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• Increasing the discharge capacity

• Lowering the crest level

Linear Weir
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• Increasing the discharge capacity

• Crest lenght

Linear Weir



• Free surface weir capacity 
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Comparison between non-linear weir and linear weir for the same discharge 
Q and spillway width
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• Bakheda Dam in Algeria 1936 - 1960

Bakhada Dam with linear weir-
Before 1960

Bakhada Dam with Nonlinear weir-
After 1960
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Bruno Gentilini (1941)
(Polytechnic School, Milan) 
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Labyrinth weirs studied by Hay and Taylor 
(1970)
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P.K. Weir represent a new type of labyrinth weir (developed by 
Hydrocoop France and Biskra University Algeria (2003)
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First publication (2003)



Introduction

Goulours dam (France, 2006)
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Ouldjet Melleg dam (Algeria, 2006)
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Van Phong dam dam (Vietnam, 2016)
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West Fork Eno Reservoir (USA, 2021)



• Evaluation of the influence of the main parameters on P.K. Weir capacity 
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Experimental Models

• Evaluation of the influence of the main parameters on P.K. Weir capacity 



Research Objectives

Geometries of studied models



Experimental method



Experimental station

Experimental Model



• Flow behavior over the tested models

Flat entrance Rounded entrance Trapezoidal form

Model UP&Downstream 
overhangs

Model with only Upstream 
overhangs

Model with only Downstream 
overhangs

Experimental Model



Geometry of the simulated models of labyrinth, (a) 
Rectangular Labyrinth (b) Trapezoidal Labyrinth

a

Numerical Model

(a)

(b)



Numerical model mesh and boundary surface

Computational Model : 

• InterFoam solver and the k-ε turbulence model were used
• blockMesh and snappyHexMesh have been used to discretize the computational 

domain and  a grid mesh of around 200 000 cells was generated.

Numerical Model



Comparison between experimental and numerical results

Numerical Model
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Discharge coefficient obtained from experimental tests for the entrance effect

Results and discussion
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• Entrance Effect



• Entrance Effect

Results and discussion

3D flow profile (a, b) and streamlines (c) over simulated models



Results and discussion

• Entrance Effect

Streamlines near the crest of the simulated models
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Results and discussion

• Effect of the developed crest length

Experimental results of crest length effect: (a) Rectangular labyrinth, (b) 
Trapezoidal labyrinth.
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• Effect of the developed crest length

Results and discussion



Water surface profile for H/P = 0.35, (a) rectangular with L/W =5, (b) 
trapezoidal with L/W=5.

(a) (b)

• Effect of the developed crest length

Results and discussion



Streamlines over labyrinth weir for H/P = 0.35 for labyrinth with 
L/W=5, (a) near the bottom, (b) near the crest for

• Effect of the developed crest length

Results and discussion



Streamlines at the crest of the labyrinth for 
both ratios, L/W = 4 and L=W=5.

View from top, trapezoidal with
L/W =5 (a), Rectangular with L/W=5
(b), Trapezoidal with L/W=4 (c), and
Rectangular with L/W=4.

• Effect of the developed crest length

Results and discussion



Experimental results of the effect of the geometry of the overhangs

• Effect of the overhangs design

Results and discussion



Results and discussion

• Effect of the overhangs design

Streamlines at the bottom of the simulated weirs



Results and discussion

• Effect of the overhangs design

Streamlines near the crest of the simulated weirs



 The entrance shape of the rectangular labyrinth weir has an effect on the labyrinth

weir capacity. The use a rounded entrance enables to increase the discharge capacity

by 5%.

 The obtained results have shown that the rectangular labyrinth weir provides higher

discharge capacity compared to the trapezoidal labyrinth weir, mainly for L/W= 4.

 The findings suggested that the enhanced configuration of the labyrinth weir could

be employed to enhance the discharge capacity without incurring any additional

expenses.

 Combining experimental and numerical approaches can greatly enhance

comprehension, analysis, and optimization of the nonlinear performance.

Conclusion
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