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Triaxial Compression(UU)Test



SOIL MECHANICS LABORATORY

TRIAXIAL( . . TEST)

Boring No. BH1/07 Location: TSI(l/3)
Description Intermedia! Soil Between Lime Piles Date: 13/08/39
Sample No. Depth c P a X Sr y Wn
(m) (ksc.) (rad) (t/m2) (t/m2) % (t/m3) %
ST2 2.00 0.08 0.00 3.06 0.80 99.63 1.53 76.91
ST3 3.00 0.02 0.04 4.64 0.37 99.77 1.55 73.36
ST5 5.00 0.07 0.01 7.56 0.80 101.13 1.51 76.15
ST7 7.00 0.15 0.02 10.84 1.70 101.41 1.55 68.48
ST9 9.00 0.16 0.01 13.24 1.70 96.77 1.47 84.72
ST13 13.00 0.38 0.00 21.10 3.82 87.07 1.62 44.28
L—O— Su(tor/sqm) —@&— Unit weight (tordeu.m.)—l —0— S(%) —0— Wn(%)
0 1 2 3 20 40 60 80 100 120
0 i A . N 0 AV M PO i
2 - 3 2 153 1
< iR
4 4
A% R
6 b 6
8 1 \\ﬁ £ < %
g8 ‘% l\ Zs N
- >
10 \\ 10 74
- %
12 X ™ 12
W } Y | |4
14 14
J
16 16
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SOIL MECHANICS LABORATORY

TRIAXIAL( . . TEST)

Boring No. BH2/07 Location:  TSI(1/2)
Description Intermediat Soil Between Lime Piles Date: 13/08/39
Sample No. Depth c + a X Sr Y Wn
() (ksc.) (tad) (t/m?) (t/m2) % (t/m?2) %
ST2 2.00 0.14 0.01 4.47 1.45 101.15 1.49 90.67
ST5 5.00 0.10 0.02 7.54 111 102.71 1.51 80.44
ST7 7.00 0.10 0.04 10.21 1.40 102.45 1.46 94.87
ST9 9.00 0.13 0.01 13.01 1.45 96.28 1.45 89.88
ST13 13.00 0.12 0.01 20.22 1.35 84.47 1.56 48.53
| —— : I
L—0— Su(ton/sqm.) —&8— Unit weight (tonfou.m.) —O0— 3(%) —&8— Wn(%) |
|
0 2 3 0 20 40 60 80 100 120 }
0 : / W, ~ TN NIRRT T |
|
1 1 |
|
2 2 o |
. R
|
4 4 |
I
1 1 . ? |
[ 6 \ I
1 - b I
5 ¥ 5 ;o
& o,
& 8 g8 [ |
1 | |
10 10 |
[\ Al ] |
; . / |
12 li 12 |
ﬂ | 11 |
14 14
-4 -
16 T e ot IR | ) [N [T |
|
|
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. : BH3/I5 Location:  TSL(L/2)
Description: Intcimedial Soil Between Lime Piles Date: 13/08/39
Sample No. Depth c + a X Si 1 Wn
(m) (ksc.) (rad) (t/m?2) (t/m2) o (t/m3) %
ST2 2.00 0.11 0.00 2.96 1.15 98.18 1.48 84.89
ST5 5.00 0.05 0.00 7.34 0.53 97.22 1.47 77.15
ST7 7.00 0.09 0.00 10.21 0.88 96.33 1.46 78.14
ST9 9.00 0.09 0.00 12.95 0.93 86.87 1.44 68.95
ST13 13.00 0.14 0.02 20.14 1.74 85.88 1.55 51.15
—O— Su(ton/sq.m.) —8— Unit weight (ton/ou.m.) [ —O0— S(%) —0— Wn(%) I
0 1 2 3 4 5 0 20 40 60 80 100 120
0 A A A 0 ;‘L A AL Ak Rl '
] |
1
2 /: T 2
|
4 / 4
- < { | "
6 6
5 i f )
3 -
Q8 s 8
11 | /
10 “ 10 /
12 12 /
I\ | {| |
1 1 >
14 14
16 16
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SOIL MECHANICS LABORATORY

TRIAXIAL( . . TEST)

Boring No. : BH4/15 Location:  TS1(1/3)
Description : Intermedia! SOll Between Lime P|IeS Date: 13/08/39
Sample No. Depth c . a X Sr y Wn
(m) (ksc.) (rad) (t/mJ) (t/m2) % (t/m3) %
ST2 2.00 0.06 0.01 2.79 0.60 92.02 1.40 89.57
ST5 5.00 0.07 0.00 7.26 0.75 97.92 1.45 82.91
ST7 7.00 0.09 0.01 10.27 0.98 99.26 1.47 83.20
ST9 9.00 0.10 0.00 13.12 1.03 94.14 1.46 81.28
ST13 13.00 0.09 0.02 19.37 1.27 90.93 1.49 67.94
—O— Su(ton/sqm.) —&— Unit weight (ton/ou.m.) [ —0— S(%) —8— Wn(%) —l
0 1 2 3 0 20 40 60 80 100 120
0 { 0 1 i s
2 < o 2
4 4 { ¥
6 & % 6
[ + | } }
5 -2
o
g s + S8 ; {
10 k\ 10 /j
12 12 1
Y - d |4
14 14
16

16
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SOIL MECHANICS LABORATORY
TRIAXIAL( . . TEST)

Boring No. BH9/30 Location: TS.ofs)
Description Intermedia! Soil Between Lime Piles Date: 13/08/39
Sample No. Depth c + a X Sr r Wn
(m) (ksc.) (rad) (t/m?2) (t/m?) % (t/m3) %
ST2 2.00 0.07 0.01 3.01 0.70 100.26 1.50 84.82
ST5 5.00 0.07 0.00 7.43 0.70 101.21 1.49 82.52
ST7 7.00 0.07 0.01 10.42 0.86 104.34 1.49 91.16
ST9 9.00 0.08 0.00 13.07 0.86 97.01 1.45 89.91
ST13 13.00 0.03 0.03 20.03 0.83 91.41 1.54 60.44
—oO— Su(torysqm.) —@— Unit weight (ton/ou .m.)j —0— S5(%) —8— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
0 " L L 1 L 0 e PO, (U 2T IR Y AP BN TR LI I T
4 4
2 O 2

Depth

10

Depth
o
=z /uQ-h-‘J
\ﬂ——-—a/

)
1
—O0—
o—tg—ooa—o— o | n

16 16




SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. BH10/30 Location: ts1or2)
Description : Intcimcdiat Soil Between Lime Piles Date: 13/08/39
Sample No. Depth c ° <7 X Sr Y Wn
(m) (ksc.) (rad) <t/m) (t/m2) % (t/m?3) %
ST2 2.00 0.09 0.00 2.96 0.85 97.70 1.48 84.01
ST5 5.00 0.06 0.01 7.54 0.60 98.37 151 70.82
ST7 7.00 0.08 0.01 10.45 0.87 97.76 1.49 73.80
ST9 9.00 0.09 0.00 13.25 0.96 91.13 1.47 71.51
ST13 13.00 0.12 0.02 20.55 1.57 96.50 1.58 62.63
| —O— Su(ton/sqm.) —8— Unit weight (ton/ou.m.) —0— S(%) —0— Wn(%) ]
0 1 2 3 4 5 0 20 40 60 80 100 120
o A A St o AL A PR A4 - A
+ B
2 < 0 2 f
; } 4 /
6 % 6 %
£*T
a 5
O,
A 8 l % g 8
10 \ 10
- \\ J
12 12
14 14
1 1
16 16
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SOIL MECHANICS LABORATORY

TRIAXIAL( . . TEST)

Boring No. BH13/60 Location: TSiaff)
Description Intermedia! Soil Between Lime Piles Date: 14/09/9
Sample No. Depth c - 7 Si y Wn
(m) (ksc.) (rad) (t/m?) (t/m2) % (t/m3) %
ST2 2.00 0.12 0.02 2.90 1.26 97.94 1.45 92.22
ST5 5.00 0.06 0.00 7.46 0.61 101.41 1.49 81.59
ST7 7.00 0.09 0.00 10.55 0.89 100.59 151 75.61
ST9 9.00 0.15 0.00 13.00 1.49 94.18 1.44 84.62
ST13 13.00 0.03 0.01 18.53 0.57 83.38 1.43 64.19
l —O— Su(tonysqm.) —@— Unit weight (ton/ou.m.) —0— 5(%) —0— Wn(%)
0 2 3 0 20 40 60 80 100 120
0 1 0 il A A 1 AL i A
2 o0 2 o
/' ]
4 4
4 T !
6 6
s | ' £ '
2 S
28 \ g8
[y
10 // 10
12 12
Wil 4
14 14
1
16 16
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SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

