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1. OVERVIEW .

This Part D contains the existing information. The documents are provided for the
information only. The Contractor shall further verify by themselves for the correctness of
the data. The Contractor shall not claim PTT for any impacts (Cost & Time) due to the
data of PTT. : : :

During Engineering & Construction phrases, the Contractor shall find the existing data at
PTT’s library by themselves. If the Contractor need information more than existing data in
the library, the Contractor shall verify the data by their own cost (such as contact supplier,
vendors, engineering firms or consultant firm). ‘

Poyry Energy Lid. Existing Information
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3110-£-13.20-003

- JGC CORPORATION
3!

naafs b

(NIKKE KABUSHIK KAISHAL SHEET NO.
DATE
SUHJECT
ENGR — ———
FOR ; — cH S

§1. GENERAL
1.1 Design standard
Reinforéed cnnc*ete Eoundatxons éﬁall be in accoraance
witi: ACT "318-77; " Bulld:.ng code requlrements for

reinforced concrete

1.2 uaterials

a) Concrete

'fc"= 210xh¢“§ for genexal foundations

b} Reinforcing Bars
gy = 280x3/cm? © for general foundations and

tie bars for heavy eguipment sgoundations

¢) Soil Bearing Cavacity s )
Unit:ton/m2 . X

et

.‘-""--.._____ B

DF T B<L 1l.5m = 1.5m -
pE ¢ 1m 3 10

I ]
Df .2 lm 13 ' : 15

The above figures mayY ‘be increased by one~third {33%)

for the load combinations By c, b and E.
1.3 Unit weignt of Materials

Concrete i . 2.4 ton/m®

. Soil Tl 1.7 ton/m?
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JGC CORPORATION

[NIKKE KABUSHIKI KAISHA}

FOR

1.4 Load Components and Combinations .
{1) ILoad Componentne ts
The followmg load components shall be

t-ie.:.ght of fOundatlon prope:

a ——

p — Plp‘-'ng. weight

(Eé?) ':..'Empty equipment weight |
_ eo Operating (normal) fluids weight
' et — rest fluids weight

L : ‘_ " Live load oﬁ plat form

Wlnd load

Tharmal force
Vibratory . toad. . ———

Erection equlpment we*ght

[ poct lond.
. F—— Eri¢tion Jood
(2) Load Combinations’

* ‘wme following loa

for verification of stabilities

3110-0-1220-003

DATE
ENGR.

CH

suzeT No. 47

considered

j — Bundle pull1ng load {§/E onlyl -

d comblnatxons shall pe considered

TLoad
Cconbinations | Formula
A ' a-;:ee'?L +eo+F+t'+Lv)+F
B "a +et_:+L+é,o+P + 1t +W+V)-
o ‘ a+ee+L+éx+P
D _ a +CE + L * F+d +()
£ a +er+ ¥ | . o R
S ]

et pagen w1 L AR
S rrt el ool o S sy sk Sy e 1

-
M

e LG ARG
+ . .

VT o # 4 L it AN
el .

-



2110-C-1

| 3.20-003
‘ JGC CORF’ORATION
. . (NMK!KABUSHM!KAEHA} ‘ SHEET NO. 51
SUDJECT . : DATE —
—_— ENGR.
cH

FOR -

qhe following load combinations shall be considered

for calculation of stresses’ -’

e ————

Load
combinations Formula
"R . 1.4(a +€6) + 1.7(L +80+P +{+V+F}
B 0.750 1.4(a +0€) * 1.7(L +€0 + P+t VYY)
c 0‘.;7_;[_ 1.4(a +€2) + 1.7(L +8p+ P1] |
o 0.751 1.4(a €81 * 1.7(L+Peieif)
E 0.75[_':'—:4(3 +er) + l.?“’]orO-g(c]-l-el')+1.3*¥f
l : 'l

v — A

a s ume

1.5 Safety Factorés
| Load Safety Factor
Combinations leerturning $13ding _:;;I;; O
i A R - 15 1.2
| c 12 1.2 11
. D '
- —
I
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g 2. DESIGN OF FouNDATION @ﬂr
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JGC CORPORATION

(NIKKI KABUSHIKI KAISHA)

3110- C-13.20-003

SUBJECT DATE.
ENGR
FOR CH
2.2 LOAD
2:2-} Foundation . Weight_.
: WFf 200 x 9.503x1,5x24 + 0.425x1.4% 1.5 %24 +0,Z
= quLI6tz 4 +0.2 7 Q4.0 t '
252-2 Load -éomptlenks S |
—
0 | Toundation Weght | N g4.10%
L Live 'Loacl .'.v, .0
€a | Operating fluid weight | 0
Et Te&t £luid Weight | 4 0
6:‘.‘. Empty Weight b 27.59
Er Evection weight | # 0
Pl P"P‘;‘%’ Lood s N o |
I Wind toed - . k]
} b M t ob®
"t Thevma) load | & 1,10
¥ i Impuc-b_ load o)
¢ | Vibratory load || O
I

SHEET NO. 7/

UMIT =

ton , ton-metre
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JGC CORF’ORATEON
(NIKK! KABUSHIKI KAISHA)

2110-C-13.20-003

SHEET NO._ B/

' DATE. .
SUBJECT |
ENGR.
FOR o
2.2-3. _“Wind Lead (W)
9703 .
¥ 4_204‘ > R
R : .
| vy
5 »
= E
/’HJ- ] :
' ; AV | Jiwg
" Hi= 2520 , Ha2=1.090 '
Elz- o.0125 Ke (IV)™
: 0. olZSKD.E‘]x(tOxwo)
= tob.B kg/m . —5 1OMn?
QI AyQe-Cf = 5.\x55xallxlLz = aqo t
Q2= A23z:-Cf = 4&%2.?40]]1&1 2= 1.25 ¢t
IR=M+02F 30+ 1.25 = 495 t
Mi= @i-Hi= 30x 252 = 32 4
M2=(J2- Hz=.1,25 % 1.69 = 136 tre

T M= Mt Ma= 4\31+|‘36= 10.65tm

2.2-4. Thermﬂ\_ Load (¥2.

P——”ﬁﬁﬁ—’T

SuppoRT FOR PYE
i SN S

‘: 1500

P= 1\\ + [T*\erﬂ‘ﬁ‘ ‘Dbd_ )—
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JGC CORPORATION
{NIKKI KABUSHIKI KAISHA)

3110-C-

13.20-003

SHEET NO._ 1./

SUBJECT DATE
ENGR
FOR CH
2.3, CHECk of Stab \\tf
2.3~1 Calculw\:.‘on for Center of G;r-nv}tpf__
J\Y
- 5613 1140 - 2.7990
o
SR, .-
J\ T I-m--
i
¥ B
"
& F — 4{ ) 3
3 - y
Yol Wk = N we
- | 5 x
o
.30
= S\OD
5330
£.31%
Wi =ql76 £, WRs= 204402= 234 * wg = 27.59
Iw= 12169 ¥
- cll'?Bx4-‘l02+234x6\51.3+Z‘I$°I;(5.'Z.3 <% N
}{q . 12hh MR AN S M 500 ™
4 ‘H'lf-;xh3+2.3+xz\513+ l"!-ﬁ‘ixl' I TN, S
L. 2372 . ChECk..-Q.‘F .Ujerturm ng’ ]
1 . :
Loqal' Combinak ion = B/ ¥ - Direction
a N= 1216 T
:9]‘ K M= 10-6B tw
z = t
_pOTIOM OF o T 8= 4.45

1okl

f

o.%bl . 0.1,

Mo 1

F

o. Lo

&
~

Mors 10.65+4a5x15 = 1B.11tm
Me = 12].63 X0.T7 = 43.10 €™

' F=MB/Mor= 930/18,11 = 52> 12



3110-C-13.20-003

Rcie: CORPORATION
{NIKKI KABUSHIKI KAISHA)

SHEET NO.

19/

Fs= PP/G*'-‘ H—_SZ/‘{'HS:}#O >z

ey

DATE.
SUBJECT
. - ENGR
FOR e
2.3-3.__-Check of _Sliding —
Load Combination =B / Y -Direction
N=1Z
. ¢= JZzoN +15=30°
H= (2O . o .
4 ke - ton (45 + )= 3.0
' SRR RAY PP= L purxp-L-
N=1Z
= '-——xo 7x1, 7 X3.0%G.803
= 1492 *
Q= 495 ¢
_ 2.3-4. . _Chek of PILE _Beoxicq Capacity
3) _ Load .Ccrhnq{%on —- A

.4 ‘( D-rect.on

Ra

w = a+L+eo ee+p+~t+\}

- 440 ¥0+O+ZT51 T Ot

o+0= 121,69t

f Thermal {vad

‘Mex= 121,69 (5.00 ~480) - (L1 x2954)

Mey = 12165 ¢ 1123 ~1130) = 3.65 em

Zx = zx4dTx2 /44" 1T.6
Y = 3 x0.80% /080> 4-3

W __H_ef__ _Mey
R -
- ]7.'[ 6% ¢ U™ v.ar 3.5

1

Vb

= 12.19-325= 882

|q.01 Hpe

{H1s.)

tr

- (%)
S 2 55 : <2-Z- t PILE
zo.z?:-k 051k »Nb = { ‘ Yhiee /



~ -
i '
et

SUBJECT

JGC CORPORATION
(Nlt:(Kl KABUSHIKI KAISHA)

3110- C-13.20-003

DATE.

ENGR.

CH

FOR .

b))

_‘Load Comblﬁﬂ*biﬂﬂ - B

¥ — Direction

W= at L+€ot€EE+PrW+EtV

!

it

= 1zi.69 t

Z‘f= 4"6
w
Rp> Rat _51‘_

1.0}

2]-55:‘: 2\5 N
19.0| . q;

23,, 1z t/PnE
{ 1644 t/PuE

SHEET NO.

1}/

M= 10468 # L |- x5 = 12:33 B

£z 2133 = 29.2b YmE
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3110-(-13.20-003
JGC CORPORATION - ' N
_ ,

(NIKK! KABUSHIKI KAISHA) SHEET NO.

. DATE
SUBJECT - ‘
: . ENGR. ;
FOR Ci
2.4. Desn‘gn _O{- Fﬁot.‘ng
r - q\%0~3 3
RN - R L o
=2 I
] -y
— i @ 1 ;
3‘ (} @ ¥ 7 3-..% \(
N . Y N, .\ Pa __._-';_
\ g .
1 T 1 I~ l '
. S x
. , : b S
6,50 t £ _,\, - 3 0.50!
' q,b03 5 '

- Most cr.‘f:m.[ load Cme;nq{;D,1 wd ,’ be
1_06\0.' Comb.‘nn{-.‘on — A ‘
‘R PILE REACTION

R = L4x2h55 = 3017 t/pILE
."T Load .'fa.ctor & & .

)] ¥ = Direction

v &
We 30.MX3/(44x2) = 10,29 Yo

Mi= l:'_% wl? e -ﬂ—égxlo‘zﬁ x44 = 14.0] t0

] L Al M 13—"3‘ RS %X|o.?ﬂ. x 44" =24A0 =
EEPURR R LS 8= Fwlt 3 +28.30 ¢
- 5 o ID.ECLX4.4 + 28-30

W T G\WJ-/ D= 150 em_,-dz 140 cw.'

bs 260/2°=130
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|  3110-(C-13.20-003
JGC CORPORATION . :

(NIKKI KABUSHIKE KAISHA) : ) SHEET NO._I2/
cums DATE
| ENGR.
FOR CH.

b= 130em =512, d= 140 ez 55,1

F= bd?/izoco = 512 55.1% /12000 = 12.95

L) ._ED..R. TOP ..

' | &
Ma = 2430 = 24902 7.24 = 180, g ¢ &
fy=a0000
s MW/ F = & %/;2‘15=¥3 '1?- —_— P= oooIle_u' p.cood,

Agi = 6.0004 % BIZxSS = 143 in': T2d e

Areg = 9. 2
ﬁSz:,i}éy.l-iB = 1.50 1“- QE;BM. } "?ﬂt ..q 68 am

USE  §-DB16@1S0 ( As=2.01x%-=18.09 .m")

W  FOR BOT- . .

M = (g.0) b = 1401 x T:24 2 tol.43 k€
fy=4p0c0 3
Ku = Ma/F =10143 /12,95 % 7,82 ——— p= o.ome%: 0,000

Asi= 0.02 %512 X85} ~0.56in*z 3.61cm
S ) - Areq = 4.1 o
sz 1 V5 x056 = 0,14 4—.‘!’](1\\1

SE 9 ~DB16@ 150 ¢ As= 2.01% 18.09 el

W) - Check of Shear Force,

Vui= 28.30% = §247Kps
BV = 0.85x 2% 3000 ¥ 10 -3 51.2° x55l = 7621 K¥%

Yur < $ Ve
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3110-C-13.20-003

JGC CORPORATION

(NIKK! KABUSHIKI KAISHA! SHEET No. _'%/

- DATE
SUBJECT
ENGR
FOR __. CH.

Y- Divecktion .

= 3007x2/2.6 = 23.2] Yo
W My > bl L% 232] x 0.5 7= 250 tr

T 3 J ¥ - ‘
H—a = Ma = _-—%—uJQ:- S
. losp = x23.2] %1b2- 290 = 453

aw-l—wﬂz- —x23.2| x16= 1857t .

| M al b= 554- 304,140= zob em '
D= 150 n ;- d= 14068 &
-b=‘.?.06c-m TRt d-= j40om = 55,1 in &
F- bd¥izooo = Bl x55.1/12000 = 20- 52
_FoR . ToP__ S -
' L8

W

Mus= 280tm= 290 x7-24 =200 ¥F
' £ y=40m0 o
—3 Pp=0.001Sx g 0.00003

Ku = Mu /F = 21.0/2052°= |02

Asi= 0.00003 x Bl.ix 55,12 0.3 fn’ = o.Btem*
: ' . - Areg= | 10oea?
Asz=" 1 Vé, ®O.13 = g 1Tin’= I.!UM? -

I

USE ' 14— DBl @ 150 (As=2.0lx14 = 2. (4ocad)

FoR = &OT

Mu = 4.53 +m 2453 x7.24 =3280 KE -

Ku= Mu-/F Y4 30/2.0.52 },60 _—-—6’-—1492—} F.o °°|5X——-3—-lw‘o_.00005
Asi= p. 00005 X Bl.1x55.\ =022 in 2= 41cn
. ' . Areq= 1.87 o
As2= 1 Y3 xo0.22 = 0,29 In'= l.B"[c-m

UsE‘ (4- DB 16 @ V90 (As=2.0l% 4= 79 .14 o)




3110-C-13.20-
JGC CORPORATION .20-003

. ' . DATE.

(NIKKI KABUSHIKI KAISHA} . SHEET NO. 15/

SUBJECT
: ENGR.

FOR : i CH. ‘

Gy Check ot Sheay Force_
®p

* VYwa= 1557 ‘~.-. 41.0 Kips

¢ Ve = 0,2.5?:2)(.' 3600 x10™ 3 x gliiny 55 tin = 4tb.o8 ps
Vui < $Ve @

O 2.5 Check of Footing o.CCoY:d:ﬂﬂ' Jcﬁ : PII?E su_p_pg_RL“."__.

" Load Combination = A__ PIFE sup;:nP.T

-~ P=vd —»—Apr
1 (thermal Load ) "'j’

g.

1454,

§h
|

o

L;L_ - 025y 090 035

o

T 1), For Top & BOT. b~ d sEcriod

b

e
Ws L4 x 1W5x2A4 Tk 015 2,18 Yoo
Lood Tactor

i : W 4

— : , N = LT 1\1b = 3.03 t
' Aﬁ]—_,{:tlu ‘ . "Tiood factor E

" D |

be150/2 =S = 24.5 " 5 D10 . d=1406n= 5551 "

| - | F-= Ed’*/uzoum 23‘5’:55.12/1206'0-’ 7.46

™ : ' M u um 20320425+ J—xsfwxoe;zs
o 29 + 034

S (.63

A ' : ' Qz= Wawlk = 3.03 +3'1’?;x0425 » 4.6 T

L}




2110-C-13.20-003"
JGC CORPORATION .

(NIKKI KABUSHIKI KAISHA} SHEET NO. 1%/
SUBJECT DATE
ENGR.
FOR cr
Ma = M= 1,63 tr= 1.6dx 724 = (150 kf
£y=40000

6 ———> P= o.wcSK—]%=o,oool

K= Mu/F =100 /745

As = 0. 000} % 23.5x55.1 = 0,16 W = 1,03 6m . .
: l Areg.':l.E&S(m
Asa= | Vaxo0.lb = 0.21 ""1_': 135em 3

USE 4 -DBib @ 150 (As= 2.01xb" 12.0b en)

kD, Checg of Ghear TForcé -
Vw = 464 = 1024 kips
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not practical in controlling the crack widths of

very large externally restrained masses, and for -

these structires the principles of mass concrete
construction described in Reference 1 must be
sollowed to control cracking. The above formulas
for crack spacing, however, can be ufilized to
establish- & somewhat higher allowable tempera-
ture drop than normally used for mass concrete
by acknowledging an acceptable crack. This can
be seen in the design temperatures corresponding
{0 zero steel requirements for the lengths of wall
chown in Fig. 6.3 through 65. '

Design temperatures in - unreinforced sections
should be kept approximately 10 F less than indi-
catéd for zero steel requirements because of the
apparent sensitivity of crack widths to tempera-
fure in the cracking temperature range. Table
6.9.1 is based on this criteria. :

- TABLE 6.3.1—DESIGN TEMPERATURE LIMITS FOR

UNREINFORCED CONCRETE WALLS (FOR LIMITING
CRACKS TO 0.00% IN.)

Contraction Coefficient of thermal expansion X 10-
© jolnt
spacing
it 4 S ] L
100 SF HFE 20F 17F
80 37F arF 3 F a1y
40 L4 F I5F 28 F 25F
2D : (32 sF 422F asF

£.3.2 Disconfinuous external or end restraint—
Cracking will occur when the stress induced in

the concrete by volume change exceeds the fensile”

strength of concrete as deseribed in Section 2.3.3.
When more than one crack is required in order
to control crack widths, the total force in the Tein-
jorcing steel must equal the total restraint force
induced at ends of the member as given in Eq.
(2.6) of Section 2.3.1..

More than one crack will be required when the
permissible crack width is less than the volume

. change (LRCTT}:).

When the volume change is less than the per-
missible crack width, no steel js required for
volume change except as may be reguired as
minimum (see Section 6.4).

6.3.3 Internal restraint—For relatively large
masses the spacing of surface cracks will be con-
trolled by internal restraint as described in Sec-
tion 24. These cracks, independent of external
restraint conditions, are not deep enough to re-
guire more than nominal amounts of reinforcing
near the surface to control crack widths. In the

- example given in Section 2.4 the surface tensile

stress due to dally temperature fluctuations was

MANUAL OF CONCRETE PRACTICE

2110~ €-13.20-003%

more than the surface stress due to the annual
change in temperature. The depih of tensile stress
block for the daily temperature fluctuations was
Jess than 2.5 £t in the example. If this is assumed
as the maximum depth of the critical restraint

. plane for internal restraint, then a maximum sur-

face crack spacing in large masses of approxi-
imately 5 ft can be expected. If CrTe, using the
maximum normal daily temperature fluctuation
for T, is less than w/12L/, for IS in ft, then no
surface reinforcement is required (Note I should
not be taken as more than § ft}. I G Ty > wfl2l!
then the minimum steel requirements of Section
6.4 should probably be utilized.

When internal restraint results from exposure
of projecting elements from warm interiors, such
as slabs projecting through exterior walls or walls
projecting out of the ground, determine the depth
of the tensile stress block and restraint factor as
outlined in Section 24.1. If the required averapge

_ crack spacing is less than twice the depth of the

iensile stress block determine the size of bars to
be distributed throughout the tensile stress block
by:

1 fl' B&'u

Ab.:-s-?'- ﬁ;

(6.10)

where:

Np=the total number of bars distributed
throughout d,

6.4—Recommendation for minimum reinforcement.
The minimum requirements ~of ACI 318-T1,

- should apply to all superstructure slabs and beams.

The minimum total quantity of temperature and
chrinkage reinforcement otherwise recommended
for. walls, slabs, and footings less than 48 . thick
which have been investigated for crack control
by the measures outlined herein is 0.0015 times
the cross sectional area A, of the member. Not less
than one half nor more than two thirds of the
total quantity should be placed in any one face.
For crack control the maximum bar spacing should
be limited to 12 in. on center, For members more
than 48.in, thick the minimum temnperature and
shrinkage reguiremenis in each face should be
limited by depth of cover {(d.) and bar spacing
such that:

Al =%‘4— or i%‘ﬁ (as a Limit for f//£,) (6.11)

The minimum bar size and spacing for members
of this size should not be less than 6 bars at 12
in. on center. .

No minimum temperature and shrinkage rein-
forcement is required for members 6 ft or more in
thickness which are constructed by the princi-
ples and practices of Reference 1 to control the
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1. INTRODUCTION

1.1 Purpose of Preconstruction- Survey

The preconstruction survey was carried out as per
"EXECUTION PLAN OF PRECONSTRUCTION SURVEY, PR C-
9304.07-0010-001" to obtain basic information for the
design of: '

I' 1) Rayong Gas Receiving Terminal,

2) Bang Pakong compressor Station, and
3) Wang Noi Metering Station.

for NATURAL GAS PARALLEL PIPELINE PROJECT (TPP
PROJECT), PETROLEUM AUTHORITY OF THATIAND (PTT)-

. The preconstruction survey is consisting of:

1) Topographic survey at Rayong, Bang pakong and
Wang Noi sites,

2y Soil investigation at Rayong and Bang Pakong

sites,

3) Pprediction of fload level of 100-year return
period at Rayong, Bang Pakong and Wang Noil
sites and :

4) Prediction of 100-yeaxr return periods of wind
speed, precipitation,'temperature and humidity

~at Rayond, Bang Pakong and Wang Noi sites.
1.2 Location of Sites
1.2.1 Rayong Gas'Receivihg Terminal
The site is located near the village of Map Ta Phut,

- around 80 miles to the south-southeast of Bangkok and

around 10 miles to the west of Rayong. Location oi

-1-‘
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1.2.2

©1.2.3

1.3.2

the site is shown in Figure 1.1 and its approximate
coordinates are given in Table 1.1.

Bang Pakong Compressor ‘Station

The site is located near the villages of Kao and Map
Pong, around 38 miles east-southeast of Bangkok and
around 6.2 miles to the north-northeast of Chon Buri.
The mouth of Bang Pakong River is around 7 nules-
north-west from the site. Location of the site is
shown in Figure 1.1 and its approximate coordinates
are givén in Table 1.1.

Wang Noi Metering Station

The site is located around 40 miles to the north~
northeast of Bangkok and around i2 miles to the south-
east of Ayutthaya. ‘Location of the site is shown in
Figure 1.1 and its approximate coordinates are given
in Table 1.1.

Séope of Work
Topographic Survey

Items-of.the-topographié survey and number of each
item are tabulated in Table 1.2.

So0il Investigation
The soil investigation is consisted of field works and

laboratory tests. Items of the investigation and

number of each test are summarized in Table 1.3.

-2 -
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1.3.3 Prediction of Flood Level of 100-Year Retu:n'Period

1.3.4

1.7

Items of the study for prediction of flood level oi
100-year return period are summarized in Table 1.4.
Meteorological Conditions

Ttems of.the study for prediction of meteorological
conditions of 100-year return period are summarized in
Table 1.5.

Time Schedule of Work

Time schedule of the investigation is summarized in

Figure 1.2.

Organization of Investigation Team

The organization of the investigation ' team is

'presented in Figure 1.3.

