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Abstract

Introduction: Considering Iran's place in arid and semi-arid regions,
inappropriate distribution of barley rainfall, water storage and dam
construction are necessary. One of the important issues in the
preservation and stability of earth dams is the seepage problem, which,
considering that the water head in the upstream reservoir of dam is
changing in different seasons of the year, the amount of seepage of the
dam changes continuous.

Materials and Methods: In this study, transient seepage for 2D and 3D
modes was investigated using SEEP/W and SEEP 3D software based on
finite element in upstream and downstream reservoirs for saturation
and semi-saturation modes.

Findings: Considering this modeling, by increasing the water level in the
upstream reservoir, the amount of seepage of dam increases and vice
versa, which indicates a direct relationship between them. The accuracy
of the calculated seepage thorough SEEP 3D software is higher than
SEEP/W software in two-dimensional mode for saturation mode, which
its determination coefficient thorough SPSS software is equal to 0.92, in
comparing to the actual seepage at that point, which indicates the high
compatibility of this software with reality. For the semi saturated mode
at the downstream of the dam when the water level decreases upstream,
the calculated seepage accuracy in seep/W software is higher than seep
3D software and its determination coefficient is 0.72, which indicates the
superiority of SEEP/W software for two-dimensional modeling of
transient seepage in semi-saturation mode.

Conclusion: In general, SEEP/W software is more accurate than SEEP
3D software for calculating transient seepage in semi-saturated soils.
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2D and 3D modeling of transient seepage from earth dams thorough finite element model
(Case study: Kordaliya Dam)

Extended Abstract

Introduction

One of the important issues in the
preservation and stability of earth dams is
the seepage problem, which, considering
that the water head in the upstream
reservoir of dam is changing in different
seasons of the year, the amount of seepage of
the dam changes continuous. Seepage of
earth dams lead to their instability;
water lose and finally environment and
human life loss. Darcy equation is applied
for water movement in soil (seepage of earth
dams). There are several methods to solve
the general flow equation like Laboratory,
graphical, experimental, mathematical and
numerical methods which are adopted in
solving the general flow equation. Based on
studies, FEM is more appropriate for solving
the transient seepage because of its
compatibility with the problem conditions.
The SEEP 3D and SEEP/W software are the
best options in finding seepage loss in earth
dams with high accuracy which are based on
the finite elements methods. The method
adopted in this study is of case study. The
subject earth dam is referred to as a large
dam in accordance with ICOLD.

Materials and Methods

Earth dam of Kord-Oliya in Iran is
constructed for storing excess water and
groundwater recharge. The earth dam is
modelled through SEEP/W and SEEP 3D
software in 2D and 3D mode and the outputs
obtained from SEEP 3D and SEEP/W are
extracted in downstream for every 15-day
intervals for one year. The head in upstream
is transient.

Findings

The outputs of both software and real
seepage data from the instruments are
extracted in the downstream of the subject
earth dam within 15-day intervals for one
year. Considering this modeling, by
increasing the water level in the upstream
reservoir, the amount of seepage of dam
increases and vice versa, which indicates a
direct relationship between them. The
accuracy of the calculated seepage thorough

SEEP 3D software is higher than seep/W
software in two-dimensional mode for
saturation mode, which its determination
coefficient thorough SPSS software is equal
to 0.92, in comparing to the actual seepage at
that point. In this study, the seepage of earth
dam is assessed in upstream and
downstream, these results are compared.

Discussion

In this study, seepage of earth dam is
assessed in upstream and downstream for
saturated and unsaturated mode (Because in
part of the downstream of the dam, the soil
is semi-saturated for a period of time). For
the semi saturated mode at the
downstream of the dam when the water
level decreases upstream, the calculated
seepage accuracy in SEEP/W software is
higher than SEEP 3D software and its
determination coefficient is 0.72, which
indicates the superiority of SEEP/W
software for two-dimensional modeling
of transient seepage in semi-saturation
mode. For the saturated mode at the
upstream and the downstream of the dam
when the water level increases upstream,
the calculated seepage accuracy in SEEP 3D
software is higher than SEEP/W software
but this software have good relation with
each other, but SEEP 3D software for three-
dimensional modeling of transient seepage
has more Accuracy.

Conclusion

Considering this modeling in two-
dimensional and three-dimensional mode
and the direct relationship of seepage with
the reservoir water level, it indicates that the
accuracy of calculations in three-
dimensional mode with SEEP 3D software is
higher than two-dimensional SEEP / W
software in soil saturation mode. But this
advantage does not apply to semi-saturated
soils. This software has less accuracy for
modeling  three-dimensional  transient
seepage in semi-saturated state. On the
other hand, two-dimensional modeling in
SEEP / W software in semi-saturated mode
is more compatible with real data.
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