2.5

2.5.1

‘Proposed Facilities for the Feasibility Study

Drainage Facilities

The drainage system in each polder has been studied and
recommended in the previous subsection. In this system, the
allocation of discharge capacity of drainage facilities is planned
as shown in Fig. C.34. Fig. C.36 shows how drainage facilities

are hydraulicly effective on flood protection.

lowever, the degree of flood protection must be upgraded stage by
stage. Existing drainage facilities are divided into three kinds
i.e., primary, secondary and tertiary drainage facilities.
According to the results, primary drainage facilities are ranked
as nigh, followed by secondary and tertiary drainage facilities.
Consequently, the implementation schedule is planned to start the

construction of primary drainage facilities.

Taking into account of above facts, the drainage facilities as
shown in Table C.20 to C.22 are proposed for the Feasibility
Study. Improvement works of klongs are classified into five

classes as follows.

Class T : new drain with retaining wall

Class IT : widening + deepening + construction of retaining wall
Class IIT : deepening * construction of retaining wall

Class IV : no improvement (IV-2)} or deepening (TV-1)

Class V : widening + deepening

The hydraultic studies are conducted on condition that the proposed
drainage facilities for the Feasibility Study are constructed.
Fig. C.36 shows the contour lines of maximum water level while
Fig. C.37 shows the relationship between pump discharge and the
storage capacity of klongs and retention areas. According to the
results, there are some floodings in the east area of Phra Khanong

Polder in which drainage facilities are not proposed.
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Table €.20 Proposed Pumping Station

Pump Capacity Proposed Pump Capacity (m>/8)
. \ . . Utilized To be newly
M }
Pumping Station in M/P in F/s Existing Cous t.
Bang Khen 1. Bang Khen New ] % 9 -
and 2. Bang Khen 01d  , 13 115 12 -
Bang Sue 3. Bang Sue 50 36 36 -
Polder 4. Huay Kwang ~ 3 4] 3
Sub~total 65 54 57 -
Phrak- 1. Phra Khanong 90 a0 105 -
hanong 2. Lao - 9 0 9
Polder 3. Gig 3 - -
4. Kacha ) - - -
5. Campus - 1 1 -
Sub-total 99 100 106 9
Bang Na 1. Jek 6 3 6 -
Polder 2. Bang 0Oa 18 12 18 -
3. Bang Na 21 15 15 -
4. Bang Nang Chine 9 9 0 9
5. Bang lai - 6 0 6
6. Klet - 9 0 9
Sub-total 54 54 39 24
Total 216 206 202 36
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Table C.21  Proposed Drains

Proposed closed drain

Dimension Proposed
;7;gE? ;n Size Length
Location (m) n (m) (m)
Bang Bue  Sena Nichom Rd. ..... 59 B1.9x1.9 2,000
Polder Ratchada Ditch ..... 44 2@B2x2 100
K, Lat Yao 49-51 B2x3 70
Sub—~total 2,170
Phrak- Highway Diteh ...... 113 2@B2x2 900
hanong From Ramkhamkaeng... 118
Polder university to d 1.5 200
Saen Saep
Sub-Total 1,100
Bang Na Cross of Bang-Na-Trad
Rde suvsenvassocnasnas 9 2@B3x3 175
Polder Cross of High-way .... 5 # 2,5 35
Sukhumvit Soi 50 .... 54 B 2.5x2.5 700
Connecting with
K. Bang - 11 B 2.5x2.5 150
Jelk and side ditch along
Sukhumrit Rd. soi 50
Sub-total 1,060
Total 30,000 4,330
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2.5.2 Hydraulic Study for Project Evaluation

In this subsection, hydraulic effects have been studied based on
Table C.23.

Table €.23 Calculated Case

Green Second Land F/8 .
Case Belt Barrier Use Facilities Rainfall Frequency
1 0 0 1985 X
2 0 0 1985 0
2, 5, 10, 20 Years
k) O 0 2000 X
4 O 0 2400 0

The results are shown in Figs. C.38 to C.45.

According to the results, flooding situation will be alleviated by
about 10 cm around areas where proposed facilities are constructed.
On the other hand, 1t is obvious that the proposed facilities will
be little effective on areas where drainage facilities are not

proposed in the Feasibility Study.

