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ภาคผนวก ก
ผลการทดสอบ Triaxial Compression(UU)Test



SOIL MECHANICS LABORATORY 11๐
TRIAXIAL(บ.บ. TEST)

Boring No. ะ BH1/07 Location: T S l( l/3 )

Description ะ Intermedia! S o il Between Lim e Piles Date: 13/08/39

Sample No. Depth

(m)

c

(ksc.)

♦
(rad)

a

(t/m 2)

X

(t/m2)

Sr

%

y
(t/m 3)

Wn

%

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



SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

1 1 1

Description ะ Intermediat S o il Between Lime Piles Date: 13/08/39

Boring No. ะ BH2/07 Location: T S l(l/2 )

Sample No. Depth

(เท)

c

(ksc.)

<t>

(tad)

CT

(t/m ?)

X

(t/m2)

Sr

%

Y

(t/m 2)

Wn

%

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 1.11 102.71 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
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

D escrip tion: Intcimedial S o il Between Lim e Piles Date: 13/08/39
Boring No. : BH3/I5 Location: TS1(1/2)

Sample No. Depth

(m)

c

(ksc.)

<t>

(rad)

CT

(t/m 2)

X

(t/m2)

S i 

ฯo

1

(t/m 3)

Wn

%

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
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SOIL MECHANICS LABORATORY

TRIAXIAL(บ.บ. TEST)

Description : Intermedia! Soil Between Lime Piles Date: 13/08/39
Boring No. : BH4/15 Location: TS1(1/3)

Sample No. Depth

(m)

c

(ksc.)

♦

(rad)

a

(t/m J)

X

(t/m2)

Sr

%

y
(t/m 3)

Wn

%

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



1 1 4

SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

Description ะ Intermedia! So il Between Lim e Piles D ate: 13/08/39

Boring No. ะ BH9/30 Location: TS1 0 /3)

Sample No. Depth

(m)

c

(ksc.)

<t>

(rad)

a

(t/m 2)

X

(t/m ?)

Sr

%

r

(t/m 3)

Wn

%

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
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SOIL MECHANICS LABORATORY

TRIAXIAL(U.U. TEST)

Boring No. ะ BH10/30 Location: TS10/2)

Description : Intcimcdiat S o il Between Lim e Piles Date: 13/08/39

Sample No. Depth

(m)

c

(ksc.)

♦

(rad)

<7

<t/m )

X

(t/m2)

Sr

%

Y

(t/m 3)

Wn

%

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 1.51 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
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SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

Description ะ Intermedia! S o il Between Lim e Piles Date: 14/09/96

Boring No. : BH13/60 Location: TSiaff)

Sample No. Depth

(m)

c

(ksc.)

♦

(rad)

(7

(t/m?)

โ:

(t/m2)

S i

%

y
(t/m3)

Wn

%

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 1.51 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
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Description : Intermedia! S o il Between Lime Piles Date: 12/09/96
Boring No. : BH14/60 Location: TS1(1/3)

Sample No. Depth

(m)

c
(ksc.)

4
(rad)

CT

(t/m 2)

X

(t/m2)

Sr

%

Y

(t/m 3)

Wn

%

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
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SOIL MECHANICS LABORATORY
TRLAXIAL(บ.บ. TEST)

Boring No. : BH17/90 Location: TS1(1/2)
Description : Intcrmediat S o il Between Lime Piles Date: 12209/96

Sample No. Depth

(m)

c

(ksc.)

4>

(พ»)

a

(rim 2)

X

(rim2)

Sr

%

Y

(rim 3)

Wn

%

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
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Description : Inteimediat S o il Between Lime Piles Dale: 12/09/96

Boring No. : BH18/90 Location: TS1(V3)

Sample No. Dcptli

(m)

c

(ksc.)

4
(lad)

a

(t/m 2)

X

(t/m 2)

Sr

%

7

(t/m 2)

Wn

%

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



1 2 0

SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. : BH21/160 Location: TS 1{V3)
Description ะ Intermedia! S o il Between Lime Piles Date: 7/12/96

Sample No. Depth

(m)

c

(ksc.) (rad)

a

(t/m Z)

X

(t/m2)

Sr

%

1

(t/m2)

Wn

%

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
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. ะ
Description ะ

BH22/160

Intcrmediat Soil Between L im e Piles

Location: TS1(V2)

Dale: 8/01/97

Sample No. Depth

(m)

c

(ksc.)

<t>

(rad)

CT

(t/m 2)

X

(t/m 2)

Sr

%

7

(t/m 2)

W n

%

ST5 5.00 0.10 0.01 758 1.02 101.42 152 7551

ST7 7.00 0.11 0.02 10.36 133 103.24 1.48 89.41

ST9 9.00 0.21 0.03 14.08 2.56 103.24 156 78.74

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

I.
10

16

ร ๊8

10

12

14

16

-S(%) - Wn(%)

20 40 60 80 100 120

'r

)

o

E
f —

o
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. ะ

Description :

B H 5 / 0 7

I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s

L o c a t i o n :  T S 2 ( l / 2 )

D a t e :  1 3 / 0 8 / 3 9

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

<t>

( i a d )

G

( t / m 2 )

T

( t / m 2 )

ร

%

r

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 1 7 0 . 0 0 2 . 9 9 1 . 7 4 9 5 . 2 9 1 . 4 9 7 4 . 9 0

S T 5 5 . 0 0 0 . 0 6 0 . 0 1 7 . 3 3 0 . 6 1 1 0 0 . 3 4 1 . 4 7 8 5 . 8 4

S T 7 7 . 0 0 0 . 1 1 0 . 0 0 9 . 7 0 1 . 0 9 9 4 . 9 3 1 . 3 9 9 4 . 0 7

S T 9 9 . 0 0 0 . 0 5 0 . 0 0 1 2 . 5 0 0 . 5 0 9 4 . 0 5 1 . 3 9 9 8 . 8 7

S T 1 3 1 3 . 0 0 0 . 0 7 0 . 0 2 1 9 . 4 8 1 . 0 3 8 9 . 8 5 1 . 5 0 6 4 . 4 7

- Su(ton/iq.m.) Unit weight (ton/ou.m.) รพ - Wnf%)

20 40 60 80 too 120



SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

B o r i n g  N o .  : B H 6 / 0 7 L o c a tio n : T S  2 ( 1 / 3 )

D e s c r i p t i o n  : I n t c r m e d i a t  S o i l  b e t w e e n  L i m e  P i l e s D ate : 1 3 / 0 8 / 3 9

S a m p le  N o . D e p t h

( m )

c

( k s c . )

<t>

( r a d )

CT

( t / m 2 )

X

( t / m 2 )

ร

%

y

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 0 8 0 . 0 0 2 . 9 3 0 . 7 8 9 1 . 3 8 1 . 4 6 7 2 . 9 8

S T 5 5 . 0 0 0 . 0 9 0 . 0 0 7 . 3 5 0 . 9 1 1 0 1 . 0 2 1 . 4 7 8 6 . 3 0

S T 7 7 . 0 0 0 . 0 6 0 . 0 0 9 . 8 1 0 . 6 3 8 8 . 8 9 1 . 4 0 7 3 . 8 8

S T 9 9 . 0 0 0 . 0 5 0 . 0 0 1 2 . 5 6 0 . 5 0 8 5 . 9 8 1 . 4 0 7 5 . 2 5

S T 1 4 1 4 . 0 0 0 . 0 5 0 . 0 0 2 1 . 0 6 0 . 5 5 9 0 . 2 6 1 . 5 0 6 4 . 1 8



SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

B o r i n g  N o .  : B H 7 / 1 5 L o c a tio n : TS  2 (1 /2 )

D e s c r i p t i o n  : I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s D ate : 1 3 /0 8 /3 9

S a m p l e  N o . D e p t h

( m )

c

( E s c . )

<f>

( t a d )

CT

( t / m 2 )

X

( t / m 2)

