outline of Constructidn Procedure

Mbbilization}:Ihstallatioh"___ Préparéti@n.ofgggggw

setting center of pile

Driving casing

_ v
Reaching presbribed depth

_\L

Filling sand in

. N
Extracting (3m)

Repetition.

W
Cpmpacting ( 2m)

N

_(; Completion _;)

'7.07 QUALITY CONTROL

.Frequency of quality COnErol of works shall be performed as

_shown in the following table:

Construction Control ‘of Sand Compaction Pile Method

Tten of Contral ~ Control Method - |- Frequency of Control

Pile materials ¥echanical analysis _ 1time/50m®

lLocation of piling £?¥2"Survey to set up each pile

Apoint marked on a

| Depth of piling - casinig ~ each pile

| Quantity of pile material : ' ,
Q 1y p Bucket each’ conpaction

to be filled in

1tine/30 piles, depth of

n Sfrength bf pile _ Staﬁdard penetraiion test
R o . every In

e Sirgﬁgfﬁ of original -y ; : ltiﬁe/30 piles, thin wall
'7ﬂ;'groﬁn§? S | . .Unconflmed Conpressien test saupling _

—
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PART 8 IMPROVEMENT WORKS OF FOUDATION BY SOIL CEMENT

COLUMN METHOD .

.-~ 8-01 GENERAL
~Arter the field experimental construction mentioned in the
"clause_6“03f the improvement works of foundatibn by so0il

cement. column method shall be carried out at the location

as shown in the drawings.
' 8-02 WORK QUANTITY
_The‘quéntity bf the vworks shall be as follows except for

the variation order from the Inspection Committee.

“Quantity of work by Soil Coment Coluan

Position Excavétion ~ Column | Number of | Total Excavation | Total Column
: : Length Length Coluan Length Length
Upper part | 6,89 5.50 ® | 53 coluans 35.17° | 29150 "
Lower part 17.92 13.79 70 1, 254. 40 965. 30
columns R n
Total . 123 1,619.57 1, 256. 80

8-03 DIAMETER OF MIXING COLUMN

. The diameter of mixing column shall be 1.0 meter.

8-04 CEMENT MATERIAL

Improvement material shall be cement slurry made of

ordinary Portland cement with a specific grauity of 3.15.

Water content ratio {(W/C) shall be 100% in weight ratio.
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8-05 VGLUME"OF CENENT
For 1.00 m® of original clay, 198¥litér*§f improveﬁent
materials ejuiva;éht £6Q1SQ'Kg of ordinary portland -
éeméntiéhail be Qsed, hoWevér the préCiéé;amBUht'ghéll be
decided bésed on the-actuéi ﬂéta"dbtaihéd from miking tests

in a laboratory before the construction.

. 8-06 CONSTRUCTION EQUIPMENT
The conStruction equibment shall bé Based upon the
followihg Cléss.'fhe Contractor_shall'submit his iist gf
qonstruction equipment with tﬁe same manner in Aaccéordance

with the clause 7-05 of this technical -specifications.

Nage Standard Specification |uamit |[WNos. |- ‘Remarks
| Base Machine | Crowler crane, 35" class | Nos, 1
Leader Mixing machiﬁe guide . Sét, .'il
Eéfth Auger ) . ' _
K%%gchment D-60k class : Nos, | 1
{¥ixing Ros | o 200/, - | 1 |Lnax=25a
Mixing Vane @ IﬁUU“/é,double.fype .' 1
Auger Hgad ¢ 600%/ 4 -1
Generator 125KYA  class Nos, | 1 | for Earth Auger
Nixer © 750£K2 class » 1
" G;outing Pump 150¢/nin . 1
'?ofe;:Tahk 2 B - 1
| Submsrgible 2inches , 1
ﬂotér;Pﬁmp |
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8-07 PROCEDURB OF CONSTRUCTION

1The procedure of the construction shall be conformed to the

tOIIOqu flow chart. In case of other constructlon procedures

the same qumalities shall be needed in accordance with the

specifications described in the clause 7-06 ..

~Mobilization, Instullation Measuring cewent,

W - ) Mixing

Setting center of column

Penetration & Nixing ] Supplying

Cement S}urry

Reaching prescribed depth

Ext'racting & Mixing

{ Completion )
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{a)

(b}

8-08, QUALITY:CONTROL
With regard to the constructlon of”éoii cement@columnl the

Contractor shall pay spec1al attentlon to the follow1ng

p01nt5

'-To control quantlty of cement slurny, penetration and

.extraction Velocities of mixing rod.shall be_checked

strictly so as to supply cement slurry to each depth
prec1se1y

-To maintain perpendlcularlty of the lelng rod

'—To'qrasp'the Capacity of a agitating mixer_and_to_set its

control standard-for rate of totéti6ﬁ,-§gitatiﬁg
torque, Qp~ down speed of agltatlng, ete.

—Safety of basé machine sﬁould be well considered. S0 as
not to lower the work eff1c1ehcy‘f9r #he'.constructlon

being carried out on the soft soil foundation.

The Contractor shall perform the following control at the

" construction period.

f

Cdnéentration and amdunt_of_cement ;lurry to be-;njected

_ Miﬁiprdpq:£ion of slurff chall be 1:1 for water and
-'éement in weighé ratio, |

f_fhe specific gravity ;f slurry shall be controlled using

cohtrol charts and it's measurement freguency shéll.be

once in the morning and in the afternoon.

—‘Am69§ﬁ of cement to be injeéted shall be 150kg/wm® per

m? éfidriqinal clay.

o= Perpéndicular construction speed for penetration and
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e*trBCtion'bf s0il cement column shall be 1.5 meter per
minutes respectively, '

-LTh?,gpéedfbf a‘fgd up and down shall be set atl1.5 neter

.;Per minutéé each; at the same time the constru;tion

_;_§p§ed_shall be controlled by the use of marks made on
:;thé rod and staff.

~ Tﬁe rate of rotation of agitating vane shall bé gained -

.;by_éyéﬁmeasurement.

_iVefffgaL'and holizontal inclination of the leader shall
be meaéured'by a theodolite.