Boring No. : BH14/60 Location: TS1(1/3)
Description : Intermedia! Soil Between Lime Piles Me 12/09/96
Sample No. Depth C 4 a X Sr Y wWn
(m) (ksc.) (rad) (t/m?2) (t/m2) % (t/m3) %
ST2 2.00 0.07 0.01 2.84 0.72 94.03 1.42 89.53
ST5 5.00 0.07 0.01 7.39 0.82 102.03 1.48 86.77
ST7 7.00 0.07 0.00 10.45 0.74 105.61 1.49 79.90
ST9 9.00 0.09 0.00 13.00 0.96 94.18 1.44 84.62
ST13 13.00 0.11 0.01 20.18 1.34 92.98 1.55 61.26
—o&— Su(ton/sq.m.) —@— Unit weight (ton/ou.m.) —O0— 5(%) —0— Wn(%)
0 1 2 3 4 20 40 60 80 100 120
o 1 A Wi 0 e e S Y Al A
6 6 ( %
g | = 5
& & \
n 8 s 8
™ { },
10 \ 10
12 li 12 /
14 14
16 16
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SOIL MECHANICS LABORATORY
TRLAXIAL( . . TEST)

Boring No. : BH17/90 Location: TS1(1/2)
Description : Intcrmediat Soil Between Lime Piles Date: 12209/96
Sample No. Depth c & a X Sr \% Wn
(m) (ksc.) ( ») (rim2) (rim2) % (rim3) %
ST2 2.00 0.15 0.01 5.90 1.60 90.71 1.47 69.88
ST5 5.00 0.11 0.02 10.44 1.34 100.61 1.49 79.56
ST7 7.00 0.11 0.00 13.00 1.10 79.12 1.44 54.55
ST9 9.00 0.27 0.00 15.52 2.66 89.40 1.72 37.06
[ —o— Su(ton/sq.m.) —E&— Unit weight (ton/ou.m.) —0— S(%) —0— Wn(%)
0 1 2 3 4 - 6 7 R 9 10 0 20 40 60 80 100 120
o X 1 1 i i A o A A i i A - A LA -
* 1
2 2 2 2% <
4 4
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ﬂ"’74
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. : BH18/90 Location: TS1(V3)
Description : Inteimediat Soil Between Lime Piles Dale: 12/09/96
Sample No. Dcptli C 4 a X Sr 7 Wn
(m) (ksc.) (lad) (tim?2) (tm2) % (t'm2) %
ST2 2.00 0.09 0.01 2.84 0.90 94.03 1.42 89.53
ST5 4.00 0.15 0.01 5.86 1.50 94.95 1.46 80.62
ST7 7.00 0.11 0.03 10.00 1.40 89.94 1.43 69.39
ST9 9.00 0.14 0.02 13.50 1.70 87.63 1.50 60.41
ST13 13.00 0.26 0.00 23.35 2.64 78.22 1.80 24.46
—o— Su(ton/sq.m.) —E&— Unit weight (t.onlou.ri)| —O0— S(%) —3— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
0 A A AL OO O T ] LS TR L, ) Lo A 4 A o A A A - AL L - A A A A A A
-ﬁ 4
2 2
4 5 4 J: O
i 1
6 6
4 4
-]
a -4
A A8

" \L\ = //
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SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

120

Boring No. : BH21/160 Location:  TS1{V3)
Description Intermedia! Soil Between Lime Piles Date: 7/12/96
Sample No. Depth c a X Sr 1 Wn
(m) (ksc.) (rad) (thm2 (t/m2) % (t/m2) %
ST2 2.00 0.09 0.00 2.92 0.90 94.83 1.46 81.01
ST5 5.00 0.12 0.02 7.60 132 101.98 1.52 75.99
ST7 7.00 0.12 0.02 10.19 1.35 101.25 1.46 91.18
ST9 9.00 0.17 0.00 13.21 1.73 97.07 1.47 86.24
I —o0— Su(tonysqm.) —O— Unit weight (tonfou m.) —0— 3(%) —0— Wn(%) ]
0 2 3 4 20 40 60 80 100 120
0 5 4 0 . " ”
2 O 2 —? <
4 B /
4 4 {
6 6 \
- E >
i =
S o
Qs ] 8
4 I . 4
10 10
12 12
1 1
14 o e 14 .
16
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SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

Boring No. BH22/160
DeSCription Intcrmediat Soil Between Lime Piles
Sample No. Depth c +
(m) (ksc.) (rad)
ST5 5.00 0.10 0.01
ST7 7.00 0.11 0.02
ST9 9.00 0.21 0.03

-Su(ton/sq.m.)  —Q— nit weight (tofl/ciLm.)

10

16

a

(ttm2)
758
10.36

14.08

10

12

14

16

X Sr
(tm2) %
1.02 101.42
133 103.24
2.56 103.24

S(%)

04 6

Location: TS1(V2)
Dale: 8/01/97
7 Wn
(t’/m2) %
152 7551
1.48 89.41
156 78.74
-Wh(%)
80 100 120
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. BHS5/07 Location: Ts2(l/2)

Description : Intermedial Soil between Lime Piles Date: 13/08/39
Sample No. Depth c b G T [ W n
(m) (ksc.) (iad) (t/m 2) (t/m 2) % (t/m 3) %

sT2 2.00 0.17 0.00 2.99 1.74 95.29 1.49 74.90

sTs 5.00 0.06 0.01 7.33 0.61 100.34 1.47 85.84

sT7 7.00 0.11 0.00 9.70 1.09 94.93 1.39 94.07

sTo 9.00 0.05 0.00 12.50 0.50 94.05 1.39 98.87

sT13 13.00 0.07 0.02 19.48 1.03 89.85 1.50 64.47

- Su(tonfig.m.) Unit weight (tonfou.m.) - Wnf%)
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n
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Boring No. :

BH6/07

SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

Location:

TS 2(1/3)
Description : Intcrmediat Soil between Lime Piles Date: 13/08/39
Sample No. Depth c < CT X y W n
(m) (ksc.) (rad) (t/m 2) (t/m 2) % (t/m 3) %
ST2 2.00 0.08 0.00 2.93 0.78 91.38 1.46 72.98
STS 5.00 0.09 0.00 7.35 0.91 101.02 1.47 86.30
sST7 7.00 0.06 0.00 9.81 0.63 88.89 1.40 73.88
STO 9.00 0.05 0.00 12.56 0.50 85.98 1.40 75.25
ST14 14.00 0.05 0.00 21.06 0.55 90.26 1.50 64.18
—O0— Su(ton/sq.m.) —3— Unit weight (ton/ou.m.) —&— S(%) —8— Wn(%) |
0 2 3 4 20 40 60 80 100 120
0 " s 0 At FISY . i | i St g
2 < O 2 ‘n_\ o
4 } ‘+[ 4 A \\
6 6 /
o y
10 \ 10 / \
12 l 12 1
14 at 14 3
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. : BH7/15 Location: TS 2(1/2)
Description : Intermedia! Soil between Lime Piles Date: 13/08/39
Sample No Depth c s CT X v W n
(m) (Esc.) (tad) (t/m 2) (t/m 2) % (t/m 3) %
sT2 2.00 0.10 0.01 2.98 1.02 101.41 1.49 92.48
STs 5.00 0.06 0.00 7.34 0.65 99.65 1.47 83.20
sST7 7.00 0.07 0.01 10.47 0.76 100.48 1.50 78.84
STo9 9.00 0.05 0.00 12.87 0.50 89.50 1.43 76.38
sT13 13.00 0.05 0.01 17.89 0.63 90.83 1.38 92.61
—O0— Su(ton/sqm.) —3— Unit weight (ton/ou.m.) —O0— S(%) —0— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
0 " " L i 4 0 " VRPN 0 I e T W PSS O LU PR
2 e 2 o
4 ]V 4 7
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_ - |
&
8 A 8 /
R R ﬁ
10 \ 10
12 12 \
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SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

Boring No. : BHS8/15 Location: TS 2(1/3)
Description : Intermedia! Soil between Lime Piles Date: 13/08/39
Sample No Depth c - a X y W n
(m) (ksc.) (rad) (t/m 2) (t/m 2) % (t/m 3) %
ST2 2.00 0.05 0.01 2.86 0.53 89.98 1.43 76.41
ST5 5.00 0.04 0.00 7.32 0.38 97.01 1.46 78.78
ST7 7.00 0.06 0.01 10.54 0.64 102.85 1.51 82.64
ST9 9.00 0.05 0.00 12.61 0.49 90.54 1.40 85.41
ST13 13.00 0.12 0.02 20.07 1.63 92.73 1.54 62.33
—o0— Su(ton/sqm.) —8— Unit weight (ton/ou.m.) —&— S(%) —8— Wn(%)
0 1 2 3 4 20 40 60 80 100 120
0 TR L . " 1 0 i1 P 1 S " i Y 7
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2 o 2 O O
.‘ ]
4 { 4 %
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& } % £ /
A8 { { -
10 \ \ 10
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. BH11-30 Location: TS2(1/3)
Description : Intcrm ediat Soil between Lime Piles Date: 13/08/39

Sample No. Depth c - C X v W n

(m) (ksc.) (rad) ([/m2) (t/mZ) % (t/m 3) %
ST2 2.00 0.08 0.00 2.98 0.80 100.62 1.49 88.88
STS 5.00 0.06 0.00 7.49 0.55 101.09 1.50 79.06
ST7 7.00 0.08 0.00 10.29 0.79 98.68 1.47 81.16
ST9 9.00 0.05 0.01 13.27 0.59 96.61 1.47 78.03
ST13 13.00 0.06 0.01 19.95 0.81 90.70 1.53 57.29

