CHAPTER 1

PHYSICAL GEOGRAPHY

LOCAZIGH AuD LIuIR OF “EE METROPOLITAN AREA

Bangkok snd Thonburi are two mailn adjoining citles
which are shown in Figure 1 situated in the central part of
Thailand, on the Chao Pbr,ya Plain at the northern end of
the Gulf of Thailand. Tne centre of Bangkok, the capital
city is at latitude 113945i North, longitude lDUGEI' East,
and the distance alony; the river from the Nemorial Bridge
to the Gulf of Thailand iz approximately 24? kilometres,
The metropolitan area has been developed in almost all phases
of buiiness during ithe last decades or so, 2nd conssegquently
the central zrea of Llhe eity become inereasingly crowded.
Ways =nd means have been sought to extend the city limit to
the cutakirt, to the surrounding paddy flelds. The govern-
ment finds it neceasary to enlarge this city by enveloping
Honthaburi, Samutpraksrn and other adjacent disfricts to
form & new Metronolitan erea, Plgure 2 shows the boundary

of the proposed new metropolitan area, The 1990 Land Use

lﬂusband & Co, Report on Sewerage and Sewage Disposal

for the Central Area of Bangkok {Department of Public and

thanicipal Works, 1962), p. 12,
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MAP OF METROPOLITAN AREA .

A.. PHAS! \CHA x 1;‘I

A TALING CIfp

1

f T

L

H
&_PH nnpﬁm}ﬂs

\ . RNBURANA % g
d 1 - Iy
A hY X, i
y -
(L ey | i
J P i ; :
\' VN | / i
LEGEXND : .
| [ AMPHUR  BOUNDARY e,
\I- — R W PRMNCE BWHMY . X \
J" —— e —— BOMDARY OF METﬁOFﬂ.IT N AREA i SCALEI:WET
\ N

EIRtLliIDE O



prograace as prepared by Litehfield whiting Bowne & Agso-
ciates by the cooperation of Bangkok 2nd Thonburl municipa=-
litiez has inecluded 4 adjoining provinces nnd this is quite
roanconable, 'The metropolition ares 1s sxpoeted to he 3780
Km? It ic rether difficult To rule out the limit of a dew
veloping couantry in the nlanning of its sewerage schene,

it gaaller area would b2 more econcopic and in case of war,
ouhoi areas would not be affected. For this reason, the area
2

for iihe sewerage 2nd drainage systems is chosen to be 33 Em

25 illusirated in Pigure 17.

SOPOGRAPHY

The topogravhy of the metropolitan area is extremely
flat with the ground elevation vary from 70,45 metres to 1.95
natras above nezn seax level, The area 1s of poorly drained
=z1luvial coil with heavy, low and mildly =cid clays and belng
cheracterized by 5Quatern,ar:,r deposits including unconscllda-

ted silt clay, sand and gravel, beach and sstuarine clays and

3litchfield Whiting Bowne & Associates, Greater Bang-
kok Plan 2533 (Department of Town & Country Planning, 1960},

nu, 63,

7ibid p. 145.

44.1. Pholin, A Study of Drainage and Sewerage for

Bangkok (Bohgkok Munieipality, 1963}, p. 1.



layers of laterite copping stabiliZEd surfaces, 6The goila
have been divided into many more sub-groups os follows:=-

{1) The natural level soils of Maenam Chao Phraya,

(2) Saline clays of The Gulf Coast,

(3) Low, darker bluish-gray with less sa2lt near Bang
Baw, Samutprakarn province.

(4) Dark groy to black Bang Chang Clay, along Elong
Daonoen Saduak toward the south western corner of Bangkok
plain,

{5) Bungkok clay proper, the dark surface of which 1s
underlain by light blulish-gray clay,

(6) Eaﬁgkhen ¢lay, which differs in heving some occa=-
sional red ~nd yellow spot variegations, streaks and mottling
in the subgoil,

TPrincipal “opographic Features

In nost localities the Quaternary deposiis are less

than 46 metre thick. An oil well drilled near Ayuthaya, 65

EHintn Pacific Science Congrese of the Paclfic Science

Asegciation, Soil and lLand Classification (Secrstariat, Ninth
Paclfic Science Congrese, Department of Sclence, Bangkok,

