4.1.4

During high water level of the Chao Phraya River,
diécharge from the Preliminary Study Area to the River is
usudlly carried out by the assistance of the operation of

gates and pumps as shown in Fig. F,21 and Fig. F.22.

Estimation of Prpbablé Water Level

Based on the adjusted anmial waximum H.H.W.L, M.W.L and
L.L.W.L at five stations, the probable water level of the
Chao Phraya River was estimated using th Thomas plotting

method as shown in Fig. ¥F.23.

According to the calculation, it has been proven that the
flood water level between the mouth of the Chao Phraya
River and the Rama IV Bridge {mouth of the Klong Bang

Khen, 58 km upstream from the river mouth) does not

‘differ much in a less than 10 year return period due to

the influence of the tide in the Gulf of Thailand as

shown in Fig. F.24.

4.2 Klong Water Level

4.2.1

"Investigation on DDS and RID Data

As menticned -in Section 2 (Data collection), water level
data in the klongs could only be obtaiﬁed since 1981
except at the klong Phra Khanong and the Klong Sam Rong
Flood Gates (F,G.) of RID. ‘Besides, as every gauéing
station is influenced by land subsidence, adjustments arve

necessary to correct ‘the MSL. According to the check

‘survey by the Study Team, water levels at the Klong Phra

Khanong F.G, the Klong Sam Rong F.GC and the Klong Tan
Pumping Station have to be adjusted by ~-0,930 m, -0.580 m

respectively,



4.2,2 Observed Water Level in 1983 and 1984
As deséribed before, twelve new recording water level
gauges have been instélled at th hydrologically important
" points in te main klongs and data has been obtained from
th beginning of August.in 1983. These data were used to
verify the hydraulic calculation model in combination
with rainfall and to understand the discharge situation

of main klongs for this Study.
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Thiessen Polygon

Each Representative Station

POLYGON IN THE STUDY AREA

Table of Cont_roi!ed Area for
~_Station - R ' ' . i
ltem DonMiaxfBangKhen|Bangkok | BangNa [BangKapi MinBuri |LatKraband Total
- 'ﬁ&i%l 77.0 | 77.1 | 23.8 53.7 | 116.2 | 93.7 | 59.5 | soo1
A e S
& |Thiessen | 01537 | 0.1539 | 0.0475 | 0.1072 | 0.2319| 0.1870 | 0.1188 } 1.000
Area . :
o nd . -
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o Lo AT :
Thiess .
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Appendix G FLOOD PROTECTIGN BARRIER

This Appeudix describes the required flood protection bairier for the

external flood water flowing from outer areas or the Chao Phraya River.

The facilitiés described in this chapter include the flood protection

barrviers, conlrol gates and cofferdams.

1'

General

The proposed flood protection barrier is to be conétructed at.the
border of the established polders in the Master Plan Area which are
Polder Bang Kheanang Sue, Phra Khanong and Bang Na. Each polder
will be protected from exterﬁal flood waters by a flood protection
barrier consisting of embankments, roadways, raiiways and cofferdam
gates. The rain-water in the poldér will be discharged into the Chao
Phraya River by gravity or by pumping when the outside water levels

are high,

The floods in Bangkok seldom exceed 2.0 meters above mean sea level
since the large flat areas of the river delta are able to retain a
huge amount of water. As shown in Fig. G.1, derived from the
Eydréulic study, the flood levels for the design rainfall surrounding

the Master plan Area are low and do not exceed more than 40 cm over

"ground levels when based on the condition that the City Core, Green

Belt and Sumut Prakan flood countrol projects prevent inflow from
couter areas. Thus, a relatively low floed barrier will provide

efficient protection for the Master Plan Area against the high water

in the river.

