Appéndix 22 Soil an&sﬁQation (Pan~2)

. SUBSOIL INVESTIGATION
YOR
PATTAYA TOURISH DEVELOPMENT (PHASE 1T)
PATTAYA, CHONBURE
_REPORT XO. 85 JUNE 1978

: - SUBMITIED TO
PACI‘F'I(: CONSULTANTS INTERNATIONAL
' 8-2 JINGUMAE, 2-CHOME
SHIBUYAKU, TOKYO 150
. JAPAN

29/1 $aladaéng Soi 1, Rama IV Road, Bangkok, Thailand. Tel. 233-6912






CONTENT

Page -
1. INTRODUCTION
2, PIELD INVESTIGATION - - S

3. SOIL ENGINEERING PROPERTIES - 2.3

T&BLB‘.i'- 6 SUMMARY OF SO1L EHGINBEQISG PROPERTIES a 4-9
,'TAQLE'-%L"COSSTANT1HBAD PBﬁHBRB;LITf TEST RESULTS _ - 10
| TABLE 8  :ru5s1Tu P?RHEABILITY'TEST RESULTS _ 11

TheLE 9=} varuc‘shxpgs bssén:éTIOn _ '_ . 12

FABLE 10 JETTING TEST RESULTS ' 13

PYGURE 1 - 26 SOIL BORING LOG | - a

FIGURE 29 ~ $8 GRATMN SI2E DISTRIBUTION . 4a2-m

" . BORING LOCATION MAP . . 12






LURGON GOMPAN, Livhiiu

Y IHTRQDUCTIOH

Thls report is a second phase subsoil 1nvestigation of tha Pattaya Tourism
;Bavelopment Pfoject. The first phase inveatigation was carried out 1n January
;1978, by the DeaIQn 103 Co., Ltd, and the results were sumuarled 1n the report

ientitléd 'Subsoil Investiqation Por Pattaya Tburism Development Project, Report

;Ho. ?7 Febfuary 1978”

;Sévént?7)‘dééé‘borlhés'(nk 1-54 7) were drilled on 1And for the aoisa'waste 
‘dtsposal putposes, Five (5) deep borings (8BS 1-BS'5) were drilled along the’ pro-
;p6§§3 Qéﬁéfﬁiine.- $1x (6) deep bOrings (BP 1-BP 6) and uater jetting (oxr wash
Tborinq) were inade in the Pattaya Bay area for the mariné structures. fhe soil
?type of'the eea'bed wefe collected and observed. In addition;‘lﬁ hand auger
fborlngé (HA 2, 3, 5, 6, 8, 9, 10, 12, 13 and 14) wore carried out alonq the proﬂ

posed drainage line.

s .

"=Tﬁe‘haiﬁ dﬁjeétivé of this iavestigation is to collect and evaluate the
 st§Bd5fd penetration test fésulgﬂ;156il type and general soil eﬁgiﬁéarlhg proper-
ties.

_2,‘ FIELD INVESTIGATION

2.1 Shallow Boring_ A l0 o diameter bucket type auger was manually augered to

: required depth, the representative samples were collected and képt in the=
plastic bags.: Usually the boring holes were controlled by the depth of 2.

meters or the stabilizing of the bore hole.

:i;él.DeeE BOring The driliing procedure was perforréd in accordanCé with the
o jconventional wash borinq pethod.  The bore holes were advanced by a ‘rotary -
drlllinq riq, in stabilizihg the bore hole, the 10 cm diameter casing were
'driven 1nto tho poor soil strata and the heavy mud slurry was' employed in

the stiff clay or cohesionleSS soil ‘strata,
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P 2.4

3.1

The soil classification presenté&‘iﬁ”iho'béiiné 1693 were visually fdenti--

fied,

Standard Penetration Test The standard split barrel aampler (KS&H leséﬁ)?"

was used. ‘The sampler was seated at the bottOm of stiff coheaive soil or
cohesionless soll, tha 140 pOunds hanmer was freely dropped from 30 lncheahf
vertical distance (through a guide pipe) The number ot blows at'every

