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Introduction
Among hydro-geological, geological, and geotechnical problems 

in earth dams, seepage is a major concern associated with dams. 
Because it threatens dam stability and may cause unforeseen failure.1-6 
Many methods such as using of cut off wall and injection to avoid 
seepage are proposed. Otherwise the prediction of seepage discharge 
through earth dam can be useful for seepage controls. Fealeh Khaseh 
dam located in Zanjan province, west of Iran, is used as a case 
study in this paper. Although there are many established theoretical 
relation between seepage and soil properties their association and 
evaluation of seepage requires system identification techniques.7-8 The 
interdependency of factors involved in such problems prevents the use 
of regression analysis and demands a more extensive and sophisticated 
method. The Group Method of Data Handling (GMDH) type of 
artificial neural networks (ANN) optimized by Genetic Algorithms 
(GAs) can be used for complex systems modeling, where unknown 
relationships exist between the variables, without having a specific 
knowledge of the processes. In recent years, the use of such self-
organizing neural networks has led to successful application of the 
GMDH-type of algorithm in geotechnical sciences.9-12 This situation 
continues gradually until difference between water potential in up 
and down stream cause moving particles from porosity and starting 
piping suddenly. This event is named as seepage. Lakshmi13 in theory, 
seepage is named gravitation water which flow into soil particles 
porosity in result of gravity. Seepage in dam is similar to flow in an 
open channel because their free surface and atmosphere pressure.14-16 
But, underground water is including two sections liquid/solid; and, 

flow velocity and discharge are controlled by soil permeability. A 
method to display flow in body and foundation of earth dam is Flow 
net. The primary line in flow net is named as phreatic line which 
restricts seepage.17,18

Governing equation
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Abstract

This paper monitor coefficient of permeability pressured by heterogeneous seepage in 
coarse depositions, previous studies carried out express permeability coefficient influences 
by Void Ratio on Heterogeneous Compressibility of Fine Sand Formation in Obio-Akpor, 
that study discuses void ratios as a pressure to the rate of compressibility of litho structures 
of that stratum in that study location, the lithology determine coefficient of the stratum 
permeation in fluid flow in such deltaic depositions. But for these study it focuses on 
heterogeneous seepage force under heterogeneous permeability coefficient on depositions 
of coarse sand, other study variables from other slight depositions were observed to 
influences the permeability coefficient, several experts has applied experimental procedures 
to determine permeability coefficient and its rates of seepage force in some strata, there is 
no literature that has monitor the permeation of soil strata with analytical solutions from 
seepage force influences, the study evaluates the refection of heterogeneity structured 
strata of coarse deposition, it also monitor other slight deposited formation reflected on 
the variation of permeability in the deltaic environment. From the simulation, increase 
of permeability where observed, these express the litho structure of coarse deposition in 
coastal regions, while some simulation values explain the reality of deltaic deposition that 
are not in coastal environments. Finally, other simulation reflects some structured strata 
that developed lower permeations, these areas will definitely developed low yield of 
phreatic depositions or accumulation of contaminant in pollution transport. The study were 
subjected to simulations, these values predict the heterogeneous deposition of permeability 
under seepage influences in deltaic formations, and the predicted values were compared 
with experimental data for model validation, and both parameters express favorable fits.
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Furthermore, considering the boundary condition, we have the 
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Applying quadratic equation to determine denominator for the 
equation
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The inverse Laplace of the equation yield
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At this point 0 0VSo t= ≠
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Materials and methods 
Standard laboratory experiment where performed to monitor 

the rate of permeability depositions at different formation, the soil 
depositions of the strata were collected in sequences base on the 
structural deposition at different study area, this samples collected at 
different location generated variation of permeability coefficient at 
different depth producing different coefficient of permeability through 
its pressure flow at the lower end using falling head permeability test 
at different strata, the experimental result are applied to be compared 
with theoretical values for model validation.

Results and discussion
Results and discussion are presented in tables including graphical 

representation of heterogeneous permeability coefficient at different 
Depth and Time (Tables 1–6). 

Table 1 Predictive and experimental values of heterogeneous permeability 
at different time

Time per 
day

Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

10 1.95E-02 2.00E-02

20 3.90E-02 4.00E-02

30 5.90E-02 6.00E-02

40 7.80E-02 8.00E-02

50 9.75E-02 1.00E-01

60 1.17E-01 1.20E-01

70 1.37E-01 1.40E-01

80 1.56E-01 1.60E-01

90 1.76E-01 1.80E-01

100 1.95E-01 2.00E-01

Table 2 Predictive and experimental values of heterogeneous permeability 
at different depth

Depth [M]
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

3 1.32E-05 1.20E-05

6 2.65E-05 2.40E-05

9 3.98E-05 3.60E-05

12 5.32E-05 4.80E-05

15 6.64E-05 6.00E-05

18 7.98E-05 7.20E-05

21 9.30E-05 8.40E-05

24 1.06E-04 9.60E-05

27 1.19E-04 1.08E-04

30 1.33E-04 1.20E-04

Table 3 Predictive and experimental values of heterogeneous permeability 
at different depth

