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APPEND]X A

RFPORT O\I SOIL AND I‘OUNDAT!ON lNVLST IGATION

iy

_ 'lhe imc.stlgatlon descrlbed in tbls report was performed to obtam typ!cal so:l proﬁles and : a
-7 sbil properties at Sclected I6cations to use in‘a prehmmary study of the geolechnical aspedts R

L éof the feamblhty ofa toWn gas suppiy system for the cnty of Bangkok

“.-'-‘?‘Authonzauon Sl

'.Tlus mvesugatton was conducted undcr a grant to the Aslan Insmute of’l‘echnology By the

) 1_ ]apan lntemat(onal %operatlon Agency. :

, :-Thc scope of tlns m\resugation was as out!med in thc proposal from the Aslan !nststute of + .
'lechnobgy to the Japan lntctnatu)nal Cooperation Agcncylm October 1974 ahd modlf‘cd e

i m a lette; f;om A l'l toj l C A dated Nm'ember 5 1974

Tasmomms o
o Number and Depth

BT en (10) !est borlngs Were dnﬁcd at locat!on sclcctcd in the fleld by Mr. K. Okamoto of the'.'

< Japan. lntemational Coopctatlon Agency The [océuons of the bote holes arg mdlcated on -

,ings 1; 2and3

‘ 'Four of the test bonngs were dr:]led to depths exceeding 30 meters usmg rotary dnlhng o
" eqmpment. ' Six ‘test borings wéré drilled to'a depth of 5.3 niretérs below the existing ground .
surface uslng a manually opcrated auger A summary of the test bonngs is given as fo”ows‘



B T:ablc' 1 - Test Borings Petformed

' BoringNG.- : R I Lécatior; el ype Depth
2 PlantSite. T l{otary-' L3S
3 o PlamtSite L o f o Rotary C o 304m.
4 Tfansmisslon Line o L Manual S 83 .
5 * Transmission Line . . Manval B 53m..
6 "Transmlsslon Line . ] - Maneal | 5.3 m.
g ' 'Ttansmlsnon_l,me SR Mamnal . - S 5% m.
8 Ttinsrﬁissibn Ling ~ .f .. S Manual - S __5._3(1@1._'
9 . Gas Hol_der'-. L : D R{;:_ta.ryl . T 30,4 m
1 Transmission Line -_Msr_tuéi o s3m.
12 KlongCrossing -~ |+ Rotary o 304
~ 2. Boring Logs . ' ' o

Logs of the deeper test borings, Boring Nos. 2 3,9 qn:d 12 are \preéelnted in Figs. 4 through |
7. Logs of the shallowcr test bormgs Boring Nos 4 5, 6, 7 8 and Il ate presented in Flgs

8and 9.

h Samplcs Oblamcd

'ln each of Test Bonng Nos 2 3 9 and 12 7 6 ém, dlamcter uudisturbecl ¢hin walled tubc_
' samplcs (Shelby Tubes) and 0.5 metet in length were obtained at three depths, two (2}

spaced in the soft clay and one (1) in the stiff clay. In addition, in each of these Test -

' '_Bormgs, seVeral spht spoon samples wete obtamcd at depth mtewals thmughout thc suff

' clay

. The Standard Penetzation Test was petformcd as each of the split spoon samples was

obtained and the N value was recorded on’ the Bonng Log. N is the number of blows of

- © 63.6 kg, (140 Ib.) hammer falling 76.2 cm. (30 in.) teqmred to diive a standatd 5.1 em.

L (21in, )dlamcter samplcr a dlstancc of 30.5 cni. (12 mches)

‘_One (1) undlslurbed tube ﬂalnple was obtamed fmm the bottom of each ofTest Bonng Nos

1,45678311(311

" LABORATORY TESTS PERFORMED

dentification Tests

. All_ sa"ihﬁies' wcre identified visvally, Th@ liquid iim}t and plastic fimit of 3 sample of the soil |

E ...-2-. ..
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ftom cach undisturbed tubc wete. obtamcd 'lhcse determmauons were pcrformcd in.

| accordance wuh AST M Desngnation [)423 66 and D424-59 (1971) rcspcctlvel)

The grain size dlsmbutlon of a sample of soil from cach und;sturbed tubc samp]e was

“determined in accordance with ASTM D»s:gnauon 0422 63 (1972) and the rcsuTts of thcsc

determinauons are prcsented in F:gs 28 throngh 33.

The Speaﬂc Gtavtty of the soil solids in a sample ofsod from each und(sturbed tubc samplc '

was determined in accordance ‘with ASTM Designation 11854-58 (1972) and the natural

water content and total unit weight of a sample from each undisturbed tube were
dclenmned . -

Thc res_uh'ﬁ of all of these identiﬁéation‘ tosts .a'rc_ incfuded in Table 2,

U|1t0:i!'ineﬂ Compression © Tests

' l_The uu:tonFned comprcmw strength ofa samplc of soil from ¢ach und}sturbed tube sample -

_ in Boring Nos, 2, 3, 9 and 12 was determined accordmg to ASTM Dcslgnauon D2166-66

 (1972). Samples 3.5 cm. in diameter by 7.1 ¢ high were shear at 2 constant strain rate of
1% min.  The unconfined compressive stress plotted agamst axial strain are prcsented in

[‘lga 10 through 21, Oné-half of the unconfined compresstvc strcngth is often used as att’