Basic condiﬁions_for:flood barrier planning
For the planning of the flood protection barrier, the design criteria
is established as shown in Tablé G.1, takingiinto account the
foiiowing:
2.1 Barrier vutilizing the existing embankment s
Utilizing the existing embanked roads and railways in the Master
Plan. Areas as much as possible the pfoposed individual drainage

aveas will be protected from external flooding. However, there



2.2

are some existing embankments of lower elevation and at gsome
1ocat10ns these are no embankments, which permlt flood waters to
enter into the Master Plan Area. Such low spots along Lhe.'

proposed barrier altgnmento, asg well as other drainage openlngs

which cross the perlphlal roads, must be 911m1nated or controled

in order to ensureé adequate flood protection. To provide such
protection, uew embankments are required or existing ones

raised, and gates and cofferdams ave requived.

Barrier height
For the planniig of the barriers having a sufficient helght to
prevent over topping by'OQtsidé water, the following high water

levels are considered.

'(1) Flood level along Chao Phraya Rlver

The 100 year frequency flood level of 1.90 metre above MbL
is considered for the crest elevation of the barrier in
- Bang Ma. In the City Core PrOJect and Samut_ankan
Project, the same 100 year Ereduency water levels have been
adopted. ' ' '
(2) Flood level along the Eastern Border.of Master Plan
.The 5 year frequency flood levels are considered for the
barrier along'the eastern border of the Master Plan Area,
being compatible with the design magnitude of the trunk :
facilities. _
(3) Flood level iunside the Master Plan Area
The 2 year frequency flood levels are considered for the
'barrier at border of each drainage area which is compatible
with the deSigh magnitude of the inmmer polder facilities.
The flood barrier should be planned to have a freeboard taking
into account thé.effects of waves and a safety allbﬁaﬁée.
Cbnsidering the impoftancé.of the.proposed bafriers, a Freeboard
of 30 c¢m has been adopted along the Chao Phraya'River‘and the

eastern border of Master Plan Area. For the .inner barrier, a

freeboard has been considered unnecessary.



2.3 Land subsidence and settlement
Thg:crest level_of the barrier should be considered iu relation
to the land subsidence estimated as 0.7 to 1.0 metres in the
target year 2000 as described in Appendix. The ground
elevations described 1in this section, therefore, are those of
year 2000. ‘The high water levels have been also been calculated

by considering this land subsidence.
‘In ‘addition, settlement of embankment fill normally oceurs
immediately after placing and continues for a long time, caused

by consolidation of the lower soft ground layers.

Alignment of Flood Protection Barrier

The flood protection barrier is divided into.8 sections as shown in

Fig. G.l. The section 1 is the stretch along the Chao Phraya River,
section 2 3long_the City Core project, section 3 along the Northern
Bangkok,'séction 4 and 5 along the eastern border of Master Plan Area
and Samut Prakan Province, sectlon 6 for the.border between Poldef
Béng'Sue and Phra Khanong, section 7 for the border between Polder
Phra Khonoang and Bang Na, and section 8 for the inner polder at the

Ramkhamhaeng University area.

Séction I: As shown.in'Fig. G.3, the barrierllength of the section 1
is about 6.2 km élong the left bank of Cha6 Phraya River from the
boundary between Bangkok city and Samut Prakan Province, to the
Phrakanong pumping station via the mouth ofﬁKlong Phrakanong. Due to
laﬁd subsidence, the future ground elevation'will-be about 2 wm lower
than desigﬁ water level of Chao Phraya RiVer,'thérefdre, the fiver
banks with a crest level of 2.2 meter above MSL is required to be
ﬁonstructed for the flood protection barrier. 7The flood protectioen
barriers aleng the Chao Phraya River in the City Core Project and
Samut.Prakan Project connected with éhis‘prbject have been planned

with a crest elevation of 2.25 and 2.10 meters respectively.

Section 2: . As shown in Fig. G.4, section 2 is about 19.4 km length

from the Phrakanong pumping station to Klong Bang Sue along the

G-3



periphery of the City Core Project;.-The.fufure cresp_elévation'of
the barriers consisting of the existing roads‘aﬁd:réilways'in this
Sectidn‘will be at.MSL more or less. Considering léﬁd subsidence of
1.0 meter this will be_higher than expected inner high water level of
about -0.20 metres.

