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Recently, spun pile has been extensively used for construction, especially in the large
cities which having the limitation of noise, vibration and soil movements. The spun pile can be
constructed by various methods such as Full drive into sand layer, Auger press in clay with final
drive in sand, Auger in clay with press into sand with base grouting and Full auger in sand with
base grouting. Each methods has different advantages and disadvantages.This research aims to

compare the effect of construction method of spun pile to their capacities.

The data of static pile load tests was collected from two projects where the spun pile was
constructed with different methods. The results showed that the auger into sand layer technique
caused boiling and loosening at pile toe and leaded to induce a very low pile capacity. The pile
capacity can be recovered after toe grouting with a large volume of grouting cement. This boiling
and loosening at pile toe can be minimized by augering up to the clay layer just above the sand
layer and press the pile until tip penetrated into sand layer.The spun pile construction by means of
auger in clay with final drive in sand showed the performance of pile capacity similar to the spun
pile constructed by means of full drive into sand layer.This research also proposed the parameters
for estimate the pile capacity with different construction technique in terms of Adhesion factor

(OL-value) for clay, Friction factor(B-value) for sand and Bearing capacity factor (Ng-value) for

sand .
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Soil Type Depth (m) Wn LL PL PI LI Y e G,
2
From To % % % % (t/m’)

Weathered 0 2 35-70 | 35-55 - 23-30 0.7-1.0 1.60-1.80 | 1.30-1.40 | 2.60-2.70

Clay
Soft Clay 1 16 65-90 | 65-90 30-40 40-63 0.6-0.9 | 1.50-1.70 1.50-2.60 2.70
Stiff Clay 10 25 24-34 | 40-75 20-28 18-50 0.1-0.2 1.90-2.00 1.65-1.95 | 2.70-2.80
First Sand 14 38 17-25 = 3 - - 1.80-2.10 0.70 2.70
Hard Clay 24 43 30-35 55-69 18-25 31-44 0.1-0.3 1.80-2.00 | 0.80-0.95 2.70

Second 30 58 20 - : & S 1.80-2.60 0.75 2.70

Sand
Hard Clay 51 67 22-26 | 48-70 23=28 25-46 0.1 2.04 0.65-0.72 2.74

Sand 67 85 16 - € E . - - 2.69
Hard Clay 79 96 19-20 56-57 22-26 32-34 -0.1 2.00-2.10 0.55-0.61 2.70-2.80
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fl. 5U09 De Beer & Wallays (1972)
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9. I5U99 Mazurkiewicz (1972)

1 o o w 3’ @ { a wva 9 Y ad 9 4 v
ﬂ’]ﬂ']a\‘lTﬂu'lwuﬂﬂiinﬂﬁﬂﬂﬂﬂﬁw’]UlﬂFﬂ']ﬂLﬁu@i\iﬁuuﬁﬁai'l\?ﬁuu']a']ﬂﬁ@ﬂll
oy o £y ad 9 9 o @ < 1 Aa
UDUUIHUNDTIND G]NLchuﬁiJiJGluﬁiNVlﬂT@ElmiLm\iﬂ1ﬂ1ﬂl§ﬂﬁ’maﬂlﬂuﬁ’3u ] NUUVYUIN

1w [ v o J oy o @ J 3’
L‘VI'lﬂl!ﬂ?ﬂﬁmi%'}uI%QﬂﬁWHﬁMWHﬁﬂJ@QHWWHﬂﬂiinﬂllﬁ$ﬂ1i1ﬂ§qﬂ@3 IUTTINITONTIUATUN

1 9
U %

1 4
WinUssNIRdIranIngaaiu 9 a93UN 2.6 0 nntuanduasaiiyy 45 e

v
v v o 1 o 3 = %

Y . 4
unuihmiinussyninedas wgadanudwrtiweuiminussnniyada’ly yadamariifinug

Q

IS

A o3| a o o o ] 2} @
Tduivzarmidluduasaaz 1o duduassauuddmsumdwmisveuihminussnngaga

2’ o Y Y J g’ Y 1
vuunuimiin TasgadavouduassduuLNIHUNUTTNNABA Q,,

¥. 35909 Fuller & Hoy (1970 ) Haz Butler & Hoy (1977)

Y v
AMMAIT UMD UIINNNYAITAMNINITUBY Fuller & Hoy (1970) NAUNIAL
Y

Q

1 %

miiyaiduduiadmIfainnuaadu 005 91/ fu Ui 2.6 dwm3uITues Butler &
T

T v

Hoy (1977) ﬂ1ﬁ1ﬁa§’uﬁmﬁﬂmswﬂmﬂ‘iﬁﬁﬁﬁnmﬂ
9

Q

aAFY 0.05 H’J/G]Ll G]ﬂﬁﬂﬁﬁuﬂlﬂﬂl%uGli\?l,illﬁu"llﬁlil’ﬁﬁlu

=3
=0) 4
=
=)
)
po]
— §n-
De
DNe
bang
e
o
A
)
=
—
D¢
Lo
2D
)]
)
—
bag

pat

Rebound Curve M3oidusmanniaudn gili 2.6

9. I5U99 Vander Veen (1953)
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Undrained shear strength (c, ) KN/m?
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2.3.2 Friction factor (ﬁ)
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2.3.3 Bearing Capacity Factor (N)

¥
o i 3

1 3 é 7 L - Qs 4

A1 N, 1lu1 Bearing Capacity Factor Fggag lunamduiusiiutuniyy
. v b4 & b e

- dvamumolu (¢ Tasialiwyha N, sslisqeiumumsiintiuvesdnm ¢’ Taolu

E o o 1 3 o 7
msfinuilasAnanuduiussen e N, Ao §

v o o ) { w . ° @
Berezentzev ( 1961 ) laiuannudunuissninem N, fuanm ¢ dmiy
< ° ] a . 1 . .
e on lumsmuIueonue iy lngAN91501A1 Relative Embedment Depth (D,/ B )
v t o o o | sy Ya a o 1 Y w
;ﬂum‘ﬂﬁzmmmmu 5 ¥R NNY Myerhof ( 1976 ) ‘Ylvlﬂwsl]']'iﬁn@ﬂﬁwa‘l]ﬂﬁﬂ'] Db/ B Ay a3
R = 1 3 d Y1 s oA TR v a
naaalugln 2.15umethe Isnawazin lanafuans ey Berezantzev o lug e uniouns

Aiae 1ag Meyerhof

26



P @ w & 5 ar 1 P
gﬂ‘ﬂ 2,15 UAPIANUTUNUBISN TN Bearing Capacity Factor, N, N1 A4 ULHEATIY

Bearlng Capaclty Factor, Ng

400

Berzantzev et al (196 1)
350 |—

Meyerhof (1976) _— —
300

250 - /
Short Pile
200
150

100

50

30 35
Angle of internal Friction, gb

mzflu(b' ( Berezantzev, 196111012 Meyerhof, 1976 )

27

v o J J ¥ @ 3 4 3 =
ATTUTUNUIISUIND N NUAIYY (b’ ‘U@\?lﬁ’lﬁi“@]@ﬂiﬂ‘ﬁﬂﬂﬂﬂi\uﬂw "l

ierue lag lepasugdx ( 1989 ) muaﬂﬂuﬁﬂﬂ 2.16 #a1dMmsise Eﬂwanaw%mmﬂms

naaoul maasnumuﬂ‘u IINNY E’NLﬁ]lﬂ!hﬂﬂﬂﬂﬂﬂﬁ"ﬂ&ﬁﬂﬂm’f}{m ‘ff'umwﬂmmmmwmm

WANTAUNN

G4



28

70
PILES IN BANGKOK SUBSOILS
60 — LEGEND
o Auger Press Pilee 8 Polnts
50 + —  Driven Plle 14 Points
© -~ Bored Pile 19 Points
40 -
z
30 —
20 -
10
] T T T
14 42 46

Angle of Internal Friction, (“b

P v o J 3 A o 3 :
U 2.16 nanenFUWLIENIN Bearing Capacity Factor, N, i1} Aiyidoaniu

molu @’ (Pimpasugdi, 1989)
2.3.4 Bearing Capacity Factor { N_)

ey o a 4 4 (Y
Meyerhof (1951 ) I8 Ins 1z luFanqug) A1 N, =9.3 69 9.8 Yuayi Friction
aa ! 4 j <] o as o ’ ' 3 )
Resistence MinavuAvauauiin dmSuieuiunauud?s Skempton ( 1951 ) WU N, Inida
) o d A a 1 b e [ ' (g
6.14 i3 9 dmSuanueveuariuiwluduninndt uSewint 4 vsudumguinaiads

51 2.17 nagnnmsnanoaduauinly London Ciay Skempton (1951 ) agUd1N, =911y

»
=

¥ =} o 1 . . 3 o 1

mAgnAouhivanslunsduIumaA End Bearing Capacity N9uBua niuasnuagiauiume
9, ° ’ ] -1 ¥ 9 = é ’ 4‘ ] ar qy

Sower (1961 ) WAy wLuSRRIMUNIA N, Tif1egsendne 5.0 B3 8.0 FamAuandiaiuil gn

BBUTUIUARVINBNT WAV INGANTTUTZHINANMAULAZANNIATEA ( The Stress — Strain

" Behavior ) U0IAUNUANAIIY



29

- Strip

Bearing eapacity factor, N,

AT
l_‘_ﬁ_r_.-_l ‘Rectangular base L, ¥ B,

v e
N, {Rectangle) Sty

N {Square} 8
I 14
=fo-8s+0-18 'L'f]
i 1 £ ! i ] i
o 1 2 3 4

Depth 1o loundatnn level L
Breadth of loundation B,

Ratio =

o

) 3 f v ) .
g‘ﬂ_ﬁ 2.17 Bearing Capacity Factor z’?msugmﬁmiwu Clay ( Skempton, 1951 )

3
dmsusuaumiiealuwangann @ Holmberg ( 1970 ) wrupa1 N, = 10 (18
] o ] L4 o
nnmsnadeuauamisunaluadurIguénaie 58 @UANAT ) Muktabhand &
’ ° aw o w w oy as [ :: o
Suwanakul ( 1971 ) Tdvhms3suninwamsnareumdssmhminussynveuaninlugudu
¥
@ w o a =1

= v g A Tt [ ° o’: a
IMHEIDDUUBSUUYIBTINUINT N, IM1NL 9 Tumsmanziumassuimnveua uiy usuau

Wie?
2.4 vilavemndsuuazimainmsneai1afliiuanity

3 dq W aw dy g a2 s w . o Aa ] Y
endud Il dSetidhumiuaiiunsunindause ( Spun Pile ) ivhinisneadhs

v anﬁ. ] ar ] dy
AT NLenaAUaD 1
2.4.1 Driven Pile (1atUxnon )
o PR g0 2 o 1 o a oA ° [
nvnwtaian 19y Iasemsnsuimin lunninnaziusnuhaund

o 3 1o a = [ [y y [ ]
LWU\?W'&’)ﬁ%31Nﬂ11ﬁiﬂﬂﬂ'J']mﬁUH"]Uﬂ‘E]ﬂ'lﬂ']'i‘f,}‘NiﬁU\?ﬂulﬁﬂﬂ‘l)’]ﬂf‘ﬂ‘iﬂ@ﬂﬁm WU M3

Fuazifiow, MSIAABUAINATUTIRUYBIAY 1TTUGY



30

o A v S 6 o o 4 A A A oA . <
ﬂji@@ﬂlﬁ“%ﬂﬁi‘]%%U'ﬂﬁ"ﬂﬂ]@u‘HHQﬂ@ fnﬁla@ﬂlﬂi@Qnaiu‘n’]s@aﬂl’d“‘ﬂn
: LW?TWﬂwﬁQWaQQﬂS”ﬁ‘ﬂ‘ﬁﬂ’]WHawﬂqﬁ\‘]‘iUu"ﬂuﬂﬂaQLﬁ'usUlJS'JUQ\Jﬂ']GI‘If%']UiuﬂTiﬂﬂﬁﬁ']\?

muumamd}ummm@ﬂ‘l‘mﬂsmmiumsmmmwu‘mmmwﬁumu

) ¥ E4
mathenldinieellousnzyliniuiuediuanwrosduuazyans astinune

o o & 3 g A Y 4 da i & .
ORI Iﬂﬂ‘?’lﬁﬂﬂ"iuu’*3"’1‘]5‘21'0‘14?75E]aﬂﬁuﬂﬂﬂﬁ“’“‘ﬂﬂﬂulﬁn‘ﬂﬁﬂu Anvil' 158 Pile cap

EY)

L

Y

’ ar <
TOITUN UYY ﬂuﬂwqﬂ315ﬂ5aU?ﬂuuﬂuaquuiﬂuﬂmﬂ\iaﬂﬂuﬂS?JWﬁQ\j']uw‘lﬂHﬂlﬁn‘UM

miaamﬂxmwnumﬂﬂmaﬁﬂnﬂmu cmﬂu?mamaﬂﬂszmma\nmmmﬂw%ﬂua;jﬁ

- ANU

»
K 9

- v g qy o A vyo
N.  Drop Hammer zﬂum‘sungﬂ@ymaﬂ%qqWmamﬂﬁawﬁﬂmmmﬂ
A . 8 l. EY a A [~ = _ ar 3 T - dy
_ Lﬂ'iﬂ\iﬂﬂk&ﬁ’)‘ﬂﬁ@&ﬂﬂ@]ﬂ@ﬂizLWﬂﬂix’,Lmﬂiﬁn‘UNIﬂUiJ Pile cap IBITUBY UANIAINYUAUIS
: v vy Y 9 = Y ny v o A
: ﬂ?U?}NﬂTﬁﬁ@ﬂi}@QQﬂﬂNvlﬂU'}ﬂ&Lﬁi’fﬂui}‘l&ﬁ'ﬂ\lq@ﬂﬁ]ﬂ%xﬁﬁgﬂﬂﬁ 19 HAHATHYBIGNANYHAY

a1tz 2.8

Hammer
Pile REEed
Pile :

cushion

Pi!c-———-—-—-——b—

d. T y . o .
gﬂ“ﬂ 2.18 uﬁmaﬂyngﬂﬁnmmmmmmu Drop Hammer



31

. q 9 @ . = ‘3 S A . 3 y :3
4. Diesel Hammer iumsldmssauagsaiingemasmirasngnanldgeiu
v 3
yazdeanunssduldimdvsuadlufundousunsnszunnvesgndn Taeduusmiuszaon
-4 » 4 =Y o 3 L o
Tasmsongnduligaiuudnsesdanannmeiumsyaszilaagmsnns oloua Iy
a a oa @ A P=1 n; [~ o ‘:; y b [
NI aUNazTY TS ENT NN UINS AN INUYIN T BN TI0NHUUFITZIT NS IUUBHF UL
-y Yo o atd & =3 ‘a 1 o;’: FY P 4 o
fdeemnldiuaunesy  wiemuduanasludnunlumseeniwazasuduaseaoudszdy
kY 'v‘ 1~ P ° A ) a 2{ = X 3 3 ° ﬁ kY .
M3z szuzonveIgnan flsaweRvzi iiinanssudaveudemiduassely Suiludes
= 4 A L L] o [ ° [ W v A A a a A
IMsaasmasoesud Intnazmh linshau lunss Idnadien)Soueusuyiiadu tHumn