: cstlmatc of the undramcd shcar strength of sods
:_Consolidaiim Tcsts

Six {6) one dnmrsmnal consolidauon tests were pcrformcd an thc ardistusbed samples

from Borings 2 and 3. These tests weze pcrformcd on samples 6.5 cm. in diameter and 2.00
em. original height, diained from both the top and the bottom in accordarice with ASIM
Deslgnauon 92435 70 usmg pressure ;ncrements as spcclﬁed by the J.I. C A, '

Ccmpresston vs. time teadmgs were taken and the coemcmnt of conso]ldatlon (Cv)
estimated by both the log of ¢ime and the squareroot of tinte fitcing method for each
loadmg increment. The sesults of consolidation tests are presented in Figs. 22 through 27,

The ‘compression index (Cc) values r..portcd ate based on the compressmn between
successive load mrrunents _ - , '

- CONCLUSIONS -

So:l Prt)ﬁfc

BaScd oft the Bonng Logs obtamed the soil prof:lc at all locations is typlcal of the Bangkok
 area and consists of from 0. 5to 2. 0 m. of miscellaneous fill or medium clay with root holes

.



ovcr ‘a dark gtcy soft clay deposu:. The soft clay overlics a deposit of stlff day cncountcrcd '

cata dcpth of from-14:5 to 17 théters in Boring Nos. 2, 3, 9 and 12. A dense sand deposu

"f-.fwas reportcd below the stiff. clay, in these borings aud the stiff clay vatied in thickness

. from 4 meters in Boring No. 3 to 16% meters in Boring No, 2. A typical soil profile in the

Bangkok atea would consists of a stiff surface crust of weathered clay up to 4 meters in
thickness overlying'a deposit ‘of soft, hlgbly compressible, datk grey ¢lay extending to a

: dcpth of approximately 10 o 35 meters below the ground surface, The soft clay overlies

a deposit of stiff of varying tlnc'kness Below the stiff clay, a densc fine sand and gravel -

o stratum is typu:ally encountercd
Soft Clay-. L RN S -

: 'llle soft clay at a depth of about 5 meters in all bormgs cxcept No. 12 and at 12 metets in

Bormg No. 3 was found to have a watural water content in excess of the tiquid Himis. This
mdlcates that the soil would havé a ~very low shear strength and would approach the consis-

“tancy of viscous liquid if remolded. The natural water content becamne lcss than thc liquid
s lumt as the depth into thc soft clay mcreased :

The conso]tdauon tests on the soft clay samples from Bormg Nos. 2 and 3 lndlcate that the
.matenal Is h1ghly compfesmblc at prcssutcs muah in excess. of the cxsstmg m’e{burden
'ptessure

The clay unqcrlymg the soft clay is medlum staff to stiff in cohsmancy. Thc consolidation
tests on saniples from Boring Nos. 2 and 3 indicate that the malenal has low to moderatc
com prcssxblhty and is ovet- consohdatcd e

© FACTORS RELATEDTO TOWN GAS PROJECT

: Pipe Line

'(a); | 'l‘_'rc.ncl_ies

All but very shallow trenches should be thoroughly braced for safety. The bottom of

trenches which penetrate through the upper weather zone may be unstable. ‘Trench
bottoms in the soft clay will probably become very muddy and will be difficult to work
in. Proper compaction of matetial excavated from trenches used as back fill will be
difficule at natural moisture contents. It syould be assumed that the ground water fevel
is at or above the upper clay surface and provisions for dewatering the trenches nust
be made.



(b) Selt!ement

- Settlement of a pipé line muld tesuTt ftom at least the’ fol!owlng three causcs. (l) '
 General surface ‘subsidence from decp well pumping, (2) Addition of loads over or |
: adjacent ot the ptpe lme and (3) Back ﬁ“mg the tfench wtlh heavier matenai

' Surface subsidence due to deep \».ell pumpmg is known to be occumng in Banglcok
and while resulting § kFttlemc:nté‘» walI generally be umform the effcct of subs:dcnce
'-s?muld be cOnSIdercd R AT R T

The most - severe danger of demmental settfemcnt of a plpe Ime would result from. the_
placement of surface loads adjacent to or on sop of the back filled ditch, Loads resu!tmg
from fill placed over or adjacent to the | pipe line, foadway embankments crossing the pipe
line and other superitiposed loads could cause large seulcments and demmental dll’ferennal .
x settlements at -:ntlcal locatlons S :

Senlcmems 'of the pipe line Cf)uld resalt if the trench would b:'Bac&!'-c#filiéd with material
considerably denser than the natural soil (e.g. compacted sand). Such settlement would be -
uniform and pmbably not Iarge, but this should be furthet mvestlgated fOr cases of deep

C 'trcnches

: Fdllll'daliﬁlls.. |

Medtum waght structures and pape lmc along crossing would probabiy be founded on piles
(e.g. pre-cast concrets) deiven into the stiff clay. Heavy structures would probably be
founded on piles driven’ throiigh the stiff clay into the underlying sand, The pile design
loads should be¢ estimated based on further more detailed test borings at exact locations of
structures and laboratory tests. - Final deslgn p:le loads should be based on pxle load teits on
tse?&cted p1les driven in the f'eld ' : '

Small Ilght structures (Valve boxes; gape houses, ete.} could possibly be l‘ounqed on sPreacl
fooungs based in the u pper weathcred zone of on short fnction plles :