-~ In Qfde£ to-check the strength of constructed soil
 cehént'column§, unconfinéd compression test and
“measurement of unit weight'shall'be carried out using

saﬁples taken by core boring the rates of one column

to 30 columns. Sampling of cores shall be done

for every 1 meter's depth.

8-09 MIXING TEST IN LABOLATORY
(a)vFor the'deterhination of the amount of cement slurry
td confirm the désigned strength,?2.9 XKgi/cm?®,mixing test
of cement siurry shall be performed.
{b) The étandard specifications for the mixing test in a

laboratory shall be as follows.
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- The Standard Specifications forfthe,Mixing.Test.é

Iten L - Standard Specificatins: .
Kind of matérial for improvement Ordinary portland cement.
Yater-cement ratio(%) . . . 100

Anount of cement to be mixed (kg/m®) _-:100, 150 and 200

Mixing time required _ _ (nin) 10 .
o (days) | 7. 1 ond 28
lolding size . : N ¢ Sca height 10cm
Number'éf mold for one sample (Nos.) |- 2

Testing items of the mixing test in a laboratory shall be
as follows.
ﬁTgst:for physical prope;ty
« Unit weight :. 3 samples aééording_to B.kinds‘of
| mixture, 100Kg/1m1,150Kg/1m3,QOOKQ/1m3.
- -Test for mechanical property
+ Unconfined compression test : 18 samples according to

.each mold
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' PART 9 TIMPROVEMENT WORRS OF FOUNDATION BY GRAVEL

COMPACTION PILE METHOD

901 GENERAL

,.xm?lgméﬁtation of the construction by this work method
'shallfbe.décided in’accordance with-the results of field
'experlmental constructlon described in the PART 6 of this

_speclflcatlons atter comparing with the result of sand

”COmpacion pile'methed.

9-02 sianARD OF PILE
The.size of gravel compaction piles shall be decided by
the field experimental construction, however the guideline
-isfas-féllows. |
-Leﬁgth of penetrétion; 7.88 meéter
VImproved 1engfh ; 5.00 meter

“Improved diameter ~ ; 0.50 meter

- 9-03 CONSTRUCTION EQUIPMENT
The construction equipment shall be same with the case of
thé'sand'compaction pile method mentioned the part 7 in

‘this specifications,
9-04 CONSTRUCTION CONTROL

The method of construction control shall be same with the

cléuse 7-07 of Part 7 in this specifications.
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PART 10 OTHER RELATED: CONSTRUCTION WORKS

10~ 01 GENERRL

The constructlon of’ model 1nfrastructure 1mprovement
ons include'uhder'this-Coﬁtract miscellanéous:Wﬁrkslbesides
main earth w@rk and foundatlon 1mprovement works such as
instaliation of displacement.plles,_lnstallatlon of wooden
stagihg:fér_obsérvation} @tbtectiqh work 6f meaguremeﬁt
_ihstrumeﬁts'aﬁd caﬁle,Land moyementnworkS'of existiﬁg houses.
The majqrity‘bf the miséellaneous'works:éhéll be eithér small
cqncréte sthcthe or_wboden'works;which shali be.conStructed
by means of the combination of earth worké,.cdncreté works and
wooden works. From the view point statéd abdve, the'
'specifications contained in this part describes mainly.speéial

conditions for each work.

10-02 DISPLACEMENT AND FIXED PEGS
The Contractor shall install reinforced concrete pegs for
fixed points of measurerment and wooden pegs for displacement

-observation. The scale shall be as follows -

-Reinforced concrete éeg with a nail screw;j 8 Mos
Size _ : 20¢mx20°"x100°" ;
Wooden pegs with a nail : 133 Nos
Sj;ze_ o C: 10°mx10°mx100%"
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"10—031H00DEN'5TAGING

The Contractor shall construct ‘the f0110w1ng wooden staging t
g to

walk for the observatlon of the testing canal facility

Materla} + Wooden plate and pegs
Constroction length T 230 @
“Width §f:wooden'plate : 50 cm
Mean height of staging : 30cm -

10-04 PROTECTION WORKS
" The Contractor shall perform in tﬁe protection works such
.55 éoncrétg pipé works fof monitoring cable under the
temporary construction road, installation of ceolour flags
ﬁn.the-éable line andg installation éf bémboo protector for

monitering instruments, etc.

10-05 MOVEMENT OF EXTSTING HOUSE
The Contfactor shail move the following'two existing houses
to the designatéd places.
_Oﬁé wooden two stories house, 192m?

One wooden two stories house, 28m?

10-06 OTHERS
: Thé monitoring instruments shall pe procured by JICA and
the ins£ailation works shall be carried out by the supplyer
-deJiCA uﬁder the specifications and instructions of
mahuféctuters or Inspection Committee.

Tﬁé Contractor shall maintain all monitoring instruments
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installed at- the job site during=cdh$trdctiéﬁ period and
the cost shall be included in ,th_e_"i_-té‘:n of temporary works

as indicated in the Bill of Quantities.
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Mr.

Mr.Noritada KAWAGUCHI

Mr .

Mr

Name

Noriharu

.Hirotaka

Yoichiro

.Takahiko

USUKI -

OCHT

GOMYOQ

TATEISHI

Member of Detail DéSiganeam

~ Assignment

_Léader

Coordinétdr

Soft Soil
Foundation
Planning

Drainage

Designing

Adviser of

. Consultant

firm
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‘Deputy Head

'Agrlcultural Development Div
Agricultural Development
Cooperation Dept , JICA

'Chlef of Second D1v.,
_ Overseas Englneerlng Dept.

Deputy Chiéf of Systenm

i Position

Ch1ef )

ist” Lab Gonstructlon Nation
Research Instltute of Agricy
tural Englneerlng, MAAR

Technical Adviser;

Overseas Engineering Dept.,
Japan ‘Irrigation & Reclamati
ConéultéﬂtS'Co[ Ltd. (JIRCO

Japan_lrrlgatlon & Reclamathﬁ
Consultants Co., Ltd. ({JIRCO)§

Developirent Section,
Nippon Giken Inc.