é-inch of penetration was recorded Each test was stopped at 13 inches

-of penetration or the number of blows was greater than 160 blows per foot.:@i

The sunm of blows of the last thO 6= inch (per foot) is taken as the standard
penetration resistance; N value, which is an indication of the rélativé

in- situ soil resistance._ Tha standard penetratloﬁ tests wWere carried out -‘
only in deep borings programe, the test résults are presented 1n the bétinq

" logs figures 1 to 28,

Biving Samplinq At locatioh along thé proposed sewer disposal itne, the sea

bed boiz samples of ‘15 cm deep wore scooped by a diVer, the soil typé were

visually iden;ifzed. The investhatién resulte presented ih tablé 9,

3, s&m;-' mcmfemé“pmpsmzs'

Atterberg leits, hater Content, Unit Helght, Specific Gravity The tests

.were executed on the selected sarples in accofdance with the standatd pro- '

cedure, the test results aré tabulated in the tables 1 to 6.

Grain size Distrlbutlon The representative ¢oarse grain séil was processed :

with the standard procedure On a set of sieves. On the fine qrain soil the

_  grain size uas determined by the hydrometer method, firstly; an about 150

¥‘gramns of natLre soil was washed throught the No. 200 sieVe (0 074 mm Opene-

ning). The mud solution was oven drled, then an approxlnate 50 qramms of
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gample ﬁad disedived with the dispersion agent'ih the dlstilled water and |

] febﬁ féf‘oVerhiéht, bafore testing, the water was added into the solution

i and poured into the one 1itre standard cylinder. " 9he tes was carried out

k in accordanco with the standard procedure. The grain slze distributlon

;; curve of the lndlvidual sample was persentod 1n fiqures 29 to 58,

3.3

Pﬁrﬁéébiliiy Test The cdnétant head permeibility was:carried out on tﬁe

:f aandy speciren of 3. 4 cm dlaneter by 1. 1 cm in lengtﬁ.‘ The split spoon ‘Bam~

VL pies was coupacted fn to the mold and saturated for about 15 minutes or

3.4

‘ untli'tﬁe ait buﬁble wag disappeared‘in the systém.  The quantity of dis-

: chafqe was collected and the oorresponaing elapsed time was ohservéd. The

tests only carried Out on aample of boring group and the test results are ~

pfeséntéd 1h table 7.

Iﬁ451fh“?erﬁéaﬁility'TeSt The field perzeability wéfe'observed from the'ré-'

latively large diaﬁeter of local wells (70 to 110 ca in dianéter) ‘Firstly,

'the water fh the well was punped out to a certa1n level beldw the grsund

water table, then tha elapsed timé of the water rising was observed.

In the reversed procedure, the wateér was filled {nto the well untid

"'the uater level was above the ground water table, the elapsed time of

,:falling watet-level was observed. The test results are presentéd in table

. 8.
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TABLE 1 SUMVARY OF soxu ENGIHEERING PRDPBRTIBS '
Project 1 Pattaya ‘rourisn Devaiopwent (Phase II)

Locations Pattaya, Cholburi IWW . __\fllﬁﬂj_l?_b_. 1978

Bore ‘ | Hater | [‘.icju’fd_ Plastie | Wet : Dry B B
. Depth ' o o : o e . specifio )
Hole ' | Content | Limit | ‘Limit Unit | Ur:'j‘tf o
Holaht [ Weight sraviey |
3 |

Count _
_blow/fe- v

o, n . [} S

tration Blow -

Standard Pene-

t/m g t/m

rs20f aes |- 4 - gar |oaes | oses
3.0-3.5 8.8 | - - | s 187 1 '? 6
4.5-5.0 | 2.2 | - Sl e oase |izies”
6,0-6.5 | 16.2 - S '-‘ilb{'_ 076 2,620 %_17
7.5-6.0 | 1bo b o277 o dsie | 224 | 2,00 | 22| 40
9.0-.5 [ 10.4 [ 25.5 [‘ws.s | aes | 1.2 | 261 | a5
e I R R IR R BT 20074,

