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autiavesduuiailu 2 wanlvg) 9 fe 1) auli@dunugiu (Basic Soil Properties)
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Usznoudls Usuunusuyesdu (Water Content) AINNA Atterberg  (Atterberg Limits)
HAZAINIMHUIMUYIINYBIAY (Total Unit Weight,y) 2) autiannduismnssulsznovdie
v 14
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AT 4.1 UAAINANISINZ A IAUYDINQURIE BH-1 NlFlumsneadaaudy TP-13/1

tuag TP-15
Soil Type Depth 0 LL | PL | ¥, S, | SPT N-Value
(m) % | % | % |tum’|vm'| Blows/ft

Soft Clay,CH 00.00-15.00 90 75 [ 28 | 1.5 | 1.2 =

Stiff Clay,CH 15.00-19.50 40 88 |30 | 1.7 | 9.0 13

Stiff Clay,CL 19.50-21.50 25 = - 120 | 80 15
Medium Dense Sand 21.50-23.50 = = - 2.0 - 27
Dense to Very Dense Sand 23.50-29.50 = = = I 2.0 = 50
Stiff Clay,CL 29.50-31.00 20 - - 120 - 40
Medium Dense Sand 31.00-37.50 = - = |20 - 25
Dense to Very Dense Sand 37.50-47.00 - = = 2.0 - 50
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P ) a ~ 1 <1
AN 4.2 HAAIHAMSINIZAITINAUVDIMUINIE B-6 NiFlumsneaduauiy TP-19

Soil Type Depth ) LL | PL | Y, S, | SPT N-Value
(m) % | % | % |vm’|Um' | Blows/ft
Soft Clay,CH 00.00-13.50 100 - - | 1.4 | 125 -
Medium Stiff Clay,CH 13.50-15.00 55 2 - | 1.6 |25 -
Stiff to Very Stiff Clay,CH 15.00-20.50 35 62 [ 29 | 1.8 | 12.0 18
Stiff to Very Stiff Clay,CL 20.50-25.80 23 45 | 22 | 19 | 125 24
Medium Dense Sand 25.80-28.50 = - = | 20 - 25 13
Very Dense Sand 28.50-30.00 = = - 120 = 50
Medium Dense Sand 30.00-40.50 > = - | 20 - 42
Very Dense Sand 40.50-49.00 = - = 120 - 50

AITNN 4.3 UAAINAMSIIZEITIIANVBINQUINIY BH-12

A1 lumsnead iy TP-14

Soil Type Depth 0) LL [ PL | v, S, | SPT N-Value
(m) % | % | % |tym’|Um' | Blows/ft
Soft to Medium Clay,CH 00.00-15.80 110 | 108 | 41 | 1.4 | 0.7 -
Stiff to Very Stiff Clay,CH 15.80-24.30 25 62 [ 26|19 | 17 25
Medium Dense Sand 24.30-25.50 R H F | 2.0 = 29
Dense to Very Dense Sand 25.50-32.00 = = - 2.0 = 47
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~ ) a = ' <]
AN 4.4 LAAINANMIINIZAITIIAUVDIMQUINIE BN-5 HiFlumsneaduauin Tp-16,

TP-17 uag TP-18

Soil Type Depth (6)) LL | PL | ¥, S, | SPT N-Value
(m) % | % | % |ym’|tUm’| Blows/ft

Soft Clay,CH 00.00-15.00 100 < - |14 ] 10 -

Stiff to Very Stiff Clay,CH 15.00-21.00 33 82 [ 36 | 1.8 | 13.7 20

Very Stiff Clay,CL 21.00-27.00 24 3911919 | 13 25
Stiff Clay,CH 27.00-29.50 30 J - | 1.8 ] 6.1 9

Very Dense Sand 29.50-36.00 - - - | 2:0 - 50
Dense to Very Dense Sand 36.00-43.50 - = ~ | 2.0 - 40

