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Abstract A revetment is a structure installed on a slope in front of an embankment or riverbank to
directly protect it from destruction and erosion caused by runoff. A revetment should have hydraulic
stability when there is rainfall and flooding. In this study, an experiment was planned for the evaluation
of hydraulic stability based on a test method presented by ASTM for biodegradability-based vegetation
revetment methods. A test model of the revetment method was manufactured and installed, and
experiments were performed on a trapezoidal-shaped sloped channel with a bottom width of 3 m, full
levee width of 11 m, and slope of 1/70. A real-scale experiment was conducted for various flow
conditions before and after vegetation establishment. Hydraulic stability was reviewed by measuring the
hydraulic characteristic factors for non-vegetation and vegetation revetment methods. Analysis of the
experiment was reviewed with respect to the visual inspection, velocity, soil loss rate, and tractive
forces. As a result of the experiments, in the non-vegetation case, block break out occurred from current
flow relatively easily, and destruction occurred. On the other hand, in the case of vegetation
establishment conditions, the stability against specimen break out and soil loss was increased due to the
effect of protection from vegetation, and it was confirmed that stability against tractive force was three

times higher than that in non-vegetated conditions.
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Fig. 1. Vegetable mat
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Fig. 3. River experiment center(REC, Andongsi)
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Fig. 4. Installation of biodegradable block for
experiments(no vegetation)
(a) front view, (b) plan view
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Fig. 5. Installation of biodegradable block for
experiments(vegetation establishment)
(a) vegetation establishment for biodegradable block
experiment, (b) installation, (c) front view
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waspecific weight of water, y=depth, and S=slope

Fig. 6. Lateral distribution of shear stress in a
trapezoidal channel(USDA, 2007)[11]
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Preliminary Discharge(Smin) &
Experiment(30min)

Biodegradable Block Preparation ] .
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Table 1. Experimental conditions

no vegetation vegetation

conditions

1st 2nd 1st 2nd 3rd

stabilization time(min) 5 5 5 5 5

stabilization

discharge(m?/s) 0.20 | 0.20 | 0.20 | 0.20 | 0.20

discharge(m?/s) 1.28 | 2.75 | 2.37 | 3.44 | 6.71

duration time(min) 30
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Fig. 11. Hydraulic stability test(1st, vegetation)
(a) front view, (b) plan view
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Fig. 12. Hydraulic stability test(2nd, vegetation)
(a) before, (b) after
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Fig. 13. Hydraulic stability test(3rd, vegetation)
(a) before, (b) after
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Table 2. Mean Velocities by Experimental conditions

no vegetation vegetation
Experiment
st 2nd Ist 2nd 3rd
Discharge(m?/s) 1.28 | 2.75 | 237 | 3.44 | 6.71
Mean Velocity(m/s) 2.52 |failure| 2.28 | 3.15 | 3.56

Table 3. Mean Velocities Presents by Reference paper

References no vegetation vegetation
(Lee et al. 2012, 2020) | 15t | 2nd | 3rd | 1st | 2nd | 3cd
Discharge(m?®/s) 417 | 5.7 | 7.56 | 2.76 | 5.51 | 6.92
Mean Velocity(m/s) 2.81 | 3.04 | 3.25 | 3.46 | 4.02 | 4.11
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Fig. 14. Relationship between average velocity
and discharge
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Table 4. Soil loss Index by Experimental conditions

no vegetation vegetation
Title

1st 2nd 1st 2nd 3rd

Discharge(m?/s) 1.28 | 2.75 | 237 | 3.44 | 6.71
Volume Loss(m?) 0.047 0.022 | 0.023 | 0.067
Area(m? 12.22 | failure | 11.34 | 11.34 | 11.34

Soil Loss Index(cm) 0.39 0.20 | 0.21 0.59
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Table 5. Tractive forces by Experimental conditions

no vegetation vegetation
Title
Ist 2nd Ist | 2nd | 3rd
Discharge(m?/s) 1.28 | 2.75 | 2.37 | 3.44 | 6.71
Surface Slope(sw) 0.014 0.017|0.016 | 0.017
Roughness Coefficient(n) | 0.013 0.02310.019(0.019
Energy Slope(s) 0.013 0.018|0.017 | 0.016
failure
Mean Depth(m) 0.16 0.29 | 0.33 | 0.47
Hydraulic Radius(m) 0.14 0.24 | 0.27 | 0.37
Tractive force(N/m?) 19.52 53.04 [55.02 | 71.84

Table 6. Tractive forces Presents by Reference paper

References no vegetation vegetation
(Lee et al. 2012, 2020) | 1st | 2nd | 3rd | Ist | 2nd | 3rd
Discharge(m®/s) 417 | 5.7 | 7.56 | 2.76 | 5.51 | 6.92
Tractive force(N/m? |[21.76|33.73|43.74|26.41|38.53 | 44.05
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Fig. 16. Relationship of tractive force and discharge
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