C - 44



(

Saction III

Section IV

+1.10

Y, [40.10
. -

Section I

K.Sam Wa

5{km}
e e e
Legend
/E )B Barrier
¥ ¥ ¥ % Barrier to be newly constructed Section Txisi. Road/| 16 be Con- Total
2 L] Ratlway structed Length
/ / Barrier utilizing existing road I 3.4 km 3.4 km 6.8 km
Sectton TIT & railway g b 11 19.4 - 19.4
~ i _
M Gate to be newly constructed (4) 3 h.. Ll 20.9 20.9
o 1v 25,4 - 26.4
O Gate utiliging existing . v 28.2 L.7 29.9
wooden gate . Vi 12.1 - 12.1
N - 5.6
a Pumping Station with Cate 2 n Yit >
S 2 Vit 13.90 - _ 13,0
+0.84 DESign Water Level (Hl:MSL) Total 129.0 Tem 5.1 Tem 134.1 J{m
~0.18]  (Blow Figure shows Future W.L.)
Fig. c.1 PROPOSED BARRIER AND GATE

C - 45

L_FEAS‘BIL!TY STUDY ON FLOCD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKDX

B GR

2529B.E
1986A.D



HOMSNVE-NVEUNENnsS NH3ILSYI Ni 133f0Ud JDVYNIVHG/NOI1J3108d QOO0 ND ATGRLS ALINGISY3I

|

|
IR Toser

UOIIeAaTI DININI SAOYS SEEIYIUSIEZ GF AnBTF :

AVIWITIRDE PUT DDUIRFEQRE PUNY FoLAIPITUOD - .
oy

YyYyvy
puadag

YATHEVE NOILDHI0Yd QO0TL I0 FTIL0Ed NV INIKRNOTTV: <0 "Bl R Rl U

pFarnziysuon Afnay 9q 03 I19flaEg

o

) pieoqaaiy

(OE-Q)o0" 1 {IuMITIVSS) VUIPLEQNE pPUTT

T 1+ 14m UB[Eeg 06" 1 inpA3p JeiEm UB|isg
0S° T+ Tieei> peijnaoy oLz Terd] ivuas poIfnbey
] WOz [ Paoy] tuas) pulicip Tz iF ey AT v%ﬂ%ﬂ
1 T 1 S0 Wy o TE wye 0
—- L . b
1" ouw...m_n -
sxnang Imﬁuwm. (3 weradeg [GECI=EE (¥} uraneg
1] [ as EH
RN am\.m_f 2o+ 1937 pumoin M (IudE2Id I¥) {3anIAng ur} a
ru1diip .\ - 1 LLLLLLL .
m TR - _ — TeA9T I33Ta uITsag - . . VALY ga
= — o ——— = ——r ——| ———F = - feaeomo= ————y | o —— =~ | ree———c=me
Io.:_u:.._ u1 - ] . 0z 1+ & C P ol o QTR LS FIsnaT puURGIH %
oeiE s Tana7 uu.iu prazabay | Mw..u-_ﬂmﬁc Z A % = ........I.!I-.llllll_l 4 .“;..I.l..mrl l.lL.-l..
z+ . 06 TF o T9a9T 28370 Wreeg - 06 T+ | e
IIu:umn..m 2y m oz T+ m
Fip e 0L T+ Taa8T 25310 paagnbay DL T+ 1 e
Wi s Lo s
=00
b
<2 3ot
T T-AALLVRHELTTY e
(Apnas sTy3 uj pandepy) [-FALIVIMEITY VYYYVY
F o —— ]
3::.493. ﬂ S X ] INTHHOTTV uWaTaave
. il
pwod “3FIX3 FUTITITIN