The use of fill ¢ to raise the level of any site should be conudered carefuliy in refation to
possible large resulting’ settlements and downdrag or negative skin friction loads on piles

tbrough the fill
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© . INFERENCE FOR UNEVEN SETTLEMENT IN THE BANGKOK AREA



APPI:NDiX B

ncn I-OR UNE"'FN SE’I’I‘LFMENT m

THE BANGKOK:' REA

xl ":“‘curs byl the 1ncieased ioad due tO eauh‘fﬂled d"é‘:“)f ;

Fh _"above the bgricd pi'

R y At some part ‘of Baugkok Clty, the underground water level has been lowerecl due to
SRS new deep wolls ancl thus uné\en séttlemént of the ground ocfcurs Pt T '

e is consulered that unevqn settlemcnt of the ground oceurs by the abmementloned two
: factors and thls greatly affec the buried p:pe 'lherefi)re. lhe magmtude ofune»en settlement
will be mferred in each cas SRR o S - :

o Seulef’nem ol'dxe g:’ov_ )d dué to e:mh ﬂil o
Almost aH gas p[pellnes ate planncd to be buned under a]ready constructed toads The case
Tofa ‘néwly’ constracted foad or the tasc wheré Carth 15 ﬁlled on the ground to a lhlckness of

- about 20m w:ll be conslacred R R T :

Accmdlng € the Terzaghls COnsohdatlon lhe()ry, the setilement can be calculated b)' the T

followmg formula, :

Cé. o Po +AP S

S = 1
where S g,".'settlcmem in¢m’ S
: Ces & ‘Compressmn mdex T 1,73
et Initial void ratio. 1 S 242 o
H: 1 Layer thlckncss o 1,300 ¢m
Pot ! Precedingload L 084 kglem?
aP: 7 -Unclerground stress increased (), 109 kg/cm’
8 =.¥l-l73 x1300f 084+0109 = 35cm :

42 R
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- Scttlemenl of the ground due to lowermg Qf underground watér level

ln recent yeats the sett!ement of- the ground due to the pumpmg up ofunderground water
has come into scnous quesuon in thc Bangkok Crty :

Howe\er thls prob!em is flot in a state whcre any clear cut so!uuon is obtainied a at the present s
stage but great hopes ate being placed on future investigation on this probleis, Therefore, in

 this consicleratlon a solution wr]l be mfencd thh rcforence to lhe past lm’esngauon results S

-'and othcr brbhographles. .

' 'lhc ground in thc tn\'ll'O]lS of Bangkok conslsts of a sr]tcd deposrt ettendmg more than 200
o m depth as shawn in Fig. A-1, and six water bearing layers present in the depths of about
35, 65, 85, 115, 150 and 200 m {Camp Diresser & McKee 1969). These water bcanng laycrs :
are vrrtually in horlzontal deposrt:on and ha\e an a\“rag;. thlckness of about 20 . '

At thc present t\me undcrground water of about 600 OOO m’lday is pumpcd up from these |
]ayers in the Bangkok Clty (Camp Drusser& McKee 1969) : S

"‘\Vheu tlxe re!atron bctwecn rhc loWermg of the underground water h,v-,l and the ultlmatc-; _
settlement ‘of the’ ground is calculated by two assuinptive conditions, the reslts as shown in .
Figs. A2 and A-3 ean be obtained. The maximuni possible settlemem at this timc occirs
whenin Casc I che underground water level was lowered up to the lowermost part of the soft'__:

' cla), and m Case Il it was lowared up to the lowermost part of the suff clay In concfusron.

;Case_e I Though thc underground watet lcvel is lowercd the c]ay is. str!l in the
R saturated staté, and the verticat effcctl\'t. stress increases. :

o Casell; | Whrle the pore ivater pressure of the sand layer at the foundauon decréases o

proporuonal tothe depth above the sand Iaycr thc undcrgrouncl water Ievel
is not lowered, .
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1

, l‘hc rc.sults obtamed by calculatfng the water lcvel aré shown in Flgs. A-2 and A-3 undtt _
“these assumpuons. As evident from’ ‘these - ﬁgures, ‘the maximum ultimate settlement is about
- L0 m. "These show, howcvcr, the settlement when the undergrouncl water level was lowered 1o
. the wcmuy of the ground foundation, When the actual tendency ofléwenhg the undergrouna
~water;level is observed, the ‘state as shown in Flg A-4 can be obtainéd.; Accordmgly, when the
sett?ement of underground water level is set at 10 m by averaging the values obtamed in past ten
years, the settlcment ofthe ground foundatxon is approumately 60 ém. ' e

e S e 07 e
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APPENDIX C

 STRESS COMPUTATION OF UNDERGROUND LAVING PIPE



R ARPENDIX G

g P T S )
v .;.‘: i:,:;‘.n .