—0— Su(ton/sqm.)  —G— Unit weight (ton/cu.m.) —0— S(%) —8— Wn(%)

0 1 2 3 4 5 0 20 40 60 80 100 120
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. BH12-30 Location: TS2(1/2)
Description : Inteim cdiat Soil between Lime Piles Date: 16/08/39
Sample No. Depth c * CT X M W n
(m) (ksc.) (rad) (t/m2) (tym2) % (t/m 3) %
ST2 2.00 0.10 0.00 2.96 1.02 94.42 1.48 76.57
STS 5.00 0.05 0.00 7.02 0.49 97.70 1.40 97.18
ST7 7.00 0.02 0.00 10.32 0.20 97.44 1.47 76.93
ST9 9.00 0.03 0.00 12.93 033 96.54 1.44 89.15
ST13 13.00 0.07 0.01 19.02 0.85 93.80 1.46 76.49
—O— Su(ton/sq.m.) —G— Unit weight (ton/ou.m.) —0— 3(%) —G— Wn(%)
0 2 3 4 5 0 20 40 60 80 100 120
0 " 1 n 1 " 0 \ ) n 2a PRt 1
o o o
2 .’. 2 Q] X
4 / " \)
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£ { g g 7 q $
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. BH15/60 Location: TS2(I/3)
Description: Intermediat Soil between Lime Piles Date: 12/09/96
Sample No Depth c s a X Y W n
(m) (ksc.) (rad) (t/m 2) (Urn) % (t/m 3) %
ST2 2.00 0.11 0.01 3.01 1.10 91.38 1.50 65.47
ST5 5.00 0.07 0.00 7.38 0.65 99.21 1.48 80.03
ST7 7.00 0.10 0.00 10.25 0.95 103.14 1.46 93.95
STO 9.00 0.10 0.00 12.73 0.96 95.54 1.41 96.23
—O— Su(ton/sq.m.) —— Unit weight (ton/ou.m.) —0— S(%) —3— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
0 L n n 2 0 a2 1 T T 1 1 " " E
T \ "\ ’\
4 / 4
] < | . \\ )
6 6
5 ] \? + g \1 }
a.
a8 g8
I 1 :
10 10
12 - 12
14 14
16 16
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. : BH16/60 Location: TS2(1/2)
Description : Intermedial Soil between Lime Piles Date: 12/09/96
Sample No. Depth c < cT z v W n
(m) (ksc.) (rad) (t/m 2) (t 2) % (t/m 3) %
ST3 3.00 0.09 0.01 4.50 0.91 96.85 1.50 77.08
STS 5.00 0.07 0.01 7.42 0.76 97.55 1.48 74.34
ST7 7.00 0.12 0.01 9.91 1.26 97.08 1.42 92.45
ST9 9.00 0.10 0.01 12.71 1.08 92.95 1.41 89.27
ST12 12.00 0.10 0.02 16.97 1.32 87.30 1.41 74.98
—O— Su(ton/sq.m.) —3— Unit weight (ton/ou.m. —0— S(%) —8— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
o 1 XY i A A 0 - A A 4 A4 A - VB kb
4 4
2 2

Depth
5
Depth
o
|

14 14
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SOIL MECHANICS LABORATORY
TRIAXIAL( . . TEST)

Boring No. : BH19/90 Location:  TS2(1/2)
Description : Intermedia! Soil between Lime Piles Date: 710217197
Sample No. Depth c N a : y W n
(m) (ksc.) (rad) (t/m ) (t/m ) % (t/m 3) %

sT2 2.00 0.12 0.01 3.03 1.26 97.27 1.51 75.35

sTs 5.00 0.14 0.02 7.81 1.55 102.80 1.56 68.86

sST7 7.00 0.17 0.00 10.21 166 98.82 1.46 83.30

sT8 8.00 0.12 0.04 12.03 170 99.47 1.50 83.61

sT10 10.00 0.17 0.08 15.40 298 103.73 1.54 85.48

sT13 13.00 0.21 0.07 22.19 395 94.00 1.71 43.05

|+Su(lonl:qm.) —0— Unit weight (lon/ou.mi —0— S(%) —0— Wn(%)

0 1 2 3 4 5 0 20 40 60 80 100 120

o A A A A A O e Al i - el - —1 Aaulk

(N
>

[N}
4
>

Depth
-]
3—a

Depth
-

!»-——7)—4‘%3_04—-——{!

10 \

10

12

i g
Y
e
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SOIL MECHANICS LABORATORY
TRIAXIAL( . . TEST)

Boring No. : BH20/90 Location: TS2(1/3)
Description Intcim cdiat Soil between Lime Piles Dﬂe 25/02/97

Sample No. Depth c 4 G— X v W n
(m) (ksc.) (rad) (t/m 1) (t/m 2 % (t/m 1) %
ST2 2.00 0.09 0.00 2.98 0.91 99.44 1.49 85.07
STS 5.00 0.13 0.00 7.51 132 104.10 1.50 85.60
ST7 7.00 0.10 0.01 10.23 1.16 100.34 1.46 86.63
STH9 9.00 0.17 0.06 13.27 232 97.27 1.47 86.07
ST13 13.00 0.16 0.06 20.68 2.77 96.34 139 60.67
—O— Su(tonvsq.m.) —&— Unit weight (totVonn)] { —0— S(%) —8— Wn(%)
0 1 2 3 4 5 0 20 40 60 80 100 120
0 " L L n L 0 Pl 5N I PR T L PR

Depth
-
Depth
o0
\-—++
O]

12

14 14

16 16




Boring No.

SOIL MECHANICS LABORATORY
TRIAXIAL( . . TEST)

BH23/160

Location: TS2(1/2)

Description Intennediat Soil between Lime Piles Date: 3/03/97
Sample No. Depth c s CT t 7 W n
(m) (ksc.) (rad) (Urn) (Urn) % (t/rn) %
ST2 2.00 0.17 0.00 3.32 1.74 107.85 1.66 70.97
STs 5.00 0.15 0.00 7.45 1.54 99.70 1.49 77.90
ST7 7.00 0.14 0.01 10.02 1.50 93.91 1.43 78.17
sST9 9.00 0.18 0.01 12.68 1.86 90.50 1.41 83.52
[ —O— Su(ton/sq.m.) —&3— Unit weight (ton/ou.m.) l —0— S(%) —&3— Wn(%) ]
0 1 2 3 4 5 0 20 40 60 80 100 120
0 L L " L 0 ATt 3 4 4 Soigig it gy L PR
2 D> 2 i
4 4
6 6
A 8 &8
I FS" . J
10 10
12 12
14 14
16 16
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)
Location:  TS2(1/3)
11/03/97

Boring No. : BH24/160

Description: Intermedia! Soil between Lime Piles

Sample No. Depth c < or X v W n
(m) (ksc.) (tad) (t/m 1 (t/m 1) % (t/m 1) %
ST2 2.00 0.09 0.02 2.89 0.97 95.94 1.45 87.55
STS 5.00 0.18 0.00 7.97 1.81 105.65 1.59 67.77
ST7 7.00 0.16 0.00 10.02 1.58 93.91 1.43 78.17
ST9 9.00 0.26 0.01 12.68 2.66 90.50 1.41 83.52
| —&— Su(tony/sq.m.) —&— Unit weight (ton/ou.m.) L —0— S(%) —0— Wn(%) ]
0 1 2 3 4 5 20 40 60 80 100 120
0 ! " ) PR PR U IS Tt w1 i
7
2 N /-" ¢\
i i </ \
6 j: 6
g TK g Xi
A 8 - a8
i i ¥
10 10
12 12
14 14
16 16




Consolidation Test
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST
Borehole No.  BH-1  (Initial)
Location : TS-1
Description of Sample : NNH Clay
ve G, uo co Cc e CR RR OCR gy Cy

From  To  tim’ m 2 tm2  tm2  xio m lyr

Sample depth

2.50 3.00 1.57 2.61 2.50 2.43 1.43 0.25 0.42 0.07 1.83 2.52 4.60 5.05
4.00 4.50 1.41 2.59 4.20 2.68 2.06 0.19 036 0.05 2.69 2.49 6.70 1.26
7.00 7.50 1.44 2.57 6.50 2.58 2.08 0.20 038 0.06 1.86 4.24 7.90 1.89
8.50 9.00 1.47 2.58 7.00 2.64 1.66 0.23 0.46 0.06 1.40 6.16 8.60 4.73
10.00 10.50 1.28 2.60 8.20 2.61 1.42 0.18 0.39 0.05 1.72 5.82 10.00 0.95
13.00 13.50 1.87 2.64 8.50 135 0.92 0.25 039 0.11 1.01 16.88 17.00 232
—— gt —f—e ——svm —B—svo —A—Cv
uo
N 100 200 300 ? 5.00 10.00 2 10.00 20.00
2.00 2.00 2.00