Thailand, Vol. 18, 1957), pp. 15-20,

TLitchfield Whiting Bowne & Associates, Greater Bamghok

Plan 2533 {Department of Town & Country Planning, 1960), p.145.



kilometres to the nortih of Bangkok reportedly encountered
greaive at ¢ depth of 356 metres. Examination of the data
from 40 wells drilled in the wicinity of Bangkok indlcates
Tunt the region has good possibilities for the preduction
of ground water. Artesian aquifers produce water of Zood
Quality at depih of from 120 metres to 214 metres., Twenty
vells which were dug under the Litchfield Whiting Bowne &
csoelates Emergency Water Projeet in 2502 B.E. yielded an
average of 1,630 gallons per minute at en average depth of
171 metres. Typical well data in Bangkok-Thonburi are shown

in Figure 3 and Figure 4.

Hajor Watershed

Chao Phraya River which originates from the northernm
part of the country flows through the metropolitan area to
the Gulf of Thailend, There are about 50 main kKlongs in Bange-
kok and Thonbari into which most of the weste and siormwater
are drained. These klongs are not properly drained thus cau-
sing nuisance and may be the principal lodging varioas di-
zeases, Jome klongs are used as commication lines and as =
means to irregete water from the Chao Phroya Hiver to the
vast expsnsive paddy fields and plantation. Soae klongs have

veen filled in to widen the roodway and to relieve the traffic

congestion hence causing more drainage problems,

5oil and Foundation Condition

8ibia p. 145.




ASSOCIATED TUBE WELL{INTERNATIONAL}LIMITED

* WELL RECORD
CONTRACT B ANGE K "WELL WO
HOUISING &
FEET | rinER FORMATION REMARKS JNETRES
27 cLamp %_Ei =
2 0 ’ l Bplinleliclell Ly
i HOUSING il o
pre 3 B iaiadiediahe BLUE CLAY
40 , N B ek
ToraLer#t) || o 5
REDUL NG B B Seflinlindall
80 SOCKE TI2X% .["*J |7 Fy——=_ 20
8D T T | SAMOY CLAY 2x
OO R L3O
‘| BROWN SAND
I 2 u. ........... 3 5
ey 40
1 % Oy Sk 03| SANO/GRAVEL/
A6ttt JANOSTONE, 145
I E D'- —“—4-_--_ |.-._ ..-._. . :
------- GREY/BROMIN 50
""""""""""" CLAY :
rand Qi |- - = = = 55
2po) SBLAKPE F[ L o
TOTALaBiTEl PP
: GREY SAND L
220, &5
‘ 70
24 0 -
_-— - L7 8
2601 ~T_"_".T| GREY/ BROWN |
i I - ¥ | S :
2 80 i a5
3004 . 90
3204 e ey sanp |0 °
S {00
34 0 L
= Lo s
369 ekl Lt o
'3 B' 0‘ -.._.____'_l_-_“_- -i I ﬁ
4 0D “::_*:“:““:— GREY - BRown 129
————————— cLxy

FIGURE 3




.BANGF@K WATER-WORKS & ENGINEERING CO,LTD, .

