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mIWA 2.1 A1 EusSu (2) dmuBwinilen (oM - 7)

ocr ‘"’ EusSu =’
() :
Pi- " < 30 30 <Pi <50 Pi > 50
<3 600 300 125
3-5 400 200 75
>5 150 75 50

(1) A1 Overconsolidation Ratio (OCR) = G'vm / G'vo
G'vm - AMMARGgaluoARIugY Effective Stress
c'vo - AnuAuluaizilugY Effective Stress
(2) Su 9N Feld Vane lunsdniduiugauuazein Unconfined Compression 14
da =&
nimﬂuum &
(3) Pi = Plasticity Index
(4) ﬁ'aajai'ﬂﬁmn Consolidated Undrained Triaxial Compression Tests uazainlu

“ o “ o ' ] a
au']ua']“ﬁuﬂuﬂﬂ“a’]“ﬁuﬂudﬂun?ﬂt"“" A1 Eu/Su 150 ﬁ\) 300. Luﬂ‘luﬂﬂﬂaa\, Undrained Creep

uaz Local Yield (Flow) ' .
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SIEVE SIZE PERCENT PASSING

(INCH) (%)

3 (75 mm) 100.00
2172 (65 mm) 40.92
2 (50 mm) 17.54
1172 (35 mm) 2.28
1 (25 mm) 0.08
374 (15 mm) 0.08
0.08

172 (12 mm)
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AS-BULT zezn (NX)
DRAWING | - 91N e szAuAwANIadY nHWNg
NO. (%)
SPK-01 0-150 0+000 +0.163
0+000 0+650 +0.405
SPK-02 0+650 0+900 - +0.405
0+900 1+450 -0.868
SPK~-03 1+450 2+075 -0.919
SPK-04 0+000 0+500 -0.851
0+500 0+800 +0.270
SPK-05 0+800 1+600 +0.274
SPK-06 1+600 2+400 +.302
SPK-07 2+400 3+100 +0.157
3+100 3+200 -0.723
SPK-08 3+200 4+000 ~-0.445
SPK-09 4+000 4+175 -0.420
4+175 | 4+482 +0.614 :
SPK-10 4+495 | 5+200 - uuurhuwor‘;'utivﬂua:n'low'l"ld%'udjo'lﬁai
SPK-11 0+000 | 0+800 +0.705
SPK-12 0+800 1+600 +0.276
SPK-13 1+600 2+400° +0.498
SPK-14 2+400 24767 +0.685
SPK-15 | 0+000 -