Benchmarks and Elevations

Benchmarks at three sites were given by PTT. Their
coordinates and elevatiocns are summarized in Table
1.6. The elgvations are based on the mean sea level

(MSL) -

Unit
Units of measurement used in +the report was .the

English(Imperial) Unit. in factual data of field
investigation and laboratory tests, the metric units

-4 -
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were used. Conversion chart from the English unit to

the metric unit and vice versa is given in Table 1.7.
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Table 1.1 Approximate Coordinates of the Sites
SITE ~ NORTH LATITUDE EAST LONGITUDE
RAYONG GAS RECEIVING TERMINAL 12 43" 101 09"
PANG PAKONG COMPRESSOR STATION 13 2?.' 101 D4°
WANG NOI METERING STATION 14 12° 100 48°

Table

1.2 T+em and Number of Topographic Survey
SITE LOCATION
DESCRIPTION UNIT RRYONG Gas BANG PRRONG WANG NOI
RECEIVING COMPRESSOR METERING
N TERMINAL STATION STATION
FIELD ACTIVITIES
(1) belivery of Base LS 1 1 1
Point/Bench Mark
(2) Topographic Survey m2 53,900 22,500 10,000
consissting of '
- Distance Measurrement
- -Level Measurement
- Plane Table Survey
OFFICE ACTIVITIES.
(1) calculation of Survey LS 1 1 1
' Results
{2) Draiting Ls i 1 1

—
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Table 1.3 Items and

Numbers of Soil Investigation

SITE LOCATION

DESCRIPTION UNIT RRYONG GAS BENG PAKONG FANG NOI
RECEIVING COMPRESSOR METERING
TERMINAL STATION STATION
FIELD ACTIVITIFES
(1) Mobilization and Ls 1 i 1
pemobilization
(2) Location Suxvey Ior Ls 1 1 i
Setting out Boring
Locations
(3} Boring m 65 40 50
(3 borings) {2 borings) {2 borings)
{4) Standard Penetration Test nos 64 36 44
(5) Undisturbed Sampling nos 0 ] 6
(6) Groundwater Level LS 1 1 1
Obsexrvation
(7) Test Pit Excavation nes 1 0 g
(8) Soil Resistivity Test nos 1 1 1
T.2BORLITORY TESTTNG
(1) Specific Gravity nos 7 8 7
(2) Wet & Dry Density nos 0 3 3
{3) Moisture Content nos 6 8 7
(%) Particle-size Anzliysis nos 7 8 7
{5) Atterberg Limits nes 1 ] 7
(6) Moisture-Density Relation | nos 1 0 0
{(7) Consolidation Test nos 0 3 2
(8) Triaxial Compression Test nos 0 3 2
(9) Chemical Analysis nos 3 ] 1 <:>
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Item and Number of Study for Prediction of

Table 1.4
Flood Level of 100-Year Return Pericd
. SITE LOCATION
DESCRIPTION ONIT RAYONG GAS BANG PREKONG WANG NCI
' RECEIVING COMPRESSOR METERING
TERMINAL STATION STATTON
(1} Data Collection LS 1 1 1
(2} &nnalysis LS’ - 1 i
Table 1.3 Item and Number of Study for Prediction of
) Meteological Conditions of 100-Year Return Period
SITE LOCATICH .
DESCRIPTION UNIT RAYONG GAS BANG PAKONG | ' WANG NOI
RECEIVING COMPRESSOR METERING
TERMINAL STATION STATION
(1) Data Collection LS 1 1 1
{2} Analysis LS i 1 1
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Table 1.6 Coordinates and Elevation of Benchmarks
site sta. No. BM Coordinate Elevation ’
N E
{m} {MSL m)
Rayong Gas BM-4 2315.981 .2052.037 34.887
Receiving :
Terminal B¥-5 2404.462 1980.920 34 .42
BM-6 2421.693 2069.184 33.657
Bang Pakong BM.88 1486796.635 - 723324.433 2.320
Compressorn
Station BHM. 4 14368'31.995 723454.303 2.320
Wang Nol w07 1431.471 775.859 3.859
Metering
Station wR-08 1137.712 778.284 - 3.813




Table

Length
Area
Volume
L‘\\
~§;r4a
o . Mass
Density

Unit weight

Force

Pressure
or stress

Permeability

Moment
Eneray

Frequency

S1 unit prefixes
Prefix tera
Symbo1 T
Hultiplier 192
Si symbols and definitions

Rate of Tlow 1

pico

10712

1. 7 ‘Conversion Chart
Imperial . Metric SI
1 mile 1.609 km 1.609 km
1 ft 0.3048 m 0.3048 m
1 in 2.54% cm 25 40 om
1 milal 2.590 km?- 2.590 k2
1 acre 0.4057 hectare 4D46.S md
1 ft2 0.0929 m D.0929 m?
1 in® 6.452 em® 6.452 cm?
1 yd3 - 0.7646 md 0.7646 m®
1 fo3 0.0283 m® 0.0283 m?
1 fcf 28.32 lizres 0.09283 me
1 UK gal. L.5ké litres  L546 emd
1 Us gal. 3.785 litres 3785 cm?
1 in3 16.387 cm? 16.387 em®
1 ton 1.016 tonne 1.076 Mg
11b 0.4536 kg 0.4536 ko
1 oz ) 28.352 g 28.352 g
1 16/Ft? 16.018 kg/m®  16.019 kg/n®
1 167/fc3 16.012 kgf/m® 0.1571 ki
1 ton f 1.016 tonne T .S.SGk kN
116 f 0.4536 kg ¥ LoK48 N
1 ton f/in® 157.k7 ke F/cm® 15.44 MPa
1 ton F/ft? 10.926 tonae §/m> 107.3 kPa
1 1b f/in®  0.0703 kg F/cn?  6.825 kPa
1 tb f/7e h.BB2 kg f/m? 5.04788 kPa
1 szandard 2 .
azmosphere 1.033 ke f/m j01.325 kPa
14,495 1b F/in2 1.013 ka f/cm? 1 bar
1 §: weter 0.0305 ke flom? 2.989 kPa
1 in mercury 0.0345 kg f/cm® 3.386 kPa
ft/year  0.9653 x107%em/s  0.9659 x 10~ %m/s
ft3/s D.02B32 m¥/s 0.02832 m%/s
1 ipf fr - D.13B3 kgf m 1.3556. Hm
1 ft \bf 1.3558 J 1,3558 J
i efs 1 e/s 1 Hz
gics megs kilo millT micro nano
G M kK om u . n
0 08 10 197 1078 w0
N = Newton = kg Tls2
Pa = Pascal = N/m°
J = Joule - = m.N
- 10 -
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Organization Chart

Mitsubishi Heavy | .. . i MR M. SHOB
Industries, Ltd. : Civil Superintendent

CYOo Corporation sreessemsssmmiaaneneseand Mr. 5. NAKAMURA :
! (Geotechnical Cansultant) 1

.........

T

STS Engineering  |iooveeeeinnn, Mr. Choochart K}
Consuitants Co., Ltd. :  {Project Manager) :
Topographic fField Laboratory 180-year Flood
Survey Soil Investigation Soil Testing Plain Level Analisis
Mr. Yves Labrecque Mr..Somchai 1L Mr. Pinij T, . Mr. 5, Nakamura
[Senior surveyor) {Senior geotech. rng.) {Laboratory Director
Chusak Boonthiew Jamsag’
Niyom Thanabodee Suttichai
" Noy ] Somsak :
Sirimongkoi Prasam
Figure 1.3 _ Organization Chart of Investigation Team
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3.1

3.2.1

TOPOGRAPHIC SURVEY

Topographlc survey was carried out at three sites.
Survey report is given in Appendix 1 and the results
are presented in attached drawings.

Sheets 1 o 2 Topographic Maps,
‘ Rayong Gas_Receiving Terminal

Sheets 3 to 5 Profiles,
Rayong Gas Receiving Terminal.

Sheest. 6 Topographic-Map,
Bang Pakong- Compressor Statlon

sheets.7-to 8 profiles,
Bang Pakong Compressor Station

Sheet 9 . Topogzaphlc.ﬂap,
Wang Noi.Metering Station

Sheets 10 to 11 Profiles,
Wang ¥oi Metering Station

SOIL. INVESTTGATTON

General

The soil investigation was carried out at Rayong Gas
Receiving -Terminal site, -Bang .-Pakong Compressor
Station site and Wang Noi Meterlng Station site in
order to obtain subsurface stratigrapby.” and
cond;tlons,_and soil propertles for the foundation
design at three sites.

Field Investigation .
Boring

Phree {3) borings at Rayong Gas Receiving Terminal
site, two (2) borings at Bang Pakong Compressor

- 14 -
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3.2.2

Station site and two (2) borings at Wang Noi Metering
Station site were conducted. Locations of borings are'
shown in Fiqures 3.1 to 3.4. The coordinate and
elevation of boring points -are -summarized in Table
3.1.

Pable 3.1 Coordinates and Elevation of Boring Foints

site Sta. No. BM Coordinate Elevation
. N , E
(m) (MSL m)
Rayong Gas BE-1 ~ ~  2400.162 ~  2040.163 34.235
Receiving . '
Terminal BE~2 2636.678 2043.602 29.351
BE-3 2467.954 2588.455 36.675
Bang Pakong  BE-4 ‘1486646.396  723398.638 1.456
Conpress or
Station BHE-5 1486842.592  723431.386 1.226
wang Noi BH-6 . 1454.863 749.120 2.679
Metering )
Station BH-7 1415.331 739.241 2.513

The boreholes were advanced using the mud rotary
drilling technigue where 2 prepared solution of
bentonite and water was recirculated to remove the
cuttings.-and.maintain borehole -stability. Diametexr of
the borehole were 4 inch (102 mm).v

Individual logs of borings are presented in Appendix
2.

Standard Penetration Test (SPT)

The -standard penetration test (SPT} was performed

at an interval of 3.28 ft (1 meter) by using the
procedure specified by ASTM D 1586. Disturbed sample

- 19 -
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3.2-3

3.2.4

were obtained by driving a 1.97-in-0D (50-mm~-OD) split
barrel .sampler. -

gPT N values recorded during sampling operations are

-plétted on.the boring logs in-Appendix Al.

Disturbed samples obtained by the split barrel sampler.
were removed from the sampler. Jn.-the field, visually
examined, and classified. The samples were sealed in
the .plasticbag and transported.-to. a laboratory in
Bangkok for further examination and testing.

Undisturbed. Sampling

¥\ th1n~walled tupe of 3 in (76 mm) diameter was used
for sampling of soft cohesive soils. The thin-walled
tube -sampler —was pushed o .recover .samples in

accordance with the procedure given by ASTM D 1587-84.

Prior -£to the_sampling, the borehole-was flushed with
fresh water to remove the remnants of cuttings left at
the hole bottom. When the sampler tube was brought to
the 5uriace,msome"soil was .removed .from each end and
the molten wax was applied, in thin layers of seal and
to -avoid -any-change in water content. The samples
were then transported to the laboratory in Bangkok for

testing.

For stiff soils were obtained by a double-tube core

barrel. '

Soil Resistivity Test

The soil resistivity tests was carried ouf at one (1)
location of Rayong -Gas Receiving -Terminal, one {1)
location of Bang Pakong Compressor Station and one
{1} location of Wang -Noi Metering-Station sites. <>

—_ 20 -
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. The resistivity test with the Wenner Four-Electrode

Method specified by'ASTM G57~78. was -employed to obtain
the .apparent resistivity, fa- In this method, by

measuring a -potential AV, and -a...current I with a

spacing between electrodes a, pa can be calculated as

follow:

pa = 2naldv/I

The electrode -spacing used at each site were:

Rayong Gas Receiving Terminal - 1.6, 3.3,
6-£,m9_31_13.1¢ﬂ16.4, 19.7, 23.0,.26-2, 298.5, 32.8 £t
(0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 m),

.Bang-Pakeng CompressoruStation - 1.6, 3.3,
5.0, 6.6, 9.8, 13.1, 16.4, 19.7, 23.0 £t
(0.5,-1,.15,-2,-3; 4; 3 6, 7m),

‘ Wang Noi Metering Station - 3.3, 6.6, 9.8,
13.1, .16.4,.19.7,.23.0,-26.2, 29.5,.32.8, 6£5.6. ft
(1, 2, 3; 4, 5, 6, 7, 8: 9, 10, 20 m).

The results.-of <=he resistiwvity.-measurement are

presented in Appendix 2.

Laboratory-Tests

Laboratory tests were performed both on undisturbed
and disturbed samples to obtain the physical and
mechanical-properties of soils.

The tests were carried out in accordance with the

" following -ASTM -Standards OT eguivalents:

Reference should be made O appendix 1 for all the
factual data of the laboratory tests.

- 21 -
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Table 3.2 Standard for Laboratory Tosts

Test Procedure

phvsical Properties

Specific -gravity ASTM D 854
" Wet and dry density " py scale
Moisture content ASTM D 2216
particle-size analysis ASTM D 422
atterberg limits ASTM D 427

Kechanical properties

consolidation test ASTK D 2435
priagial compression test ASTM -D 2850
Compaction test . ASTM D 698

Chemical-dnalysis

pE BS 1377 Test 11
soluble sulphate content .BS 1377 Test 5
chloride content ASTM
carbonate content ASTH

Supmary of Soil Investigation
Topography
Rayong Gas Receiving Terminmal

The site is 1ocatéd on the terrace continuing from
Nang'Yong and Noen Kraprok mountains and leéading
towards the sea. The terrace is dissected by several
rivers. The site ig on a high land between two small
streams. Elevation of the site 1s between around 95
f£ (29 m) to 120 £t (37 m) above the mean sea level

(MSL) -

- 22 -
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(2}

(3)

Bang Pakong Compressor Station

The site is in the flood plane of Bang Pakong River.,
Small rivers, such as klong Phar, run near the site.
Wet land .which 4s feaching to-the sea is spreaded east
of the site. Elevation of the site is low and ranging

between 2.6_ft . {0.8 m) and 4.9 ft .(1.5 m) M5L..

Wang Noi Metering Station

The .site .is —located in the wast flood plane of
Chaophraya River. Major rivers, such as River Pa Sak,
and minor -rivers.run from the _mountains found north to
ecast of the site. The site is within the irrigated
farm land whose elevation is 5.2 ft (1.6 m) and 10.2
£t (3-1.m) MSL. ‘

Soil Condition
Rayong-Gas-Regeiving Terminal

The exploration boring and observation'revealed that
the soil formation at the site is mainly consisted of
laterite, .-altered .granitic 50il, -and completely
decomposed granitic soil from the ground surface. The
soils .are classified as silty"sandT-clayef sand, sandy
clay, or silty clay, according to their -grain size

characteristics (Figure 3.4).

N values of the surface soil to.a depth around 6.6 ft
(2 m) to 13.0 £t (4 m} is 6 to 12. N wvalue increases
to between 15 .and 35 to a depth around 50 ft (15-m)
and 70 ft (21 m). Within some zomnes, higher N value,
40 to over 50 is observed. The altered granitic
soil, which is found below 50 f+ {15 m) to 70 ft (21
m) £.L., .shows N value more than 50-

- 23 -
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(2)

(3)

Bang Pakong Compressol Station

The soil formation at +he site is top soil, alluvium
clay, alternative layer of clayey/sandy soil, and
sandy soil (Figure 3.5). The +top soil is =around 3.3 £t
(1 m) thick and classified as sandy clay or clayey
sand. . The alluvium clay, around 20 ft to 23 ft (6 to
7 m) thick, is very soft and its N value is 1. The
alternative layer, around 20 ft to 23 ft (6 to 7 mj
thick, has N value of 16 to 19. Sandy soil layer is
found from 43 ft (13 m) and has N value more than 50.

Laboratory test data at Bang Pakong Compressor Station
site are summarized in Figures 3.6, 3.7, 3.8 and 3.8.

Wang Noi Metering station

Soil at the site is mainly composed of clayey soils.
According-to'consistepcy,‘thE‘soils"&IE'divided*to,
from the surface, soft clay, stiff siley clay, silty
fine sand and stiff to hard silty clay (Figure 3.6)-

-

.The -soft -clay is about 13.1 £t (4 m) thick, contains

traces of fine sand, its N value is 2. At lower part

of the layer -tabout 6.6 ft or 2 m) N value increases

to 4 to 5. The stiff silty/sandy clay is of 13.1ft (4
m) thick, its W value is 9 to 16. sSilty fine sand, of
3.3 ft (1 m) to 6.6 -ft (2 m) thick, is medium dense
and has N value of 24. The underlaying stiff;to hard
silty clay layer &is of over £0.7 £t (15.4 m) to 54 ft
(16.4 m} thick and has N value 11 to 34. Although
water level in the poreholes is found at the depth of
7.2 - 7.5 ¥t (2.2 - 2.3 m), groundwatér level is
expected tO be higher, close toO the ground'surface,

from observation of the site.

Laboratory test data at Wang Noi Metering .Station site
are summarized in Figures 3.10, 3.11, 3.12 and 3.13.

&
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3.5 Engineering Analysis

3.5.1

.3-5-2

General

In order to provide general gquidance for foundation
designs at ithe-project sites, preliminary engineering
analyses were performed by using the simple analytical
nethods .

At the Rayong Gas Receiving Terminal site,

{a) Allowable Bearing Capacity of Shallow
Foundation,

. {b) --Allcwable-Bearing Capacity of Pile
o Eoundation and .

(c} Stability of Cut Slope

were calconlated or commented.

2L Bang Pakong Compressor Station,

L{a) Settlement Analysis of Fild,

(p) Stability Analysis of Fill, and

{c) Allowable .Bearing Capacity -of Pile Foundation
were calculated.
At Wang -Noi Metering Station,

(a) Settlement Analysis of Pill, . ' ,

(b) Stability-Analysis of Fill, and

(c) BRllowable Bearing. Capacity of Pilée Foundation
were calculated.

Geotechnical.Design Parameters

Geotechnical design parameters for the analyses were
determined from the.-data obtained from the soil

~ 32 -



40

g

investigation or assumed from empirical relationships.

These are-summarized in Tables 3.3 o 3.5. &

Table 3.3 Geotechﬁical Design Parameters

at Rayong Receiving Terminal

i Bualk ¥ wvalue
Layer So0il density
(psf)

1 Top layer, 107 use N value
loose to medinm at each B.H.
dense clayey sand . and depth

2 Iateritic dense 113 _. ditto

' clayey sand and
sandy/silty clay

3 Altered granitic 113 ditto

clayey sand, medium
to very dense and .
sandy/silty clay
4 Completely 125 ditto

decomposed granitic
sandy/silty clay o
clayey/silty sand

Table 3.4 Geotechnical Design Parameters

at Bang Pakong Compressor Station

- Bulk ﬁ value Undrained
Layer soil density, Shear
. (psf) . Strength
= {psi)
1 Fill sand 119 use N value L.
) at each B.H.
and depth
2 Top soil, soft a7 ditto 3
: alluvium clay
L3 Alternate layer 129 : ditto 16.5
' clayey/sandy soil
4  very dense 140 ditto -
\ clayey sand
! - 33 -



Caondolidation characte;istics of layer 2
- coefficient of volume compressibility
oy = 7.0 X 1072 em?/kgf
- coefficient of consolidation

Cy = 0.03 cm? /min

Table 3.5 Geotechnical Design Parameters
at Wang Noi Metering Station

Bulk Undrained
Layer Soil density, = ¥ value Shear
+(pc) Strength
{psi)
TN :
) )
e 1 Fill 119 use N value -
at each B.RH.
and depth
2  soft clay 93 . ditto 1.8,
3 stiff silty clay 115 . ditto
4 Medium dense i2s ditto -
silty sand
5 5tiff to haxd 125 , ditto -
silty clay
consolidation characteristics of layer 2
- coefficient oi volume compressibility
N _ my = 0.11 cm?/kgf
h}ﬂg . . coefficient of consolidation
Cy = 0.011 cm/min
+
-0
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3.5.3 Rayong Gas Receiving Terminal

(1) Allowable Bearing Capacity of shallow Foundation

Conditions

The allowable bearing capacity of shallow footing is
calculated using SPT N valuves at each location of
borehole (BH-1 to BH-3). The elevations of the ground

‘Jevel are assumed to be original ones{elevations at

the time of survey) at boreholes BH-2 and BH-3,

however, at BH-1 excavation is planned and the ground
level is taken as 30.000 m MSL instead of original
34.235 m MSL. conditions of calculatlons are as

follows:
Footing : square footing
Width of footing, B : 3.3 £f£ (1 m)-

6.6 £t (2 m)
9.9 ft (3 m)
13.2 ft (4 m)
16.4 £t (5 m)

Depths of footing base D = 0.0 £t (0 m)
: 3.3 f£ (1 m)

6.6 ft (2 m)

Method of Calculation

The following formulae are used for calculation:

N .
2=, K B=F,

__ELEBA—F3
qa""r_—z B

YKy B>F,

- 35 ~



‘where

ga : Allowable bearing pressure for Sp= 1 in
of settlement, tsf, :
N . SPT N value, is statistical average

value for the footing influence zone of
about D.5B above footing base to 2B below

Kg = 1 + 0.33 D/B = 1.33 (as suggested by
Meyerhof, 1965), i -
D(Ds) : Depth of footing base, ft,

B . Width of footing., fts

‘Fy_4 : Bearing capacity factors,(-} determined

f(_) " as follows:
. |
¥, = 0.05
Fp = 0.08 '
Fz3 = 0.3
Fy = 1.2

fn these eguations the allowable soil pressure is
calculated for an assumed 1 in settlement. In general
the allowable pressure for any settlementcan be

. determined as

5j
qa(sj )= 'S";'qa

.,/-‘\ °
w&gé} where

Se = 1 in

8y ¢ actqal settlement which can be tolerated in
inches. .

Results

Estimated allowable pbearing presure of footings are
summarized on Figures 3.9 to 3.11. Details of
- calculation are shown in attached sheets in Appendix

5.
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Figure 3.16
Relationship ‘between
Allowable Bearing
pressure and Width

‘of Footings at:

a) BH~1
b) BH-2 .
c) BH-3

.5 10 15 20
width of Footing. B, #t
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- (2)

As can be seen from Figures, the footing at the
surface .loading footings have the lowerst bearing
pressure. For 3.3 ft and 6.6 ft footing depth the

bearing pressure is significantly.increased.

Allowable Bearing Capacity of Pile Foundation

conditlons

The load bearing capacity of a single driven pile
subjectedwto«axial ipad is —calculated. The sguare
concrete pile -of the‘following.dimensipns are assumed

for the .calculation:

(a) Cross Section

7.87 in x 7.87 in (0.20 m X 0.20 my
9.84 in-x.9.8& in. (0.25 m.x 0-.25 m)
11.8 in x 11.8 in (0.30 m Xx 0.30 m)
13.8.-in-x-13-8 in (0.353 n % -0.35 m)
15.7 in x 15.7 in {0.40 m x 0.40 m)
19.7 in x 19.7 in (0.50 m X 0.50 m)

(b) . Length

from 26 ft (8 m) to 85 ft (26 m), with the
steps of-3.3 ft (1 m)

Method of Calculation

The load Bearing éapacity of pile is calculated by the

following formulae:

Qs =0 + 05 ~ NF -~ W

-'38 -
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‘where

Qa= (Qe"'Qs)/Fs "'NF —WP

Q, : Ultimate load capacity of pile,  ton,
0, .= . Allowable load capacity of pile, ton,
Q. : Ultimate end bearing capacity, ton,

0y --—..-Ultimate shaft resistance within
supporting layers, ton,

NF.._: - Negative skin friction, ton,

W s weight of pile, ton,

Fs : Factor of.saf-ety

Qe, 05, and-Nr-can be determined. by -the following

formilae:

{a) - Ultimate Base Bearing Capacity, Qv

-
Q. = 0.1 % Ap (40N) _3_3’3 = 0.1 x Bp (400N)  (ton)

where

N . Average of SPT N values in a zone of
T " (for Qe) about BB above and to 3
: below the pile point ‘

B - _Width of pile cross-section, £,
Iy /B z .Depth ratio of pile.point penetration
- .into bearing stratum,

Ip =& ..P1le point pepetration dnto bearing
stratum, ft, :

po calculate N corrected N values, Neorréct: WEIe used.

where

Neorrect = Nmeasured X CN

Neorreet . Corrected SPT N value, = 50,

Measurej-_d SPT N wvalue

Nmeasu.red

- 3% -~
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where

P'o

Cx=é¥gbé
Po

p = P

-

. Correction factor for overburden

pressure {Liao -and Whitman,
1986), can-be calculated as:

. Vertical effective overburden

pressure at-midheight of each soil

layer, tsf; .
Refergnce overbnrden Pressure; which

has . been taken as 1 st

{(b) Ultimate shaft Resistance,; Qs

i) Driven Pile in Sand Layer

where

Q. = p X(fs 1i)

p =
fs
1

The unit ultimate

calculate

verimeter of pile section, ft,
anit ultimate shaft resistance, tsf,

Length of pile in sand layer, ft

shaft resistance have been

d with the use of angle of soil internal

friction determined from SPT N-values:

where

s = K P'e tan¢

.Ko :

Coefficient of lateral earth pressuxre at

rest,

- 40 -
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Ko = 1l-sing

P'y = Vertical effective overburden pressure
at midheight of each soil layer, tsf,

. ¢ = Angle of soil shearing resistance
_determined from SPT N-values {Neorzects =
50) as shown in Figure 3.17. :

/‘ very loase

v asel Medium-tlense ' Dense ‘Vefyr:mse

1
E

]

—
Q

i
|
% .
!

N

! ™

2]
O

i3
=3

N

e 0 12 3¢ 3 8 ¢ €2 .
Angle of shearing resistance ¢ in GEGrass

3

Stondlard penelration resistance Nblows per 300mm )
3

[

~t,
N O

|
Figure 3-17 melationship between angle of shearing
' resistance and standard penetration
vesistance (N-value) for.cohesianless
soils (after Peck, Hanson and Thornburn,

|
; 1974)
|

i
ii) Driven Pile in Clay Layer

! .
Uli;:imate shaft res

foilowing formulas
i

istapce in clay was estimated. by the

Qs = o P Z(Su li)

'« : Adhesion factor, teken from Fig.3.18
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i

. after Ng (1983), the curve of Holnberg
(1970) for Bangkok clay.

Undrained shear strength, for the clayey
soil .at Rayong site s, was determined
from correlation sy = go/2, (Qu = QP
obtained using pocket penetrometer data).
to SPT N-value, as in Figure 3.19.

Iy, W ke
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Figure 3-18 Adhesion factor for pile in clay

{ : i _ Pocket
b2 ‘ Penetr.
' 0.5 Qp,
. tm2
Figure .3~

(after Ng, 1983)

25
L C?O’D’ [+ ) K] ©
L o
20 A
o/qf
oo -
Lond o
15 i O—
,.
Ao
*
10 l/(' * *
! i
[
[ V.9 J .
= 1
oD TA
j‘ o Fmeg
'." ——a BugPaom
5 B .
- _ |
0 10 20 30 40 50 60 @
N value
19 Correlation between pocket penetrometer

i

_0.5 gp galues -and_SPT N-wvalues.
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iii) wNegative Skin Friction, NF

Negative skin friction was estimated as a sum of

negative skin friction in f£ill sand and soft clay

layers:
Z0pns = QngS + QOnf®
where
Y0, : negative skin friction on pile, ton,
DpeS.—:-negative skin friction in fill sand
layer, ton,
OpgeC : negative skin friction in soft clay
layer, ton ’
0ngS = 0.5 * Ks * p * Z(tan d £ poi * 1i)
where
X, and & : coefficients (B.Broms, 1966), -

. taking into-account the material
of pile_and relative density of
fill, for .driven concrete .piles
and medium relative density:

Ks = 1-5,
5 = 3/4 ¢
¢ : angle of internal friction of sand,
P: P'o,‘li= are defined in above formulae
Ops¢ = p * fn * 11
where

£, = 0-2 * p'y for low plastic clays,
£y = 0.1 * p', for highly plastic clays

(L.Bjerrum, 1973). - &
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Results

Estlmated allowable bearing capacity of piles are
summarized in Figures 3.20 to 3. 22 and calculation
sheets are attached in Appendix 4. '

. As can be.seen from the Flgures 3.20 to 3.22, the‘
" bearing capacity of piles is sensitive to variation of
N values. Significant increase in bearing capacity is

encountered —after piles enter the -bearing stratum,

namely completely decomposed granitic sand. at the
depth of .50-30 £t {15-21 m} at .aay.ong..sa.te..

