4.1

411

(Normally Consolidate Clay, NC)

6.00 - 8.00
(Soft Clay)
(Clayey Sand)

(Stiff Silty Clay) 12.00 - 14.00

17.50
(Silty Clay)

41

3
(Mud) 0.00 - 6.00
8.00 - 10.00
10.00- 12.00
(Loose)
14.00 - 17.50
(Clayey Sand) 10.00- 12.00
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: SILTY CLAY (C)
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The number beside the borehole indicates the SPT N - value

=

4.1

0.00-6.00 ( )
- (Water Contents) 110-130 %
. (Liquid Limit, LL) 84 - 104 %
- (Plastic Limit, PL) 49 -63 %
- (Plasticity, P1) 35-41 %
- (Liquidity Index, LI) 1.46 - 1.63
- 14kN/m3,

6.00 - 8.00
- 60-110 %
- (Liquid Limit, LL) 60-81 %
- (Plastic Limit, PL) 30-34 %
- (Plasticity, PI) 30-47 %
- (Liquidity Index, LI) 1.00- 1.62
- 15kN/m3,

8.00 - 10.00
- 40 - 60 %
- (Liquid Limit, LL) 60 - 80 %
- (Plastic Limit, PL) 30- 34 %

80



(Plasticity, PI) 30- 46 %
0.333

15.5-17.2 kN/m3

(Liquidity Index, LI)

10.00- 12.00
15-28%
SPT 3-10
12.00- 14.00
15-26 %
SPT 17-24
(Liguid Limit, LL) 40 - 58 %
(Plastic Limit, PL) 15-25%
(Plasticity, PI) 25- 33 %

(Liquidity Index, L1) 0-0
17.0-20.0 kN/m3,

14.00- 17.50
21 -29%
SPT 7-15
17.50
21-27 %
SPT 15-21

17.0- 19.0 kN/m3.

4.2 4.3

8l

- 0.565

.03



Depth (m.)

0.0 -
2.0, -
4.0 -
6.0 -

8.0 |

Depth (m.)

12.0 -
14.0 |
16.0 -

18.0 |

20.0

Water Contents ,Wn (%)

20 40 60 80 100 120

82

14

10.0

am o

® BH-1
® BH-2
4 BH-3

R )

1 4.2 anuduiusszn NalSunennuiu fu anwdn

0.0

Total Unit Weight, Y (kN/m )

5 10 15 20

25

20 9

4.0

6.0 -

8.0

10.0 |

12.0 -

14.0 -
16.0 | |

180 | |

| L
|
L]
|

a
|

BH - | A
BH -2 .
BH-3

20.0

1/l 4.3 anuduiussznamisnimin fu anudn



(Field Vane Shear Strength, 6 * 1)

4.1.2
4121
Sensitivity
125.0 kN/m2
J.
¥

2.1 -

83

10.00

44 Standard Penetration Test, SPT
0.00 - 6.00
3.4- 114kNIm2 Sensitivity 14-58
6.00 - 8.00
116- 22.2 kN/m2 Sensitivity 20- 79
8.00 - 10.00 20.9 - 104.1 kN/m2.
11.3
10.00- 12.00 28
12.00 - 14.00 100 - 200 kN/m2
14.00- 17.50 30
17.50 100 -
Field Vane Shear Strength , uFV (kN/m?2
0 20 40 60 80 100 120
0 -
1- Undisturbe
2 Disturbe
3
4 -
5 .
met,d m
mi o eee e
9 -
0. 0@ 0 - ¢ v e
1 -
2 -
4.4 (Field Vane Shear Test)



84

4122
7
1.50 - 2.00 13.00 - 3.50 ,3.00 - 4.00 14.50 - 5.00 57.50 - 8.50,9.00 - 10.50
4.- 10
0.00- 6.00
(Compression Ratio , CR) 0.273 - 0.565
(Recompression Ratio , RR) 0.133 - 0.265

(Coefficient of Compressibility, 1)
0.0026 - 0.0075 in/kN.

(Coefficient of Consolidation, Cv) 2.556 X 104
- 10.005 x 104 cmVsec
6.00 - 8.00
(Compression Ratio , CR) 0.273 - 0.565
(Recompression Ratio, RR) 0.133 - 0.265

(Coefficient of Compressibility, 1)
0.0018-0.0026 m2kN.

(Coefficient of Consolidation, Cv) 7.534 x
104- 10.005 X 10'4cm7sec
8.00- 10.00
(Compression Ratio 5CR ) 0.270 - 0.313
(Recompression Ratio ,RR) 0.036 - 0.091

(Coefficient of Compressibility, 1)
0.0016-0.0018 mVkN.
(Coefficient of Consolidation, Cv) 4.435 X 104
- 7.534 X 104cm2sec

Log Boring . L 3



4.2
Settlement Plate 8
2
42.1
Line C
+1.00, +2.00
(
(Settlement, p.) 4.5
(Settlement, p .) 4.6
(Settlement, p.)
+1.00, +2.00 +3.00
6.00
4 21

Heave

+3.00

rcharge,

q)

4.7

85

(Test Section)”

2.30, 3.50

50 - 80



Total Settlement (m.)

