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Stability of geotechnical constructions, such as le-
vees, is one of the most important issues for urban 
areas. The precise prediction of levees destruction 
during the flood can not only save human lives 
and properties, but also protect the natural envi-
ronment (Krzhizhanovskaya et al. 2011). During 
ISMOP project (Computer System for Moni-
toring River Embankments), an artificial levee 
will be built and monitored using dense grid of 
sensors, mainly thermal and pore pressure ones. 
Planned levee will be an enclosed region with the 
water inside embankments. This construction 
will be placed in Czernichów near Kraków (Po-
land), close to existing Vistula River embankment 
(ISMOP 2014).

The main aim of the project is to create a re-
mote system, which can inform about possibility 
of losing levee stability. Water level changes and 
its influence on the stability of levee was preced-
ed by 2D and 3D numerical modeling, conduct-
ed in Itasca Flac software (Itasca 2011) based on 
finite-difference method. The modeling of levee 
behavior at various water levels (simulation of the 
flood waves) allow to select appropriate scenari-
os for real experiments and indicate the optimal 
location of sensors. It is important, because only 
limited number of scenarios can be performed in 
real conditions.

The first step included several 2D numerical 
modelings performed to obtain relevant shape 
and size of grid cells and offset of boundary 
condition (Bukowska & Krawiec 2014, Pięta & 

Dwornik 2014) for mechanical and fluid calcula-
tion. Numerical modeling for both thermal and 
dynamic analysis force using regular computa-
tional grid with smaller size of computational 
cells than the cell used for fluid modeling. Oth-
er specifications (adaptive shape or bigger than 
0.1m cell size) caused instability in calculation 
of thermal fields. It also determines the depth of 
computational model in order to preserve natural 
exchange temperature between air, soil and water. 
Another problem was time step of modeling. Too 
short time step cause in a huge number of data, 
increasing calculation time and could make some 
calculations unstable or incorrect. Too long time 
step can cause incorrect prediction of destruction 
model and inadequately simulate natural phe-
nomena of dynamic processes. Results obtained 
for 2D mechanical modeling were confirmed with 
3D modeling of full levee and geological back-
ground. The lack of other processes in 3D model-
ing was caused by very long time of modeling the 
fluid-soil interaction.

Results of two dimensional numerical mod-
eling shows, that 2D modelling can be regard-
ed as a powerful and sufficient tool to estimate 
the stability of levee. The optimal size of grid 
and time step can make this calculation more 
efficient.
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