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Revised: 2023/09/24 : Introduction: It is important to investigate the conditions and
Accepted: 2023/11/26 dimensions of the wave resulting from the fall of the soil and rock
mass, which creates large waves with large amplitudes on the water
level of reservoirs and dams. Therefore, in the present research,
with the aim of the experimental investigation of the wave resulting
from the fall of the solid mass inside the rectangular reservoir was
investigated.

Methods: A cylindrical sample with three models falling into water
from a sloping surface with an angle of 27.7 degrees and three
reservoir depths of 35, 45, and 55 ¢cm was considered for wave
investigation. The inclined surface at the corner of the reservoir was
considered to be different from previous laboratory studies. In
order to determine the effect of changing the mass size on the wave
characteristics of the composition and the number of different
cylindrical masses, it was investigated.

Findings: Considering that the wave resulting from the falling mass
in the reservoir changes under the influence of the presence of the
walls and the return wave, the results showed that the placement of
the sliding slope in the corner of the reservoir causes irregular
waves, and the increase in the density of the sliding mass causes an
increase in the length, amplitude, and energy of the wave. On the
other hand, in a constant mass density, the model in which the
cylindrical sliding masses slide parallel and without distance
together (model 3) has the maximum wave height and amplitude
due to the greater contact surface of the sliding mass with the water
surface. In addition, the results showed that increasing the depth of
the reservoir from 35 to 55 cm increases the characteristics of the
wave, including the amplitude, length, and energy of the wave, but
it does not have a significant effect on the maximum fluctuation of
the free water surface. The results showed that the highest wave
energy in model 3 (13.258 Kk]) occurred at a reservoir depth of 55
cm. Impulsive waves caused by landslides in dam reservoirs can
pose a serious threat to damaged dam bodies. The current research
model may be effective for predicting the consequences of these
types of waves and reducing the risks caused by them around the
world.
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Extended Abstract

Introduction

The risk of landslides in water structures
and dams is significant due to the direct and
indirect effects of water on the occurrence of
landslides. Due to the many parameters
affecting the characteristics of the wave and
the complexity of the problem, there is a
need for extensive investigations in this
field. In the present research, the waves
created by landslides in the reservoirs of
dams and the characteristics of the waves
created in the dam reservoir, such as the
length of the wave and the directions of wave
propagation, are investigated.

Materials and Methods

Experiments were carried out in a
rectangular double-wall laminated glass
flume with a width of 4 m, a length of 10 m,
and a depth of 1.2 m in the hydraulic
laboratory of the Islamic Azad University,
Najaf Abad branch. Water was used as the
fluid in the experiments, and its depth was
considered to be 0.35, 0.45, and 0.55 m.
Cylindrical concrete blocks with 0.20 m in
height and 0.1 m in diameter and an
approximate weight of 3800 gr were used to
simulate the mass falling into the reservoir.
The inclined angle of the sliding wall is 27.7
degrees, which is considered on the left side
of the flume in the direction of the mass slide.
In this research, the piles were dropped into
the reservoir at depths of 35, 45, and 55 cm
in three parallel pairs (model 1), two parallel
pairs with spacing (model 2), and four
parallel pairs (model 3).

Findings and Discussion

Examining the results showed that the type
of mass sliding model in the reservoir and
its density are effective, and the results of
models (3) and (2) compared to model (1)
have created a higher wave amplitude and
wave height. By increasing the water depth
to 55 cm, it was observed that the maximum
wave amplitude occurred in model (3), and
the time was 4 seconds, which was the
highest value among the models at 5.65 cm.
In general, the type of arrangement of these
models, which includes parallelism, the
effect of the sequence of the masses, and the

distance between the masses, can be
considered the main reason for this result.
Examining the results of the wave profile
against different times showed that the
maximum amplitude of the wave created for
the depths of 35, 45, and 55 cm of the
reservoir, the values of the maximum
amplitude of the wave, and the fluctuating
height of the free water surface for these
depths occurred in a model (3). Considering
that the mass density in models (2) and (3)
is equal to or higher than that in model (1),
with the increase in the density of the sliding
mass, its gravitational force also increases.

Conclusion

The results showed that in all three depths
of the reservoir, the increase in the density
of the sliding mass increases the height of
the wave, and with a constant density of the
mass, the arrangement and placement of the
cylindrical masses parallel to each other
without a gap creates the highest wave
height and energy in the reservoir. Also, the
investigations showed that increasing the
depth of the reservoir from 35 cm to 55 cm
had little effect on the increase in the height
of the free water level, and the increase was
about 6%. The results showed that the
highest wave energy in model 3 (13.258 k])
occurred at a reservoir depth of 55 cm.
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