0+660

wuudsudgenun

“~r o =3 J
NHIUING TEAVUAUIANIQNY = +0.07 LNRT
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Cycle | Cycie I
Test No.| Section| Station | Maximum Load| Total Set. Permanent Set. Total Set. Permanent Set.
(mm) ~ (mm) ' (mm) (mm)
LT1 1 0+970.0 6.0 2.3 1.5 2.3 1.6
LT2 1 0+770.0 6.0 1.0 0.3 1.0 0.3
LT3 1 0+572.6 6.0 1.6 0.7 1.7 0.9
LT4 1 0+370.0 6.0 4.6 3.0 4.9 ‘3.4
LT5 1 |o+170.0 6.0 3.3 2.5 3.5 2.6
LTE 1 1+530.0} 6.0 2.7 1.8 2.8 1.8
LT7 1 1+730.0 6.0 2.1 1.1 2.2 1.2
LT8 1 1+857.5 6.0 1.9 0.6 2.0 0.7
LT9 1 1+995.0 6.0 3.3 2.2 3.5 2.4
LT10 1 1+215.0 6.0 3.5 2.0 3.6 2.2
LT11 1 1+450.0 6.0 1.8 0.8 1.8 0.9
LT12 1 1+620.0 - 8.0 3.1 2.1 3.4 24
LT13 1 1+815.0 6.0 2.1 1.8 2.2 1.7
LT14 1 2+4277.5 6.0 3.6 2.6 3.8 2.9
LT15 2 1+4957.5 6.0 5.3 4.3 5.6 4.6
LT16 2 2+417.5 6.0 3.1 2.2 3.4 2.4
LT17 2 2+615.0 6.0 3.7 2.7 4.1 3.1
LT18 2 2+815.0 8.0 4.8 3.6 5.2 4.0
LT19 2 3+015.0 6.0 1.5 0.5 1.7 0.6
LT20" 2 3+215.0 6.0 1.8 0.8 2.2 1.0
LT21 2 3+415.0 6.0 1.8 0.9 2.0 1.1
LT22 2 3+615.0 6.0 1.9 .0.9 2.0 1.0
LT23 2 3+815.0 ' 6.0 2.0 1.1 2.3 1.3
LT24 2 3+962.5 6.0 4.5 2.9 4.8 3.3
LT25 2 4+215.0 8.0 2.6 1.7 2.8 1.8
LT26 2 4+350.0 6.0 4.0 23 4.2 2.5
LT27 3 1+200.0 6.0 3.8 2.3 3.9 2.5
LT28 3 0+100.0 6.0 3.3 2.2 3.7 2.5
LT29 3 d+300.0 6.0 1.8 0.8 1.9 0.9
LT30 3 0+500.0 6.0 2.8 1.7 29 1.8
LT31 3 0+700.0 6.0 2.7 1.9 2.9 2.0
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Cycle | Cycle i

Test No.| Section| Station | Maximum Load| Total Set. Permanent Set. Total Set. Permanent Set.

(mm) (mm) (mm) (mm)
LT32 3 0+900.0 6.0 1.9 0.9 2.1 1.0
LT33 3 1+100.0 6.0 2.8 1.0 3.0 1.2
LT34 3 0+960.0 6.0 2.4 1.6 2.7 1.8
LT35 3 0+560.0 6.0 2.7 2.2 3.0 2.0
LT36 3 0+760.0 6.0 3.0 1.7 3.2 1.9
LT37 3 0+360.0 6.0 4.3 3.4 4.6 3.7
LT38 3 0+040.0 6.0 - 3.6 2.9 3.9 3.2
LT39 3 | 0+160.0 6.0 2.8 1.6 2.9 1.7
LT40 3 1+300.0 6.0 3.9 2.7 4.1 2.9
LT41 3 1+500.0 6.0 21 1.3 2.2 1.5
LT42 3 2+500.0 6.0 4.0 3.0 4.2 3.4
LT43 3 2+700.0 6.0 3.1 2.0 3.3 2.2
LT44 3 2+900.0 6.0 2.8 1.8 2.9 1.9
LT45 3 1+700.0 6.0 1.7 1.3 1.8 1.4
LT46 3 1+900.0 6.0 2.2 1.0 2.4 1.1
LT47 3 2+100.0 6.0 2.9 2.1 341 2.3
LT48 3 2+300.0 6.0 3.1 1.4 3.3 1.5
Sum 137.37 86.97 146.82 95.69
Average 2.86 1.81 3.06 1.99

Ratio of Permanent Settlement to total settlement

Cycle 1
Cycle Il

= (1.81/2.86)x 100 = 63.29%

= (1.99/3.08)x 100 = 65.03%
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Depth Physical Propérties Field Vane Shear Test | UU Test Result
Soil Description From To Total Unit Weight Wn Wp wi Su Sénsitivity Undrained
vm’ Y% % % t/m’ vm’

Weathered crust 0.0 1.0 - - - -~ - - -

1.0 3.0 1.48-1.75 50-95 20-34 | 50-106 |0.81-1.75| 3.70-8.08| 0.76-1.77

3.0 5.0 1.57-1.78 48-75 19-30 40-88 |0.79-1.40|3.14-12.08] 1.01-1.78

Very soft to soft clay 5.0 7.0 1.59-1.78 53--69 22-30 43-76 |1.10-1.80/3.05-12.56] 0.88-2.20