E4 1] .
yoagnguyiail lduans13lugun 2.10

. U | - Fiston
P |

—7 | Fuellonk

ﬁj:lnuit J-m—-;.\__
ot and cahaust %M
e
- 1 7

1ngechon

<
Anvil ~— Capblock

t~ Cylinder

[ R fl—C:p

Lgi——- Opsiona! pile cushion

futlpump

i 5 fmpactbloch

%

Delmag dicscl pile bammer,

P [ by .
719 2.19 HAAICHYULVOIGAALNBALYY Diesel hammer

_ ¥ o oan L o
f. Hydraulic Hammer (Hum3anonmuduiingsaniunisisslae Hydraulic

: 3 24 ar j a | ) ~ 3 °
oil NANTBIFULASUNAANUAUGUNDIANNANVTWOINIINIZUNNVEINITABNTANT Fld
a a . g a ¥ % = o . a { ;’ Y- | o
dszdnSnmvosmaenimiluavuiioiounumsansasemimin@oiduiay  Hydraulic
R Y < . o o &
Hammer &3 thlNﬁﬂ‘i:ﬁﬂl)'ﬂ“ﬂ?ﬂlﬁﬂﬂi'ﬂﬂ')u s miﬁu’dzmausm::vlmﬂﬂﬂmmsmqmm
M dIMIUAISHON Sheet pile , Precast concrete , Steel tube pilelia® Timber pile INUATHUBY

kg

3 2
gaduiiail lauras 1lugin 2.20

y 9



5U7 2.20 N uARIENEUTUYDIGNAUABANUL Hydraulic Hammer

Cylisdar

Tolve unip

-dddeen switel [

|

~d
I

s 3

I’z

RC,
Yo'

4 b

/km-uhm
L - | bydzaviie
. | powes
L o
L 1
:m 1' {ontrel dor
e B
L

Casing

U 2.20 ¥ HARIANYAIZSTUDMININIUYEIQNAUABNLIVY Hydraulic Hammer

Caiim yib.

32



33
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Concrete | Total | Moment Allowable | Recommend
Outer Wall Length | Cross Cross of Weight Axial safe Load
Diam. | Thickness per Section | Section | Inertia Load (BKK Area)
Piece Area Area of (kg/m) on Pile
(mm) |  (mm) (m) | (cm) | (cm’) | Concrete (ton) (ton)
(cm’)

250 55 7-15 337 491 17289 88 39 25-35
300 60 7-16 452 707 34608 117 52 35-50
350 65 7-16 582 962 62189 151 67 50-65
400 75 7-17 766 1257 106489 199 88 65-80
450 80 7-17 930 1591 166570 242 107 80-100
500 90 7-17 1159 1964 | 255324 301 133 90-120
600 100 7-17 1571 2828 | 510509 408 181 100-160
700 110 7-15 2039 3850 | 918012 530 234 140-210
800 120 7-14 2564 5028 | 1527870 667 295 180-270
900 130 7-13 3146 6358 | 2397072 820 360 230-310
1000 130 7-13 3782 7857 | 3589571 983 435 220-410

Remarks: Recommended safe load depends on soil condition and total length of pile. All design

referred from TIS 398-2537 (1994)

Ultimate Compressive Concrete Cylinder Strength is more than 500 ksc.
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Auger Press with Final Drive
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Result at Design | Result at Ultimate
Pile Pile Size Soil layer Date of Type of Date of Pile load Load Initial Remark

No. (mxm) at pile tip Piling Load Test Testing Load settle Load settle settle
(kN) ment (kN) ment ment
(mm) (mm) | (mm)

DP-1 (I) 0.50 x 22.30 1" Sand 11/04/02 ML 25/05/02 750 2.39 1875 7.52 0.17
DP-2 (I) 0.50x25.60 | 1" Sand 08/04/02 ML 07/05/02 750 2.38 1875 7.49 0.53
DP-3 (I) 0.50x23.20 | 1" Sand 25/04/02 ML 25/05/02 750 1.82 1875 7.00 0.09
DP-4 (I) 0.50 x 20.30 | 1" Sand 18/07/02 ML 12/09/02 750 4.24 1875 9.50 1.75
DP-5 | (050x24.10 |1"Sand | 06/04/02 ML 07/05/02 750 | 2.38 | 1875 | 7.28 | 0.53
DP-6 (I) 0.50x22.90 | 1" Sand 25/04/02 ML 25/05/02 750 2.67 1875 8.48 0.40

HU8LYia

Initial settlement = Initial settlement before starting the next cycle.

ML

Maintain load test
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Result at Design

Result at Ultimate

Pile Pile Size Soil layer Date of Type of Date of Pile load Load Initial Remark
No. (mxm) at pile tip Piling Load Test Testing Load settle Load settle settle
(kN) ment (kN) ment ment
(mm) (mm) | (mm)
AP-1 (I) 0.50x 19.30 | Stiffclay | 01/07/02 ML 12/09/02 750(f) 71.80 | 1875(f) - 0.00 Final drive
AP-2 (I) 0.50 x 19.30 1" Sand 11/07/02 ML 05/11/02 750 242 1875 12.62 | 0.54 Final drive
AP-3 (I) 0.50 x 20.45 1" Sand 15/10/02 ML 05/11/02 750 1.84 1875 7.14 0.41 Grout &redrive
AP-4/1 (I) 0.80 x 35.89 2" Sand 26/12/02 ML 20/02/03 2400 5.53 | 4910(f) | 93.88 1.76
AP-4/2 (I) 0.80 x 35.89 2" Sand 26/12/02 ML 08/04/02 2400 3.87 6000 13.40 | 0.16 Pile toe grout
AP-5 (I) 0.80 x 37.04 2" Sand 10/05/02 ML 18/06/02 2400 4.41 6000 18.37 | 0.07 Pile toe grout
HU8LYia

Initial settlement =

ML
f

Initial settlement before starting the next cycle.

Maintain load test

fail
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g‘ﬂﬁ 4.2 Load Settlement Curve for Auger press in clay with final drive with tip in Stiff clay
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3 111 4.3 Load Settlement Curve for Auger press in clay with final drive into sand

with tip in 1* Sand
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gﬂ‘ﬁ 4.4 Load Settlement Curve for Full auger into sand layer with toe grout and redrive
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gﬂﬁ 4.5 Load Settlement Curve for Full auger in clay with press into sand with tip in 2™ Sand
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3 111 4.6 Load Settlement Curve for Full auger in clay with press into sand with single stage of
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A15199 4.1 WANISNAADOY Static Pile Load Test YoUeMUNH 19119114380

Case Piling Method Pile Pile Size Project | Depth | Depth Pile Tip Result of Pile Test Initial
No. (m xm) of of Depth Soil At Q,, AtQ,, Settle
Auger | Final (m) layer Load | Sett. | Load | Sett. ment
press | drive . kN) | (mm) | (kN) (mm) (mm)
@ | (m)
Full ,
DP1 | 0.50x25.0 | MWA 22.30 1" Sand 750 239 | 1875 | 7.52 0.17
drive
Full L - .
DP2 | 0.50x25.0 | MWA - 25.60 1" Sand 750 238 | 1875 | 7.49 0.53
drive '
' X . Full ’
1 Full Drive with tip DP3 | 0.50x25.0 | MWA - 2320 | I"Sand | 750 1.82 | 1875 | 7.00 0.09
: drive
in sand
. Full =
DP4 | 0.50x20.0 | MWA > 20.30 1" Sand 750 424 | 1875 | 9.50 1.75
drive '
, Full o
DPS5 | 0.50x25.0 | MWA - 24.10 1" Sand 750 238 | 1875 | 7.28 0.53
drive
Full §
DP6 | 0.50x25.0 | MWA - 22.90 1" Sand 750 2.67 | 1875 | 8.48 0.40
drive ¥

SL



at ' . 2 o
AN 4.1(91D) HANITNATDY Static Pile Load Test YO UUNT 1% 111115y

Case | Piling Method Pile Pile Size Project Depth | Depth | Pile Tip Res\ult of Pile Test Initial
No.. (mx m) of of | Depth | Soil AtQ, AtQ,, Settle.
Auger | Final (m) layer Load | Sett. Load | Sett. ment
press drive (kN) | (mm) | (kN) (mm) (mm)
(m) (m)
2 Auger press in clay
with  final  drive. | Stiff
.| AP 1 0.50x19.0 | MWA 18.10 1.20 19.30 750 71.80 | 750 71.8 0.00
(Blow in final drive Clay
is small)
3 Auger press in clay
with final drive into AP2 1 0.50x19.0 | MWA 18.10 | 1.20 19.30 | 1"Sand | 750 2.42 1875 12.62 0.54
sand '
4 Full auger in_.to sand
layer with toc grout | Ap3 1050200 | MWA | 20.00 | 045 |2045 | 1"Sand | 750 | 184 | 1875 | .14 041
and redrive |

-



o t 2 ) g A Qo
A3 19N 4.1(A0) WAN1INAABY Static Pile Load Test ﬂlmmwnﬂ%ﬂuam’mﬂ

Pile Size

Case Piling Method Pile Project | Depth | Depth Pile Tip Result of Pile Test Initial
No. (m x m) of of Depth | Soil AtQ,, AtQ,, Settle
Auger | Final (m) layer | Load | Sett. | Load | Sett. ment
press drive kN) | (mm) | (N) | (mm) (mm)
(m) (m)
5 Full auger in clay . : 2"
AP4/1 | 0.8x35.89 | BMA-AP | 35.89 . 35.89 2400 | 5.53 | 4910 | 93.88 1.76
with press into sand Sand
6 | Full auger in clay
with press into sand i :
AP4/2 | 0.8x35.89 | BMA-AP | 35.89 3 35.89 2400 | 3.87 6000 | 13.40 0.16
with single stage of Sand
grout
7 Full auger in sand "d
. _ . 9
with two stage of AP5 | 0.8x37.04 | BMA-AP | 37.04 - 37.04 2400 | 441 6000 | 18.37 1 0.07
Sand
grout




78.

43  WOANTIUMITINUNLIINNUUTUUN Auger Press Spun Pile

noAnTTuMITuThminysydousuaudy Spun Pile (Ultimate Pile Capacity) a3

T o acg <

o A a 3 4 5 I ¥ an %
pyadafifiadu  sziuegiuituazmaidamsneaduainlundait  Fedsenuuuazdes

as a o :: a a s ? Y < :
NITHUN me’fﬂﬂﬁdwqmsammaﬂymwuﬁu HASHYANTIUNITIUUIMUNVBUT UIY °§\3

s lmsesnuugndes awnsnfuiidgega ldamiiesnuuy

431 msSuhwinussynveaaudy Auger Press Pile NHdawagludunsadu

HIn
a s 2‘ o o i Py < i ;’f
_ HOHANTITUMITUUINUNYBUA WYY Auger press pile muﬂmmmwmgiu‘m
& £ o & Ao 3 Y ' Y Y
NIWWFRIUIN %QLﬁHLﬁ]L‘UN‘V]WTﬂTSﬂ@ﬁil\ﬂuIﬂﬁ\ifﬂiﬂi‘-ﬁi?% liﬂﬂi@@u]%@ﬁﬂTiﬂﬁZﬂWﬂﬂﬁ

a a a 1 [~ @ =1 3 qy
AN I@ﬂﬁﬁﬂﬁﬂ‘}’i%mwﬂwEJ?5il!“:ﬂnjmﬂ‘Hﬂ‘ﬂ@\‘iﬂW‘iﬂﬂﬁ%JW\?LﬁWL"‘ljil‘l%ﬂQ‘ﬂi}ﬁm@ﬂﬂﬂﬂvh_j‘u

2 Aoy Y & o aa ' <
. Auger press in clay with final drive FufluIsmsneadavesuaudy Auger

. E 4
press pile Junsgidi 2 Taoms Auger aelisudennudn 18.10 was vinduimsaen
ndinas TuBnalszunas 1.20 was (Pile tip -19.30 1.) blow UBINTABAANIYIIAY 5 blow/ft
2 a YR R 9 g d.:ty ’ ag A ~ [~} = @ n’:
gegmnsoieldd  daisvesmudulunsditieglusufumilomdssudalaounsfudu
[~ Aac ! T : ey :
NIANT0Y 1INMINATOLIAUTNAEIT Static Pile Load Test Fanaadna 13 lua1s1ed 4.1

t [ @ o ¥ [ oy o [ i
WUINA U Auger press pile 1un3eif 2 4 awnsesuhmiinussynueauandnIdfowssn

¥ ¥

R18380nUUY (Allowable Load) iy uazliaunsosuinminidon Hathitesnnnaves
M3AA Boiling 1Y Loosening udmaeldlmemusy dewansznylmweiidedy
sminussnnfidaoendy (Bad Bearing minfuusszdewanssnufiemsanmidanisiy
swinEeamuAag (Friction Capacity) 8019010118 WHRwITUMIAailam Soft Toe T

udaunziloavinalvg (Wet Process Bore Pile) enulas Tudy (2540,2543) woz

Teparaksa (2001)

1 ¥ N : o
diohinsmanuduiussznhahminusigniumnismiadiveuauiy
. o 3] . - .
Auger press in clay with final drive Tunsdif 2 nasiaudu Auger press in clay with final drive
R dt:; =4 =) v o A o1 a d :fl
into sand Tun38iH 3 WlSeufouiu duradlugld 4.8 wudmganssuveualyitae Iy
] a o Ao a 1 a = LY ~ o3 " W @ oA
UANRNNUUIN ‘VN‘YIlJL?’]ﬂNﬂIHﬂﬁﬂi’)ﬁ%ﬂ‘ﬂiﬂ?ﬁﬂﬂﬁﬂu LASUANHITUT UIUNINU BUING

A = ! kY Y o o o aa
Hesnnnansenunna U AU s U Auger press Tunsad 2



Fl 1/ 4.8 Load Settlement Curve for tested Auger press pile Case 2 and Case 3

Settlement ( mm.)