ร

%

Y

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 1 0 0 . 0 1 2 . 9 8 1 . 0 2 1 0 1 . 4 1 1 . 4 9 9 2 . 4 8

S T 5 5 . 0 0 0 . 0 6 0 . 0 0 7 . 3 4 0 . 6 5 9 9 . 6 5 1 . 4 7 8 3 . 2 0

S T 7 7 . 0 0 0 . 0 7 0 . 0 1 1 0 . 4 7 0 . 7 6 1 0 0 . 4 8 1 . 5 0 7 8 . 8 4

S T 9 9 . 0 0 0 . 0 5 0 . 0 0 1 2 . 8 7 0 . 5 0 8 9 . 5 0 1 . 4 3 7 6 . 3 8

S T 1 3 1 3 . 0 0 0 . 0 5 0 . 0 1 1 7 . 8 9 0 . 6 3 9 0 . 8 3 1 . 3 8 9 2 . 6 1



SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

B o r i n g  N o .  : B H 8 / 1 5  L o c a tio n : TS  2 (1 /3 )

D e s c r i p t i o n  : I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s  D a te : 1 3 /0 8 /3 9

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

♦

(rad)

a

( t / m 2 )

X

( t / m 2)

ร
%

y
( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 0 5 0 . 0 1 2 . 8 6 0 . 5 3 8 9 . 9 8 1 . 4 3 7 6 . 4 1

S T 5 5 . 0 0 0 . 0 4 0 . 0 0 7 . 3 2 0 . 3 8 9 7 . 0 1 1 . 4 6 7 8 . 7 8

S T 7 7 . 0 0 0 . 0 6 0 . 0 1 1 0 . 5 4 0 . 6 4 1 0 2 . 8 5 1 .5 1 8 2 . 6 4

S T 9 9 . 0 0 0 . 0 5 0 . 0 0 1 2 . 6 1 0 . 4 9 9 0 . 5 4 1 . 4 0 8 5 . 4 1

S T 1 3 1 3 . 0 0 0 . 1 2 0 . 0 2 2 0 . 0 7 1 . 6 3 9 2 . 7 3 1 . 5 4 6 2 . 3 3



1 2 6

SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

Boring No. ะ

Description :

B H 1 1 - 3 0

I n t c r m e d i a t  S o i l  b e t w e e n  L i m e  P i l e s

Location: TS 2(1/3)

Date: 13/08/39

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

<t>

( r a d )

c

(t/m 2)

X

(t/m2)
ร

%

Y

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 0 8 0 . 0 0 2 . 9 8 0 . 8 0 1 0 0 . 6 2 1 . 4 9 8 8 . 8 8

S T 5 5 . 0 0 0 . 0 6 0 . 0 0 7 . 4 9 0 . 5 5 1 0 1 . 0 9 1 . 5 0 7 9 . 0 6

S T 7 7 . 0 0 0 . 0 8 0 . 0 0 1 0 . 2 9 0 . 7 9 9 8 . 6 8 1 . 4 7 8 1 . 1 6

S T 9 9 . 0 0 0 . 0 5 0 . 0 1 1 3 . 2 7 0 . 5 9 9 6 . 6 1 1 . 4 7 7 8 . 0 3

S T 1 3 1 3 . 0 0 0 . 0 6 0 . 0 1 1 9 . 9 5 0 . 8 1 9 0 . 7 0 1 . 5 3 5 7 . 2 9



SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

B o r i n g  N o .  ะ B H 1 2 - 3 0

D e s c r i p t i o n  : I n t e i m c d i a t  S o i l  b e t w e e n  L i m e  P i l e s

Location: TS2(1/2)

Date: 16/08/39

S a m p le  N o . D e p t h

( m )

c

( k s c . )

*
(rad)

CT

(t/m2)

X

( t y m 2)

ร

%

Y

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 1 0 0 . 0 0 2 . 9 6 1 . 0 2 9 4 . 4 2 1 . 4 8 7 6 . 5 7

S T 5 5 . 0 0 0 . 0 5 0 . 0 0 7 . 0 2 0 . 4 9 9 7 . 7 0 1 . 4 0 9 7 . 1 8

S T 7 7 . 0 0 0 . 0 2 0 . 0 0 1 0 . 3 2 0 . 2 0 9 7 . 4 4 1 . 4 7 7 6 . 9 3

S T 9 9 . 0 0 0 . 0 3 0 . 0 0 1 2 . 9 3 0 3 3 9 6 . 5 4 1 . 4 4 8 9 . 1 5

S T 1 3 1 3 . 0 0 0 . 0 7 0 . 0 1 1 9 . 0 2 0 . 8 5 9 3 . 8 0 1 . 4 6 7 6 . 4 9



128

SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

D e s c r i p t i o n :  I n t e r m e d i a t  S o i l  b e t w e e n  L i m e  P i l e s  D a t e :  1 2 / 0 9 / 9 6

Boring No. ะ BH15/60 Location: TS2(l/3)

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

4>

( r a d )

a

( t / m 2)

X

( U r n )

ร

%

Y

( t / m 3 )

W n

%

S T 2 2 . 0 0 0 . 1 1 0 . 0 1 3 . 0 1 1 . 1 0 9 1 . 3 8 1 . 5 0 6 5 . 4 7

S T 5 5 . 0 0 0 . 0 7 0 . 0 0 7 . 3 8 0 . 6 5 9 9 . 2 1 1 . 4 8 8 0 . 0 3

S T 7 7 . 0 0 0 . 1 0 0 . 0 0 1 0 . 2 5 0 . 9 5 1 0 3 . 1 4 1 . 4 6 9 3 . 9 5

S T 9 9 . 0 0 0 . 1 0 0 . 0 0 1 2 . 7 3 0 . 9 6 9 5 . 5 4 1 .4 1 9 6 . 2 3
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SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

D e s c r i p t i o n  : I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s  D a te : 1 2 /0 9 /9 6

Boring No. : BH16/60 Location: TS2(1/2)

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

<t>

( r a d )

CT

( t / m 2)

z

( t /ะ ท 2 )

ร

%

Y

( t / m 3)

W n

%

S T 3 3 . 0 0 0 . 0 9 0 . 0 1 4 . 5 0 0 . 9 1 9 6 . 8 5 1 . 5 0 7 7 . 0 8

S T 5 5 . 0 0 0 . 0 7 0 . 0 1 7 . 4 2 0 . 7 6 9 7 . 5 5 1 . 4 8 7 4 . 3 4

S T 7 7 . 0 0 0 . 1 2 0 . 0 1 9 .9 1 1 . 2 6 9 7 . 0 8 1 . 4 2 9 2 . 4 5

S T 9 9 . 0 0 0 . 1 0 0 . 0 1 1 2 . 7 1 1 . 0 8 9 2 . 9 5 1 .4 1 8 9 . 2 7

S T 1 2 1 2 . 0 0 0 . 1 0 0 . 0 2 1 6 . 9 7 1 . 3 2 8 7 . 3 0 1 .4 1 7 4 . 9 8
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SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

D e s c r i p t i o n  : I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s  D a t e :  7 / 0 2 / 9 7

Boring No. : BH19/90 Location: TS2(1/2)

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

*

( r a d )

a

( t / m  )

โ:

( t / m  )

ร

%

y

( t / m 3)

W n

%

S T 2 2 . 0 0 0 . 1 2 0 . 0 1 3 . 0 3 1 . 2 6 9 7 . 2 7 1 .5 1 7 5 . 3 5

S T 5 5 . 0 0 0 . 1 4 0 . 0 2 7 . 8 1 1 . 5 5 1 0 2 . 8 0 1 . 5 6 6 8 . 8 6

S T 7 7 . 0 0 0 . 1 7 0 . 0 0 1 0 . 2 1 1 6 6 9 8 . 8 2 1 . 4 6 8 3 . 3 0

S T 8 8 . 0 0 0 . 1 2 0 . 0 4 1 2 . 0 3 1 7 0 9 9 . 4 7 1 . 5 0 8 3 . 6 1

S T 1 0 1 0 . 0 0 0 . 1 7 0 . 0 8 1 5 . 4 0 2 9 8 1 0 3 . 7 3 1 . 5 4 8 5 . 4 8

S T 1 3 1 3 . 0 0 0 . 2 1 0 . 0 7 2 2 . 1 9 3 . 7 5 9 4 . 0 0 1 .7 1 4 3 . 0 5
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SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