40
30

Embankment Surcharge , g (kN/m )
240

80

120

160

200

280

2

| y
B v Sl O S

L N [POSE P

= Settlement at Center Line of Embankment (Line C)

2.0 -

00 |
10
.2.0
-3_0 Ui
-4_0 z
-5_0 5
6.0 -
-1.0

86

1.0 N\
: 2.0 \ | ‘ !
? Neo | : B i
I ° | | [ !
63 ~ 30 E \ ! ; | '
£ | \ L
¢ @ 40 : P ‘ ’ ‘
. | N |
g 50 ‘ : \
" é 60 {——— ————— N e
E Lo \B | 2 2
19 S 70 f——— P -00041q +02542q+0.0336 ,R’ =09902
]
H 8.0 | =L T = i
9.0 |— . - . — -
10.0 : |
45
Test Section Line C
10
ceame N— ~ .‘ .'_.A . ‘. = .
| T ) [ |
o e N/ | © Highof Embankment +1.30 m. |
A High of Embankment +2.10 m. |
i . ® High of Embankment +3.00 m.‘r
-10.0 -8.0 -6.0 -4.0 -2.0 00 2.0 40 6.0 8.0 10.
Distance from Center Line of Embankment
4.6 Line C



High of

Total Settlement (m)

Embankme(m.)

0 50

60

Time (Days)

10

B

90 100

110 120 130

87

N W S

4.7

4.10

Station

LineC

1

(Heave)

Profile

+3.00

3
‘§
§

kS

4.8.

Profile

4.8



2.57
|
2]
VT |
2
=
o
g
5
. Profile +1.00
3.5‘i
— |
&
&
i
Z
. Profile +2.00
] bl //,,/ /// A
~ 3] %) /I/’If'//”//”ll II//’I"
"z
g a_,Q
2
- g
bl
S ) Sl » c‘e@o@
<
. Profile +3.00

49 Profile Test Section Line B



L v rrorr (772

. Profile +1.00

S v rroary (7720

. Profile +2.00

f1. ANYE Profile YDIAUAUITDDUAUAUDITLAY +3.00 1UAS

4.10 Profile Test Section Line ¢
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49 410 Heave
Heave ,
080, 120 150 +10,20 30
Heave 700 - 1200 300 -5.00
(Toe) Heave
411 413

411 +1.00

) Plastic Flow

Bearing Failure

412

413 +3.00
3-4 Heave
1 050 - 100




411

+1.00

Heave

Test Section Line B

91



+2.00

Heave

Test Section Line B

92
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e . o B A e et A i e 1§ ety S g S e,

413 Heave
+3.00 Test Section Line B



)

+3.00

Heave

Test Section Line B

94



95

422 (Immediiate Settlement)
+1.00
Mud Flow
(Au)
Elastc Plastic
Elastic
D’Appolonia, 1971 2.28
B-C , (Bearing
Capacity Failure)
(Sursarge, q)
45 41
p. =0.0041q2 + 025429 + 0.0336 (4.0)
. (Total Immediate Settlement, m.)
q (Surcharge, kN/m2)
Bearing Failure
Local Shear Failure
43
43.1
2
(Undrained
Creep) (Primary Consolidation Settlement)

(Piezometer)



(Total Settlement) 4.14
4.15

Time (Days)
0 5 50 ) w » ®»W m 2 2 2N 25 W
0.0 - : - - — l | p—— .:L, T—r—r T - l — T ™ ompp—
50 1 = i T | ® Settlementat Center Line of Embankment (Line B)
100 4 N—F b I
! | [ |
Lk [ N S i -
£ 200 4+— —ﬁ——f—w— e
E’ 250 SN : : .
£ 300 }—F— T . —
ke i | \ \ | l
c__.g 35.0 ‘ | I o T
= a0 = e \,L\
T} ! : l
450 ‘ i S >
500 ; ! |
z ! | ! \
55.0 7 N ol
600 ‘
Time (Days)
01 1 10 100 10
0.0 . : : S ———— - 1
50 b o) l 71 T.\\* l ! !' === Settlement at Center Line of Embankment (Line B) |
100 - E N | | L]
| i L]
15.0 t T T —+ : | l
| i | lof |
= 200 ' b \ L
= : [ ]
= 5 \\. i
= 250 . —
I} | { '
5 300 % ! 1
= | | |
&350 i 1 ,
S l | |
= |

400 : : \
450 [ L

50.0 , sallocdob LU

55.0 i 1 i :

60.0

v, awduiutserieSinamsngadaiu Log Time

4.14

Test Section Line B



Total Settlement (cm.)

Total Settlement (cm.)

7

Square Root Time, V' 7 (Days)

8

9

0

2 B ¥4 5 % 7 B8 B 2

0.0

50 —
10.0 -

150 -

1 | | | | | !

®  Settlement at Center Line of Embankment (Line B) |~

20.0

25.0

30.0 -

35.0

40.0

45.0

50.0

55.0

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

5

D 52025 0 B H H 0 % 606 705 8§ & D

Souare Root Time

Test Section Line B

Time (Days).

