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The stability of levee depends mainly on mechan-
ical and hydromechanical properties of material
used for its construction. The structural capacity
of a system beyond the expected loads or actual
loads is calculated to a variety of different under-
ground structures such as slopes, retaining walls
or tunnels. The stability of structure is often ex-
pressed by Factor of Stability (FoS) obtained by
numerical modeling. In case of the stability anal-
ysis of the levee, the flooding process is limited to
few scenarios of flooding waves. The first approach
of determination of the most significant stages of
flooding wave shape can be found in Dwornik et
al. (2015).

In this paper, the stability of earthen levee for
different stages and flooding waves was calculat-
ed. Stability of the levee was described using Fac-
tor of Safety implemented in Itasca Flac 2D 7.0
software using the strength reduction procedure
(Itasca 2011). It is applied by a strength reduction
method, which reduces the shear strength of the
material to bring the slope to a state of limiting
equilibrium. The value of FoS bigger than 1.0 indi-
cate the stable construction, whereas the value less
than 1.0 should be interpreted as a possible unsta-
ble model (Itasca 2011).

Numerical modeling presented in this paper
was performed for 17 different schemes of flood-
ing wave. All the schemas were slight modification
of the flooding wave considered during the ISMOP
project (www.ismop.pl, Moscicki et al. 2014). The

analysis was conducted to the flooding wave de-
scribed by the four stages: water level increasing,
durability of the height water level, the pace of water
level decreasing and durability of the stage between
cycles of successive flooding waves. The increasing
of the water level assumed in the numerical mode-
ling varied from 0.1 m to 3.5 m in height. The high
water level, assumed as a 3.5 m, was different for
the individual scenario. The decreasing water level
varied from 3.5 m to 0.1 m preceding the low water
level assumed 0.1 m in height.

Calculations show that levee is stable for all test-
ed construction stages. The lowest FoS value was
obtained after decreasing water level in the reser-
voir between levees. The slowest pace of decreasing
water level was assumed, the higher value of FoS
was obtain, which indicated better levee stability.
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