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Assessment of Levee Slope Reinforced with Bio-polymer by
Image Analysis
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ABSTRACT: This study was conducted to apply natural river technologies to levees and examine the results. The new
eco-friendly bio-polymer was applied, a combination of eco-friendly biopolymers and soil, to levee slope to enhance
durability and eco-friendliness and to establish reinforcement measures against unstable levees due to overtopping. A
semi-prototype levee of 1 min height, 3 m in width, with a 1:2 slope and 5 m length, was constructed at the Andong River
Experiment Center. The bio-soil mixed with the biopolymer and the soil at an appropriate ratio was treated with a 5 cm
thickness on the surface of levee to perform the stability evaluation according to overtopping. Using the pixel-based analysis
technique using the image analysis program, the breached area of levee slope was calculated over time. As a result, the time
for complete decay occurs more than 12 times than that of ordinary soil levee. Therefore, when the new substance is applied
to the surface of levee, the decay delay effect appears to be high.
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2011, Orendorffetal. 2013,) W Al 15 27 o) A 2] A
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Fig. 1. View of River Experiment Center (REC).
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Fig. 2. Cross-section of levee and experimental conditions.
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Fig. 3. Grain size distribution curve.
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Fig. 4. Construction of levee model.
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Fig. 5. Mixing and covering the new substance on levee.
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Table 1. Estimation of loss rate of levee surface over time (Case 1)

Time (min) Number of pixel R > L°§S el Lezs o Losso

surface (mm?) pixel area (mm?) rate (%)
0:00 - - -
0:30 48,062 3,071,162 45.77
1:00 105,000 6,708,210 90,508 5,783,461 86.19
1:30 98,183 6,273,894 93.50
2:00 105,000 6,708,210 100.00

Table 2. Estimation of loss rate of levee surface over time (Case 2)

Wiz (k) i ber @7 i surf':rc?aa (cr::mz) L(;?)felm‘ ar(I;gS?m?;z) Falt_g S(S%)
0:00 - - -
6:30 3,014 192,526 2.87
8:30 4,379 279,732 4.17
10:30 6,552 418,592 6.24
12:30 7,844 501,103 7.47
14:30 105,000 6,708,210 7,907 505,128 7.53
16:30 10,626 678,871 10.12
18:30 25,337 1,618,691 2413
20:30 62,307 3,980,652 59.34
22:30 97,598 6,235,281 92.95
24:30 105,000 6,708,210 100.00
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(a) Capture, 30s

Digitizing, 30s

Digitizing, 60s

(c) Capture, 90s

Digitizing, 90s

(d) Capture, 120s

Fig. 6. Analysis of breaching rate (Case 1).
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(a) Capture, 600s Digitizing, 600s

(c) Capture, 1080s Digitizing, 1080s

(d) Capture, 1320s Digitizing, 1320s

Fig. 7. Analysis of breaching rate (Case 2).
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Fig. 8. Comparison of loss rate according to experimental conditions.
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