STRFSS CO\‘lPUTATIO\l OF UNDERGROUND LAYING PIPB

Example of stress computatlons oflald plpc‘ -

Asan example of & Steess computanon of buned plpe, computauon is made onder thc follow
. ing technical data.. Stresses of the buried pipe ‘are ¢considered to l)e conSisung mtemal pxessure, :
* eatth load, vehicular load tempcrature and uneven séttlement '

1) Te(‘]'ln!cﬁl da'a . - : : " ‘., " ‘|_‘ L

_ ‘; Outslcle dlametcr of pnpe R "457.2 :‘m‘n ' C

Tlnckness ofplpc ) e o 7 9 mm (allowance for cormsion of inner
R .-faceIOmm) o

- Materdal of piper oy 1 i f‘-.i.':--APl SLX - X42-
Stﬁ‘:s‘é at‘yiéld'péi_ni_t" 'jﬁ; o kgp = 2940 l(gfcm
Alld\.é}a_ble‘s'{re'ss_ﬁ'_ o e -?':Os'a = 1’764‘kg;.¢m7:,

Internal pressure L v P =80kgicm? +0 v

: .We_igll_t'bfﬁl}il_vblillﬁe ;»rf c;’r’lh": : Loyt 16 U:il’ .
. .Tell;iplﬂ‘ﬁtllll’c'_._;. o '. TR 6t= 1‘{1:0(.3:" .:

Cmeheoe = ism
o .2) _ leculmferen.tlal s!ress ‘‘‘‘‘
'2'::1) éirem;araé’a':i;i"s‘ﬁfess dlré t_é mtemal prieAr{si:'fe'aPH“

_.P - 'S
GPH“ 2 = 2 69 261kg]cm

2.2) '(‘i_ir:cunlfet}ﬁ(ia‘l s’;tf'ess due tb_éulfcliél‘ééﬂ load 7

-,3) - Surchargtd eatth load Wd -

49,



16x15x045?

1. 097 tlm .

Wd = ye- H -
b Vehlcular load Wt o
YR )
We = 10=+Htan9.
. owhere i impact c‘i’:fefﬁcient S 0s .
6 | load d;spersmn angle 450 S

_ 291):0457:415

10+ 1.5% 1.0__

c).l Sur_'chérgédloéd\’\fﬂ. R

='wd+i‘.!t

2 832 tim o

Snssdm

The c;rcumferent;al stress och dne to thc surchargcd load is represcnted by the foilowmg for-

' _mula,
o _DQKbWREltl!Zt:
O Blt+0061KR‘ +2P-DE-R Kx
~ where _i)'!e:' -~ deflection time i:écffi-‘:iént Lo |
" KbKx:  pipe bearing coefficients - . 0.125,0.083
Khi ~ coefficient of'h(')'rizontal: R
' ~ ground reaction 0.5 kpfem®
_ R: ra’dius 6fpipe-4 - 22.86cm \
i (T | _ chinetrlcal moment of , _ -
- inertia of prpe wall - 0.0274 e Jem
A% o section modu]us of plpe Do o
: Wall ‘ 0.07_94 cm?fen
. B':‘ B Youngs modulLIs 2 1 x 10‘ kg]cm
1,0x0. 125x2 832x10x22 86x2.1x10° x0, 0274x1f0 0794

aCH =

2 lxl(}‘xO 0274 + 0 061):0 SxZﬁ 86‘ + 2x8. 0x1 0x22, 86’10 083

..: .‘._:50.5. R

716 kglcm .



3. Ax!al strtbs
L 3 1) Ax:al slreSS due to mternal pressure L

PDI 80x450
GPL-,_ 4 ———————-4“ X 6.9 = 130kg}cm

»

3.2} A':x'ia"l stress_d}jc to vehicular foad

IEE ] O :
. 0.322W¢

oCL

_“ﬂh'e.'é ' Kv:' ) cocfﬁclentof ;r_er_t:ilég.l .gn':'runld rea:_:_tic'n 0.5 kg"c_}n:a
Ip .gcometrica.l momq:ant of ineftia 6r pipe 24,746 em?®
Zpt | secnon modulus of plpc 1 082 cm?
| B \'oung s modulus? 1x10° kgjcm

D: oumde dlame(er ofptpe 45 ?2 ¢m

: |
0.322x1735x 10/21::10 x24746 246kg{cm’

- "C“ ST 1082 T 0SxdsT2
3-3)' Axdal st'ress;:d.u'e‘ to tealipefétﬁre l}q'cmalicns oTL
.QTL'?&’E'}M.. o
| v...'-rhere «: l.inear-cxpansi()n modutus 1,2 x 1.(')‘s

E: Young s modu]us ‘2 1x 1()'s kg/cm =1,2 )é_ 10 x 2.1 x _1(}.6 x 10
S CSasakgfemt.

3-4) Axial stress due to uneven setdlement oSE,
As has been described in Chapter 3, a few conditions under which uneven settlement
© would be caused to occur are conisideted.  However, as a result of investigating the

present state of Bangkok, it was decided 16 advance computation relative to the uneven
settlement of the ground which is caused by lowering the underground water ievel due

to pumping-up, €i¢,
. The ground of the Bangkok City consists of uniformly laying soft clay deposition, and

..51‘.



thcn.forc, in ordinary states, uneven settlement cannot be consideréd to bappen«‘-
- However, it may be conceived that the underground water level has been lowered by -
pun\pmg up, ctc., and it has rcsulted in causing uneven senlémcnt of the’ ground

Now, af\summg that the buricd pipe undergoes deformauon in the' same degree as'the
consolidation scitlement at the deepest part of the soft fayer, the maxlmum axial bend
mg stress oSI, can be represented by the formula _ ' '

oSL:*i*EDB 9

where E: - Young'smodulus 2.1 x 16° kg/em?
D:i  outside diameter of pipe 45.72¢cmn