2. List of Personnel Concerned

LIST OF PERSONNEL CONGERNED
ONCERNED

Royal irfigationinepartmeﬂt

MF}jSUhé_Thanomsingha Director General 5f

e L Royal Irrigation Department
The Advisory GCommittee -

 Mr}"§hooppon'Chaveesuk Director of Engineering
Develdpment Division,
_ Chairman
Mr. Lumsék Tejasen_ ‘Director of Research and
' Labonatory Divisioﬁt
_ - _ Member -‘ “' B
Mr . Nipon-Saihom Director of Geo-Technic
' : ' o Division, '
Membér
Mr. Roohgrueng Chulajata Direcfor of L&rge Project
Construction Division,
Member
Dr. Boonyok Vadhanaphuti Director of Project Plapning
Division,
Member
Mr. Skulwattana ‘ Director of Irrigation
| bhantharobol Regional O0ffice 10,
. ' Member )
Mr..Vichai Srivaraponse Projet Manager'of Mae Klong
' Yai,
Member _
Mr. Kanob Tingéombutyﬁt Technical Inspector Section,
N Member and Secretary

.fhe Iﬁbiémeﬁtation and Coordinating Working Comnittee
4  Deputy Director of Engineering

Mr. Ruangrit Ammawat

Developnent pDivision,
Chairman

Dr. Supol Chirapan Chief of Special Engineeajng,
Chairman Assistant

br. Siripong Hungsapruk Chief of Griteria Development,
' ‘ Member
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Mr[

Dr.

Mr.

~Montien XKangsasitien

Sanan Siriorn .
Phonpong Kararum
Sawat Naipramot
Thanu

Harnpatanapanlch'
Sanit Natldhamakun

Chnef of. Sonl Englneerlng
Laboratory Sectnon, Member
Chief . of Irrngataon.Desygn in
South Part Section, Member
Chief. of Irrngatlon Design
Work 10 Hember'=' R
Chlef of Saline Water
Protectaon Mae Klong Yal
Progect Member

Secretary and Meﬁbér

‘Technical for Opéfétion &

Maintenanéé_Pfojéét;Meﬁbér

'Irrlgatlon Englneernng Cenier(IEC)

Mr .

AMr;

charuk Nonthatham

'Suthi . Songvoravit -

_EmbassY”of Japan

Mr .

Katsutoshi Nagayana

JICA Thailand Office

Mr.
"Mr.

Ben‘Saito

Takahito Hino

Director of IEC
Deputy D;rector of IEC

First Secretary

" Resident Representative

" Assistant Pfesident'

Represehtat

Japanese bxpert of Irrlgataon Englneerlng Center PrOJect

'Mr.
Mxr.
S Mr.

M. M

Mo,
Kﬁr

Kazushlge Matsuo

TakuJJ Nakano

 H1toshq Sunazawé_

Masaru Sasaki

nHaruokz Ebe'

.J¥0uJ;VEb;ha1a
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Team Leader of IEC Progect

Expert of Design Criteria

Expert of Constructlon Material
and Ana1y31s_

Expert of Hydraﬁiic Model
Expért of Systen Development

Coordinator



Colombo Plan Expert .

Mﬁ1 Hroshi Kudou Royal Irrigation Department

-.M#,_Naruml Ymada Royal Irrigation Department

Mr. Yuji Ozaki " Royal Irrigation Depavrtment .

'STS Englneerlng Gonsultants Co., Ltd

Mr. Veera Vasinvarthana Technical Manager
Mr. Choochart Project Engineger
' "Kietkajo
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LOG OF BORING
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WATER -LEVEL OCOSERVATICNS BORING COMPLETED. 13/1/08 -
T wsor WD AlG.acker | FOREMAN. SK
. | CBOR. Engineering Consultants Co., LMd. APPROVED, CX
WL, iy 0.60 m. 24 HRS. AFIER BANGKCK. SHEET. 1/1

| ecams. .

(Gl NAME. Model Infrastructure.

ER

—

SAMPLE (Ra -

LOG OF BCRING No. B-1, fv.i

LOCATION,

+

Samut Prakan

10 - 14

A A

R O Nolurd Watec -Content O quse 9 Qufz
u' . & Qv A Gy
.18 &-. . L X Platle Limit X QD/ZI .
BRI lé’ © .. DESCRIFTION CF MATERIAL e (1nt)
5 |2 ' a Ugld Uit 23 5 .18 0
1 & S t L S
3‘-’ a N . : (*4) . - B
Nl ¥ G WATER LEVEL + 0.68 w. . T PV, R [ Blew/it)
= : 20 40 t0 B0 W00 20 49 50 80
i3 :ELJ\Y.” some shell Frageent and Y
pS L _ ) o
2l organic matter, datk grey, II /
PSITI “very saoft Lo soft. ) A({
] (ew) 'II \
! i1
LI B X ‘\50 *ck
S \ 1 \
1
PST q 4 éé .
:
UL
- o0 ?
pS1 4\? | R
| ; _L L |
PSIEX g ! .
1
13.0 m. S 1 B O S
- : T \
B S ‘ j ] .
PSR "~ CLAY some shell fragment, _ (- —pioll ;:
greehish grey, medium stiff. / “ . | |
bt (CH) —— 131 y N P "
) - 15.8 m. [ TG N B (SN S (U T B
1. END OF BORING e e
____,___,_#__ﬁ_______ﬁ__g__r___ﬂ_




! T , _

- LOG OF BORING. No, 8-2, Fv-2. - .,
F’RGJEUT NAME ‘Modé]_ In[‘faétruc[&ure LCCATICH., - Samub Prakan l
OWNER _

