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ABSTRACT

In recent years, river maintenance projects using natural methods have been continuously
implemented in urban areas and methods emphasizing ecology are being developed and constructed
in revetment areas. However, there is insufficient technical review on the hydraulic stability of those
revetment methods during the event of flood. Therefore, a hydraulic analysis is necessary for the
stream where revetments are applied.

This study was conducted to develop an objective test method for the hydraulic stability of green
revetment media. For this purpose, hydraulic model tests were performed for the green base materials
for revetments.

Tests were conducted using experimental devices for the hydraulic model which were installed to
simulate the rapid current during the flood. Loss of soil by the hydraulic condition was compared and
analyzed with that of dry green revetment media, and the evaluations were made on the corrosion

resistance, tractive force, and contractile force. Test results showed that green revetment media had
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higher corrosion resistance in non-vegetation condition compared to dry green revetment media, and

the loss of base materials by the rooting of vegetation showed significant reduction by the vegetation.

In addition, results of the allowable tractive force of the base material indicated it is relatively stable

in vegetation condition but scouring can occur in non-vegetation condition. Therefore, the development

of vegetation in revetment areas is anticipated to be effective for the stability of revetment areas by

reducing external forces interacting with the corrosion resistance and stream bank. The green

revetment media in expected to contribute to the stability of revetment areas.

Key Words : Low water revetment, Hydraulic stability, Tractive force, Contractile force, Corrosion resistance.
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Table 1. A force generated by the experiment and a position of base materials in laboratory equipment.

Force

®

Calculation grounds

Applied
formulas

A position of base materials in
laboratory equipment

F1

* A force generated by the complex force (Vi)
occurring at specific point of base material
by the flow of water in rotational direction.
A force generated by the water velocity in
actual rivers

In this test, it was estimated by measuring
actual velocity (Vi) at a specific location of

the base material

Fl= 12 M V/

F2

Centrifugal force. An outer (toward wall)
side force occurring at a specific location of
the base material by the flow of water in
rotational direction.

A force that can occur at the curve of actual
river

In this test condition, it was estimated by

measuring V;

F2 =M Vi

F3

A force interacting toward wall from the
center of the experimental tank
In actual river, it is a force interacting with
the revetment by the ship wave occurred by
the movement of wind or ship
In this test, F3 was estimated by assuming

measured V, as the ship wave.

F3 =12 M Vy?

F4

An external force generated by reflection of
F3 at the wall of the experimental tank.

In this study, it was excluded as it is
blocked by the protective frame of the base
material.

exclusion
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Table 2. Physical properties of the Netfiber.

Articles Properties
Density(g/cm?) 0.91
Diameter(mm) 0.07

Length(mm) 19
Melthing point(°C) 162
Toughness(MPa) 450
Acid resistance good
Alkali-resistance good
Tensile strength(MPa) 560
Elastic modulus(MPa) 3600~ 18000

Source : Xu, N. et al, 2003.

Figure 1. A structure(left) and bonding strength(right)
of the Netfiber.
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Table 3. Rate

Degree of
soil loss at
green
revetment
media

Observation
time

Ist day

2nd

day

5th day
58.2%

No loss of soil

Loss rate

Degree of
soil loss at
dry green
revetment

media

No loss of soil

Observation

2nd day

4th day

80.5%

5th day
100%

time
Loss rate

37.5%

Degree of
soil loss at
green
revetment
media
Obsgrm"zn"n Ist day | 2nd day | 3thday | 4th day 5th day | 6th day 7th day
No loss of | No loss of | No loss of | No loss of | No loss of | No loss of | No loss of
Loss rate . . . . . . .
soil soil soil soil soil soil soil
Degree of
soil loss at
dry green
revetment
media
Observation
time Ist day 2nd day 3th day 4th day 5th day 6th day 7th day
No loss of | No loss of | No loss of | No loss of | No loss of | No loss of | No loss of
Loss rate . . . . . . .
soil soil soil soil soil soil soil
Table 5. Degree of soil water content in green revetment media and dry green revetment media (Unit : %).
Ttem Order Primary Secondary Tertiary
. Range 242~29.5 21.1~27.7 18.3~24.9
Green revetment media
Average 28.3 243 21.4
. Range 22.4~27.7 10.1~18.1 5.6~7.8
Dry green revetment media
Average 247 12.9 6.2
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Table 6. Change of velocity and dynamic fluid pressure at green revetment media and dry green revetment media
in original ground condition.

Classification Ist day 2nd day 3th day 4th day 5th day
Velocity Green revetment media 0.64 0.68 0.71 0.69 0.68
(m/sec) Dry green revetment media 0.71 1.04 0.77 0.74 0.75
Dynamic fluid |Green revetment media 0.10 0.10 0.10 0.10 0.10
pressure(kg/cm®) |Dry green revetment media |  0.13 0.13 0.14 0.14 0.14

Table 7. Change of velocity and dynamic fluid pressure at green revetment media and dry green revetment media
in vegetation condition.

Classification Ist day |2nd day|3th day |4th day |5th day |6th day|7th day
Velocity Green revetment media 0.70 0.75 0.80 0.85 0.72 0.88 0.80
(m/sec) Dry green revetment media | 0.74 0.80 0.88 0.89 0.76 0.80 0.88
Dynamic fluid Green revetment media 0.40 0.47 0.53 0.58 0.64 0.67 0.70
pressure(kg/cm?) |Dry green revetment media | 044 | 040 | 052 | 052 | 064 | 064 | 067
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