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Simulation of Effects of the Size of Embedded Rock Layer
under Earth Fill on Seepage Problems of Sea-dike
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Lee, Haeng Woo - Chang, Pyoung Wuck « Song, Chang Seob - Won, Jeong Yun

Abstract

Numerical analyses were carried out for studying on seepage problems due to seawater intrusion through
the embedded rock layers of the sea-dike. A seepage analysis model, SAMTLE was developed for two-layer
embankment system. The analyses by SAMTLE showed that the size of embedded rock layer had a
significant effect on the seepage problems of sea-dike. If the embedded rock layer is longer and thicker, the
seepage problems become more serious to water head, seepage rate and safety factor of piping in
embankment. On the other hand, if the width of embedded rock layer is equivalent to the sea-dike's bottom
width, the water head becomes lower and seepage rate and safety factor of piping are dramatically increasing.
This makes another seepage problems such that the fresh water becomes saltier and higher seepage rates
result in internal erosion of sea-dike.

Keywords : Seepage problems, Sea-dike, Embedded rock layer, SAMTLE, Seepage rate, Water head, Piping
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Table 1 Input data description to SAMTLE®

Clasgiﬂ- Factor Description
cation
Soil data G, |Specific Gravity
74  |Dry Unity Weight (KN/m®)
e Void ratio
k. |Permeability (m/s)
Bed rock | %, 22 |Permeability (m/s)
data L ,1, L |Length (m)
%, |Height of not inclined layer
Water hg4 |Water level in landside (m)
Level ks |Sea water level (m)
Sectional L |Length of embankment (m)
data H  |Height of embankment (m)
Eb  |Elevation of bottom line
a Angle of downstream slope
v X |Distance of calculation
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Table 1 Input data of SAMTLE for analyzing seepage problems of sea-dike due to seawater intrusion through
the embedded rock layer

Case | L_e | L_r |H_e|H r k_e k_r G_s| e dx | H.s|H d|E_b a
1 81 27 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
2 81 27 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
3 81 27 14 1 504E-05 | 733E-04 | 266 [ 075 | -1 | 4.140 | -15 | -842 | 95
4 81 27 14 1 554E-05 | 7.33E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
5 81 54 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
6 81 54 14 1 504E-05 | 733E-04 | 266 | 075 ] -1 | 4833 | -15 | -842 | 95
7 81 54 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
8 81 54 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
9 81 81 14 1 554E-05 | 733E-04 | 266 { 075 | -1 | 5370 | -15 | -842 | 95
10 81 81 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
11 81 81 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
12 81 81 14 1 554E-05 | 733E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
13 81 27 13 2 554E-05 | 733E-04 | 266 | 075 | -1 {5370 | -15 | -842 | 95
14 81 27 13 2 9.54E-05 | 733E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
15 81 27 13 2 0.04E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
16 81 27 13 2 554E-05 | 7.33E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
17 81 54 13 2 554E-05 | 733E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
18 81 54 13 2 554E-05 | 7.33E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
19 81 54 13 2 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
20 81 54 13 2 554E-05 | 7.33E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
21 81 81 13 2 554E-05 | 7.33E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
2 81 81 13 2 554E-05 | 733E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
23 81 81 13 2 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
24 81 81 13 2 554E-05 | 733E-04 | 266 | 075 | -1 | 3001 | -15 | -842 { 95
25 81 27 12 3 554E-05 | 733E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
26 81 27 12 3 554E-05 | 733E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
27 81 27 12 3 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
28 81 27 12 3 554E-05 | 733E-04 {266 | 075 | -1 | 3001 | -15 | -842. | 95
29 81 54 12 3 554E-05 | 7.33E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
30 81 54 12 3 554E-05 | 7.33E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
31 81 54 12 3 554E-05 | 7.33E-04 | 266 | 075 -1 | 4140 | -15 | -842 | 95
32 81 54 12 3 554E-05 | 733E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
33 81 81 12 3 554E-05 | 7.33E-04 | 266 | 075 | -1 | 5370 | -15 | -842 | 95
34 81 81 12 3 9.54E-05 | 7.33E-04 | 266 | 075 | -1 | 4833 | -15 | -842 | 95
35 81 81 12 3 554E-05 | 733E-04 | 266 | 075 | -1 | 4140 | -15 | -842 | 95
36 81 81 12 3 554E-05 | 7.33E-04 | 266 | 075 | -1 | 3001 | -15 | -842 | 95
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