Case study No.1: Malaysian Dam Spillway
Physical model study for the determination of the flow patterns downstream
of the spillway
The Dam
The dam will be a 62m high concrete gravity dam approximately 240m wide across, located in Malaysia. The
dam will increase reliable raw water supply to the Water Treatment Plant that supplies Kuching City. Model
testing was required to determine the flow patterns downstream of the spillway and to suggest
improvements.

The Work Programme
The model was to investigate the effectiveness of the draft
design in effective energy dissipation and containment of the
hydraulic jump on the spillway under various flow and tail water
conditions. Design improvements were also needed to the
stilling basin and modelling was to determine elevations for
chute blocks and baffle piers.
A 1:35 scale physical model was constructed and tests were
undertaken at different flow rates to assess the hydraulic
conditions within the spillway arrangement. Flows representative
of various return periods of up to 1 in 1000 years were used (150
to 1950 m3/s).
During the initial tests, a detachment of the flow from the initial
steps was observed downstream of the bridge for the five
spillway openings. High velocities were measured on one side of
the riverbank due to the non-symmetrical design of the spillway.
At the higher flow rates, a significant proportion of the flow was
overtopping the sidewalls.
Modifications to the physical model were made in three stages;
flow detachment was reduced through a series of tests with
various block arrangements on the spillway steps; blocks were
added to the stilling basin for the containment of the hydraulic
jump; the southernmost spillway opening was closed to observe
the effects on the upstream levels and amount of water on the
sidewalls. Finally, lips were added to the sidewalls to deflect the
flow back onto the spillway.
The Result
As a result of the physical model testing, specific recommendations were made to optimise the initial outline
design to improve the energy dissipation of the spillway and to ensure that the hydraulic jump was contained
on the stilling basin at the design flow rate.

