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Applied Article

Hydrodynamic Analysis of Flow
and Discharge Coefficient in
Weirs with Porous Media under
Free Overtopping Conditions
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In this experimental study, the discharge coefficient of flow
over rectangular broad-crested weirs was examined under
two conditions: solid and porous (gabion). For the porous
weir, eight tests were conducted with effective lengths of 30
cm and 60 cm, using three gradations with mean particle
diameters of 11 mm, 19 mm, and 28 mm. Initially, under free-
flow conditions downstream of the weir, discharge
coefficients for solid and gabion weirs were calculated and
compared. Additionally, variations in velocity profiles and
Reynolds shear stress distributions within the hydraulic
domain of the weir were evaluated. The analysis of the water
surface profile demonstrated that increasing gabion particle
size reduced resistance to flow, thereby requiring a greater
discharge to achieve fully overtopping conditions.
Conversely, at constant discharge, increasing the weir length
enhanced hydraulic resistance, leading to a higher upstream
head. Examination of discharge coefficients revealed an
increasing trend with longer weir lengths at equal
discharges. On average, coefficients for porosities of 38%,
42%, and 45% were 0.74, 0.82, and 0.89 for the 30 cm weir,
and 0.95, 1.00, and 1.20 for the 60 cm weir, respectively,
whereas the solid weir yielded a coefficient of about 0.38.
Furthermore, by applying a multivariable correlation
equation and employing a gene expression programming
(GEP) model based on dimensional analysis, an efficient
predictive relationship for discharge over gabion weirs was
developed, achieving a coefficient of determination of 98%.
Keywords: Porous Weir, Velocity Profiles, Reynolds Shear

Stress, Water Surface Profile, GEP.
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