4.2 mauanamnaaeuimasivinuinusINnve s Ui

4.2.1 e innmmInaaeulagds Bi-Directional Static Load Test
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nswlmmﬁuﬁuﬁs:wiNﬁVmﬁ'n'usmnﬁmns:v‘hﬁuﬁmﬁn;ﬂﬁo (Load — Settlement Curve)
voufumaduld fioaninduneunImaneuiang1999n33 Conventional Static Load Test
ﬂsﬁ'ims apply load undznIE Ly Stage léiﬁﬂﬂ Stage 1 i Stage 3 Tay apply load
9N Hydraulic Jack T ludasy 910 stage 1 vz ldmanudummidarndusums
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WAUFenoU 1AM 33IWNTIHITNIN apply load 11U movement VoUTNIUUAAY Stage
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U
Yy v @ a - a ° v o Y v @ d J
U1928NU NA1 movement 1ABINUI apply load W15WAUAYE TANTINANMUTFURUT 1

L
s o n’/’ 9 =& - ' .

apply load N1 movement VYDIUVUNIAY mﬁlunﬂﬂﬂaglugﬂmm Equivalent Top - Loaded

g =) a [~ [ ~

Load - Settlement Curve 5?4mmsmﬂ?ﬂnmwwqmnsm‘umwuﬂunﬂﬂ Load — Settlement N

[~ ad ' @
18vnmsnaaeuta ¥y 1as3s Conventional Static Load Test |@o8195a191
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A10819M I Equivalent Top — Loaded Load — Settlement Curve Llﬁﬂﬂﬁdzﬂﬁ 4.1
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12,
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2 SRR Load-Movement Curve \“\"g;i Tt
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. Measured Side Shear o e [
1.0 ... e vt tp e 6" -[ . . e -
[ Load-Movement Curve - s o
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qé) 4 ‘ . . . l . .
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S | . o . . P
s L " $ i ——— Maximum Net Load
~ [- R 7/ :6 .7 R e |';' o From Bi-Directional
" 4 [.
: . . \ ~9 ] Static Load Test
1 i ; . . "
20 L - Measured End Bearing | v * * * -+~ ¥ SUfRE LU Gy ¥ .
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gﬂﬁ 4.1 UANIAIDEINITATI Equivalent Top — Loaded Load — Settlement Curve @1151

g A o [ ay @ a
EUVUNIINTNATOUMITTVHIMINUTINNTABID Bi-Directional Static Load Test
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dM3U Equivalent Top — Loaded Load — Settlement Curve # lavz1i1 1115210
Amssuiminussnigadia laeldmguives Mazurkiewicz (1972) F991nHANISIT0V04
Pimpasugdi (1989), Wachiraprakarnpong (1993) 1a Soontornsiri (1995) wuimqyﬁﬁandnﬁ

anuiluly Idnnigalunmsisziiuammdsmiminussynlszdosve ey

waminﬂﬁauﬁﬁﬁ'uﬁymﬁnussnnmmmui‘mﬁuﬁﬂﬂugﬂ*um Equivalent Top
— Loaded Load — Settlement Curve uﬂm'mumﬂwu'm Llﬁdl‘ﬂu Lowerbound Curve ilag
Upperbound Curve 1At Lowerbound Curve "lﬁmnwanﬁnﬂﬁam?a'r’fq 3 Stage Uy
Upperbound Curve l#91nmsnaaausiana 3 Stage (¥UIAGINY UATU Stage 3 v21l5zanas
Ausudoamudmdigndia a mmsndeudveudumiiy 0.5% voudurIguina
1 (Whitaker and Cooke, 1966) TWTIBIVINHANIST AT 12 Y Stage 3 WU usudsANIU

9 b7 a a dy : a o w Y 122 a wa
Audfinavuluduaudaiand litgadng
4.2.2 wudunnImsnaaaulagis Conventional Static Load Test

dmiuaduiinnisnaseulasishaunse plot AIMANUFURNUTIZHI
1{1nﬁnussnﬂﬁnizﬁ1¢im%u ¥ AUMUHINUIUAVAINGINGAGD (Load - Settlement Curve) 14
TaoAsa uaﬂumsmmﬁﬁa%’uﬁvmﬁ'ﬂussnn‘?iQﬂ?ﬁaummn%nﬁi%’wquﬁvm Mazurkiewicz
(1972) wwiRertuaudufinanoulaeds Bi-Directional Static Load Test @auanal3ly