D e s c r i p t i o n  ะ I n t c i m c d i a t  S o i l  b e t w e e n  L i m e  P i l e s  D ate: 25/02/97

Boring No. : BH20/90 Location: TS 2(1/3)

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

4>

( r a d )

CT

( t / m 1)

X

( t / m 1)

ร

%

Y

( t / m 1)

W n

%

S T 2 2 . 0 0 0 . 0 9 0 . 0 0 2 . 9 8 0 . 9 1 9 9 . 4 4 1 . 4 9 8 5 . 0 7

S T 5 5 . 0 0 0 . 1 3 0 . 0 0 7 . 5 1 1 3 2 1 0 4 . 1 0 1 . 5 0 8 5 . 6 0

S T 7 7 . 0 0 0 . 1 0 0 . 0 1 1 0 . 2 3 1 . 1 6 1 0 0 . 3 4 1 . 4 6 8 6 . 6 3

S T 9 9 . 0 0 0 . 1 7 0 . 0 6 1 3 . 2 7 2 3 2 9 7 . 2 7 1 . 4 7 8 6 . 0 7

S T 1 3 1 3 . 0 0 0 . 1 6 0 . 0 6 2 0 . 6 8 2 . 7 7 9 6 . 3 4 1 3 9 6 0 . 6 7
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SOIL MECHANICS LABORATORY
TRIAXIAL(บ.บ. TEST)

B o r i n g  N o .  ะ B H 2 3 / 1 6 0 Location: TS 2(1/2)

D e s c r i p t i o n  ะ I n t e n n e d i a t  S o i l  b e t w e e n  L i m e  P i l e s Date: 3 /0 3 /9 7

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

$

( r a d )

CT

( U r n )

t

( U r n )

ร

%

7

( t / r n )

W n

%

S T 2 2 . 0 0 0 . 1 7 0 . 0 0 3 . 3 2 1 . 7 4 1 0 7 . 8 5 1 . 6 6 7 0 . 9 7

S T 5 5 . 0 0 0 . 1 5 0 . 0 0 7 . 4 5 1 . 5 4 9 9 . 7 0 1 . 4 9 7 7 . 9 0

S T 7 7 . 0 0 0 . 1 4 0 . 0 1 1 0 . 0 2 1 . 5 0 9 3 . 9 1 1 . 4 3 7 8 . 1 7

S T 9 9 . 0 0 0 . 1 8 0 . 0 1 1 2 . 6 8 1 . 8 6 9 0 . 5 0 1 .4 1 8 3 . 5 2



SOIL MECHANICS LABORATORY
TRIAXIAL(U.U. TEST)

B o r i n g  N o .  : B H 2 4 / 1 6 0  Location: TS 2(1/3)

D e s c r i p t i o n :  I n t e r m e d i a !  S o i l  b e t w e e n  L i m e  P i l e s  Date: 11/03/97

S a m p l e  N o . D e p t h

( m )

c

( k s c . )

<t>

( t a d )

o r

( t / m 1)

X

( t / m 1)

ร

%

Y

( t / m 1)

W n

%

S T 2 2 . 0 0 0 . 0 9 0 . 0 2 2 . 8 9 0 . 9 7 9 5 . 9 4 1 . 4 5 8 7 . 5 5

S T 5 5 . 0 0 0 . 1 8 0 . 0 0 7 . 9 7 1 .8 1 1 0 5 . 6 5 1 . 5 9 6 7 . 7 7

S T 7 7 . 0 0 0 . 1 6 0 . 0 0 1 0 . 0 2 1 . 5 8 9 3 . 9 1 1 . 4 3 7 8 . 1 7

S T 9 9 . 0 0 0 . 2 6 0 . 0 1 1 2 . 6 8 2 . 6 6 9 0 . 5 0 1 .4 1 8 3 . 5 2



ภาคผนวก ข

ผลการทดสอบ Consolidation Test

ต ัวอย ่างด ิน เด ิม  .....................................................
ต ัวอย ่างด ิน จากแป งท คส อบ  TS1 ................
ต ัวอย ่างด ิน จากแป งท ดส อบ  TS2 ................
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SOIL MECHANICS LABORATORY

CONSOLIDATION TEST

Borehole N o. BH-1 (Initial) 
Location : TS-1
Description o f Sam ple : N N H  Clay

Sample depth Y t G, uo e 0 Cc c r CR RR OCR G',0 Cy
From To t/m ’ t / m 2 t/m2 t/m2 x io  m lyr

2 . 5 0 3 . 0 0 1 . 5 7 2 . 6 1 2 . 5 0 2 . 4 3 1 . 4 3 0 . 2 5 0 . 4 2 0 . 0 7 1 . 8 3 2 . 5 2 4 . 6 0 5 . 0 5

4 . 0 0 4 . 5 0 1 .4 1 2 . 5 9 4 . 2 0 2 . 6 8 2 . 0 6 0 . 1 9 0 3 6 0 . 0 5 2 . 6 9 2 . 4 9 6 . 7 0 1 . 2 6

7 . 0 0 7 . 5 0 1 . 4 4 2 . 5 7 6 . 5 0 2 . 5 8 2 . 0 8 0 . 2 0 0 3 8 0 . 0 6 1 . 8 6 4 . 2 4 7 . 9 0 1 . 8 9

8 . 5 0 9 . 0 0 1 . 4 7 2 . 5 8 7 . 0 0 2 . 6 4 1 . 6 6 0 . 2 3 0 . 4 6 0 . 0 6 1 . 4 0 6 . 1 6 8 . 6 0 4 . 7 3

1 0 . 0 0 1 0 . 5 0 1 . 2 8 2 . 6 0 8 . 2 0 2 . 6 1 1 . 4 2 0 . 1 8 0 . 3 9 0 . 0 5 1 . 7 2 5 . 8 2 1 0 . 0 0 0 . 9 5

1 3 . 0 0 1 3 . 5 0 1 . 8 7 2 . 6 4 8 . 5 0 1 3 5 0 . 9 2 0 . 2 5 0 3 9 0 . 1 1 1 . 0 1 1 6 . 8 8 1 7 . 0 0 2 3 2
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s o n .  MECHANICS LABORATORY 
CONSOLIDATION TEST

Location ะ Dummy Area
Description of Sample ะ NNH Clay

Borehole No. BH-2 (Initial)

Sample depth Yt G. Oo e0 Cc c r CR RR OCR c r Tm c v
From To t/m V m V m f N x io  m*/yr

2.50 3.00 2.63 2.30 133 0.29 0.46 0.09 1.45 3.99 5.80 4.42
530 6.00 2.62 2.52 1.80 0.23 0.51 0.07 0.68 10.51 7.10 5.05
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST

Location : TS-1
Description of Sample : NNH Clay

Borehole No. BH-18/90

Sample depth Y t G, u„ e0 Cc c r CR RR OCR ๐b c v
From To t/m’ t/m2 t/m2 t/m2 x io  m /yr

2.00 2.50 1.56 2.62 1 5 0 1.93 0.84 0.21 0.29 0.07 2.09 2.01 4.20 0.88
4.00 4.50 1 5 8 2.64 3 5 0 1.98 0.83 0.15 0.28 0.05 3.02 2.15 6.50 0.88
7.00 7.50 1.52 2.64 6.20 2.27 0.90 0.10 0-28 0.03 1.47 4.82 7.10 1.89
9.00 9.50 1.48 2.62 7 5 0 2.01 0.88 0.12 0.29 0.04 1.24 6.59 8.20 0.95

