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The Effect of Suspended Load on Discharge Coefficient of Side Weirs
in Rectangular Channels

S. A. Ayyoubzadeh, S. Gohari Asadi and J. M. Vali Samani

Side weirs have been extensively used for water level control, in irrigation and drainage
canal systems for diverting excess water into relief channels in flood protection works,
and as storm overflow in urban sewage systems. The first theoretical approach that
studied the hydraulics of side weir was reported by De-Marchi (1934). Up to Now, all
the conducted experiments were under clear water condition and relationships proposed
for side weir discharge coefficient (Cq4) in clear water condition were used. Flow in
channels and through dam outlets and other measuring structures have various
concentration of suspended solids that may change the flow hydraulics and hence the
discharge coefficient. A study of suspended load effect on discharge coefficient was
carried out in hydraulics laboratory, department of water structures engineering, Tarbiat
Modarres University. Dimensional analysis indicates that Cq can be written as a
function of upstream Froude number (Fr;), depth ratio (y;/P), and flow concentration
(X). Therefore, 6 various discharges, 3 heights of weir (4, 5, & 6 cm) and 5 levels of
concentration (0, 3000, 5700, 10500, 19500 ppm), totally 90 runs were conducted. The
experimental results suggest that increasing the flow concentration for a given discharge
increases the average velocity in the main channel, reduce the head loss, and finally
increase the discharge coefficient of the side weir. In high-level concentration (19500
ppm), discharge coefficient is increased up to 15%. With respect to dimensional
analysis, a formula for calculating discharge coefficient of side weirs in sediment-laden
flow condition is proposed. This formula can predict discharge coefficient of side weirs

within £7% accuracy.

Key words: Discharge Coefficient, Lateral Intake, Side Weir, Suspended Load