MARNUIN

a L4 o : Y [y d a aw :: @
Nﬁﬂ'li’)tﬂi'lz?‘iﬂ'l‘iS'LI‘IJ'l'H‘HﬂUi57}ﬂﬂ5$ﬂﬂ‘lﬂ’)~uﬂ1wuﬂ1%1u01u3‘ﬂﬂutlﬂﬂiﬂﬂ

=
ATNN 4.1



56

(S-NE'81-d.L)
Aluojuag L8] 0sEl or'ly 0001 1S3 PeOT dNEIS [BUOHUIAUOD 3[ld paiog pajuawnisuj
(S-NE'L1-d1)
1PwAjod $9¢ 00S 99°S¢ 009 1S3, PROT JHEIS [BUOHUIAUOD) 314 paiog pajuawinisuj
(S-N€'91-d.L)
uoluag ovt 00t 01°'sg 009 1S9, PEOT dHBIS [BUONUIAUOD) 3|14 palog pajuawnisu)
(TI1-HE'¥1-d1)
RwAjod SOy SLE 82°0¢ 009 1S3, PEOT JNEIS [BUOHUIAUOD) 3|id paiog pajuauinisuy
(1-HE'1/€1-d L)
Bwklod 0€S 00€ 1€£°0¢ 009 1S9 PEOT OHEIS [BUOHUIAUOD) 3Jid paiog pajuawnisug
08S1 = PuncaIamol * 0061 = punogsaddn iz 3se) 9-9'61-d.1)
Jawkjod 0§TT = Punogiamoj * s = punogaddn : | ase) ¥87T 0S'I¥ 00Z1 1531 peOT dneig [euondang-ig 2[ld paiog pajuawnisu]
(I-HE'S1-d1)
JwAjod 0811 = Punoqamoj * osp| = punogiaddn 00t 00'1# 0001 1S3 peOT dUBIS [BUONDAN-1G 3|14 paiog pajuawnisuj
314 paiog Sunonusuo) (suoy) (suoy) (ur) (w)
10j Auns e jo adA POYR ZoImaiyinzey woy pajewnsy Kioede) ajid aiewnjn PeOT 1591, WnwiXep Ydua apd udisaq 1pWelq 3id 1531, peo] did Jo adAy g jo adA

P R

(TL61) ZoImannzey v@:.mmb:.mﬁn@wzb@ﬁ?rv?gﬁw«a;w:b;@?a‘mnw_..wc?mm_ac\ﬁ_._\_.ra...ﬂ;\mﬁmrt_.. \:.n_.mc._mmrccz 97 K.vrmrs

"




57

=< 4‘ 1 1 : LY ] 1 =1
4.3 MIANBUIDINIAINSUIHUN (Load Transfer) mmmwu'hlqﬂmau 9 ta vy

a

43.1 msAnnamussmamouauitaduluduaduiiszduanudnaa q

a ~ o v a a o o °

Tunmsinszimussiandy s duusnusey q eiduvaz itusannsyyi
v w < z ° 3 a a d’ 4:‘ g [ =2 ' P
Audaedaniy Suiludomsussamuuunuidedumeludoduiissduanuin q 3
[ 4 v Ao a o’: v o J g
Jaldvininsesiiotaniinisandeniolududy 140 Strain Gauge uay Telltale rod law
° . a a 4 4 a aa o’: .
AN 14910 Stain - Ada¥uluauduiigaiands Strain Gauge tazs

& o sy Y, = o ¥ a o v  od

(AABUAIVD Telltale rod M lanan B3 luuni 2 Wade 2.4 Tunmsimsizrezuyuandy

ac I~ @ 1 -sy
My 2 Uszianadsnmsnaaoua iy dade il
4.3.1.1 teiunmimsnaaeulagds Bi- Directional Static Load Test

o 4 o a 3 . ' o’ @
Tumsmaunius U A Iy RINa YU A Tns o1 min

. [ o o EY ' a 4 [ .
910 Hydraulic Jack T&aauaiy il1ni‘luﬂomsmmﬂnmuaauqaa‘uaumwu (Equivalent