WELL LOG

CONTRACT THOHBURtSamrey) WELL NOQ

e JHOUSING o
, LINER FEET] FORMATION REMARKS. LI:‘IQ
20 _Ja-g_:é .=l 127 SURRCE  GREY
, 2 oI ITIiheLay 5
1I7-3 -H TioIIzznzd] :
40T H TTIIETIETY oy ‘o
17— 9 4 S LAY
sof 0B e
8- j: = 7
oo T8 EL JS FIIRITHwamo gmown 20
- EEI N 7 R Wbetndinns Ciar
sacq J33 hiZ Lo 25
teo |- . B2 ENS— 30
EE R ST, YT WHITE  COARSE
240 S EE 5 _f"__"‘_.ﬁ 5% I SANDAND GRAVEL as
120 & E E-E ._'.1.-.-.“.:.:::: GREY (LAY
140 L 24-¢ it “:5 L 0
i oo P WHITE COARSE
160 - 21— ¢ J:if FF% NI
S e R 3¢
180 L. =5 |3 S
-6 7R FER (oo orows meoww (53
E- e TIIIIZ:7II) HarD -
zznr e i o= IIZI I LAY BRow 63 b
pap PP L RRSESTT ] anown coanse [0
=2 - ';b,i.h_i.i SAND AND GH.WEL._TE
seo i 28-6 1% _; v;-_é;:};j&{ GREY SANDY CLAY
=3 £ aaaaa.;;a.;ﬁm CoArse |go
£3 B TR s a0 cRava
280 - 24~0 F=2 Ff po-oi00TTT s
o e e
100 L 12E ;E '.'“.‘:Z:.'.i:_' 30
24—-6 -4 F: :;'::::::Hmn BROWN
120 C E S ‘.‘::_:.:.:-:_:'ET-.I Il:u' N
oo PEESFIET EIIEID 100}
s £3ET i vow 08
| 24 ot i T DROWN COARSE SANG
3g0 [ =3 F3 LI SAND L STONE
-4 - = ] WHITE COARSE sanpf 1 ©
- 4= FY  |peozrime-s GREY CLAY
3a0 [-24T8 LA PRI H 15
-3 ks Eizd?:i:f.'. WHITE COARSE '
= -3 UL &
200 | 24—¢ __:_L:: F.'-:'-:i:a:u‘. SAND AND GRAVEL, | 20
- el Wo604

FIGURE4 . .




According o the available information the allowable
501l Dezring pressure on surface materizl in these clty ereae
wenges frox 2 to 3 tons per square metre, This necessitates
vhe uce of nilling under bridge piers, tall buildings or hesvi-
iy louaded structures. A twelve inchpilling 25 metres long
gives anproximately 90 tons bearing capacity but omly one-
~unixrd of thic vulue is generally used in the design of pil-
lers, Short friction piling le frequently used for small
structures ¢nd the loading is computed at 0.5 tons per square
netre of surface,

Open trenches had been taken out for the water aupply
scaene to a depth of ¢bout 4.5 metrca. The sides of these
excavations vere mode vertical, walled only by light timbering,
“hese excaveted diftches were placed adjacent to drainage chan-
ncl which ls always full of water, a quantity of water always

find its way inta them rhich has to be pumped out.

CLIUATE
Sewerags and drainage systems can be affected by clima-
tic factors such as temperature which secelerates biological
activity, high humidity which tenda to retard the drying of
digested sewage sludgo, evaporation which indicates that the
sludge drying beds must have Taeilifies for removal of excaas
water, and the wind which affects the rate of oXygan abaorpe

tien, The l0-year climatic conditian of this metropelitan

area sre gsunmarized in Table 1.



iemperature {“G,}
Mean

Hean Max

Mran Min

BXa a.AX

Yavz

™

nd. Yin

TABLE 1.

i1

CLINATOLOGIGAL  DATA FOR THE PERICD 1951 ~ 1960
Stution:Dangkok Elevation of Station aheve HSL. '2.39 metres
Latitude: 13744, Meight of baromoter above MSL. 12.41 n
Longitude: 1CIG'§01I . Height of thermometer above groundl.5 it
Height of unemometer above ground23’.00 "
Height of raingauge above ground 0.70 n
Height of wind vane above grouﬁd 23,38 i1
Jan Feh Mar Apr Moy Jun Jul Alg _Len oot Hov [ Dec Year
26.1127.6| 29,21 %0.3 {29.8 {28.9 128.4 | 28.2 po.9 |27.6 126.7,25.5 | 28.0
39,91 32,72¢ 3.0l 35.1 (34,3 132,2 132,353 | 32.0 B1.6 |31.0 130.8130,8 32.5
20.3122.5t 2b.3 1 25.5 |2%5.2 125.0 (24,6 | 24.4 P42 |24.2 122.3120.2 23.6
36.6 1 36,41 29,8 39.0 {35.4 (36,8 |35.5 | 35.2 ph.6 | 53,8 {34.41%4.8 39,8
30/52 15/6¢ 25760 2460l 11.98 i27/511 12,601 2daysh/60  15/53 13/57131/51 | 25/60
.9 116,21 16,8 [ 21.6 121.5 121.7 121.9 | 21.5 B1.3 119.8 115.5]13.3 3.9
12/55) 6/57) 3759 | 16/521 12751 l27ssBl 28754 {_17/5806/55 [31/58 130758 3/55 t 12/55




