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Study of Installation of Sediment Trap Drain Channel to Reduce Soil Erosion from Storm Water Runoff
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ABSTRACT

Researchers developed Sediment Trap Drain Channel (STDC) as a solution of the reduction of soil erosion and muddy runoff
from a alpine field. The STDC is the one that can take a role of grit chamber by installing the shield made of woods in the
concrete channel. The study was conducted 8 kinds of stages according to the amount of soil loss and the inflow. Evaluation factors
were ss concentration, turbidity and reduced soil. The results of study showed lessness of ss concentration and turbidity from the
lower spot than the upper spot. The average reduction rate of ss concentration was 74 % and the average reduction rate of turbidity
was 62 %. It was turned out that the performance related soil loss and muddy runoff of the STDC is effective. The governance

was needed to expect the effectiveness of the STDC.
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Fig. 1 Sectional sketch of the STDC

Table 1 Length and slope of the STDC

Section | Length (m) | Slope (%) Remarks

a 8.68 6.05 Existing concrete channel

b 10.75 9.82 Sediment trap drain channel
c 14.19 3.52 Sediment trap drain channel
d 11.00 2.00 Sediment trap drain channel
e 5.20 2.50 Sediment trap drain channel
f 8.09 3.52 Sediment trap drain channel
g 29.94 6.36 Sediment trap drain channel
h 10.10 1.04 Sediment trap drain channel
i 6.00 3.00 Sediment trap drain channel
j 4,00 2.63 Sediment trap drain channel
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Fig. 3 Grain—size distribution of the soil used to simulate
muddy runoff

Hhol| whel QEREZE KS F 23089 &slo] vjES =43}
ek U=AIR Au B9 HE (Clay) 5.36 %2 AE (Silt)
28.87 %18)a Haj (Sand) 69.89 %] BELE Hgon| o
of WZ JEEERAL Fig. 33 At} o YrRid nE
A2 FHAE (Loamy Sand)® YeRJTH Hwang et al
(1993)0] 2t 7w 7] dro] EAZL: tjiE FHAE
2hal stglet], 2 Ao o]8H Eokw FUAER 1R|9]
EqxAdt gkt

735501 1,245 mme oF 70 %= oIS9
ZHt} (Korea Water Resources Corporation, 2009). %
7170 B e AR Wele vk @FelAe EGAle
37 dojdth 2 AofA 74] ok AFES sh7lo] UA o
A 7R Qs AE AR SIS A Al e
1000 m*¢] WollA 20094 74 9%, 74 11~14?=j, 8911~
129 Al ZHARE Bk Uil 788=ke 2k 200.5 mm, 332.5
mm=12]3L 192 mme| itk Al ZFAMECR
Z¥7ZF 1,058.9 kg, 7,357.4 kg2l 1

1 km & °F 91.7 ton®] AP} A3HE AR ZARESIH o]
= HHHATAIY Y dgto s BolE FAE A A4
FRot 9I4RE B HieER AT A9, s AYA
gk oF 21,079 ton®] FAF AREIE AE 4= St} 2 o]
© 2 A0 Aol ZARE groH, wiRrt AR 74/\}59}
Z9 B 2 7]e S a%ls e A9 W Zo|rt &
Stk

AT75 kgORA HjZE

Journal of the Korean Society of Agricultural Engineers, 52(6), 2010. 11

100

L J

90

80

70

60

Accumulated passage(%)
g

—@— Initial soil loss
—O— Reduced soil from upper channel
—w— Reduced soil from lower channel

T T T T
0.001 0.01 0.1 1 10 100
Particle diameter(mm)

Fig. 4 Grain—size distribution of three type's soil to simulate

muddy runoff
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Table 2 Result of ss concentration by discharge and soil loss variation

SS concentration (mg/L)
10 minutes 20 minutes 30 minutes
Upper Middle Lower Upper Middle Lower Upper Middle Lower
36 L/min + 50,000 mg/L 1,050 520 10 1,770 700 160 3,240 1,270 360
36 L/min + 100,000 mg/L 2,540 840 10 8,360 1,350 260 6,850 1,570 750
70 L/min + 50,000 mg/L 1,940 1,650 1,300 2,150 1,390 1,190 2,490 1,270 1,180
70 L/min + 100,000 mg/L 4,110 3,100 2,970 5,780 3,280 2,880 7,420 3,330 3,100
150 L/min + 50,000 mg/L 2,660 210 430 1,570 1,030 780 4,580 1,250 1,070
150 L/min + 100,000 mg/L 11,660 650 150 16,040 2,410 1,260 10,030 3,830 1,650
200 L/min + 50,000 mg/L 5,100 580 700 5,260 1,950 740 5,700 2,640 1,670
200 L/min + 100,000 mg/L 7,010 1,530 1,010 12,140 4,560 970 11,720 7,030 3,860
Table 3 Result of turbidity by discharge and soil loss variation
Turbidity (NTU)
10 minutes 20 minutes 30 minutes
Upper Middle Lower Upper Middle Lower Upper Middle Lower
36 L/min + 50,000 mg/L 2,420 1,008 105 2,535 1,196 361 2,640 1,202 405
36 L/min + 100,000 mg/L 2,810 1,630 9 5,430 1,935 566 4,020 2,570 1,696
70 L/min + 50,000 mg/L 1,360 1,832 1,346 1,750 1,516 1,472 2,315 1,670 1,716
70 L/min + 100,000 mg/L 3,615 3,105 2,790 5,140 3,555 3,445 4,810 4,615 3,395
150 L/min + 50,000 mg/L 1,900 216 566 1,670 1,130 942 4,170 1,560 1,670
150 L/min + 100,000 mg/L 9,760 742 149 9,960 3,590 1,822 7,120 4,990 2,705
200 L/min + 50,000 mg/L 4,000 701 664 5,220 2,360 840 4,430 3,785 2,340
200 L/min + 100,000 mg/L 7,220 1,972 772 6,480 4,035 1,212 8,220 4,540 4,650
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L/min+ 50,000 mg/L, 150 L/min+ 100,000 mg/L, 200 L/min
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Table 4 Result of reduction ratio by experimental

condition
Amount of soil |Amount of soil| Reduced | Ratio of
loss per 10 sec loss soil reduction
(2 (kg) (kg) (%)
36 L/min+ 50,000 mg/L 300 54 45.75 | 84.72
36 L/min+ 100,000 mg/L 600 108 59.40 | 55.00
70 L/min+ 50,000 mg/L 583 105 75.72 | 7211
70 L/min+ 100,000 mg/L 1,167 210 150.74 | 7178
150 L/min+ 50,000 mg/L 1,250 225 192.23 | 8543
150 L/min+ 100,000 mg/L 2,500 450 397.70 | 88.38
200 L/min+ 50,000 mg/L 1,667 300 255.73 | 85.24
200 L/min+ 100,000 mg/L 3,333 600 412.24 | 6871
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