(3) Stability of Cut Slope

Typical angles of' éut slope is given in Table 3.6

{(JHS, 1986}~ —Since -cut slopes -at-Rayong Gas Receiving

Terminal will be formed in the upper part of ‘the soils
. where SPT -N xal..:tes is between. 6 to 12.and the soil is

clasgsified mainly as sandy soil, it is recommended to

use 1 : 1.2 for slopes lower than 16.4 ft (5 m) high ,
_ and 1.: 1.5 for.slopes of 16.4 ft. (5.m) to 32.8 £t {10
m) high.

Table 3.9 Slope Rngle of Cut Slope (Japan Bighway
association {1890}, Guidelines for Slope
protection and Slope Stabilization Works,

1986)
Soil Type Height of cnt Slope Slope 2Angle
sandy soil dense " lower than 16.4 ft 1:0.8 — 1:1.0
i6.4 f+ — 32.8 £t 1:1.0 ~ 1:1.2
not dense lower than 16-%4 It 1:1.0 ~ 1:1.2
16.4 ft ~ 32.8 £t 1:1.2 - 1:1.5
clayey soil less than 32.8 ft 1:0.8 ~ 1:1.2
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The soils exposed at the cut slope surface have
vulnerability.to erosion by surface water and to
weathering. ' In oxder to prevent the erosion and the
weathering .of-the slope surface, slope protection works -
is required. These include slope coverage, drainage
system on the.slope surface, drainage system at the top
of the slope, and drain ditch on the berm if required.

The slope -can be covered by vegetation (sadding),
suitable to local soil and natural conditions.



100-YEAR FLOOD PLAN LEVEL ANALYSIS

When the protection of flood hazard is one of the
objectives . in the design and construction of a
structure, it is necessary to provide some means Of
flood control scheme ¢to the structure. Ground
elevation is generally the parameter indicating
whether the structure will pe affected if flooding
occurs. Therefore, the ground elevation of the
structure should be higher than the design flood water
jevel of a large flood event that could occur in the
future. '

The study was undertaken to determine the 100 year

. design flood levels at the metering station of gas

pipeline at Wang Noi and the compressoxr station at
Bang Pakong. The 100 year flood water level at the
+wo sites were determined by Gumbel flood frequency
analysis of the observed annual maximum flood water
levels at the water level gaging stations nearby the
+wo sites. In addition, the computed 100 year design
fiood levels were checked with the 1942 observed flood
levels which the highest ever occurred in the past 50

years.

The final estimated 100 year design floocd levels are
4.62 m MSL at the Wang Noi Metering Station and 2.20 m
MSL at the Bang Pakong Compressor Station.

Data, detailed analysis, discussions and conclusions

are presented in Appendix 3.

Additional information from field surveys shows that
the elevation of local road surface at the Bang Pakong
site is in the range of 1.1 to 1.48 m MSL. BAlso the
elevation of the tidal dike in Samut Prakarn province
in the south of Bangkok near to the coastline of the
culf of Thailand is about 5.5 m MSL. Compared to the

-~ 65 -
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100 year design flood level at the Bang Pakong site of
2.20 m MSL, the design ground elevation at the Bang
Pakong site after 1andfill shonld be equal or higher
than the local road elevation. This implies a typical
design ground elevation of, e.g.3.2 m MSL.

At Wang Noi, the EGAT power pléﬁt which is now under

construction has its ground elevation of 3.558 m MSL

and its ground floor elevation of 4.058 m MSL

respectively. The 100 year design flood level at the

wang Noi site is 4.62 m MSL which is based on the 100

' year flood level at Klong 10 regulator. Therefore,

{K;} S the designed ground elevation after landfill at the

N - Wang Noi statiom should be higher than 4.62 m MSL,
e.g. 5.00 m MSL. '

The 100 year _design flood level at the Rayong
Receiving Terminal 1is derived ' from topographical
information (refer topographical map of 1 to 50,000
scale, attached sheet 12). The site is located on &
rise whose elevation is over 30.000 m MSL, and this is
higher than the stream which dissected around the
rise. The level of the streams are normally below
20.000 m MSl. Considering the differences between
levels of the ground at +he site and the stfeam,
" around 10 m, the 100 year design flood level, which is
‘5;4} controlled by the height of the stream, is anticipated
much lower.than.the-ground.level, let say 25.000 m,
MSL.

5. PREDICTION OF 100 YEAR DESIGN VALUES OF METECROLOGICAL
CONDITIONS ‘

Meteorological data 2t Sattahip Station, Chon Buri
Station and Don Muang Airport Station were collected.
These stations are considered to bhave similax
meteorological conditions O the Rayong Gas Receiving
Terminal, Bang Pakong Compressor Station, and Wang Noi

'8
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Metering Station, respectively. Collected
meteorological data, period of records, and sources
are summerized in Table 5.1.

Table 5.1 Collected Meteorolegical Data
Meteorological bata Period of Sources
Record
. BExtreme Maximum 1951 — 1994 . Meteorological
Wind Department
Monthly Mean 1951 — 1994 .. ditto
"Wind Speed :
Maximum Daily 1551 ~ 1994 ' T ditte
Rainfall
Monthly Rainfall 1951 ~ 1894 .. ditto
Monthly Temperature 1951 ~ 1954 ditto
Monthly Relative . 1951 - 1954 ditto
Humidity

Maximum or minimum values of meteorological datz
during 1951 and 15%4 (43 years) are summara.zed in
Table 5.2.

The 100 year design Tevel of the meteorological
conditions were predicted by the Gumbel frequency

analysis of the observed annual maximum values. The

predicted values are summarlze.d in Table 5.3, and
calculation sheets are attached in append:._x -
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Tahle 5.2 HMaximum or Minimum Values of HMeteorological

Data during 1951 and 1954 (43 yearxs)

Item Sattahip Chen Buri Don Muang
Rirport
EXtIEens Maximum Wind 73 knots 63 knots 85 knots
{38 m/sec) {32 m/sec) (44 m/sec)
Monthly Mean Wind 7.8 knots 5.3 knots 6.5 knots
(4.0 m/sec) (2.7 m/sec) (3.3 m/sec)
Maximum Daily Raimfall  12.6 in 7.3 in 8.2 in
(319.56 mm} (186.2 mm) {(207.7 mm)
Mean Maximum Temper&turezi 34.7° ¢ i3.8°c 33.8° ¢,
Mean Minimum Temperature?) 23.5°C 22.1° ¢C 22.6°C
Hean Maximum Bumidity?) 89 % 88 % 90 %
¥inimuom Eumidity 16 % 18 2 14 %

Tahle 5.3 Predicted 100 Year Design Values
. of Meteorological Data during 1951

and 1994 (43 years)

Ttem Sattahip Chon Buri Don Huang -
rirport
Extreme Maximam Wind Bl knots 71 knots 85 knots
[42 m/sec) {37 m/sec) (44 m/sec)
Magimum Daily Rainfall -12.6 in 7.5 in 8.2 in
(319.6 mm) {190 mm} {205 mm)
Mean Maximum Temperature?)  35.0°C 34.9° € 35.0° C
Mean Minimum Temperature'}.2) 23.5°C 22.1°C 22.6°C
Meen Maximum Bumidity?) 27 3 ea % 100 %
Mipimum Bumidity!? 16 % 18 % 14 %.

Note 1) Minumum obsarved values during 1951 and 1994 are

used. -
2) Anual mean values.
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RECOMMENDATTIONS

pased on the soil investigation and the analysis
performed, recommendations for the followings are

given:

- selection of foundation type
- pile test
- cut slope
- 100 year design flood level
"« 100 year design values of méteorological

conditions

Selection of Foundation Type

From the consideration of the allowable bearing

pressure, the shallow foundation can be nsed for the
most of foundations -at the Rayong ‘Gas Receiving
Terminal site. The pile foundation should be used for
the foundation experienced heavier load. - At Bang
Pakong Compressor station site, the most foundation
should be utilized pile foundation.

Pile Test

During construction, pile driving formulae can be used
to confirm the bearing capacity values estimated by
the analysis. I+ is recommended to use such &s

Hiley's formula:

0.5 %x F

1
Ra= 3 %~

Mo

where
Ra : Pile bearing capacity (ton)
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Pile driving energy (ton-m)

in
.

penetration per one blow (m)

pile head elastic rebound (m)

{3) Cut Slope

At the Rayong Gas Receiving Terminal site, it is
recommended to use 1 : 1.2 for slopes lower than 16.4
ft (5 m) high , and 1 : 1.5 for slopes of 16.4 ft (5
m) to 32.8 £t (10 m) high. '

The slope. should be covered by vegetation {sadding},
suitable to leocal soil and natural conditions, in
order to prevent the erosion and the weathering of the

slope surface.

e
- 3
&~ N

L

(4) 100 Year Design Flood Level

100 yeaf design flood levels can Dbe summarized as

follows:
Rayong Gas Receiving Terminal + 25.00 m MSL
Bang Pakong Compressor Station A' + 2.20 m MSL
-Wang Noi Metering station - T+ 4.62 W MS#

(5) 100 Year Design values of Meteorological Conditions

100 year design values of meteorological conditions

are summarized in Table 5.4.
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D List of Terms Used
2) Unified Soil Claséiﬁcétion
3)- Characteristics Pértinent to Embankments & Foundations
- 4) ASTM Specification
D 1587 - &3
D 1586 - 84
3) Summary éf Test Results
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12)  Chemical Test (pH, Chloride Content, Soluble Sulphate Content,

and Carbonhte Coptent)
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JaB NO.4956 THE PARALLEL PIPELINE PROJECT (TPP)

LIST OF TERMS USED

DRILLING & SAMPLINGA SYMBOLS '

§§ - Split-Spoon - 1%" 1.D. 2" 0.D., except where noted
ST Shelby Tube - 2° 0.D., except where noted

PA Power Auger Sample

DB Diamond Bit - NX:BX:AX:

CR :  Carbology Bir- NX:BX:AX:

0S : -Osterberg Sampler - 3" Shelby Tube

HS Housel Sampler
WS Wash Sample
FT "Fish Tail

RB -: Rock Bit

wOo Wash -Out

-

Standard "N® Penewration:  Blows per foot of 2 140 pound hammer falling 30
inches on 2 inches O.D. split spoon, except where noted.

WATER LEVEL MEASUREMENT SYMBOLS

WL : ° Water Level . WD While Drilting
wWCI Wet Cave In . BCR. Before Casing Removal
DCI Dry Cave In . . ACR After Casing Removal

WS While Sampling AB After Boring

Warter Jevels indicated on the boring logs are the Ievels measured in the boring ar the times indicated. In

. pervious soils, the indicated elevations are considered reliable ground water levels. In jmpervious soils, the accurate

determination of ground water elevations is not possible in even several days observation, and additional evidence
on ground water glevarions must be sought.

CLASSIFICATION .

COHESIONLESS SOILS ) : COHESIVE SOILS

“Trace” H 1%wid% It clay content is sutficient ta that clay dominates

“Trace 0 some” H 10% 1220 % sail propersles, then clzy becames the principle

*Some" : 20%1w35% - noun with tha other major sail constituan as

“And” H 35 %30350% | - modifier; Le., sity ctay, Other minor scil con-

Vory Loase : N= O-4 blows stituents may be added secording 1o classification

toose H N = 4-10 blows hreakdawn for coheslonfess solis, i.e., sty clay,

Medium H N = 10 - 30 blows trace 10 some sand, trace gravek.

Dense : M = 30 - 5D blows . ]

" Very Dense H N =-over 50 blows Very Soit : 0.00-0.25 Tsf.or 0-2 blows

Soft . 0.25-0.50 Tsf.or 2- 4  blows
Medium : 0.50-1.00 Tsf.or &-8 blows
Stiff . 1.00-2.00 Tsf.or B- 16 blows
Very Stiff : 2.00- 4.00 Tsf.or16-32 blows
Hard : over 4.00 Tsf.or > 32 blows

= ENGINEERING.
‘:5:/‘7 CogﬁTANTS 0., LT0.
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&k o 1587

T .
q‘,ﬂh Qesignations D .1 587 - 83

.. Standard Practice for

THIN-WALLED TUBE SAM

PLING OF SOILS

This siandard is issved under the fixes designarion D 1587: the number immediately foiluwing the designation indicates the year of
original adoption or in the case of revicion, the year of last revision. & numbes in parenthases indicaies fhe yeas aof last reappraval.

A supersenipt epsilon (ehi

and Standards.

1. Scope
1.1 This practice covers a procedure forusing 2

thin-walled mera! tube 1o recover relztively undisturbed
soil samples suitable for laboratory tests of structural
properties. Thin-walled rubes used in piston, plug, of
raury-iype samplers, such as the Dension or Pitcher,
must comply with the portions of this practice which
describe the thin-walled wbes (53.3).

NOTE 1---This practicz does not apply 10 liners used
within the abov: samplers.

3. Referenced Documents

2.1 ASTM Swandords:

D 2488 Practice for Déscrip'don and Identification
of Soils {Visual-Manual Procedure)’

D 3550 Pracdce for Ring-Lined Barrel Sampling
of Soils®

D 4220 Practices for Preserving and Transporting
Sail Samples®

3. Summary of Practice
3.1 - A relatively undisturbed sample is obrained

‘by pressing 2 thin-walled meral tube into the in-sit

<oil, removing the soil-filled mube, and sealing the ends
w prevent the soil fram eing distarbed or Tosing
moisure.

4. Significance and Use

4.1 The practice, or Practice D 3550 is used
when it is niecessary to obiain a relatively undismrbed
specimen suitable for laboratory tests of strucural
properties or other fesis that. might be influenced by
soil disnurbance. :

5. Apparzatus

R Drilling Equipmeni—Any drilling equipment
may De used that provides a reasonably clean hole: that
doas not distrb the soil 10 be sampled: and that does

ndicates an editorial change since the last fevision or reapproval.

This practice hos been approved for use by ageacies of the Department of Defense and for fisting in the DODN Index of Specifications

- pot hinder the penetration of the thin-walled samplcr..

Open borehole diameter and the inside diameter of
driven casing or hollow siem auger shall not exceed 3.5
lim::s'th;'. outside diameter of the thin-walled tube.

- 52 Sampler Insertion Equipment, shall be
adequaie to provide 2 relatively rapid continuous
penetration force.  For hard formations it may be

. necessary, although novrecommended, to drive the thin-

walied rube sampler.

5.3 Thin-Walled Tubes, shouldbe manufacrured as
show in Fig. 1. They should have an ourtside diameter
of 2 10 5 in, and be made of metal having adequate
stength for use in the safl and formation intended.
Tubes shall be clean and free of all surface rregulariies
including projecting weld szams. )

53.1 Length of Tubes—Set Table I and 6.4.

5.3.2 Tolerances, shall be within the limits shown
in Tahle 2.

533 Inside Clearance Ratio, should be 1% or as
specified by the engineer of geolagist for the soil and
formation to be sampled. Generally, the inside
clearznce ratie vsed shovold increase with the increase in
plasticity of the soil being sampled, See Fig. 1 for
definition of inside clearance ratio.

5.3.4 Corrosion Progection—Corrosion. whether
from palvanic or chemical reaction, can damage of
destroy both the thin-walled wbe and the sample.
Severity of damage is 2 function of

"Thls practice is underthe jurisdicionof ASTM Commitize
18 on Soil and Rock and is the direct responsibility of Subcommites
D 1£.02 on Szmpling and Relaied Ficld Testing for Soil Investipadons

Current edifion approved Aug. 17. 1983 Published October
1983, Originaliy published as D 15B7-58T. Last previous edidon D
1587 - 74

nnual Book of ASTM Standards Vol 04.08
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time as well as inraction bewween the sampler and the
twbe. Thin-walled mbes should have some form' of
pratective coaring. Tubes which will contain samples

for more than 72 h shall be coaled. The type of

coating to be used may vary depending upon th2
material 10 be sampled. Coaungs may include a light
coat of lubncatms oil. lacquer. spoxy. Teflon. and

wother. Type of coaung wmust be specified by he

encineer or geologist if storape will exceed 72 h.
Plating of the wbes or zlmate base metals may be
specified by the enging2r or reologist.

54 Sampler Head, serves 10 couple !.he thin-
walled tube 10 the insertion equipment and. together
with the thin-walled tube. comprises the thin-walled
wbe sampler. The sampler head shall conuin 2
suitable check valve and a ventmg area 10 the outside
equal o or greater than the ared through the check
Auachment of the head to the fube shall be

concentric and coaxial 10 assure uniform application of

valve,

force o the tube by the sampler insertion equipment.

6. Procedure

6.1 Clean o the borehole 1o sampling elevation
using whatever method is preferred that will ensure the
matzrial to be sampled is not disturbed. If groundwatgr
is encountersd, mainmin the fiquid level in the borehole
at or above ground water lew;l during the sampling
operatiof.

6.2 Bouom discharge bits are not permitied. Side
discharge biis may be used with caution, Jeuing
through an open-lube sampler w clean out ihe borehole
1o sampling elevation is not permined. Remave loose
material from the center of a casing oF hallow stem
auger as carefully as passible o avoid dismrbance of
the material to be sampled. ’

NOTE 2—Roller bits are available in dogwnward-jering
Downward-japing con-
Diffuse-jet

and diffusad-jet configurations.
figuratior, tock bis arz "ot acceptable.
configurations are generally acceptable.

6.3 - Place the sample whe so that its bomom rests
on the bomom of the hole. Advance the sampler
without rotation by a continuous relatively rapid
motion.

6.4 Determing- the length of advance by the
resistance and condition of the formation, but the
Jength shall never exceed 5 to 10 dizmeters of the ube
in sands and 10 o 15 diameters of the twbe in clays.

NOTE 3—Weight of sample. laboratory  handling
commercial

capabiliies. Tmnsponaton problzms. znd

availability of mbes will generally limit mazimum pracsical

tengths to those shown in Table 1.

6.5 When the formation is 100 hard for push-tvpe
insertion. the wbe may be driven of Practice D 3550
Other methods. as direcied by the
engineer or genlogist. may be used. M driving methods
are used. the dara regarding weight and fall of the
hammer and penetration achieved must be shown in the
report, Additonally. that tube must be prominently
labeled a “driven sample.”

may be used.

6.6 Inno case shall 2 length of advance be greater
than the sample-tube length minus an allowance for the
sampler head and 2 minimum of 3 in, for sludge-end
cuttings.

NOTE 4—The wbe may be rotated 10 shear bozom of the
sample after pressing is complete. )

6.7 Withdraw the sarmpler from the formation as
carefully as possible in order to minimize disturbance of
the sample.

7. Preparation for Shipment .

7.1 Upon removal of the mbe, measure the lenoth
of sample in the wbe. Remove the disnirbed marerial
in the upper end of the nbe and measure the lenath
again. Seal the upper end of the wbe. Remove at least
| in. of materizl from the jower end of the whe. Use
this material for soil descripfion in accordance with
Practice d 2488, Measure the overall sample Jength.
Seal the lower end of the tube. Alternatively, after
measurement, the wbe may be sealed without removal
of sail from the ends of the wbe if so directed by the
engineer or geologist.

NOTE 5—Field exmusion and packaging of exuuded
samples ynder the specific direction of a geotechnical engineer
or gealogist is permited,

NOTE 6—Tubes seated over the ends s oppased 10 those
sealed with expanding packers should conmin end padding in
end voids in order 10 prevant drainage of movement of the
sample witkhin the whe.

7.2 Prepace and immediately affix labels or apply
markings as necessary (0 |d:nufv the sample. Assure
that the markings or labels are adequale © survwe
transportation and sorage.

8. Report
8.1 The appropriate mformancm is required as
follaws:
g.1.1 Name and location of the project.
812

project

Boring number and precise location on

o\Z‘ ENGJNEERING
< CONSULTANTS CO.. LTD.
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81,3 Surlace elevauon or reference 10 a damum,

8.1.1 Date and time of boring—start and finish, .

8.1.5 Deapth to top of sample and number of
sample.

8.1.6 Description of sampler size, tvpe of metal,
tvpe of coating.

8.1.7 Muthod of sample inserdon: push or drive.

8.1.8 Method of drilling. size of hole. casing. and
dritling fluid use.

£.1.5 Depth ©© groundwaer level: date and time

measored.,

TABLE1 Suimbie Thin-Walled Steel Sample Tubes®

8.1.10 Anv possible current or tidal effect on wazer
level, '

8.1.11 Soil dascription in accordance with Practice
D 2488.
8.1.12 Length of sampler advance. and

£.1.13 Recovery: length of sample obiined.

9. Precision and Bias

9.1 This praciice does not produce numerical dam;
therefore, a precision and bias swement is not
applicable.

TABLE? Dimensional Tolerances for Thin-Walted Tubes

. Quuside diameeer -

in. 2 3 5

mm - 508 78.2 127
Wall thickness:

Bwe ' i8 16 il

in. 0.048 0.065  0.120

mm ] 1.24 1.65 3.05
Tube length: :

in. 36 36 54

m . 0.91 0.91 1.45

_ Clearance ratin, % 1 1 1

“The three diamciers recommended In Table 1 are indicated for
purposes of standardization, aod are net inended 1w indicac that
sampling 1wbes of wcermediate or larger diameters are nol acceplabls.
Lengths of wbes shown are illusirative, Proper lengths o be
determined as suited to Nield conditions.

Nominal Tube Dizmerers from Table 14 Tolerances. in

Size Oweside
Diameter 3 3 5

Ouside diameter +0.007 +0.00 +0.015

-~0.000 —0.000 —0.000
Inside diameter +0.000 +0.000 0.000

-p.007  —0.010 0015
Wall thickness +(.007 0.010 +0.015
Dvality 0.015 0.0620 0.030
Straighmess 0.030/f  0.0307F OOE0M

*Jaiermediate or larger dizmesers should be praporianal. Toleranees
shownare faliv standard commercial facturing tojcrances far

seamless seeel mechanical mbing. Specify oaly twa of the first three
tolceances: that is. 0.D- and 1.D. or O.D. and wWats, or LD, and Wall.

SarGe ENGINEERING
STSE Eonsinrants co.. LD,
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Length as Spectfied In Method I

b !
: —Gageas - pv et
2! | Specfied ' ] i !
T 1 ; R T
[ 183 T TN
D, . D- T =y - D.. i
U i b a4 A \ J
i S [ 1 1‘ £ . :
i

3-2. 7 g (et
Inside Clearance Ralio = —3 L ydetmn
: e Mounling Holes

NOTE |—Minimuem of 1wo mouping hales an oppesie sides for 2 10 342 in, sampler.
NOTE 3-—Mininuam of jour mountng hols spaced 31 907 for sampler 4 in. and larger.
- WOTE 3-—Tube held with hardened scrcws.
NOTE 4-—Twe-inchouiside-diameteriubes sre specified with an 18-gage wail thickness 1o comply with area ratio accepted for undisaurbed
samples. Users are advised that such wbing is diflicuk to locate and £an be extremaky expensive in small quamtifics. Siueep-gapetubes arc genenally
readily availablc.

Metnc Equivalents

mm

=

&7
17
© 154
50.8
88.9
10L.6 .

B S

I A
=

FIG. 1 Thas-Walled Tube for Sampling

The American Sociery for Testing and Mazerials 1akes no position respecting the validire af any patear rights asserted in
connection with any item mepuioned in this standard. Users of this siandord are expressiy advised that determination of the validiy
of any such patent rights, and the risk of infringement of Tuch rights, are entirely their own responstbiline.

This standard is subject 10 revision ar any lme by the respansible technical commintee and must be reviewed every five
years end if ro revised, either reapproved or withdrawn. Your comments are invited cither for revision of this siendard or jor
addirional siondards and should be addressed 10 ASTM Headquartess. Your comments will receive carefid conxideration ara meening
of the responsible technical comminee. whick vou may anend. If you feel thar your comments have nat received ar fair hearing you
should make your views knowa [0 the ASTM Commintec on Srandords, 1916 Race St.. Philadelphia, PA 19103 Enown 1o the ASTM
Commizee on Seandards, 1916 Race 5t. FPhiladelphia, PA 19103.
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qmb Oesignauon: D 1586 - 84

Standard Method of

PENETRATION TEST AND SPU

~SOILS?

T - BARREL SAMPLING OF

Thi¢ standard is issued under the fixes dasignation D 1586:the number immediaely fallowing the designarion indicates the year of

urizinal adoptian or in the case af revision. the vear of lass revision,
A superserips epsilon (e) iridicaes &n editorial change since the

This inethod has been opproved for use by agencies of iite Dep

and Standards.

1. Scope

1.} This method describes the procedure.
generally kKnown as the Smandard Penecradion Test
(SPT). for driving a split-barrel sampler to obin a
representative soll sample. and a measuce of the
resistance of the soil to peneeration of the sampler.

{7 This standard may involve hazardous
materials, operations, and equipment. This standard
does not purport lo address all of the sofery problems
associgied with iis use. Ir is the responsibiticy of
whoever uses this standard to consulr and establish
appropriate safery and health praciices and determine
the applicability of regulaiory fimitations prior o use.
For u specific precautionary siatement. set 5.4.1.

1.5 The values stated in inch-pound units are @0
be regarded as the standard.

2. Referenced Documents

‘2.1 ASTM Standards:

P 2487 Test Method for Classificarion of Soils
for Enginsering Purposes® .

