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Abstract. Compared to linear weirs, labyrinth weir can provide high flow ca- 

pacity at lower heads achieved through the increase of the spillway length. 

However, apart from extending the length of the spillway, hydraulic efficiency 

can also be enhanced through geometric modifications. This experimental study 

aimed to analyze the hydraulic performance of labyrinth weirs with rounded 

angles. To fulfill the goals, three physical models made of acrylic were tested in 

a rectangular flume measuring 4.80 m in length, 50 cm in width, and 40 cm in 

height. The models were designed as triangular labyrinth weirs, varying the 

rounded radius (r) of the angles (e.g., r = 0, 30, and 60 mm), while maintaining a 

constant spillway length of L = 870 mm. The results showed that for r = 0 mm, 

the maximum of the discharge coefficients (Cd) was 0.85. For r = 30 mm, the 

maximum Cd increased to 0.88. However, for r = 60 mm, the maximum Cd 

decreased to 0.83. This indicates that a slight increase in the rounded radius of 

the angles enhances the Cd of the hydraulic weir, but further increases lead to a 

decrease in Cd. 
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1 Introduction 

Since the discharge capacity of a weir is directly proportional to its crest length, several 
types of weirs have been developed to increase this length. Labyrinth weirs are often 
considered an alternative to linear weirs for enhancing spillway discharge capacity 
without widening the existing spillway channel. The common type of labyrinth weirs 
are triangular, rectangular, and trapezoidal. By increasing the crest length, labyrinth 
weirs have successfully enhanced spillway capacity by three to four times compared to 
linear weirs [1]–[3]. 

Several previous studies have focused on the influence of geometric and hydraulic 
parameters on the hydraulic behavior of labyrinth weirs, particularly regarding their 
performance [4]–[7]. Taylor [8] conducted several experimental model tests on differ- 
ent configurations of labyrinth weirs, providing a rational approach to studying flow 
over these structures to develop a design method. Hay and Taylor [9] proposed a design 
method based on experimental studies for triangular and trapezoidal labyrinth weirs. In 
their research, the hydraulic performance of the labyrinth weir was ex- pressed as the 
ratio of labyrinth weir discharge to normal weir discharge (QL/QN). In further studies, 
Tullis et al. [10] investigated labyrinth weirs in their empirical study, introducing total 
head, effective weir length, and discharge coefficient as factors af- fecting the discharge 
flowing through the labyrinth weir, which can be represented by Eq. (1).   
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channel were 4.8 m in length, 50 cm in width, and 40 cm in height. The flume was 
equipped with an inlet tank, an outlet tank, a centrifugal pump, and a sluice gate. 

Three physical models of labyrinth weirs were fabricated from acrylic sheets that are 
10 mm thick. The models were designed as triangular labyrinth weirs, varying the 
rounded radius of the angles (e.g., r = 0, 30, and 60 mm) while maintaining a consistent 
spillway length of L = 870 mm and a weir height of P = 100 mm for varying discharges. 
A half-round crest (HR) and one cycle design were applied to all model tests. The 
details of the three physical models examined in this study are presented in Table 1 and 
Figure 2. 

Table 1. Geometric characteristics of the physical models test. 

Model Weir Type 

The 
Lengt
h of 
Crest 
Wall

Effective

Radius of the 
Rounded 
Angles 

r r 
(mm) (mm) (mm) (mm) (mm) (mm)

L 
(mm) 

Basic Triangula 

M1 (No- 
Rounded 
Angles) 

0 0 435 0 435 0 870 

M2
Triangular 
Rounded
Angles 

30 31 373 62 373 31 870

M3 
Triangular 
Rounded 
Angles 

60 61 313 122 313 61 870 

Note: Effective length L = a + b + c + d + e
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3 Result and Discussion              

In the present study, tests were conducted under steady and free overflow conditions. 
Figure 3 presents photographs of all the models tested, while the ranges of the collect- 
ed data are provided in Table 2. 

M1 Model 
(r = 0 mm) 

M2 Model 
(r = 30 mm) 

Fig. 3. Photograph flow condition of the 3 physical models test.

M3 Model 
(r = 60 mm)



Discharge 

runs 

(m /s) (m) 

193Experimental Study on Flow Over Labyrinth Weirs with Rounded 

Table 2. Ranges of data collected from the labyrinth weir model tests. 

Discharge Head Over 

Model Q the Weir Coefficient Number of 

3

h Cd 

M1 0.0010-0.0096 0.0095-0.0274 0.43-0.87 19 

M2 0.0013-0.0102 0.0090-0.0270 0.59-0.89 17 

M3 0.0010-0.0096 0.0104-0.0280 0.35-0.85 15 

The variation of Cd with the HT/P ratios for the labyrinth weirs with different rounded 
radius of the angles is shown in Fig. 4. Equation 1 was used to calculate Cd, while 
Equation 2 was used to calculate HT. 
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Fig. 4. Variation of Cd with the HT/P ratios of all models tested.
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