-160
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120

140

Load x 10 (KN)

160

180

260

| —o— AP 1 (Case 2)

A AP 2(Case 3)!
— =
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. . . - : s
4. Auger press in clay with final drive into sand Humsneaaauiy Auger

. aa & P Y] T 9/ o . A ~ (3R]
press pile 1‘1”)5‘&1!71 3 FIVSIVUBUNUNITNBA I U UVN Auger press pile Ghéﬂiﬂﬂ’] 2 {HELAN

= Y & A : < '
TumaaenauAundantn Auger TS bow genawn uazlatoveuaniufsuegly

cf/j 4 . =1 a
FUNTIWUTENIN 1.30 AT TRINHANTNATBY Static pile Load Test WUIILWYANTTHYDBA

et eiuauiusenivimsteatalunsdlfl 1 Wesnnmangadiveuaduiidnyne

nd' =t o ar c; =1 : ad‘ dyd s
lndifivedu dwaadlugli 4.9 msz@uiy Auger press pile unsdli 3 fildnuuems

: < i = 1 A a 4 ’
neaullumuiuszuueensiwegine Wowdaduaenlunsdii 1 Hanwerinniide

] P o o . o 1 I~1 . o P
dara 1¥A1MIngaRa9 Ultimate Load A 1ioonauaiia Auger press pille 1unaifi 3
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Load x 10 (KN)
0 20 40 60 80 100 120 140 160 180 200

X S SN D 18 E T S

Settlement { mm.)

- I @ pP6{Case 1)
-10 — ==L — _ — . =
r | A AP 2 (Case 3)

7 - - - - - - - -\

-14

g‘ﬂﬁ 4.9 Load Settlement Curve for tested pile DP6 in Case 1 and AP2 in Case 3

. <3 a
f. Full auger into sand layer with toe grout and redrive (1HINANAYDINT

1 g < o~ & ad & a 3 4 v 2 o
Aear1ua TN Auger press pile 1UATAN 4 FuFunea U UINAIUAT Auger a9 lilDetu
3 P= d T :zl 3 a .
ns1eFuusn lasldarsveua e lugunsis (Pile tip -20.0 W, FUNTWFD -18.0 1.)
S - ' Y =] 3 zay o = a Y 3‘ v a Y a Y =]
Wehimsneauasoludunouimutusziinganssumssuivini Inanesn U uus
Auger press pile MmsAeadlunsdn 2 iesnniidnyazvedditnsnoadiindoiu
] T Y
wazdinnuevesuanduimiy 39 lMhmafvavense lumssuiminveuaudu Tae
@ A :‘ <] 4 o i . . r~' .
mMysaRAt YUMot Y (Base Grout) 1Azt NARRIYIININAXOY Dynamic Pile Load Test
At Y :’ CY N . <1 4 o i kY =1 3 . dy 4 Qe
mammmmmmm%dmﬁuumuﬂ%mamwmmmmsﬂﬂﬁﬁmﬁsﬂumu@muu Fnfe
AR Fully auger press into sand with toe grout muﬁmwa'la“lu GHEN‘VI 4.2 WU’NLﬁH‘UMﬂ@‘U
Fonua liaansaduhmin ldamieenuunly iownmsia Loosenmg Faloeada
o m‘mmﬂmﬂuwmwmmwwmwﬂmgiqsﬁaﬂmum (Shaft Friction' Capacity) T,
TR 20 aumﬂmnuwﬂwnmmsaﬂnﬂmﬂmmmwugﬂwaﬂiﬂwaa@mumJ'em q
o Y . . o’ o d \ =1 @ a =1 =} 3
udiunazsihl¥ Friction Factor () Tudunsoiudy udludraludufumiiniedves

Adhesion Factor (O0) 93UAUVUAN A431891UN15I9098Y Teparaksa et al. (1999) uay Jud

(2543,%)
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RRIH Fully auger presss into sand layer with toe grout ﬁsﬁ‘ﬁmﬁ fi’e]’cf%ﬁ@thﬂﬁ

UsgAnEam s2unalaifia Boiling 1102 Loosening Talmoiauiunds indufozaunsadn
fminusoe Wmuilesnuuuld Fasuedy pie Nos dafuand3lumsndt 42 uas
ﬂinwmumuﬂ%ﬁumsm Base grout $4aAR4NINNT 50% wiefeufunmsi Base grout Tu

ﬂsmmmmumﬂ Loosening ‘nﬂmasuaumwu

: o o
- FNTNN 4.2 UEAIHANTINARTDY Dynamic Load Test 4a3d UV Fully auger press into sand with

toe grout 1 Iasemsneadelsensenihwesmsdsziuasnans

Pile Size Total Shaft End Stage Grout Total
No. X CAPWAP | Friction | Bearing | Fpirststage | Second stage | Third stage Vol.
Depth | Capacity | Q Q% | Vol | Pres | Vol | Pres | Vol | Pres | of
mxm Q | @ ) sure sure sure | Grouting
(kN)

litre | (bar) | litre | {bar) | litre | (bar) litre

4 | 0.5x20.0 984 662 322 510 10 400 16 400 17 1310
9 | 0.5x20.0 1784 1303 481 480 140 70 140 0 110 550
10 | 0.5x20.0 902 - 647 255 510 30 400 13 400 1| 20 1310
11 | 0.5x20.0 1120 | 837 283 510 40 400 10 400 17 1310

Remarks ; Base plug grout = 100 litre / Core plug grout = 120 litre

Lﬁmmmmﬁn'ﬁﬁimsﬁaﬂ%’mmu Fully auger press into sand layer with toe
grout dau“lmi"hiﬁﬁmsa%”Uﬁymﬁﬂylﬁ’ﬁe"%@’I’ﬁmwmamms%mﬁﬁﬂé”ﬂﬁynﬂuae‘lﬂ‘énﬂsvmm
45 . (Pile tip at -20.45 1.) mﬂuummmimﬁammn Static Pile Load Test 3923153161
MINgA7 aa”wqmismmlmwmmw ua“ﬂawnmammaﬂ‘mmm Fanslugli

4.10
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_ Load x 10 (KN)
0 20 40 60 80 100 120 140 160 180 200

Settlement { mm.)

-8 ———
L ’GDPC&(Casel)i
-10 ] 2 - - 1
AAP3(Case4)

_12 . - — —_ | i

‘gﬂﬁ 4.10 Load Settiement Curve for tested pile DP3 in Case 1 and AP3 in Case 4

432  ms5uihmdpussnnuauauds Auger Press Pile Hlawagludunsieduil

RN

= Y r?‘ @ <] . { . [ ¥ M
WRANTIUMISUINMINVOUR WAL Auger press pile NUdmmauinegludu
3 ~ 24 ‘fj d Ao 1 Y 1 9/ . a9 . 3 '
niwFunees sullwewunhnsnesielulasaimaneaiuemsindiing ge21 Fu

[] y kY
Tagenunsanazu ﬂ‘Wﬁniilﬂﬂ?“!ﬂﬂﬁﬂ“d@ﬁﬂ?’iﬂ@’d%lﬁm}i;lij‘lﬁﬁdﬁwa&@ﬂﬂ@@blﬂu

‘ '_ . ’ 4 = ) . ". y R < .
f. Full auger in clay with press into sand s‘f]ummﬂmmmmaaammwm

_ L RO T e o T : _

Auger press pile Tunsdifi 5 Faihmsaeaiialaoms Auger m”lﬂ‘luﬂuﬂuﬁaﬂmuﬁﬂﬂszmm
35.0 nms Lwalwﬂmmmmmqmwumwmmm wmwwaﬂ Iﬂﬂluﬁl‘ﬁ‘ﬂ vas tuTud
neTuTiaes iistlestunansenuvensiia Boiling 1a¢ Loosening oty way
[~ g dy s ‘ ] ¢:; Y i =2 A . ; Y
ndnnageululnsamstindsnn Auger aglifiszauanuan Uszaw 350 was uaada
v ¥R [ =3 5 - [ 3 g Q’ d'
musonaad U 1A0eseay 35.89 a3 B5orwadluFUNTI® 039 WAT W GUNIBTUR
A1Nan -35.50 1) Taswazneaehineldinamsduaziieuudadiala tioswni lasins
Aoty teneaiudnate ldmmsdaseaudinelua iy Spun pile Taofiud wuin ki
uuﬂmu"lmmammu (Inner Core) mumaqmﬂmﬂ‘lu Taner Core 92023 4W3 1214 Auger

Lamua@ﬂwmum mmmsmanmmﬂﬂlumw Spun pile ‘YI‘H‘V]%HL@]M mﬂuum”buawm

nsasainihlaeaoen Favnmsasieianuiise ﬂ‘nmagjﬁ 20u Tldasadlifaufessdy
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i ; 22 Y 2 d
Piezometric Level # -23.0 1uas Nelvinszauiianasllde Piezometric Level uaaaiitdaie

d 2 . ar 1 . @ ': =Y a .
VouauiuAANS - Loosening  uazmswmzdndigmielumduuazseamildfues g

: . 9 1 Qy My [ o o :’ 1 [ 1A v a
aunsoasrenuld uannnmsned 2 ddeand szabhimelueuiis Spun Sinsegiiszauiy
B 1A . dy -8 . 1 o [ = 9 )
AuiuueaIdfa Soil Plug Yuhidarwaniy wazussduiitaroeuiivezifounlasiseniy
ATEMSINA Loosening e uduAufanaIndeniel) 2 dlewi lévmsnaaeumidey
1hniindau3% Static Pile Load Test mananellugddl 4.119nmamsnageunuinauiy

b .

A UNmInUIINngIgalAng 491 @U (4,910 kN) H301ifT safety Factor 1111 2 1911
" . ) y U o/ % H +
vpuihminuIsynesaLLY 240 @ (2,400 kKN) Feaunsamanziuldnmsieadiuauiy
; v
Y o 9 s o as t [~
 Auger presstilit) Full auger with press into sand szeansasmiminussyn lduinniue iy
R P Ao [ 9 q oy A o o ' Y 9
“Auger press 1unsdifi 2 fhmsneaielulasenmslsepsenir diethuhmneadedae

. ¥ ]
ez yu AU Iv auiy

Load x 10 (KN)
0 100 200 300 400 500 600

1
’

Settiement {( mm.

-100

3 11%1 4.11 Load Settlement Curve for tested pile AP 4/1 in Case 5

- . . ' d. a
4. Full auger in clay with press into sand with single stage of grout A tia
1 . aa ] o o oas ay <) e
MInea1uauiy Auger press pile Tunidii 6 Fumududuimbunisedl dumsiiualgs
£ o ]
v g o o3 : . : v ] I
AUMWNITDINMTINUBUT UV Full auger with press into sand lAgnissanaliiunialy
<] V= oy o I =) ; . Y 12 2’
UL nseedminursiuiosiuas@es (Single Stage) lneldusunaninu (Grouting
. oy o : . R 9]
Cement) B9 50 % veenIainBa 1A uINMDY Full auger in sand with two stage of grout 3

= 3 ot [~ ' g o Qs = [ i 1 o
U lua1s 19N 4.3 1’1\3“ﬂiﬁja18!@"?&‘1]316@11&%“911@3’3}‘1% uazwummmmmuﬁmmu 210
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. . . 1 < . =1 % o
AANISNATRY Static Pile Load Test WUIWUA Auger press pile Tunidl@l 5 1t

¥

e v o = o ¥ o q ¥ @ A a et
UsuilsaTasmsdanarinjundasdusdinei i lindng AnT suRaTHLAZANA NS

o :l o 2 A ! o ~
lumsfuihwinvewediufiuinniu daaeslugdii 4.2

Load x 10 (KN}
0 100 200 300 400 500 600 760

1
J

.
=
=
i)
g
W
g 60 [—1T—————T —— -
A | —&— AP 4/1 (Case 5) | 1
' A AP 42 (Casc 6) |
-R0 PN - e e S = == ST .,_‘1_,...7 = —
r 4;
-180

3 17 4.12 Load Settlement Curve for tested pile AP 4/1 in Case 5 and AP 4/2 in Case 6

a13199 4.3 nameaniFaunshyulunsi Base grout veuaudy AP 42 uaz AP 5

Pile Size Plug Grout Stage Grout Remarks

No. X Base Core First stage Second stage

Depth plug - plug Vol. wic | Pres | Vol w:c | Pres
mxm grout | grout : ratio | sure ratio | sure

litre (bar) | litre (bar)

Total Vol. of Grouting ,litre

-Break pressure /

: 760/ | 0.8/ | 25/
AP4/2 | 0.8x35.89 | 140 180 v - - - 1500 | First stage

420 0.6 30
: -Plug grout w:c 0.6

APS 0.8x38.00 - 608.6 | 1207 | 0.7 12 1207 | 0.7 24 | 3022 | -Pluggroutw:c0.7
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7. Full auger in sand with two stage of grout iTMIMATIAvBINITABA AN -
_ad o & g o N S S
Auger press 1uns@A 7 a3 g Full auger udmsined lusunseduiiass Nnnuan
b4 ¥ Y v .
37.04 A3 INAERILANTNAIna1?  wuhdasaidusyas U ludunsieduiaesda
. - (VN o l Y : 2 ¥ o .
1.54 wins Favinoonmautnlulasemsneas e 15anseeiil F9nU 1 1@ Ul Auger press
+ -9
pile 1M1N15ABATNAWIT Full auger ufsdunsvezifeilym Piping Usansiw uoz
. A ] o q’z‘ d Ao v 9 kY nmdy-ﬂ o o oy ':]j
Loosening Ailmwvsaandy duiuauduiivhmsneasuaigisisahmsdadaihuily 2
YuaoU (Two Stage Grouting) Iagsanminuilusiauuiniy wazilieininageusias
a oy ar o Ay I x o @ 31 o = 3 o
Spwminveuauuaie3s Static Pile Load Test wuduanduaunsesuiiminfivimin
UTIYNFIGA 600 AU (6,000 kN) 16 e Safety Factor 1mMiy 2.5 1 veuhmiinusinn
BONLUY 240 AU (2,400 kN) uaziionlSsufious el Auger press pile Tunsdih 6 dauans
§ [~ ] 1 i Qday 41 o W ow 3' Y 4 [y
Tugii 413 sefiuieduiidoad et deiidsshdsuininanashalodsuiy
i@ U3 Auger press pile TUATEN 6 1{19991AM5LAN Piping AT Loosening Milmaiaudunay

