm by the splash flow. The scattering range of water particles and length of water
separation was measured depending on the slope of waterway. The start point of scattering was about 20 cm(1.3B) from the place
connected upper waterway with brem and the length of water separation was till 210 cm(3.5B) from the place connected lower
waterway with brem. Therefore, the waterway cover needed to install from starting of berm to 1B and from the lower part of berm to
3.5B.
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Table 1. Experimental Conditions

Conditions
1.0 £/s~56 0/s

Type
Inflow rate

Upper and lower

40°, 50°, 60°, 70°
waterway slope

Length of berm | 30 cm(2B), 45 cm(3B), 60 cm(4B), 75 cm(5B)

Tej5te] 30 cm(2B), 45 cm(3B), 60 cm(4B), 75 cm(5B)=
H3}AZtK(Table 1).
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Fig. 9. Phenomenon of Water Separation by Varying Waterway Slope
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Fig. 10. Length of Water Separation by Varying Waterway and Discharge Rate
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Fig. 11. Location and Length of Waterway Cover Plate
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(a) CASE 1

(b) CASE 2

Fig. 12. Condition of Varying Upper and Lower Waterway Slope

Table 3. Length of Water Separation by Varying Upper and Lower Waterway Slope

Slope Discharge at starting water separation| Maximum length of water separation | The ratio of water way width to length
Type Upper | Lower (L/s) (cm) of water separation
CASE1 70° 40° 1.0 423 2.8B
CASE2 40° 70° 1.9 44.0 3.0B

(a) CASE 1

(b) CASE 2

Fig. 13. Phenomenon of Water Separation with Different Waterway Slope Between Upper and Lower
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Table 4. Comparison with Lower Part of Waterway Flow by Installed Cover Plate

Waterway slope Without cover plate

with cover plate
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