Kv:D

‘ {3‘ 4 a5l 0.663;16:C|11"‘

_ Kvi cocfﬁcien.t éf\etll;‘ai réa;t;on of .lhc ground. | 0.5 kglcm
0 ground settlem.cnt angle SIL 60}5000 B o
' S':._ unevé.nksettlelylef_\_t 60 ¢m | |
| L | ?('ﬁné?élil_;;:’{tl;:iﬁ*;‘nt 's,e.lctli'dn disia_hte”ﬁ 75000 c:_l.ll J
'651, = %x 21 x '1o's:. gf‘#s_.?z?x Q..O.Q}_l(::'»ix. ébi::’ioo'o = '9;_o'kg/§n;?"
4)':3_ Total me.«.;
4-1) Cirwinfcyéntial stress _
oH= OPH + oi:li ‘-=  261+ 7‘1‘6 = 977 kgjcni’ < 65.3 = .l.l,'I'-6'4 ll;g/c_m.’
- 4-2) Axial stress | |

L oL= '&PL! oCL # oTL 4+ oS, = 1301 246 2524910

' 1838

[ 542 kglcm’ < asa = 1764 kgjcm

_. 4 3) Combmed s(ress
e when‘ it is coﬁib_infed‘ﬁy'th‘é She:ﬁﬁg sé(ai:{'cnérgy ri)ptu're"tligdrf; thei follgwiﬁg formula
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Cean be obtained,

B  0E5J0Hi‘de?-VQLfUHfF3f’._;

where oH:  tircumfercitial stress 977 kgfem?
oLt axialsteess 1538, .
.{JL. . axial §trc§s SR [ <42 kg/lc__m

Y 'f:'shéérihgforcc.“ : 'E: 0

e = 1’343,= 848 k"gfcm? < 05 = _1764 kg'lcm"-

- 863.






APPENDIX D

- SCHEDULES F'OR STUDY TEAMS



= lrst group, headecliby Mr. Tanabe mth Messrs Mera Makl

S '. 21 Saturda)f i StUdled folfomﬂgf‘?hed“!e 5 e

; ; ..L:‘;:;..:..;.;'ZZ Sunday ; '_'iStudled actUal

'5,?':5_Pa1d courtesy- calls o the Embassy ¢fjapan, j IC A, Over ':
SRR seas Ofﬁcc, and N E A .

L 23 Monday

N

':}l __0tsuka aud Yamaguchl amve at Bangkok at 14 45 on AZ739. N

L 24 ‘;"I;uesda;r‘:i '.'35.;,'1.“:[’31:! a Courtesy call to Mr Kmu of N.E.S.D.B. (Deputy-, .
¥ Ear by =,_“‘Secretary Gene;al)

S RN :
R R LA R R RS IR

brief on’ the schedule; _ |
‘:.-_.Bxchanged drscusssons wlth N E A abbut how to conduct
survcy. L ‘; L - : , _

iy 255 Wednesday - Pald courtesy ca]ls to Mr‘ Kamthon of EG. AT (Deputy'
TR i'-3Chaarman) and M, Piiathaj, the Asslstant Deputy General'
© " Manager for Engmeermg {(MWW.A)
S e s Paid comtesy calls to O, B C F Overseas OFﬁce and
epeis Do ET.R.O. Trade Center

5 'survey _
s 26T e Pald courtesy calfs to Mr. Wanchat OfD 'l BC. (Duector of -
¢ .. Division of E\ctemal Cooperation Office 11), Mr. Paibulya of
i1 0RO, (Chemicat anmeer), and Yazah Exchanged discus
: --'}smnsmthNEA o

el T

_"_.'.;“"27 " Priday’ Seeond. group wuh Messrs Kanase, Ogo, Sakura!, l{osluba'

o e L ad Okaniote amved at Bangkok 16:05 on JL 461,
:lmroducnon nleetmg was held between Thal and Japanesei :

teams.. :

SRGiaty b IR DT -i;;;f I S AT 7‘ 2!

o ‘28"'_8';&;(&&3({ : 'DasCussions weére he!d vmh N.E. A
DU G e R e Tlclted upthe _maténals and data

B S N

- 55.

Visited the meassy ijapan and j IC A Overseas Ofﬁce to . |

Lt Bxchanged discussmns wnh NBA ab0ut how 0 conduct o



) Septemb.er 29

| . "lxched up the matenals and data. includmg collecuon hereof o

Sunday
30 Monday Pald coirtesy calls to’ the Embassy of ]apan and. J.L. CA ‘
o Overseas Office by the second group Meeung was hcld '
among grou p membg ors. :
October -~ 1 Tuc‘:_s..day:'- Iianson meetmg ‘Wwas held with parucapa(ion of Thal and_\
x T Japanese teams. -
Pa:d a couttcsy call to the Tbal Toray Offlce
2 Wednes:day Paid a courtesy call to ) M. Ob Thal Chambcr of Commercc :
SR - and Industiy {Chairman) . :
Patrolled in tlc Bangkok Clty
3 Thursday Patrol?ed in the Bangkok Cuy
4 - _Frid'a.y_ - Messrs. Mera and Yamagucht left Bangkok for Haneda on
IR JL74. - |
Paid courtesy calls to Mr. Kongsay (Secrctary to the Gmem
ment of Bangkok Metropolis), Dr. Adisai of T.O.T. (Engincer
it Charge of Outside Town Design), and Mr. Plboon (Chlef
Engmeer ol'Mettopoluan Feleconnnumcatmn)
_‘ DISCI.ISSLOI‘IS wete. he!d thh N.E.A. about how to mnducz -
survey. :
5 Saturday . Tldled up the matenals and data
6 Sﬁ:nd_ay e _'Tidie'd up the materials and data.
7 :Monday Visi.ted Mr. Somchai (Chicf Construction Supervision)and Mr.
U ' Vilds {Director of Revenus Dept.) both at M. W.W A.in order
S 7 to obtain nécessary materials and data, '
o *+ Thaiand Japaneée teams held meetings lndcpendently
8 Tuesday A meetmg was held with participation of Mr. Nitipat of
S - N.B.A, (Secretary Géneral} upon his retura from U.S.A.
. Visited Mr, Somchai of MW.W.A. in order to obtain mate-
. rials and datz and for questions and answers,
9 Wednesda}_ . In order to condict survey to find out about a posslble

