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Abstract

Mosul Dam was built on karst sedimentary layers containing
gypsum and anhydrite rocks, which can be dissolved by the effect of water
seepage through the foundations. To reduce the dissolution process in these
layers, and close and fill the cracks and voids that result from the dissolution
process, a deep grout curtain was established, which starts from the base of
the dam body, and penetrating the rocky layers of the foundations. It works
on increasing the seepage paths length to decrease Its speed and energy, and
as a result, reducing its negative effects on the foundations. Therefore.
monitoring of the grout curtain efficiency and effectiveness is very important
to dam safety. This is done using a set of pore water pressure sensors
(piezometers), which were installed in opposite pairs along both sides of the
grout curtain. Based on the readings of these sensors, the maintenance works
are directed to regrouting the curtain parts which showing deterioration and
reduction in the efficiency value, quickly and effectively. In this study,
numerical models were created for three cross-sections from the dam body
with the foundations geological layers with the grout curtain in three
thickness (3.2 m, 4.2 m, 5.2 m), and analyzed using the finite element method
by GeoStudio-2018 R2 (SEEP/W) software, to simulate the seepage
conditions that occur in Mosul Dam, and to study the pore water pressure
distribution on both sides of the grout curtain, to understand the effect of the
piezometer's locations relative to the grouting curtain in terms of depth and
horizontal distance from it (offset), on the amount of the curtain efficiency
and the amount of net head dissipation (NHD), which are used to evaluate
the performance and status of the grout curtain, which are calculated based
on the piezometer’s readings.

The results of the study showed there is clear effect of the locations
of piezometers on the amount of efficiency, as the farther, the location of the
sensor from the curtain, the higher efficiency value of the curtain than the
reality, and the amount of difference in efficiency is about (20%). When the
horizontal distance between the piezometers and the grout curtain axis
(offset). between (5) to (30) meters. The results also showed that the amount
of efficiency and the amount of net head dissipation (NHD) is changing
along with the depth of the curtain and the amount of change ranged between
(10%) and (30%).

The main conclusion from this study is that to accurately evaluate
the efficiency of the grout curtain its efficiency must be evaluated within
each geological layer independently from the rest of the geological layers,
and it is not possible to compare the efficiency values calculated from pairs
of piezometers located at different depths and in different geological layers
along the path of the grout curtain with each other
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