N15%7 Stage groutting

Load x 10 (KN)
0 106 200 300 400 500 600 700

e !
AP 4/2 (Case 6) |

Settiement ( mm.}
] [
R

'
o

‘APS (Case7) |

e
[*)
1

o

sl
o
|

!
S

gﬂﬁ 4.13 Load Settlement Curve for tested pile AP 4/2 in Case 6 and AP 5 in Case 7
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. A 1 -
f. Full auger in sand with two stage of grout xﬂumﬂuﬂmmmsaaa%’mmmu
= a =1 1 :f 3 P o
Auger press Unsai# 7 Tawyi1ms Full auger dutlmeduegludunsiosuniass fnnwdn
a H o T ] =1 a’: 3 o -
37.04 Was NAMszeIANiudingy  suhdasaudusuas W lusunswduiiasds
& a =4 1 :’ 4 7 o
1.54 a3 ¥amneedanmaivululasemsneadelsansesai Fanudn @udy Auger press
» b
pile AMIMINBas19A03T Full auger sudiFumsivaziiailyul Piping veanse uaz
. a I~ Y 3 - o o + 1Y 9 Qddwd o (=) :l =1
Loosening Nuasysuauin duiuaiuniinsnaaiealglsissimssaaatinfuiy 2
v ¥ T
TuABY (Two Stage Grouting) InudaRarinjudiudnunnne uazidlemmageuiids
1Y : Y [~ A . . i o s :‘ o :’ o
Suhminvouauiug1e33 Static Pile Load Test wuinguduansasuiminiivhwmin
3 ~ 1 ¥ U i :’ Qs

UIINNYIGA 600 AU (6,000 kN) I8t Tie1 Safety Factor 10U 2.5 11 vouhminussyn

o P p 8 . oW o . A Y
DDAV 240 FU (2,400 kN) iazilion/5suiNoUA LI UYL Auger press pile TUNTAIN 6 AR

P=1

) — o 3 o $ s a Y I o
Tug 413 sufwswanduidesdedeistdeziinmh

¥
o -] -7 A Qs
Fmhminasnasthadiofeusy

Uiy Auger press pile Tun3@if 6 1{18991nN51AA Piping 118% Loosening Mottt udunam

A15911 Stage groutting

Load x 10 (KN)

0 100 200 300 400 500 600 700
0 @ T — T T T T
2 |-
4 |-
-~ 6 |-

Settlement ( mm.
=
r

3
L

1

n

A AP 472 (Case 6} (

-14 —
-16 O APS (Case7) | — b, I
\,

-20

4.13 Load Settiement Curve for tested pile AP 4/2 in Case 6 and AP 5 in Case 7
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3 oy [ : o [~1 . o c.;d 1 37
4.4 ﬂmﬂ%’ﬂumﬂmxaxanﬂswwammm‘ssuumuﬂmmsmsw Spun piles VIUMINDAIN

14

Add’ 1 as
AIBIBNUANA NN
< R s a ¥ Y = » [ | 3 ) @

{@UYN Spun pile 'Ylﬂ@ﬁ%ﬁ\i%’)ﬂl“ﬂﬂﬂﬂﬂ'ﬁﬂ@ﬁ‘iN“ﬂLLﬁﬂﬂNﬂuﬂJNﬂﬂ@ﬂ'li‘ﬂiqﬂﬂl)‘il@\?
< J : o o ) a g . =
-mwmﬁanmwunmsnﬂu"msz‘wﬂﬂammsmwﬂwmsmumwu Spun pile aamﬂu 2 NI
< o r Ao o ' -
ﬁ'lii"dﬂ?ﬁ‘ﬂ@\?lﬁ'lﬁ]l]LLﬁZﬂHL‘ﬁHQ‘HﬂQ‘UBQIﬂi\?ﬂ']’iﬁ@ Lﬁ'l‘a“[lﬂﬁi')‘l.li’)ﬂiﬂﬂiﬂi\iﬂﬁﬂﬁﬂ@ﬁ%}%ﬂ

a’J v 3/ .9 3 &
Tssnsenthwesmatszithuasnaswas InssmemsneasueimsidndniInage 21 ¥u el

<t ar dy
10D EARIU

Uty Spun pile AsawsmminTasamsdeadnlsanseaiweanisiszhuasuan
Wueduftvnaduigudna 050 1. seefivammiuegludunrofusnFuaiiy
Spun pile ‘luimémﬂfﬁwmiﬂ'aﬂ%’ué’mmﬂﬁﬂmsriaﬁ%’mﬁzmn@mﬁ'u 4 WYY A9 Full drive
with tip in sand , Auger press in clay with final drive {Blow in final drive is small), Auger press
in clay with final drive into sand Ua¢ Full auger into sand layer with toe grout and redrive A4
uaadBlumsned 44 wewuh fiminesniuy 75 §u (750 ) udud Spun pile i
Asard UL Auger press in clay with final drive (Blow in final drive is small) ﬁﬂﬁﬂgﬂﬁ’;ﬁﬁ?
@udinannia 71.80 u. amz"ln’mmsmmﬁauﬁagmﬁﬂmsnnqqqm draudy Spun pile f
AOEIILY Full drive with tip in sand , Auger press in clay with final drive into sand 4482 Full
auger into sandrlayer with toe grout and redrive ﬂiﬁﬁﬁﬂg@ﬁaﬁiﬂﬁgﬁmﬁuﬁa 2.39 Y. 2.42
YY. Ay 1.84 NU. AWA9UY uazﬁi‘;mﬁﬂmﬂ]ﬂqaqﬂ 187.5 AU (1875 kN) ienidudiviins
neadielagls Auger press in clay with final drive into sand %zﬁfimﬁﬂqﬂﬁ’mmﬁfﬁﬁ@ 12.62
VU, ﬁm%m‘u%mﬁﬁaa%’mmu Full dr'i\./e iune Full auger ihto sand layer with toe grout and

redrive HAIN1INTAGIMACUILIMIAUAS 7.52 WX, UAY 7.14 Y. AU WAL

4 V ) s < da
@udy Spun pile lulasemseadnemsindinags 21 Fu dwewdinii
¥ v 4 P=1 * 4’,’ . 3 a i £
iurgnenane 0.80 W, uazlidaweglutunsiwdunasdiinnudndsziia 355 v, lag
<] e 'sl. a ! FY < 9 [ = . .
ey lu Tasemstilgmatinnisneas @ ududdeny 34U A9 Full auger in clay with press
into sand , Full auger in clay with press into sand with singie stage of grout {401% Full auger in
’ @ P < 5 e : L @
sand with two stage of grout auaad ¥ luaisieht 4.5 Fawuhnihminesnuuy 240 fu (2400
g & o 1 Aacy . . . =) o ~ .
kN) iuduiiviimsneadedieds Full auger in clay with press into sand UNITNTARTUANT A
' ' 3 Ao ’ . . . - .
f® 5.53 Wy dauENINATIMIAe ALY Full auger in clay with press into sand with single

stage of grout ¢ Full auger in sand with two stage of grout ﬁmiﬂgm‘ﬂ‘ifm 3.87 yu. une
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4.41 uy, MUTIAY uaxﬁﬁymﬁﬂmsnﬂqazm 600 AU (6000 kN) 1 iy Full auger.vi'iil‘clay with
press in sand ansdutiminldifios 491 §u (4910 KN) HAZIMINARNING 93.88 1.
mu%uﬁﬁwmsﬁaﬁ%ﬁ«mn Full auger in sand with two stage of grout ﬁﬂﬁ‘l"i;ﬂﬁ?n’hﬁ’u 18.37
| - . c'f;aﬁﬁwmﬂﬂ’mmﬁuﬁﬁ1msﬁaa§'mmu Full auger in clay with press into sand wit.h
single stage of grout ANNTNTATIVOUSTUTUNIFY 13.40 1131, C'éwsnﬁu"lﬁ'a'wﬁifw'ﬂﬁﬂusmn
q4qe mm&mnﬂﬁwmmsm;ﬂﬁ’mmsmg%nazmnﬁuuaﬂmﬁmmmmsn‘lums%”uﬁymﬁﬂ
fidmeauduuandieiy iemnnansgnuiiannmadinvesmsneadrue iy Spun pile i
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R a ) s [~4 v { 4 :
#1597 4.4 HAAIAINIINFAMIVOUTUTY Spun Pile N3IUsWINTAsIMsABRs 19153 B

vosmstszihuaivais
Case Type of Pile Pile | Pile Settlement (mm.) Remark
Installation Size | Tip | AtDesign | At Ultimate
(m) | (m) Load Load
7506 kN 1875 kN
1 Full drive with tip in DP-1, See all in
0.50 | 22.30 2.39 7.52
sand table 4.1
2 Auger press in clay
Can Load
with final drive (Blow | 0.50 | 19.30 71.80 AP-1
only 750 kN :
in final drive is small)
3 Auger press in clay
with final drive into 0.50 | 19.30 2.42 12.62 AP-2
sand
4 Full auger into sand
layer with toe grout | 0.50 | 20.45 1.84 7.14 AP-3
and redrive
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M3eh 4.4 udassimIngadiveuddy Spun Pile AsuInYINTAsimsneaseemsin

11 Tne g 21 9u

Case Type of Pile Pile | Pile Settlement (mm.) - Remark
Installation Size Tip' At Design | At Ultimate
(m) | (m) Load Load

2400 kN 6000 kN

5 Full auger in clay with ' Can Load up
press' into sand 0.80 | 35.89 353 to only 4910 AP 4/1
kN (93.88mm)

6 Full auger in clay with

press into sand with 0.80 | 35.89 3.87 13.40 AP 472

single stage of grout

7 Full auger in sand with
0.80 | 37.04 4.41 18.37. APS

two stage of grout
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MsMIA Friction factor 3 (K tan0) Avarhimsdins1evindy (Back Analysiss) 910
AT UTeAN Y (£) ﬁﬁwmsngﬂﬁwmﬁamu%u (Deformation at pile top) 7 1AAIAITY
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4.5.1  Friction factor B (K tand)

Amnnfimes lumsszinaausudeanuludunsioded 3 (Burland, 1973)
Ju P Y & ) ac a d o . - 3
AN K tand Fegunsonmla laedimstinsednduninawsudoaniu (£) ludunse
~ @ N [~ : Y :’ Y . ar ’
fismsngaaveai e iy (Deformation at pile top) IHAIMdsTuIhminussymlszds (Q,)
pazamsudoaniulufufumilonfinoina1 Adhesion factor ndyafilinstiuauemnou
wihi dwaadluglil 414 Tegnavesmsimszduans Bluglauduiusssnin K @nd

7 3 v
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A woa
3100 TIDUAANU
1.2
Pile in Bangkok Subsofls
10 _.\:,: s % Drivenpile (suchada,!989)
S, o A& Drivenpile (Va3 2526)
- S5 O Base grout bore pite tipin sand (Teparaksa,2001)
o~ ) QT R AR < ave alpha to use for driven pile
08 [~ BT - ‘ P
g r 2 < A
S . A . Y
2 i RO
5} ° .. ™
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< ©
L o g A
A
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Uadrain shear strength (kN/m )

319 4.14 0 ugasAImAUTUF5EMI19AT Adhesion factor (OL) U S, dmSuauTueen
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1.2
Pile in Bangkok Subsoils
X L] Bore pile fip in sand {Teparaksa,2001) .
10 L X - - O Basc gow bore pile tpin sand (Teparaksa 2001)
[ B ° X Bore pile with polymer (Teparaksa,2002)
3 X '\‘ X A Bore pike (Suchada,1989)
= a8 - : X L] - Auger press pik (suchada,1989) ©
.
08 | . .l‘*; X S | B S --.>-(--.prujvio¢;si:nvstig;1(orsbompﬂe .
LR . X Ave alpha to use for Base grout pile
g ax
3 i x 6 @b X
b1 X 20 ) ‘Q~ “m A a 4L
) i <5l S B ]
E X ;(( X ow 3 y = x X X og ®
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<04 A= i e X
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( o T i S0 NN e
02 |- : 7 %
L X
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Undrain shear strength (kN/m )
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1.20 Pile in Bangkok Subseils

106 = — == — = — —t e
T # This study (Driven pile)
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Friction factor
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Angie of internal friction (f,b )
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4.5.1.2 1o Auger press pile
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wanTsieeimanuduiutsznie B dudugw ¢ dwmiuandy

¥
Auger press pile 911UNIMNA 5 dU TasaunsousninsanmudnyuzvesItmMnead1eld

¥
[ =t

IU

v
g
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o L oda o T, : Y e
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: % [~ :1‘ ciyd ] 1 z
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o a - < A = 9 ' ] g Y REE R
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factor (QV) Tugih 4.14 n weldlumameaws ufsamuveseuduludumilvuiehinig
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1.20

Pile in Bangkok Subsoils

1.00
O This study (Auger press with pile toe grout& redrive)

0.80 |- L 4 This study (Auger press in clay with final drive intosand) __

(B)

o
o
=

[}
B
o
=
L 4

Friction factor
T
n

020 [~ -

0.00 7 T —T T

30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0
Angle of internal Friction (¢3 i) '

P ¥ ~ @ 4 7 < A . ' ¥
Eﬂ‘ﬂ 4,16 Lo B WIEJ‘Uﬂ'Uﬂ“lQN d) WBIUNUVU Auger press Wuﬁzﬁﬂﬁ@ﬂiuﬂ'ﬁﬂﬂﬁiqﬁ
(ﬁ @ Drawdown Stress )

o T

o ::; b ¥
4. 1 Auger press Nhmsneadislagliliszuunen

< A o 3 = g 10 - = o
U Auger press imsneasielae lllFszyuaen s 3 du
o 5 . L .
AT @ WVNUDY Full auger with press into sand , Full auger with press into sand with single stage
g g 2 -
of grout URTITUVUILUY Full auger in sand with two stage of grout Tasgnduisvuaszivaiy
' o S A = @ = I ,3 . ) Y
af ludunesunesssduanuantsang 370 wes. ez duiseunyylam
1 0 1 . o a =t
Adhesion factor (O) Tu§u# 4.14 lumsasnamawsudoamuve sy luAumiie?
4'i B L B Y . ) =1 -q' 42‘ o % 1
11194910 WA9INN15 Grouting 11 1% Adhesion factor (O1) Tudumiisaminau dwsuat 3
Y X $ :