* demand or town gas, parttine studem wotkers were tecruited

. .and gave them ms!ructions concernmg the purpose, mntems
“and method of the suwey .

_ P:epared vatious questionnaires. |
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. October +

Thursday

Mr Makt left Bangkok for Haneda on TG- 600

Vislud M. PY. Chang Rcf'mng Manager of Bangkok.

Refinery and Mr. S.Y, Lu (Chlef of anmeenng Dept) to

- solicit them for their coaperation.
© Investigated the roads where the consoteuction would be

carried out across Khlons. Surveycd dcmand for town gas
and samplcd at tandom ' :

11

Visucd Mr. Plasan {Manager of Efﬁaency Control Div.} at |

Fﬁday:
R ~EG.AT. in order to obtain his responses to the questions
previously submitted.
Started surveymg on the demand for town gas Contlnued
the road survey.
12 Saturday Tldled up the matenals and data
13 ‘Sunday Pauoﬂed in the Bangkok City by the jomt stud) team con-
el slstmgof’]hal and _]apancse teams.” .
14 :Monday Visited: Mr. Komthorn! (Ch\ef cf Revenue Div.) at Tombri
A Branch, Municipal Water Works Bureau, for survey on the
E ptesent metermg and morney CG"eétlon systcm
~ Visited Dr. Boonyork {the Center of(,hlef of the Analyses of
*RLLD.) t6 heat about the Khlon contiol.
_Contmued survey onh t'he demand for gas _'
15 Tuesday :_-'l!nrd gmup wzth Messts. Suglyama and Kojo arrived at -

Bangkok at 19: 00 on KL862.

“Visited the office of Mr. Boonruen, the Undersecntary to the

Prime Minister to solicit him for his cooperation.
Visited Habor Departmcnt to ewchange questions  and

- answets.
A trip was made for the inspection ofthe arca where the gas

making plant is to be consteucted.
Continued sutvey on the demand for gas and made inspection
of roads.

16  Wednesday

17 Thursday :

VlSlth Mr. Chahtpakom {Chicf of Planning Div.) to

- ideas and comments in regard to city planmng
Patrolled in the city and held a meeting among the Japanese

group members

Paid '¢011ftcsy calls to the Emba'ss.y of Japan and J.LCA.
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Overseas Office by 1 rhe thied group

Visited Drf. Richardson (Div. of Georechniéal Bngmeermg

Associate Professor of ALT.) to talk about the soil nature.

- Visited' Royal: State Railway M. Thuen (General Manager)

to solicit him for his coopetation.
Started preparatrons for mstailatton of raod survey merers

October

Friday . -

Vrsrted Labor Department and TOT« to exchangc questrons ‘
and answers, ..

Cohtinued preparations for mstaliauon of road SUI’VCy
meters. - A meetmg was, held between That and Japanese

Vteams.

19

Saturday

Tidied up' the matr:ria‘s a.nri (jara. -

20

Si\r'\day

. Trdrecl up the matenals ancl data

21

‘Monday

lnstallecl road sugvey meters. Inspcctron tnp was made to the

© qaitroad right of way.
: “Collected relevant data,

22

'T‘Uesdzry o

';‘Contrnuecl msralimg roa.cl survey meteis.
i Inspected the statistics of LPG accidents. -
o Prepared and trdrcd up materrals and data

Pt

ngnes'daiv

Chulafongkorn Day (natronal holrday)

: Trdled up materlals and data.

24

Tl'rursd:é'y

: 'A survey was canductcd on prospecture towWn £as CONsSUNErs,

and mspected raw’ materrals for gas producnon and p]ant .

Catilities. -

Drscussmns were held with AL, about soil exPloratron
A meeting was held among group members.

25

Discussions were held between M.E.A: about the status of
uniderground objects and their maintenance. |

Inspected the aréa on which l-:o!der would be built, Setected
. nine teank routes.
- Soil exP!orauon was catried out in the presence of M.E.A.
A meetmg was held between Thar and _]apancse teams.

; Sal-l_r'fdayf '

‘ 'l‘rdlecl up the materrals and data

- .58.



: Octhcr; 5

37

Sunday

: '_l‘idied ﬁpthe materiats'al:ld data. |

.28

g !nstallcd and rcmoved road survey metcrs
© Inspected trunk- roads and other nain roads under which

water lines were lnstalled -

- Selected typical areas.
thed O.B.C.F. to obtaln matermls and data.