] . O aurz . o ’
. . O Noturd Walse Confent | - d: : i z:fl [
= ;d" %E' : - x  Plastis -Umht X awrz- ;(”n?),
- w o DESCR MATERIAL C
b ;fj %Lﬁg PTIoN - cF A _ o Uaud Umbt 23 3 35 g
- 1 L [} .
f{ ‘fi E - :
Q RERRALR ) O TR L Bl
0 F 20 40 By B0 X0 R I
B F— - " ‘
1 lesi[En - o1 ha
) I H CLAY some shell Fragment X @ fé\ -
— 2 lost o _ 't >
T L and organic makter, dack grey, t ]
—- } pst vety soft to saft. . ?T
) 4 ST s - (CH) _ } ,i
——— 5 lpsT By . xﬁ-___j__-ﬂé, o JL}’)
— . i . 1
L1 6 est / - é
e el 4 |
i 7 lpsy ({ : Ti .
) s fesrimEd L ?)IS
-0 ?sw_@-f A \ ?é\
R 103
T [esT B 12.0 . 1t R
— . . - . > -
F——] 12 '|P5T -CLAY sne "shell Fragment, ZZ - ,I} : L
— 1 e Greenish grey, redive stiff, _- ! % 1
T 1 st d-fonz) ¥ t
(15 1° 7= () i
i lest(EET 15.8 m, :
] j. L ew oF sormg -
_—.‘—'—J—T
5] B
- - s
< ] : :

S s B : L

Bmae L ]

(fo WATER "LEVEL COSERVATIONS o BORWNG_STARTED, 2371700

G e WS ORI . STS = BORING COMPLETED,  i4/1786

el S eaciRe [ o AR L L e RIG, Acker FOREMAN, SK
1 Sz w. 24 Fes, ATER . _-__ﬁ.-._Engmeenng _Ennsuﬂgnls_ Co.,Lid. . ORAWH. . Sty W
S 5 ' BANGKCK. 8.t 1iig seer. /1

10 - 1s



?;,M;;;Wf LCG CF BORING No. B-3, Fv-3 B
CalpcT MAME. Mo ' 10 ‘ b e
WFTCT, HE del Infrastructure LOCATION,  Samut Prakan
}- O Howrel "Woter Confent 2 2“’2 2 zu‘.{z
. wlo . . N v ’ ‘
& (8 - x Plstio Uit A
i DESCRIPTION OF MATERIAL . XoeR ey
b ﬁ‘&' ‘ . A Ugud Umilt 25 3 .15 W
. i . *a ’ -
1T E ] g s e, » 005 . .. 0 seT, M L alex/ )
I PR £l S S ' 20 40 0 00 ko0 o 20 4 g0 80
pg] ?‘};‘. C_LM' some shell fragnent and -

: Pl i organic matter, datk grey,
psT S :
gl very soft to soft,

(en)

|

i

1¢.0 .

i

CLUAY seme shell Fragment,
greenish grey, madium stiff.

2 (o o - N S _ | W

15.8 m. ’ - [

gnp OF BOMLHG

EVEL  OBSERVATIONS :

DRAWN.  SRY.
o8 Mo, 148

+0.45 ™ 24 HRS. AFTER

BCRING, .



~r"’_'"

[0G CF BORING No. 5.4, Fi_t

| oo

PROJECT NAME. _l"'io‘.de.i Inff‘éstru_éture

LOCAT!ON Samut . Prakan

—

OWHER

.,H.

SAMPLE Na'

TYPE OF SAMPLE:

. SAMPLE - DIST -
. RECOVERY.

DESCRIPTION 'OF  MATERIAL

O . Naturel Water Cotrtent

x Plasfie Umit

a Uqold: Umlt

=)

.

b av -
X Gp/2

o o
: A Qv’
Ctndy’
5. .75 0
1.1‘ 1 -

2% -
il

a s.vr,_n,'{ Blow/ 11}

- 20 40

T TR IR IR

|oS1E

~les

";PS-"I £

[

PST

CLAY some shell fragenent and
d:l‘ga-hic' matter, dark grey,
very soft to snﬂ_:.

(Cit)

13.0 m

20 40 6d B0 10 .

60 ]

P

n

,..
w

PANNENS

3

Fx:.."?-"}-"_"f
>

e

e

PST

RCHE

¥ " CLAY ‘some shell fragment, -

-:g'rgaenish grey, medium stiff.

171 e

i
_ [;_-

END OF BORING

15.8 m.

. WATER “LEVEL, “OBSERVATIONS -

BCR.

[ ACH '
24 'HRS.  AFTER s

STS.

Ehmneéﬁng:Cﬁnsuﬂén{s'ﬂoqgti
BANGKCK.

BORING STARTED, ~ . b/ J7H¢6

| BoRING COMPLETED.,

28/2/86

| RlG.

ACKER_

FOREMAH, 84

DRAWN,

SRY.

OB No, 1438

AFPROVED.CK__4
SHEET.

'I/I‘_J

-

10 ~ 17




P

BORING.

10 - 18

_ LOG OF BORING No. 5-5 .
- : . : - _ {
FOJECT NAME, ..Model Infrastructure LECATION,  Samut Prakan .
GHHER .
=TT .
. . : O o2 @ w2
2 E “ul O Naurd Watsr Content s ov . o
'16 5% x - Plastle Umlt X - apre . .
HEINE g DESCRIPTION OF MATERIAL Crondy
% ;3 . a Uqud -Limit 23 5 .1s o
?t- ﬁ g  — ] 1 hill |
@ :g : A | D ST, N L Blow/ 1t}
0 . 2 40 0 80 100 20 40 60 8o |
;i CLAY some shell fragment and = Q:—o 4 4.
- ’ A T —
™y = organic malter, dark grey, 7 N A‘}‘
. ., _ .
bedd - very solt ko soft. : }90 :l}i
3 —id- A
-
SIS (e DY ,
: » :{) B
* ?—d ) ? N
B ?_O : M‘\ _ : |
§ 6 b1 $
10.0 m. %} : ?
X Ztau_ & [‘;
o S’ P ¥ P N lt
CLAY seme shell fragment, _I 1 - ]
T : 1312:1: éi-
greenish grey, medi.um stiff. - > AN i\ ‘% i
5 A ATIFE
14 sy (W i / - f
> T X_WHG;{__&NA 5
15 |PSTpik V ]
1. 7y - - }_D—'—ﬂu
QTR -
16 P31 = ‘B’—J L_E\L“H__C’_f‘__a
17 [P | 17.8 m. .
l— ——— ——y
5] l— END OF BORING
_—
— ] F—1— )
. S WU MRS
.
—
e e e eSS S [ BORING STARTED. 7/3/88
WATER -LEVEL OCBSERVATIONS "BORING COMPLETED. . 9/3/88
i, ‘W.S. Of WD STS. - R poven | ForeMan. sk
o BeR | ACR g nering Consultants Co, Ul ot T SRy T arprovED. OK
M. L0, RS, AFTER - T THER
49 m 249 H BANG‘KOK Joe Mo, 1488 SHEET. 1/