11.00 11.50 1.66 2.65 9.50 1.63 0.88 0.13 0 3 3 0.05 1.43 11.18 16.00 1.58
12.00 12.50 1.61 2.65 10.00 1.78 0.90 0.14 0 3 2 0.05 1.29 12.42 16.00 1.26
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SOIL MECHANICS LAB ORATORY
CONSOLIDATION TEST

Location : TS-1
Description of Sample : NNH Clay

Borehole No. BH-21/1(50

Sample depth Yt G, e0 Cc Cr CR RR OCR Cy
From To t/m* U t n t/m 2 t / m xio nffyi

2.50 3.00 1.57 2.(51 2.50 2.43 1.43 0.25 042 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 0-56 0.05 2.69 2.49 6.70 136
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 0.18 039 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 0.39 0.11 1.01 16.88 17.00 232
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SOIL MECHANICS LABORATORY
CONSOLIDATION TEST

Location : TS-2
Description of Sample : NNH Clay

Borehole No. BH-20/90

Sample depth Yt G. “o e0 Cc c , CR RR OCR Cy
From To t/m t/m* t/m* t/m* xio เท*/yi

2.50 3.00 1.43 2.70 1.50 2.52 0.83 0.26 0.24 0.07 2.62 1.72 4.50 1.26
4.00 4.50 1.47 2.64 3.50 2.42 133 0.14 039 0.04 1.96 2.75 5.40 0.95
7.00 7.50 1.39 2.64 6.20 2.75 1.16 0.26 0.31 0.07 149 3.88 5.80 0.95
8.50 9.00 1.45 2.70 7.50 2.42 1.19 0.10 035 0.03 1.27 6.31 8.00 1.58

10.00 10.50 1.47 2.70 9.50 2.28 0.93 0.13 0.28 0.04 0.88 9.04 8.00 0.95



า 4 0

SOIL MECHANICS LABORATORY
CONSOLIDATION TEST

Location ะ TS-2
Description of Sample ะ NNH Clay

Borehole No. BH-23/160

Sample depth Yr G. uo e0 Cc cr CR RR OCR G\o <7™ cv
From To t / t n t / m t / t n t / t n xio m f y t

2.50 3.00 1.50 2.67 150 2.12 0.78 0.23 0.25 0.07 2.13 1.88 4.00 1.32
4.00 4.50 1.60 2.64 450 1.99 0.83 0.20 0.28 0.07 1.05 3.90 4.10 0.76
7.00 7.50 1.49 2.70 6.20 2.52 1.57 0.03 0.45 0.01 1.74 4.60 8.00 2.21
8.50 9.00 1.46 2.70 750 2.64 1.44 0.03 0.40 0.01 1.25 6.01 750 2.21

10.00 1050 1.51 2.75 10.80 1.89 0.94 0.10 0.33 0.03 1.26 13.51 17.00 3.78
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ภาคผนวก ค
ผลการทดสอบ Unconfine Compression Test ของตัวอย่างเข็ม'yนขาว



Unconfine compression test

1 4 2

S a m p l e  l i m e  p i l e

C o n s t a n t  P r o v i n g  R i n g  

D i a .  o f  s a m p le  

H e i g h t  o f  s a m p le  

I n i t i a l  a r c a ^ \ o  

V o l u m e  o f  s a m p le

3 5 . 2 1  I b / d i v  

5 . 9 2  c m .  

7 . 8 3  c m .  

2 7 . 5 1  c m .  

2 1 5 . 4 8  c m . 3
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Sample
Constant Proving Ring 
Dia. of sample 
Height of sample 
Initial arearAo 

Volume of sample

Unconfine compression test 
lime pile

35.21 lb/div 
6.51 cm. 

11.75 cm. 
33.29 cm.2 

391.10 cm.’

Vertical reading 
(0.001 ๒)

Load Strain,ร 1-8 Corrected
area

Stress,CJ 
kscdiv 1๖ kg.

0 0.00 0.00 0.00 0.0000 1.0000 33.285 0.000

20 0.00 0.00 0.00 0.0007 0.9993 33.308 0.000

40 0.50 17.60 8.00 0.0014 0.9986 33.331 0.240
60 1.00 35.21 16.00 0.0020 0.9980 33.353 0.481
80 3.00 105.63 48.01 0.0027 0.9973 33.376 1.442
100 5.00 176.05 80.02 0.0034 0.9966 33.399 2.404
120 8.00 281.68 128.04 0.0041 0.9959 33.422 3.847
140 9.00 316.89 144.04 0.0048 0.9952 33.445 4.327
160 9.00 316.89 144.04 0.0054 0.9946 33.468 4.327
180 10.00 352.10 160.05 0.0061 0.9939 33.490 4.808
200 10.00 352.10 160.05 0.0068 0.9932 33.513 4.808
220 11.00 387.31 176.05 0.0075 0.9925 33.536 5.289
240 12.00 422.52 192.05 0.0082 0.9918 33.559 5.770
260 12.00 422.52 192.05 0.0089 0.9911 33.582 5.770
280 12.00 422.52 192.05 0.0095 0.9905 33.606 5.770
300 12.00 422.52 192.05 0.0102 0.9898 33.629 5.770
320 12.00 422.52 192.05 0.0109 0.9891 33.652 5.770
340 12.00 422.52 192.05 0.0116 0.9884 33.675 5.770
360 11.00 387.31 176.05 0.0123 0.9877 33.698 5.289
380 11.00 387.31 176.05 0.0129 0.9871 33.721 5.289
400 10.00 352.10 160.05 0.0136 0.9864 33.745 4.808
420 8.00 281.68 128.04 0.0143 0.9857 33.768 3.847
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ภาคผนวก ง
ขอผูกจากการวดคๅกๅรทเดตว5กๅร*คลอนดัๆดัๅบ1เร̂ ๅง และ*เรงดันนำ 

ของแปลงทดสอบ PVD จากการศึกษาของ a i t
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'U p  1๐21/06/95

Settlements of Layers of Increasing Thickness from the Ground Surface (TS1)

\
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Up to 21 /06 /95

Seulement of Layers of Increasing Thickness from (he Ground Surface (TS2)
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Up (๐21/06/95

Settlement of Layers of Increasing Thickness from (he Ground Surface (ใ'S3)
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0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450
TIME (days)

Pore Pressure from Stanpipe Piezometer Corrected for Settlements(TS3)
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P ore P ressure from  Pneum atic  P iezom eter C orrected  for S e ttlem en ts(T S l)
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Pore P ressure H ydraulic P iezom eter C orrected  fo r S e ttlem en ts(T S l)
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0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450
TIME (days)

P ore P ressu re  H ydrau lic  P iezom eter C orrec ted  fo r Settlem ents(T S 2)
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0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450
TIME (days)

รูปท 2.48 Pore Pressure Hydraulic Piezometer Corrected for Settlements(TS3)
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A D

P o re  P ressu re  P ro f i le s  fo r  S e ttle m e n t C o m p u ta t io n s  (T S 1 )
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Porc Pressure Profiles for Seulement Computations (TS2)
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P o re  P re s s u re  P ro f ile s  fo r  s e ttle m e n t C o m p u ta t io n s  (T S 3 )
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ภาคผนวก จ

รายละเอยดการวิเคราะห์ค่าการทรุดตัวของนปองทดสอบ PVD ของ AIT
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TSl-Flordrain spacing 1.50 m.

0 50 100 150 200 250 300 350 400
Time(day)

Time(day)
0 50 100 150 200 250 300 350 400

Time-Settlement of PVD Test Section 1
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TS2-Castle Board spacing 1.20 m.

0 50 100 150 Tunjfàay) 250 300 350 400

Time(day)
0 50 100 150 200 250 300 350 400

Time-Settlement of PVD Test Section 2
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TS3-M ebra spacing 1.00 m.
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Calculation total primary settlement by Asaoka’fi method

T S l - F l o i d i a i n  s p a c in g  1 . 5 0  m .