39

Tuesd ay

lnsta"ed and removed road survey 1 meters. _
- A mecting was hcld between ALT, and Japanese team abour

the method of soil exploration.
Gathered maierials and data.
Selecte_d typ‘ical areas.

3

Wedn.é.sdéy

Insralled and remowd road sorvey meters, . : _
Recruited pare-time student workers for road sun'cy. and

gave then instructions, .

.. Data and information relcvant to thc mattei of finance and
legal in Japanese cnterprrses wete obtained, and had a hearing

about actual tmnsacuons in regard thcreto

31

Thursday

\hsitcd Shcll Ofﬂce and retail stores in order to obtam
materials and informauﬁn

g Made surveys on the typical areas No 1, No 2 and No. 3.
{ Visited MMW.W.A, to check the mattei in relatron with

finance, loan and taxation. -

: Started off road survey.

Novéember

. Friﬂay'.

Visited O.F, O Irwesugated LEG pnces
Visited E.5.5,0. and its retail stores in order to obtain data
and mformauon

“Inspected the eypical atcas No. 7 and No. 8.
© A meeting was held with participation of Thai and Japanese

teams.

Saturday . -

Tidied up the materials and data,

Sunday

Tidied up the materials and data.

Mond éy

Installed and sremoved road survey meters,
- Selected and investigated the areas where the plane table
survey was to be conducted.

!nspccted Government-controlled prennscs

.50



o ':VISItcd ThatObayashx Gumi, Ltd, to’ discuss constmcnon‘
- ¢ost.  Visited the Branch Office of Miwsui Bank to get-

" acquainted with the Fnaultlal ¢conomié s:tuauon in Thailand.

- Requesl for aerial photograph of Bangkok was passed on to

"Tu_e§day‘ :

a Installed and femoved road suwcy meters,

Investig_atcd the areas where thc pianc tabIe survey was s to be
conducted. : :

A Vlsued northem towns newly constmctecl

Wednesd.ay

Insta“ed an'd removéd 'roid suwcy met'crs.'.
lnspected No. 2 holder premise. - '
Visited Kallawis Engmecnng Co for dlscusslons about

j:construcuon cost,

thed AL 'I‘ for srgnmg of the contract for soil explorauon.

November

: T?lﬁrsday .

‘Visitcd ltahan l‘hai Co., to request fo'r estinmate on the '

_“construcuon ‘cost, . Inspécted where soil exploration v.o:k
“was being carried out. - : : '
Surveyed gas eqmpment manu facturers

| _'Friday |

.thed Bangchack oil Reﬁnery for addmonal mvesuganon.
Visited factories where a large quantity of gas is expected to
“be consumed, and high-class apartment houses to which .

tow gas would be supplied by means of central system,
lnspected ntain roads and plant premise. .
A meetmg was )lch betwcen Thai and japanese teams. .

: Satutday

: Tldlecl Up the matenals and data.: |

10

Sunday |

Lo ’l‘idiccl up t_hc matetials arid data. i

i

Mé_ﬁdaf |

Removed road survey meters and surveyed gas appliances in
use, .

T A meeting was held aniong group members.

12

.Tuesday

* Installed and remo_\!ed road su"rvey metérs. -

We‘c__lne’sdé}'r .

Installed and rémoved toad sutvey metets. -

© Made preparations for inspecting degree of soil corroded.
_ _i Visited Public Housing Cotporation and Royai State Ra\lway
~  to obtain data and information. '
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' Nt’)\'re.mﬁe'r

14

Thursday

: Visite:d N.E.A. to obtain data and in&;rmation. :

Visited That- Obayashl Gumi, Ltd. to requcst it to submlt ¢cost

. estimate for piping worki®

Visited gas eqmpment manufacturers

© Inspected the site Wwhere corroded soil was being tested,
o A mcetmg was hcld betwcen Thai and _!apanese teams.

15

‘Friday ‘

; Vrsuted EG A T to o‘btam data for economlc calculatlons
‘Visited gas equipment manufacturers : '

Visited the site where corroded soil was being tested

A meetmg was held betiveen Thai and japanese teams,

16

: Sat‘u;d':'ay' E

Lo [‘:dlcd up the matenals and data

17

Sundat)i

C ‘;'Tidied_ up th-’:‘materials and da't'a.

18

Monday

‘ '_lnstalled and removed road survey meters. ‘
Visited Bangkak Mctropohtan Ofﬁcc to check the outlme of g

city. planning,

- - Visited O.F.0. and Bangchack Oll reﬁncry in order to check_

- the status of petrochemical producis. ‘
Visited ]h T.R.0. Trade Center to. check the status of

energles in Thailand. o '

19

Tuesday

el ‘lnstalled and removccl road sunrey meters.

Visited the nghway Departmcnt to obtam vatious data and
1|1f0rmatmn o R

- Investigated the whclesa[e prices of piping materials.,

hwestigated main mads and bridges.

