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ABSTRACT

Currently, urban drainage system is becoming a critical
problem, especially  for city on low land flood plain facing
frequent flood as Bangkok. There are various causes contributing to
urban flooding but one of the serious cause is inadequate capacity of
canal system for drainage. Consequently, there should be study to
assist in planning and improvement of the canal system drainage
capacity.

This thesis objective is to formulate a mathematical model to
obtain flow rate and water level for the evaluation of existing capa-
city of canal drainage system and means of improvement. The study
area is Hua-Mak which was heavily flooded in 1983. Data used in
simulation of the study area are rainfall and water level as study
by JICA, ground level from Department of Survey Engineering, Chula-
longkorn University, crosssection of canal from DDS (BMA) and as study
by JICA, and land-used as study by JICA.

The model composes of 2 main components  The component is



the Hydrologic Surface Runoff Model based on Rational method which
yield hydrographs of lateral inflow. The second compoment is the
Hydraulic Routing Model based on Momentum Equation and Continuity
Equation. The characteristic of flow were assumed to be gradually
varied unsteady free-surface flow in the subcritical range.

Since the study area is at a lower elevation than the adjacent
land, Therefore, this area has been already constituted by the polder
and water is drained off this area by pump a capacity of 4 CMS
at the end of Klong Kracha 1.5 CMS at the end of Klong Gig and 0.75
CMS at the end of Klong Chit.  However, flood problem still
persists during heavy rain.

In evaluation of ‘the existing capacity of canal drainage
system, at  2-year return period storm, flooding will occur in the
study area for 5 hours at the upstream and 4 hours at the downstream
in Klong Kracha.  When using 5-year return period storm, flood dura-
tion will be increased to 9 hours and 8 hours at the upstream and
downstream of Klong Kracha respectively, Main reasons are:size of
existing canals are small and shallow together with the low capacity of
pumping station at the end of canals.

In improving of the canal drainage system in the study area,
at 5-year return period storm, flood problem can be prevented through
the expansion and dredging of Klong Kracha, Klong Gig and Klong
Chit in addition to the increasing of capacity of pumping stations at
end of Klong Kracha, Klong Gig and Klong Chit from 4 CMS to 6 CMS,
15 CMSto 3 CMS and 0.75 CMS to 2 CMS respectively.

Ramkhamhaeng University Campus which is a part of the study
area where the land level is relatively lower than surrounding



area, the current configurative flood protection is a separate
polder with 2 pumping stations installed. The pumped water is
direct to each main pipe line at the front of the university and
to Dbe drained to Klong Kracha and Klong Gig. However, due to
insufficient capacity of main pipe, this causes flooding at the road
infront of the University. It is suggested thatasufficient size
culvert installed in front of the university to drain the water
directly to Klong Sean Seap could solve the problem effectively.
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cross section area of channel

top width of the cross section ofchannal
runoff coefficient

hydrostatic pressure force
friction force

weigth force

bottom pressure

acceleration of gravity

water surface elevation from datum
rainfall intensity

length of Link

length of sewer

manning roughness coefficient
wetted Parameter

discharge in channel

peak runoff

flow to or from the node

Volume of inflow per unit of length of channel
hydraulic Radius

Slope of bottom of the channel

energy gradient

time step

time of concentration

time

Velocity

Weight of the element of water
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ARF.

JICA
BM.

CS.
CV.

distance

depth of water

bottom elevation from datum
specific weight of water
density of water

angle of slope of the river bed

area reduction factor

Camp dresser & Mckee, Consulting engineer
Japan International Cooperation Agency
Bench mark

Bangkok Flood Control and Drainage Project
Control Surface

Control Volume

Cubic Meter per Second
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