D 2488 Pracice for Description and Identification
af Soils {Visual-Mzanual Procedure) '

D 42720 Practices for Preserving and Transporting

Soil Samples®

3. Descriptions of Terms Specific to This Standard

3.1 anvil—that portion of the driven-weight as-
sembly which the hammer strikes and through which
the hammer energy passes into the drill fods. )

3.3 cuthead—the rorating drum or windiass in the
rope-cathead lift system argund which the operator
wraps 2 rope w© lift and drop the hammer by
successively tighrening and loosening the rope WINS
around the drum. '

artment of D

A number in parentheses indicates the year of last rezpproval.
last revision or reapproval.

ejense and for listing in the DOD Index of Specificarions

3.3 drill rods—rods used to wansmit downward
force and torque o the drill bit while drilling 2
borehole.

3.4 drive-weight assembly—a device consisting of
the hammer, hammer fall guide, the anvil, and any
hammer drdp system. '

3.5 hammer—hat portion of the drive-weight
assembly consisting of the 140 = 21b (655 = 1ke)
impact weight which is successively lifted and dropped
to provide the energy that accomplishes the sampling
and penetration.

3.6 hammer drop sysem—That portion of the
drive-weight assembly by which e operaior
accomplishes the Jifting and dropping of the hammer 10
produce the blow. .

3.7 hammer fall guide—that part of the drive-
weight assembly used w guide the fall of the hammer.

5.8 AN-valwe—iat blawcount representation of the
The N-value,
reported in blows per fool, equals the sum of the

penetration resismnce of the soil.

number of blows required to drive the sampler over the
depth interval of 6 © 18 in, (150 to 450 mm) (see 1.3).
5.0 AN-the number af blows obuined from each
of the G-in, (130-mm) imervals of sampler penetration
(see 7.3).
3.10 number of rope nerns—ihe tota! coneact angle
hetwesn the rope and the cathead ac the beginning of the

This methed is undet the jurisdiction of ASTM Committee D-18
on Sail and Rock and is the direct respansibility of Subcommince D
18.02 on Sampling and Related Ficld Tesiing for Seil Lavestigations.
Curremt edition appraved Sept., 11. 1984. Published November
i984. Qripinally publishad‘as D 1586 - 58 T. Last previous editon B
1586 - 67 (1974).
*Annual Book of ASTH Standards. vol. 04.08.

i
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aperatar’s rope slackening 1o drop the hammer. divided
hy 360" (Sez Fig. 1)

3.1 sampling rods—-rods that connect the drive-
weight assembly to the sampler. Drill rods”are often
used for this purpose. '

312 SPT-—abbreviation Tor Stndard Penetration
Tast. a term by which engincers commoniy refer to this
tnethod. :

4. Significance and Use

4.1 This method provides 1 sail sample for
identification purposes and for laboratory (£siS
appropriate for soil obtained from a sampler that may
produce large shear stratn diswrbance in the sampi.-..

42 ‘This metod is used cx:ﬁnsively in a great
variety of geotechnical exploration projecs. Many
local correlations and widely puhfishcd correlations

which reiate SPT biowcount, or N-value, and the .

"engineering behavior of zarth-works and foundations
are available.
5. Apparaws
5.1 Drilling Equipment—Any drilling equipment
thar provides at the time of sarnpling a suimbly clean
open hole before insertion of the sampler and ENSUTES
{hat the penerration test is performed on vndisturbed
soil shall be acceptable. “The following pieces of
equipment have proven ta be suitable for advancing 2
_ borehole in some subsurface conditions.
3.1.1 Drag, Chopping. and Fishrail Bits, less than
6.3 in. (162 mm) and greater than 1.2 in (36 mm) in
diameter may be used in conjunciion with open-hole
~ rofary drilling or casing-advancement drilling methods.
To avoid disurbance of the underiving soil. boam
discharee bits ave not permined: anly side discharge
bits are permitied. ’
5.1.2 Roller-Cone Bits, less thar 6.3 in. (162
mm} and greater than 2.2 in. (56 mm) in diametcr may
be used in conjunction with open-hole roary dnilling or
¢casing-sdvancement drilling methods if the driling
fluid discharge is deflected.
5.13  Holiow-Stem Continuous Flight Augers,
with or without 2 center bit assembly. may be used 10
drill the boring. The inside diameter of the hollow-
sem augers shall be less than 6.5 in. (162 rom) and
greater than 2.2 in. (56 mm}).
5.1.4 Solid, Continupus Flight, Bucket and Hand
Augers, less than 6.5 in. {162 mm} and greater than 2.2
in {56 mm) in diametzs may be vsed if the soil on the

side of the haring does niot cave onto the sampler or -
sampling rods during sampling.

5.2 Sampling Rods—Flush-joint steel drill rods

_shall be used to connect the splil-barrel sample to the

drive-weight assembly. The sampling rod shall have a
stiffness {moment of inertia) equal to ar greater than
that of parallel walf A" rod (a sieel rod which has an
outside diameter of 1% in. (41.2 mm) and an inside
diameter of 1% in. (28.5 mm).

NOTE  |—Recent fesearch and compamiive tesing
indicates the tvpe rod used, with sifincss ranging from "A"
size tad to "N* size rod, will usually have 2 negligible effect
on the N-valuesto depths of at least 100 fu (30 m}. ’

5.3 SplirBarrel Sompler—The sampler shall be

.cnnsuucm-d with the dimecnsions indicated in Fig. 2
_-The driving shoe shall be of hardened steel and shall be

replace or repaired when it becomes dented or distoried.
The use of liners To produce 2 coastant inside diameter
of 1% in. (35 mm) is permited, but shall be noied on
the penetration record if used. The use of a sample
remines basket is permined, and should alse be nored on
the penetration record if used.

NOTE 2~—Both theory and available st data suggestdnat
Nvalues may increase berween 10 © 30% when liners arc
used. )

5.4 Drive-Weight Assembly:

5.4.1 Hemner and Anvil—The hammer shall
weigh 140 2 2 1b (63.5 = 1 kgj and shall be a solid
rigid mealiic mass. The hammer ghall sirike the anvil
and make steel on sieel coneact when it is dropped. A
hammer fall guide permiting 2 free full shall be used.

‘Hammers used with the cathead znd rope methed shall

have ao un-impeded overlift capacity of at Jeast 4 in.
{100 mm}. For safery reasons, the use of 2 hammer
assembly with an internal anvii is ancouraged.

NOTE STt is suggested that the harpmer fail guide be
permaneatiy mari:ed to cnable the operator ar inspecior
judge the hammer 010p height. : '

542 Hammer Drop Sysmm--Rop:—cat.head.-trip.
semni-automarc, of automatic hammer drop systems may
be nsed, providing the fifting apparatus will not cause
penetration of the sampler while re-engaging and lifting
the hammer. . ’
5.5 Accessory Equfpmenr-—-ﬁ.cceéso:ics such as
labels, sample containers, dara sheets, and groundwater
level measuring devices shalt be provided in accordance
with the requirements of the project and other ASTM
standards.

@F = ENGINEERING
L Y CONSULTANTS co., LTD.
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6. Drilling Procedure

6.1 The boring shall be advanced incrementally
0 permil inermitient or continuous sampling, Test
intervals and locations are narmally stipulated by the
project engineer or peclogist. Typically. the intervals
seleeted are 5 f (1.5 mm} or lss in-homogencous
swata with test and sampling locatiens at every change
of strata.

62 Any drilline  procedure  that provides a
suitbly clean and suable hole pefore inserton of the
sampler and assures that the penecration lest is
performed on esseatially undiswrbed soil shalt be
acceptable. Each of the following procedures have
proven to be accepiable for some subsurface conditions.
The subsurface conditions anticipated should be
considered when selecting the drilling method @ be
used.

6.2.1 Open-hole rowry drilling method.

6.2 Continuous flight hollow-stem auger
method.
6.2.3
62.4
6.3 Severaldrilling methodsproduce unacceptable
borings. The process of jerdng through an open wbe
sampier and then sampling when the desired depth is
reached shall not be pcm:fm:d.. The continuous flight
solid auger method shall not be used for advancing the
bosing below a water izble or below the upper
confining bed of a confined non-cahesive stramim that
"is under aresian pressure. Casing may not be
advanced below the sampling elevaden prior (0
sampling. Advancing 2 baring with borom discharze
bits is not permissible. It is not permissible to advance
the boring for subsequent insertion of the sampler
solely by mesns of previous sampling with the SPT

Wash boring method.

Continuous flight solid auger method.

sampler. _

6.4 The drilling fluid level within the boring or
hollow-stetn augers shall be maintained at or above the
in sim groundwater level at ali times during drilling,
removal of drill rods. and sampling.

7. Sampling and Testing Procedure

7.1 Afier the boring has been advanced 10 the
desired sampling clevation and excessive curings have
been removed. prepare for the test with the foupwing
sequence of operations.

7.1.1  Auach the spli-barrel sampler to the
sampling rads and lower into the borehole. Do not

aliow the sampier drop ongo the soil to be sampled.
713
anvil (o the top of the sampling rods. This ;nay be

Position the hammer above and awach the

done before the sampling rods and sampler are lowered
into the boreholz.

7.1.3 Rest the dead weight of the szmpler, rods.
anvil, and drive weight on the bouom of the borihg and
apply 2 seating blow. IF gxcessive cumings ar
encountered at the botom of the boring, remove the
sampler and sampling rods from the boring and remove
the curtings.

7.1.4 Mark the drill rods in three successive 6-in.
(0.15-m) increments so that the advance of the sampler
under the impact of the hammer can be easily observed
for each 6-in. (0.15-m) increment.

7.3 Drive the sampler with blaws from the 140-b
(63.5-kg) hammer and ‘count the number of blows
applicd in each G-in. (0.15-m) increment umil one of
the following occurs:

7.2.1
during any one of the three 5-in. (0.15-m) increments
described in 7.1.4. '

7.2.2 A total of 100 blows have been applied.

A toral of 50 blows have been-applied -

7.2.3 There is no observed advance of the sampler
during the appiication of 10 successive blows of the
hamimer.

7.2.4 The sampler is advanced the complere 18 in.
{0.43 m) without the limiting blow counts OCCUITIng 25
described in 7.2.1, 7.2.2, 0r 7.2.3. )

72 Record the number of blows required 10 effect
each 6 in. (0.13 m) af penetrarion or fraction thereof.
"The first 6 in. is considered to be a seating drive. The
sum of the number of blows required for the second and
thitd 6 . of penewation is termed te "standard

penetraton resistance”, or the “Mvaiue®. If the

* sampler is driven less than 18 in. {0.45 m), as permined

in 7.2.1, 7.2.2, or 7.2.3, the number of b]ows pereach ’
complete 6-in. (0.15-m) jncrement and per each partial :
increment shall be recorded on the boring log- For
partal increments, the depth of penetration shall be
reporied o the nearest 1 in. {25 mm), in addition 1o the
number of blows. If the sampler advances below the
bottom of the boring under the static weight of the drill
rods or the weight of the drill rods plus the static
weight of the hammes. this information should be noted
on the boring log.

7.4 The raising and dropping of the 140-1b

@'ZT = ENGINEERING
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(63.3-ky) hammer shall be accomplished using either of
the foallowmng two methods:

741
omatic hammer drop sysiem which lifis the 140-1b
{63.5-ke) hammer and allows it to drop 30+ 1.0 in.
{0.76 m = 25 mm) unimpeded.

By using @ Erip. 2U0MIGC. Of Semi-at-

.42 By using a cathead 10 pull a rope anached
10 the hammer. When the cathead and rope method i
used the system and operation shall conform to the
follpwing: .

7.62.1 The cathead shafl be essentally free of
rust. oil. or grease and have a diameter in the range of
6 10 10 in. (150 w0 250 mm).

7.4.22  The cathead should bz operated at 3
minimum speed of rowtion of 100 RPM. or the

" approximate speed of rotation shall be reporeed on the
‘baoring log.

7423
cathead may be used during the performance of the
penatration test. as shown in Fig. 1.

No more than 2% rope wrns on the

NOTE A—The operatar should generally use either 1%
or 2% rope mms. depending upen whether or not the rope
comes off the tap (1% mims) or th: bonom (2% mrns) of the
cathead, It is genzrally known and accepted that 2% ar more
rope wims considerably impedss the fall of the hammer and
should not be used to parfonm the test, The cathezd ropz
should be maincined in a relagvely dry, clean, and unfrayed
condidon.

7.4.2.4 For each hammer blow. a 30-in. {0.76-m)
lift and drop shall be employed by the operator. The
pperation of pulling and throwing the rope shall be
performed rhythmically without holding the rope at the
top of the stroke.

7.5 Bring the sampler wm the surface and open.
Record the percent recovery or the lenath of sample
secovered, Describe the soil samples recovered as 1©

" composition. calor. stratification. and condition, then

place one or more represenuative portions of the sample
into sealable moistre-proof containers (jars) without
ramming or distorting any apparent strasification. Seal
cach container to prevent evaporation of soil moisture.
Affix labels 10 the comainers bearing job designation,
boring number. sample depth, and the blow count per
§-in. {0.15-m} increment. Protect the samples 2gainst

extreme lemperamre changes. If there is a soil change

within the sampler, make a jar for each sraum and -

note its location in the sampler barrel.

8. Report
8.1 Drilling information shall be recorded in the
field and shall include the following:

8.1.1
g.1.2
213
g8.14
B.1.5

Name znd location of job,
Names of crew.
Type and make of drilling machine.
Weather conditions. | .
Dare and time of st and finish of boring.
8.1.6 Borina number and location (swation and
coardinates, if available and applicable).
8.1.7 Surface elevation, if available.
8.1.8

boring.,

Methed of advancing and cleaning the

8.1.9 Method of keeping boring open,

$.1.10 Depth of water surface and drilling depth at
the time of 2 noted loss of drilling fund, and time and
date when rzading or notation was made,

2.1.11 Location of siram changes,

8.1.12
boring,

Size of casing, depth of cased portion of

8.1.13 Equipmentand method of driving sampler,
8.1.14
diameter of barrel {note use of liners),
8.1.15  Size
sampling rods, and
2.1.16 Remarks.

87 Dam obwmined for each sample shall be
tecorded in the field and shall include the following:

Type sampler and length and inside

Size, type, and section length of the

£2.1 Sample depth and, if utilized. the sample
number. :

g.2.2 Description of seil,

823 Straia changes within sample,

824 Sampler penetration and recovery tength.
and

£2.3 Nomber of blows per 6-in. {0.15-m) or .

partial increment.

9. Precision and Bias

9.1 Variations in N-values of 100% or more have
been abserved when using different srandard penetration
test appacams and drillers for adjacent borings in the.
same soil formation. Carrent opinion, based on field
experience, indicates that when using the -same
apparams and driller, N-vafues in the same soil can be
repraduced with 2 coefficient of variation of about 10%.

92 The use of faulty eguipment, such as an
exemely massive or damaged anvil, 2 nisty cathead,
a low speed cathead, zn old, oily rope, ot massive or

T (T EN NEERING
S TCS gOﬁISULTANTS co.,Lm.
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poarly lubricated  rope sheaves can significantdy

contribute w0 differences in N-values obrained between

aperaror-drill vig sysems.

9.3 The variabiliny in N-values produced by
different drill rizs and operators may be reduced by

fas counterclockwise mtadon

. cnately 13
approximately 17 turns

{b) clockwise roladon

1
1 e
approximarely 2-F mms

FIG. | Deifinitions of the Number of Rope Tums

measuring that pan of the hammer energy delivered into
the drill rods from the szmpler and adjusding N on the
basis of comparauve encrgiss. A methad for energy
measurement and N-value adjustment is currently vnder

development.

Operatorhere .

—_—
Ly

Cathead

 Section A-A

Cperator here
_—

Secicn B-B

and the Anzle for fa] Counterclockwise Rotition and &) Clackwise Romtions of

the Cathzad

STS pusmeesne
STS BaENFs co., 1.
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LOG OF BORING No. | BH-1
PROJECT : TPP LOCATION : Rayong Gas Receiving Terminal
CLIENT :
u l s|© Natural Water Content S g‘; ?l:-’:)” ¢ gu,tg‘g’ '
. k. - H u
sl & 0 C | x Plastic Limit x Qp/2
Eial 3 g - ol Liquis Limit teir )
R Bl DESCRIPTION OF MATERIAL z|s M . 25 B 75
. o Hl + A b
512 i = (% :
R ml C 0 SPT.N (Blowifn)
o 20 40 60 BO 100 20 40 60
3 Clayey fine to medium SAND, greyish i
I fi-brown, foose. {SCI ,;"
p1| S5 |i= ] B
. | 2.00 m. q
oz] SS | == 4
i A} - 3.00m. Lc‘é ﬁn\z
o0a| ss [Cl=dFine sandy CLAY with pisofitic grantle, v P
| | |reddish brown, stiff to very stiff.. /
os| s8 [ f{Lateritic soill {CL] - / 18
| & i a 5.00 m, /
. 05| SS { k= Silty CLAY wace fine sand with
; | | |pisolitic granule, reyish brown, very / 3{2
| los| S5 == stiff to hard. lCL? / pn
| _ i ] | 7.00m. /7 .
i o7| 58 Fac \?55
| | | |Clayey medium ta coarse SAND with / [
i oal ss [k pisolitic granule, fi-grey & reddish f a5
! | ] {brown, dense to very dense. {SC) .;//'J;
P og| s5 iz
10 ¢ ! 10.00 m, Pj-.;LZ,” : Plﬁu .
: 40] 85 _;__.—H 7 ‘ I l ﬁa’s
i | :
i11(°85 |t f}é
...__-——i 1 ' % 258
1421 55 [i= Silty medium to coarse sandy CLAY to /
— Hayey sity medium to coarse SAND, }/;; [(2"
|42 white & yellowish brown, Very stiff
3 Yo hord. {Altered Granitic Soff} {SC-CL) ;}2 k\za
i 14 . . . WV H
=0 N 5
15 / yzk
- | 16.00 m. (42 ,
15| 35 | % \J{u
T . ’
[ 117] 55 i*’*' Clayey fine to coarse SAND trace gravel, jf{zj‘ )ﬂsz
i || |white & greenish li-grey & brown, Very 2 (
118 | S5 |_t=ddense. {Completely Decomposed Granitic /‘2‘;‘“ ‘ 13% :
— 1 {Sol) (SC - /‘ . ,
'49} S8 s
70 | 1 :2; l %‘155
T | ss = . . 20,45 m.PP2 bos
i k } -
— L EJD OF BORING
- (Al N
' Ciayey fine to medium SAND trace coarse I I
T sand, reddish brown, medium dense. {SC) !
: 1
— | |
e , % l !
1 N
— i T
‘ . 24 HAS.
S 7— S ENGINEERING BORING STARTED. T1/1 194 RiG. ACKER Wi 5.20 M. AFTER BORING.
CONSULTANTS COLLTD.| poame rmisHeD. 15711194 | FOREMAR NW | JOB No. 4956
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LOG OF BORING No.

BH-2

PROJECT : TPY LOCATION : Rayong Gas Receiving Terminal
CLIENT
i [
. i Q Su(UQ) # Su'{UC}
2 g . - 8] Natur.a! !J.Vater Content A Su (Ev) & Sur(Ev)
é & %E 01 x Plastic Limit x Qpf2 ’
ELE] S s O s Liguid Limit i)
Tlg| w izio DESCRIPTION DF MATERIAL z . 2.6 & 7.5
o (5] 5] . (%} . . 1 3
a1z it < .
5=l Wide -
o E i 7] O SPT N (Blowit)
o 20 40 §0 - BO 100 20 40 69
i TE] 030 o,
———y ‘f/
Clayey fine to medium SAND, fibrownish - f
o1l ss [ThedlForey. loose. [SC) / o L_tn
azj 55 f ﬂ{a
_] 4.00 m. ngé }S\
o3| S5 T
5 P
| o4 Ss /f;; S{zz
o5} 5% ;‘{( ’KZS ;
os| S8 - ﬁ ‘tfi:;:s
A ”
| 07} SS'|_ clayey fine to coarse SAND, li-grey. )/',',V/ ‘ ' ‘ ?3‘
*imediom to very dense. {SC) / |—
on| 55 [ k= : ¢ ] I cﬂq
- B |
ps| S8 2}%; \ ‘S\M
o] s | ,ﬁ” 1§ be
B oy
11] S8 / a8}
12 ss {/;'3 \ et -
- _ 14.00 m. ’/J” 1 - t
iz| ss Lt ¢ 31
15 - L 8 15.00 m. B4 !F &_\\
1 14| 5S b ' 2{.} 94{
—— )
I -, . 3
55 | = ,-’;/"
bl B [ ] |Sitty fine to medium sandy CLAY to ?” I l ?165
16| ss [k dayey silty fine to medium SAND, ,'7,/7’,7 i pr
| |Trgrey & yellowish brown & green, very o O N
— stiff to hard, {Completely Decomposed ?c :
| 117} 88 Granitic Soil} {CL-SC) # 7# :
1e| 58 [ (}:‘/ : E&sa
1 %
tg] ss L= I : 20.45 m. l 768
— _ L END OF BORING | l
— A L
— N Laterrt|choil_. i| l ; E
——"' Clayey medium to coarse SAND trace i
— gravel, white & li-grey, dense.. { | .
— {Altered Granitic Soil) {sC) i
25 -
— || ||
. . 24 HRS.
S ENGINEEHING BORING STARTED. 1611434 giG. ACKER we ~hEOM AFTER BORING.
,‘5\\ 5 T CONSULTANTS CO..LTD.| popms mnisHED. 1711194 . | FORBMAN MW | JOB No- 43956
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LOG OF BORING No. | BH-3
EROJECT : TPP LOCATION : Rayong Gas Receiving Terminal
-CLIENT :
O Suluc) @ SuUC)
. ;_ ] © o] Natur‘af I:Vaf‘er Content & Su(Fv) 1 SulEY)
. s g can% Qi x Plasric Limit x Opl2 9
3 01 : D il L imi ¢t
e =R u DESCRIPTION OF MATERIAL 2la  Liquid Limit 28
IR : % (% 55 7F
w [T
alEEEE & O SPT N (Blow/fd
1 F .
o 20 40 60 BO 100 20 40 80
. : ) >
7 Clayey fine to medium SAND, greyish o
— 011 s [ fi-brown, loose. {SCi /
=] a
| ) 2.00 m. Eﬁ\
i 02| SS b &3
. | A 3.00 m. ,/‘ \7]38
63} 55 LI=gjry CLAY with pisolitic granuie, 7% ’ E|‘3’f
reddish brown, hard. (CL} /
o4| S8 | &= / }f]aa
5 | 5.00m. A
os| s5 [k Medium to coarse sandy CLAY with 7 Lf{zs
1 pisoliic granue, fi-grey & reddish 7
vs! 55 [l brown, very stif. [CL / d\n
. || . 7.00 m. ?A
o7| S8 %
| 8 - 8.00m. L }ﬂ“
o8 _ o I:(ZS l
| Clayey fine to coarse SAND trace gravel, / .
| o L white & yellowish brown, medium dense. - ﬁaza
10 ! {Altered Granitic Soil} (SC) g
i 10 2o 30
i 11.00 m. -C'é ‘ d{
Y “%‘7 /b)as [
| ,/,‘,J 1
iq2 2B
- Z G
,;;,’ s
I "4
e é‘? | par
BT {Silty fine to medium sandy CLAY to f28
" clayey silty fine to medium SAND, / l E‘
3 | white & yellowish brown, very stiff / X
— 0 A +o hard. {Altered Granitic Scify {CL-SC} _ ?{’r’ tPaL'
.\ 17 /; 5{131
___ 118 ff; c{zs
i 19 : j/ (\291
30 1 ' /
g / a7
: 21,00 M7 ‘
EEREY e ‘9{
i Gt
i _tsilty fine to medium sandy CLAY to vg.i =
N 22} S8 i |clavey &SEIIFV fine tt\obmediunﬁ SdAND, :g? l w
= |green & li-greyis rqwn, hard. i
;23 ; S5 !E%E ﬂ:?ln-.pl(‘:gtecheccmposea Granitic ? | l 7.3\
_i_g_z&{ ss&son (EL-ST ;/‘" ll ‘ sose"
ch %
. H 25,45 m.
: . . K 54 . 24 Hes.
S 7— ENGINEERING BORING STARTED., 111179 RiG. ACKER WL AFTER BORING.
CONSULTANTS COLLTD. | popmc ANISHED, 15/13/94 | FOREMAN NW | JOB No. 4950
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LOG OF BORING No. | BH-3
PROJECT : TPP LOCATION : Rayong Gas Receiving Terminal
CLIENT :
! ]
i . O Su{UC) & Su"{uc)
§ . @ O Narur-ai Pf/a{er Content A Su(Fv + Su'(Fv)
§i 5 b O | x Flastic Limit x Qp/2
ElZ1 2|0 8l LiquidLimit ey
T8 " B DESCRIPTION OF MATERIAL T 7 25 § 78
E {30 =8 - % 19} 3 : y
o
oS g e o t SPT N (Blaw/f)
'_
25 { | 1 20 40 o B8O 100 20 4D 6D
o " 25,45 m. [fen : i so/st-
i EMD OF BORING
(Al . .
Clayey fine to mediutn SAND with 1
1 pisolitic granule, reddish brown,
dense. %,ateritic sail) {SC)
Clayey medium 1o coarse SAND, li-grey &
reddish brown, dense. {SC)
30 |
— I
—
o
35 | ;
— !
1
— |
1
40! .
| |
i i -
_
—
S
a5 ;
i |
| ‘
R i
— b 1 ;
507 by i ‘ :
R | | | |
— ! H 1 l
_— ; . 24 HRS.
: ENGINEERING oG sTARTED. TI/1H98 | AIG.  ACKER w S4M  rer BoA.
N 5 ; SCUNSULTANTS CO.LTD.| pomme ANISHED. 15/11/94 | FOREMAN “NW | JOB No. 4950
%
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STS ENGINEERING CONSULTANTS CO,, LTD.

