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A Study of Unsteady Seepage in Embankments for a Parallel Water Flow

e F i
Shin, Bang  Woong

Abstract

This thesis investigated the variation of the seepage line of earth structure when
the water level rises and drawdowns and compare this with the hither to published

formula.

And, analysised by a vector in embankment model’s seepage velocity of followed
rises and drawdowns. And, by the experimental method find difference point per
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8! 3-1. Experimental equipment
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¥ 4-1. Testing Results (down)

1:2.0
3 z 0 10 20 30 10 | 50T 60 0| 8 | e | 100
30 exp 30 | 30.25| 31.15| 31.75| 32.00| 32.45| 32.50 |
- the 30 | 30.63| 31.14| 31.53 | 31.80 | 31.97 | 32.02
20 exp 20 | 22.00| 23.00| 23.80| 24.20 | 24.80 | 25.25| 25.40 | 25.50
the 20 | 21.40 | 22.54| 28.46 | 24.19 | 24.74| 25.13 | 25.35 | 25.43
10 exp 10 | 12.45| 14.54| 15.70 | 17.27 | 18.23| 18.98 | 19.54¢ - 19.93 | 20.16 | 20.24
the 10 | 12.60 | 14.54| 16.06 | 17.27 | 18.23 | 18.98 | 19.54 | 19.93 | 20.16 | 20.24
B 4-2. Testing Result(Vs, Vi, V,, Vi)®
modelT M=2.0
% | Vs Vi Vs Vr
nota-
tion €3] J &) O j (&) 2 j k €)) J (&)
point n o o B
1 0 0 0 0 0 0 0 0 0 0 0 0
h=2 0 0 0 0 0 0 0 0 0 0 0 0
40 3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
6| 7.15 0 0.50 | 5.08 0 2541 0 5.68 0 12.23 | 3.04 1 5.68
7| 5.8 o0 0.33| 4.87 0 2921 0 5681 0 10.71] 3.25 ! 5.68
r=8 | 4.60 0 0.21] 4.54| 0 3.41 0 5. 68 0 9.14| 3.62 | 5.68
30 9 | 3.41 0 0.11] 4.02 0 4.02 0 5. 68 0 7.43 | 4.13 | 5.68
10| 2.2 0 0.05| 3.15 0 4.73 0 568 0 5.41| 4.78 | 5.68
1| 112 0 0.01| 1.8 o0 5.39 0 5. 68 0 2.92| 5.40 | 5.68
12 0 0 0 0 0 5.68 0 5.68 0 0 5.68 | 5.68
13 | 15.70 0 2.42 | 2.68 0 1.34 0 3.00 0 18.38 | 3.76 | 3.00
14 | 12.89 0 1.62 1 2.61 0 1.49 0 3.00] 0 15.50 | 3.11 | 3.00
15 | 10.51 0 1.08 | 2.49 0 1.67 0 3.00] 0 13.00 | 2,75 | 8.00
16 | 8.43 0 0.69 | 2.34| 0 1.87 0 3.00 0 10.77 | 2.56 | 3.00
r=17 | 6.54] 0 0.42| 2.12 0 2.12| 0 3.00| O 8.66 | 2.543.00
2018 | 4.76| 0 0.22| 1.80 0 2.40 0 3.00 0 6.56 | 2.62 | 3.00
19 | 3.12 0 0.09| 134 0 2.68 0 3.00 0 4.46 | 2.77 | 3.00
20 | 1.54] o0 0.02| 1.73 0 2.91 0 3.00 0 2.27 | 2.93|3.00
21 0 0 0 0 0 | 3.00 0 3.00 0 0 3.00 | 3.00
i o AAE AP} o2 oA T3] mto
5 &4 8 nd M AYRHY 78 115 1:2.0,1:2.5
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model 1: 2 0{down) /

high {a)

distance (ca) -
distance {om)

8l 4-1. Seepags Line 2Bl 4-2. Vector Notation of Vs, Vi, V, and Vr
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dstance {ca) distance(em)

22l 4-3. Vs, Ve by Seepage Velocity 18] 4-4. Vs, Vs by Drowdown Velocity

H 4-3. Testing Results(up)

x 0 10 20 30 40 50 60 70 80 90

1:1.5 | 40.0 | 20.7 | 23.5 | 18.7 | 15.7
40 1:2.0 | 40.0 | 20.0 | 23.0 | 19.0
1:2.5 | 40.07| 28.4 | 23.2 | 19.7

1:1.5 | 30.0 | 24.8 | 20.2 | 16.6 | 13.8 | 1.8 | 10.5
30 1:2.0 | 30.0 | 23.9 | 19.3 | 16.5 | 14.6 | 12,9 | 12.0
1:2.5 | 30,0 | 2224 | 188 | 16.9 | 153 | 13.7 ; |

1:1.5 20.0 l 17.0 14.7 12.6 10.9 9.4 8.2 7.0 6.0 i 5.4
20 1:2.0 20.0 16.5 13.8 11.7 10.5 9.1 8.0 7.1 6.5
1:2.5 20.0 15.5 12.8 11.4 10.3 9.2 8.2

x @ length from water surface
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@) 4-5. Seepage Line
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28] 5-1. Relationships of Velooty under Distance(2)
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18] 5-2. Relationship between Vs, V; and Ve B
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28| 5-3. Vs, Vs by Inner Seepage Velocity (2)
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S8l 5-4. Vs, Vs by Inner Drop Velocity (2)
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28 5-5. Comparisons of Typical Free-Surface (1)
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18] 5-5. Comparisons of Typical Free-Surface (2)
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T8l 5-5. Comparisons of Typical Free-Surface (8)
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