Tudunsiodleninsdimswrndunndwsuoamu ) Tutunsw ldwanisianzyid

uanelugiin 4.17
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1.20
Pile in Bangkok Subsoils
100 F—— S —— ]
3 B This study (Full aiiger with press into sand with single stage grout)
0.80 |- X This study (Full auger into sand layer with two stage of grout) E— - — —
an
\: D3 This study (Full auger with press inte sand)
=}
£0.60
&
=
=}
k> m
20.40 -g il
=
X
X
020 [ .
' o
B o
0.00 T T

300 310 320 330 340 350 360 370 380
Angle of internal friction (¢J )
= ) - Y ] ] ot I
31U 4.17 weaean B disuduany @ veududnAuger press 1l lusimsasnerudinlums

foadg (9 Drawdown Stress )
4.5.2 Adhesion factor (QO))

b 1
o dwmsumsdsznanusadeamulusuauntionn 18 luaudeunin
o0 w W ay Y] 3 o o Q, . .
msudanamsnaaeumasimihminussynusuaniuniimsnaaen aedT Static Pile Load

Test HIMIUNINUA 10 AU TasuenauKanIenuINIENsAeas e Iasadl
d. l:’ o ¥ v
4521  EdEnnImsnonselagszuUnen

d oo Y . A o a a s A 1
eraunihimsnead e lasssuuasnMiunihnainsztinenia
k4 . :
Adhesion (QU) IVanuasmau 8 du Ae 1y DP1, DP2, DP3 , DP4 , DP5 , DP6 Guifly
. @ o4 . Ao - . .
Eduaen waziaudin AP2 fu AP3 Fuiluiauduiivinnisnead ey Auger press in clay
with final drive 4% Full auger into sand with toe grout and redrive mud ey Tasanduianun
= i 3 :1' 1 ddy 3 9 et
Hdmesglusunsioduusn Tumsmsal Adnesion factor (00 Tunsdidl wldladnnis
a d o 1 : = g a = PP [~ [
AInsednduanamsudoamuduin ) veumdnlusudumiled oy lunsdifmdiueg

k4 v H [1
Tugumste azldm Kand fuaaslugdn 415 woldlumsmausufeanududisues



94

rndnludunsie Taonamsinsed lusozduauuaadBlumanuan ¢ sasanuduiug

5511191 Adhesion factor (1) U1 Undrain Shear Strength uaraa 13 lugali 4.18

1.4
Pile in Bangkok Subsoils
¥ .
.2 F- e -
X © This study (Driven pife)
o~ 1.6 |~ % — . N A This study (Auger press in clay with final drive ;o sand)
3 i O % , A ,
s 0.8 ’~ N o . B 1 This study (Full auger into sand with toe grout and redrive) i
S ©
=] L oo 8
= s
Z 06 = .
3 g o o
=
<
< 04 e
I
02 | - -
0.0
0 50 100 150 200 250 300

2
Undrain shear strength (kN/m )

{ . [T ] 3 o o o [~} {
77 4.18 naaenNuFuRUTI2H 3191 Adhesion factor (Q0) U S, 5w udunimsaen

g lumatinveansneding

4522 wuduiihimIneai1alaeszuy Auger with press

¥ 3
A AN

udulunsdiifiihunseiiNema:  Adhesion factor (O fi
Sy AP1 Humsfead1auuy Auger press in clay with final drive Ifipeainlunisaen
mu%u*?;szﬂmﬂﬁmﬁ%wmuﬂ%mmanﬁaamﬂ sz 5 ﬂ%&v/ i T oy
woAnssuouaiduiidinsneadianuy Auger with press Tun1s1a1 Adhesion factor (O0)
Voumduluns Al Taems tial & error #1999 Adhesion factor (O IA8310AI3AILI
waas 3 lumanuan 1 uazfnudiuues Adnesion factor (O U Undrain Shear

Strength (S,) sarAIRagUR 4.19
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1.4
Pile in Bangkok Subsoils

O This study (Auger peess into clay with final drive, AP )

Adhesion factor ((1,)
> o = -
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0 50 100 150 200 . 250 300
Undrain shear strength (kN/m }

P v o d € 1 @ o @ < {
E‘lhﬂ 4.19 UaMIRUAUNUTIZHINAT Adhesion factor (OL) AU S, ﬁ1ﬁ3ﬂlau‘l‘iﬂﬁfﬁﬂ15Auger

with press in clay
4.6 msdszanamusamumuiidaieends

mstsznasusdhunuiivmsadudmiumalinnedd ldnmssusdeya
manaaeLIa iy Spun pile Thmsneadiedromaiini o °lw§u.ﬁuﬂ§amw a Fedaw
mu%méiu%uﬁmmhaﬁu 2 @01 fio Laﬁuﬁﬁﬂmﬂ@gﬂu%ﬂumm‘ﬁymﬁﬂ waziarududi
ﬂawaéiu%umw%uﬁam wamsinsizvezLansluglswewniines Bearing Capacity
Factor (N) 1At Effective Overburden Pressure (G,.”) MFlumsiiangiasfinsamaves
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“msguiiiana 1asly Drawdown Stress Tumssuan
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N, %zﬁmqﬁummﬂmﬁuﬁmmfhsgu ¢ vazammsAnuwganssumsnsusaing luen
wnduwud usaBramuiivuauduzgnRinsanoudengsganounsiannuigagega
vowssdiivmady luduneuntsmareumuiuiivimsdhminussyn g
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¥ i 3 . ¥ b4
aruduRutsznmsdshminussyndumnniadinidsuhminussyadl
(Load — Settlement relationship) 51802B8a Tumsdmaumm N, uaas i lumanuan ¢ uaz

= o T [ LN a1 i H4
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wlsaumatinvesnisneadte fe fead e launInendIuIY 6 AU ABAI1NLUL Auger bress
in clay with final drive into sand (AP2) 814724 1 AU LlazMIABa U Full Auger into sand
with toe grout and redrive (AP3) $1121 1 Ay Tﬂmmx%ﬁwuﬂﬁﬂawagiuﬁi‘fgmsw%mﬁﬂ
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Pile in Bangkek Subsoils
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4.6.2 & Spun pile ivhinmsnea319laems Auger press tag hifimsaonauda
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Pile in Bangkok Subseils
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1.20
L Pile in Bangkok Subsoils
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M9 N1 vgugau BH-1T (1¥dunauandiu DP 1)
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TEAM CONSULTING ENGININEERS CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-1T  Testby: Date: 17/12/2542 Checked by :
Depth w Atterberg Limit Unit S, SPT o

Sample m. % (%) Weight | (UC) - .‘g

No. x 10 x 10 N Z .L%

From | To LE P PL AP e | kv | Value °

ST-1 1.50 2.00 34.80 | 70.10 27.7 42.4 1.86 8.13 CH

ST-2 3.00 3.50 51.50 1.74 0.80

ST-3 4.50 5.00 84.00 | 76.80 | 28.60 | 48.20 1.54 0.80 CH

ST-4 6.00 6.50 88.60 1.49 1.09

ST-5 7.50 8.00 73.90 1.60 0.84

ST-6 9.00 9.50 83.10 1.54 2.09

ST-7 10.50 | 11.00 | 70.60 1.61 1.07

ST-8 12.00 | 12.50 | 66.70 1.54 1.82

ST-9 13.50 | 14.00 | 63.40 | 85.80 344 514 1.63 3.45 CH

ST-10 | 15.00 | 15.50 | 26.50 2.03 1.22

SS-1 16.50 | 16.95 15

SS-2 18.00 | 18.45 | 26.40 | 49.40 | 20.10 | 29.30 13 CL/CH

SS-3 19.50 | 19.95 | 28.10 11

SS-4 | 21.00 | 21.45 39

SS-5 | 22.50 | 22.95 35

SS-6 | 24.00 | 24.50 28

SS-7 | 25.50 | 2595 | 15.80 22 SM

SS-8 | 27.00 | 27.45 26

SS-9 | 28.50 | 28.95 45

SS-10 | 30.00 | 30.45-1 27.90 27

SS-11 | 31.50 | 31.95 | 26.80 [ 36.40 | 20.00 | 16.40 19 CL

SS-12 | 33.00 | 3345 | 28.30 15

SS-13 |'.35.00 | 35.35 50/2"

END OF BORING




M319f N2 vgugau BH-2T (19dunauandiu DP2, DP 5 )
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TEAM CONSULTING ENGININEERS CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-2T  Testby: Date:  22/12/2542 Checked by :
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-1 1.50 2.00 41.20 1.88 0.93
ST-2 3.00 3.50 3420 | 50.70 20.2 30.5 1.98 0.44 CH
ST-3 4.50 5.00 54.60 1.63 1.90
ST-4 6.00 6.50 69.10 1.59 1.37
ST-5 7.50 8.00 71.80 | 80.40 | 31.70 | 48.70 1859 1.71 CH
ST-6 9.00 9.50 67.80 1.57 2.54
ST-7 10.50 | 11.00
ST-8 12.00 | 12.50 | 83.80 1.54 1.96
ST-9 13.50 | 14.00 | 63.00 1.61 3.59
ST-10 | 15.00 | 15.50 | 52.20 | 75.90 | 31.20 | 44.70 1.67 443 CH
SS-1 16.50 | 16.95 | 25.30 9
SS-2 18.00 | 18.45 | 28.20 | 60.60 | 22.10 | 38.50 1.84 19 CH
SS-3 19.50 | 1995 | 21.50 29 SM
SS-4 | 21.00 | 21.45 46
SS-5 | 22.50 | 2295 | 13.10 42 SW-SM
SS-6 | 24.00 | 24.45 34
SS-7 | 25.50 | 2595 | 12.70 23 SW-SM
SS-8 | 27.00 | 27.40 50/10"
SS-9 | 28.50 | 2895 | 21.50 50 SM
SS-10 | 30.00 | 30.30-] 25.70 | 37.40 | 20.60 | 16.80 50/6" CL
SS-11 | 31.50 | 31.95 | 18.40 42 SM
SS-12 | 33.00 | 3345 | 19.60 NP NP NP 59
SS-13 |'35.00 | 35.40. | 21.80 50/10" SM
END OF BORING
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ASTM TESTING CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-4A  Testby:  WP. Date: 20/01/2545 Checked by : WP
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-1 1.50 2.00 NO RECOVERY
ST-2 3.00 3.50 BI72 1.91 1.70
ST-3 4.50 5.00 72.24 | 85.80 | 39.03 | 46.77 1.51 1.27 CH
ST-4 6.00 6.50 75.82 1.48 1.16 CH
ST-5 7.50 8.00 NO RECOVERY CH
ST-6 9.00 9.50 75.74 | 89.00 | 37.44 | 51.56 1.49 1.68
ST-7 10.50 | 11.00 CH
ST-8 12.00 | 12.50
ST-9 13.50 | 14.00 | 69.34 | 79.80 | 36.38 | 43.42 1.59 3.07
ST-10 | 15.00 | 15.50 | 61.10 1.64 4.11 CH
SS-1 16.50 | 16.95 | 2434 | 49.30 | 28.05 | 21.25 11 CH
SS-2 18.00 | 18.45 | 18.20 NP 20 CL
SS-3 19.50 | 1995 | 23.54 | 44.50 | 26.65 | 17.85 35 SM
SS-4 | 21.00 | 2145 | 26.06 19 CL
SS-5 | 22.50 | 2295 | 2475 | 4630 | 28.64 | 17.66 43 CL
SS-6 | 24.00 | 24.45 | 17.92 NP 39 CL
SS-7 | 25.50 | 25.95 NO RECOVERY 40 SP
SS-8 | 27.00 | 27.45 | 21.37 NP 38
SS-9 | 28.50 | 28.95 | 21.13 NP 35 SP
SS-10 | 30.00 | 30.45-1 20.66 NP 32 SM
SS-11 | 31.50 | 31.95 NO RECOVERY 42 SM
SS-12 | 33.00 | 3345 | 22.30 NP 50/6"
SS-13 ['34.50 | 34.95 | 19.21 NP 55/9" SM
SS-14 | 36.00 | 36.45 NO RECOVERY 59 SM
SS-15 | 37.50 | 37.95 NO RECOVERY 55/10"
END OF BORING
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ASTM TESTING CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-5A  Testby:  WP. Date:  28/01/2545 Checked by : BT
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-1 1.50 2.00 NO RECOVERY
ST-2 3.00 3.50 SM'S 1.45 1.67 CH
ST-3 4.50 5.00 66.25 | 78.13 | 3498 | 43.16 1.41 1.81 CH
ST-4 6.00 6.50 69.25 1.68 1.94 CH
ST-5 7.50 8.00 NO RECOVERY
ST-6 9.00 9.50 74.19 | 85.00 ‘ 34.22 ‘ 50.78 1.58 2.87 CH
ST-7 10.50 | 11.00 NO RECOVERY
ST-8 12.00 | 12.50 NO RECOVERY
ST-9 13.50 | 14.00 NO RECOVERY
ST-10 | 15.00 | 15.50 | 54.19 | 59.97 | 26.79 | 33.17 1.59 4.20 CH
SS-1 16.50 | 16.95 | 30.80 | 51.43 | 27.28 | 24.15 9 CH
SS-2 18.00 | 18.45 | 26.30 12 CH
SS-3 19.50 | 1995 | 2422 | 2693 | 17.23 9.70 14 SC
SS-4 | 21.00 | 2145 | 2566 | 31.04 | 19.25 | 11.80 18 CL
SS-5 | 22.50 | 2295 | 17.81 NP 45 SM
SS-6 | 24.00 | 24.45 | 19.76 NP 53/9" SM
SS-7 | 25.50 | 25.95 NO RECOVERY 54
SS-8 | 27.00 | 27.45 | 17.89 NP 52 SM
SS-9 | 28.50 | 28.95 | 16.55 NP 54 SM
SS-10 | 30.00 | 3045 ] 26.53 /| 28.32 ‘ 23.42 ‘ 14.90 53/9" CL
SS-11 | 31.50 | 31.95 | 20.94 NP 35 SM
SS-12 | 33.00 | 33.45 NO RECOVERY 45
SS-13 ['34.50 | 34.95 | 17.91 NP 45 SM
SS-14 | 36.00 | 36.45 NO RECOVERY 56/9"
SS-15 | 37.50 | 37.95 NO RECOVERY 56/9"
END OF BORING
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ASTM TESTING CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-6A  Testby: WP Date:  16/12/2545 Checked by : BT
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-1 1.50 2.00 NO RECOVERY
ST-2 3.00 3.50 48.02 | 66.93 ‘ 34.77 ‘ 32.16 1.76 2.70 CH
ST-3 4.50 5.00 NO RECOVERY
ST-4 6.00 6.50 7498 | 87.80 | 38.74 | 49.06 1.55 1.54 CH
ST-5 7.50 8.00 80.92 1.58 1.36 CH
ST-6 9.00 9.50 NO RECOVERY
ST-7 10.50 | 11.00 | 74.04 1.54 1.79 CH
ST-8 12.00 | 12.50 | 78.48 | 90.26 | 39.92 | 50.35 1.63 1.89 CH
ST-9 13.50 | 14.00 NO RECOVERY
ST-10 | 15.00 | 15.50 | 60.01 | 69.16 | 31.18 | 37.98 1.66 3.48 CH
SS-1 16.50 | 16.95 | 35.04 | 55.88 | 30.57 | 25.32 9 CH
SS-2 18.00 | 18.45 | 33.08 10 CL
SS-3 19.50 | 1995 | 25.65 | 3544 | 22.45 | 13.00 17 CL
SS-4 | 21.00 | 2145 | 24.86 NP 48 SM
SS-5 | 22.50 | 2295 | 21.58 NP 55/9" SP
SS-6 | 24.00 | 24.45 | 20.54 NP 53/9" SP
SS-7 | 25.50 | 25.95 NO RECOVERY 55/10"
SS-8 | 27.00 | 27.45 | 16.49 NP 52/10" SP
SS-9 | 28.50 | 28.95 NO RECOVERY 35
SS-10 | 30.00 | 30.45-| 19.15 NP 40 SM
SS-11 | 31.50 | 31.95 | 20.29 NP 41 SM
SS-13 | 34.50 | 34.95 NO RECOVERY 56
SS-14 | 36.00 | 36.45. | 18.84 NP 55/9" SM
SS-15 | 37.50 | 37.95 | 19.57 NP 50/8" SM
END OF BORING
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ASTM TESTING CO.,LTD SUMMARY OF TEST RESULT
Project : Metropolian Waterworks Authority Location : Prachacheun , Bangkok , Thailand
Borehole No: BH-8A  Testby:  WP. Date: 24/01/2545 Checked by : WP.
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-1 1.50 2.00 NO RECOVERY
ST-2 3.00 3.50 45.01 | 61.32 | 28.37 | 32.95 1.72 2.17 CH
ST-3 4.50 5.00 66.35 1.55 1.56 CH
ST-4 6.00 6.50 79.49 1.53 1.23 CH
ST-5 7.50 8.00 NO RECOVERY
ST-6 9.00 9.50 NO RECOVERY
ST-7 10.50 | 11.00 NO RECOVERY
ST-8 12.00 | 12.50 | 68.89 | 80.57 | 34.88 | 45.69 1.60 2.12 CH
ST-9 13.50 | 14.00 | 71.97 1.58 2.44 CH
ST-10 | 15.00 | 15.50 | 55.00 | 61.06 | 25.06 | 36.00 1.74 4.30 CH
SS-1 16.50 | 16.95 | 30.40 | 40.70 | 23.76 | 16.94 8 CL
SS-2 18.00 | 18.45 | 26.06 10 CL
SS-3 19.50 | 1995 | 2538 | 33.64 | 19.55 | 14.09 17 CL
SS-4 | 21.00 | 2145 | 23.06 | 3435 | 21.48 | 12.87 26 CL
SS-5 | 22.50 | 2295 | 15.80 NP 52 SG
SS-6 | 24.00 | 24.45 | 16.35 NP 54/9" SG
SS-7 | 25.50 | 25.95 NO RECOVERY 56/10"
SS-8 | 27.00 | 27.45 NO RECOVERY 49
SS-9 | 28.50 | 2895 | 16.82 51 SM
SS-10 | 30.00 | 30.45-| 21.25 52/9" SP
SS-11 | 31.50 | 31.95 | 20.06 NP 52/9" SP
SS-12 | 33.00 | 33.45 NO RECOVERY 48
SS-13 |'34.50 | 34.95 | 20.37 NP 54 SP
SS-14 | 36.00 | 36.45 | 21.19 NP 59/10" SP
SS-15 | 37.50 | 37.95 NO RECOVERY 57/9"
END OF BORING
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STS INSTRUMENTS CO.,LTD