0 00 40.00 80.00 120.00 160.00

po =. 5.6683 p i  .  0.9596
ร, •  P o /(l-p l) = 5.6683/(1-0.9596) « 140.30 am.

heigth of fill after final primary «ettlement
H * 450 - 1.403 * 2.797 m

uniform load from fill with H and Y 1.80 ton/m 
q ะ» 1.80 X 2.797 * 5.03 ton/m

T S 2 - C a s t l c  B o a r d  s p a c i n g  1 . 2 0  ท า .

0.00 40.00 10.00 120.00 160.00 200.00

po -  6.0761 p i  -  0.9651
ร, » Po/(l-pl) -  6.0761/(1-0.9651) = 174.10 am.

heigth of fill after final primary lettlement 
H -  450 - 1.741 -  2.459 m

uniform load from fill with H and y  1.80 ton/m* 
q  = 1.80 X 2.459 * 4.43 ton/m

T S 3 - M c b r a  s p a c i n g  1 . 0 0  m .

0.00 30.00 100.00 130.00 200.00

po « 7.6152 p i  » 0.9581
รf » p o /( l-p l)  = 7.6152/(1-0.9581) = 181.75 cm.

heigth of fill after final primary aettlement 
H « 450  - 1.817 -  , 2.383 m

uniform load from fill with H and y  1.80 ton/m* 
q -  1.80 X 2.383 m 429 ton/m2



Calculation Final Primary Settlement by Hyperbolic Method
o TSl-Hordrain spacing 1.60 m. with embankment height 4 .20  m.

172

h e i g t h  o f  f i l l  a f t e r  f i n a l  p r i m a r y  s e t t l e m e n t

H  =  4 . 2 0  -  1 . 8 3 5  =  2 . 3 6 5  m

u n i f o r m  l o a d  f r o m  f i l l  w i t h  H

4.26 ton/m (density o f  em bankm ent is 1.80 ton/m )q 1.80 X 2.365
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O TS2-CastIe Board spacing 1.20  เท . with embankment height 4 .20  เท .

H  =  4 . 2 0  -  1 . 8 4 2  =  2 . 3 5 8  m

u n i f o r m  l o a d  f r o m  f i l l  w i t h  H

q = 1.80 X 2.358 = 4.25 ton/m (density o f  em bankm ent is 1.80 ton/m )



174

O TSS-Mebra spacing 1.00 m. with embankm

t / p ,  =  a  +  b t  

f r o m  c h a r t

a  =  0 . 7 8 5 5 2

๖  =  0 . 0 0 5 1 1

P f  =  f i n a l  p r i m a r y  s e t t l e m e n t  

=  1 / b  =  1 /  0 . 0 0 5 1 1  

=  1 9 5 . 6 9  c m

?
• ร ุะ*.3
I

280 320 360 400

t ( d a y )

h e i g t h  o f  f i l l  a f t e r  f i n a l  p r i m a r y  s e t t l e m e n t

H  =  4 . 2 0  -  1 . 9 5 7  =  2 . 2 4 3  m

u n i f o r m  l o a d  f r o m  f i l l  w i t h  H

q  = 1.80 X 2.243 = 4.04 ton/m (density o f em bankm ent is  1.80 ton/m )

3 -S -&



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

175

!
พ ิจ า ร ณ า จ า ก ก ่า  P  60  แ ล ะ  t 60

t M  -  2 3 0  d a y
y  =  0.< 078x + .7932

<

<►

C / P s o  =  3 . 9 0  d a y / c m  ' Î  

p60 =  5 8 - 9 7  c m  1

O

<>

P c  -  P s o  / o t > °  4  UU ■ 

=  9 8 . 2 9  c m

พ ิจ า ร ณ า จ า ก ค ่า  CtÀ แ ล ะ  S i 360
O i  = 0 . 8 0 260 280 300 320 340
S i  = 0 . 0 0 7 8  c m

t(day)

P c  = O C i/S i

= 1 0 2 . 5 6  c m

II 1 . 0 2 6  m

จ า ก ส ม ก า ร

P c  =
O C i/S i  =p60/ 0 . 6 0  = £ 90/ 0 . 9 0

• • P90= 0 . 9 0 x 8 7 . 9 1  =  9 2 . 3 0 8  c m .

จ า ก ก ร า ฟ จ ะ ไ ส ั tJp =  0 . 0 0 9 U + 1 . 3 5 9 2

• • Cl = 1 . 3 5 9 2 x 7 9 . 1 2 1 / ( 1 - 0 . 0 0 9 1 x 7 9 . 1 2 1 ) 3 8 4 . 0 8  d a y s  = 1 2 . 8 0  m o n t h s

• •  *-100 = 1 . 3 5 9 2 x 8 7 . 9 1 / ( 1 - 0 . 0 0 9 1 x 8 7 . 9 1 ) 5 9 7 . 3 8  d a y s  = 1 9 . 9 1  m o n t h s
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O TS2-Cast!e Board spacing 1.20 m. with embankment height 4.20 m.

จ า ก ส ม ก า ร

P c  = C C i /S i  = p 60/ 0 . 6 0  = p  90! 0 . 9 0

•  •  P m  = 0 . 9 0 x 1 1 6 . 6 7  =  1 0 5 . 0 0 0  c m .

จ า ก ก ร า ฟ จ ะ ไ ส ์, t y p  =  0 . 0 0 6 ô t + 1 . 5 9

• •  *M = 1 . 5 9 x 1 0 5 . 0 / ( 1 - 0 . 0 0 6 6 x 1 0 5 . 0 ) 5 4 3 . 8 1  d a y s  = 1 8 . 1 3  m o n t h s

•  • *100 " 1 . 5 9 x 1 1 6 . 6 7 / ( 1 - 0 . 0 0 6 6 x 1 1 6 . 6 7 ) 8 0 6 . 6 2  d a y s  = 2 6 . 8 9  m o n t h s
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0 TS3-Mebra spacing 1.00 m. with embankment height 4.20 m.

จากสมการ

Pc =
• • P m =

จากกราฟจะไสั

. . t,0 =
•  •  เ 100 =

O C i/S i = p 60/ 0 . 6 0  = p  90/ 0 . 9 0

0 . 9 0 x 1 2 2 . 9 5  =  1 1 0 . 6 5 6  c m .

i / p  =  0 . 0 0 6 l t + 1 . 2 8 1 4

1 . 2 8 1 4 x 1 1 0 . 6 5 6 / ( 1 - 0 . 0 0 6 1 x 1 1 0 . 6 5 6 )  =  

1 . 2 8 1 4 x 1 2 2 . 9 5 / ( 1 - 0 . 0 0 6 1 x 1 2 2 . 9 5 )

4 3 6 . 2 9  d a y s  =  

6 3 0 . 1 8  d a y s  =

1 4 . 5 4  m o n t h s

2 1 . 0 1  m o n t h s



ตารางส ร ุป ป ร ิมาณ การท ร ุดต ัวและ D egree o f  C onsolidation  ของแป ลงท ดส อบ  PVD  จากค ำน วณ และว ัด ค ่าจาก เครอ งม ือ ท ี่ต ิด ต ั้งใน ส น าม

P V D  T e s t  S e c t i o n C alculation M easu red  a t 400  days D egree  o f C onsolidation
H yperbo lic  m ethod A saoka 's ( m ) บ  ( % )

T e s t  S e c t i o n S p a c i n g
p t p c p u m ethod, total undrained consolidation from  m easu red from  m easu red from  m easu red

( T y p e  o f  P V D ) ( m ) ( m ) ( m ) ( m ) P (m ) settlem ent settlem ent settlem ent to tal se ttlem ent
consolidation

settlem ent

po re  pressure 

(B v A IT)
T S 1

( F l o r d r a i n )

1 . 5 0 1 . 8 3 5 1 . 0 2 6 0 . 8 0 9 1 . 4 0 3 1 . 0 4 0 0 . 2 9 2 0 . 7 4 8 5 7 % 7 3 % 7 5 %

T S 2

( C a s t l e  B o a r d )

