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Determination of Permissible Shear Stresses on Vegetation Mats by
Soil Loss Evaluation
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Abstract By the activation of environment-friendly river works, application of vegetation mats is increasing,
however, evaluation techniques for hydraulic stability of vegetation mats are not presented. This study is
conducted to develop the objective test method for vegetation mats. Two kind of vegetation mats are tested by
the real scale experiments, and hydraulic quantities are measured and analyzed to evaluate acting shear stresses.
To evaluate soil loss, Terrestrial 3D LiDAR measurement is conducted and soil loss index are calculated from
changes of bed elevation. Quantified evaluation for permissible shear stresses is conducted by graphical method
for acting shear stresses and soil loss index. By the results of precision survey, changes of sub soil are limited
to local range in stable cases and relatively large changes of sub soil which is similar to natural river bed are
detected in unstable cases. From the study, evaluation of permissible shear stresses by ASTM D 6040 is
avaliable in the failure mechanism and failure criteria by soil loss index.

Key Words : Vegetation mats, Permissible shear stress, Terrestrial LiDAR, Soil loss index
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[Fig. 1] KICT River Experiment Center
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[Fig. 3] Installation section of a vegetation mat(unit:m)
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[Table 1] Specifications of tested vegetation mats

Item Type A

Thickness
(mm)

Type B

30 18

unit
weight 22 0.8
(kg/m®)
Length of
anchor
(cm)

50 and 30(mixed) 30

Coated wire mesh layer
Coir net layer

PE net layer

Mat layer

PE net layer
Seeding layer
Pulp layer

Coir net layer
PE net layer
Mat layer

PE net layer
Seeding layer
Pulp layer
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[Fig. 5] Installation of vegetation mats

[Fig. 6] Test and measurement of vegetation mats
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[Table 2] Test conditions and shear stresses

Shear stresses
i N/m?
Case No. Dlsgharge Bed (N/m”)
(m’/sec) slope Type Type
A B
casel 4.17 1/80 21.76 21.58
case2 5.70 1/80 33.73 26.05
case3 7.56 1/80 43.74 50.10
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Elevation(m)

Distance(m) -0.15

(a) Bed elevation before the test

Distance(m)

(b) Bed elevation after the test

Elevation(m)

0.05

Distance(m)

(c) Changes of bed elevation
[Fig. 7] Changes of bed elevation(casel, Type A)
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Elevation(m)

Distance(m)

(a) Changes of bed elevation(case 1)

Elevation(m)

Distance(m)

(b) Changes of bed elevation(case 2)

Elevation(m)
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(c) Changes of bed elevation(case 3)
[Fig. 8] Bed elevation changes(Type A)
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[Fig. 9] Bed eclevation changes(Type B)
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[Table 3] Results of soil loss evaluation(Type A)

Ttem case 1 case 2 case 3
Shear stresses
21.76 33.73 43.74
(N/™)
Maximum deposit 53.1 65.9 50.8
height(mm)
Maximum scour depth 479 550 75.6
(mm)
Total volume of soil | hore | (0876 | 0.1221
loss(™)
Total volume of soil | (735 | 0304 | 0.0473
deposit(m’)
Area of soil loss(™) 12.88 1141 12.70
Area of soil deposit(m*) 6.32 6.49 7.79
CSLI(mm) 33 4.6 6.4

[Table 4] Results of soil loss evaluation(Type B)

Item case 1 case 2 case 3

Shear stresses

21.58 26.05 50.10
(N/m)

Maximum deposit

height(mm) 54.3 96.0 158.3

Maximum scour depth 183.4 108.8 192.0

(mm)
Total Volumez of soil 0.1952 02921 05306
loss(™)
Total volume of soil 00426 | 0.1153 | 02562
deposit(m*)
Area of soil loss(™) 12.34 11.75 11.34
Area of soil deposit(™) 6.86 7.45 7.86
CSLI(mm) 10.2 15.2 27.6
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[Fig. 10] Permissible shear stresses evalution by soil loss
index
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