N

BS 1

1520 | 6o | ans | oae | ses T2 | o268 | a6
3.6-3.5 | 21,2 - - 18 [ 149 | 259 | ez
4.5-5.0° 1 a2 | - o= | ot 2 1.57 |  ??62f; < 4}
6.0-6.5 | 3.7 - - | 200 |t 263 | 3
7.5:8.0 | 22,3 | - - | e | nse | e s
9095 | az.a ' f - 1 o [iaes  oovgs | s |oan
10.5-11.0) - | - e r-__HA-- R T

BS 2

‘Ls=2ee | owa fo- ) L} 200 | 1,80 | 264 | 11
3.0-3.5° 2.3 | . - '”12;25-;:"'2.005 s62 |46
s 3| 4550 ) es | -1} 080 T8t e | ar
6.0-6.5 | ‘171 | - =207 | 7| 27| 46
7,5-8.0 - e - - = ] 262 §r3s
:0-9.5 | 1.4 4 36,3 | 162 | 198 | .78 C2.62 | a6

10.5-1i.0] 10.8 R e || o2e | mn
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TABLB 2 SUHHARY op S0IL EHGIHEERB-G PRQPERITES

Pattaya 'rourism Develop:e:ent (Phase 1)

TLocations Pattaya cholburi Daté: June 12, 1978
js§ié " bapth f ﬁatef: 1quid | plastie | ﬁft | Dr?: égeeifie % X
Hore| . _,c'ént'ent Lipit’ Limit_ "’_‘“ | | Unit :ﬁ ufi
NO. m : v " - \ ' Weight Héigbt 'G‘ra‘vity. ‘gﬁ §§
i t/m® t/m® | § ?; i
| 120 | 9.6 - - 2,04 1.86 - 19
36535 | o - - - - 266 | 14
b assse ) s - - - - L 39
BS AL 6io-6.5 | o5 - - 1.9 | 1.77 2.6% 96
' 7:5-8, 0. | 81 - - 2,04 ' | 1.88 -l
| 9i6-10.0 | 11i0 30.1 | 1.7 | 2.4 1.81 2,66 1 133
:10.5—11 ol - - - - - - 74
1.0-15 6.5 - - 18 |1 - 6
| ae-as | ass f o300 | ozes | 2o | aer | 266 | 19
T LU W T A TN - - 2.06 1.75 - 27
B3 q0is | asee - - tes | 172 | - o
8.5-9, o | 20.6 - - 2.02 e 1 - 73
10.0-20.8 | 13.5 | 413 | 270 | 1002 | 169 | 2.64 70
11.5-12.0 | 16.0 - - 2.00 1.97 | - 92
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Project 1
location:

ABLE 3 SUMMARY OF SOIL ENGIHEERING PRQPERTIES

Pattaya Tourism Davelopment ‘(Phase II}
Pattaya, Cholburi

" patey

1978

Bore

Hole

Ho..

Bepth

Water
Content

L

Liquid

'tiﬁit :

K

Plastle

]

- Wet

Cumie | UME

Welght

t/m

1.3pxy ?
“unde [
Wolght

i'tfm

-3

[specitrs

Juné 12,

Gravity

Standaxd’ Petie~

1 tration: Blow ~ -

Comat’. -
- blow/fLT

BP1

3-07"3-5 }

6.0-6,5
7.0'7-5

148
35.4
'14.6

4.8

. 24,6

- 2,02

2,08
2,03

T
- 1.50

1,78

; 2}35 N
T 2,61

53
e
113

BP 2

1.0-1,5

4,0-4.5

7.0-7.5
10.0-10,5

17.5
BYR

11.4

13.4

BP 3

4.5-5.0
6.0-6.5
705-8.0

10.5-11.0

13.5

6.5
- 23.5

BP 4

1.5-2.0

4-‘5"5’-0
7.5'8.0
10.5-11.0

13.5-14,0

2,69

1.96

1.90
2.02

1.9%
17
YT

? 2.66

f;z 69 s |
‘ a2

- 2.66
L 2.63

10
- 25

49,0

' Aé.s:

27.1

22,3

2.00

2.03

.00

1iéo

1,97

: 2;6?.f"‘

2,65 7
PR

;llB/lld-
147/11,

49

14.5
22,0
22.8
17,5
7.6

39,4

41.5

26,3

27.4

2.09
1,04

1.94
(2,09
1.97

1,59
1.58
1.78
31,&3

2,66
2.62
265
2,64

3,85

39

9%
0
13

106/,

BP_5

: 1-0"1-5

4,0-4.5 "
10.0-10.5

19.7
10.4 -
13.6
18,5

41,2

27.5

2.06 -

2.00

1.99

2,10

193
1.81
1.9
1,77

2.61

2,65

2,65
2065

ey
55

47
Yy
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Project 1

. TABLE 4 SUHHARY OF 5011, !‘J{GINFBRIHG PFDPEKNES

Pattaya Tourien DeveIOpmnt {Phase 11)

A"

Location: pattaya,TCholburL ‘Date: June 12, 1978 |
-_B:c»'t_é: i Depth N ‘h‘ater. Liquid Plastic . Het Dry speci £l '% 3 o
mole| | content| Limtt | pimte | Unit | unie SRl
| M‘. m .'i. R 1 . Weight | Welght | Gravity g ‘g gé
| t/n’ t/m> 5 g
1,5-2,0 | 19,0 79.8 | 311 2,08 | 1.75 2.66 | 69
%0435 | 16,5 | ans | 2202 2a2 | 1,82 | 2.6 200
4.5:5,0 | 14.0 - - 2,05 | 1.80 | 2.63 13
6.0-6.5 | 6.0 | - - 2,28 | 1.93 2.66 145
] 7.s-dio | 23,0 3.4 | 17.6 3.05 | 1.66 2.61 152
B ?1 9.0-9, 5| 166 - - 2.2 | 1.82 - 112
0.5t 17,8 - - | 2 | L | 2.6 99
12.0-12.5 | 1907 5 - 1,92 | 1.6l S
13.5-14.0| 18.9 - - 2,05 | 1.72 2.64 97
'15.0-15.5 | 24,9 - - 2.06 | 1.65 - 115
1820 | 4.5 | 620 | 285 2.02 | 1.93 2.64 | 36
©3.0-3.5 faoa | - - 2.8 | 1.98 - 39
4.5-5.0 | 13.2 - - 2.1 | 1.86 2.68 39
6.0-6.5 | 9.4 | - - 1.98 | 1.8 | 2.65 69
| 7esesi0 | o1 82,2 | 339 1.99 | 115 | 268 107
B 2] 4. 9.5 | 14,9 - - 2.08 | L&y | - 72
| 'flo 5-11,0 ] ‘11.0 58,8 | 29.7 2,10 1.90 2.65 4
“12;0412,5 | 258 . -} 2008 | 1.6 - | 3
" 13s-1a.0| 2002 82.5 | 138.0 2,06 | 1.70 2.60 | -42
15.0-15.5 | 35.4 - - 1.99 | 1.47 - 36
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TABLE 5 SURMARY OF SOIL ENGINEERING PROPERTIES

Project 1 Pattaya Tourisn Developrient (Phase 11}

H "
N
ot
o .

‘Bore
Hole

No,

' Depth

Location: Pattaya, Cholburi

" Water

| content

Liquid
Limit

Plastic]

Limit

‘ .

1 t/n

. Wet
Suntt

ﬁelght_
3

 1D§te£-
? pry
: Unit_.
ﬁéigh;

f/m?"_

Specifie.