1 . 2 0 1 . 8 4 2 1 . 1 7 0 0 . 6 7 2 1 . 7 4 1 1 . 2 3 0 0 . 3 5 8 0 . 8 7 2 6 7 % 7 5 % 7 6 %

T S 3

( M e b r a )

1 . 0 0 1 . 9 5 7 1 . 2 3 0 0 . 7 2 7 1 . 8 1 7 1 . 4 2 0 0 . 3 7 7 1 . 0 4 3 7 3 % 8 5 % 8 4 %

R e m a r k  ะ F i n a l  e m b a k m e n t  h e i g h t  4 . 2 0  m .  

p t  -  t o t a l  p r i m a r y  s e t t l m e n t

p c  -  t o t a l  c o n s o l i d a t i o n  s e t t l e m e n t  c a l c u l a t e d  b y  h y p e r b o l i c  m e t h o d ( B a r r o n  T h e o r y )  

p u  =  p t - p c

C o n s o l i d a t i o n  s e t û e m e n t ( m e a s u r e d )  =  t o t a l  s e t t l e m e n t ( m e a s u T e d )  -  u n d r a i n e d  s e t t l e m e n t ! m e a s u r e d )  

U n d r a i n e d  s e t t l e m e n t ( m e a s u r e d )  c a l c u l a t e d  f r o m  l a t e r a l  m o v e m e n t  m o n i t o r i n g  d a t a



ต า ร า ง ก า ร ค ำ น ว ณ ป ร ิม า ณ ก า ร ท ร ุด ต ัว จ า ก ก า ร ท ำ ค ัน ด ิน ท ด ส อ บ ฐ ง  2 . 4  ม . ข อ ง แ ป อ ง ท ด ส อ บ  P V D

โ ด ข ว ๊ธ  1 - D  ( T e r z a g h i ' s  T h e o r y )

D e p t h  , z C R R R ° ' , 0 m A a r R R x H x l o g ( C T ' rm / C T ' , 0 ) C R x H x l o g ( C T ' T[/ Ç 7 'Ti11)
P e t

( m ) k P a k P a k P a k P a m m m

0 . 5 0 . 1 9 0 . 0 4 9 . 1 0 6 2 . 0 0 8 0 . 0 0 4 2 . 5 7 5 1 . 6 7 0 . 0 1 5 0 . 0 0 0 0 . 0 1 5

1 . 5 0 . 1 7 0 . 0 3 1 5 . 0 0 7 5 . 0 0 2 6 . 6 7 4 2 . 5 7 5 7 . 5 7 0 . 0 2 4 0 . 0 0 0 0 . 0 2 4

2 . 5 0 . 4 2 0 . 0 2 1 9 . 6 0 5 2 . 0 0 1 6 . 0 0 4 2 . 5 6 6 2 . 1 6 0 . 0 0 7 0 . 0 3 3 0 . 0 4 0

3 . 5 0 . 3 6 0 . 0 5 2 5 . 0 0 4 0 . 0 0 1 1 . 4 3 4 2 . 5 5 6 7 . 5 5 0 . 0 1 1 0 . 0 8 2 0 . 0 9 3

4 . 5 0 . 2 6 0 . 0 4 2 9 . 6 0 4 2 . 0 0 8 . 8 9 4 2 . 5 3 7 2 . 1 3 0 . 0 0 6 0 . 0 6 0 0 . 0 6 6

5 . 5 0 . 4 0 0 . 0 6 3 7 . 3 0 5 2 . 0 0 7 . 2 7 4 2 . 4 9 7 9 . 7 9 0 . 0 0 9 0 . 0 7 4 0 . 0 8 3

6 . 5 0 . 3 7 0 . 0 6 4 4 . 6 0 5 6 . 0 0 6 . 1 5 4 2 . 4 4 8 7 . 0 4 0 . 0 0 6 0 . 0 7 2 0 . 0 7 8

7 . 5 0 . 4 8 0 . 0 4 5 1 . 7 0 6 5 . 0 0 5 . 3 3 4 2 . 3 7 9 4 . 0 7 0 . 0 0 4 0 . 0 7 7 0 . 0 8 2

8 . 5 0 . 5 5 0 . 0 7 6 0 . 2 0 7 0 . 0 0 4 . 7 1 4 2 . 2 8 1 0 2 . 4 8 0 . 0 0 5 0 . 0 9 1 0 . 0 9 5

9 . 5 0 . 2 9 0 . 0 2 6 8 . 8 0 8 5 . 0 0 4 . 2 1 4 2 . 1 7 1 1 0 . 9 7 0 . 0 0 1 0 . 0 3 4 0 . 0 3 5

1 0 . 5 0 . 4 9 0 . 0 3 8 0 . 1 0 8 4 . 0 0 3 . 8 1 4 2 . 0 4 1 2 2 . 1 4 0 . 0 0 1 0 . 0 7 9 0 . 0 8 0

1 1 . 5 0 . 3 6 0 . 0 7 9 3 . 9 0 9 7 . 0 0 3 . 4 8 4 1 . 8 9 1 3 5 . 7 9 0 . 0 0 1 0 . 0 5 2 0 . 0 5 3

1 2 . 5 0 . 3 4 0 . 0 5 1 0 6 . 9 0 1 1 5 . 0 0 3 . 2 0 4 1 . 7 1 1 4 8 . 6 1 0 . 0 0 2 0 . 0 3 8 0 . 0 4 0

1 6 . 0 0 . 1 9 0 . 0 4 1 2 1 . 4 0 1 4 0 . 0 0 2 . 5 0 4 0 . 8 8 1 6 2 . 2 8 0 . 0 0 8 0 . 0 4 3 0 . 0 5 1

L o a d  , q 4 . 2 6  t / s q . m . 0 . 1 0 0 0 . 7 3 6 0 . 8 3 5

W i d t h , B 4 0  m



CaLcyJatejLhmght of-gmbanknient at the end of consolidation settlement
1 8 0

h' = H e i g h t  o f  E m b a n k m e n t  a t  e n d  o f  C o n s o l i d a t i o n  S e t t l e m e n t

= H  -  ( p c  +  p u  )
H  = H e i g h t  o f  E m b a n k m e n f m

p c  = T o t a l  C o n s o l i d a t i o n  S e t ( l m e n t , m

p u  = T o t a l  U n d r a i n e d  S e t t l m e n t , m

q = u n i f o r m  l o a d  f r o m  s a n d  f i l l  w i t h  h 1 a n d y
= h' X y

y = u n i t  w e i g h t  o f  s a n d f i l l

TSl-FIordrain spacing 1.50 m.
H  = 4 . 2 0 0  m . p c  = 1 . 0 2 6  m .

y = 1 . 8 0 0  t o n / m p u  = 0 . 8 0 9  m .

h' = 2 . 3 6 5  m .

q = 4 . 2 5 7  t o n / m

TS2-Castle Board spacing 1.20 m.
H  = 4 . 2 0 0  m . p c  = 1 . 1 7 0  m .

y = 1 . 8 0 0  t o n / m p u  = 0 . 6 7 2  m .

h ’ = 2 . 3 5 8  m .

q = 4 . 2 4 5  t o n / m

TSS-Mebra spacing 1.00 m.
H  = 4 . 2 0 0  m . p c  = 1 . 2 3 0  m .

y = 1 . 8 0 0  t o n / m p u  = 0 . 7 2 7  m .

h ’ = 2 . 2 4 3  m .

q = 4 . 0 3 7  t o n / m



ภาคผนวก ฉ

รายละเอ ึยดการวิเคราะห ์ Bearing Capacity ,Slope Stability , 

แส1:ค ่าการทรุดต ัวของแปลงทดสอบเสาเขม^นขาว



Calculation bearing capacity of lime pile(TSl)
0 S i n g l e  p i l e

1 8 2

puü = < p «  + P , ) G e  -  N f  -  พ 1,

Q t  = N c . C u  +  C 7 ,0

9 x 1 1  +  1 . 6 5 x 1 . 5  +  1 4 5 x (  1 1  -  1 . 5 )  + 1 . 5 0 x ( 1 5 . 5  -  1 1 )  + 1 . 6 5 x ( 1 6  -  1 5 . 5 )  

1 2 8 . 6 8  t o n / m ”

p .  =
ะ=

Q , A P

2 5 . 2 7  t o n / p i l e

Q « i  = Zoti.Cui

o t i  = 0 . 8 5  i n  s o f t  c l a y  ( ร น  < 2  t / m 2 )

= 0 . 8 0  i n  m e d i u m  c l a y  ( 2  < ร น  < 1 0  t / m 2 )

Pf =

= 0 . 7 5  i n  s t i f f  c l a y  ( ร น  > 1 0  t y i n 2 )  

Z Q f i A ^

( 0 . 8 x 5 x 4 . 5  + 0 . 7 5 x  1 1 , 6 5 x 0 . 5 ) x 7 l x 0 . 5  

3 5 . 1 4  t o n / p i l e

z
1. 