.. :zeyaaeg pescdazg

..:.,om *157%3 BulTyITIan
zajzaieq pesedoag

M. ’ | .,. - " . g -. ! : B 3 ' = ;. - . ., . . i \ .u.oﬁunaﬂ

— uu...?um 2103 £379
Lo E < o PROY . "1ETX3 ma._uuﬁ._..ﬂun -
i m. .h.“_ i za1ziEg _uamoauum
: } gL . w s e iy e Ty 13
Lo 3. .
z m.. m. m o Tn:nm_nou auﬂh._..hm ﬁ ﬁ
L : Fiﬁ@uﬁag 4 (2 c0 sum 3
wuw 2
g =
Bt “
38 o, : = T:aﬂn_c. 32 farzouany sau.nouuum
i .. e - | NS SR
ur *T= -
(" T=D [ yoq Sueyy aqnz 30TV (@iy - £=T) TonTd Eﬂmua,m et ZuoTy

JZ

C — 46



1. ALONG CHAO PHRAYA RIVER-CONCRETE WALL TYPE

II.

ALONG TUB CHANG BON-EARTH EMBANKMENT TYPE

Probable H.W.L. (M.5.L:M}

3.00'}

vDeaLgn Water Level (+1.90)

Required Top Elevation Wall to be extended
&- of Wall (+2.20) in next stage

gariginal g.ruung| ElevatluTlQBB )

+1.90 "il," +
g t90 ily _,gﬂ_l,-ﬂl_

ny lll‘

MY

Land Subsidence ny Land Subsl
to be considered dance b
tn F/8 (b ~50%cm) TR RS {hz»100em) 2

DA
|

ghve.+0.2m

7%

Future 8stape

Legend

"I :+ Proposed Wall Hefght (Ave., 1.50m)

"ll," 3+ wWall height te be Extendad [n Hext Stage (Ave. 2.00)
by "t Land Subsidence to be considered {n F/S (50cm)

hy ¢ Ewpected Land Subsidence i 2000 {100cm)

Design Water Level Along Chao Phraya River

10aYaars
(EGSEETI\ Subucban 50 Yoars
Samuet Prakan Bangkok{Praject 30Years 7
Sey Wall Project & City Corp Project ‘ZOYea.'—\ //
2.50 - Vs
. L~
L~
gl Requirad| Ciest Hléwvntion
- wel | e
2.004 Freabeard= i0eq —— / el
' B 2 L e e el
|
10Y¥onrs
5 Years
1.50
1.00 5 L o s
0 10 20 230 40 90 60 70 80 20
3 5 < Dlstadce Erom Gulf of Thailand
& & w
ol H (km)
q 8 -5
¥ o &
[ Hot 9 a
o ol
u ] &
o8 o0 a-{’
& 2

w+1.50

v Design Water Level igttlemenr, hz(qascm)
+0. 84

T {AE Presenl‘.)_ / L Frashoard {30en)
—

L. 30w

(It 1985) |
Original Ground Elevatiom\ gig,20 !

S\ (In 2000)
hy=k,0m Land Su%i&enc? NS

D) v-0.80
Dy
g MSL
= =
At Present In_ 2000
Legend

H :Proposed Pike Height (Include Freeboard, Settlement}

W iDike Helghe In 2000

hy:land Subsidence

hy :Dike Sectlement

Dy:0riginal Ground Elevation (198%), to be Assumed in 40.20
Dz.Ground Elevation {2000)

Design Water
\ = Level -0.18

F

ig.

C.3

FLOOD PROTECTION BARRIER HEIGHT

FEASIBILITY STUDY ON FLOOD PROTECTION /BRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

¢ - i | /G

2529BE
19R6A D



q_; K. Hok[{¥Wa

w
FEEERI ST RSN I TIIR RTINS

K.Sam Wa

EnTaeT B EEREE Barrier

AAAAAALAMA Barvier(Newly Constructed)
Klong to be Improved

« ain Draln{Newly Installed)
Existing Pumping Station
Propesed Pumping Station

Existing Gate

Proposed Gate

F|g. C.4 PROPOSED SYSTEM IN THE FEASIBILITY STUDY

'FEASIBILITY STUDY ON FLOOD PROTECTION/DRAINAGE PROJECT [N EASTERN SUBURBAN-BANGKOX

C - 48 —_-DJ G ?333?13




0

Fig

% 8 Legend
_ =N
% : Residential
\ = \é i Commercial
/ \ 777 Industrial
.'HI_W — || -
s g Institutional
TR B4 _
1 Szcalg 4 5(km) s T EZZY Public Green
c.5 LAND USE IN STUDY AREA 1IN 1983