SUMMARY OF TEST RESULT

Ed
Project : 1A59M501A15HNY12 Twa g 21 Fu

Location : DUU TINAULNA 40 NIUNNUNIUAT

Borehole No: BH-2S  Testby: Date:  24/01/2545 Checked by :
Depth w Atterberg Limit Unit S, SPT o
Sample m. % (%) Weight | (UC) - .‘g
No. x 10 x 10 N Z .L%
From | To LE P PL AP e | kv | Value °
ST-01 1.50 2.00 43.30 1.79 3.00 CH
ST-02 3.00 3.50 93.40 1.47 0.80 CH
ST-03 4.50 5.00 91.80 1.46 CH
ST-04 6.00 6.50 84.50 1.50 1.90 CH
ST-05 | 7.50 8.00 80.30 1.50 1.60 CH
ST-06 | 9.00 9.50 81.30 1.51 1.70 CH
ST-07 | 10.50 | 11.00 | 72.00 1.52 1.80 CH
ST-08 | 12.00 | 12.50 | 55.20 1.68 2.30 CH
ST-09 | 13.50 | 14.00 | 48.30 1.73 2.40 CH
SS-10 | 15.00 | 1545 | 26.10 | 76.40 | 24.50 | 51.90 7 CH
SS-11 16.50 | 16.95 33.30 1.83 8.60 12 CH
SS-12 | 18.00 | 18.45 22.10 17 CH
SS-13 19.50 | 19.95 23.70 18 SC
SS-14 | 21.00 | 21.45 20.10 1.96 20 CH
SS-15 | 22.50 | 22.95 9.10 2.18 16.80 41 CH
SS-16 | 24.00 | 24.45 18.00 42 SM
SS-17 | 25.50 | 25.95 19.50 32 SM-SP
SS-18 | 27.00 | 27.45 | 16.10 42 SM-SP
SS-19 | 28.50 | 28.95 | 20.70 1.96 16.80 26 CH
SS-20 | 30.00 | 30.45 ] 15.20 39 CH/SM
SS-21 | 31.50 | 31.95 | 15.30 2.09 27.60 35 CH
SS-22 | 33.00 | 3345 | 17.80 1.96 14.70 23 CH
SS-23 |.34.50 | 34.95 | 23.50 23 CH/SC
SS-24 | 36.00 | 36.45 13.10 42 SM
SS-25 | 37.50 | 37.95 | 15.10 69 SM-SP
SS-26 | 39.00 | 39.45 17.80 55 SM-SP
SS-27 | 40.50 | 40.95 17.70 2.01 28 CH

END OF BORING
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SPT
0.00
0
Medium stiff clay 1 2 % o
3.50
Sr
—o—SPT
Soft clay
—+— Blow count
-10
12.00 [
Medium clay
15.00
=1OM
Stiff clay
20.50 20
Dense silty sand & .
26
29.50 4
-30

9
v v oA <
71 v13 uaagdaruanve TN DP 1

MINLAAIAIAMANTAAUYD IR BH-1T dm5uldsinuia DP1

Soil Medium stiff Soft clay Medium clay Stiff clay Dense silty
Property clay sand
Depth (m.) 0.00-3.50 3.50-12.00 12.00-15.00 15.00-20.50 20.50-22.30
Y. (kN/mS) 18.60 16.00 16.50 19.70 21.00
SPT (N Value) 13 45
S, (KN/m’) 35.00 17.00 30.00 89.10
W, (%) 42.00 75.00 65.00 27.00
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SPT
0.00
- 0
Medium stiff Clay B 20 40 60 g
3.50
-5
—0—SPT
Soft Clay —+— Blow count
-10
13.00
Medium clay
16.00 N
Stiff clay
19.00
20.50 Very stiff Clay 20
Medium dense
2500 silty sand s
SR -25
Very dense silty sand
50/10"
29.00 | %
30,50 Hard clay 20 >
% 3 a <
71 ¥14 naasgidaduauvoua Ul DP 2
MINLAAIAAVANTAAUVOIMANIIE BH2T d1m5ulsdiuia DP2
Soil Medium Soft clay Medium clay Stiff Clay Very stiff Medium Very dense
Property stiff clay clay dense sand fine sand
Depth (m.) 0.00-3.50 3.50-13.00 13.00-16.00 | 16.00-19.00 | 19.00-20.50 | 20.50-25.00 | 25.00-25.60
Y, (kN/m’) 18.50 15.80 16.80 19.50 19.80 20.50 21.00
SPT (N Value) 11 18 25 40
S, (kN/m’) 35.00 17.30 30.00 75.40 123.30
W, (%) 38.00 70.00 58.00 28.20 25.30
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SPT
0
i 20 40 00 8

-5

—0—SPT

—— Blow count
100 |
SN

-20

539"

-25

-30

A Y 09/’ a <
719 15 vangdaduauvoua 1y DP 3

MINLAAIAINVANTAAUVOIMANIIE BH-5A damTulddiuin DP3

Soil Soft clay Medium clay Stiff clay Very stiff clay Dense to very
Property dense sand
Depth (m.) 0.00-13.00 13.00-16.00 16.00-19.50 19.50-20.50 20.50-23.20
Y. (kN/ms) 15.30 16.00 19.50 19.90 21.00
SPT (N Value) 12 18 40
S, (KN/m’) 20.00 32.00 82.20 123.30
W, (%) 67.20 54.20 28.60 25.00
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SPT
0.00
_— 0
Medium clay ° ) 20 n 60
4.00 |
-5
. ——SPT
Soft clay - —+— Blow count
-10
14.00 |
1600 Medium clay 15
1750 Stiff clay
18.20 Very stiff clay
Dense to very dense L= 20
silty sand 559
539"
-25
S55/10"
28.00 52/10"
-30

9y
v v oA <
71 v16 uanagdasuauve @y DP 4

AT NUAAIAINUANTAALUDIHAUIIL BH-6A d1n5ulHd 11701 DP 4

Soil Medium clay Soft clay Medium clay Stiff clay Very stiff clay Dense to very
Property dense sand
Depth. (m.) 0.00-4.00 4.00-14.00 14.00-16.00 16.00-17.50 17.50-18.20 18.20-20.30
Y. (KN/m’) 17.60 15.80 16.60 19.50 19.80 20.50
SPT (N Value) 15 20 48
S, (KN/m”) 35.00 17.30 33.00 102.80 137.00
W, (%) 48.00 77.10 60.00 34.00 25.70
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SPT
0.00
0
Medium stiff clay ) % 0 0 q
3.50 |
.5 -
—0— SPT
Soft Clay —+— Blow count
-10
-
L
13.00
Medium clay i
16.00 Lo
. 9
Stiff clay
19.00 19
20.50 Very stiff clay 2 7 SRV
15
2750 Medium dense fine sand T
g |
Very dense silty A 64
25
sand
50/10"
29.00 %
30.50 Hard clay 30 S
o 3 a <
71 ¥17 uaaszdaduanveua vy DP 5
MINUAAIAANANTAAUYDIMYNE BH2T dwmsulysiuie DP5
Soil Medium Soft clay Medium Stiff clay Very stiff Medium Very dense
Property stiff clay clay clay dense sand fine sand
Depth (m.) 0.00-3.50 3.50-13.00 | 13.00-16.00 | 16.00-19.00 | 19.00-20.50 | 20.50-22.50 | 22.50-24.10
Y, (kN/m) 18.80 15.80 16.80 19.50 19.80 20.50 21.00
SPT (N Value) 11 18 25 40
S, (KN/m’) 35.00 17.50 30.00 75.40 123.30
W, (%) 38.00 70.00 58.00 28.20 25.30
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SPT
0.00
0
Medium clay b 2 4 60 §
4.00 :
-5
| —o—spr
Soft clay —+— Blow count
-10
14.00 :
Medium clay R
17.00 :
000 Stiff clay i
20.00 Very stiff clay r
_20 L
= A
2
N A
i h
Dense silty sand 25 b
30.50 =

9y
v woAa <
71 18 uaagdnuauveua N DP 6

AT NUAAIAINMANTAAUYD AN BH-8A d1miuldd1nin DP6

Soil Medium clay Soft clay Medium clay Stiff clay Very stiff clay Dense fine
Property sand
Depth (m.) 0.00-4.00 4.00-14.00 14.00-17.00 17.00-19.00 19.00-20.00 20.00-22.90
Y, (KN/m") 17.20 15.70 17.50 19.50 19.80 20.50
SPT (N Value) 13 22 38
S, (kN/m’) 35.00 17.30 33.00 89.10 150.70
W, (%) 45.00 71.70 50.00 24.40 23.00
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SPT
0.00
— 0
Medium stiff clay | © ) 2 40 60 g
4.00 I
.5 -
—0—SPT
Soft Clay | —+— Blowcount
-10
3
13.00 i
Medium clay *
16.00 13
_ I 11
Stiff clay o L 0
19.50 2 , }g
20 5 3
27.00 Medium dense silty sand -
i
i I
. 39
Dense silty sand 25
40
28.00 | 38
3
-30 1
o as/' a <
71 v19 uaaszidaduauve U UIN AP 1
MINLAAIANVUANTAAUVDIMANIIE BH-4A dmTulddman AP1
Soil Medium stiff Soft clay Medium clay Stiff clay Medium dense
Property clay fine sand
Depth (m.) 0.00-4.00 4.00-13.00 13.00-16.00 16.00-19.30
Y, (kKN/m’) 18.20 15.00 16.20 19.50
SPT (N Value) 15
S, (KN/m”) 72.00 17.00 35.00 102.80

W, (%) 31.70 74.50 65.00 21.00
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SPT
0.00
— 0
Medium stiff clay | © ) % % 60 g
4.00 ’
5
—— ST
Soft Clay —+— Blow count
10
3
13.00
r
Medium clay L
16.00 13
1800 Stiff clay I
. . 2 L 1 (W
Medium dense silty N 2
2200 sand T
43
. 39
Dense silty sand 25
40
28.00 38
| 35
30