1. 
» p . O ” T0As ( N u t r a l  p o i n t  a t  - 1 3 . 0  m )

0 . 2 3 x { [  1 . 6 5 x (  1 - 5 - 0 . 5 ) 2 - 0 . 7 5 ] / 2  + [ 1 . 4 5 x ( l l - 1 . 5 ) 2 - 7 . 5 0 ] / 2  + [ 1 . 5 x ( 1 3 - l l ) 2 - 7 . 7 5 ] / 2 } x 7 t x 0 . 5  

2 2 . 1 3  t o n / p i l e

พ p= Yp-Vp

1 . 2 x 7 1 x 0 . 5 2x ( 1 6  -  1 . 5 ) / 4  

3 . 4 2  t o n / p i l e

• p = • • r mi 1 6 . 7 3  t o n / p i l e  ( G e  f o r  c o m p r e s s i o n  p i l e  1 ร  = 3 B  - > 0 . 7 )

0 P i l e  G r o u p

p ,  = (QjSingle pile)xaxb 

128.68x14x14

Pf =

25,220.30 ton

S Q 4 - A 4

(14x4)x(0.8x5x4.5 + 0.75x11.65x0.5)

N f  =

1,252.65 ton

0.23x { [  1.65x( 1.5-0.5)2-0.75]/2 + [1.45x(ll-1.5)2-7.50]/2 + [1.5x(13-ll)2-7.75]/2}xl4x4 

788.98 ton

Wp = {1.65x1.5 + 1 45x( 11 - 1.5) + 1.50x(15.5 - 11) + 1.65x(16 - 15.5)}xl4xl4 

4,669.70 ton

• • PuU = (P, + P,)Ge - Nf - Wp
21,014.27 ton (Ge = 1.0)



Checked Factor o f Safety o f single pile and block failure o f pile group
183

9  • ท ^ - - ฯ . , • • -  -
H-----1.20 — I—  1.20 — +-

suichaige from sand f i l l  with height/H) of fi l l  of PVD site at the end of primary settlement 

T S - 1 ,  F lo r d r a in  1 . 5 0  [ท .ร p a c in g

h' = 2.37 m. q = 4.26 ton/m2

distributed load on single pile,Pc = (4.48+l.5x0.7)xl.2xl.2x0.75 =

FS = pu11/pc = 2.92

distributed load on pile groupé0 = (4.48+1.5x0.7)x( 16.5x16.5 )

FS = P ^ c -  14.54

5.73 ton/püe

1,444.90 ton

T S - 2 , C a s t le  B o a r d  1 . 2 0  [ท . s p a c in g

h’ = 2.36 m.

distributed load on single pile,Pc

F S  =  P u » /P c  =

distributed load on pile group,Pc 

F S  = P m 1 /pc =

q = 4.25 ton/m

(4.17+1.5x0.7)x 1.2x 1.2x0.75

2.93

(4.17+1.5x0.7)x( 16.5x16.5 )

14.58

5.72 ton/pile

1,441.59 ton

T S - 3 M e b r a  1 . 0 0  n t s p a c in g

h' = 2.24 m.

distributed load on single pile,Pc 

F S  = p y p c =

distributed load on pile group,Pc

F S  =  P u n / P c  =

q = 4.04 ton/m

(3.85+1,5x0.7)x 1.2x 1.2x0.75

3.05

(3.85+1,5x0.7)x( 16.5x 16.5 )

15.17

5.49 ton/pile

1,385.07 ton

ตารางล^ปผลรายการflานวณก่า F.S. สำา’ร ับm lลงทคศอบ!สาเข ึม\Jน,นาว TS1

PVD Test Section h'

m

q
ton/sq.m.

Pc Pult F.S. = Pult/Pc

Single Group Single Group Single Group

TS-1 2.37 4.26 5.73 1,444.90 16.73 21,014.27 2.92 14.54

TS-2 2.36 4.25 5.72 1,441.59 16.73 21,014.27 2.93 14.58

TS-3 2.24 4.04 5.49 1,385.07 16.73 21,014.27 3.05 15.17

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

q = uniform load from f i l l  with H and lime mixing platform



Calculation bearing capacity of lime pile(TS2)
o  S i n g l e  p i l e

184

P*1 = <p, + Pf)G* - Nf - Wp
Of = Nc.Cu + Gy0

= 9x11 + 1.65x1.5 T i . t jX t l l  - 1.5) + 1.50x(15.5 - 11) + 1.65x(16 - 15.5)

= 128.68 ton/m

Pc = Q.-A,
= 25.27 ton/pile

Q f t  =  Z o t i . C u i

O U  =  0 . 8 5  i n  s o f t  c l a y  ( ร น  <  2  t / m 2 )

=  0 . 8  i n  m e d i u m  c l a y  (  2  <  ร น  <  1 0  t / m 2 )

=  0 . 7 5  i n  s t i f f  c l a y  ( ร น  >  1 0  t / m 2 )

P f  =  ^ Q f i A f i

=  ( 0 . 8 x 5 x 4 . 5  +  0 . 7 5 x l l . 6 5 x 0 . 5 ) x 7 l x 0 . 5

=  3 5 . 1 4  t o n / p i l e

Nf = p.CTf0As (Nutral point at -13.0 เท)

=  0 . 2 3 x  { [ 1 . 6 5 x (  1 , 5 - 0 . 5 ) 2 - 0 . 7 5 ] / 2  +  [ 1 . 4 5 x ( l l - 1 . 5 ) 2 - 7 . 5 0 ] / 2  +  [ 1 . 5 x ( 1 3 - l  1 ) 2 - 7 . 7 5 ] / 2 } x 71 x 0 . 5

=  2 2 . 1 3  t o n / p i l e

w p = Ypv p
=  1 . 2 x 7 l x 0 . 5 2x ( 1 6  -  1 . 5 ) / 4

=  3 . 4 2  t o n / p i l e

P u11 =  1 6 . 7 3  t o n / p i l e  ( G e  f o r  c o m p r e s s i o n  p i l e  . ร  =  3 B  - > 0 . 7 )

o  P i l e  G r o u p

P e =  ( Q j S i n g l e  p t l e ) x a x b

=  1 2 8 . 6 8 x 1 1 x 1 0

=  1 4 , 1 5 4 . 2 5  t o n

P f  “  ^ - Q f t A f i

= (14+15.5)x2x(0.8x5x4.5 + 0.75x11.65x0.5)

= 1,319.76 ton

Nf = 0.23x {[1.65x( 1.5-0.5)2-0.75]/2 + [1.45x(ll-1.5)2-7.50]/2 + [1.5x(13-ll)2-7.75]/2}x(14+15.5)x2

= 831.25 ton

พ 1, = {1.65x1.5 + 1.45x(ll - 1.5) + 1.50x(15.5 - 11) + 1.55x(16 - 15.5)}xl4xl5.5

= 5,170.03 ton

p*, = (P, + Pf)Ge - N f - พ p

9,472.73 ton (Ge = 1.0)
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ะ ) ,

- < T > -

( 4 y

~ £ > -  +  

ร  7

r k

h
V .