- X -

8.00

8.00 x 8.00

10.00 \ 10.00

12.00 l 12.00

14.00 14.00 14.00

10.00

=,

12.00

o
>—1 ;;&
/alsﬁ s
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son. MECHANICS LABORATORY

CONSOLIDATION TEST
Borehole No.  BH-2  (Initial)
Location Dummy Area
Description of Sample  NNH Clay
Sample depth  v¢ G, ® e C ¢ CR RR OCR Crfm ¢V
Fom  To  tim Vn v 2 xio mEyr
250 300 263 230 133 029 046 009 145 399 580 442
530  6.00 2.62 25 180 023 051 007 068 1051 710 5.05
—o— gt o A —&—s'vo —G—s"vm —A—Cv
220 230 240 250 2.60 ¢ 0.50 100 $ 1000 2000
2.00 2.00 2.00
&)
4.00 4.00 4.00 Tb
6.00 D 6.00 6.00 »
8.00 8.00 8.00
10.00 10.00 10.00
12.00 12.00 12.00
14.00 14.00 14.00




Borehole No.
Location :

Description of Sample :  NNH Clay

BH-18/90
TSL

SOIL MECHANICS LABORATORY
CONSOLIDATION TEST

137

Sample depth v, G, U, 0 C ¢r CR RR OCR = v
From To  th tim2 tm2  tm2  xio miyr
200 250 156  2.62 150 193 084 021 029 007 209 201 420 0.88
400 450 158 264 350 198 083 015 028 005 302 215 650 0.88
700 750 152 264  6.20 227 090 0.10 0-28 0.03 147 482 710 1.89
9.00 9.50 148 262 750 2.01 088 012 029 0.04 124 659  8.20 0.95
11.00 1150 166 265 950 163 088 013 033 0.05 143 1118 16.00 1.58
1200 1250 1.61 2.65 10.00 178 090 014 032 0.05 129 1242 16.00 1.26
—o—gt —B— e —6—svo —3—svm —A—aJ
uo
100 200 300 500 1000 10.00 20.00
2.00 2.00
2.00 ° q HX
4.00 4.00
ALe ¢ T W\ T
10.00 10.00 \\ 10.00 ¥ \\
12.00 pes 1200 { e ¥ \8 o
14.00 14 .00 14.00
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST
Borehole No.  BH-21/1(50
Location : TS
Description of Sample :  NNH Clay
Sample depth  v¢ G, ©0 C C CR RR OCR Cy
From To  th U tm v XIO nffyi
250 300 157 2(L 250 243 143 025 042 007 18 252 460 5.05
400 450 141 259 420 268 206 019 056 005 269 249 670 136
700 750 144 257 650 258 208 020 038 006 18 424 790 1.89
850 900 147 258 700 264 166 023 046 006 140 616 860 473
1000 1050 128 260 820 261 142 018 039 005 172 58 1000 0.95
1300 1350 187 264 850 135 092 025 039 011 101 1688 17.00 232

B \ Tar——
AERNSESE
R
T \ "
RENVZ IR

IR

14.00 14.00 14.00

555
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST
Borehole No.  BH-20/90
Location - TS2
Description of Sample :  NNH Clay
Sample depth  v¢ G “ e C ¢ CR RR OCR Cy
Fom  To  tm thn* it XI0 WI
250 300 1483 270 150 252 08 026 024 007 262 172 450 1.26
400 450 147 264 350 242 133 014 039 004 1% 275 540 0.95
700 750 139 264 620 275 116 026 031 007 149 388 580 0.95
85 900 145 270 750 242 119 010 035 003 127 631 800 158
1000 1050 147 270 950 228 093 013 028 004 088 904 800 0.95

L —— gt —3— eo0 —&—sgvo —O—svn —A— Cv

100 200 300 3 500 1000 - 10.00 20,00

2.00 200

ARSI
|

6.00 6.00

N

12.00 12.00 12.00

200

4.00

—+——@

6.00

10.00

14.00 14.00 14.00
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST
Borehole No.  BH-23/160
Location TS2
Description of Sample ~ NNH Clay

Sample depth vy G. w @ € ¢ CR RR OCR gl <gm™ cv

From To titn t/m t/tn e Xi0 Miyt
250 300 150 267 150 212 078 023 025 007 213 188 400 132
400 450 160 264 450 199 083 020 028 007 105 390 410 0.76
700 750 149 270 620 252 157 003 045 001 174 460 800 2.21
850 900 146 270 750 264 144 003 040 001 125 60l 750 221
1000 12050 151 275 1080 189 094 010 033 003 126 1351 17.00 3.78

L —— gt —£—e0

——svo —{—svn —A—Cv

100 200 300 - 500 1000 1500 10.00 20.00

200 200

2.00

N
oo pfast| |

%
N

® 10.00 X ° O

4.00

6.00

10.00

10.00

12.00 12.00 12.00

14.00 14.00 14.00
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Unconfine Compression Test



Unconfine compression test

Sample lime pile

Constant Proving Ring 35.21 Ib/div
Dia. of sample 5.92 cm.
Height of sample 7.83 om.
Initial arca“lo 27.51 cm.
Volume of sample 215.48 om .3
Vertical reading Load Strain, & 1-€ | Comrected | Stress,0
0.001 in div 1b kg. arca ksc
0 0 0.00 0.00f 0.0000f 1.0000{ 27.508 0.000
40 4 140.84 64.02] 0.0020] 0.9980| 27.565 2.322
70 7| 24647 11203 0.0036| 09964 27.607 4.058
100 8| 281.68| 128.04| 0.0051] 0.9949| 27.650 4.631
130 9| 31689 14404 0.0066] 09934| 27.692 5.201
160 11| 38731 176.05| 0.0082| 0.9918| 27.735 6.348
190 12| 42252| 192,05 0.0097] 09903 27.778 6.914|
220 12| 42252| 19205 0.0112| 09888 27.821 6.903|
7.00
= 3.5 ksc.
= 679.75x40.7891
= 0/&
= 67975
0.00 & T T T T T )
0.000 0.002 0.004 0.096 0.008 0.010 0.012

Strain
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Sample

Constant Proving Ring
Dia. of sample

Height of sample

Initial arearAo
Volume of sample

Vertical reading
(0.001 )
0
20
40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420

div
0.00
0.00
0.50
1.00
3.00
5.00
8.00
9.00
9.00
10.00
10.00
11.00
12.00
12.00
12.00
12.00
12.00
12.00
11.00
11.00
10.00

8.00

Unconfine compression test

lime pile

Load
1

0.00
0.00
17.60
35.21
105.63
176.05
281.68
316.89
316.89
352.10
352.10
387.31
422.52
422.52
422.52
422.52
422.52
42252
387.31
387.31
352.10
281.68

0.00
0.00
8.00
16.00
48.01
80.02
128.04
144.04
144.04
160.05
160.05
176.05
192.05
192.05
192.05
192.05
192.05
192.05
176.05
176.05
160.05
128.04

35.21 Ib/div
6.51 cm.

11.75 ¢m.

33.29 cm.2
391.10 ¢cm.

Strain, 1-8

0.0000 1.0000
0.0007  0.9993
0.0014  0.9986
0.0020  0.9980
0.0027  0.9973
0.0034  0.9966
0.0041  0.9959
0.0048  0.9952
0.0054  0.9946
0.0061  0.9939
0.0068  0.9932
0.0075  0.9925
0.0082  0.9918
0.0089  0.9911
0.0095  0.9905
0.0102  0.9898
0.0109  0.9891
00116  0.9884
00123  0.9877
00129 09871
00136  0.9864

0.0143

0.9857

Corrected  Stress,CJ

area

33.285
33.308
33.331
33.353
33.376
33.399
33422
33.445
33.468
33.490
33513
33.536
33.559
33.582
33.606
33.629
33.652
33.675
33.698
33.721
33.745
33.768

ksc
0.000
0.000
0.240
0.481
1.442
2.404
3.847
4327
4,321
4.808
4,808
5.289
5.170
5770
5770
5,770
5,770
5770
5.289
5.289
4.808
3.847
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6.00 7
5.00 -
4.00
-ﬁ 3.00 1
g qu = 5.8 ksc
7]
2.00 c = quR2
= 2.9 ksc
1.00
0.00 & T T |
0.000 0.002 0.004 0.006 0.008 0.010 0.012
Strain
-
.
6.00 /
y = 831.41x - 0.5311 =]
5.00 l ]
a n/‘
3 4.00 4f//
]
£ 3.00 &
w
2.00 E =G —
a
1.00 S = 831.41 ksc.
E/u = ] ]
0.00 T I

0.000 0001 0002 0003 0004 0005 0006 0007 0.008 0.009
Strain :
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'Up 1 21/06/95
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Settlements of Layers of Increasing Thickness from the Ground Surface (TS1)



SETTLEMENT

HT. OF FILL (m)

147

Up to 21/06/95

Start of Construction: May 5, 1994
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Up ( 21/06/95
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Lateral Deformations with Depth(TS2-12)
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DEPTH (m)
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Lateral Deformations with Depth(TSI-I1)
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LATERAL DEFORMATION (mm)
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H1. OF FILL ( )

TOTAL PORE PRESSURE (kPa)
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TOTAL PORE PRESSURE (kPa)
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TOTAL PORE PRESSURE (kPa)
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P(cm)

TSI-Flordrain spacing 1.50 m.

d

150) 100 150 X0 30 30
Tim%?(?ay)
Time(day)
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100

120

140
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—@— Consolidation Settlement
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Calculation total primary settlement by Asaoka’fi method

TSI-Floidiain spacing 1.50 m.