9
v woAa <
31 v20 uanszldaruauve u@ Iy AP 2

MINLAAIANVUANTAAUVOIMANDIE BH-4A dmiulddiuie AP2

Soil Medium stiff Soft clay Medium clay Stiff clay Medium dense
Property clay fine sand
Depth (m.) 0.00-4.00 4.00-13.00 13.00-16.00 16.00-18.00 18.00-19.30
Y, (kN/m’) 18.20 15.00 16.20 19.50 21.00
SPT (N Value) 15 36
S, (KN/m”) 72.00 17.00 35.00 102.80
W, (%) 31.70 74.50 65.00 21.00
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Medium dense silty g 2
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9
v woAa <
71 v21 nanszdasuanveuauiy AP 3

MINLAAIANVUANTAAUVOIMANDIE BH-4A dmiuldfiuie AP2

SPT
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20

40 60

[ | —0—SPT

4

Soil Medium stiff Medium dense
Soft clay Medium clay Stiff clay

Property clay fine sand
Depth (m.) 0.00-4.00 4.00-13.00 13.00-16.00 16.00-18.00 18.00-20.45
Y, (kN/m’) 18.20 15.00 16.20 19.50 21.00
SPT (N Value) 15 36
S, (KN/m’) 72.00 17.00 35.00 102.80
W, (%) 31.70 74.50 65.00 21.00
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SPT
0.00 AP 4/1 AP 4/2 APS 0
,00 Medium clay i
l 20 40 60
51
Soft clay el
A0
12.00 I
1450 Medium clay I
JFER
Stiff clay f
17.50 i n
-
Very stiff clay 20k 18
22.00 I
! 4
I )
Dense sand %5 2
28.00 I )
i §
2l B
Hard clay 1 3
I i
3550 H H . 3| .
Very dense sand Ppr I &
40.00 " I %

51) 122 uaasgildaduauve st iy AP4/1,AP 4/2 LAz AP 5

MINLAAIAINUANTAAUVDINAUIDIE BH-2S dmSul¥fuial AP 4/1,AP 42 102 AP 5

Soil Medium Soft clay Medium Stiff clay Very stiff Dense Hard clay Very
Property clay clay clay sand dense sand
Depth (m.) 0.00-2.00 2.00-12.00 12.00-14.50 | 14.50-17.50 | 17.50-22.00 | 22.00-28.00 | 28.00-35.50 | 35.50-38.00
'Y‘ (kN/mK) 18.00 15.00 17.00 19.00 20.00 21.00 20.00 21.50
SPT (N Value) 10 18 40 35 55
S, (kN/mz) 36.00 17.00 33.00 68.50 123.30 239.80
A (%) 43.30 84.00 51.70 27.00 22.00 18.40




(=2 R ek L) N A B9 160 L T - -
- EFRFH RSN ARAARA Y _ o <l
L LI -1 L. 4 {i:‘l‘ﬂil_’_!.! )
- AP3 HMEEN !!1!!:!:.1!;_;”‘”5:!1 WEENRERE SN wsaa 2=
L TR N LT nnina —
@ - B U S R R ﬁﬂjrﬁ!ﬂﬂh!;: AFNEL ©
I * ’_!yﬂ*!i}!-ﬂs’llﬂ'datl‘n' = E :.. ‘--i
S Ty N LT e e i | i
CNCL, | Y B
e-jf ® 5w -inb-«euuHr.:dlmh.-imnnz-ﬂu' of 2 +|-@
e W RE R M oEAiEoa x4 ow M E EsgEa W % Wi TEEe
(= w ey A e Al W ean ?: g NI e meR 200N R 5 . :'- &3
5 BM!’INNB‘--EHHH;: *PeE.
. S P o v v e W e R MR R R SHE +l-@
sl mEamME s E el
2 - - -~ -l
i FEEAAT =5 5 ®
Bidw & 5 & & &% alsi@ W & =1 =
" @ 3 N P e R = = dle
AP2 CECT R & :.% ¥
& v CiiEex e
e — sl aram N o pe E !
oV ES R o g x amwe iae I |
HE®EERE i
o——{ BH - o ohef ]
- G b L -+ _;:t‘ e
3 4A WEE W MEN el b
G- — 3 ST ) o | = @
o CEEXEES o I
(- wap FRER G, A Be| e R .8 E. l..jq;
- BRI, 5 c i x ain o &t} by
@ B ER W e E E s e S - |-
PO HOE A RN AE W .| the
& & £ o 3 :'_} = =~h-e
E {nossnuoe 'nuugau---ﬂusnunuu;’ Al |-
# @ W R ol BB B3 ¥R K T SR SRS IS D (el e | | - 1|
PR R R dﬂsnu:nmwxqmuuwﬁﬂf,:"“: 4
@ lo w5 w L L o s s - - .E:h iz
CEE T IR &7 awelfeeespes fae 5 - ok
@150 5 N 3 50 T 1 e R IR B M el e R B s+ |t e
T R L T R R R TR R e e
@ ‘ 5 o 514 -H-e
HOEOE M N OEE W M= = -.-:nln‘ Em e E® H *| i}
ole mEavwas mme sl W s w ey - dle
- CE-EO T T - ML ? B
o lw 2T b W W e R L R H I ) E
Cl 5 W s s sammanns sl R T F o f. i z
@i = AN B REE E ® ow s ® TR "ﬂ-m-: " =] e]- 4l &
Wmw T T SRR RN e - I I 4 g
— .-
SEERE W Wi ¢ o ¢
CRC R - e W W Em LR RN 1R . _
o0 memmd 6A  jenm alw mra ret b "EE Eeane TSl
"EEELE s T ORI 3 PP 5 AR S
jolw mammans wnw o men® [ Ehoewen *-uin mfm-u.:?&.ﬁ.ﬂl.“
I = % mw aba n-tqu'ul!! L : e 4 hiale .}
io-lm m Emm e maa s B e dMEEN i W ﬁ:?!} i
i mwswwenll P Jows Ble L = - L=
le—u-.;ar-nu Exar winirs e = DP3 ::::[luu-n-ﬂu
L - N Mg :
Ak e ‘l nﬂ.: BH IIII=n=I- u:-}' -:
1T ? ? . I e SA B
*-ﬁ B 6 8 A 9 01 3 1
| g A3 oterimm i fms o B gl )
® & © e e ) e s [ 1& 1
EEs ol o : -
RIS : L] =
A prie
= o B ™ i ™ 2 A o m Al
™l e e s ElE mEh
Fr R R e #mm o k)
W b b - u b
A X 5T , TR AE B EE 41198
T i e e N e L L[ F
Fa e Py i
i ! It 231w 3R £ 2 200 2 £ 5 7 R 1
= e i ek Wt
& &e oo © H00k 0050050 O Smd & O0ne 85 o

‘]Jﬁ V23 LlﬁﬂQLLN‘L!N\m%tﬂu\uﬁ'lﬂlmm“’ﬂ”luﬁu\iﬂ’d3JL‘|]']°"L’ﬂi’J‘ﬂﬂuiuiﬂ’ﬂﬂﬁﬂ@ﬁimﬂiﬂ

ﬂiﬂiﬁ1%@ﬁﬂ1iﬂi$ﬂ1

134



135

-
<
‘o4

5]
b — . i RS-
=l m}e: o

i

LR
o
SO}
“ =
e
T
»Leo

S

I &
| .
—
!
! 8
| w
I
_____ Jl_ G&
] L ) I
F—~— N g3
o bk
\:@‘._,': A v .E.
= T ! 1 !l' 7
© ' 7 1@ ool .9
T Do E <k - i'-r,_'
il e Lo Eln
. o [ v : | 3;.3 .
Wi~ A e
1L A SO 2
RS, N e
l a ,-'_' \:!l_ |
@\ E D\ | o
\ _-—4|_ -u@s ‘&@l"_ _ r.®. 0 (Y | e;fj

{ o o 1 < ) o a 1
Eﬂﬁ V24 Llﬁﬂ\ulwuN\WlWLLWU\TL?('IL"UMLL'@%@HLH’T“LN'HQ?JLﬁ]1$ﬁ1ﬁﬂﬁlﬂu1u1ﬂiﬂﬂ15ﬂ@ﬁ%}1\3 1A13

Had1Tna



y_" .
I

AONUUINLUSNNS )
ANRINTUNINENAE




137

I~ Load x 10 (kN)
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~— Load x 10 (kN)
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Load x 10 (kN)
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Load x 10 (kN)
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Case Type of Pile Installation Pile | SizexDepth Failure Load Skin End % of % of End Soil at
No. by Maz’s friction bearing Skin bearing Pile tip
Q) Q) (Q,) | friction
(x 10 KN) (x1I0KN) | (x I0KN)
I | Full Drive with tipinsand | DP 1 | 0.50x 22.30 220.00 160.00 60.00 | 72.73 27.27 1 Sand
DP2 | (0.50 x 25.60 215.00 157.00 | 58.00 | 73.02 26.98 1" Sand
DP3 | (0.50 x 23.20 218.00 160.00 | 58.00 | 73.39 26.61 1" Sand
DP4 | (0.50x20.30 210.00 145.00 65.00 | 69.05 30.95 1" Sand
DP5 | 0.50x24.10 220.00 158.00 62.00 | 71.82 28.18 1" Sand
DP6 | (0.50 x 22.90 210.00 155.00 55.00 | 73.81 26.19 1" Sand
2 Auger press in clay with AP 1 (I) 0.50x 19.30 60.00 58.50 1.05 97.50 2.50 Stiff Clay
final drive
3 Auger press in clay with AP2 (1) 0.50.x 19.30 170.00 116.00 54.00 68.24 31.76 1" Sand
final drive into sand
4 | Full auger into sand layer | AP3 | ¢ 0.50 x 20.45 222.00 150.00 72.00 | 67.57 32.43 1" Sand

with toe grout and redrive
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1 =1 < ] a
- ﬂmiﬂlﬁﬂﬂ“ﬂ114@91111461911N1J5$1J1mi]1ﬂ load settlement curve Yo a VY 11% 190 1EAN

Case | Type of Pile Installation Pile SizexDepth Failure Load Skin End % of % of End Soil at
No. by Maz’s friction bearing Skin bearing Pile tip
Q0 Q) (Q,) | friction
(x 10 KN) (x I0KN) | (x 10KN)

5 Full auger with press into | AP 4/1 (I) 0.80 x 35.89 440.00 355.00 85.00 80.68 19.32 2" Sand
sand

6 Full auger with press into | AP 4/2 (1) 0.80 x 35.89 880.00 570.00 310.00 64.77 35.23 2" Sand
sand with single stage of
grout

7 Full auger in sand with APS5 (1) 0.80 x 37.04 700.00 510.00 190.00 72.86 27.14 2™ Sand
two stage of grout
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@1519% 41 LAAINITAIUIUHNIAT Friction factor,B ( AANAVDY Drawdown )

Qu Q; Qb Shaft resistance
Pile Dia L (ton) (ton) (ton) Medium to stiff clay (top soil) Soft clay Medium clay Stiff clay Very stiff clay
No. | (m) | (m) By s | o | L | Q S | a L Q | s« | L | Q S. o | L | Q S, a L Q
Maz’s (t/m2 (m) (ton) (t/m2 (m) (ton) (t/m2 (m) (ton) (t/mZ (m) (ton) (t/m2 (m) (ton)
DP1 0.50 | 22.30 | 220.00 160.00 60.00 3.50 0.92 | 3.50 17.70 1.70 1.00 8.50 22.70 3.00 | 095 | 3.00 13.43 8.91 0.70 5.50 | 53.88 - - - -
DP2 0.50 | 25.60 | 215.00 | 157.00 58.00 3.50 092 | 2.90 14.67 1.73 1.00 9.50 25.82 3.00 0.95 | 3.00 | 13.43 7.54 0.75 3.00 | 26.65 12.33 0.59 1.50 17.14
DP3 0.50 | 23.20 | 218.00 160.00 58.00 - - - - 2.00 1.00 13.00 | 40.84 3.20 0.94 | 3.00 14.17 8.22 0.72 3.50 | 32.54 12.33 0.59 1.00 11.43
DP4 0.50 | 20.30 | 210.00 145.00 65.00 3.50 092 | 3.70 18.71 1.73 1.00 | 10.00 | 27.17 330 | 093 | 2.00 9.64 10.28 0.65 1.50 | 15.74 13.70 0.55 0.70 8.29
DP5 0.50 | 24.10 | 220.00 158.00 62.00 3.50 092 | 3.50 17.70 1.75 1.00 9.50 26.11 3.00 0.95 | 3.00 13.43 7.54 0.75 3.00 | 26.65 12.33 0.59 1.50 17.14
DP6 0.50 | 22.90 | 210.00 155.00 55.00 3.50 092 | 4.00 | 20.23 1.73 1.00 10.00 | 27.17 3.30 0.93 | 3.00 14.46 8.91 0.70 2.00 19.59 15.07 0.52 1.00 12.31
AP1 0.50 19.30 60.00 58.50 1.50 720 | 041 3.70 17.16 1.70 0.67 9.00 16.10 3.50 0.57 | 3.00 9.40 10.28 0.30 330 | 1599 - - - -
AP2 0.50 19.30 170.00 116.00 54.00 7.20 0.76 | 3.70 | 31.80 1.70 1.00 9.00 24.03 350 | 092 | 3.00 15.17 10.28 0.65 2.00 | 20.99 - - - -
AP3 0.50 | 20.45 | 222.00 150.00 72.00 7.20 0.76 | 3.55 | 30.51 1.70 1.00 9.00 24.03 350 | 092 | 3.00 15.17 10.28 0.65 2.00 | 20.99 - - - -
AP4/1 0.80 | 35.89 | 440.00 | 390.00 50.00 3.60 | 0.81 2.00 14.66 1.70 0.91 10.00 | 38.88 3.30 0.85 | 2.50 17.62 6.85 0.69 3.00 | 35.64 | 12.33 0.51 4.50 71.12
AP4/2 0.80 | 35.89 | 880.00 | 570.00 | 310.00 3.60 | 0.81 2.00 | 14.66 1.70 | 0.91 10.00 | 38.88 3.30 0.85 | 2.50 17.62 6.85 0.69 3.00 | 35.64 12.33 0.51 4.50 71.12
APS 0.80 | 37.04 | 700.00 | 510.00 | 190.00 3.60 | 0.81 2.00 | 14.66 1.70 0.91 10.00 | 38.88 3.30 0.85 | +2.50 17.62 6.85 0.69. | 3.00 | 35.64 12.33 0.51 4.50 71.12
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A15199 91 (A9) HAAIMIMIUIUNIAT Friction factor,3 ( AANAUDI Drawdown )

