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Study on Drowning Accident Risk at Irrigation Channel and Side Ditch
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Synopsis

Due to the torrential rain, drowning accident of a small child frequently occurs in a side ditch

and narrow irrigation channel. Therefore, it is very important to study the hydrodynamic force on

the human body there. In this study, the flume experiment was conducted using a model of the

human body (1/4 scale). The drag force exerted on the small child body was measured in a narrow

channel. The experiment data showed that the drag force exerted on the body in the narrow

channel is 2-3 times larger than that in the wide channel. Also, the buoyancy force acting on the

body increases due to the backwater rise and the hydrostatic pressure exerted on the body

increases, too. Consequently, the drowning accident risk increases even in a low velocity

condition.
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Table 1

Hydraulic condition

Real scale Model scale F Posture of human
B (m) U (/s) H (m) B (m) U (/s) H (m) ! body model
0.1 0.025 1.01 standing, sitting
1 0.2 05 0.05 0.71 standing, sitting
0.3 ’ 0.075 0.58 standing, sitting
16 0.4 04 0.1 0.5 standing, sitting
: 0.1 : 0.025 1.51 standing, sitting
L5 0.2 075 0.05 1.07 standpg, s¥tt¥ng
0.3 0.075 0.87 standing, sitting
0.4 0.1 0.76 standing, sitting
0.1 0.025 1.01 standing, sitting
0.2 0.05 0.71 standing, sitting
038 ! 0.3 02 05 0.075 0.58 standing, sitting
0.4 0.1 0.5 standing, sitting
0.1 0.025 1.01 standing, sitting
1 0.2 05 0.05 0.71 standing, sitting
0.3 ’ 0.075 0.58 standing, sitting
0.4 0.1 0.5 standing, sitting
0.4 0.4 0.12, 0.15, 0.2 0.1 0.2 0.03, 0.0375, 0.05 | 0.37, 0.33, 0.29 sitting
0.6 0.12,0.15,0.2 0.3 0.03, 0.0375, 0.05 | 0.55, 0.49, 0.43 sitting
0.8 0.12,0.15, 0.2 0.4 0.03, 0.0375, 0.05 | 0.73, 0.66, 0.57 sitting
1 0.12,0.15, 0.2 0.5 0.03, 0.0375, 0.05 | 0.92, 0.82, 0.71 sitting
1.2 0.12,0.15, 0.2 0.6 0.03, 0.0375, 0.05 | 1.1, 0.99, 0.86 sitting
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Fig.3 Drag force exerted on human body (effect of flume

width)
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Fig.4 Backwater rise in narrow side dicth
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Fig.5 Flow depth change in narrow side dicth
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Fig.7 Relation between resistance force and static friction

force
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Fig.8 Drag force coefficient of human body in wide

open-channel
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Fig.9 Critical condition for drowning accident
(8 year old)
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