160.00 /
120.00
$0.00
40,00 27
y = 0.9596x + 5.6633
0.00 FUAN !
po = 5.6683 pi . 0.9596
L. Po/(l-pl) = 5.6683/(1-0.9596) « 140.30 am.

heigth of fill after final primary «ettlement

H * 450 - 1403 * 2797 m
uniform load from fill with H and Y 180 ton/m

q » 180X 2197 * 5.03 ton/m

TS2-Castlc Board spacing 1.20

200.00

160.00

120.00

°

30.00 /"

40.00 y = 096512 + 6.0761

0.00 L t
po - 6.0761 pi - 0.9651
> Pol(l-pl) - 6.076/(1-09650) = 17410 am.

heigth of fill after final primary lettlement

H - 450 - 1741 2459 m
uniform load from fill with H and y 180 ton/m*
g = 180x 2459 * 443 ton/m

TS3-Mchra spacing 1.00 m.

200.00
#

150.00

100.00 ~/

50.00

/ y = 09581z + 7.6152

0.00 ey t
po « 76152 pi » 0.9581
f» po/(l-pl) = 7.6152/(1-0.9581) = 18L.75 em.

heigth of fill after final primary aettlement

H « 450 - 1817 , 2383 m
uniform load from fill with H and y 180 ton/m*

q - 180X 2.383 m 429 ton/m2
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Calculation Final Primary Settlement by Hyperbolic Method
0 TSI-Hordrain spacing 1.60 m. with embankment height 4.20 m.

E‘ \T“\WM?
)
:,

0 50 100 150 200 250 300 i 350 400
t (day)
3.60
u I
T
y = 0.00545x + 1.49519 O/
P, = a+bt 'E34° W 1 T
from chart : 5
: °
a = 1.49519 §320 4
qyg
b = 0.00545
: <
P, = final primary settlement i 3.00
= 1b =1/0.00545 2600 280 300 320 340 360 380 400
; t(day) :
= 183.49 cm
heigth o f fill after final prim ary settlement
H = 4.20 - 1.835 = 2.365 m
uniform Jload from fill with H

q 1.80 X 2.365 4.26 ton/m (density of embankment is 1.80 ton/m )



0 TS2-Castle Board spacing 1.20 . with embankment height 4.20

12

t/Pt(day/fcm)
(=)

173

;..EI—E‘BEB{
2
0 +888E&
0 50 100 150 200 300 350
t (day) !
340
3.20
Up, = a+bt Eam- y = 0.00543x + 0.99931 -
from chart 5 VE/E
2.80
& @ 0.99931 3 I/g/"/-
v
P, = final primary settlement 240

= 1/b =1/0.00543

= 184.16 cm

heigth of fill after final primary settlement
H = 4.20 - 1.842 = 2.358 m

uniform load from fill with H

q = 180 X 2358 = 4.25 ton/m

(density of embankment is 1.80 ton/m )
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O TSS-Mebra spacing 1.00 m. with embankm

o I

6.00 £
5.00
4.00
g .........................
3 300
ot
=
200
P P P —"
1.00
0.00 +—AAAA
0 50 100 150 200 250 300 i350 400
t (day) '
2.80
2.76 A
272 +—— a”
2.08 Kp——e—=
Up, = o+ bt ? el ¥y = 0.00511x + 0.78552 /
K BN
from chart 3 256 !
| 2.52 P
a = 0.78552 248 P
2.44 8
0.00511 2.40 -
Pf = final primary settlement 280 320 360 400
1/b = 1/0.00511
t(day)
195.69cm
heigth o f fill after final prim ary settlement
H = 4.20 - 1.957 = 2.243 m
uniform load from fill with H

@ = 180 x 2243 = 4.04 ton/m (density of embankment s 1.80 ton/m )



Calculation total consolidation settlement by Barron's theary
0 TSI-Flordrain spacing 1.50 m. with embankment height 4.20 m

01000000 : : : - T
t60
0 50 100 150 200 250 300 350
t
(day)
P 60 60
e 230 day y - 0<078x + 7932
CI/Pso = 3.90 day/cm L.
p60 = 58-97 cm ‘%,
o
P Ps / t 4 UU
98.29 cm
CiA Si 360
° 080 200 280 300 320 340
si = 0.0078 cm t(day)
b ocisi
= 102.56 cm
= 1.026 m
e ocisi =Peoio .60 =z 900.90
ee POO= 0.90x87.91 = 92.308 cm.
1Jp = 0.009U+1.3592

1.3592x79.121/(1-0.0091x79.121)

1.3592x87.91/(1-0.0091x87.91)

384.08 days =

597.38 days =

12.80 mon

19.91 mon

400

ths

ths



0 TS2-Cast!e Board spacing 1.20 m. with embankment height 4.20 m.

12

10 +

t/Pc(day/cm)

L
(day)
-~ 3
NNTUNNAT P, UL ¢,
ty = 240 day 40
te/Peo = 3.40 day/cm
P = 70.59 ecm
i 4.00
Pc = Pyu 1060 : /
= 117.65 em ] y = 0.0066x + 1.59
NSUINNAT O uaL Si 3,60
0
oG = 077 : | /'
Si = 0.0066 em "
P320
Pe = ou/Si i
260 280 300 320 340 360 380 400
= 116.67 cm
Pc = ccilsi = p 60/0.60 = p 9010 .90
e Pm = 0.90x116.67 = 105.000 cm.
ty p = 0.00606t+1.59
e. ] = 1.59%x105.0/(1-0.0066x105.0) 543.81 days = 18.13 months

. %100 f 1.59x116.67/(1-0.0066x116.67) 806.62 days =

26.89 months
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0 TS3-Mebra spacing 1.00 m. with embankment height 4.20 m,

12.00
10.00
8.00
g
g 6.00
S

t
(day)
NNTANNAT P, UAS t, ‘
teo/Peo = 3.10 day/em
‘)‘o = 74.19 cm g 1

: y = 0.0061x + 1.2814 A
Pes 1060 i

Pe

= 123.66 cm {340
A95aN9NA1 04 1Az Si /
Qi = 075 P A/°/“

-1
Si = 0.0061 em
3.00
pe = Qi/Si
240 280 320 360 400

= 122.95 ecm

«ofc= 123 m
R = OCi/Si =p60/0.60 =p 90/0.90
o Pm = 0.90x122.95 = 110.656 cm.
ilp = 0.0061t+1.2814
. to = 1.2814x110.656/(1-0.0061x110.656) = 436.29 days = 14.54 months

100 - 1.2814x122.95/(1-0.0061x122.95) 630.18 days = 21.01 months



Degree of Consolidation

PVD Test Section CﬂlCUIﬂ“Oﬂ

Hyperbolic method

Asaoka's

method,

PVD

Measured at 400 days

total undrained consolidation

Test Section Spacing . pc pu
P
(Type 01PVD)  (m) () (m) ) P(m)  settlement settlement settlement
TS1
1.50 1.835 1.026 0.809 1.403 1.040 0.292 0.748
(Flordrain)
TS 2
1.20 1.842 1.170 0.672 1.741 1.230 0.358 0.872
(Castle Board)
TS3
1.00 1.957 1.230 0.727 1.817 1.420 0.377 1.043
(Mebra)
Rem ark Final embakment height 4.20 m.
pt - total primary settiment
pc - totalconsolidation settlementcalculated by hyperbolic method(Barron Theory)
pu = pt-pc
Consolidation setlement(measured) = total settlement(measuTed) - undrained settlementlmeasured)

Undrained settlement(measured) calculated from lateral movement monitoring data

Degree of Consolidation

from measured

total settlement

67 %

73%

(%)

from measured
consolidation

settlement

73%

75%

85%

from measured
pore pressure
(Bv AIT)

75%

76%



1-D

Depth ,z

(m )

10.5

12.5

16.0

Load ,q

w

idth ,B

(Terzaghi's Theory)

19

17

42

.36

.26

.40

.48

.55

.29

.49

.36

.34

19

.26

t/sq.m .

.06

.06

.04

.07

.02

.03

.05

.04

19.

25.

44

51.

60.

80.

93

.10

.00

.60

.30

.60

.80

.90

.40

kP a

75

52.

42

52

56 .

65.

70

85

84.

.00

.00

.00

.00

.00

.00

.00

.00

.00

80.

16.