© HYDROMETER ANALYSIS

Project: TPP {necation: Payong Gas Receiving Terminal
Borehole BH-1 Depth {m} 1.00-1.45 Sample No.: S8-1 Job No.: 4936
Seil Deszription: Clayey Sand N Tested By: SB Date: 28/11/94
% Passtng No. 200: 43.8 % Hydrometer MNo.: 13" Solid Wt.(g): 50 Gs; 2 64
Elapsed R= Rw= Temp Diamater]
Date Time Ticne 1000{r-1) | 1000{rw-1) {C) Gw M - Zr N D H'
{min) gcc) {gs/cm2) {em) {36) {mm} {%}
29/11/94 0.15 2.0 235 27.0 | 0.8985 0.000008 | 9.07 94.6 | 0.0981 5.4
0.30 315 25 270 | 089851 0.000008 | 9.21 930 | o.o839 4.6
8.21 1 a1.0 25 270 | 09983 0.000009 234 91.4 0.0385 40.9
522 2 30.0 25 7.0 b0.89ES 0.000009 8,60 83.2 0.0276 38.5
9.25 2 30.0 2.5 27.0 | 0.9965 0.000008 8.55 B8.2 0.0261 358.5
8,30 5 29.0 25 27.0 | 08965 0.030008 8.B1 B5.0 0.0167 38.1
9.35 10 23.0 25 270 | 09965 0.000008 5.08 81.8 0.0120 36.6
9.45 20 28.0 2.3 270 |, 09965 0.000003 9.08 B81.8 ©.0085 36.6
10.05 40 275 2.5 27.0 | 0.9965 0.000009 | 9.29 go.2 | o.0081 359
10.25 &0 27.5 2.5 27.0 | 09985 0.060003 9.21 80.2 {.00439 35.9
10.585 90 27.0 2.5 270 | 08365 0.000009 9.34 78.6 0.0041 35,2
11.25 120 27.0 2.5 27.0 | 0.8365 0.000008 834 78.6 0.0035 352
11.55 150 27.0 25 27.01 0.9965 0000063 9.34 78.6 0.0031 3352
12.2% 180 27.0 2.5 7.0 | 09965 0.000009 834 78.8 0.0029 35.2
3011194 9.00 1420 26.5 2.5 27.0 | 09965 0.000002 8,47 77.0 0.0010 34.5
SIEVE
Weight of Container 14561 g
Weight of Cantainer+Dry Soil 164 g
Weight of Dry Seil ' 17703 g
Slave Sieve Welght of Welghtol ™ Welgh of Comidicthvr Cumulyave Porcem
Ha Opealng* Sieve Stevs + Mot | Sall d d Fner
{rmi Jis}] fa) = ig) {6}
/B 9,523 0.00 0.00 0.0 0.0
4 4.760 . 0.00 0.00 c.0 .0
10 2.000 525 534.2 5.20 9.20 52 94.8
T40 . 0.420 | 342.4 383.4 53.00 52.20 35.1 64.9
200 0074 | 284pn| 3196 | 3560 97.80 552 44.8
D.00 0,00 0.0 0.0
0.00 0.0C 0.0 0.0
oy EnT NS EAHO ":;'“:‘ ‘::,“;E GRAVEL ASTM
100 =
o /
- /
1
a0 L A
70 /
0] W
=
0 P
)
= ™ l ,arL'
s 40 T AT ——
30 !
20
10+
o] 3 T i‘ * !
0.001 0.01 0.1 1 10 100
DIAMETER {mm}
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STS ENGINEERING CONSULTANTS CO,, LTD.

HYDROMETER ANALYSIS

Project: TPP Lacafion: _HRavong Gas Receiving Terminal

Borehele BH-2 Depth {m) 2.00-2.45 " Sample No.: §8-1 Job No.: 4955
Soil Descriplion: Clayey Fine to Medium Sand Tested By; SB Date: 28/11/94
% Passing Ne. 200: a2l % Hydrometer No.: 14 Solid Wi.{g): 50 Gs:; 2.64
Elapsed R= Aw= Temp . { Diameler|
Date Time Time 1000{r-1) | 1000{w-1) {c) Gw M Zr N D N'
(min) {glce) | {gsicm?2) fern) @) { “{mm) %)
28/11/94 0,13 320 2.8 27.0 0.9985 0.000009 5.07 94,6 D.0981 304
0.30 31.0 2.5 27.0| 0.8%5 0.,000009 9.4 a1.4 0.0704 29.4
8.01 -1 305 2.5 270 | 0.9965 0.000008 |  9.47 £9.8 0.0388 28.8
8.02 -2 28.5 2.5 270 09965 00000091 873 856 | 0.0278 27.8
B.05 2 29.5 25 27.0 | 0.9955 0,000008 8.73 86.6 0.0264 27.8
8.10 5 29.0 2.5 27.0 § 0.9965 0000003 8.86. B5.0 0.0168 27.3
B.15 10 28.0 25 27.0 ] 09965 | 0000009 9.13 818 0.0120 253
8§25 20 28.0 25 2707 0.9965 0000009 | 813 518 0.0085 253
8.45 40 27.5 25 27,01 09965 0.000002 8.26 B0.2 0.0061 25.8
9.05 ‘B0 27.0 2.5 27.0 | 0.8385 0.000085 2.3% 78.8 0.0050 252
235 90| " 265 23 27.0| 0.9365 0.000008 3.52 77.0 0,0041 24.7
10.05 120 | ° 28.0 25 - 27.0| 05355 0.000003 9.65 75.4 0.0036 242
10.35 150 25.3 2.5 27.0 | 099585 0.000009 8.78 738 0.0032 23.7
1105 180 25.5 2.5 Z7.0 0.9965 0.000008 5.78 73.8 0.0029 25.7
2911754 2.00 1500 24.5 2.5 27.0 | 0.0965 0.000008 10.05 70.6 0.0010 22.7
SIEVE
Weight of Container 1589 g
Weight of Contairier+-Dry Scil 22789 g
Weight of Dry Sail - 21210 g
Shove Sleve Welgh of Welght ot Welght of Lumulrtive Curatative Potocat
Ko Dpenlng Sletm Sleve + Mel | Sotl Hetxinad] Retalned Retained Elner
{mm) ig) g 15)] (g} (%6}
3/8 9,525 D.20 0.00 0.0 0.0
4 4.760 0.00 0.00 0.0 0h
10 2.000 525 525.6 0.60 0.60 0.3 89.7
40 T D.420 342.4 431.4 89,00 B89.60 42.2 578
200 0.074 284.0 338.4 54.40 144.00 §7.9 321
) 0.00 0.00 0.0 0.0
0.00 0.00 0.0 0.0
sy . sy FINE SAND “:’;‘;" '=;_“'*'::9 GRAVEL ASTH
100
2] 7
{I
a0 I’
70 - ’ T
2 & - - Z
EC?; 50 :
£ ¥
= A0 - ] i
Bk
[y ==
#_..—-—eé‘"’-sﬁﬂ -
20
10 I
0 T
0.001 0.01 G 1 10 100

|
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STS ENGINEERING CONSULTANTS CO., LTD.

-

.- HYDROMETER ANALYSIS :

Projectk: TP Location:  Ravono Gas Receiving Terminal
Barehole a4 -2 Depth (m) 9,00 - 9.45 Sample No.; S5-8 Jab No.: 4956
Seil Description: Clayey Fine 1o Medium Send Tested By: SB Date: 28/11/94
% Passing No. 200: 20.7 % Hydrometer No.: 15 Solid Wt.{g): 50 Gs: 264
Elapsed R= Rw= Temp Diameter
Date Time Time 1006(r-1) | 1000{rw-1] {C) Gw M Zr H D N
. {min} {g/ec) | (gsicm2) {cm) (%) {mm} ().
28/11/34 015 32.0 25 27.0] 08965 ©.000009 9.07 94.6 0.C9B1 28.1
0.20 31.8 25 '27.0 | 0.8985 0.000009 8.21 93.0 0.0698 27,6
B.11 1 31.0 25 27.0 | 0.9965 0.0000Q03 8.34 91.4 0.0385 27.1
8.12 2 305 2.5 27.0 | 0.8963 0.0000039 8,47 89,8 0.,0274 26.7
B.15 2 30.0 2.5 27.0 | 08565 0.000009 8.61 88.2 0.0262 28.2
8.20 5 285 235 27.0 1 08965 0000009 $.00 83.4 |' 00169 24.7
8.25 .10 A5 25 27.0 | 09965 ,0.000009 .27 80.2 0.0i21 23.8
8.35 20 7.5 2.5 27.0 | 09885 0.000009 827 802 .0088 238
B,55 40 26.5 25 2701 058955 0.000009 8.53 7.0 0.0052 22.8
Q.15 &0 26.5 2.5 22.0 | 09863 0.000002 9.83 77.0 0.0050 228
98,45 a0 26.5 2.5 27.0 | 0.9965 0.000009 8.53 770 0.0041 2.8
10.15 120 280 2.5 27.0 1 08965 . 10,000003 9.66 75.4 00035 224
10.45 150 26.0 2.5 27.0 | 0.9965 0.003009 8.66 754 0.0032 22.4
1118 180 258.0 25 27.0 | 0.89585 0.000008 8.66 75.4 0.0029 22.4
29f11/94 5.01 1451 I 24.5 2.5 27.0 | 0.8365 0.00000% 10.06 10.6 0.0510 20.8
SIEVE
Weight of Container 1486 g
Weight of Container +Dry Soil 22824 g
Waeight of Dry Soil 221.38 g
Sieve Sleve welght of Welgnt of Weight of Cumulative Cumulxtbre Pecoent, |
Hao, Opening Sieve Skve + Mt | Soll Retalned Remined Rewined Flnes
{mm} (o) N = @ {26) )
3/8 8.325 0.00 D.00 0.0 0.0
4 4.760 0.00 Q.00 0.0 0.0
10 2.000 525 8527.7 270 2.70 1.2 86.8
40 0.420 342.4 452.8 110,40 113.10 514 48.9
200 0.074 284.0 326.6 42.60 155.70 703 20,7
) 6,00 0.0t 0.0 0.0
0.00 0.00 0.0 a.0
cray saT FINE SaHD “'::";“ coanst cravaL ASTH
100 i /..-—
a0 /
a0 o
/
70 ) 3
g e
7 .
g 50— - J
o 40 =
® J/
3t — =
. | b= L
20 :
10 ¥
! | LI
) 8501 Y RS T 10 100
DIAMETER {mm}
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STS ENGINEERING CONSULTANTS-CO.; LTD.

~HYDRONETER ANALYSIS

Project; TPP Locatien:  Rayong Gas Receiving Termnitial

Boerehcle BH-2 Depth (m} 14.90 - 14.45 Sample No.: S5 -13 Job No.: 4936
Sail Description: Clayey Sand Tested By: SB Date: 28/11/94
of, Passing No. 200: 436 % Hydrometer Ne.: 9 Solid Wi(g): 50 Gs: 2.63
Elapsed R= Rw= Temp Diameter]
Date Time Time 1000(r4] | 10a0{ae-1) {c) Gw M Zr N s p N
{rmin} {gfec) (gsicm2) {cm) {%} fmm) | - {5} -
28/11/34 - DS 31.5 25 27.0 0.8365 0.000008 8.21 933 0.0991 40.7
.30 31.5 -25 27.0| 08865 0.000008 8.21 833 1.6701 40,7
8.21 1 30.5 2.5 27.0{ 0.9965 b,000009 947 80.0 0.0389 39.3
8.22 2 28,5 2.5 27.0| 0.09ss 0.000n0as 8.73 85.8 0.0273 37.9
8.25 . 2 26,5 25 27,0 D.9965 0.000009 8.64 . B6.8 0.0263 37.9
8.30 ) 27.5 2.5 27,0t 0,99685 0.000008 917 B0.4 0.0171 351
B.35 10 265) ¢ 25 27.0{ 0.9965 - 0,000008 9.43 772 0.0123 337
8.45 20 25.5 25 27.0] 0.996% 0.000009 9.69 74.0 0,0088 32.3
9.05 40 24.8 2.5 27.0| 09965 0.000008 9.96 70.7 0.0063 308
925 5] 24.0 . 25 27.0| 099865 0.000009 10.08 B8.1 00052 30.2
9,55 90 23.0 2.5 27.0| DOAES 0,0000039 10.35 £5.9 £.0043 28,8
10.25 120 225 25 27.0 1 099585 0.000008 10.48 64.3 0.0037 28.1
10.55 150 21.5 2.5 27.0| 08985 0.000009 10.75 61.1 0.0034 .26.6
11.25 180 2135 2.5 27.0! 0.9985 0.000008 10.78 1.1 0.0031 26.6
- j2af11e4 8.02 - 1482 15.5 25 27.0{ 0.83865 0.000002 12.32 41.8 0,0012 18.2
SIEVE ‘
Weight of Container 1740 g
Weinht of Container<Dry Soil 20557 g
Weight of Ory Sl 186,17 g
Sleve Sleve Weight of Waight of Welghl of Curtslytine Cumelsibre Perowat
Ha Qpcilng Shove Sieve + Mot | Safl Rctalood Retalned Reiairod Flacr
{tmm} (=12 I = (o) () (%)
38 8.525 ) 0.00 0.20 0.0 0.0
] 4.760 580.7 584.8 410 4.10 22 g7.8
1G 2.000 525 555.2 30.20 34.30 18.2 a8
40 D.420 3424 | 3763 33.80 68.20 362 63.8
200 0.074 284.0 3219 37.90 106.10 554 43.6
0,00 . 0.00 0.0 0.0
0.00 0.00 0.0 0.0
1 oy 0T | Fwe exnn "‘3"_‘;“ C:::E cave. AsTH
100 - ] - > . J
80
v
B8O / =
’ﬂ
.70 P
o] o
z &0 W
0 e
0. 40 L4 -
O ——
[ 1] 2 | =
a0 g AT
L~
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10 ;
O T T ‘n T T ¥
0.001 c.0 0.1 ’ 0 - 100
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STS ENGINEERING CONSULTANTS CO,, LTD.

.- HYDROMETER ANALYSIS )

Project: TPP Location: Rayong Gas Recehving Terminal
Borehole BH-2 Depth (m) - 17.00 -17.45 Sample No.: $5-16  Job Na AQ5A
Soil Description: Clayey Sand Tested By: SB Date: 28/11/94
of, Paasing No. 200: 33.0 % Hydrometer No.: 3 Solid Wi.(g)h: 50 Gs: 2,65
] Elapsed R= Rw= Temp ’ Diatnatar]
Date Time Time 1oo0(-1) | 1000w | (C) Bw M 2 N D N
(tmin) - {glecy | {gsicm2) (cm) (%) {-{mm} | (%)
28/11/94 RE 320 25 27,01 05955 0.000003 9.07 94.4 0.0978 31.2
0.20 3.5 2.5 270 | 09865 0.000008 9.21 &28 0.0657 3086
8.31 1 305 25 27.0] 08985 0.000009 9.47 89.6 0,0387 29.6
B.32 2 2851’ 2.5 a70| 0.8%55| - 0800008 5.99 §3.2 0.0281 275
8,35 2 285 25 27.0 | 09965 0,000009 8.88 832 0,0265 215
B.40 5 24.5 25 27.0| 093965 0.000008 .94 T0.4 00177 232
8.45 10 22.5 2.5 270| o.ge8s85 £.000008 10.46 64.0 0.0128 214
B.55 « 20 20.5 2.5 27.0 | 09965 0.000009 10.88 57.6 0.0093 18,0
5,15 " 40 185 25 27.0 | 09965 0.000003 11.51 512 0.0067 168
8.35 60 16.5 2.5 o7.0| 0.9965 0.000008 - 12.04 44.8 0.0056 14.8
10.05 | . 0 15.5 25 270 0.9985 0.000008-] - 12.30 4i.6 | 0.0046 13.7
10,35 120 14.5 2.5 27,0 | 08985 0.000008 12.57 30.4 0.0041 127
11,05 150 1356 25 27.0 09065 0,000008 12.83 35.2 0.0037 11.6
11.35 180 13.0 25 27.0 0.9955 0.000008 12.96 336 0.0034 114
2911194 903| .. 1473 1.0 25 27.0) 09965 0.000003 14.54 14.4 00012 4.8
SIEVE
Weight of Conlainer 2127 g
Weight of Contziner+Dry Sail 22335 g
Waeight of Dry Seil 202.08 g
Sleve Sieve Welght of Welgh ot © Welght ol Cumulrthre Cumslnive Petcxm
He. Dpening Slere Steve + Moy | woll et ot F Aner
{rmm) = _ (g (4)] g [¢)]
38 5,325 0.00 0.00 0.0 n.0
4 &, 760 580.7 5907 10.00 10.00 4.9 851
10 2.000 525 564.8 39.80 49.80 24.6 754
50 0,420 342.4 39680 53.50 103.40 51.2 AB.B
200 0.074 284.0 3186.0 32.00 135.40 &7.0 33.0
.00 0.60 0.0 0,0
0.00 0.00 oco] 0o
ey sir FINE SAWD HEDIUK cosmse | CRAVEL ASTM
100 == e w
| ' A
80 /’
80 / !/
70
- /
prd 60 - 1/
o B
) 50— =
& B
2 40 -‘/
| s
30 —
: 5
20 s ¥
R _;gz"‘
10 E_// ‘
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STS ENGINEERING CONSULTANTS CO,, LTD.

- HYDROMETER ANALYSIS B

L

Project TPP Location: _Rayong Gas Receiving Terminal
Borehole BH-3 Depth {m} 1.00-145 Sample No.: 8S-1 Job No.: 4956
Soil Description: Ciavey Sand Tested By: 58 Date: 20/11/94
% Passing No. 200: 34.8 % Hydrometer No.: 12 Salid Wt.[g): 50 Gs: 2.84
Elapsed A= Rw= Temp Diameter]
Date Time Time 1000{r-1) | 1000(pw-1} {C) Gw M 7t N D - N’
{min) {g/cs) (gsfemn2) | (om) (%) {mm} - (%)
28/11/94 AL 51.5 25 27.0 0.9265 0.000003 821 | 8§30 0.0988 32.4
0.30 at.5 25 Z1.0| 05865 0.00000% .21 93.0 0.0699 324
8.0 i 3.0 2.5 21.0 0.9965 0.000008 9.34 - 914 0.0385 318
B.02 2 30.3 23 27.0| 0.8955 0.000008 9.47 89.8 0.0274 313
8,05 2 30.5 25 27.0 | 083965 0,000009 B8.24 B3.8 0,0256 31.3
8.10 ] 30.0 2.5 27.0| 09965 0.000008 8.37 B8.2 0.0163 07
B.1S 10 23.0 2.5 270 ) D.9965 0.000008 8,63 85.0 0.0117 28.6
8.25 20 28.0 2.5 27.0] 0.9955 o.c00000 | 8.80 Bi.8 0.00B4 285
B.45 40 275 2.5 27.01 D.9365 0.000009 9,03 80.2 0,0060 279
8.05 60 275 . 25 27.0 1 0.9365 0.000002 8.03 B80.2 0,8049 27.9
8.35 80 26.5 2.5 p7.0 | 0.8985 0.000008 9.29 77.0 0.0041 26.8
10.05 120 26.5 25 27.0 1 0.9985 0.000009 9,289 7.0 0,0035 - 268
10.35 150 26.0 25 701 0.9965 0.000008 8.42 75.4 0.0032 25.2
11.05 180 26.0 2.5 27.0 0.8965 0.000049 9.42 754 G.0029 262
130411494 9.00 1500 26.0 25 27.01 05965 0.000008 |  9.85 69,0 0.0010 24.0
SIEVE
Weight of Container 1547 g
Weight af Cantainer+Dry Sl 169.82 4
Weight of Dry Sall ) 154.45 g©
Sleve S Welpht af Walgh ol Welgh of Comulathe Cushabribre Pooent
Ha, Openlag Sleve Sleve + Mt | Sall Retaloed Actainad Rewlnad Finet
mm { (@ _lg) g [(=)] (%)
318 9,525 , 0.00 0,00 . 0.0 0.0
4 4.760 0.00 0,00 0.0 0.0
i0 2.000 525 537.7 12.70 1270 g2 1.8
40 0.420 342.4 408.5 6710 79.80 51.7 AB.3
200 0.074 284.0 304.9 20.80 100.70 65.2 34.8
0.G0 0.00 0.0 D.D
0.00 0.00 . 0.0 0.0
TRy sr . FME SAND MEDWH COARSE GRAVEL ASTM,
SAND SRED
" %
80 /‘
BO 7
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MOISTURE DENSITY RELATIONS OF SOILS

Project : TPP STS Job No.: 4936
Location : Rayong Gas Receiving Terminal Source TP-1 (BH-2)
Date T 2B/11/94 Owner
Client ' Tested by  : CS
1.9
- : ! :
. S ! ! ! ! :
1.85 ) 1 l i ; T 1 -
. [ ] 1 1 \ 1 L]
i i [ i
E 18 1 N A RN 1
P e s e S S
e N NP S S I A
= £ N : ‘
RN I - : e
2 — 1 : -
: : '. ! !
& R S S i I
- ¢ i " : i Y
1.5 ST MR
1 1 1 1] I L) {
"1.45 i t ) i : i i
15 17 19 21

Lh
-1
o
j—t
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oy
(V8

WATER CONTENT-PERCENT OF DRY WEIGHT

" Test Procedure Used : ASTM -1557

'fesr. Result :

Maximum Dry Density 1.83 ‘Youm

" Optimum Warer Content 14.9 %

Remark : Certfied The Sample Received Only

Soil Type
Liquid Limit

Plastic Limit

Plasticity Index

Specific Gravity

STS ENGINEERING CONSULTANTS CO., LTD.

Clayey Sand
41.5

16.3

25.2

2.63

%

%

%
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STS ENGINEERING GONSULTANTS CO., LTD.

SQIL RESISTIVITY TEST

Measurement of soil resistivity Station Test No. : 1
Four-electrode method ' ( wenner method ) ® BH-1L N 2400.162 . E 2040.163 | Job no. : 4856
Praject : TPP
Location : Ravong Gas Receiving Temminal
’ N
Pump bouse > BH-2
s 7 &
&
PTT
Measuring p. -~ 2naR Measnring
Section : instrument :
a lma R P Place of measnrement/remarks
in.m inm jn Ohms in Chm m
0.3 3.14 282 x 0.1 88.54
1 6.28 11320.1 70.96
2 12.56 057 x 0.1 71.59
3 18.84 045 x 0.1 84.78
4 25.13 039 x 0.1 98.00
3 31.41 031 x 0.1 97.37
6 37.69 032x0.1 120.60
7 43.98 016x 0.1 70.36
8 50.26 006x0.1 - 30.15
° 56.54 033 x 0.01 18.65
10 62.55 005 % 0.01 3.14
20
Soil Tvpe Depth 0.00-0.30 Lateride soil ( Filt )
Depth 0.30 -10.00 Clayey sand
Weadaér l Temperamure ; Time :
Supervisor Sien : Date : . 22/11/94
Customer/ Consultant : Sien : Date :
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STS ENGINEERING ‘CONSULTANTS COQO, LTD.

SOIL RESISTIVITY TEST

Test No. : 2

Measurement of soil resistvity Starion
Four-clectrode method { wenner method ) |@BH-5':N 1486842.592.E 723431.386 | Job mo. : 4956
Project : 'I'PP-
Locaton : Bang-Pakong- Compressor Station
+ &
BHA BH-5

Measuring p =2mnaR Measuring
Seciion : {mstrument :

a 2=ma R P Place of measurement/remarks

inm inm in Ohms i_n Ohm m

0.5 3.14 269x0.01 8.45

1 6.28 127x0.01 7.98

1.5 0.42 060x{.01 5.65

2 12.57 036x0.01 4.52

3 18.85 0i6x0.01 | 3.02

4 25.13 008x0.01. 1 2.01

5 31.42 Very low

6 31.70 .Very low

7 43.98 Very low
Soil Tvpe Soft clay
Weather Temperature : Time :
Supervisor Sign : - Date ! 07/12/94
Customer/ Consuliant : Sizn . Date




ft]
[X=]

7L/

40

STS ENGINEERING CONSULTANTS CO., LTD.