20

‘Wedne_.sd:a'y _

o Prcparecl an mtenm rcpon (draft) for N.E.A,

21

Thurs d-ay

A meetmg was hcld among group members to discuss the

-matters contained in the interim report,

22

Friday

: V;s:ted the Metropolitan ‘Traffic Plannmg to obtain various
+ data and inforimation related ¢o raffic,

Visited gas equipment manufacturers. -

~Visited - the National Parllament of: Thalland {all group
 members), ‘

Revised the interin repore. |

23

: S;il:ur‘daj/ o

- Tidied up the materials and data,
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Noveh_lber 24 Sunday i :Trdres upthc materrals and data s
25 Monday R 'Vrsrted T}rar Obayaslu Gumr, Ltd for requestmg cost csuma
ST - tion,
.Vrsrted M T b, and N S 0 to drscus:. the problems related to
the town, de\relopment -
- Inspected the status of LPG used in urbau Hotels
o Translated tlrc :nteram report into Englash
26 Tuesday Vrsrted M. W\‘-’ A for rcquesung to provlde us the section
REE - drawings of existing water lines. - 2 S
- Visited gas equipment manufacturers. - -
: 'Completed untranslated part of the lntenm rcpmtr
27 We&nesday ; Reported to NeE A. on tlre mterrm report
2.8_ : Tllll_r:sday.. o Ti(lied u{"l_ lhe mat'erials and data. e
29 Friday A meetmg was, held bemeen Thai 4nd Japanese teams.
30 Sﬁiur’day"- . Messrs Kanase, Ogo. S:_alr.ural and Kosluba left Bangkok for
N S Haneda on JL-464. K .
Tidied up the matenals and data. e
: Décér_ﬁber‘ -1 Sunday "'[lclrecl up.the marerials and data.
2 Monday . . lnspected main roads and housés.
: . ‘Inspected the typrcal area No 7.
3 Tuesday B Visited the Embassy of japan to exPlaln the progress made in
Cooroon o itheeasestudy, o .
- Visited Thai ObayaslnGumr. Led. to clrscuss the construcrron
o - equipmient to be leased, .. c S :
: - lnspecred fnain roads lnspected the typlcal area No. 4.
A Wednesday . -, !nspected maii roads and the typrcal area No. 8.

S VlSlted N.E. S D. B for secretanal communicatlons.

Thursday v Krng S Blrthday (natronal holrday)
SR AT : Collected the matenals and data
6 Friday" - Vrsrted M WA, to obtam the data and mformauon : |

e Inspected main roads and the typical atea No. 3,

6.



. Detember’ 17

1Y

Saturday . ~ Folitth Group wnh Mcssrs Iwasaki and Yamagucht amved at; ;
S ] Bangkok at 19:00 on K1.-864. '
_Collected the matenals and data
o 8 Sunidﬁ} - A meetmg was held at Bangkok Mumcipal Ofﬁce to hear :
B detailed explanatlons on. the undcrground pnpelmc rotues.
‘ 9 .:M.;Sndéy_-‘ . Paid courtesy calls to thc Embassy of japau J.LCA, Over-
oo seas Office and JLBT.R.0. Trade Center by the fourth group,”
" Visited Bangchack Qil Refinery to study its financial affairs.
. Visited Bangkok Mumcnpal Office to hear the present status
- of underground sewetage systein, | St
 Visited Italian-Thai Co. to dnscuss ‘cost estlmauon.
‘ lnspected valve fimng.s ‘ o
10 Tuesday : Consntutmn Day (nauonal hohday)
T o Collected thc matena!s and data.
Bty Wedhésda’y iy Vlsucd Bangkok Munlapal Ofﬁce to cbeck the drawmgs of
BT .;’LUnderground seweragc lmes
12 --Tﬁﬁrs;daY-.;f_ N :DISCIJSS'ed mthN EA'on cost est-i.niatzilon
13 . F_ridéy, " Visited Thai Obayasm Gunu Lid. to dlscuss cost csnmauon .
o i " Messts. Suglyama and Kojo left Bangkok fot Haneda on LH.
642 S S .
: l;I Saturday _ Txdt_ed up thé:materi_al's énd_daté.
- 15 Sunday Tidied :up the matexials and 'data
16 _MOnday VIS!ted Mr, Nmpat (Secretary Gcneral of N, E. A] at N.E.A.

and dis¢ussed aboue:

a) l‘ramrng of Thal lralnces to bc conducted in Japan.
- b) D;slaosal of gas ieters USCd for road survey.

<) _'Comments of thc Thal party about how the pro_;ect

should be proceeded hereafter,

Vlsntecl MW.W A. to obtain the section dramngs of water
supply plpelmcs. :

: [nspcc:ed crossings at kholons
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Deé'em_bét 17 - Studlcd vanous matenals and data
18 Wednesday - 'Studxed vatlous ma{enals addata. i
_ T Mr. Okamoto lcft Bangkok for Haneda on TG 600
B U2 Thu.rs:da.)"':" .:— ‘Final dISC\lSSlQns were made wlth Mr. Nmpat (Secretaty‘
= : ‘ ral of N. E A ) - .
20 - Priday - SRR D:scussmns were fade with N. B A
ISR a5 —"I‘ldtcd up the materials and data. © ‘ _
M Tanabe, Head ofjapanese gmup. left Thal fot Haneda oni ‘
..jl. 452 R
21 _S‘all_Jr_d'a_y e Tldned up the matenals an& data.
- o : :T:ansacmd the remammg affaus
| 22 -_Sﬂnday : Ttansacted the remalmng afl'airs
“23 Monday ' Mr. Otsuka left Bangkok for Haueda on SR- 304
: _--_Transactcd the remammg affalrs ' ;
24 Tuesday - Messis.. Iwasakl and Yamaguchl left Bangkok for Haneda on

L ]L‘?G‘Z
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