11

.67

.43

.89

.33

.81

.20

.50

kP a

42

42

40

.57

.57

526

.55

.53

.44

.04

.89

.88

kP a

57

62

67

7.2}

79

7

94

110

122

135

148

162

.67

.57

.16

.55

.79

.07

.97

.14

79

.61

.28

PV D

R R XxH xlog(C T'rm/CT", 0)

CR xHxlog (C T'T[/C 7'Ti1)

0.051

0.835
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CalcyJatejLhmght of-gmbanknient at the end of consolidation settlement

Pe+Pu

H
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHIIIIIHII IIII .
I

o
Gs.__ATNIHIin
k\\\\/ L

h' = Height of Embankment atend of Consolidation Settlement
= H - (pc + pu )

H = Height of Embankmenfm

pc = Total Consolidation Set(Imentm

pu = Total Undrained Settlment,m

q = uniform load from sand fill with hland y

i Xy
unit weight of sand fill

TSI- FIordram spacing 1.50 m.

H = 4.200 m. pc = 1.026 m.

y = 1.800 ton/m pu = 0.809 m.
h =

- 2.365 m.

= 4.257 ton/m

Ne)

TS2-Castle Board spacing 1.20 m.

H - 4.200 m. pc = 1.170 m.
y = 1.800 ton/m pu = 0.672 m.
e o= 2.358 m.

q = 4.245 ton/m

TSS-Mebra spacing 1.00 m.

H - 4.200 m. pc = 1.230 m.
y - 1.800 ton/m pu = 0.727 m.
heo= 2.243 m.

q = 4.037 ton/m



Bearing Capacity ,Slope Stability ,
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Calculation bearing capacity of lime pile(TSI) 182

Osingle pile

puii=
Qt =
p. =
Qu«i —
Pf =
N R

—

—

0P|Ie G roup

<p« FP)Ge - NT- 1
Nc.Cu + C7,0

9x11 + 1.65x1.5 + 145x(11 - 1.5) T 1.50x(15.5 - 11) T 1.65x(16 - 15.5)

128.68 ton/m "

Q AP

25.27 tonl/pile

Zoti.Cui

o ti = 0.85 in softclay ( <2 t/m 2)
= 0.80 in medium clay (2 < < 10 t/im 2)
= 0.75 in stiff clay ( >10 tyin2)

zZQ fiA »

(0.8x5x4.5 +o0.75x 11,65x0.5)x71x0.5

35.14 ton/pile

p.O"TmS (Nutral point at -13.0 m)

0.23x{[1.65x(1-5-0.5)2-0.75]/2 F [1.45x(11-1.5)2-7.500/2 F [1.5x(13-11)2-7.75]/2}x7tx0.5
22.13 ton/pile

1.2x71x0.52x(16 - 1.5)/4
3.42 tonl/pile

16.73 ton/pile (Ge for compression pile 1 =38 ->0.7)

(QjSingle pile)xaxb
128.68x14x14
25,220.30 ton
sQa4-aa
(14x4)x(0.8x5x4.5 + 0.75x11.65%0.5)
1,252.65 ton
0.23x( 1.65x(1.5-0.5)2:0.75]/2 + [1.45x(ll-1.5)27.50)/2 + [1.5x(13-1)27.75]/2}x14x4
788.98 ton
{1.65x1.5 + 145x(11 - 1.5) + 1.50x(15.5 - 11) + 1.65x(16 - 15.5)}xl4xl4
4,669.70 ton
(P, +P)Ge - Nf-Wp
21,014.27 ton (Ge = 10)



Checked Factor of Safety of single pile and block failure of pile group

suichaige from sand fill with height/H)
TS-1,Flordrain 1.50 [ . pacing
h = 2.37 m.

distributed load on single pile,Pc

183
|
milllm ez

of fill of PVD site at the end of primary settlement

q = 4.26 ton/m2

= (4.48+1.5%0.7)x1.2x1.2x0.75 =

FS = pullpc = 2.92
distributed load on pile groupé0 = (4.48+1.5x0.7)x(16.5x16.5 )
FS = P ~c- 14.54
TS -2.Caste Board 1.20 [ .spacing
h = 2.36 m. q = 4.25 ton/m
distributed load on single pile,Pc (4.17+1.5x0.7)x 1.2x 1.2x0.75
Fs = Pu»/Pc = 2.93
distributed load on pile group,Pc (4.17+1.5x0.7)x(16.5x16.5 )
Fs = pmdpc = 14.58
TS-3M ebra 1.00 ntspacing
h = 2.24 m. q = 4.04 ton/m
distributed load on single pile,Pc (3.85+1,5x0.7)x 1.2x 1.2x0.75
Fs = pypcs= 3.05
distributed load on pile group,Pc (3.85+1,5x0.7)x(16.5x 16.5 )
s = punme - 15.17
n fl F.S. " ml ! J, TS1
PVD Test Section h q Pc Pult
m ton/sg.m. Single Group Single Group
TS-1 2.37 4.26 5.73 1,444.90 16.73 21,014.27
TS-2 2.36 4.25 5.72 1,441.59 16.73 21,014.27
TS-3 2.24 4.04 5.49 1,385.07 16.73 21,014.27

H = height of fill after final primary settlement of PVD site finished(pc+pu)

g = uniform load from fill with H and lime mixing platform

5.73 ton/ple

1,444.90 ton

5.72 ton/pile

1,441.59 ton

5.49 ton/pile

1,385.07 ton

F.S. = Pult/Pc
Single Group
2.92 1454
2.93 14.58

3.05 15.17



Calculation bearing capacity of lime pile(TS2)

o Single pile

of =

Pull =

o Pile Group

Pf

184

<, + PAG* - Nf - Wp
Nc.Cu + Gy0

9x11 + 165x1.5 T i.tjX tll - 1.5) + 1.50x(15.5 - 11) + 1.65x(16 - 15.5)
128.68 ton/m

Q-A

25.27 ton/pile

Zoti.Cui

ou = 0.85 in softclay ( < 2 t/Im2)
= 0.8 in medium clay (2 < < 10 t/m 2)
= 0.75 in stiff clay ( > 10 t/m 2)

AQ fiA fi

(0.8x5x4.5 + 0.75x11.65x0.5)x71x0.5

35.14 ton/pile

p.CTfOAs (Nutral pointat -13.0 )

0.23x {[1.65x(1,5-0.5)2-0.75]/2 + [1.45x(ll-1.5)2-7.50]/2 + [1.5x(13-11)2-7.75]/2}x71x0.5
22.13 ton/pile

Ypvp

1.2x71x0.52x(16 - 1.5)/4
3.42 ton/pile

16.73 ton/pile (Ge for compression pile . = 3B ->0.7)

(QjSingle ptle)xaxb
128.68x11x10
14,154.25 ton
ALQ LA fi
(14+15.5)x2x(0.8x5x4.5 + 0.75x11.65x0.5)
1,319.76 ton
0.23x{[1.65x( 1.5-0.5)2-0.75]/2 + [1.45x(ll-1.5)27.50)/2 + [1.5x(13-11)2-7.75]/2}x(14+15.5)x2
831.25 ton
{1.65x1.5 + 1.45x(ll - 15) + 1.50x(15.5 - 11) + 1.55x(16 - 15.5)}xI4xI5.5
5,170.03 ton
(P, + PNGe - Nf- p
947273 ton (Ce =10



Checked Factor of Safety ofsingle pile and block failure of pile group

V.J
r k .. r
T 17 v 'y \ .]
1 i
H— 1.50 — 1.50

surcharge from

TS-1, Fiordnun 1.50 [ . pacing

sand fill with height(H)

2.37 m.

distributed load on single pilc,Pc

q
+
7 m‘l‘ Pc = 0.75q
T (on pile)
1.50 |
+m
of fill of PVD site atthe end of primary settlement

4.26 ton/m

(4.48+1,5x0.7)x 1,5x 1.5x0.75 8.96 ton/pile

FS = pu,/pc = 1.87
distributed load on pile group,Pc = (4.48+1.5x0.7)x(16.5x18.0 ) 1,576.25 ton
FS = pullpc = 6.01
T5-2,Castle Board 1.20 [ . pacing
H = 2.36 m. q = 4.25 ton/m
distributed load on single pileJPc = (4.17+1.5x0.7)x 1,5x1.5x0.75 8.94 ton/pile
FS = P "~ c 1.87
distributed load on pile group,Pc = (4.17+1.5x0.7)x(16.5x18.0 ) 1,572.64 ton
FS = Pulllpc = 6.02
TS-3Mettra 1.00 m.spacing
H = 2.24 m. q = 4.04 ton/m *
distributed load on single pile,Pc (3.85+1,5x0.7)x 1,5x 1.5x0.75 8.59 tonl/pile
FS = PJW/PCc = 1.95
distributed load on pile group,Pc (3.85+1.5x0.7)x(16.5x 18.0 ) 1,510.99 ton
Fs = putt/pc = 6.27
} F.sS ! lj TS2
PVD Test Section H q Pc Pult F.S. = ?ult/Pc
ton/sq.m Single Group Single Group Single Group
TS-1 2.37 426 8.96 1,576.25 16.73 9,472.73 1.87 6.01
TS-2 2.36 4.25 8.94 1,572.64 16.73 9,472.73 1.87 6.02
TS -3 2.24 4.04 8.59 1,510.99 16.73 9,472.73 1.95 6.27
H = height of fill after final primary settlement of PV D site finished
q = uniform load from fill with H and lime mixing platform
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Results are for Bishop’'s Modified Method unless otherwise