7.0 9.0 1.53-1.81 54-72 22-31 46-84 [1.35-1.83| 2.57-8.33| 1.33-2.21

9.0 11.0 1.52-1.85 59--91 26-38 | 74-105 |1.62-2.22{ 3.34-7.53| 1.44-2.23

11.0 13.0 1.51-1.80 65--90 33-38 | 88-107 {1.87-2.50| 3.58-9.13] 1.71-2.36

Medium to stiff clay 13.0 18.0 1.59-1.82 51-64 23-37 49-85 ]2.30-3.78| 3.58-8.24 | 2.42-4.52
16.0 18.0 1.68-2.12 28-55 23-37 49-85 - - -
Very stiff to hard clay 18.0 21.0 1.68-2.14 26-60 22-33 31-71 - - -
21.0 24.0 1.77-2.17 17-41 16-31 34-58 - - -

8tv
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A3 4.2 MIAaRzMNIINgafIlaeIBUgRnaraATAUG M (Conventional Method)

n'ﬁnjmi"muué'mmu (Undrained Settlement)

pi

= phlst
T Eu SR

= 16.0x7.5x0.55x2

Ttx250x0.5

SR = 0.5 (D'APPOLONIA ET AL., 1971)

= 0.336 HAS

MINTARIUUUSUIATHIBIAUAULYINAY 33.6 LBUALNAT

AINTARILUUBARIANEUT (Consolidation Settlement)

(1
Soll Type AMMAN | AMamWa | CR RR | ¢'vo | o'vm | Ac’v | o'vf | RRIgG'vm | cRIcg o'v | &wl pe
() (H) (tm) | @m’) | (un®) | @wm?) G'vo G'vm (m)
() '
5.5-7.0 1.5 0.34 | 0.07 | 12.01 | 16.81 | 1558 | 27.59 0.050 0.015 0.065 | 0.097
Very soft to 7.0-9.0 2.0 0.34 | 007 | 1316 | 1842 | 15.28 | 28.44 0.050 0.013 0.063 | 0.126
soft clay 9.0-11.0 2.0 0.33 | 0.05 | 14.40 | 1872 | 1497 | 290.37 0.038 0.010 0.047 | 0.095
11.0-13.0 2.0 0.33 | 0.05 | 1558 | 20.25 | 14.46 | 30.04 0.038 0.009 0.046 | 0.092
Mediumto | 13.0-18.0 5.0 025 | 003 | 17.85 | 19.64 | 1324 | 31.09 0.010 0.006 0.016 | 0.082
stiff clay y
Very stiff to | 18.0-24.0 6.0 0.20 | 0.01 | 27.98 | 28.82 | 12.22 | 40.20 0.003 0.001 0.004 | 0.024
hard clay
0.52

6t
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Soil Time (year) 0.5 1.0 1.5 2.0 2.5
2 :
Type  [CV (m /yr.) T2D | U% [S(ecm)| T2D | U% |S(cm)| T2D | U% [S(ecm)| T2D | U% [S(ecm)| T2D | uw S (cm)
Very soft to
1.89 0.011}| 15.4 6.3 |0.022| 20.8 8.5 |[0.033} 26.2 | 10.7 | 0.044] 29.2| 12.0]|0.055] 32.3| 13.2
soft clay
Medium to
2.52 0.014] 16.2 1.3 10.029| 24.6 2.0 |0.044| 29.2 2.4 | 0.058] 33.1 2.710.072| 36.9 3.0
stiff clay
Very stiff to
- 12.30 0.072] 36.9 0.9 |0.144] 48.0 1.2 10.216| 59.2 1.4 |0.288| 64.6 1.6|0.360| 69.2 1.7
hard clay
sum 8.5 sum 11.7 sum 14.5 sum 16.3 sum 179
Soil Time (year) 3.0 3.5 4.0 4.5 5.0
Type |CV (ma/yr.) "T2D | U% [S(cm)| T2D | U% |S(em)[ T2D | U% |S(cm)| T2D | U% |[S(cm)| T2D | U% |S (cm)
Very soft .to . .
1.89 0.066] 354 | 145 | 0.077| 37.7 | 15.5 |0.088| 40.0 | 16.4 | 0.099]| 43.0| 176 |0.110{ 43.1 | 17.7
soft clay .
Medium to ‘
2.52 0.087| 40.0 3.3 |0.102] 43.0 3.5 |0.116] 431 3.5 10.130| 434 3.6 |0.145]| 438 3.6
stiff clay
Very stiff to :
12.30 0.432| 73.8 1.8 |10.504] 76.9 1.8 10576 80.0 1.9 [0.648| 81.5 2.0 |0.720]| 84.6 2.0
hard clay ) .
sum 19.6 sum 20.8 sum 21.8 “sum 23.2 sum 23.3

