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Thailand

Bangkok

Multi-Service Flood
Tunnel System (MUSTS)

Long Term Flood Prevention in
Chaophaya Basin, Thailand
In May 2012 Bangkok in Thailand is the venue for the ITA/WTC conference.
In the capitol of Thailand are a lot of interesting tunnelling projects, but
one of the most important problems is shown in this article: What is to do
against a flood like in 2011?
Thailand Underground and Tunnelling Group

Thailand’s Most Severe
Flood Crisis 2011
2011 flood crisis in Bangkok and
other major provinces is considered the worst natural disaster
in recent Thai history. With damage totaling 1,000 Billion Baht,
adverse impact of this disaster
is extremely significant for Thai
economy and daily life of the citizens. There are also intangible
damages apart from the tangible
losses.

Major Causes of Severe
Flooding and Practical
Solution
There are several factors contributed to the severe flooding in
upstream provinces and Bangkok itself. Among them, 2 key
responsible factors are
Excessive rainfall from major
typhoons
Insufficient flood drain system
in Chaophaya Basin including
Bangkok

•
•
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As we all know, climate change is
causing excessive rainfall in many
parts of the world, which is a natural
phenomenon beyond our control. However, we have to defend
this severe natural disaster by improving flood drain system. Three
major systems should be used to
improve flood drain or flood way.
These 3 systems of the table
should be integrated to optimize the investment cost. Type 1
should be used in upstream area
Type
1

System
Open channels
or canals on the
ground surface
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Subsurface canals
or shallow underground structures
Large Flood Drain
Tunnels
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Western Outer Ring Road

Eastern Outer Ring Road

Map showing Outer Ring Road (possible route for Multi-Service Flood Tunnel
System)

Tunnel 3/2012

Using diaphragm walls (underground earth-retaining walls),
cut-and-cover tunnel could be
constructed beneath the existing
Eastern Outer Ring Road. Using
special but common construction method called “Top-Down
Construction” (similar to method
adopted for construction of subway station underneath Bangkok roads), this system will have
minimum impact on current
use of Outer Ring Road during
construction. This system will
also minimize the cost of land
appropriation; the major part
of the flood drain tunnel will be
underneath existing road (motorway).
The cut-and-cover tunnel can
be constructed as double-deck
underground structure (similar
to 2 levels underground basement) – please see attached
illustration (Fig. 2).

Practicality and Effectiveness
Not practical in every area considering
current land use (e.g. Bangkok suburban
and urban land use). Expensive to
appropriate the land owned by ordinary
citizens or private sectors
Practical to implement but relatively
ineffective due to limited flood drain
capacity
Practical and effective in most areas and
land use especially in Bangkok

or suburban area of provinces in
northern Bangkok. Type 2 can
be used in both suburban and
urban area. Large Flood drain
tunnels are considered practical, most effective and hence the
best solution to prevent major
flooding in the long term.
Thailand Underground and
Tunnelling Group, TUTG, proposed Multipurpose Underground
Systems as large flood drain
Tunnel underneath Eastern Outer Ring Road from Ban Pa In to
Samut Prakarn (Fig. 1).

Upper Deck – will be used as
road tunnel in normal condition, no flood or minor flood as
shown in Fig. 3 and during moderate flood Fig. 4.
Lower Deck – will be used as
flood drain in normal condition,
no flood or minor flood as shown
in Fig. 3 and during moderate
flood Fig. 4.
Upper Deck – will be stopped
using as road tunnel or underground motorway and will be
used as flood drain or flood way
once major flood comes.

Tunnel 3/2012

Total length of this underground
system is approx.100 km depending on the final selection based
on further feasibility studies.
In some difficult area where
cut-and-cover tunnel is not applicable, bored tunnels using
TBM may be used to construct
the underground flood drain
tunnels.

MUSTS integrated with
other Systems
Multi-Service Flood Tunnel System (MUSTS) will be integrated with Type 1 and Type 2 as
appropriate in both provinces
in urban area of Bangkok. In
Bangkok, in addition to existing
Type 1 system, large to medium
diameter (3 to 5 m) inlet flood
tunnels will be constructed to
drain the runoff water from critical flood prone area into MUST
during rainy season and during
storm or flash flood – please see
Fig. 5.
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Multi-Service Flood Tunnel System

Possible Power Generation using Deep Shaft
integrated with MUSTS
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Drained water from MUSTS can
be further utilized to produce
hydro-power as can be seen in
attached sketch (Fig. 6 ).
Depending on the selected
size of the project, electricity of
400 to 600 MW can be produced by extended application of
MUSTS as Multipurpose Underground System.

Key Advantages of
MUSTS
Large volume of floodwater can
be drained out in a short time due
to high hydraulic gradient (1,500
m3/s, 129,600,000 m3/day).
Minimum land appropriation
is required – practical for existing
land use in Bangkok and nearby
provinces.
Can be integrated with existing drainage system to enhance
flow rate in existing system.

Multipurpose Underground Service Flood Tunnel System (MUSTS)

Minimum land appropriation is
required – practical for existing
land use in Bangkok and nearby
provinces.
Can be applied as multi-service system for maximum benefits for the public.

3

Normal or Minor Flood Situation (upper deck using as motorway, lower deck
draining out
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Moderate Flood Situation (upper deck using as motorway, lower deck draining out water)
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Major Flood Situation (both upper and lower decks using as flood drain tunnel)
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Power Generation Shaft in Multi-Service Flood Tunnel System

