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Model Experiment for Evaluating Internal Erosion Resistance Around

Embankment Box-culvert Using Biopolymer Treated Soil
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ABSTRACT : River-side Embankment collapse involves various causes. The embankment collapse due to internal erosion around
embedded structures reaches up to more than 10% in Korea. Many studies are being attempted to prevent from the collapse of the
embankment rooted from overtopping and instability as well as internal erosion. One of them is the study on the application of
biopolymers. The application of biopolymers to soils are divided into enhancing strength, vegetation and erosion resistance. This study
investigated the effect of biopolymer treated soil on erosion resistance. The main goal of the study is to obtain basic data for real-scale
experiments to verify the effectiveness of biopolymer treated soil embankment including a review of the collapse pattern in the model
embankment with various test conditions. The optimized experimental conditions were selected by examining the erosion patterns
according to each induction path with three compaction degree of the model embankment. As a result of the experiment, the internal
erosion rate in the embankment to which the biopolymer treated soil was applied is greatly reduced, and it could be concluded that
it might be applied to the actual embankment. However, in this study, the conclusion was drawn only within the scaled-down model
embankment. In order to practically apply the biopolymer treated soil to the embankment, the study considering the scale effect would
be needed.
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Fig. 2. Side view of model embankment
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Table 1, Conditions for compaction and waterway FH 7IAE Aol A wljl=EEa) o3 BiHo| &

Case | Compaction | Material Waterway W3] HWAFEX] oo} T FH o R Fo] Ajojurhs Aol
T | Lower X WA AT BE AR 2AS FUsHA Aasigon A
2 Lower Dike bottom 1/2, Square 5cm AloFAtol = 37| WTlo] ¢la XA ThE2E] 7] o
3 Middle Dike bottom 1/2, Square 5cm - = =

d AolA dat she Aol 24 FFE A Gethe
4 Middle X ool
. Dike bottom 1/2, Square Scm, e
5 Upper Mixed

Fill bed material

Soil
6 Upper X
7 Unper Dike bottom 1/4, Square 5cm,
PP Fill bed material
8 Unper Dike bottom 1/2, Circle 29mm,
PP Fill bed material
= e 71E AYAZL] 1/4X]3(0.3m)o]] A |5}
Al51 0. z]alEled ) " .
dde Aot Fig. 6. Conditions for waterway (left : Case 7, right : Case 8)

Fig. 9. Case 3

Fig. 5. Conditions for waterway (left : Case 5, right : Case 6) Fig. 10. Case 4
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Fig. 11. Location of biopolymer

Table 3. Experimental specification

Embankment Dik
Height frbankimen Width e Box-culvert | Waterway
crown bottom
0.24m 0.24m 0.5m | 12m | 0.05%0.05m 0.8cm
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Table 2. Embankment failure time
Case Embankment failure time (min)

1 8

2 8

3 13

4 13

5 13

6 60

7 17

8 30
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Fig. 13. w/o biopolymer (4min)

Fig. 14. w/o biopolymer (13min 40sec)
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Fig. 17. Front view (left : w/o Biopolymer, right : w/ Biopolymer)

Table 4. Internal erosion rate over time

Time w/o Biopolymer w/ Biopolymer
(sec) internal erosion rate (%) | internal erosion rate (%)
0 0 0
20 21 0
90 27 0
240 29 0
320 38 2
840 54 2
855 68 2
875 76 2
900 93 2
920 100 2
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Fig. 18. Internal erosion rate over time
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Fig. 21. Case 11
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Table 5. Conditions for material and waterway

Case Compaction Material Waterway
9 Upper Bed material X
10 Upper Mixed soil Circle 8mm
11 Upper Biopolymer treated soil Circle 8mm
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