SOIL RESISTIVITY TEST @
Measurement of soil resisuvity ) Starion Test No. : 1
Four-electrode method ( wenner method ) @ BH-7: N 1415351 ,E 73%.241 Iob mo. - 5170

Project : TPP

Location : Wang Noi, Ayurthaya Province

LATERITE -~ ROAD
hwwg] | TRENCH *_’
‘ 1im doim
i 3?:6—‘- BH vmmy
FIELD o —d-?___:'_:__' 65 m FIELD .
12m 3mr
PROTECT AREA
prane i

Measuring p=2nak Mcaéuring
Section : instrument :

a 2ma R P Place of measurement/remarks

inm inm in Ohms in Ohm m
1 6.28 148 x 0.01 9.30
2 12.57 054 x 0.01 6.79
"3 18.85 029 x 0.01 5.47

4 25.13 019x 0.01 4.78

5 31.42 002x 0.1 6.28

6 37.70 002 x 0.1 7.54 '

;- | 4598 - | 00101 s40 | -

g 50.27 : 0015 0.1 5.03

9 _ 56.35 008 x 1 508.94

10 | 6.8 o0gx1 | 565.49

20 12566 | 004x1 502,65
Soil Type
Weather : Temperatore : _ Time :
Supervisor L Sign : Date _: {08/04795
Customer/ Consuleant : Sign : Date :
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THE PARALLEL PIFELINE PROJECT [TPF}

—
-

JOE NO. 5178
SUANMARY OF CHEMICAL TEST RESULTS
-
BOREHOLE NO.| S4apLE NO. | DEPTH(Ar) | pH | o |SULPHATE (SOIL: WATER, 1)
ST ' (ppm) ] g/ lister
£ N :
N
BH-6 §5-1 1.00-1.45 | 7.2 | 88.4 0.0089 0.0524
P
! Uy
;; .
STS Gaswerars coaro. -



Table " calculation of Footing Bearing Pressure

;
S

ea

(o=

BH-1
epth -of Df: .0 ft 3.3 £t (1 m) 6.6 £t (2 m)
Footing (ft}) ‘ .
Depth |N val| B B |N for{ Ed ga |N for] Kd ga |N for| K& ga
D ga ga ga
ey | (o feetom | o) | () ) st (-3 L (=) | s | (=) | (=) | ¥sE
4.3 9 3.3]1.0]18.5| 1.0 3.4 |31.93] 1.3 7.9 | 42.3]|1.33} 10.7
7.5 12 |4.9]1.5}23.4] 1.0 3.9 |35.6] 1.2 | 5.9 {42.5 1.334 1.3
10-8 26 6.612.0]27.5 1.0 4.2 1 36.54 1.2 5.7 | 40.41] 1.3 6.9
14.1 16 |8.212.5]28.3 1.0 4.3 }35.2} 1.1 5.3 | 37.9| 1.3 6.2
17-4 22 |9.8]3.0]29.5 1.0 4.2 | 33.4{ 1.1 15.0 135.0] 1.2 5.6
| 20.7 35 |13.1}4.0]27.4} 1.0 3.7 | 29.6] 1.1 ! 4.4 §31.4 1.2 | 4.9
24.0 56 116.4]15.0 26.14{ 1.0 3.4 [28.8] 1.1 2.2 131.10 1.1 4.7
27.2 4 55 .
30.5 40
33.8 35
37.1 25
40.4 20
43.6 26
46.9 34
50.2 34
53.5 50°
56.8 62
60.0 |..50
63.3 | 65
Léﬁ.ﬁ 66
Yote: D ': Depth of SPT test
H = SPT ¥ value
B = width of footing
N for ga: Average of ¥ value in a zone of 0.5 B

above to 2 B below the footing base,
used for ga calculation

allowable bearing pressure R footing -
coefficient of footling depth,

®¥d =1 - 1.33

ga
K4

TR



PV

Table calculation of Footing Bearing Pressure

BR-2. :
epth of pf: 0 ft _ 3.3 £t (1 m) 6.6 £t {2 m)
Footing (f%) :
Depth |N val| 3B B [N for| Ed ga (N for| Kd ga |¥ for| Ed ga
N . D . ga qa ‘ qa
A 00 IV P R I N B B i Bl T est
K:." . .
4.3 o |3.3]1.040.0]131.04 0.0 58 | 1.3 ) 0.7 | 6-0]1.331 1
. 7.5 7 2.9 1.5 1.9 [ 1.0 | 0-3 ) 4.0~ 1.2 | 2.2 | 8.0 [1.33} 1
i0.8 ] 6.6 | 2.0] 3.0 { 1.0 | ©.5 5.0 | 1.2 | 2.2 |10.4{ 1.3 ] 2
i4.1 ] 15 | 8.212.5] 4.8 3.0 0.7 | 8.3 1.1 | 2.2 |12.3 1.3 ] 2
17.4 | 22 | 9.8{3.01} 6.3 7.0 | .0 {10.3] 1.1 1 2.3 16,7 1.2 | 2
20.7 | 25 |13.11 4.0 7.7 1.0 1.0 [14.111.1 | 3.0 16.81 1.2 | 2
24.0 | 23 |i6.4]| 5.0 8.8 1.0 1.2 {17.0] 1.3 { 3.3 21.0} 1.1 ¢ 3.
27-2 | 3t |
30.5 | 27
33.8 | 44
37.1 ] 50
40.4 | 88
43.6 29 |
46.9 31
50.2 | 42
53.5 65
- 56.8 | 58
\,,) | 60.0 | 72
e 63.3 ] €8
: 66.6 | 76
Note: Depth of SPT test

SPT N value

z Width of footing
for ga: Average of N value in a zone -of 0.3 B
' above to 2 B below the footing base,
used for ga calculation
allowable bearing pxessure on footing
coefficient of footing depth,

RKd =1 - 1.33

w

- Rd

The



Tahle

caleulation of Footing Bearing Pressure

"above to.2 B below the footing bhase,
‘ ased for ga calculation '
: Allowable bearing pressure on footing
H coefficient of footing depth,
‘gd =1 -~ 1.33

BH-3 -
Depth of Df: D ft 3.3 f£ (1 m) | 6.6 fr (2 m)
rooting {ft) . ‘
Depth [N vall B B (W for| K4 ga |N for| k4 -] ga |N for| ¥d qa
R D ga : ga ‘qa
\&.( ey | () | el om [ )} [estr) () 1) tsf | (=) | (-} | ®sE
4.3 5.0 | 3.3]1.0) 4.8 1.0 0.9 {17.6 4} 1.3 4.4 | 30.0{2.33) 7.4
7.5 |38.0[4.9]1.5 13.3 1.0 2.2 | 20.8B 1.2 3.8 129.5]1.33) 5.3
10.8 | 34.016.612.0 16.8] 1.0 2.6 |22.41 3.2 3.8 |27.61 1.3 5.0
14.1 | 34.0) 8.2 1 2.5 ig.9( 1.0 | 2.8 | 22.1 1.1 3.6 |26.2] 1.3 4.5
317.4 | 26.0}1 9.8 ( 3.0 19.21 1.0 2.7 | 2.6 ] 1.1 3.4 26.0] 1.2 4.4
20.7 | 24.0]13.1 4.0 | 16.8] 1.0 2.3 {21.7] 1.1 3.5 |25.21 1.2 4.0
24.0 | 306.0]16.4} 5-0 15.8 1.0 2.1 (22,1 ] 1.1 3.6 | 25.¢4] 1.1 3.5
27.2 1 25.04
30.5 | 29.0 B
33.8 {30.0
37.1 | 35.0
40.4 | 2B.0
43.6 | 29.0
46.9 | 31.0
50.2 | 28B.0
53.5 | 32.0
. 56.8 | 31.0
i 50.0 | 26.0
s 6§3.3 129.0
6.6 | 37.0
“Note: D o Depth of SPT test
N = SPT N value '
B oz Width -of footing , :
N for ga: Average of N value in a zone of 0.5'B
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caleulation Bearing Capacity on Vertical Compression Load
No.l

) . Soil Parameters 1 2 3 4 5
Borehole v+ . pst 107 113 113 113 125
BH-1 § , deg ’ 33 25 42 40.5 40.8

pile Cross-Section {3n} 3 7.87 x 7.87 (0.2 m x 0.2 m)

4 L z IN v | N piog & [RS) ¥ p'oil| 1i | £s Qs Qb | Wp Qu Qa
val |eorr] Ob ;
eyt tEe [ (Ee i (=) | (=) (=) | (o) {?cf)(tSfl(ft)(tsil{tOH]{tOH)(ton)(ton)‘(ton)
Taver 1 (loose to medium dense clayey sand)
0.66/ - |4.31912.3420.7 23 [o.5| 107 ] 0.2 16.6]0.02) 0.4
0.65] - |7.5}12(1.82{21.8 33.5/0.4| 107 10.36[3.3[0.041 0.3
Subtotal 0.7
Layer 2 {lateritic sandy/silty clav)
g.66] - |ip.B}26}1.58 41.1 ' 49 |o.a4! 11310.52]3.3;0.65 5.6
0.686{ =~ 14.1] 16 11.43]22.9 34 |0.4f113)0.64]3.3 0.58] 5.0
p.6a] — [17.4]/22)1.31 28.8 35.5/0.4]/ 113]0.713.3 0.53| 5.4
0.68] - }20.713571.23 13.1 39.5/p.4]113]10.7913.3 0.71] 6.1
Subtotal 22.1
Lavex 3 faltered granitic medium to very dense clayey sand
0.66/25.3) 24 | 5611.15 s0.0]47.7] 41 [0.3 113:0.86|2.3 0.26| 2.2 | 27 0.7 51 28
n.66|28.5127.2{55] 1.1 sn.ol33.3] 41 |0.3} 113 0.93|3.3|0.281 2.4 A5 0.8 71 35
0,66 31.8t30.5 40t1.05t42.0[42.3] 41 0.3/ 2113}1.01(3.31 8.3 2.6 6B 0.9 97 48
' 1

Subtota
Layer 4 ({altered grapitic silzy/sandy clay to clavey/silty sand)

0.55‘35.1 33.8| 35 1 |35.0|33.8} 37 .41 113]11.0813.3 0.32} 2.8 54 1.0 B& 12
0.656)38.4{37.11 25{0.53 23.8[25.7|34.5/0.4 11311.16]3.3|0.34 3.0 a1 1.1 76 37
0.66[41.7{20.4] 20 0.92{18.4|21.8]32.5 p.5] 133[1.23]3.37 0.36] 3.1 35 1.2 73 36
0.66(44.9{43.6] 26 10.83 23.1123.7| 34 [0.4 7131} 1.3 [ 3.310.39 3.3 38 1.3 79 39
0.66l48.2|46.9| 32410.87 29.6{27.2] 36 |0.4 313)1.38|3.3}0.41 3.6 44 1.4 B8 43
0.66/51.5|50.2] 34 0.85{28.9]33.3 45.5{p.4[ 113 1.45 a.310.43] 3.7 54 1.5 | 101 50
Subtotal 15.5 '

. Layer 5 {completelv decomposed gramitic silty/sandy clay to clavey/silty sanc
0.66i54.8]53.7| 500.83 41.5:1460.1] 32 j0.4 125 11.53)3.3}{0.96] 4.0 4 1.6% 116 57
0.66]58.1|56.8t 62 |0-81 s0.0147.2) 41 10.3 125 121.6313.3|0-49 4.2 16 1.7 ] 132 &5
6.66[61.4] 60 {50 o.79[s0.0l50.0] 41 0.3} 125}1.72}3.3 0.51| 4.4 80 1.8 ) 141 6_9'
0.66{64.6/63.3]65(0.77 50.0}50.0} 41 0.3} 125}11.8173.3 0.54| 4.7 1 ‘80 1.9 145 72
0.66/67-9i56.6| 66 0.74l50.0/50.0] 41 p.3'125] 1.9 13.3 0.57| 4.9 80 2.0 150 T4

_ Wote:  d = Size of -pile cross-section
N = SPT N value -
CE = correction coefficient to N value for overburden Pressurs
_ N corr: Corrected N wvalue .
N for average of N value in 2 zone of 8 ¢ above to 3d below
ob :  the pile point, used for Ob calculation
Qb : pase resistance of pile
onf = Negative skin friction
Os = Skin resistance of pile
Ou = ultimate bearing capacity of pile

Qa Allowable bearing capacity of pile



calculation Bearing Capacity on Vertical compression Load

No.2
. So0il Parameters 1 2 3 4 8
Borehole vy . pst 107 113 113 113 125
BH-1 - ¢ , deg .33 25 41 40.5 40.86
Pile Cross-Section (in} = 9.84 x 9.84 (0.25 m x 0.25 m)
a L z |N|CHR]N fof & |[Es{ ¥ |[p'ol i} fs Qs gb | Wp ou Qa
- val| corr| Qb
(e CEEM (ER (- (=} | (=) ()1 {c) teety| (s Y| (ER){(tsEY{ton )| (ton)i{ton) (ton)(ton)
Layer 1 (loose :o medium dense clayev sand)
0.82| - {4.31512.3 20.7 33 {0.5| 107 { 0.2 6.6|0.02} 0.5
p.g2l - |7:5]|12)1.82{21.8 33.5|p.4| 207 | 0.36)3.3]0.04] 0.4
. i Subtotal 0.5.
STy S Tayer 2 (lateritic sandy/silty clav)
\:_” 0.82] - |10.8{26(1.58[42.1] ~ {39 10.4 113 |0.52]3.3|0.65} 7.0
o0.82{ - [|14.1}16]1.43 22.9 34 {0.a4l11310.64}3.3 0.58] 6.2
o.82} - {17.4/2241.31i28.8 35.5l0.4] 113 }0.7112.3 0.€3] 6.7
a.82] - [20.7]35}1-.23(43.1 a1g.slo.4] 113 10.78§3.3 0.71) 7.6
Subtotal 27.6
Laver 3 {altered granitic medium to very dense clavey sand)
0.82 25.3} 24 15641.15|50.0 a7.7| 41 |0.3] 113" 0.86]3.310.261 2.8 34 1.2 33 31
p.82|28.5|27.2|55] 3.1 sp.0]|33.3] 41 |0.3 113 |0.93{32.3{0.2B§ 3.0 56 1.3 BS 44
o.82131.8/30.5| 401.05 42.0]42.3] 41 (0.3 113 12.0113.3] 0.3 3.2 ] 1061 1.5 142 70
. ) Subtotal 9.0
Taver 4 {altered granitic siley/ sandy clay to clayey/silty sand)
0.82|35.1|33.8] 33 1 |35.06]|33.8 ‘37 |0.4} 113 )1.08 3.3|0.32} 3.5 84 1.6 | 124 6l
0.82[38.4|37.1[25]0.85 33.8l25.7|34.5/0.4 113 ]1.16]3.3]10.34] 3.7 65 1.8 | 107 53
0.82|41.7140.4| 20 0.92{1p.4]21.8132.5 o.5|131311-2313.3]0.36 3.9 55 1.9 | 101 50
0.82|24.9}43.6{2610.8% 23.1{23.7] 34 (0.4 113 1.3 |3.3]0.38] 4.2 sg9 | 2.1} 110 54
o.82l48.2|a6.9] 34 |0.87 29.6|27.21 36 0.4} 113 (1.38 3.3|0.21] 4.4 &8 2.2 | 123 61
0.82|51.5{50.2] 3410.85(28,9 33.3]35.5/0.4)313]1.45|3.30.431 4.7 ga |.z.4 [ 243 | 70
' ' ik ' Subtotal  |24.4|
'f:\wi : i Layerlsu(completély decomposed grahitic silty/sandy clay to clayey/silty sand)
S 0.82|54.8|53.7] 50 {0.83l41.5{40.1] 3% 0.4] 125 |1.53[3.3]10.46] 5.0 i0i } 2.5} 165 | 81
¢.82|58.1|56.8| 52 )0.81|50.0 4%7.2] 41 j0.3] 125 2.6313.310.49] 5.2 | 118 2.7 1 188 93
o0.82i61.4| 60 }50(0.78 50.0|50.01 41 |9.3 125{1.72]2.310.51 5.5 | 125 | 2-8 | 200 ag
0.82164.6163.3]650.77 50.0{50.0} 42 [0.3 125{1.81]3.310.54 5.8 1251 3.0 206 | 1
la.szl67.9]66.6| 66 |0.74 5p0.0/50.0] 41 10.3 125| 1.2 13.3 0.57| 6.1 | 125131 212 | 104
 Note: d-s size of pile cross-section
N SPT N value
&N = correction coefficient to K value for overburden pressuis

N corr: Corrected N value _ _ ,
¥ for average of ¥ value in a zone of B d above O 3d.below

Qb = the pile point, used for Qb caleulation
Qb Base resistance of pile

onf = Negative skin friction

Qs : skin resistance of pile

Qu ¢ Ultimate bearing capacity of pile

Qa = Allowable bearing capacity of pile
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Bearing Capacity on Vertical Compression Load

caleulation
No.3
Soil Parameters 1 2 3 4 5
Borehole v+ , pst 107 113 113 113 125
BE-1 § . deg .33 25 41 40.5 40.6
pile Cross—Section (in) : 11.8 5 11.8 (0.3 m x 0.3 m)
d L z | N cwl N Mfog ¢ |ES| Y p'oil 11| £s 0s Qb Wp Qu Ga
val coxrr| Qb
(eoyl(FRy (el (-3 ) (=) (-} | {c) (pcf)ttSfllft)(tSf)(ton}(toﬂ)(tOHl(ton)(ton)
) Layer 1 {loose to medium dense clayey sand)
0.98] - |4.3]9]2.3]20.7 23 lo.5] 107 0.2 |6.6]0.02] 0.6
o0.98] -~ |7.5}12]1.82 21.8 43.5t0.4f 107 10.3613.3]10.04 0.5
) ' Subtotal 1.0
Tayer 2 {lateritic sandy/silty clay)
o.o8] - |10.8(26]1.58 41.1 39 |0.4§11310.52}3.3 0.65| 8.4
0.98] - |14.1]16]1.43 22.9 34 lo.4] 113 (0.6413.3 g.38| 7.5
p.os| - 117.4]22(1.31 28.8 35.5|0.4} 133 0.71(3.3 p.63] 8.1
p.e8] - 120.7]3511.23 43.1 3g9.5{0.4| 113)0.75)3.3 0.71] 8-1
Subtotal 33.1
- Tayer 3 {altered ranitic medium to very dense clayey sand)
b.98 25.3‘ 24 | 56(1.15150.0 47.7] 41 Jo.3)113)0.86]|3.3 0.26} 3.3 40 1.7 76 37
0.98128.5{27.2{55{1.1 sp.ol33.2| 41 |0.3 113 | 0.23!3.3|0.281 3.6 67 1.9 106 52
0.9B8{31.8{30.5140 1.05(42.0/42.3 41 0.3 11371.01 3.3 0.3} 3.91%137 2.1 | 180 g9
subtotal 10.8 ]

TLayer 4 (altered granitic silty/sandy clay to clayey/silty sand)
D.98135.1{33.8]135] 1 35.0]23.6] 37 |0.4 113 /1.08}3.3}0.32} 4.2 122 | 2.3 ] 168 83
0.98)38.4137.1125(0.95 23,8|25.7134.5|0.4 133}1.16713.310.34] 4.4 83 2.51] lad 71
a.98l41.7la0.4] 20]0.582 18.4]21.8|32.50.5 113 {1.23l3.3/0.36] 4.7 72 2.7 134 56
p.98|44.9]43.6} 26 10.89 23.1|23.7] 34 0.4} 133} 1.313-.3 0.39] 5.0 86 3.0 148 71
0.98l48.2/46.913410.87 29.6|27.2] 36 (0.4 113 f1.38|3.3j0.41| 5.3 o8 3,2 | is2 B0
0.98]51.5{50.2 34j0.85[28.9]33.3 35.5/0.4| 113 | 1.4513.3 0.43] 5.6 { 120 | 3.4 191 g4

' subtotal 29.2
Laver 5 (completely decomposed granitic silty/sandy clay to clayey/silty sand)
0.98|54.8]53.7] 50 [0-83]41.5140.1 35 10,4 125 |1.5313.310.46] 5.9 } 1451 3.6) 222 108
0.98|58.1|55.8| 82 D.81{50.0{47-2] 41 p.3| 125 |1.6313.3 6.29} 6.3 | 1701 3.8 253 | 125
p.98|61.41 60 50 0.79(50.0{50.0] 41 0.3] 2125 1.7213.310.51] 6.6 181 | 4.0} 270 | 133
0.98l64.6|63.3| 65 0.77t50.0{50.0( 41 0.3/ 125]1.81]3.3 0.54] 7.0 § 181 | 4.3 276 136
0.98/67.9/66.6| 66 ]0.74 50.0|/s0.0y 41 (0.3 125] 1.9 4.3|0.37] 7.3 | 161 4:5 ) 284 { 140

Note:

Q.

“ n

CH
N corr:
N for
Db
Ob
oni
Qs
Qu
Ra

a1 46 A8 4e  kw ww

size of pile cress-section

SPT N value -

Correction ccgfficient +o W valueé for overburden pressure
Ccorrzcted N value

average of N value in a zone of 8 d above to 34 below
the pile point, used for Qb caleulation

pase resistance of pile

Negative skin friction

skin resistance of pile

Ultimate bearing capacity of pile

allowablie ‘bearing capacity of pile




calculation Bearing Capacity on Vertical Compression Load

Ho. 4
Soil Paramateré 1 2 3 4 5
Borehole v . pst 107 113 113 113 123
BE-1 4 . deg 33 25 41 40.5 40.6
pile Cross-Section (in) : 13.8 x 13.8 {0.35 m x 0.35 m}
dal L]z |¥ | CN|K F fod ¢ |Rs| y p'oi| i} %s | Qs Gb | wp | Qu '] Qa
val leorr} ob '
ey el (=) 1=y ) o) ] (o) (oef)| (tsE)l( )] (es Y| (on)j ton)| (ton)i(ton) {ton)
Tayer 1 (loose tO medium dense clavey sand)
1.35] - |2-318]2.3 20.7 13 jp.s}107{ 06.216.6 0.02) 0.6
1.15] - |7.5]32)1.82 21.8 33.5{0.4] 2107 {0.3613.3 0.04] 0.6
~ Subtotal i.2
{“>\P) ) tayer 2 (lateritic sandy/silty clay)
R 1.15| - {10.8126]1.58 41.1 39 |o.4| 1313 [0.5213.3 0.65¢ 9.8
1.15] - [14.1 16]1.43{22.8 34 |0.4| 113 ]|0.64(3.3 0.58] B.7
1.15] - |17.4]22 1.31[28.8 35.5l0.4] 1130.7213.3 0.63| 9-4
1.15| - |20.7135131.23 43.1 30.5}0.4} 113 | 0.73 3.3|0.71]10.86
. Subtotal 38.86 .
Laver 3 {(altered granitic medium to very dense clavev sand)
1.15|25.3| 24 156 1.15]50.0147.7] 41 0.37 113 D.BS|3.3 0.26| 3.2 &7 2.3.] 88 43
1.15|28.5|27.2|55j1.3 50.0]335.3] 41 {0.3 112 {0.93|3.3]0.28] 4.2 79 2.6 | 124 61
1.15[31.8/30.5} 40 1.05{22.0{42.3] 41 06.3] 133[1.0113.3 p.2 ] 4.5 160 | 2.8 209 | 103
subtotal 12.6

Layer 4 {altersd granitic siltv/sandy c<lay to clayev/silty sand)

1.15{35.1}33.8{ 35 1 |35.0l33.81 37 0.4 11313.08[3.23 0.32] 4.8 | 1741 3.3 228 | 113
1.15|38.4137.1| 25 0.95|23.8]25.7 24.5/0.4] 113 {1-1673.3 0.34| 5.2 | 126 1 3.4 186 21
1.15]41.7(40.4}20 0.92[18.4(21.8 32.5lo.5[ 313 131.23 3.3)0.36] 5.5 | 107 3.7 | 171 B4
1.15/24.9|23.6| 260.85 23.1123.7] 34 0.4j 1131 1.3 ]3.3}0.3% 5.8 | 117 (. 4.0 186 91
) 1.15]48.2|46.5] 34 p.87|29.6127.2 36 |0.4} 113 11.38 3.3lo0.21] 6.2} 134 4.3} 209 | 103
‘ 1.15(51.5{50.2| 34 0.85(28:9[33.3 35.5/0.4] 123 | 1.45 3.3|0.43} 6.5 ] 164 4.6 | 246 1 123
' subtotal 34.1
£ 1., tLaver 5 {completely decompesed granitic silty/sandy clay %o clayey/silty sand)
: T.15154.8(53.7| 50 [0.83}41.5140.11 32 0] 12511.53|3.2]0.450 6.9 1197 14.2 286 | 141
1.15{58.1|56-8] 62 0.81]50.0|47-.2] 4) 0.3 125]1.6313.3 0.49| 7.3} 232 | 5.2 328 161
1.15|61.4§ 80 {59 0.79|50.0]50.0] 41 p.3}1251.72)3.3 p.51| 7.7 { 246 | 5.5 . 349 | 172
1.15(64.6]63.3| 63 0.77)50.0/50.0] 41 0.3l 125 11.81}3.310.54 g.1| 246 | 5.8 357 | 176
1.15]67.9165.6| 66 10.74|50-0 so.0| 41 |0.3] 125[ 1.9 13.310.57] 8.6 246 | 6.1 ] 3651172
Note: d : size of pile cross-section
N s SPT R value )
' CR = Correction coefilcient to N value for overburden pressuze
. K corr: Corrected N value :
X for average of N value in & zone of 8§ ¢ above to .34 below
b = the pile point, used for Oh calculation
Qb : pase resistance of pile
Qnf : Negative skin friction
0s : skin resistance of pile
u s Uitimate bearing cepacity of pile
pa = Allowable bearing capacity of pile

"

)

o
)
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calculation Bearing Capacity on Verxtical Compression Leoad

No.5

Borehole
BHE-1

Pile Cross-Section {in} i

Sqil Parameters 1 2 3 4 5
v+ , psf 107 113 113 113 125

& , deg 33 25 41 40.5 40.6

15.7 x 15.7 (0-4 m x 0.4 m}

d | L z [N | CH| N P fof ¢ |Ks| v |poil 1i| £s | @s | ob | Wp § Qu | Qa
val corr| Qb .
eyl Eny E - (= E (=0 () {0} toet)l (s )| (£r)|(tsE) {ton)|(ton)i{ton)i (ton)| (£on)
Layer 1 {(loose to medium dense clayey sand)
1.31} - ]4.3 g | 2.3]20.7 33 |0.5}107] 0.2 |6.6|0.062 0.7
1.31] - |7.s]12|1.82{2)1.8 33.5{0-4} 107 [0.36}3.3j0.04] 0.6
Subtotal 1.4
Laver 2 (lateritic sandv/silty clay)
1.21} - j10.elz6(1.58{41.1 3 |o.4{113|0.52(3.3}0.65]11.3
1.31] - [14.116(1.43{22.9 34 |0.4] 113 jo.624]3.3|0.58) 9.9
1.331] - {17.4/22]1.31]|28.8 35.5/0.4]113(0.71]13.310.863 10.8
1.31} - [20.7]3511.23}43.1 39.5l0.4] 113 0.79]3.3]0.71j12.1

Subtotal 44.1

- Tayer 3 {altered ranitic medium tc very dense clavey sand)

1.31}25.3] 24 |36]1.15 50.0|47.7] 43 [0.3] 113 D.B& 3.3l0.26) 4.4 ] 54 3.0 | 101 48
1.31{28.5127.2| 55 1.1 5n.0133.3] 41 j0.3]113 0-9313.3]0.28( 4.8 S0 3.3 | 141 69
1-31!31.8 30.5/ 40}1.05/42.0{42.3 51 lo.zl 113 |1.0113.3} 0.3 5.2 | 182 3.7} 239 117
’ Subtotal i14.4
Layer 4 (altered granitic silty/sandy clay to clayev/silty_sand)
1.31¢35.1 33.B| 35 1 {as.o0|33.6| 37 0.4'133}|1.08|3.310.32 5.6 { 190 | 4.1 260 128
1.31]38.4}37.2]25 0.95|23.8125.7]34.5 0.4{113|1.26]3.3]0.34 5.9 | 165 | 4.5 | 232 112
1.31]/41.7}40.4j20(0.82 18.4{21.8/32.5/0.5 113}1.2313.3}0.36] 6.2 140 1 4.9 ] 213 ] 104
1.31744.95/43.6) 26 o.golz23.1123.7] 34 |0.4 113 1.3 {3.2]0.39] 6.7 152 |'5.3 | 231 113
1.31148.2 45.9132410.87|28.6 27.2{.36 j0.4| 113 1.38|3.3}0.41] 7-1 ] 175 5.6 | 281 | 127
1.31{51.5|50.2| 34 [0.85 28.89 33.3|35.5/0.4{ 113 | 1.4513.3(0.43] 7.5 214 | 6.0 | 307 | 150
: ' Subtotal 39.0
Laver 5§ [completely decomposed granitic silty/sandy clay to clavey/silty sand)
1.31|54.8|53_-7t50]0.83 41.5 40-1' 39 |10.4] 125 1.5313.3/0.46| 7.8 258 | 6.4 | 358 | 176
1_31ls58.1|56.8{62]0.81 so.0l47.2| 41.10.3 125 |1.63}13.3(0.49| 8.4 303 | 6.8 § 411 202
11.31|61.4] 60 |50 0.79(50.0|50.0} 41 p.a3l125(|1.72|3.3[/0.51 g.8 ] 3211 7.2 | 438 215
1.31]|64.6163.3| 65 o.77'50.0|50.0] &1 0.3]125}1.8B1L13.3 g.541 9.3 | 321 7.6 | 447 220
|1-31]67.9165.6 66 |0.74[50-0({50.0] 41 10.31125 1.9 13.3/0.57| 9.8 | 321 ] 7,91 456 222

Notes d =
N

TR

CN =
N corr:
N fox
ob &
Qb =
Qne =
Qs ¢
ou -
pa

Size of pile cross-section
SPT N value

Correction coeificient to N value for overburden pressure

corrected ¥ value

average of N value in a zome of B d above to 3d below

the pile point, used for Ob calculation
pase resistance of pile

Negative skin friction ‘

Skin resistance of pile

yltimate bearing capacity of pile
allowable bearing capacity of pile



o,

Bearing Capacity on Vertical Compression Load

No.6 .