DUTCH CONE PENETRATION TEST RESULTS

10 -~ 19






ST EHMBIHEER THG SOMSULTANTS

COL LT,
EEULTE

- PBUTCH COME FEHETRATION TE=T
ROJEST HODEL INFRASTRUCTURE

GCATION  BAMG EO
st My (Dol

Ve
e

=)

=
=

TE 30 JAl 58

£3TED BY - PS5 APROVED BY il

PR, MO ROD CONE  CONERJACKET COHE LecAl . FRICTIN
OF . FPRESS,  READING,  READIWS, . RESISTANCE, FRICTIGH, RATIC,

0 RGDI - hkasem ke om ks o kasom kq/-:m‘- : 4

e

w49, 2 .27 .40 7.0 5,18 21 4,91
60 2 .37 5.80 2.6 £.55 25 4,21
.28 - ¢ .37 5,00 12,00 6.87 44 B il
1.00 2 37 2.80 5,00 $3,33 6 4,50
1,28 z V37 3.08 5, 40 3,97 6 4,24
1.4 3 LS50 2.68 4,49 3.29 i3 4,84
1,60 3 .50 1.60 3.4 2.13 A3 £.92
1,89 2 .58 "1.508 2,48 2,431 .05 2.21
R R .56 §.28 2. .63 Y 4.l
720 2 .59 1,98 i.89 1.45 N 4,
2,40 3 .58 1.20 1,29 1,83 B 23
2,58 4 £4 1.48 2.20 2.05 s 2,2
2.6 4 6 1.29 2.85 1.8%) N1 3.
3.68 4 B 1.00 2. BE 1,60 .07 4,
3,20 4 .54 1,20 1.89 1.23 .04 2.

3. 40 4 4 1.08 1.88 1,58 LdE 3.
3.60 5 .72 £.20 2.2 1.97 B8 7
3,89 3 .78 1.00 1,88 . 1,74 i :_1:
4,59 5 .78 1,06 1.80 L4 98 =
.20 5 7R 1.00 £.50 1.74 He i
3,40 s .75 &0 1.50 - 1.52 e S
160 5 .21 50 1.68 1.6 e e
4.39 5 .91 1,28 2,08 2.19 o i
5.0 6 RO W .58 L.em g it
3 - o 1 2.0 1.87 AT 3.73
.29 5 =l 1.689 £t . - e
549 6 .91 1,09 2.0 1.8t -2 o
569 7 1.85 1.49 2,48 oo g 5
S.%1 7 1.85 1,58 2,58 S "n; 261
&80 7 1.95 ib‘i o 2.90 6 2,07
§.20 7 1.95 1.58 o
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815 ENGIEERING CONSULTANTS €00 LTD. -
PUTCH COHE FEHETRATION. TEST RESULTS '
PROJECT HODEL IHFRASTRUCTURE '
LOCRTION  BANG BO
TESTHO  D-1 "pATE 30 Jal ss
1ESTED BY  P3 R APROVED BY Al

PEFTH, O ROD . CONE | COMERJACNEY  ©  CORE LOGAL FRI

oF PRESS, - READING, REGD TG, RESISTAHCE, FRICTIoN,
In RGD kg/cm‘“ ':a-g,-"-:—mL - : l-;mf-_:mh 'I('g/an 'lé-;ifc:;_'IL :

.39 7 1.5 1.8 2,59 2.9 L BE 2.9
£.59 i 1.12 Z.08 3.268 Y326 LBe 2.7
£.79 8 1,12 2.RE 3,28 328 B9 2.7
629 g 1.19 1,86 2,40 3.8 L 04 13
C 749 g 1.12 1,84 2.60 3.84 T 1,%
7.29 -3 1.32 1,60 248 2,493 s 2.0
7.57 a 1,22 R 2,48 2.95 oy 2.0
7472 £ 1.32 1.80 2,68 U347 N 1.8
7.99 =) 1.22 1,50 2,80 2,95 A9 9,05
&,19 9 1.32 1,60 2,280 Z.28l N 2.93
5.3% 1 4,46 1,20 2,29 2,65 D7 3R
8.5%. 18 1.45 o 1.26 2.46 2,55 53 .0
8,73 15 146 1.46 2,60 2,87 N3 N &
8.9% 8 C 1.45 “1.29 2UEA 255 LA 3.7
3,49 48 445 ©1.40 2,80 2,87 iR 3.
2,23 11 1.£9 1,26 2,40 2.73 N
. 2,59 11 1,68 1.60 2.68 3.23 97 z.
2,72 i1 1,66 .90 2,29 2.567 .03 2.
2,53 44 1.8 1.5 2,208 3,45 1D 2.
19,21 11 1.68 .55 Z.80 73.23 B9 2
A, 46 12 1.73 z.00 3048 3.5 L0 2.
1968 - 12 - 1.73 2.7 3.48 492 .07 z.
19,88 12 . 1.73 2,28 3.89 4,9z Nt z.
(.80 12 1,73 2.z 3,48 4,02 a3 2
14.20 12 1.73 - 2,60 4,0z 143 z.
.48 13 1.87 2,060 3.6 5,94 17 3.
1168 12 127 2,48 3,50 4.4 , 19 2
11,59 12 1,87 240 3,00 4,39 . 1A 2
12,68 i3 1.87 z.20 3,60 4,16 - .18 T
21,87 3.80 4,29 5.65 07 1,

fand .
[
Loy
s
i
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STS EHGIMEERHIS COMSULTAIYS Qo. LID.
N DUTCH CONE PEHETRATICH TEST RESHLTS

MODEL | IMFRASTRLUCTURE .

