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Abstract

Introduction: Spillways are important hydraulic structures that are constructed to release
flood discharge in the dam reservoirs. Spillways must have sufficient capacity, efficiency and
safety in the passage of floods, and in addition it must have economic justification. One of the
effective and economical solutions to increase the discharge capacity within a certain width of
the spillways is to use labyrinth spillways. In most cases, it is observed that it is not possible
to increase the length of the spillway due to the site conditions. In this case, using a labyrinth
spillway to increase the length of the crest can be a good solution. As the result, it increases
the efficiency and discharge capacity. In equal congress type of spillway, the overlap of the
falling flows and the resulting compression of the flow during the spillway, reduces the
efficiency and discharge coefficient. In this study, the reduction of falling flows interference,
and the congressional spillways with the length of unequal congresses have been studied and
compared.

Methodology: In this study, the labyrinth spillways with the length of unequal congresses in
two types A and B in the flume of the hydraulic laboratory of Bu Ali Sina University have been
investigated. All models includes of 5 cycles. The effective length of heights are equal to 336
cm and 10 cm, respectively. Thus, the effect of these two parameters on all models are the
same.

In this research, two type of congress weirs have been considered. The first type (A) consists
of 5 congressional weirs with different congress lengths, so that the closer we get to the center
of the weir, the length of congress increases, and the second type (B) consists of 5 congressional
weirs with different congress lengths. So, the closer we get to the center of the weir, the length
of congress decreases, and the longest congress in this type is the first and last congress. To
measure the water depth a point depth gauge with an accuracy of 0.1 mm has been used. To
conduct this research, 10 laboratory models of labyrinth weirs with different congress lengths
and one laboratory model of labyrinth weir with the equal length of congresses have been
constructed for comparison with other models. In each type, the flow rate and water depth on
the labyrinth crest were carefully monitored. This operation was repeated 3 times for each type
to minimize the errors caused by the test and the average data of each type was used for
analysis.

Results and Discussion: The results of this study in all labyrinth spillways with unequal
congress lengths, show that by increasing the H¢/P ratio, the value of C decreases and in each
weir for the lowest value of Hy/P has the highest discharge coefficient or C and with the
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beginning of falling flows and their interference and subsequent submergence, the overflow
discharge coefficient is drastically reduced. This reduction occurs with greater intensity for
labyrinth weirs with unequal congress lengths than for labyrinth weir with equal congress
lengths. It was found that, the discharge coefficients of the labyrinth weirs with different
congress lengths in high discharges are not much different from each other and shows the
same performance. According to the results of this study, in general, the efficiency and
discharge coefficient of the spillways of congresses of type A is better than type B. It is also
observed that the discharge coefficient of labyrinth weirs with different congresses lengths in
high discharges are not much different from each other and show the same performance.

Conclusions: The results show that if the total length of that part of the congresses which is
higher than the adjacent congress and there is no flow in front of it reaches 25% of the total
effective length, it will increase the efficiency and improve the discharge coefficient. If it is
more than 25%, the spillway efficiency will be reduced and the discharge coefficient will fall.
Also, in the best type in this research, the discharge coefficient in the spillways of unequal
congresses has increased by 40.7% compared to equal congresses.

Keywords: Labyrinth Rectangular Weirs, Discharge Coefficient, Unequal Congresses.
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Fig. 3 Darvas design chart for trapezoidal labyrinth
weir (Darvas, 1971)
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