. Soil Parameters 102 4 5
. Borehole v+ , psf 107 113 113 125

BE-2 $ . deg 31 36.5 35 40.2

Pile Cross-Section (in) : - 7.87 x 7.87 (0.2 m x 0.2 m)
d L z |N | N | R (N forl ¢ |Es| ¥ proif 1i | fs Qs ob Wo Qu 0a
val corr] Qb :
(FR) [ (ERY (Y[ (=)} €=} ] (=) (=1 ] (o) (pcf)(tsf)(ft)(tSfl(ton)(tonlltOD)(ton)(ton}
. Layer 1 (loose to medivm dense clayev sand)

0.68] - 3.3} 3{2.3156.9 29 |o.5| 107 |0.16;6-6|0.02 0.3

. 0.68! — (7.5 7 |1.82]12.7 31 (0.5t 107 l0.28]3.3]0.03 0.3
_L)‘ o.66{ - Jio.8) 8 ]1.82 14.6 21.slo.5| 107 ]0.35(3.3[0.04 0.3
L Subtotal 0.8

, ‘ Layer 2 (lateritic dense clayey sand}
6.65] - l14.1}15]1.43]21.5 33.5l0.4] 113 )0.42(3.310.12 1.1
n.65] — |17.44 22 1.31/28.8 35.5/0.4[ 113 |0.45(3.3 6.15{ 1.3
0.66] - |20.7| 25 |1.23;30.8 36 |0.4| 113 ]0.57|3.3 0.171 1.5 |
0.66l25.3] 24 | 33 §1.15(38.0 30.6]35.5{0.4] 113 0.64 3.3)0.19¢ 1.6 17 0.7 23 11
0.66|28-5[27.2] 21 11.1]23.1 2¢. 8| 34 |0.41113 p.71}3.3}§0.21]1 1.8 40 0.8 47 23
a.66i31.8130.5] 27 {1.05128.4 31.8135.5l0.4] 113 0.79{3.3]0.24] 2.0 51 0.9 60 a0
0.66 3s5.1{33.8| 44 1 l44.0{40.0(39.5/0.4 113|0.86]3.3|0.26] 2.2 God 1.0 76 37
0.56{38.4137.2| 50 {0.85147.53 42.1140.5|0.4{ 123 | 057 3.3{0.17} 1.5 68 1.1 80 40
p.sela1.7]40.4] 96 {0.92 s50-0]l41.1] 41 10-3 113{0.64|3.3/0.19 1.8 66 1.2 80 40
0.66|44.9 43-6| 20 |lo.ga|25.8134.3[ 35 0.4} 113}0.71]3.3(0.21 1.8 &5 1.3 71 35
Subtotal T{16.5
Laver § {altered granitic dense clayey sand)
0.66/46.2}46.9] 31 [0.87]27.0] 28.5] 35 [o.4] 113 0.79]3.310.24] 2.0 47 } 1.4 65 | 32 .
‘ subtotal 2.0
Tayer 5 (completely decomposed granitic silty/sandy clay to clayey/silty sand)

. 0.656l51.5{50.2] 42 jD.85 35.7037.6137.5/0-4] 125 0.8713-310.26| 2.3 60 1.5 BO 39 -
<;wJE 0.66|54.8|53.7} 65 10.83[50.0144-2 41 [0.31125(0.9633-3 n.20) 2.5 70 j1.6] 83 46
Ry 0.65|58.1|56.8] 58 |0.81147.0{49.0; 40 0.4) 125 |1.05}3.3]0.32| 2.7 | 79 11.7 % 104 51

0.66l61.4] &0 | 72 §0.78|50.0 49.01 41 ]0.3) 125 1.15]3.3/0.34)3.0.1 79 1.8 1 107 52
o0.656|64.6]63.3! 68 |0.77 50.0|50.0] 41 0.3/ 12511.24{3.340.37 3.2 50 1-9 111 55 .
0.66|67.9166.6] 76 |0.74 50.0fj50.0| 41 10.3 125 {1.33|3.31 0.4 3.4 g0 | 2.0} 115 | 56
Note: ad: size of pile cross-section
’ N = SPT N value
CH = correction coefficient to N value for overburden pressure
N corr: Corrected N value
R for average of ¥ value in a zone of 8 d above to 34 below
Qb the pile point, used fox Qb calculation
ob = pase resistance of pile
onf : Negative skin friction
Qs = Skin resistance of pile
Qu : Ultimate bearing capacity of pile
— Qa Allowable bearing capacity of pile

/o

caleulation




calculation Bearing Capacity on Yerticazl Compression Load
NQ.‘? - .
Soil Parameters 1 2 4 5
Bo:r:_ehqle 1 pst - . 1b7 113 113 125
BH-2 § 4 deg 31 36.5 35 40.2
Pile cress-Section {in) = .84 x 9.84 {0.25 m x 0.25 m)
d L z | ¥ CN | ¥ [N for] ¢ Es| v |p'oi|[2i] iIs Qs b { Wp Qu o=
val corr| 0Ob ' .
(e (e UEEY | (=3 b (=) (=) (-1 | (o) (pef)j(es D) (£E) (tst)| (ton}|(ton)i(ron)j (tan)i(ton}
Laver 1 (loose to medium dense clavey sand)
0.82]. - 3.3| 2 |2.314.6 29 l0.5| 107 |0.16 6:6|0.02] 0.3
0.82] - 17.5]| 7 1.82{12.7 31 |0.5] 107 {0.28 3.3]0.03] 0.3
r’ ‘\) 0.82] - ji1o.8] 8 |1.82 14.6 7 31.5|0.5| 107 | 0.335 3.3(0.041 0.4
| bt Subtotal 1.1
s Taver 2 {lateritic dense clayey sand)
0.82] - [14.1] 3501.43|21.5 33.510.4] 113 (0.242{3.3]0.121 1.3
o.82] -~ |17.4] 22 1.31}28.8; 35.5/0.4f 113 0.49]3.3|0.15] 1.8
p.82) - |20.7] 25 1.23]30.8 36 10.4] 313 0.57§3.310.17 1.8
0.82{25.3| 24 1 3311.15 3g.0|20.6135.5]0.4 113 10.64 3.3j0.18f 2.1 | 22 1.2 28 14
10.82 2g.s5l27.2l 21|13 123.1 20_g] 34 10.4 113]06.72}2.310.22 2.3 50 1.3 58 29
&82 31.8[30.50 27 |1.05 28.4/31.8135.5i0.4 113]o0.7212.3 p.241 2.5 g0- 1 1.5 a1 T4%
p.82l35.1[/33.8| 44 1 |44.0140.0 39.5/0-4) 113 0.86|3.2|0.26] 2-8 100 | 1.6 1 114 36
0.82(38-.4137-1] 50 |0.25147.5 27.1140.50.4/11310.5713.3 037l 1.8 ] 206 ] 1.8 13211 &0
0.82 41.7-40.41 cg {p.22{50.0141.1 21 fo0.3] 113 j0.64 3.3|o0.10{ 2.1 | 302 1.9 | 121 52
0.82]21.% 13,6l 2¢|0.89125.8 34.21 35 lo.4] 113 ]0.71 z.a3lo0.21 2.31 86 2.1 | 106 52
Subtotal 20.6 | ]
. raver ¢ (altered granitic dense clayey sand)
0.82148.2]46.9] 31 lo.g7[27.0129.5] 35 lo.4l 113]0.79]3.310.2¢[ 2,51 74 12:2 96 | 47
' ‘ subtctal 2.5
Taver 5 (completely decomposed granitic silty/sandy clay £o clavey/silty sard)
5 52151.5/50.2] 42 |0.85]35.7|37.8137-5 0.4] 125 0.87]3.30.26] 2.8 94 2.4 | 3112 | S8
o {o.82|54.8{53.7] 65 10.83 s0.0]a4.2| 41 10.31125 0.95|3.2]0.291 3.2 1311 12.3 130 | 82
gy’  To sz|s6.1156.8] 58 jo.81f{a7.0l420] €0 0.4l 12511.0513.3]0.32] 3.41123 2.7 ] 153 | 3%
0.82|51.4| 60 | 72 0.78]50.0]42.01 41 0.3 125]1.15}3.3|0.34] 3.7 1 123 2.8 | 187 | 77
o 82l64.5[63.3] 68 |a.77|s0.0ls0.01 41 0.3 175 |1.2413.3]0.37} 4.0112513:01 3164 80
0.p2l67.0166.6] 78 0.74 50-0‘50.0 a1 |0.3] 125 1.33}3.31 0.4 4.3 135 3.1 168_ 82
Note: d : Size of pile cross-section
N s SPT N value
L0t Ccorrection coefficient to W value for overburden pressure
W corr: Corrected N value ‘ ) )
¥ fox average of N value in a zene of 8 4 above to 3d below
b = the pile point, used for Qb calculation
gb = Base resistance of pile
Qnf = Negative skin friction
Qs @ Skip resistance of pile
Qu = yltimate bearing capacity of pile
Qa = p1lowable bearing capacity of pile

al T




Calculation Bearing Capacity on Vertical Compression Load

No.8
Soil Parameters Kl 2 4 5
Borehole v , psf 107 113 113 125
BH-2 ¢ , deg " 31 36.5 35 40.2
pile Cross-Section (in) :  11.8 x 11.8 (0.3 m x 0.3 m}
a L z |N JcN | N N forl ¢ |Ks| ¥ p'oi| xif fs § ©s gb | Wp On Qa
val corr| Qb )
prrylteniliEn)l (] (=) [ (=) } (=) {c} tpcf)(tsf}{ft}(tSf)(ton)(ton)(ton)(ton){tcn)
Laver 1 (loose to medivm dense clayey sand)
0.98 3.3]1 2 |2.3]4.8 29 {0.5) 107 {0.16] 6.6 0.024 0.4
- - 6.98 7.5 7 |1.82|12.7 31 |0.5| 107.]0.28]3.3|0.03} 0.4
"(;_Q 0.58 .li0.8| B8 [1.82[14.6 31.5]|0.5] 107}0.35|3.3 0.041 0.5
< . - - Subtotal ~la.3
Layer 2 {lateritic dense clavey sand)
0.98|" 14.1} 15 {1.43|21.5 23.5/0.4] 113{0.42[3.3]|0.12) 1.6
0.98] 17.4) 22 |1.31{28.8 a5.5]0.4] 113 10.49]13.3 p.15| 1.9
0.98 20.7| 25 |1.23/30.8 36 |0.4] 213{0.5713.3 0.17] 2.2
0.98l25.3] 24 ] 33 11.15(38.0 30.2}35.5{0.4] 113 0.64/3.3/0.19} 2.5 25 1.7 33 16
o.98|28.5(27.2) 23 11.1[23.1 30.0) 24 {0.4111310.71 3.310.21( 2.7 61 1.2 71 35
o.98l31.8{30.5{ 27 11.05 28.4133.4135.5 .4l 313}j0.79[(3.310.24 3.0 11068 [ 2.1 | 121 58
0.98{35.1 33.3'44 1 |as.0]/35.7139.5(0.4 113]0.86|3.3]|0-26 3.3 | 129 12.3] 145 72
0.58|38.4137.1] 50 |0.85 47.5|22.5[40.5[0-4] 113 0.57|2.310.17] 2.2 | 153 2.5 | 172 | 85.
o.o8l41.7]40.4]| 96 |0.92 50.0141.8] 41 0.3l 113 |0.564]3-3 0.3i0] 2.5 | 151 | 2.7 | 172 g4
0.98|44.95]43.6} 28 0.89‘25.8 35.8| 35 |0.41113 0.71]3.3/0.21) 2.8 136 | 3.0 { 1539 78
- subtotal 24.7
- Layver 2 [altered granitic dense clayey sand)
0. 958]a8.2]a6.9] 31 [0.87[27.0(34.6] 35 [0.4] 213 [0.79[3.3[0.24] 3.0 1125 [ 3.2 1 151 74
_ Subtotal .| 3.0 '
Laver 5 (completely decomposed axanitic siltv/sandy clay to clavey/silty sand)
. 0.98{51.5|50.2] 42 |0.85]35.7 4.6|37.5/0.4] 125 p.8713.3|0.26] 3.41125 3.4 | 154 75
\g . p.98ls4.8{53.7] 65 |0.83 sp.0]33.2] 41 0.3 125 ]0.9613.3]0.29| 3.7 120 ] 3.6 | 152 74
T p.98|s8.1|56.8| 58 (0.8B1 a7.0l45.71 40 0.4| 125{1.0513.3 0.32] 4.1} 165§ 3-8 201 a9
n.98lgr.4] 60 | 72 10.73 c0.0/49.2] 41 |0.31 125 1.15§3.3l0.34f 4.4 178 | 4.0 | 219 }07
0.98|64.6/63-3] 68 0.77]50.0{42.2 41 lo.3]125(1.24 3.3{0.37| 4.8 | 178 4.3} 223 j 108
0.98}57.9|66.5] 76 j0.T4 50.0/50.0] 41 |0.3 125|1.33(3.3] 0.4 5.1 | 181 ] 4.5 231 11}

Hote: éa size of pile cross-section
i N

SPT N value . :
Cn correction coefficient to N value for overburden presscre

N corr: Corrected W value

"o

N for Average of N value in & zooe of 8 4 above to 3d below
gb = the pile point, used for gob calculation
ob = pase resistance of pile
onf = Negative skin friction ’
Os = Skin resistance of pile
oun = Ultimate bearing capacity of pile
Qa = 2llowable bearing capacity of pile




v
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calculation Bearing Capacity on vertical Compression Load
.No.8 )
S0il Parameters 1 2 4 5
Borehole v ., pst 107 113 113 125
BE-2 ¢ . deg 31 36.5 35, 40.2
pile Cross—-Section (in) : 13.8 x 13.8 {0.35 m x 0.35 m}
d L z JN | cw | N M for ¢ |Es v |proi|1i] fs | Qs Qb | Wp ca | Qa
val corr| Qb
e sy [ EEN (=31 (=) (~)1 {~) 1} {0} tpef)| (esf )l ER)(EsEY (ton) {ton)|{ton}j (ton)|{ton)
. Laver 1 (loose to medium dense clayey sand)
1.15 3.3 2 |2.3[4.6 25 {0.5 107 (0.16 £€.6}0.02] 0.5
1.15 1.5 1:82|12.7 31 fa.s5|10710.2813.3 0.034{ 0.4
1.15 [10.8] 8 |1.82{14.6 31.5l0.5| 107 }0.35]3.3)0.04] 0.3
’ : subtotal 1.5
Layer 2 {lateritic demnse clavey sand}
1.15 1e.1| 25 ]1.43|21.5 43.5/0.4] 113 | 0.42 3.3l0.121 1.8
1.15 17.4] 22 |1.31]28.8 35.5|0.4] 113 10.49 3.3(0.15] 2.2
1.15 20.7| 25 |1.23{30.8 36 |0.4] 113 }0.5713.3 0.17] 2.6
J1.15|25.3] 24 | 33 1.15]38.0130.2 35.5 o.4f 11310.64(3.3 0.194 2.8 30 2.3 38 18
1.15 23-51?-2 21 }11.1]23.1]30.0 ~34 10.4] 113 )0.71 3.3(0.21) 3.2 71 2.6 82 40
1.15}{31.8{30.5] 27 1.05]28.4]33.4135.5 0.a4] 12310.79(3.3 0.26| 3.6 1261 2.8 141 69
1.15035.1133.8/ a4 | 1 144.0135.7 39.5|0.4| 123 10.86[3.3]0.26} 3.3 176 | 3-1] 154 | 86
1.15!38.4(37.1] 50 0.95|47.5/42.5140.5 0.4| 213 {0.57 3.3}0.17] 2.58| 20% 3.4 | 230 | 113.
1.15{41.7{40.4 g6 (0.92|50.0 41.98| ax {0.3] 113 0.62|3.3]0.18) 2.8 206 | 3.7 | 22% | 113
1.15(44.9/43.6 20 |0.89]|25.8{37.6 35 |0.4]2113§0.73 3.3f0.211 3.2 185 | 4.0} 211 | 104
Subtotal 28.8 )
. ’ " raver 4 (altered granitic dense clayey sand]
1.15/48.2/¢6.9] 31]9.37127.o|34;s| 35 [0.4} 113]0.7¢[3.3l0.24[ 3.5} 170 4.3 ) 200 ) 98
) ' subtotal 3.5
Layer 5 (completely deconpused granitic silty/sandy clay to clavey/silty sand)
1.15]51.5i50.21 42 0.85!35.7134.6 37.5(0.4( 125 | 0.87 3.3|0.26] 3.9 170 | 4.6 | 203 a9
1.15|54-8{53.7| 65 0.B3|50.0133.2] 41 0.3 125/0.9653.3 0.291 4.3 | 163 4.9 ] 200.1 S8
1.15]58.1|56.8: 58 0.81|47.0]a5.7] 40 p.ai12511.0512.3 .32} 4.8 1225815.2 265 | 131
1.15161.4] 60 | 72 |0.79]50.0{49.2 41 10.3] 125}1.15]3.3]0.34] 5.2 242 | 5.5} 289 | 142
1.15{64.6/63.3] &8 0.77!s50.0]45.2] 41 6.3| 125 11.2413-3 0.37| 5.6 ] 242 5.8] 294 | 144
1.15167.9}66.6] 76 10.74 50.0]50.0] 41 [0.3]325(1.33 3.3/ 0.4| 6.0 1246 | 6.3} 303 149
Nota: d : size of pile cross-section
: N spT N value
cw, : correction coefficient o N value for overburden pressure
N corr: Corrected N value . ,
N fox average of N value jn a zone of 8 d above +o 3d below
ob the pile point, used for 0Ob calculation
Qb = pase resistance of pile
ont = Negative skin friction
Qs * skin resistance of pile
Qu : gltimate bearing capscity of pile
Qa = Allewable bearing capacity of pile




calculation ~ Bearing Capacity on Vertical Compression Load
No.1l0

So0il Parameters 1 2 4 5
Borehole ) v , pst i07 113 113 125 -
BH-2 . ¢~ , deg 31 36.5 35 40.2

pile Cross-Section [in) : 16.7 x 15.7 (0.4 m x 0.4 m}

d L Zz |¥ Jon | n INfod ¢ |Es] ¥ pol]1i] £s | Qs | ob | wp | Qu oa
val corrv! Ob
(g eyl eyl -] (- 1 40 {=) 1 (o} { f!(tSf)Eft}!tsf){toﬂ}ft-n){ton)!tﬂﬂ}(t—ﬂ)
Layer 1 {l=cse o medinm dense olayoy send)
1.3 - 2,37 2 ]2.2) 4.6 an 1o 513107 (D16, 6.6 6.027 ©.€
1.33%1 - | 7-B{ 7 ji.8Z 1Z.7 31 |5.5 107 |6.2513.3 $.051 0.5
1.3if -~ |i0.8] B |i.BZ 14.9 31.5{0.5] 107 ] 0.35(13.3 G.04y 0.8
- subtotal 1.7
Layer 2 (lateritic dense clayey sand)
l.31i - 114.1] 15 §1.43(21.5 13.5i0.4] 12310.42{3.3 0.12] 2.1 '
1.31] - [17.4] 22 j1.31 28.8 15.5{0.4) 113 [ 0.4913.3 9.15] 2.5
1.3 - |20.71 2511.23 0.8 36 {0-4] 113{6.5713.3 0.17] 2.9
1.31{25.3] 22 ] 33 1.15/38.0130.2)35.5 0.4] 113 }0.64(3.3 0.1i9} 3.3 34 3.0 12 20
1.31|28.5|27.2} 21 ({1.1]23.1 3p0.0| 34 |0.4}11310.71]3.310.21 3.7] 81 [ 3.3] 84 45
1.31]31.8{30.5 27 11.05(28.4133.14 a5.5{0.4{ 113 [ 0.78 3.3]0.24( 4.1 | 144 3.7} 160 18
1.31[35.1|33.8} 44 3 |44_.0}135.7 19.5/0.1| 113 ]0.86]3.3 o.261 4.5 | 2121 4.1 ) 232 114.
1.31}38.4|37.21 50 40-95 47.5]42:5]40-510.4 113 ]| 0.57§3.310.17 2.6 | 2731 4.5 286 146-
1.31)2£1,7/406.4| 86 |0.92 s50.0{41.8] 41 (0.3 113 |0.64]3.3]0.1¢ 3.3 ) 269 | 4.9 285 | 145
1.31)44.9l43.56] 29 |0.8S 25.gl37.6]| 35 {o-4| 212 0.71|3-20.23[ 3.7 1 241 5.3 | 271 | 133
Subtotal 33.0
- Taver 4 (altered granitic dense clavey sand)
1.31]48.2146.9] 31 [o.87[27.0134.6] 35 lo.a] 113 [0.79][3.30.24] 4.1 | 222 { 5.5 255 | 125
subtotal 4.1
Tayer 5 (completely decomposed granitic silty/sandy clay to clayey/silty sand)
1.31152.5]|50.2| 42 10.85 35,7]34.6|37.510.4 125 | 0.87 3.3}0.26] 4.5 222 | 5.0 ] 260 | 127
1+31|54.8153:7 65 |0.83{50.0 33.2| 41 j0.3] 125 0.96]3.310.29) 5.0 | 213 6.4 ] 255 | 124
1.31{58.1l56.8} 58 {0.B1 47.0l45.7] 40 |D.4 12541.05713.3(0.32 5.4 ]| 285 ) 6.8 340 | 167
1.31]61.4| 60 | 72 0.79{50.0]49.2( 41 0.31 125 11.15]3.3 0.34{ 5.9/ 316 17.2 369 | 181
1.31|64.6|63.3] 68 10.77 50.0|49.2) 41 {0.3 125 |1.2413.3]0.37 6.4 1318 | 7.6} 375 184
: 1.31}67.9l66.6] 76 0.74/50.0]50.0} 41 0.3l 1251{1.33]3.3]1 0.4 6.6 | 32217.91 385 185
Note: a : gize of pile cross—-section
N SPT N value

ar A

CH correction coefficient to W value for overburden pressure

K corr: Corrected N value
N for Average of N valde in a zone of 8 4 above to 3d below

gb : the pile point, used for Qb calculation
gb : Base resistance of pile
gnf : Negative skin friction

Qs = Skin resistance of pile

Qu Ultimate bearing capacity of piie

Qa Allowable bearing capacity of pile -



calculation Bearing Capacity on Vertical Compression Load
No.ll :

?G€1:

Ty
oy

Soil Parameters 1 2 3” 4 5
Borehole v , pst 167 113 113 113 125 C
BH-3 . ® . deg 22 29.5 30.6 25.7 47.é&
pile Cross-Sectien {in) = 7.87 x 7.87 (0.2 m x 0.2 m)
d L z {N cH i B W for & |Ks| ¥ p'oi] 11| fs Qs Qb | Wp | . Ou Qa
val corx| @b 1 -
(e[ ER) [ (ERY | (-2 =y =0 0 (=) fo) (o) (EsEM (FE)(tsT) (ton) tton){ton} {ton)l{ton)
Layer 1 {loose to medium dense clavev sand)
0.66] ~ 4.3 6 2.3 [13.8 133 lo0.5| 107 0.2 |6.6]0.02 0.4
G.66| - 7.51 38 |1.82|50.0 33.5|0.4| 107 |0.3613.3 ¢.04| 0.3
Subtotal 0.7
rayer 2 {lateritic sandy/silty clay)
0.65] ~ {10.8| 341{1.58|50.0 39 |0.4[1131{0.5213.3 0.7 | 6.0
0.66] - [12.1] 3%11-43 48.6 34 |o.4} 21310.64{3.3 0.7 | 6.0
0.66] - [17.4| 26]1.31|34.1 35.5l0.4| 113710.7213.3 0.65! 5.6
0.66/] - |20.7| 24 [1.23]28.5 39.5|0.4} 1313 10.78}13.3 0.64] 5.5
‘ Subtotal 23.1
Layer 3 (altered ranitic medium to VETY dense clayey sand)
o.66{25.3] 24 | 30]1.15]|34.5 30.5( 41 |o.3[ 113 ]|0.86 3.3]|0.26} 2.2 17 0.7 53 21
0.66l28.5{27.2| 25| 1.1 27.5|30.8| 41 j0.3 115 p.93}3.3]0.28] 2.4 41 0.8 74 34
0.66/31.8{30.5] 29 j1.05 30.5}29.31 41 {0.3 113}{1.02{3.3{ 0.3 2.6 47 0.9 58 3g
0.66135.1133.8, 301 1 (30.0{31.2} 37 |0.4] 2113 1.08|3.3]0.32} 2.8 | 50 1 1.0 83 | 30
- - T

Subtota 7.2
Layer 4 {altered granitic ‘siltv/sandv clay to clayev/silty sand)

0.68}38.4]37.1] 3510.95 33.3|29.7(34.5{0.4 113|1.1613.3]10.34 2.0 48 1.1 49 24
0.66/41.7{40.4] 28 10.32 5.8/ 28.3|32.5|0.3 2113 | 1.2313.310.361 3.1 45 1 1.2 50 25
0.66l44.9]42.6] 29 10.89|25.8 26.2f 31 |0.47113( 1.3 3.2/0.39]| 3.3] 42 11.3 50 24,
0.66/48.2]46.9] 31 30.87 27.0l25.5] 36 0.4] 113}1.38}3.310.43 3.6 41 1.4 53 28
6.66|51.5|50.2| 28 |0.85 23.8|23:8135.5/0.4| 113 1.45|3.3[0.43] 3.7 38 1.5 53 26
0.66|54.8 53.7] 3z 0.83i26.6{25.8] 38 0.4/ 125}1.39]3.3 D.42] 3.6 41 1.6 53 25
0.66{58.1 s5.8] 31 j0.81}25-1124.3 41 l0.3l125]1.48]3.3 D.44] 3.8 32 (1.7 54 26
0.66|61.4] 60 | 26 10.78 20.5|22.7] 41 |8.3 125§1.57§3.310.47 4.0 36 1.8 53 27
0.66164.6(53.3 29 |p.77}22.3]23.4 a1 lo-3] 125(1.66]3-3 0.5 | 4.3 38 1.9} 61 28
5.56]67.9{66.6] 37 |0.74 27.4{20_.3] 41 j0.3 125]1.7513.310.52 4.5 &7 2.0 73 36
' subtotal 20.2 h
Layer 5 {completely decomposed ranitic silty/sandy clay to clayev/silty sand)
0.66]71.2|69.9] 46 |0.83 38.2|38.5] 32 0.4} 125}1.84|3.3 0.55] 4-8 62 | 2.1} 118 37
0.66]74.5|73.2} 65 1D.81 50.0146.11 41 p.3| 12511.5413-.3]10.58 5.0 74 j 2.2 41 133 65
0.66(77.7]76-4) 79 10.79 s50.0f50.0] 41 10.3 125 2.03]2.3|0.61] 5.2 go | 2.3 144 | 71
o.66] 8 |79.7|100§0.77 50.0{50.0] 41 0.3] 125 12.12]|3.210.63 5.5 80 | 2.4 | 150 74
0.66|84.3| 83 |120/0.74 5p.0{50.0) ¢1 10.3 175 |2.2113.3|0.66] 5 3 g0 | 2.5 1 155 76
Note: é = size of pile cross-section

H SPT ¥ value

CR = correction coefficient to N value for overburden DIessurs

N corr: Corracted N value ' '

¥ for average of W vaige in & zone of 8 4 above O 3d below

ob the pile point, used for Ob calculation

Qb z pase resistance of pile

gnf : Negative skin friction -

Qs ¢ skin resistance of pile )

Qu : Ultimate bearing capacity of pile

Qa s Bllowable bearing capacity pf pile
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Calculation Bearing’ Capacity on Vertical Compression Load
No.1l2 -'-'-' )
C Soil Parameters 1 2 3 4 5
Borehole +  pst 1p7 113 113 113 125
BE-3 ¢ . deg 22 29.5 30.6 25.7 47.6
pile Cross-Section (im) : 9.84 = 9.84 {0.25 m x 0.25 m}
da L 2 IH |cw | N |NWifod o [Xs| ¥ poi| 11| £5 | @s | @b | ¥p | Qu 0a
vall corr| Qb ‘
gy (el efe (=3 (=) 1 (=) {(-)i (o) (pcf)(tSf][ft)(tSf!ftOH)(ton)(tﬂn)(tonl{ton)' B
Layer 1 {loose to medium dense clavey sand)
p.82 - (4.3 6 (2.3 13.8 33 jo-5] 107 0.2 6.5|0.02| 0.5
p.82| - |7.5] 38 1.82(50.0C 33.5/0.4] 107 |0.36}3.3 0.04] 0.4
subtotal 0.8
] Laver 2 (lateritic sandy/silty clav)
0.82| - j10.8] 34 1.58|50.0 39 |0.4{ 113 | 0.52 3.3 0.7]17-5
0.82] - [14.1[34]1.43 48.6 34 |0.4| 113 |0.64]13.3 0.7 7.5
o.82] - |17.4] 26 1.31]34.1 35.5{0.4]| 113 10.71 3.3|0.65]| 7-1
0.82{ - [20.7] 24 1.23]28.5 3o.5lo.4} 113 ]0.72 3.310.64| 6.8
Subtotal 29.1
Tayer 3 (altered granitic mediom to VeIry dense clayev sand)
0.82|25.3] 24 | 3011.15 34.5130.5| 41 10.3 13310.8613.3]0.26] 2.8 21 | 1.2 66 26
. g.82l2B.5|27.21 25 (1.3 27.5]30.8] 41 (0.3 11310.93}3.3|0.28 3.0 52 1.3 93 42
0.82|31.8/30.5] 29 1.05{30.5128.3 41 0.3} 113 |x.01 3.31 0.3 3.3 74 1.5 8B ‘55
0..8'2 35.1§33.81 30 1 |30.6]31.2}) 37 0.4] 1313]1.0813.3 0.32] 3.5 78~} 1.6 | 119 45
’ ' subtotal g
. Lay=r 4 (gltered granitic siltv/sandy c¢lay to clavev/silty sand)
0.B213e.4137.1] 35 |0.25[33.3{22.7132.3 0.4l 113 ]3.36/3.3]0.34}1 3.7} 74 1.8] 786 | 37
0.82|21.7]40.4] 28 0.02|25.8]28.3]32.5 o.s| 11301.23]3-3]0.36 3.8 71 1.8 77 37
0.82{44.8]43.6] 28 0.82|25.8|24.2 32 |o.al 1131 1.3 3.3]0.39) 4.2 66 2.1 15 37
p.g2|4e.2|26-9| 31 0.87|27.0]25.5 36 {0.4] 11341.38 3.310.41| 4.5 54 2.2 78 38
o.g82|51.5|50.2] 28 10.85 23.8|23.8]|35-5(0.4 1323 ]1.4513.310.43 4.7 60 2.4 18 38
0.82|54.8{33.7| 32 0.B83{25.56|25.8 3o lo.4] 125 11.3°2 3.3}0.42] 4.5 65 2.5 79 EL:;
o0.gzisa.1|56.8] 31 |0.B1 55.1}(24.1] 41 9.3 125}1.4813.3 0.44} 4.8 50 | 2.7 79 38
p.ez2l61.4] 60 | 26 0.79{20-5}22.7 a1 |o.3} 125 1.57|3-310.47{ 5.1 57 2.8 80 39
D.82|64.6163.3] 29 0.77§22.3]23.4 a1 |0.3} 125 |1.66 3.31 0.5 ‘5.4 5% 3.0 87 42
o.82]67.2|66.6] 37 0.74&]27.4129.3] 41 p.3] 125[1.75) 3.3 0.52| 5.7 74 3.1 108 52
Subtotal 25-41
Laver 5 {completely decomposed granitic silty/sandy clay to clayey/silty sand)
0.82]71.2}69.9| 46 0.83)38.2]|38.5 39 |o.4] 125|1.684 2.2]|0.55] 6.0 97 3.3} 1641 8D
0.gxl72.5)73.2] 65 |0.81 cp.0f4s.3:l 41-10.3 125 |21.8413.3]0.58 5.3 11361 3.4 182 93
0.82]77.7|76.4] 79 0.79]50.0y50.0 .41 0.3} 125]2.03 5.3]0.61] 6.6 | 125 3.8 ?05 101
o.82| 81 |79.7]100 0.77150.0{50.0] 41 p.3| 1252.12}3.3 0.63| 6.9 1 125 3.7 | 212 | 104
0.62]64.3) 83 120lp.74]50.0 50.00 41 10.3 125 12.2113.3}0.66 7.1 125_ 3.9 | 219 | 107
Note: d : size of pile cross-section
Nz spT K value
cy = correction coefficient to N value for overburden préassure
W corr: Corrected N value
¥ for Average of N value in a zone of 8 d above to 3d below
0b = the pile point, used for Qb calculation
ob : Base resistance of pile '
onf : Negative skin friction
0s = skin resistance of pile
on : Ultimate bearing capacity of pile
oa = allowahle bearing capacity of pile




calculation Bearing Capacity on Vertical Compression Load
Fo.13 '

7¢<

Soil Parameters 1 2 3 4 5
Rorehole y . pst 107 11{ 113 113 125
pH-3 6 , deg 22 29.5 30.6 25.7 47.6
pile Cross-Section (in) : 11.8 x 1.8 (0.3 m x 0.3 m)
d L Z [N |CN| N [N for} ¢ |Ks| ¥ proil 1i | £5 Qs ob | wp On Qz
val corrf Qb . :
(£ ((EEM (FE) (-7l (=3l [ (=1 1o} (pcf)(tSf)(ft)(tsf)(ton)(ton)(ton)(ton)(ton)
Tayer 1 {loose to medinm dense clayey sand)
0.98| - 4,31 6 1 2.3]13.8 33 |o.5] 07l 0.2 6.6{0.02] 0.6
0.88] - 7.51 38 [1.82|50.0 33.510.4| 107 } 0.36 3.310.04} 0.5
Subtotal - 1.0-
Layer 2 {lateritic sandy/silty clay}
c.s8| - |10.8) 34 1.58|50.0 39 |n.4] 113 |0.52 3.3] 0.7 8.0
g.98| - J14.1) 34 1.43|46.0 34 10.4] 113 | 0.64 3.3) 0.7 | 9.0
g.98] - |3i7-4| 26 1.31134.1 3%.5|0.4} 113 10.71 3.3{0.65) 8.4
p.ea] - [20.7] 24 1.23{28.5 139.5|0.4] 113 {0.7%8 3.310.64) 8.3
Subtotal 34.7
. Layer 3 {altered ranitic medium to Very dense clayey. sand)
p.98{25.3] 24 | 30 1.15)34.5|331.4[ 41 0.3} 11310.86]3.3 p.26] 3.3 27 1.7 80 31
o.98|28.5{27.2t2511.1 27.5130.5 41 tp.3]213190.93 3.3|0.28] 3.6 62 1.9 110 50
p.98]31.8|30.5} 29 1.05{30.5{30.6 41 Jo.3] 113 11.01 3.3/ 0.3} 3.8 89 2.1 1 116 71
o.98l3s.1]33.8} 30 1 {30.0 30.3| a7 |o.4] 113 {1.08 3.3lo0.32] 4.2 109 | 2.3 ] 158 61.
. Subtotal 10.8
Layer 4 (altered granitic_silty/sandy clay to clavey/silty_sand)
0.58139.4|37.11 35 p.95]33.3]28.9 34.5)0.4}) 113 1.16}3.3/0.34§ 4.4 108 | 2.5 110 54
0.98[41.7(40.44 28 o.02l25.8128.7 32.5{0.5{ 113 1.23}3.3[0.35 4.7 | 20412.7 {110 S4
0.98l42.9]43.6] 28 0.89{25.8{27.9 34 |o.4f 1231 1.3 3.3|0.39} 5.0 101 3.0 | 112 55
o.oBl4B.2146.9] 31 0.87|27.0125.5 36 |o.4] 113 11-38 3.3{0.41| 5.3 92 3.2 | 109 53
0.98|51.5|50.2] 28 g.85|23.8]25.8 35.5 0.4 113]J1.4513.3 g.43} 5.6 | 93 3.4 | 115 58
o.o8l54.8|53.7] 32 {0.83 26.6125.6] 39 10.4 12511.39]3.3 p.a2} 5.4 93 3.6 | 108 52
p.58|58.1156.8| 31 0.81/25.1{24.0 43 |0.3)125]11.48 3.3{0.44]| 5-7 87 5.8 | 108 52
o0.o8l61.4] 60 | 26 0.79)20.5|23.8 41 |0.3] 12511.57 3.310.47| 6.1 85 4,01 113 5%
0.98l64.6|63.3] 23 0.77)22.3|23.8 241 to.3l 125]1.66 a.3|lo.5| -4 86 2.3} 120 58
g.98|67-9]66.6] 37 0.74127.4127.2 41 0.3l 12511.75 3.3|0.52| 6.8 98 4.5 | 138 67
Subtotal 30.3 |

Layer 5 (completel& deconposed grénitic silty/sandy clay to clavey/silcy sand)

0.98{71-2{69.5| 46 0-83|38.2|3a.5 33 jo.4] 12511.84 3.3]0.55] 7.1 1325 4.7 | 204 | 100
lp.osl74_5173.2] €5 n.B1]50.0]141.4 41 Jo.3| 12511.94 3.3}o0.58| 7.5 | 150 4.9 ] 236 | 116
p.98{77.7[76-4) 79 p.75|50.0[47.0 21 |p.3| 125]2.03 3.3{0.62) 7.8 170 | 5.1 | 264 138
0.oe| 81 170.7]100]0-77]50.0 50.0| 41 j0.3]12512.12 3.3}0.63] 8.2 [ 181 5.3 ] 283 | 138
0.og|8a.3] B3 [12010.7¢ 50.0|50.0} 41 ©.3] 125 |2.21)3.3 D.c6¢ 8.5 | 181 5.6 | 291 | 143
Note: a : size of pile cross-section
N = sPT N valoe
CH Correction coefiicient to W value for overburden pressure
N corr: Corrected N value
N for average of N value in a zone of 8 d above zo 3d below
Qb = the piie point, wsed for Qb calculation
- Ob = pase resistance of pile
anf = Negative skin friction
Qs = Skin resistance of pile
Qu : pltimate pearing capacity of pile

ca : allowsble bearing capacity of pile
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calculation Bearing Capacity on VYertical Compression Load
No.14
-$pil Parameters 1 2 3 4 5
Borehale v . pst 107 113 113 113 125
BHE-3 $ . deg 22 29.5 30.6 25.7 47.6
pile Cross-Section (in} - 13.8 .x 13.8 {0.35 m x 0.35 m)
d L z |19 |ce | v [§fox] ¢ YES| ¥ . p'oi| 1i ] Is s | ob | wWp Qu Qa
wval corrjy Gb .
(e (EeY | (FE (=38 (=) (=3l =) | (o) (ucf)(tSf}(ft}(tSf)(toﬂ!(tOHI(th)(tonl(tOn)
R Laver 1 {locse to medium dense clayey sand) :
7.15| ~ }a.3] 6 12.3{13.8] 33 |p.s5| 107 | 0.2 [6.6]0.02 0.6 '
1.15] - 7.5| 38 |1.82|50.0 43.5(0.4| 107 | 0.36 3.30.04| 0.6
Subtotal 1.2
, paver 2 {lateritic sandv/silty elay)
1.15] -~ |10.8[ 34 1.58/50.0 . 39 |0.4] 113 }0.52 3.3j0.7110.5
1.15 - J14.1] 34 1.43|4B.6 34 !0.4] 113} 0.54 3.3{0.7110.5
1.15] - l17.4| 26 |1.31 34.1 35.5/0.4; 113[0.7113.3 0.65| 9.8
1.15/ - [|20.7{ 24 1.23 29.5 3g.5l0.4] 113 ] 0.7¢2 3.3|0.64] 9.7
. Subtotal " |a0.5
. Taver 3 {altered renitic medium to very dense clavey sand)
1.15(25.3} 2¢ {3011.15 34.5]31.4| 41 10.3 113]0.86]3.3|0.26] 3.9 31 [ 2.3) 83 36
1.15}28.5|27.2{ 25 11.1 27.5|30.5| 41 |0.3]113 0.93]|3.3|0.28] 4.2 72 2.6 128 ) 58
1.15l31.8{30.5] 22 1.05(30.5|30.-6 41. |0.3] 113 1.0 3.3} 0.3 4.5} 115 2-8 | 135 92
1.15(35.1132.8} 30 1 |30.0}30.3] 37 0.47 113 |1.0813.3 0.321 4.9 {1424 3.1 205 81
' Subtotal 12.6 '
Layer 4 {altered granitic silty/Sandy clayv _to clavey/silty sand)
1.15|38.4[37.1} 35 0.95]33.3{298.9 34.5|0.4 113 ]1-16}3.3 0.34] 5.2 | 147 | 3.4 1482 73
1.15041.7140.41 28 p.92|25.8|28B.7 32.5lp.5{11311.23 3.3|0.36] 5.5 | 141 3.7 | 148 72
1.15|44.5(43.6] 23 o.89]25.8[27.2 34 |o.a} 1231 3.3 3.3]0.39] 5.8 | 137 4.0 | 150 73
1.15/48.2146.9] 31 0.97|27.0]25.6 36 |p.4] 213 |1.38 3.3l0.41) 5.2 | 126 4.3 | 144 70
1.15151.5|50.2] 28 0.85(23.8|25.8 35.5/0.4] 213 11.45 3.3{0.43] 6.5 | 127 4.6 | 151 73
1.15|54.8]53.7[ 32 g.83]26.6125.8 39 j0.4{ 123 1.35]3.310.42( 6.3 126 | 4.9 | 144] 69
1.15]58.1]56.8] 31 0.81{25.1 24_01 41 0.3 125 11.468|3.3(0.4¢ 6.7} 118 | 5.2 142 68
1.15|61.4] 60 26 |0.79]20.5 23.6] 41 (0.3 125 |1.57]13.3 0.47{ 7-1 | 1186 5.5 | 147 73
1.15|64.6|63-3] 29 |0.77 22.3123.81 41 0.3 125 |1.6613.3 0.5 7.5 ] 117 5.8 | 135 75
1.15{67.9|66.61 37 0.74 2‘1.—‘:l27.1 41 9.31 125" 1.7s5l3.3lo.52] 7.9 123 1 6.1 1 178 86
. subtotal 35.40 .
raver 5 (completelv decomposeé granitic silty/sandy clay to clavey/silty sang
1.15171.2|69.9] 46 0.83]38.2 34.5j 39 0.4} 125 |1.84{3.3 0.55] 8.3 } 170 6.4 | 261 | 127
1.15l74.5173.2] 65 0.B1]50,0)31-4 41 (0.3]{ 125 1.94]3.3{0.58| 8.7 203 | 6.7 | 304 | 148 °
1.15]77.7176-.4| 18 0.79|50.0]47-0} 431 0.3] 125 (2.0313.3 p.611 9.1 | 23117.0 340 { 167
1.15] 81 {79.7]100 0.77150.0]56.0 a1 |o.3{ 125 (2.12 3.3|0.63] 9.5 246 | 7.3 1 364 178
1.15{84.3] 83 {120 0.74}50.0|50.0] 41 0.3} 12512.21:3.3 0.66|10.0]| 246 7.6 | 374 | 183
Note: d size of pile cross-section
N s SPT M value .
CH = Correction coefficient to N value for overburden pressure
N corz: corrected ¥ value :
N for pverage of N value in a zone of 8 d above to 3d below
Qb = the pile point, used foxr Ob calculation
ob Base rasistance of pile
onf = Negative skin friction’
Qs s cxin resistance of pile
Qu : gltimate bearing capacity of pile
Qa = Allowable bearing capacity of pile
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Ccalculation Bearing Capacity on :iff:e.rtical 'Compression Load
No.15 ’ ’ el
Soil Paraméters 1 2 3 4 5
Borehole + , pst 107 113 113 113 123
BE-3 $ , deg 22 29.5 30.6 25.7 47.6
pile Cross-Section (in) : 15.7 = 15.7 (0.4 m X 0.4 m)
d L 2 |¥ | cN | N N for ¢ |KS| ¥ p'oij 1i | fs Cs Oob | Wp Qu Qa
. ojval corr| Qb )
(E)| (EEN(EE) L3 {=) (-1 1 -y 1o} {pei){tsE) (L) (ts£)l{ton)|(ron)j(ton)i{ton}(ton}
rayer 1 (loose to medium dense clavey sand)
1.311 - |4.3 6 | 2.3 13-8| 33 {0.5(1071 0.2, 6.610.02) 0.7
1.31} - |7-5|38]1.82 50.0] 33.510.4] 107 |0.36|3.3(0.04} 0.6
Subtotal 1.4
Layer 2 (lateritic.sandylsiltv clay)
1.31] - [10.8] 34 |3.58 50.0 39 [0.4} 213 |0.52]3.3] 0.7 12.0
P 1.31] ~ |14.1] 34 {1.43 48.6 34 |o.4) 113 ]0.6413.3[ 0.7 12.0
\! 1.31] - j17-4/26]1.31}34.1 35.5|0.4{ 223 |0.7133.5% 0.65]11,.3
~ 1.31} - 20.7] 24 1.23]29.5| 39.5/0.4| 213 (0.75]3.3)0.64]31-0
| subtotal 46.3
g - Laver 3 {alterad granitic wedium to very dense clavev sand)
1.31l28.3] 24 [ 30]1.15134.5 31.4] 41 10.3] 113 0.86)3.3|0.261 4.4 35 3.0 1 108 41
1.31]28.5}27.212511.1 27.5]30.5] 41 0.3} 11310.5312.3 0.28] 4.8 82 3.3 1 146 66
1.31131.8|3D-5] 28 1.05{30.5130.6 41 |o-3}11311.01 3.3l 0.3 5.2 132 3.7 154 Q3
1.31]35.1}33.8| 30 1 l|3o.of30.3| 37 0.4] 113 1.08|3.3}0.32 5.6 | 1¢51 4.1 ] 258 104
| Subtotal (12.4
Layer 4 {alwered granitic silty/sandy clay to clayey/silty sand)
1.31138.4]37.1] 35 0.05]33.3{29.8 3a.5l0.4] 113 1.16(3.310.34 5.9 [ 182 | 4.5 ] x93 94
1.31021.7]40.2] 28 p.92|25.8{28.17 32.5/0.5] 113 }1.23 3.3|0.36] 5.2 | 184 £.5 | 182 93
1.31|42.9{43.6] 28 0.85|25.8127-9 34 |0.4{213]| 1.3 3.3|0.39} 6.7 | 180 5.3} 193 94
1.33]48.2t26.9] 31 |0.8727.0 25.60 36 [0.4]113]1.38 3.3(/0.,41)1 7.1 1164 | 5-6 185 B9
1.31151.5|50.2| 28 {0.85 25.8|25.8[35.5]0.4 113 11.45]3.3{0.43] 7.3 166 |'6.0 | 183 23
1.31|s4.8|53.7] 32 |0.B3 26.6/25.6) 32 l0.4 125]11.3913.3]0.42 7.2 1162} 6.4 | 184 85
1.31|58-1]56-8] 31 |0.B1 25.1]24.0}] 41 (0.3 12541.48[3.3 0.44| 7-6 ‘154 | 6.8 | 181 B7
11.31i61.4 60 | 26 |0.79]/20.5123.6 21 |0.3] 125]1.,57]13.3 g.47{ 8.1 | 15217.2 186 | 90
T 1_.31 64.6/63.3] 22 10.77 2z2.3123.8]| 41 p.3l125)1.66({3.23 0.5} B-6 | 153 7.6 | 158 94
g( i 1.31l67.9l66.8] 37 n.74|27.4127.1 21 lo.3]12511.95 2.316.521 3.0 174 | 7.9 1 225 | 1@¢%
T _ Subtotal 40,4 ’
Laver 5 comupletely decomnosed granitic silty/sandy clay to clayey/silty sand)
1.31}71.2]69.9] 46 0.83|38.2[34.5 39 |o0.4] 125 1.8413.3 B.55] 9-5 | 221 §.3 | 325 158
1.31t74.5|73.2] 65 {0.82 co.0l41.4 41 0.3 325 |1.04!3.310.58110.0 266 | 8.7 | 379 | 185
1.31]77.7176.4] 7% j0.79 50.0}47.04 41 |0.3 125 | 2.03|3.3j0.61110.4 302 | 9.1 | 425 | 208
1.31| 81 |79.71300]0.77 50.0]50.0}1 41 [0.3 125 | 2.12[3.3]0.63110.9 321 | 9.5 | 455 | 223
1.31|84.3] 83 §120]0.74 50.0|50.0] 41 £.31 125 2.2113.310.660111-4 321 9.9 | 4566 l 228

Note: d 3 giza of pile cross-section -

N = SPT N value .

N Correction coefficient to N value for overburden Dressure.
N corx: Corrected N value
¥ for average of N value in a zone of 8 d above to 3d below
gb = the pile point, used for Qb calculation

Qb s Bage resistance of pile

onf : Negative skin friction

0s = skin resistance of pile

Qu : yltimate bearing capacity of pile

Qa : ajiowable bearing capaeity of pile
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	Soil information ของเก่าญี่ปุ่นทำไว้
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