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NETWORK ASSESSMENT FOR LEAKAGE OF FILL DAM

B x5 5o
By Takeshi SATO and Takao UNO

The paper describes a new method to predict a quantity of leakage through a fill dam
and subsoils. The main point of this method is to construct a network model for geolo-
gical structure within a flow region. It is made of some nodal points and branches. The
nodal point, which shows a soil deposit, is an imaginary spatial coordinate, The branch,
on the other hand, shows a groundwater flow conduit. It has substantial parameters to

prescribe the groundwater flow in the model, such as permeability, thickness and length
of soil layer. These values can be given from boring and in-situ test results. In this
study, however, they are found to be widely scattered even in the same branch. The
Monte Carlo simulation helps us calculate the quantity of leakage considering those scat-

tered values.
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Fig.1 Plane view in vicinity of a fill dam and areas simulated

by network and finite element models.
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Fig.5 Plotting elevation of Ss 3 on normal probability paper.
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Fig.6 Plotting permeability of Ss 3
on normal probability paper.

Fig.7 Plotting Iength of Ss3 on
normal probability paper.

Fig.8 Plotting thickness of Ss3 on
normal probability paper.

Table2 Expected values and standard deviations of log k, ¢,
!, and z given to network model (Parenthetical

values show maximum and minimum values of Ss1).

Layer .
Variable Ss5 Tf4 Ss3 Md2 Sst
u -0.942 | -0.993 | -0.386 -1.127 | -0.132
log k (m/d) G
0.596 0.675 0.571 | 0.459 0.526
b 10.67 2.59 18.52 | 3.96 (7.4)
t (m)
o 3.2 0.91 3.91 1.48 (6.0)
u 150.7 177.9 325.9 319.9 273.6
1 (m)
[} 53.9 69.7 97.6 100.3 94.2
1] 67.16 60.60 48.13 34.48 | (34.0)
z {m)
a 3.37 3.64 3.07 3.4 {25.5)
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Table3 Leakage of groundwater, computation time and en-
tropy of information obtained from Monte Carlo
simulations with different number of trial times.

Results turber of trial times 1000 5000 10000
3 u 240 230 230
Leakage of groudwater (m /d) a 4.0 4.0 4.0
Camputation time ( sec ) 25.9 102.6 194.2
Entropy of infarmation 3.14 3.4 3.12

Table4 Leakage of groundwater and entropy of information
obtained from Monte Carlo simulations with different
two types of random variables,

(A ;restricted by x+2 0, B; no restrictions)

Results Model case A B

u
Leakage of groundwater ( n3/d ) 240 880

[ 4.0 65.0

3.14 4.05

" Entropy of information
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Fig.10 Geological structure of F.E. model along A-A’
section (see Fig.1).
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Fig.11 Geological structure of F.E, model along B-B’

section (see Fig.1).
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Table5 Leakage of groundwater and computation time in

network and finite element models,

Model case
Results 1 2 3
Network model 240 3800 14
Leakage of groundwater
3 .E.
( m/ a) F.E. model 420 | 2260 | 60
Network model 25.9
Camputation time
( sec ) F.E. model [289.1 [264.3 [339.8
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