Relative Humidity %
Mean

Lowest
Evaporatian{m.m.}

Mein

Wind (Knots)
Frevailing Direction
Meun Wind Speed

Max., Wind Speed
Rainfall{m.m.}

Hean

Mean rainy days

Jan ¥eb Kar Apr  [May iJun Jul Aur | Bep (Cct INovy  pec Year
b 1 7671 76.8 § 76.9 |79.6 [Bo.5] 82,31 82.8 85.2|85.4 1.6 b5,5 9.8
29,0 | 17.0% 25.0 | 28.0 [30.,0 ! 47.,0] 47.0 5_4,0 49,0 53.0 E42,0 BL.o N7.0
113.2 1101.8 | 126.4 | 12.741109,00 95.2} 85.4 1 79.9] 61.565.7 [76.9_ [02,9 N145.3
¢ ,NE s 3 5 5 5 1C,5,5W | SW,5 | C,SH [,NE,NIC,N NE[ C K, NE
2.8 5.0 5.2 5.2 1 3.4] 3.6 3.0 3.4 2,00 3,01 2.8 2.6
2%.0 1 37.01 30.0 | 60,0 {52.0  44,0] 44,0 44,01 44.0p 37.0 {04.0 30.0
8,9 | 17.7| 29.8 | 70.6 44,8 hs8.9] 215.8 | 212.4 | 343.5 290., 31 55,7 1.9 [1530.6
2.3 2.2 4.1 s (4.1 F46.20 18,71 21,1 ] 22.5117.4 } 6.5 0.7 | 131.2
Average Annual, Hainfall = 1530,6 millimetres
source: HMeteolepical Department, Office of the Prime Minister.
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Reinfall

Foainfell is by for the nmost sipnificant or the clinatic
facvers., It poverns tine reguired copeciiy of storn drainage
racilisises.  An analysis of the reintionship between ito
fregueneyr, dursation, znd invensity by Prof, Aroon Sorathesn
i ghown in FPilgure 5, nnd this is used for designing storm
sewers in this scheme, The annual average rainfoll in Bangs~
ol ig g1530.6 millimetres.

loﬁeasnns
The centril planz of Thailend has 4 Jeadonst=-

1. The Southwest Wonscon Season Begine in mid May

and ends in September during waich tinme an avprzeiznble

znout of rain fzlle throughout the city., This 1s czuszd by
the intosxtropicel convergence Zone moving up from the south
cover the petropolitan area, Tropiczl storms alspc enter the

city durins this season about twice & year. These derrgssions

gﬂetearulcgical Deparinent, Climatoligical Pate, L0

year Period 1551=1960 {Metcorclogiesl Department, Office of

the Price Ministor, 1964), p. 16,

Oynited dations, Water Resources Development in Bri-

tivin Borneo, IPederation of Helaya, Indonesia and Thailand

(United iations Publication, Flood Control Senles Ho. 14,

1959), pp. 100103
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or stevms not vnly caule torrentiezl rainfoll but alsc help
%0 revive the @eiivity of 4ho monsoon,

2, Jhe Hetreating Southwest Monsoon This sezoon

contemers Jonetime jovards tho end of Yeptenber wvhen ine so-
uthwest beonsoon retrewio fron korth and Hortheact of the city
ant iy ends in aboul Qetober, During this periocd rainfall

usually dacreases markedly.

3. The Northeast HMonsoon Season, This gesson is come

perativoly dry and cool. Generally, the northeast monsoon

seses thiough the eity from The north or northenstern part

.

wa
[

1]

f the couniry in Jdoveiaber and it enda in February, However,

<
LC)

during this sezson, ths rain gradually eases up and is not

2 periliaient se the douthwest monsoon which occur in Sep=-

s‘.

=)

]

aver, 2nd bne weather becsmes dry ond relatively cool in

i
L

zluong the exot ccent of the south during this season,

o ThT Hetreating Mortheast Monsoon Season. This

gerzoil enionds from lierch to mid-lbay.
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