§ ocaTion  BANG B0

oo 0l

iEaTED BY P

§ rroJecT

]
X
)
=
L]
i
L
xa
~z

e

FRICTIGH
CRAT IR,

- COMESJATKEY CLOHE

LéCal
CRESISTAIICE, FRICTION, -

flicei,  HO ROD COHE.
i OF ' CPRE3Z,  READILS,

. REAZ LG,

10

- 22

0 - ROD [‘chmw k?f@mL kintce kg/cmL- kgfcmL p
2.4 14 2,19 3.0m 4.50 513 11 2 4z
& 12,60 4 . 2.88 3.0 4,50 S . 4B 18 1,85
g i2.00 14 2.08 280 4,26 a.70 10 g2
PRI T 2,50 2,48 3,88 151 . 1 z.2t
Fig.28 . 14 2,09 3,48 7 4,38 5,52 a7 1,24
fan 15 2.0 2.4B §.50 5.75 T3 2,77

BB 15 2414 2,20 5,29 5,10 18 3.5%

T ER Y 528 ERT 554 13 2.4
15 2. 3.20 5.9 5.54 ¢ 12 3043
1S 2444 3,84 5,40 6,20 A 3.06
45 228 3,20 5. 48 6.3 A 2,99
15 2,28 3.99 6.20 6.34 .22 3,45
.88 16 2.28 3,68 .30 6,12 .18 2,24
1568 1¢ 2,28 4,28 5,20 £.750 49 .28
1§20 17 2.1 £.49 £.58 7.14 .32 k.48
S 17 2.4l .20 19,70 7.58 48 . 5.7
15,68 47 2,41 1,29 960 5,32 A 5,79
15.88 17 2,41 4,70 g.59 5.92 1.91
1500 17 241 4,29 8,50 5.9z L322 1,62
15,20 17 2. 41 450 41 .36 .?5 d.if
.48 15 2.55 A48 2. 50 7.23 31 4.2
I6. 60 18 2 &g 4,40 g.20 7:? -:*:‘ -:r‘
1£.89 . 13 2.5% .20 UL ‘E‘l: f :t':-i
7.0 4 2,55 5.48 9.89- 3,321 3 25
17,28 43 2,55 .50 19,85 853 7 1,19
(700 42 2,62 7.0 2. 12;,1 i s
17,64 12 2.6 B 48 2‘:.{'_ ; -I]. ":‘ :'*';:‘-‘. .
w818 .87 &.20 . 5 75 a7 4,27
18,26 4% 2,63 £, AT 11,2 .



ST8 ENGINEER NS COHSULTANTS Co. LD,
| BUTGH CONE PEMETRATICH FEST RESULIS
PROJECT HODEL IHERHSTRuﬁTURE
LOCATION  BANG BO _ _ .
TEST HO Dt | BATE 30 JiM 3
TESTER BV PS | AFROVED BY  AH

DEPTH, NG ROD ~ COME ° CONEZJACKET CCONE . LOCAL FRICTIeN
13

oF. | PRESS,  READING,  READAK RESISTANCE, FRICTION, - RATIO,

L

. . L . S R e .
in - R ko G kusom ks om kasdm; ket s/ #

ig.48  2a 2.ge. 2.48 - 13,60 11.28 R 3.3
12.68 2@ 2.22 3.48 i2.59 1135 LS 234
$3.58 29 2,82 .26 15,90 11.78 .56 4,75
12.98 - - 2,82 4,06 15,80 12,684/ .50 3,95
i%.20 29 2.52 5108 14,99 11,54 44 2,81
192.40 2 2,396 .00 11,89 2.45 .37 2.9
19.6E z 2.5 5.60 12,68 11,88 .58 2.57
19,88 2 2,96 12,90 25,90 39,34 W) 2.55
/.50 21 2,95 20,09 29.45 aziss ! 1,29 2.3
2m2g . 21 2,95 1F. 88 e 35,94 1.26 5.32
.46 22 . F.4@ 15.09 26,08 35,43 2,84 5,71
26,69 22 2,18 19,89 24,00 41,64 2.15 517
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515 EHGlHEEF: NG COMSULTANTS co. LTl‘".

SN . DUTCH CoHE rEHc.TFHT[uH TEST FE~|1LT*-
PROJECT - ' HODEL TNFRASTURCTURE

LOCATION  BANS 20
TEST HO D2

FATE 38 JAl B85
€318l BY PSS

ArRGYED BY Al

;-E?'_IH ;Mo . RoD COHHE CONERJACKET

COHE LocAL  FRICTION
OF . PRESS

s RERDIIG, READ NG, RESIZTAIGE, FRICTION, - RATIG,
: 2 = z T2 2
wo oo ROD Eif;\/r*m kud i Feand 1 kascm kasom “
A L3T 28 2. B6" iz 4.58
VBB 37 el L58 12 4.5
20 56 Ax 2 3 -1 i
150 &0 iz ] Ul

WA
[N how]

[
[
vEs

o

o I o'

wy

L5 e L3 RN
)
o

=
T B R NN Y LY 2]

3 =] B fd A

SO S EV |

ke
o

ite
o
feat
oI
e

r-

r

N
1
N L i L R
[y
fhop )

. 4.
1.60 ,5g 24 z £9 N| 4,14
" g - c x| .8 3.73
1:8 LG , 09 !-:'t ;: ; 2075
| = 26 2 b3 . e
.05 , B 2 2 =03 i S
' £ .58 20 g .87 5,85

o
b
—
=
&)