Axial Pile Stiffness, AE) #afinnm laninmsinazinduninaums
P,j = AEP X &,

Tagh
. 1 4
P = UIIWUUIMNUTAATUVTIIY Top of top jack (TAsri

N3 Apply load 910 Top jack lumsnaaoy Stage 3)
AE, = Equivalent Axial Pile Stiffness

B = Strain at Top of top jack

9031 Typical Soil Profile @MU ¥y TP-15 uaz TP-19 Huaae'l’

ia o , o ‘o
Tumanuin wun Straingauges naanalndny Top jack @113V Stage 1 3 9YN Level 3 uae

v
Level 4 nimiudmaue €, ldnnauns

Taoi
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= 1 Strain MAsNIATAN Level 3

83
€, = i1 Strain AvNIATAN Level 4
v o o
L, = 282910 Level 3 Tdarindu
v v a
L, = 5285910 Level 4 Tdariudy
: v @ g
L - 5282910 Top of top jack & udy

n’f =1 = 4 <1 9
i)1ﬂu1mﬂTu’Jﬂlﬂ1ﬁﬁﬂluﬂﬁn¢]ﬁﬂﬂjﬂdlﬁ‘ll‘vn1ﬂﬂ1ﬂ

namsAnnumdaANvaaugadveuauduveua iy TP-15 way TP-19

UAUMAY 1.96 x 10° tons HAL 5.25x 10° tons AWMU S1wazDeamsfaaasl3lu

AMANUIN

9y .
nntuiens waadNuaaugadveuaudui T s af LI I

o a ; v d a [ ] v A ' o o q‘;l a 4
umtmumnﬂ‘uu°1umwumxﬂummaﬂmqq 1ﬂlﬂ0ﬂi1ﬂﬂ1 Strain NYAUU WANITAUATIEH

UIIVMNUIARAIAIZUT 4.2 B9 4.3



Depth (m below gmund )

JUN 420 ussnuIUNUNAMLANAN 9 veudy TP-15 (Stage 1)
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Depth (m below ground)

- o aa <
g‘lh’l 4.29 LL'SWI'lllLLU’JLLﬂNYIﬂ’ﬂHsﬂYIWi]'liilﬂ"llﬂdl‘llﬂ TP-15 (Stage 3)
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Depth (m below ground)

o a aa <
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4.39 uimmuu’umuﬁmmﬁm’mmsmwmwn TP-19 (Stage 3)
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dmsuamnsnaoudaiialdein Telltale rod NAAAINY Hydraulic Jack
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A A

wilusminsindoudl Tasassveuaduileiinsa1n Hydraulic Jack wnsesiluuday Stage
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gudunUgNABINAINE U 191N Straingauges TnnuAawaIansela

4.3.1.2 wudunmimsnaaeulaeds Conventional Static Load Test
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Calibration Chart for finding The New Pile Stiffness of TP-13/1
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Strain (micro strain)

JUN 4.4 ANUFNRUTIZHI19 Load fU Strain Youdy TP-13/1
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Calibration Chart for finding The New Pile Stiffness of TP-14
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Calibration Chart for finding The New Pile Stiffness of TP-16

I S V" S .

| y=-3E-07x - SE-05x” = 0.8165x

R’ =0.9997
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Strain (micro strain)

v @ ' @ o
4.6 mmﬁnwuﬁizﬂin Load N Strain Y939y TP-16
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Load (metric ton)
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Calibration Chart for finding The New Pile Stiffness of TR 17

/ y = 3E-08x” - 0.0003x" +0.787x
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Calibration Chart for finding The New Pile Stiffness of TP-18
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P ~ ' o
UM 4.12 ussmmuuaunuinNuana1e q veudy TP-17

71



S SNAS %

_

NN

NN

.

8

g %




73

o a ' 4 Y < @ . { o (- |
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Straingauges 1‘lfulﬁﬂ’lﬁmﬂ1l%nﬁﬂﬂﬁ ou1Ae7T Bi-Directional Static Load Test
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Net Stress,q, (kN/m )

4.3.2.1 EvunimInaaevulagis Bi-Directional Static Load Test
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