= A S G O [N S Y

® Settlement at Center Line of Embankment (Line C) -

T
|

|

415

Test Section Line ¢
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Total Settlement (cm.)

Total Settlement (cm.)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

-10.0

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

Time 1Day.

98

1 10 100 1000
? L] l !
_\',-_\ E g ® Settlement at Center Line of Embankment (Line C) |
SN BREEEE |
" T" ° .s ) ; : B ! ’
- N B
» o MA N |
| ' g
EELIEE
T i WA | g
L | | BN
| | L
Log Time
Square Root Time 1-11t - (Days)
1 2 3 4 5 b 1 8 9 0 1 2 B

1

® Settlement at Center Line of Embankment (Line C) }

1

o o

|

415

Souare Root Time

Test Section Line C



416 418
0 555
Line B
5-10
Foundation Failure Mode
419

( drained Creep)
Settlement)

Line C
Line C Line B (

Consolidation

+3.00
417
Line B

418
457

Line B

Undrained Creep

4.16

Test Section Line B

99

418

(Consolidation



100

16( )

4

B

Test Section Line

555

7

4.1

Test Section Line B



101

4.18 457

Test Section Line ¢



418 ) 57
Test Section Line ¢
d Wcrile
WEe/noued
_ IiPotentiaI \A»
prbluld /Ly Sae o Soft Muck

of Muck-\" 2 * thsand~\

U L AR S ST S S

419

44 (Stability Analysis of Embankment)
41

41

102
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41
Unit Undrained
Internal Compression Recompression
. Weight, Shear o
Soil Type Depth (m) Friction Angle Ratio Ratio
Y, Strength (CR) .
(kN/m?3 u(kN/mJ () (RR)
Latérite Fill 20 - 28
0.00 255
Mud ** 14 - 0410 0.200
6.00 855
6.00 9.86
Soft Clay** 5 - 0313 0.036
8.00 17.00
. 8.00 17.00
Medium Clay** 16 - 0.270 0.030
10.00 51.00
Loose Clayey Sand 10.0-12.0 8 28
Stiff siiy Clay 1 120 140 18 135
Medium Clayey Sand ~ 14.0-17.5 8 0
Stiff siiy Clay 2 17.5-18.5 18 120
*k
Field Vane Shear Test Bjerrum, 1972 33
Plasticity Index, PI 59- 63% [ 0.75
2
441 (Bearing Capacity Analysis)
Terzaghi
(1943) 250 251 (
lui = cNec
F.s -
y applied
+1.00, +2.00 +3.00

42



+1

43

4.2

Elevation of

Embankment, m

+1.00

+200

+300

442

00 ,+2.00

104

(Bearing Capacity)
Applied Stress, g Appt Ultimate Bearing ~ Factor of Safety,
(KNim2) Capacty, qm (kN/m2) Fs.

20 B 0.656

400 BU 0328

60.0 BU 0.219

4.2
Hi, = g (F.s. =10)
Y tsoiFii
Hoo S e = 065% m
v 20.0
(.
)
(Slope Stability Analysis)
Test Section Line B
Line B
36
2
(
+300 )



4.3

Moment, M Resisting Moment of Reinforcement
Case (kN-m./m.) Factor (kN-m./m.) Factor
v Description of Embankment Resisting  Driving Safety, With With With Safety,
Moment  Moment Fs. Geotextile ~ Bamhoo Pile 5.
Mr M, Mc M.t Mp
1
1 1 (+1.00) 80.613 88.005 0.913 3841 3708 1.395
12 2 (+2.00) 9202 162011 0.568 483 11473 M 0.937
13 3 (+3.00) 245147 572773 0.428 713 19813 130.242 0.831
2
21 2 1 4547056  4969.46 0.915 _ - 421.035 1.000
2.2 3 2 1784876  2058.680 0.867 - - 375.413 1.050
3
3l 1 (+1.00) 581.390  319.270 1.821 - - 156.108 2310
32 2 (200) 1328216 1203.09% 1.104 - - 316.639 1.367
33 3 (+3.00) 2149663 2313954 0.929 . - 418.663 1.110
4. Tria! 2521.086  1605.787 1.570 - - 153811 1.666

5 Heave  { ) 1993608 2753726 0724 i i 289,860 0.829

*k



4421
+1.00 +2.00 +3.00
0428
+2.00 +3.00
+1.00 38% 54%
Heave Bema
+1.00 +2.00
+3.00
+1.00, 4200  +3.00
1821, 114 0929
418 Trial
1570
Heave
Heave  Berm
4422 (Reinforcement)
+1.00, +2.00 +3.00
0.792
+2.00

6%  57%

106

0,913, 0.568
+2.00
0915 0867
46%
1.3%, 0.937,
300

+1.0
52%, 65%



85%

46.7%

Heave

Trial
1.666

+3.00

+2.00

35%

Berm

Heave

+1.00

Y%

+3.00

2.310,1.367

Berm

+2.00
100 100
21%
+1.00

+1.00

+1.00 200

1110

23% 28% 1%
0829

14.5%
43

10%- 32%

+2.00

107

+2.00

0.792

2.00

1%
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