T
=

=
=1

PR VISR X PN L S5 I ST L AN T

_..'.I'.'-"_l"-.) =
o oDy D 3 O

4

R e N el
X T
w3 LN ;'-) PR

Ry
B R S e Bl S B

.
=
2
2
a
=
T
3
|
4
- , .
4 _ A% _ S
: A 7 i LAB
4 i 1.568 .88 L 18 4.0
i - - i OR 2 87 4.58
£ 5 T8 .88 1.20 vy o aee
= : 2 ap = N:| 3.55
B S .78 1.29 2.28 2 07 s
20 3 .72 1.20 e iy a7 2.0
3,46 < 7R 1.06 .50 ‘ T T e
v 40 Lot v £ - - 1 74 VAT _4,_:['_1
2 EA 3 7a 1.8 2,08 . .
&, 6h < e 1.8% L7 q.
2 an - a4 att] 1.86 LS o 1
R = " . . {.87! .85 ERN
4.00 A 21 .08 1,8 " - 3 4o
4.90 .- i - 1.87 AL 2.13
2F £ a1 -l‘kia 1.=u o . ]
4 .r,[} &4 L 2 J. RS Hes e O
' : =31 N 1.0U - o S
4,48 (3 v |G 1.55 i 3.BE
o | g ale e I
4,60 5 S - - 1.7% a7 3,94
4 BE - ns =l 1.28 e - o
A .85 i p.H e 1,79" R, F.74
o 7 1.95 .80 1.0u '3 . 5 ap
il o L e R LY S, T
5 29 7 i.ag . B 1,58 1'“1 0 4 a7
2ok | Ll o L ulv] L
: - AR 1.&0 <o o g
g .41 T .85 i.06 - , G 2,37
;42 ".? 1,05 i.a6 L.E8 <1 a6 ) 2,52
5.40 : s - A .58 R Lovs
% .50 2 {.1% 1,29 © 157 .86 .74
F.‘l'-_‘ii-. é i. 17 1.66 ! a ‘;:‘: 28 314
hzi s 1,19 26 163
hL 26 H 1 b

\
\
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-2
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BTS EHh[!ELFIH“ iﬁHSdLTﬂH
COHE PEHE-!\A? 16H IES
HOBEL THFRASTURCTURE

PEFTH,

ROD

PREES.

CﬁHE

RErlﬁ I_!l :

COMED

iﬁw ET
EAD l_liu :

CONE

L WRUAL

FRICT;@H;

Ve

=

-

0 RO kgfcm kdrsom Clewsoin Uy i—:c;u‘-'_:_mh
w7 2 ¥ .20 S J3E LB

59 g 1 ,aa Bl 35 W BE
] 2 .26 0 31 A7
S 2 2u L) 51 A7
.12 . JE8 25 51 7
7

3R

o= G )

[
SRS ~RRYE}

N
W2

PR e B o IS S S -l.:J B I D L 1)

,_g

e
.22
5,42
;2,39
2,52
2,79
2,99
16,20
13,96
16,55
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STS ENSINEER NS Cousu talis oo LTD:

| | FUTCH SOME PEIETRATION TEST p
PROGECT . HOBEL INFRASTLRCTURS
LCATIG  BANG EQ

[EST N0~ b-g

IESTED EY PSS

EEULTS

DATE 30 JAH a8
APROVED BY AN

PEFTH, o ROD COHE CONERIACKE T
OF.  FRESS,  READING,  ReADils,

. . ., [ [
mo .. ROD kgsem kascm ki g

colle LOCAL FRICTION
RESISTAIICE, FRICT]GH, RATI¢,

N = N
Hd/om ka/om #

2t

o

240 14 )

: : 2 2.6 4,80 4,74 16 3.32
2,60 . 14 2.86 2.68° 4,80 4,74 T 2.95
12,88 45 2,44 2.60 1.5 4,28 14 3029
[ 15 2.14 2.8a S.20 5 4@ i 382
13,80 15 2.4 3,689 5,40 5.3 15 .38
i3.48 15 2.14 3.20 5. 50 S.54 12 2,42
£3.60 15 2,14 2,29 .26 5.54 .22 3,97
i3.5a A& 2.28 .40 £ 6 5,91l .24 §.96
.88 1s 2,28 2,20 5. 5,53 .24 ¢,22
ta20 s 2.25 3.28 £.53 5,48 2t 3.6
14,48 s 2,zn 4,84 £,83 5,57 e 3,88
4.6 14 2.28 4.08 T.49 5,57 .28 3,808
4.8 47 2.4 2,40 7. 28 £.93 .25 4,64
iz.pQ 17 2.4 2.50 7,00 B 47 .24 .70
i5.20 17 2,41 3.89 7.08 B.47 24 3.76
17,49 AV 2.41 2,80 7,20 B.AT a5 2,88
15,68 i7 2.41 2,66 A, 20 6.25 24 2,83
15.88 iz 2,55 4.8 7.28 684/ + 24 3.51
16, 42 12 2,33 .49 . Fasi e o
- L I =] = o
o sl 9 so BA S, LR 2T =
i6.56 15 2,55 4.8 : s o M
15,386 12 2.6%2 .80 2,50 =R L :
- - a5 N ) S G 160, -Jfi g,a7l el 2.79
17,06 12 2.59 $. 50 AR - e o
17,29 iz 2.6 5.09 ig8. 2u Sels i a e
170 49 2.59 £ £ 11.49 2e=h e s
17.60 12 2.59 6. 08 11,20 19,68 =z 367
68 13 =b o 18,3 40 o oz.e2
[y T 20 o oen _F,i-_lj 1.—L. [’_‘ - = _ _
i .__,I_i ob Fullr e ¥ ol - _U-‘ ._',;. ‘“-’ = r
i e T 12,8 = <35 <=
3.8 . 2o < e a0 et 11.5 .44 3.81
2,20 #8282 2,08 1440 11.54
I b = . -

16 - &3



ST2 EHGHIEER (MG CONIULTANTS €o. LTD,
| DUTCH COME FENZTRATION TEST RESULTS
PROJECT HODEL IMFRA3TURCTURE
LOCATION  BAHG B0
TEST e b2 a DATE 26 AN
TESTED BY  FS © APROVED BY AN

_—

(0]
[Mp]