Thefefore, the new barrier in_sectioh 2 is not neéessary for the
master plan.

In the study for City Core Project, the barrier with crest elevation
of 1.6 - 2.2 meters above MSL in pfesent topography has been proposed
to protect the external floods and this is basiéally consistent with

this Master Plan.

Section.S: The exis;ing embanﬁment of railways and roadways will be
utilized for the barrvier of 20.9 km length in the section 3 as‘éhown
in Fig. G.5. The crests of the embankments at 1.5 metres above MSL
will be adequate comparing with the.expeéted_inner wafer Ievél_of
~0.4 below MSL.

Therefofé, the construction of new barriers is not necessary in

section 3.

Sections 4 and 5: The barrier with a total length of 50 km in
sections 4 and 5 is the barrier between the Master Plan Area and the
retention aréa (Figs. G.6 to G.7). The barrier utilizes the existing
roads such as the Klong Song, Phahol Yothin foad, Rum Intru road,
Bang Khen to Bang Kapi roéd, Hua Muk to Sum Rom road and the soi
located the boundary of Bangkok city and Samut Prakan Province. The
maximum flood debth.in the eastern outer area is expected to be only
20 to 30 cm over the ground elevation. The height of embankment of
the existing roads of 70 to 100 cm is enough to protect from the.

inflow of the storm water from the outer area.

G4



4.

Sections 6 and'7: The barriers of sections 6 and 7 are at the border
betﬁeeﬁ Polder Phra Khanong and Polder Bang Sue, Polder Bang Na in
ordér to independéntly control the stormwater of the three drainage
Areas (Figs. G.8 to G.9). The crest of barrier utilizing the
éxisting roads and railways is higher than the expected inner water

level, therefore, new embankment construction is not necessary.

Control gates, cofferdams and lock

Where the proﬁosed barriers intersect the klongs as shown in Fig.
H.10, controi gates or cofferdams are required in order to control
the sfream flow. ‘The 7 ﬁlanned coﬁtrol gates facing to the Chao

Phraya River will be operated corresponding to the water level of the

river, opening in case of low water level and closing in case of high

water level. The 48 planned cofferdams having one or two gates in
the land side barrier will be mostly closed in the rainy season and

openad in the dry season for flushing, cleaning klongs and irrigation.

In the urgent 1984 programme, the gates alpng'Chao Phraya River which
are 1in the same'klongs required in the Master .Plan have been newly

constructed. In the near future, however, these gateusill-fequire

improving as the beds of the Rlong will have settled due to land

subsidence. In the Master Pian, therefore, they will be coﬁSideréd
for reconstruction as a long raunge development although it ‘will not
be necessary in the first stage of the Master Plan coustruction.
Furthermore, at some of the planned locations, esPeCiaily Bang Na
area, there are existing cofferdams but are of a temporary nature,

therefore, thése cofferdams are proposed for new construction.

In addition to the control gates and cofferdams, the navigation lock
in klong Phrakanong, which is one of large navigable klongs, will.be
neéessary with fhe capability. to handle river barges and boats under
any hydfauiic conditions. In the urgent prograume, the existing
havigation lock has been improved, however, this iock will have to be
further improved as a long range development in the Master Plan in

order to provide sufficient height against settlement following land

subsidence.
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K.PHRAYA SUREN

Flood Protection Alignment

_+19Q ~ Design Water level { m.MSL )

Note: The barrier slignment {(s»ss),utiilzing the existing
road 1s adopted for part of section V,lustead of the
originallystudied alignment (EER) ruuning on the

future extenslon of the Outer Ring Read.
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Sectionj Length
1 6.2 km
Il 19,4 km:
LIr 20.9 km
IV 26.4 km
)i 23.6 km
V] 12.1 km
- VIT 5.6 km
VIIL 13,0 km
Total 127.2 km

Hg, ¢.1 PROPOSED FLOOD PROTECTION BARRIER
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MASTER PLAN ON FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK
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