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Abstract

Since the main site of the reservoir dams is in the mountainous valleys, the flood resulting from it will
inevitably cross the mountain paths in the case of failure of the dam. The purpose of this study is to
investigate the effect of the bends on the hydraulic parameters of the unsteady flow such as velocity,
depth, and dynamic pressure due to dam failures. In order to achieve this goal, a flume was built with
the bends. In addition, the effects of different upstream and downstream depths flow parameters were
investigated. Noticeable measured parameters were: velocity, dynamic pressure and height of the wave
flood due to the dam failure in 4 angles of 0, 45, 90, and 105 degrees (straight path after the end of the
bend).

Introduction

The dam-break flow has been a topic of significant research interest due to both practical and
academic interests. Dam failures are often caused by structural deficiencies, such as poor initial design
or construction, or due to lack of maintenance and repairs. The objectives of this work are to revisit
the experimental measurements on dam break flow over a dry and wet horizontal bed and to provide a
detailed insight into the dynamics of the dam break wave impacting a vertical wall downstream of the
dam, with emphasis on the pressure loads. Firstly, some of authors focused on kinematics of a fully
three-dimensional flow after a dam failure in well-defined laboratory conditions (Bellos,2004).
Besides, an experimental investigation was conducted by Lobovsky et al. at University of West
Bohemia, Czech Republic (Lobovsky et al. 2014). They worked on the dynamic pressure loads during
dam break in the straight canal. By embedding five pressure sensors on a vertical plate, the dynamic
pressure is recorded right above the bed. The experiments run in a flume with three bends, so the
studied case was ideal for two-dimensional investigation.
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Experimental setup
A flume for dam-break experimental setup was built and installed at the Hydraulic Laboratory of

Shahid Chamran University of Ahvaz, Iran. To simulate the sudden flow of the flood wave, a sliding
gate was used which was suddenly removed from the flow by an air pressure compressor and a
pneumatic jack. A frame with a pneumatic jack was built and a Plexiglas sheet (as a dam) was mounted
on it. The air compressor produced the energy for sudden removal of the Plexiglas. This system
mounted the Plexiglas on top of the Flume in 0.25. A view of frame, pnumatic jack, and plexiglass
palte and how the frame Install on the flume is shown in Fig. (1).

(a) \‘ (b)
Fig. 1- (a) A view of frame, pnumatic jack, and plexiglass palte-
(b) Installing the frame on the flume

Data acquisition and Pressure sensors
The data acquisition system includes all devices necessary to assess both the kinematics and the

dynamics of the dam break flow. It was used to measure the dynamic pressure of the flow. Five pressure
sensors were used to record the dynamic pressure. The sensor matrix arrangement is shown in Fig. (2).
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Fig. 2- (a) Data logger. (b) The sensor matrix arrangement on the Plaxiglass plate.
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Video recording

In parallel with pressure measurements, the evolution of the free surface profile and the wave
velocity are captured by a digital camera (Gopro-Hero4) that enables recording of 60 frames per second
(fps) at 4K resolution.

Results
Free surface profile

A side view of a free surface profile evolution in time for an experiment in three different wave
positions is presented in Fig. (3).
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Fig. 3- Different shapes of the flood wave in the fleme. (a) Before breaking point. (b) At the breaking
point. (c) After breaking point.
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Row Upstream Downstream Measuring Experiments
Depth (cm) Depth (cm) Angle Number

0-45-90- Last

1 10 0-5 Cross Section 8

2 15 0-5-10 0-45-90- Last 12
Cross Section

3 25 0-5-10-15 0-45-90- Last 16
Cross Section

4 35 0-5-10-15 0-45-90- Last 16
Cross Section

5 45 0-5-10-15 0-45-90- Last 16
Cross Section

6 55 0-5-10-15 0-45-30- Last 6
Cross Section

Number of Whole Experiments 84
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Table 2- Velocity values at different angles and values of different downstream depths at
the 30 cm Upstream Depth

Depth Approach Velocity
(m) (m/s)
BE;S)E[Le?rT) D[c)):g;rs]tr(%m 0 Degree 45 Degree 90 Degree 105 Degree
0.3 0 1.92 2.03 1.94 1.96
0.3 0.5 1.71 2.19 1.85 1.77
0.3 0.1 1.23 2.08 1.78 1.65
0.3 0.15 1.08 1.68 1.77 1.62
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Fig. 3- Variation of Approach Wave Velocities in 90-degree Bend at Different Downstream Depths in
Exchange for Changing Upstream One
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