- 0g
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AOETARAK AOATIIARAU 38 Profile 38R ady
URAWAN vnanaulaglasl Shear Strength
BN
Safety Factor 0.92 1.50 1.50 1.71
(Fs)
. E ] _ . A &y ' ] P - o & P I s e
A1TWN 4.5 UFAINISATWIMTATBAT A Iwggassniwnnisnsndeniiaiuluanaiu dedds
FUUSUSIULUUBUIATH (fmax) AT=AUANENEN 9
AHEN | ovo | o'vo | o'ho | Ac’v | Ao’h | ov oh Su | fmax
2 2 2 2 2 2 2 2
(m) | (wm) | (wm) ]| wm) | (m) ]| (wm) | wm ) | (vm) | (vm?)
2.0 3.26 2.26 1.47 5.0 1.87 7.26 3.34 1.06 1.85
4.0 662 | 362 | 2.35 | 4.93 1.69 855 | 404 | 1.15 | 1.96
6.0 9.98 | 498 | 3.24 | 487 | 150 985 | 474 | 1.23 | 2.08

8.0 13.26 6.26 4.07 4.81 1.56 11.07 5.63 1.40 1.94

10.0 16.46 7.46 4.85 4.61 1.97 12.07 6.82 1.57 1.67

12.0 19.62 8.62 5.60 4.33 2.54 12.95 8.14 1.87 1.28
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UASWIITREIAN

ANNTNAUG fmax AH Fsmin
J -~ o v

NISIARDUATINNATUEN
Rhv  (\H&3) 0.87 0.90 0.73
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) _—"JL Rigid Base - Shear Punching Failure
, Failure
— <— D
y7777777777 Note . Shear Failure could
also octur

a) Long Stone Column with Firm or
Floating Support=-Bulging Failure

Fig. 2.1 Failure Mechanisms of A Single Granular Pile
(After HUGHES, 1974)

Rigid Footing -

p | - .l._.?'r / — ,.1,_.'7
- Stress Concentration Embankment
& mrom ~— £ T L —ee T
1% B T A 17 L oo e e
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(a) Rigid Footing Loading (b) Piate Load Test (c) Embankment Loading

Fig. 2.2 Different Type Loadings Applied to Granular Pile
(After BARKSDALE and BACHUS, 1983)
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(d) Punch Failure of Short Column-Homogeneous Soft Soils

Failure Modes of Granular Pile Groups

(After VAUTRAIN, 1977)

Fig. 2.4
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Fig. 2.5 Pile Arrangement Showing the Domain of Influence of Column

(After BALAAM, 1976)
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Fig. 2.6 Unit Cell Idealizaton

(After BARKSDALE and BACHUS, 1983)
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SETTLEMENT RATIO Sg = /,/ /7
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02 - ~=

1 1 ] " ]
05 02 04 as 08 1.0

APPLIED STRESS RATIO,8q/q

ATTNANAUS TENT1Y Settlement Ratio Au Applied Stress Ratio
dmiu Strip Load NSENUUU Isotropic Homogeneous Foundation
(37N D’ APPOLONIA ET AL, 1971)
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