Shaft resistance HWWHe
Pile Dia L Medium dense sand (**%*) Dense sand (¥*%*) Hard clay Very dense sand (***)
No. (m) (m) 0 Q, L | o, B 0 Q. L™ G o B S, o L Q, o Q, L | o, §
(ton) (m) (t/mz) (ton) (m) (b’mz) (t/mz (m) (ton) (ton) (m) (t/mz)
DP1 0.50 22.30 - - - - - 37.60 52.32 1.80 | 37.79 0.49 3 3 - e - - - - - 1ton=10kN
DP2 0.50 25.60 33.00 | 45.63 | 450 | 40.21 0.16 36.00 13.68 0.60 | 42.90 0.34 = 3 g & - - - - -
DP3 0.50 23.20 - - - - - 37.00 61.02 2.70 | 36.34 0.40 = o E & - - - - -
DP4 0.50 20.30 - - - - - 39.00 65.44 2.10 | 32.62 0.61 P R 3 - - - - - -
DP5 0.50 24.10 3320 | 20.89 | 2.00 | 37.50 0.20 36.30 36.09 1.60 | 40.93 0.325 2 - 3 e - - - - -
DP6 0.50 22.90 - - - - - 36.40 61.24 290 | 36.68 0.37 # = 3 - - - - - -
AP1 0.50 19.30 - - - - - - - 2 y e S e S - - - - - -
AP2 0.50 19.30 - - - - - 36.70 24.01 1.30 | 3091 0.38 - = - - - - - - -
AP3 0.50 20.45 - - - - - 36.40 59.30 245 | 32.11 0.48 = = - - - - - - -
AP4/1 0.80 35.89 - - - - - 36.30 68.92 6.00 | 41.85 0.11 2398 | 0.30 7.50 135.60 | 37.20 7.59 039 | 52.87 0.14
AP4/2 0.80 35.89 - - - - - 36.30 | 228.78 | 6.00 | 41.85 0.37 2398 | 030 17.50 135.60 | 37.20 | 27.73 | 039 | 52.87 0.47
APS 0.80 37.04 - - - - - 36.30 13492 | 6.00 | 41.85 0.23 23.98 | 0.30 7.50 135.60 | 37.20 | 61.59 | 2.50 | 53.54 0.25
ZQS (sand) = Q- ZQS (clay)

Q; = Total skin friction (9 1UMAKLIN A)

2Quy = Skin friction in clay (141 oL 11n71/71 4.14)

ZQ\ (sand) = Skin friction in sand

2Q = ZPo’a)

c’, = wiousaszAngaaluinnia u dunnifanaaFuduifingn @a Drawdown stress)

A = it

Friction Factor ( NINAANAVDY Drawdown)
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A15197 92 UAAINITAIUIUHIAT Adhesion factor (QL) for stiff clay

Qu Q; Qb Shaft resistance
Pile Dia L (ton) (ton) (ton) Medium to stiff clay (top soil) Soft clay Medium clay Stiff clay (***) Very stiff clay (***)
No. (m) | (m) By S, o L Q, S, o L Q. Sy o L Q, Q, S, L a Q, S, L o
Maz’s (m’ m) | on) | (¢m’® (m) (ton) | (tm’ m) | Gon) | Gon) | (m®) | (m) (ton) | (m)) | (m)

DP1 0.50 | 22.30 | 220.00 160.00 | 60.00 3.50 092 | 3.50 17.70 1.70 1.00. 8.50 22.70 3.00 0.95 | 3.00 13.43 | 54.11 8.91 5.50 0.70 - - - -
DP2 0.50 | 25.60 | 215.00 157.00 | 58.00 3.50 092 | 2.90 14.67 1.73 1.00 9.50 25.82 3.00 0.95 | 3.00 1343 | 25.23 7.54 3.00 0.71 15.93 1233 1.50 0.55
DP3 0.50 | 23.20 | 218.00 160.00 | 58.00 - - - P 2.00 1.00 13.00 40.84 3.20 0.94 | 3.00 14.17 | 32.54 8.22 3.50 0.72 11.41 12.33 1.00 0.59
DP4 0.50 | 20.30 | 210.00 145.00 | 65.00 3.50 092 | 3.70 18.71 1.73 1.00 | 10.00 27.17 3.30 093 | 2.00 9.64 15.74 10.28 1.50 0.65 8.39 13.70 0.70 0.56
DP5 0.50 | 24.10 | 220.00 158.00 | 62.00 3.50 092 | 3.50 17.70 1.75 1.00 9.50 26.11 3.00 0.95 | 3.00 13.43 | 26.65 7.54 3.00 0.75 17.20 12.23 1.50 0.59
DP6 0.50 | 22.90 | 210.00 155.00 | 55.00 3.50 092 | 4.00 | 20.23 1.73 1.00 10.00 2710 3.30 093 | 3.00 14.46 | 20.71 8.91 2.00 0.74 12.97 15.07 1.00 0.55
AP1 0.50 | 19.30 60.00 58.50 1.50 720 | 0.41 3.70 17.16 1.70. 0.67 9.00 16.10 3.50 0.57 | 3.00 9.40 15.99 10.28 | 3.30 0.30 - - - -
AP2 0.50 | 19.30 | 170.00 116.00 | 54.00 7.20 0.76 | 3.70 | 31.80 1.70 1.00 9.00 24.03 3.50 092 | 3.00 | 1517 | 20.99 10.28 | 2.00 0.65 - - - -
AP3 0.50 | 20.45 | 222.00 150.00 | 72.00 7.20 0.76 | 3.55 | 30.51 1.70 1.00 9.00 24.03 3.50 092 | 3.00 | 1517 | 3598 10.28 | 2.00 1.11 - - - -
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AN 92 (AD)UAAINITAIUINKIIAT Adhesion factor (OL) for stiff clay

149

Shaft resistance
Pile Dia L Medium dense sand Dense sand Hard clay Very dense sand
; WG
No. (m) (m) 0 B o, L Q, 0 B c, L Q, S, o L Q, o, L Q,
(m> | (m) | (ton) (tm) | m) | (ton) | Wm (m) | (ton) (¥m) | (m) | (ton)
DP1 0.50 22.30 - - - - - 37.60 0.49 37.79 1.80 52.10 & - E - - - - 1 ton =10 kN
DP2 0.50 25.60 33.00 0.16 40.21 4.50 45.63 36.00 0.34 42.90 0.60 13.68 = k - - - - -
DP3 0.50 23.20 - - - - - 37.00 0.40 36.34 2.70 61.02 - - h - - - -
DP4 0.50 20.30 - - - - - 39.00 0.61 32.62 2.10 65.44 5 L - = - - -
DP5 0.50 24.10 33.20 0.20 37.50 2.00 20.89 36.30 0.325 40.93 1.60 36.09 3 - - - - - -
DP6 0.50 22.90 - - - - - 36.40 | 0.3 3668|290 | 61.24 - - - - - - -
AP1 0.50 19.30 - - - - - - - - - = - . - - - - -
AP2 0.50 19.30 - - - - - 36.70 0.38 30:91 1.30 24.01 - - - - - - -
AP3 0.50 20.45 - - - - - 36.40 | 035 | 3211 | 245 | 44.30 - - - - - - -
ZQS (sand) = Q- 2Q~ (clay)

Q; = Total skin friction (9 1UMAKLIN A)

ZQ\ (sand) = Skin friction in sand

2Quy = Skin friction in clay

LQuuy = Z@sA)

S, = fdesuusanounuy hiszoeiwesdumile

v
A, = WumIduda
o = Adhesion factor



Q139N 93 LAAINITAIUIUNMIAT Adhesion factor (QL) for medium clay

Q. Q; Q, Shaft resistance

Pile Dia L (ton) (ton) (ton) Medium to stiff clay (top soil)*** Soft clay Medium clay(***) Stiff clay Very stiff clay
No. | (m | m) | By o | s |lrlalsjoafr]oalel|s || als|alr|al]ls|alrt]|a

Maz’s (ton) | (ym) | (m) (tm’) m) | (ton) | (ton) | Wm) | (m) (tm’) (m) | (ton) | (¥m? (m) | (ton)
DP1 0.50 | 22.30 | 220.00 160.00 60.00 18.28 3.50 3.50 0.95 1.70 1.00 8.50 22.70 13.85 3.00 3.00 0.98 8.91 0.70 5.50 54.11 - - - -
DP2 0.50 | 25.60 | 215.00 157.00 58.00 13.55 3.50 2.90 0.85 1.73 1.00 9.50 25.82 12.29 3.00 3.00 0.87 7.54 0.71 3.00 25.23 12.33 0.55 1.50 15.93
DP3 0.50 | 23.20 | 218.00 160.00 58.00 - - - - 2.00 1.00 13.00 | 40.84 | 14.16 3.20 3.00 0.94 8.22 0.72 3.50 32.54 12.33 0.59 1.00 11.41
DP4 0.50 | 20.30 | 210.00 145.00 65.00 18.51 3.50 3.70 091 1.73 1.00 | 10.00 | 27.17 9.5 3.30 2.00 0.92 10.28 | 0.56 1.50 15.74 13.70 0.56 0.70 8.39
DP5 0.50 | 24.10 | 220.00 158.00 62.00 18.09 3.50 3.50 0.94 1.75 1.00 9.50 26.11 13.47 3.00 3.00 0.95 7.54 0.75 3.00 26.65 12.33 0.59 1.50 17.20
DP6 0.50 | 22.90 | 210.00 155.00 55.00 21.55 3.50 4.00 0.98 1.73 1.00 | 10.00. | 27.17 1521 3.30 3.00 0.98 8.91 0.74 2.00 20.71 15.07 0.55 1.00 12.97
AP1 0.50 19.30 60.00 58.50 1.50 17.58 7.20 3.70 0.42 1.70 0.67 9.00 16.10 8.84 3.00 3.50 0.54 10.28 | 0.30 3.30 15.99 - - - -
AP2 0.50 19.30 170.00 116.00 54.00 31.80 7.20 3.70 0.76 1.70 1.00 9.00 24.03 14.99 3.00 3.50 0.91 10.28 | 0.65 2.00 20.99 - - - -
AP3 0.50 | 20.45 | 222.00 150.00 72.00 40.95 7.20 3.55 1.02 1.70 1.00 9.00 24.03 | 20.85 3.00 3.50 1.26 10.28 | 0.65 2.00 20.99 - - - -
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AN 93 (AD)UAAINITAIUINKIAT Adhesion factor (O1) for medium clay

Shaft resistance
Pile Dia L Medium dense sand Dense sand Hard clay Very dense sand
HUHe
No. | (m) | (m) o B o, | L Q, b B l ' L Q, S BN N ™ o, | L Q, ’
(t/mz) (m) (ton) | (t/’mz) (m) (ton) (t/m” (m) | (ton) (ijz) (m) (ton)
DP1 0.50 | 22.30 - - - - - 37.60 0.49 37.79 1.80 52.10 7 3 5 e - - - 1ton=10kN
DP2 | 0.50 | 25.60 33.00 0.16 40.21 4.50 45.63 | 36.00 0.34 42.90 0.60 13.68 - 2 3 e - - -
DP3 | 0.50 | 23.20 - - - - - 37.00 0.40 36.34 2.70 61.02 = - 3 & - - -
DP4 | 0.50 | 20.30 - - - - - 39.00 0.61 32.62 2.10 65.44 - = & 3 - - -
DP5 | 0.50 | 24.10 33.20 0.20 37.50 2.00 20.89 | 36.30 | 0.325 | 40.93 1.60 36.09 - - 3 E - - -
DP6 | 0.50 | 22.90 - - - - - 36.40 0.37 36.68 2.90 61.24 = 7 ¢ . - - -
AP1 0.50 19.30 - - - - - - - - 3 3 / 7 - - - - -
AP2 | 0.50 19.30 - - - - - 36.70 0.38 3091 1.30 24.01 = c - E - - -
AP3 0.50 20.45 - - - - - 36.40 0.35 32.11 245 44.30 = = 4 - - - -
ZQS (sand) = Q- ZQS (clay)

Q; = Total skin friction (9 1UMAKLIN A)

ZQ\ (sand) = Skin friction in sand

2Quy = Skin friction in clay

2Quy = 2 (as,A)

S, = mdssuusufeunuy iszineiwesdumiien

A = fuiinduia

Adhesion factor
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A5 19N 94 LFAIMIAIUIUKIA Bearing capacity factor , N, (AAWAYDI Drawdown )
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Qu Q; End Bearing
Pile Dia L (ton) (ton) Qb A, o', q, ¢’ N,
MBS
No. (m) (m) By (ton) (m’) (tm") (tm’)
Maz’s
DPl | 050 | 2230 220.00 160.00 60.00 0.196 39.68 305.58 37.70 7.70 1ton=10kN
DP2 | 050 | 25.60 215.00 157.00 58.00 0.196 4323 295.39 35.90 6.83
DP3 0.50 23.20 218.00 160.00 58.00 0.196 38.98 295.39 36.70 7.58
DP4 0.50 20.30 210.00 145.00 65.00 0.196 34.78 331.04 38.10 9.52
DP5 | 050 | 24.10 220.00 158.00 62.00 0.196 4181 315.76 36.20 7.55
DP6 0.50 22.90 210.00 155.00 55.00 0.196 39.66 280.11 36.10 7.06
AP1 0.50 19.30 60.00 58.50 1.50 0.196
AP2 | 050 | 1930 170.00 116.00 54.00 0.196 32.27 275.02 36.90 8.52
AP3 0.50 20.45 222.00 150.00 72.00 0.196 34.69 366.96 36.60 10.57
AP4/1 0.80 35.89 440.00 390.00 50.00 0.503 53.10 99.47 37.20 1.87
AP42 | 0.80 | 35.89 880.00 570.00 310.00 0.503 53.10 616.73 37.20 11.60
AP5 0.80 37.04 700.00 510.00 190.00 0.503 54.42 377.99 37.20 6.95
qy = G’w Nq
q = wieusafdeunsaunmuiilaiedy (Unit End Bearing)
' = whensaseansralumnaa ( N39IAN drawdown stress )
N = éTmJi3ﬁw%‘dﬂ"mqium4mJn‘mummﬂmmmx%uﬁlm‘fsumw( N30IAAZ)-v’ drawdown )
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