C - 49

FEASIBILITY- STUDY ON FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGHOK

I

2529B.E
1986A.D



G
‘h

EE] Open Space ==

22 Commercial Area
Industrial Area
Institutional Area

B Agricultural Land

" B3 Green Belt

Trunk Road

== EXpress way -

&: Master Plan Boundary

L N X ,'-i
. [® Residential Area (h|gh dens:ty)
S Residential Area (low density)

Fig. c.6 | LAND USE PLAN FOR STUDY AREA IN 2000

FEASIBILITY STUBY ON FLOGD PRBTECTIGN/DRMNAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

c - 50

[ GP

25298

19864




*.-ET AT
*a c"a".
AR Y=
Y
A
: AR -

- =1, - 1.3, A ” 4\
/-‘ ;0_3.1, ’ ___:::‘\
.V ’ = - »

' 1 2, e (-&-u RN
: 4 +U.[\Q Tﬁ ] ] ,)
2 /e e, AL
i

Legend

. Existing Urbanized Area
]

, \ . - " scale
: Existing non-Urbanized Area .

.1 2 3 4 5(km)
. . Sl scuseeal—— Sexmnrd
0T ] Contour Line of Ground Elevation .

Flg C.7 GROUND ELEVATION IN THE STUDY AREA IN 1984

FEASIBILITY STUDY ON FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

e
C - 51 Jl (GEN To6eA D




Land Use in Master Plan Area

Land Use Area
\

Urbanized 216 km?

Non-Urbanized 44 km?

Total 260 km?

LEGEND

Urbanized Area

Road & Railway
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(A) Rainfall Intensity - Duration Curve
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Fig.” <. 13 TRANSFORMATION OF RAINFALL INTO RUNOFF '
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"No.,of Sub- Area
Drainage Area (km?)
Legend
1 0.22
] Klong 5 0.31
= Pipe, Box culvert 3 0.37
—= e, Box culver
a o 4 0,16
® Pumping Station 5 0.32
6 0.14
A Sub=drainage Area Z 0.14
@ Retention Area 8 0.36
9 0.37
St:'© Water Level Gauging Station 10 0.18
11 0.33
1z 0.13
13 0,14
14 0.19
15 0.15
Campus 0.43
Retenti
Fhrea | 4.56
Total 8.00
Fig. C.15 SCHEMATIC MODEL OF RUN OFF MODEL AREA
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Legend:
QZZZ}: Retention Area (R.A.)

Dimension of Klongs

Name of Klong Length(Km> X Width(m)
K. X1 0.9 x 12.0
K. K2 1.0 x 15.0
K. K3 0.8 x 11.0

ﬁg. c.18 EFFECT OF RETENTION AREA FOR ALLEVIATING FLOODING
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Altermative BN-1