PEPTH, MO ROD CONE - CONERJACKET COHE T LOSAL FRICTION
“of  PRESZ,  REARIHG,  READINS, RESISTANCE, FRICTIGN, RAT1D,

e

. 2. 2 , LR
) ROGD. . ka/ oo kasom kwsam bt i kadem : “

S 12,42 A4

[

i

ig 48 28 2.8 A, 2.75 4,56
12,68 2R 2.82 7.2 11.49 18,85 24 2.2
ig e o2y 2.9 .00 14,69 11,68 A 3,77
12.88 2 2.2 3, 4% 13,560 2.9z ! 4 3.72
{9,282 2,96 9,40 15,85 . 13.95 ~ .47 3,55
a4 21 2,95 EUN:: 17,0 13.9% 1.5% LT

2,88 2 2.2 19, B 17,05 12,82 i.5% 4118

2.8 22 3.10 - 3,26 15,59 13,45 42 3,73
8,88 22 3.18 18, 9% 16 .66 14,031 1,45 161,14
el 2,16 16, B 15,89 14,83 1,48 10,134
sh.40 0 22 2,18 25,90 24,0 56.71 1,14 2,03
20,68 27 3. 16 26,808 37,95 56,71 1.57 2,78

10 -.29
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5= EH!-IhEHr&ll!H H.. L TANTS ‘.C'. LTI

o ; [‘n_ITn:_:H COHE ._i{[ RATION TEI- R:CHLP“

pROJECT . HGDEL ii-lF A2 TRUCTURE

LGATION  BAHD B9

fEs7 10 -3 BiTE 29
CaTE D "”. ) P'S : .

[EPTH, MO RGD s SOHERIACKET oolE | LOCAL  FRICTION

oF FPEESé READIHG,  READIS, RESISTRICE, FRICTION, RETIS, -
" L ,R':'ID !{'il-‘f‘ru kade tuh E—;m;’cmL k c_|,‘;::m¢ kaso lu‘_ - I’.
60 2 .37 1,28 2. 60 1,567 .18 6. 41
£ 2 .59 2.2 a.88 2.79 12 B
1.8 3 .58 2.489° © 4,28 RN (43 4.3
4,20 2 .56 4L 2, 46 1.69. Jaa 5.
1,48 3 .50 1:20 2,49 1.6% .pa 5,33
1,60 2 .50 1,20 2,49 1.£9 e 5.23
[9:1n 4 .64 1.45 . 2.9 z.0951%  BE, .92
250 4 LB .ea 1,88 1,52/ o7 5,85
2,28 4 LA .80 .28 1,28 .03 2. 16
2,40 4 L4 N 1,06 1. 4€ .03 2.57
260 4 o ! 1,26 1.5 B 3,432
288 - 5 .78 R 1,78 1,20 14 3.88
3.59 5 78 JBA 1,78 1,30/ T 2.0
3.28 5 .78 6@ 1.48 1.3 R 4,50
2,48 5 .78 4f 1.28 1.82 B 5,53
3.53 5 LTE L4 .59 {82 L83 2.7
.80 5 o A6 .28 1.21 5] 2,47
1'..,6 i ai ) CRG 1.'1_3 JEL a
4,40 6 a1 EQ 1,06 1.65% a7 4,22
168 & .94 .83 2,06 1.65 82 3.42
185 7 1.95 50 i 5 1.73 87 3.
S99 7 1,85 .89 1.9 L.as 97 2.
5,28 7 1.95 .28 fog 1.72 A 20
_ A A6 wa na 5.9
5,49 7 1.0% .50 2.0 b - - -
560 7 1,85 .29 2,64 1.74 -2 591
s.en @ 1.12 .59 1.80 1,52 M 2.l
&, B3R P 1.12 .80 L.58 1,33 95 -{"L‘
&m0 2 §.19 .50 1. 46 1.92 44 e
e . e 1.23 T 2.1
5,23 a 1.12 28 Lz S

E

|
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32 3 419 1. 2. 2.15 % 4,17
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732 2 - 1,23 1.28 2,26 2.51 37 2
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779 40 1.45 .20 2.8 2,65 57 2,
7.99 -+ 43 1,45 1,25 2,28 ‘2,65 AT 2
8.1% 18 1,45 - 1.2¢ 2,49 z.65/ L3 3.
233 10 1.46 1,28 2,40 2.55 .33 2.
5,52 18 1,45 1.29 2,413 2.65 ;e 3
$.79 i1 1.60 f.4 Z, 40 204 L7 2
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2,332 i1 - 1.88 1. 48 2.69 2.4 .83 2
.57 11 1,60 1,48 2.5A 3.64 1R 2.
2,79 42 1.72 1.28 250 2,928 .18 3
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pooa 12 1.73 1.29 2,60 2,9% 8. 3.
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1408 2 1.37 .48 3,20 3.28 il 3.%
14,3 12 {.87 A.4n 3,68 3,20 A6 4.5

SEH 13 1,57 1,28 3,80 3,72 15 4,02
e (30 BT SHL: 3.60 2.58 15 q.28
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' ; 7.2 6.57 2 '3.55
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i“t Eﬂ- l‘:\ 2,28 “.ﬂﬂ lvl‘.l Hoxy s E T :\-
em 47 56 4 6.35 21 3,36
14,59 i7 2.41 3.60 6.48 > e . z 1”
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6,60 18 .55 5.20 sl o G 2,71
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o n_ o o 9, 65 3.347 FSES e
i7.68 19 2.52 5.2 i 7. 56 =N 3,24
1720 12 Q.63 €, 51 Pl . ;r-_ 4 o
fre - o < 2.3 R =T ot
SV LT 2,54 5.6 2. S i -
' 2.6 4.9 25 Lo s 3 AT
17,208 19 e - - 975 i
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19,50 21 2. 34 700 12,20 10,57 .38 3,59
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12,30 15 2,14 2,89 4,80 4,48 LS 3,28
12,90 15 2014 2.49 4,50 4,65/ AR/ 3.43
{3.20 15 2. 14 . 2.78 5.49 5,54 T 2,892
12,48 15 2,14 © 3.8 5.60 5,54 .15 3,23
12,68 15 2.1 3,47 £.20 5,76 .21 2,64
3.an 16 2.z 2.20 8,29 . 5.58 22 3.87
o . . . e < ynd ~ 18
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