File C:\Datalthesis\defend\FSI-1.G SL
Mater ial Unit wt Cohesion Friction p
Angle
# 1 -SAND FILL 18 0 35 0
# 2 -WEATHERED CRUST 14.3 52.2 0 1
# 3 -CHEMICOLIZER 14 200 0 1
# 4 -WEATHERED CRUST 14.3 ! 52.2 0 1
# 5 -SOFT 14.5 56.5 0 1
# 6 -MEDIUM 14.5 82.8 0 1
# 7 -MEDIUM TO STIFF 14.7 105 .8 0 1
# 8 -STIFF 16.6 143.5 0 1
XxX-centre Y-centre Radius Factor Ilterations Slices
of Safety
33.00 23.50 15.50 7.2184 3 35
1 1 1 1 1 1 1 1
NNH-1 EMBANKMENT TEST
) . 40
- 14-Apri1-1999 FILL(2.487 m)
CENTER AT (33.0,23.0) 30
~h F 7.218 20
10
0
Hardy BBT Limited c \Datalthesi|s\defendNFSI-
3 Lo oo L - L
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set.
fS Slope Stability Analysis 2.487

TSI(Lime pile spacing 1.20 m))



Results are for Bishop’ Modified Method unless otherwise noted

File C:\Datal\thesis\defend\FSI-2.GSL

Material Unit wt Cohesion Friction Piezo
Angle Surface
1 -SAND FILL 18 35 0
2 -WEATHERED CRUST 14.3 52 .2 0 1
# 3 -CHEMICOLIZER 14 200 0 1
# 4 -WEATHERED CRUST 14.3 52 .2 0 1
# 5 -SOFT 14.5 56.5 0 1
# 6 -MEDIUM 14.5 82 .8 0 1
# 7 -MEDIUM TO STIFF 14.7 105 .8 0 1
# 8 -STIFF 16.6 143.5 0 1
X-centre Y -centre Radius Factor Iterations Slices

of Safety

33.00 23.00 15.00 7.7736 3 33
——————— r 2 r T
NNH-I EMBANKMENT TEST
. 40
14-Apri1-1999 FILL(2.316 m)
CENTER AT (33.0,23.0) 30
F
+ 7.774 20
10
0
Hardy BBT Limited C \Datalthesi \defendXFSI-
i | | J 1 |
10 20 30 40 50 60 70 80

There are no explicit external forces in the data set.

Slope Stability Analysis ‘ 2.316
TSI(Lime pile spacing 1.20 m.)
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Results are for Bishop’s Modified Method unless otherwise noted

File C:\Data\thesis\defend\FSI-3.GSL

M aterial Unit wt Cohesion Friction Piezo
Angle Surface
F 1 -SAND FILL 18 0 35 0
# 2 -WEATHERED CRUST 14.3 52 .2 0 1
# 3 -CHEMICOLIZER 14 200 0 1
# 4 -WEATHERED CRUST 14.3 52.2 0 1
# 5 -SOFT 14.5 56.5 0 1
a 6 -MEDIUM 14.5 82.8 0 1
F 7 -MEDIUM TO STIFF 14.7 105 .8 0 1
it 8 -STIFF 16.6 143.5 0 1
X-centre Y-centre Radius Factor Ilterations Slices
of Safety V.,
33.00 23.50 15.50 8. 4504 3 34
1 1 1 1 1 1
NNH-1 EMBANKMENT TEST
- ) - 40
14-Apri1-1999 FILL(2.1237 )
CENTER AT (33.0,23.5) 30
+F = 8.450
- - 20
1
— 10
- 0
Hardy BBT Limited C \D atalthesis\defendXFSI
1 1 1 1 1 -J 1 1
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set.
Slope Stability Analysis 2.137

TS1(Lime pile spacing 1.20 m.)
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Results are for Bishop’s Modified Method unless otherwise noted
File C:\Datal\thesis\defend\FS2-1.GSL
Material Unit wt Cohesion Friction Piezo
Angle Surface
# 1 -SAND FILL 18 0 35 0
# 2 -WEATHERED CRUST 14.4 43 0 1
# 3 -CHEMICOLIZER 14 200 0 1
F 4 -WEATHERED CRUST 14 .4 43 0 1
# 5 -SOFT 14 .5 41 .4 0 1
# 6 -MEDIUM 14.5 74 .6 0 1
# 7 -MEDIUM TO STIFF 14.8 96.8 0 1
# 8 -STIFF 16.7 124.1 0 1
X-centre Y-centre Radius Factor Ilterations Slices
of Safety
33.00 23.50 15.50 5.6080 3 35
------ g SRR WA W ) 1 T
NNH-1 EMBANKMENT TEST
. 40
14-Apri1-1999 FILL( 2.487 m)
CENTER AT (33.0,23.0) 30
11 —_
-~ 5.608
h F 26
e L.
10
0
Hardy BBT Limited C \Datalthesi \defend\FS2-
r L | |
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set.
Slope Stability Analysis : 2.487

TS2(Lime pile spacing 1.50 m)
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Results are for Bishop’s Modified Method unless otherwise noted

File C:\Datal\thesis\defend\FS2-2.GSL

Material Unit wt Cohesion Friction Piezo
Angle Surface

# 1 -SAND FILL 18 0 35 0

# 2 -WEATHERED CRUST 14 .4 43 0 1

# 3 -CHEMICOLIZER 14 200 0 1

# 4 -WEATHERED CRUST 14.4 43 0 1

# 5 -SOFT 14.5 41 .4 0 1

# 6 -MEDIUM 14.5 74 .6 0 1

# 7 -MEDIUM TO STIFF 14 .8 96 .8 0 1

# 8 -STIFF 16.7 124.1 0 1

X-centre Y-centre Radius Factor Ilterations Slices

of Safety

33.00 23.00 15.00 6.0395 3 33
1 T
NNH-1 EMBANKMENT TEST
. 40
14-Apri 1-1999 FILL(2.316 )
CENTER AT (33.0,23.0) 30
+
F . 6.039 20
n
— — 10
0
Hardy BBT Limited C \Datalthesi 3\defend\FS 2-
1 1 1 [ 1 1 1 1
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set
Slope Stability Analysis . 2316 .

TS2(Lime pile spacing 1.50 m)



Results are for
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Bishop’s Modified Method unless otherwise noted

File C:\Datal\thesis\defend\FS2-3.GSL

Material Unit wt Cohesion Friction Piezo
Angle Surface
# 1 -SAND FILL 18 0 35 0
# 2 -WEATHERED CRUST 14 .4 43 0 1
# 3 -CHEMICOLIZER 14 200 0 1
# 4 -WEATHERED CRUST 14 .4 43 0 1
# 5 -SOFT 14.5 41 .4 0 1
# 6 -MEDIUM 14.5 74 .6 0 1
# 7 -MEDIUM TO STIFF 14 .8 96 .8 0 1
# 8 -STIFF 16.7 124.1 0 1
x-centre Y-centre Radius Factor Ilterations Slices
of Safety®
33.00 23.50 15.50 6.5626 3 34
---------- 1 1 1 ! i 1 i
NNH-1 EMBANKMENT TEST
' 14-Apri 1-1999 FILL(2.137 m) 40
CENTER AT (33.0,23.5) 30
+ F: 6.563
1 20
AWIAINE
- - 10
0
Hardy BBT Limited c \Datalthesis\defend\Fs2-
1 1 1 J J 1 1
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set.
Slope Stability Analysis . 2.137

TS2(Lime pile spacing 1.50 m)
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Results are for Bishop’'s Modified Method unless otherwise noted.
File C:\Datalthesis\defend\FSO-1.GSL
Material Unit wt Cohesion Friction Piezo
Angle Surface
# 1 -SAND FILL 18 0 35 0
# 2 -WEATHERED CRUST 14.5 26.6 0 1
# 3 -SOFT 14.7 17 .8 0 1
# 4 -MEDIUM 14.7 56.4 0 1
# 5 -MEDIUM TO STIFF 15 75.5 0 1
# 6 -STIFF 17 112.5 0 1
X-centre Y-centre Radius Factor Iterations Slices
of Safety
33.00 23.00 15.00 2.2947 3 34
T T T VAR T T T T
NNH-1 EMBANKMENT TEST
- 14-April-1999 FILL(2.487 m) {40
B CENTER AT (33.0,23.0) 1 30
& + F—=2-295 41 20
e 5 o
\\-\.\ __J""
- ~— il 4 10
o 4 0
Hardy BBT Limited C:\Data\thesil\defend\FsoOo-1
| | | ] ] ] | |
10 20 30 40 50 60 70 80
There are no explicit external forces in the data set.

fi Slope Stability Analysis

2.487
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Results are for Bishop’'s Modified Method unless otherwise noted.