Legend

****+ Boundary of Polder
~~~_— Klong

m--- Pipe, Box éulvert

B Pumping Station with
Future Capacity (m3/s_)

Fig. ¢.19 ALTERNATIVES FOR DRAINAGE SYSTEM IN. BANG NA POLDER
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Rainfall ( mm )

Discharge ( m3/S )

Water Level ( m MSL )

10 12 Time ( hr ) -
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! Section 26§
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Residential Level
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wmmmme [, Bang Na ¢ Block 175
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e K, Klet ¢ Block 169

=== = K.Khwang Bon : Block 195

Fig.

C.20

DISCHARGE AND WATER LEVEL IN BANG NA POLDER
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***** Boundary of Folder
e Klong

= ™ = Pipe, Box Cultivert
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: — Inflow, (m'/s)

" ALTERNATTVES FOR DRATNAGE SYSTEM
Mg c.21 IN PHRA KHANONG POLDER
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Flg. C.22 DISCHARGE AND- WATER LEVEL IN PHRA KHANONG POLDER
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o 1 2 3 4 5 6 7 & 9 10 11 12 13 km

0.0 1
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-
= -1.5 Phra Khanong P.S.~K.Phra Khanong
2.0

Legend

Ground Level

——

90md/ s
(Without 20wd/s)

Overflow from
Klong

Fig. C.23 |PROFILE OF MAXIMUM WATER LEVEL(PHRA KHANONG P.S; 90m 3/5)
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Hg C.94 INFLUENCE OF INFLOW CZOHQ/S) FROM CORE AREA
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Phra Khanong P.S ~K.Phra Khanong
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Effect of Diversion Channel
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Ground Level
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Fig. c.26

INFLUENCE OF INFLOW (201113/5) FROM CORE AREA
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Alterﬁative -1 - -

,Alternative R-2 £, Saen gaeb
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Pumping Station with Future Capacity,(m3/s)

. ALTERNATIVES FOR DRAINAGE SYSTEM
Fig. c.28 IN RAMKHAMHAENG POLDER
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Legend

------- Boundary of Drainage
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_____ Pipe, Box Culvert

‘Pumping Station with
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. ALTERNATIVE FOR DRAINAGE SYSTEM
Fig. C.30 | 1IN WEST HUAY, KWANG DRATNACE AREA
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Inflow (12m3/s) ;‘ 3
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from Huay Kwang

Legend

tteeecer Boundary of Drainage Area
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Pumping Station with Future Capacity (mB/S)

. ALTERNATIVES FOR DRAINAGE SYSTEM
Fig. c.32 IN BANG SUE DRAINAGE AREA
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Fig. c.34 PLANNED DISCHARGE
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Fig. c.37

RELATIONSHIP BETWEEN PUMP DISCHARGE AND STORAGE CAPACITY
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APPENDIX D FACILITY PLANNING

1.

1.1

FLOOD PROTECTION BARRIER

Along the Chao Phraya River

The 3.4 km length barrier is divided into 3 sections from & to C
depending on the land use conditions along the river as shown in
Fig. C.2. The existing facilities located along the river bank for

each section are as follows:

Section A : Quay wall of National Petroleum Authority, concrete
panel wall type,
length of 1.25 km

Section B : Retaining wall of private companies, concrete panel
wall type, length of 1,00 km

Section C : Retaining wall of Navy, concrete panel wall type,

length of 1.15 km

Considering the existing conditions of structure and land use, twe
types (concrete wall and earth embankment) are envisaged as the
structural alternatives for 3.4 km long barrier. Under the
congideration of utilizing the existing retaining wall as much as
possible and the existing land use, the concrete wall type is

adopted in this project as shown in Fig.D.3.

For the flood barrier of the proposed concrete wall type, cut—off
wall is planned to protect subsoil failure generated by the seepage
due to the water level difference of in and out. Owing to the
utilization of local materials, concrete sheet pile is adopted for
the cut-off wall and the length of the pile is 7 m from the analysis
of seepage. The cement mortar is planned to be grauted in joint of
the each piles in order to make tight cut-off wall as shown in

Fig.D.2. The structural dimensions are as follows:



Table D.1 Proposed Barrier Along Chao Phraya River

Barrier Type : Concrete wall with concrete sheet pile support
Length : 3.4 km
Height ¢+ 1,5 m

1.2 Along Klong Tub Chang Bon

The east bank area of the Klong Tub Chang Bon of 1.7 km, where the
barrier is proposed, 1s not urbanized at present and there remains
swampy area. In the short distance of this section, there is the
Klong Phra Khanong where several houses are directly faced to the
klong. Considering the present site conditions, three types of
barrier are envisaged as the structural alternatives as shown in

Fig.D. 3.

Alternative 1) Earth Embankment Type
Alternative 2) Concrete Wall Type
Alternative 3) Concrete Panel Wall Type

In case of Alternative 1 and 2, the barrier are constructed keeping

away from the existing klong bank for the safety for bank slope

failure.

Alternative 3} is constructed by vertical retaining wall, therefore,
its construction cost is higher than others. Amongst the three
types of the barrier structure, the earth embankment type is adopted
in this project considering the existing land use conditions,
economical and safety points of view. Top width of 5 meters of
embankment is adopted for traffic use for the maintenance of the

barrier and the klong as shown in Fig. D.2.
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