Depth [M]
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

3 1.32E-06 1.40E-06

6 2.10E-06 2.60E-06

9 3.98E-06 3.80E-06

12 5.32E-06 5.00E-06

15 6.64E-06 6.20E-06

18 7.78E-06 7.40E-06

21 9.30E-06 8.60E-06

24 1.06E-05 9.80E-06

27 1.19E-05 1.10E-05

30 1.33E-05 1.22E-05
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Table 4 Predictive and experimental values of heterogeneous permeability 
at different depth

Depth [M]
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

3 1.97E-05 2.09E-05

6 3.95E-05 4.19E-05

9 5.92E-05 6.29E-05

12 7.91E-05 8.39E-05

15 9.88E-05 1.05E-04

18 1.19E-04 1.26E-04

21 1.38E-04 1.47E-04

24 1.59E-04 1.68E-04

27 1.77E-04 1.89E-04

30 1.98E-04 2.09E-04

Table 5 Predictive and experimental values of heterogeneous permeability 
at different depth

Depth [M]
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

3 2.65E-05 2.80E-05

6 5.32E-05 5.50E-05

9 7.98E-05 8.20E-05

12 1.14E-04 1.09E-04

15 1.33E-04 1.36E-04

18 1.59E-04 1.63E-04

21 1.86E-04 1.90E-04

24 2.13E-04 2.17E-04

27 2.39E-04 2.44E-04

30 2.66E-04 2.71E-04

Table 6 predictive and experimental values of heterogeneous permeability 
at different time 

Time per day
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

10 8.58E-04 8.96E-04

20 1.71E-03 1.79E-03

30 2.57E-03 2.69E-03

40 3.43E-03 3.59E-03

50 4.29E-03 4.49E-03

60 5.15E-03 5.39E-03

70 6.00E-03 6.29E-03

80 6.86E-03 7.19E-03

Time per day
Predictive 
heterogeneous 
permeability [M/s]

Experimental 
heterogeneous 
permeability [M/S]

90 7.72E-03 8.09E-03

100 8.58E-03 8.99E-03

110 9.44E-03 9.89E-03

120 1.03E-02 1.07E-02

Figures 1–6 presented express the rate heterogeneous deposition 
of permeability in coarse formation in every location at the study 
area. All the trend from the figures express exponential phase trend, 
these are all in linear conditions were the lowest were observed at ten 
days at the depth of three metres, while the optimum are recorded 
at thirty six metres depth at the period of hundred and twenty days, 
but the simulation values are heterogeneous from the permeability 
coefficient values. More so, based on the concept of simulation, the 
predictive values were observed to have reflected from heterogeneous 
deposition of the strata as experienced from the figures above. The 
values in some figure are reflecting low permeation varying between 
1.32E-06 -1.00E-02.These implies that the structure of the strata 
establish predominant variation of coarse heterogeneity in the study 
environment, while in some area develop predominance with low 
depositions low coefficient of permeability, these are base on the 
rate of predominant structure strata heterogeneity thus developed 
fluid velocity that cannot produce productive yield rate in phreatic 
zones. The predictive values from various figures were compared with 
experimental values for model validation, both parameters developed 
favorable fits. 

Figure 1 Predictive and experimental values of heterogeneous permeability 
at different time.

Figure 2 Predictive and experimental values of heterogeneous permeability 
at different depth.

Table Continued

https://doi.org/10.15406/mojce.2018.04.00128



Predicting heterogeneous permeability coefficient pressured by heterogeneous seepage on coarse 
deposition 

261
Copyright:

©2018 Eluozo et al.

Citation: Predicting heterogeneous permeability coefficient pressured by heterogeneous seepage on coarse deposition. MOJ Civil Eng. 2018;4(4):257‒262. 
DOI: 10.15406/mojce.2018.04.00128

Figure 3 Predictive and experimental values of heterogeneous permeability 
at different depth.

Figure 5 Predictive and experimental values of heterogeneous permeability 
at different depth.

Figure 4 Predictive and experimental values of heterogeneous permeability 
at different depth.

Figure 6 Predictive and experimental values of heterogeneous permeability 
at different depth.

Conclusion 
The study has developed coefficient of permeability applying 

deterministic modeling application, several research determined 
coefficient of permeability using experimental procedure, there is no 
literature expect other modeling concept done by Eluozo,19 these was 
to monitor permeability coefficient under predominant effect from 
void ratio and compressibility of fine sand, the seepage force were 
observed from fracture between the porous rock deposition during 
disintegration or weathering period, this generated the heterogeneity 
of fluid flow in permeable coarse depositions, the developed model 
were subjected to simulation, these generated predictive values 
were compared with experimental values for model validation, the 
results from predictive values experienced linear flow with variation 
of permeability coefficient from the graphical representations, most 
values deposited lower permeability coefficient compared to others, 
the study generated permeability coefficient that can be experienced in 
deltaic deposition at different environments . Finally, other simulation 
reflects some structured strata that developed lower permeations, 
these areas will definitely developed low yield in phreatic depositions 
or accumulation of contaminant in pollution transport. The study 
was subjected to simulations; these values predict the heterogeneous 
depositions of permeability under seepage influences in deltaic 
formations.20-25
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