File C:\Datal\thesis\defend\FSO-I1.GSL
Material Unit wt Cohesion Friction Piezo
Angle Surface
# 1 -SAND FILL (hal.975 wO 18 0 35 0
# 2 -WEATHERED CRUST 14.5 26.6 0 1
# 3 -SOFT 14.7 17.8 0 1
# 4 -MEDIUM 14.7 56.4 0 1
# 5 -MEDIUM TO STIFF 15 75.5 0 1
# 6 -STIFF 7 112.5 0 1
X-centre Y-centre Radius Factor Iterations .Slices
of Safety
33.00 23.50 15.50 1.5184 3 34
- r T ! ! r
NNH-1 EMBANKMENT TEST 50
14-Apri1-1999 FILL(1.975 ) 40
CENTER AT (33.0,23.0) 30
-]- F = 1518 20
10
-0
Hardy BBT Limited C \Datalthesi 3\defend\FSO-I
i 1 NI L | |
10 20 30 40 50 60 70 80

There are no explicit external forces in the data set.

Slope Stabilty Analysis [1
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Calculation settlement by Poulos's method with
Surcharge from sand fill with heightfH) of fill of PVD site at the end of primary settiement
on Lime Pile Test Section 1(1.20 m.pile pitch)

TS-1, Flordmin 1.60 . pacing

H = 237 m qg = 4.26 tonm
Settlerment of single pile
i - P.I/(Esd)
| =
= 0.065x2.2x0.68
= 0.097
Pc = 27.86 ton/pile with negative skin friction
Es = 205 ton/m
Ep = 800 tonVm’
pi = 23.23x0.097/(205x0.5)
0.026 '.

Settlerment of pile group (4x4 no./group)

p, = R.Pi444
= 6.234x0.027x0.55x0.98x1.0
= 0.089 m
Pundraa/Pdraii = 0.75
-mmPun*» = 0.118m
Equivalent peir for pile group
Pr = R.P444
= 3.8x0.119x0.6x0.98x1
= 0.265 m
RroarfRin - 079
Rmn = 033m

PS = (0575+0300.338+0.338)3
0209 m



TS-2,Castle Board 1.20 m.spacing

H = 236 m q = 4.25 ton/fm
Settliement of single pile
p, =  PIATED)
| =
= 0.065x2.2x0.68
= 0.097
Pc = 27.85 ton/pile with negative skin friction
Es = 205 torym
Ep = 800t0n/m2
p, = 23.23x0.097/(205x0.5)
= 0.026 m

Settlement of pile group (4x4 no./group)

M = Rp.444

= 6.234x0.024x0.55x0.98x1.0
= 0.089 m

0.75
0118 m

P undrain”pdrain

** Pundrain

Equivalent peir for pile group
Pep = R .Pidd4
= 3.8x0.106x0.6x0.98x1
= 0264 m
pe il

& Pundrain

0.79

0335 m

Plg = ((0575+0.30)x0.209+0.299)/3
0209 m
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TS-S,Mebra 1.00 m.spcacing

224m q = 4.04 ton/m
Setlerment of single pile
pi = P.I/(Esd)
I = 1o RV RILRY
= 0.065x2.2x0.68
= 0.097
Pc = 27.63 ton/pile with negative skin friction
= 205 tor/m
= 800 torym
P = 23.23x0.097/(205x0.5)
= 0.026 m

Settlement of pile group (4x4 no./group)

R ,-P 444

= 6.234x0.024x0.55x0.98x1.0
= 0.088 m

pundram”*Pdram = 0.75

*+ pundrain = 0117 m

Equivalent peir for pile group

Pep = R .P 444
= 3.8x0.106x0.6x0.98x1
= 0262 m
PundiwPdram = 0.79
B Pundrain 0332 m
parg ((0.575+0.30)x0.299+0.299)/3
0208 m
ij  (TSD)
PVD Test Section H q
m tor/sg.m
TS1 237 4.26
TS2 224 425
1S3 224 404

H = height of fill at the end of final primary setlement of PVD site finished
g = uniform load from fill with H and lime mixing platform

Payg

0.209
0.209
0.208

96



Calculation sett !entl?v Poulos's method with negative skin friction(TS21

Surcharge from sand fill with height(H) of fill of PVD site at the end of primary settiement
on Lime Pile Test Section 2(1.50 m.pile pitch)

T "1, Flordrain 1.60 m.spacing

H = 237 . q = 4,26 tonfm
Settlement of single pile
p = P.I/(Esd)
= CRHRIRV
= 0.065x2.1x0.68
= 0.093
Pc = 31.09 ton/pile with negative skin friction
Es = 114 ton/m2
Ep = 800ton/m2
P = 23.31x0.093/(114x0.5)
- 0051 m

Settlement of pile group (5x5 no./group)

M = R,Pidddy
6.59x0.041x0.55x0.97x1.0
0178 m

pundrar/Pdrom = 012

M pundram 3 022 m

Equivalent peir for pile group
p = R.p,4ddy
2.28x0.198x0.72x0.97x1
= 03%4 m
Pundrain~e(aM
RrdBE

082
0480 m

pab = ((0.595+0.335)x0.385+0.385)73
0309 m
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TS-2,Castle Board 1.20 m.spacing

H = 2.36 m. q = 4.25 ton/m
Settlement of single pile
p = PIATESd)
| =
= 0.065x2.1x0.68
= 0.093
Pc = 31.07 ton/pile with negative skin friction
Es = 114 '[on/m2
Ep = 800 tor/nt
P = 23.31x0.093/0 14x0.5)
0051 m

Settlerment of pile group (5x5 no./group)
M = R,-Pid4d
= 6.59%0.041x0.55x0.97x1.0
= 0178 m

putarRi = 072

Putr™ = 0247 m

Equivalent peir for pile group

o = R,P444
2.28x0.198x0.72x0.97x1
0.393

pUﬂ&mh‘ﬂ = 0.82
pdam = 0480 «.

Pag = ((0.595+0.335)x0.385+0.385)/3
0309 m
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TS-5,Mehra 1.00 m.spcacing

H = 224 m q = 404 tenim
Settlerment of single pile
p = P.I/(Esd)
I = VW RV
= 0.065x2.1x0.68
= 0.093
Pc = 30.72 ton/pile with negative skin friction
B = 114 ton/m
Ep = 800 torym
p, = 23.31x0.093/(114x0.5)
= 0.050 m

Settlement of pile group (5x5 no./group)
K - R,-P444v
6.59x0.041x0.55x0.97x1.0
0176 m

Pundran/Pdram = 0.72

** Dundram = 0.244 m

Equivalent peir for pile group

Pep = rpdddv
2.28x0.198x0.72x0.97x1

0389 m

pundran/pdram = 0.82

** pundram = 0474 m

PT - ((0595+0.335)x0.385+0.385)/3

0305 m
" A J (TS2)
PVD Test Section H q Pay
m ton/sgm m
TS1 237 426 0.309
TS2 224 425 0.309
1S3 224 404 0.305

H = height of fill at the end of primary setflement of PVD site
g = uniform load from fill with H and lime mixing x +3-it



Degree 0f Consolidation PVD ,

PVD Test Sedtion Calculation Measured at 400 days Degree of Consolidation
Hyperbolic method Asaoka’s (m) ()
TestSecion  Spedng pc pu  method,  total  undrained consolidation from measured from measured from measured
consolidation  pore pressure
(Type of PVD) (M) (m) (m) (m) p(m)  settlement settlement settlement total settlement (o000 (Bv AIT)
TS1
150 185 1026 0809 1403 1040 0292 0.748 5% 73% 75%
(Flordrain)
2
120 182 1170 0672 1741 1230 0358 0872 67% 75% 76%
(Castle Board)
T3
100 1%7 120 07 1817 1420 0377 1043 73% 85% 84%
(Mebra)

Remark : Final embakment height 4.20 m
pt - total primary settiment by hyperbolic method used time-settliement data of PVD test section(AIT)
pc - total consolidation settlement calculated by hyperbolic method(Barron Theory) used time dependent consolidation settlement
{total settlerment - undrained settlement (from lateral movement data)}
pu = pt-pc
Consolidation setflement(measured) = total setlement(measured) - undrained settlement(measured)
Undramed setlement(measured) calculated from lateral movement monitoring data

00¢



Depth,Z

m
30
45
60
75
105
120
160
Load 4y
Width,B

. R
(tm.3
143 042
148 0.46
146 058
147 040
145 046
157 0.39
14 0.39
4.26 tlsgm
20m

0.09
0.16
007
0.06
0.12
007
007

0,0
m. )
429
6.66
8.76
1108
1523
1884
24,64

w

(¥m.2

300
420
570
6.80
820
860
8.90

(¥m.2
129
246
306
423
7.08
1024
1574

CHin
(tm.2)
460

6.70

790

810

860

1020
17.00

6.67
444
333
267
190
167
15

J
Act
t'm.2
425
4.22
418
412
392

380
340

(1-D Consolidation Settlement)

Ch
(¥m.2
554
668
7.24
834
X095
1404
1914

RRxHdog(CTC7I() CRXHXIogCTTICTT)  pf

m
0.149
0104
0.043
0.025
0032

0.009
0.363

0.101

0.008
0.145
0.081
0.080
0415

m
0.250
0104
0043
0033
0176
0081
0.090
0.778
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A Rotary Machine 0*1TS1
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MINAgey Dutch Cone Penetration Test
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