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Abstract

In this study, the stage-discharge curve of the standard WLH (Wide Low Head)
fusegate was investigated in a laboratory flume before and after overturning. For
this purpose, scale models of standard WLH fusegates were made in 16.7 cm
height, two cycles, with five different inlet wells heights and located in the middle
and end of the laboratory flume and they were tested before and after overturning.
The values of different discharges and their corresponding upstream depths were
recorded. The results showed that the trend of changes in stage-discharge curve
before and after the overturning of the fusegate has no significant relationship
with the height of the well. In general, in higher well height, water enters the well
lately and the fusegate overturns later and in a higher discharge. After overturning
of the fusegate, the upstream water depth decreases. The results showed that by
locating the studied structure in the middle of the flume, after overturning one
fusegate unit, the water depth in the flume decreased about 30%, and by
overturning both fusegate units, the water depth in the flume decreased about
50%. In the case where the fusegate is installed at the end of the flume, the process
of changing the stage- discharge curve before and after overturning is similar to
the case of installing it in the middle of the flume, but the water depth in the flume
at a certain discharge is on average about 7 to 11% less than the position of the
structure in the middle of the fhume. In general, fusegates have a good
performance for the passage of flood discharges. In the case that the fusegate is
made of iron and hinged, the cost of replacing the fusegate, which is one of the
disadvantages of fusegates, is reduced, also the amount of depth reduction after
overturning is reduced (about 15%). Finally, relationships for estimating the
discharge coefficient of the fuzegate in befor overturning state were presented,
and the statistical parameters show that these relationships have good accuracy in
estimating the values of discharge coefficient.
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Introduction

Regulating the water level in canals and reservoirs, also flood control, is one of the most important
factors in the management and operation of irrigation networks. If the fusegate is used, in addition to
raising the water level up to the desired height, because of having a longer effective length, it causes
less water level changes for different flow rates and also in times of flood, by overturning some units,
the fuzegate will pass the flood flow in this study standard WLH fusegate was investigated.

Materials and Methods

Laboratory flume that was used in this study, has 12 meters long and has a rectangular cross section
with 0.5 meters width and 0.7 meters height. The scale model of the WLH fusegate according to the
width of the flume, was made in two cycles (each cycle is 25 cm wide) with a cup height of 16.7 cm
and in one centimetre thickness. Wells with five heights of 16, 17.25, 18.5, 19.75, and 21 cm (please
note that these wells are placed on the chamber) were made of PVC. Iron weights were used in the
bottom part of the units to maintain balance and prevent the units from overturning quickly. fusegates
located in the middle and end of the laboratory flume and they were tested before and after overturning.
The values of different discharges and their corresponding upstream depths were recorded. The flow
range tested in this research was from 8.5 to 62 liters per second.

Results

The stage-discharge curves of the WLH fusegate with five different well heights before and after
overturning show that trend of changes in stage-discharge curve before and after the overturning of the
fusegate has no significant. After overturning one fusegate unit, the water depth in the flume decreased
about 30%, and by overturning both fusegate units, the water depth in the flume decreased about 50%.
In the case where the fusegate is installed at the end of the flume, the process of changing the stage-
discharge curve before and after overturning is similar to the case of installing it in the middle of the
flume, but the water depth in the flume at a certain discharge is on average about 7 to 11% less than the
position of the structure in the middle of the fhume. After overturning a fusegate unit that is hinged and
remains bent, it can be seen that the water level in the canal decreases by about 15% on average. In the
case that both fusegate units are overturned and bent and remain in their place, the amount of water
height reduction in the channel is almost the same (except for low flows). The difference between the
two stage-discharge curves is between the overturning state of one unit or two hinged fusegate units at
low flow rates and at high flow rates, approximately at y/H=1.3 (the ratio of the water depth in the
channel to the height of the fusegate) and the difference dimension There is no significant difference
between them. In befor overturning state, Using 80% of data and correlation coefficient R2, appropriate
relationships were proposed for estimating the discharge coefficient and this relationships were
validated using the remaining 20% of the data and Evaluation criteria RMSE. The results of the present
research are in relatively good agreement with the results of other researchers.

Discussion and Conclusion

The results showed that the trend of changes in stage-discharge curve before and after the overturning
of the fusegate has no significant relationship with the height of the well. In general, in higher well
height, water enters the well lately and the fusegate overturns later and in a higher discharge. After
overturning of the fusegate, the upstream water depth decreases. The results showed that by locating
the studied structure in the middle of the flume, after overturning one fusegate unit, the water depth in
the flume decreased about 30%, and by overturning both fusegate units, the water depth in the flume
decreased about 50%. In the case where the fusegate is installed at the end of the flume, the process of
changing the stage-discharge curve before and after overturning is similar to the case of installing it in
the middle of the flume, but the water depth in the flume at a certain discharge is on average about 7 to
11% less than the position of the structure in the middle of the fhume. In general, fusegates have a good
performance for the passage of flood discharges. In the case that the fusegate is made of iron and hinged,
the cost of replacing the fusegate, which is one of the disadvantages of fusegates, is reduced, but the
amount of depth reduction after overturning is reduced (about 15%). Finally, relationships for
estimating the discharge coefficient of the fuzegate in state of befor overturning were presented, and
the statistical parameters show that these relationships have good accuracy in estimating the values of
discharge coefficient.
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