C:avlii'

Jane 12,

" Standard’ Pena=

Count’.

row/ex

_tration: Blow - .-

BW 3

0.5<1.0
2.0-2.%
3.5-4.0
15.0-5.5
6.5-7.0
8.0-8,5

B : 9.5-10-0

10.0-10.5

BW 4

BW

1.5-2,0
4.5-5.0
7.5-8.0
10.5-11.0
1.5-2.0
'3.0-3.5
4.5-5,0
7.5-8.0
9,0-9,5
10.5-11,0

1.0-1,5

4.0-4,5
©7.0-7.5
10.0-10.5

2,07
2.9
BERIE
.03
2.01
2,04
1.95

e

1;55:?
184
1.8
1.3
1.83
WL
_l-sazi

L2640
L 264

EXTY
2.61°
2.61

2.6

2.64 |

SRR
L - -

165
134
97

42.
60

13,5

18.3°
©12.1

12.1

XS
13.6
S 13.4

S U —

1.65 |
1.87

e |

1.88

2,60
.64

2,65

265 |

28
68
‘85

11,83
1.86

1,90

11,82
1,79
1.7

';1;72 

260
2.62

2.6

: 2;69{

30
s
140/11°
136
162 .
100777

2,63
i 2-64.i
2,65
2,64

7.
84 .
19
80
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Project 1  Pattaya Tourisn bDevelo

Locatfon: Pattaya, Cholburi

TABLE 6 SUMMARY OF SOIL ENGINEERING PROPERTIES

prment {Phase 11)

Datey

.-1918

Bore
‘Hole

NoO.

ngp£H

n

: HatEEJ
COntenﬁ

\ ;

_ Liquid
Lindt

L]

‘Plastic
Limit

s

Wot

:it/N3‘

‘Unit

Welght -

Unit
Welght

¢/’

Jupg..)
specl £l

Gravity

~ Standard Pene-

Canth
blow/ft

_ tration Blow

BR 7

) 3.0-35.5
6.0-6.5
9.0-9.5 -

6.5
- 8.5
20.7

1.97

;' ﬁélﬁ

1.99

11.é5,f_

1.83
1.77

_2;611
2.64
2.62

B L
100/5"
- 58

HA 2

oy
HA'S
33'6
WA 7
u§5a
w0
nn

KA 12

HA 13

HA 14

' 0.0-0.5
0.5<1.0

1.06-1.5

s

C1.0-15

‘ 100‘2;0

‘ 1;0'1t5

. 1.0‘1!5

1.0

0.021.0

1,0-2.0

1 0.0-130
1.‘0‘2.0

. 0.5
. '1-0-
2.0 .

1.0-1.5"

14,6
30,6
“1t.8

2.8
14,6
?12;1
5'1'5.44

"19.9

13,7

19.1 ¢
16.3

8.5

12,0
6.6

13.8
16,0

na

2.16
2.06

1.79

2.00

1.56
1.95

- 2,12

2.13

1.83
2,22

1,79
2.29
2,12

1.65

1.83

1.87

2,08

y.88

1,51

160

.65

1.67

1.50
1.63

1,86

1.75'
1.83

1.69
1.98

1.68
2,00
1.83

1.48

2.66
2,66

-

2.66

2,66
2,66

2.67

2,68

2.60




SURCON COMPA .¢ LIMINELD

pr—y

TABLE 7 CONSTANT HEAD PERMEABILITY TEST RESULAS
Project 1 Pattaya Tourlsm Development (Phase Y1)

Locations Pattaya, Cholburl

Datat  June 33, 1978

| ‘ S = 7 Dry T
Bore Hole|. Depth . Pgrmeability : Uﬁii . P N
- B K | ' Remarks -
No. a S weight i
cr/sec t/m3
a2 |7.5 - s.0f2.51 x1070 | 167
BH-5 3.0 - 3.5] 1.3 x 107 | 1,80 -
Ba-5 [9.0 - 9.5] 1.6 x 2075 | 1.77
pA-6 |5.5 - 6.0] 4.7 x 1070 | 1.¢0
¢ »
i
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