. . r

J  T
1 . 5 0

T  1 7  v ' y  V

1 i J  +■

H—  1 . 5 0  — I—  1 . 5 0

s u r c h a r g e  f r o m  s a n d  f i l l  w i t h  h e i g h t ( H )  o f  f i l l  o f  P V D  s i t e  a t  t h e  e n d  o f  p r i m a r y  s e t t l e m e n t  

TS-1, Fiordnun 1.50 [ท.รpacing
H  =  2 . 3 7  m .

d i s t r i b u t e d  l o a d  o n  s i n g l e  p i l c , P c  ะ=

F S  =  p u „ / p c =  1 . 8 7

d i s t r i b u t e d  l o a d  o n  p i l e  g r o u p , P c  =

F S  =  p u 11/ p c =  6 . 0 1

TS-2,Castle Board 1.20 [ท.รpacing
H  =  2 . 3 6  m .

d i s t r i b u t e d  l o a d  o n  s i n g l e  p i l e J P c  =

F S  =  P ^ c -  1 . 8 7

d i s t r i b u t e d  l o a d  o n  p i l e  g r o u p , P c  =

F S  =  P u !1/ p c =  6 . 0 2

q  =  4 . 2 6  t o n / m

( 4 . 4 8 + 1 , 5 x 0 . 7 ) x  1 , 5 x  1 . 5 x 0 . 7 5

( 4 . 4 8 + 1 . 5 x 0 . 7 ) x (  1 6 . 5 x  1 8 . 0  )

q  =  4 . 2 5  t o n / m

( 4 . 1 7 + 1 . 5 x 0 . 7 ) x  1 , 5 x  1 . 5 x 0 . 7 5

( 4 . 1 7 + 1 . 5 x 0 . 7 ) x (  1 6 . 5 x 1 8 . 0  )

8 . 9 6  t o n / p i l e

1 , 5 7 6 . 2 5  t o n

8 . 9 4  t o n / p i l e

1 , 5 7 2 . 6 4  t o n

TS-3Mettra 1.00 m.spacing
H  =  2 . 2 4  m .

d i s t r i b u t e d  l o a d  o n  s i n g l e  p i l e , P c  

F S  =  P ,Jtt/ P c  =

d i s t r i b u t e d  l o a d  o n  p i l e  g r o u p , P c  

F S  =  p u tt/ p c  =

q  =  4 . 0 4  t o n / m *

( 3 . 8 5 + 1 , 5 x 0 . 7 ) x  1 , 5 x  1 . 5 x 0 . 7 5

1 . 9 5

( 3 . 8 5 + 1 . 5 x 0 . 7 ) x ( 1 6 . 5 x  1 8 . 0  )

6 . 2 7

8 . 5 9  t o n / p i l e

1 , 5 1 0 . 9 9  t o n

ต า ร า ง ส } ป ผ ล ร า ย ก า ร ส ำ น ว ณ ค ่า  F . S .  ส ำ ห ร ับ แ ป ล ง ท ด ส อ บ ! ส า เ ข ็ม l j น ข า ว  T S 2

P V D  T e s t  S e c t i o n H

โท

q
t o n / s q . m .

P c P u l t F . S .  = ? u l t / P c

S i n g l e G r o u p S i n g l e G r o u p S i n g l e G r o u p

T S - 1 2 . 3 7 4 2 6 8 . 9 6 1 , 5 7 6 . 2 5 1 6 . 7 3 9 , 4 7 2 . 7 3 1 . 8 7 6 . 0 1

T S - 2 2 . 3 6 4 . 2 5 8 . 9 4 1 , 5 7 2 . 6 4 1 6 . 7 3 9 , 4 7 2 . 7 3 1 . 8 7 6 . 0 2

T S - 3 2 . 2 4 4 . 0 4 8 . 5 9 1 , 5 1 0 . 9 9 1 6 . 7 3 9 , 4 7 2 . 7 3 1 . 9 5 6 . 2 7

H  =  h e i g h t  o f  f i l l  a f t e r  f i n a l  p r i m a r y  s e t t l e m e n t  o f  P V D  s i t e  f i n i s h e d  

q  =  u n i f o r m  l o a d  f r o m  f i l l  w i t h  H  a n d  l i m e  m i x i n g  p l a t f o r m



1 8 6

R e s u l t s  a r e  f o r  B i s h o p ’ s  M o d i f i e d  M e t h o d  u n l e s s  o t h e r w i s e  

F i l e  C : \ D a t a \ t h e s i s \ d e f e n d \ F S l - l . G S L

M a t e r  i a l U n i t  w t C o h e s i o n F r i c t i o n  p  
A n g l e  ร น

#  1 - S A N D  F I L L 1 8 0 3 5 0
#  2  - W E A T H E R E D  C R U S T 1 4 . 3 5 2 . 2 0 1
#  3  - C H E M I C O L I Z E R 1 4 2 0 0 0 1
#  4  - W E A T H E R E D  C R U S T 1 4 . 3  ' 5 2 . 2 0 1
#  5  - S O F T 1 4 . 5 5 6 . 5 0 1
#  6  - M E D I U M 1 4 . 5 8 2 . 8 0 1
#  7  - M E D I U M  T O  S T I F F 1 4 . 7 1 0 5  . 8 0 1
#  8  - S T I F F 1 6 . 6 1 4 3 . 5 0 1

x - c e n t r e  Y - c e n t r e R a d i u s  F a c t o r  I t e r a t i o n s  
o f  S a f e t y

S l i c e s

3 3 . 0 0  2 3 . 5 0 1 5 . 5 0  7 . 2 1 8 4  3 3 5

1 1 1

N N H - 1

1 1

E M B A N K M E N T

1 1

T E S T

1

-  1 4 - A p r  i 1 - 1 9 9 9 F I L L ( 2 . 4 8 7 m ) - 4 0

C E N T E R  A T  ( 3 3 . 0 , 2 3 . 0 )

~ h  F  ะ 7 . 2 1 8

ร

H a r d y  B B T  L i m i t e d  

__ __ J______  L .........L -

3 0  

20 

10 

0
c  ะ \ D a t a \ t h e s i | s \ d e f  e n d N F S l -  

_____ L
10 20 3 0 4 0 5 0  6 0 7 0 8 0

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการfSานวณ Slope S tab ility  Ana lys is  จากการฬ าค ัน ด ิน ช ุง  2.487 ม.

บนแปลงทดศอบ TSl(Lime pile spacing 1.20 m.)
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Results are for Bishop’ร Modified Method unless otherwise noted

File C:\Data\thesis\defend\FSl-2.GSL

M a t e r i a l U n i t  w t C o h e s i o n F r i c t i o n
A n g l e

P i e z o
S u r f a c e

1 - S A N D  F I L L 1 8 ว 3 5 0
2 - W E A T H E R E D  C R U S T 1 4 . 3 5 2  . 2 0 1

# 3 - C H E M I C O L I Z E R 1 4 2 0 0 0 1
# 4 - W E A T H E R E D  C R U S T 1 4 . 3 5 2  . 2 0 1
# 5 - S O F T 1 4 . 5 5 6 . 5 0 1
# 6 - M E D I U M 1 4 . 5 8 2  . 8 0 1
# 7 - M E D I U M  T O  S T I F F 1 4 . 7 1 0 5  . 8 0 1
# 8 - S T I F F 1 6 . 6 1 4 3 . 5 0 1

x - c e n t r e  Y - c e n t r e  R a d i u s  F a c t o r  I t e r a t i o n s  S l i c e s
o f  S a f e t y

3 3 . 0 0  2 3 . 0 0  1 5 . 0 0  7 . 7 7 3 6  3  3 3

4 0

3 0  

20 

10 

0
\ d e f e n d X F S l -

1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0

------- r
N N H - l

1 4 - A p r  i 1 - 1 9 9 9  

C E N T E R  A T  ( 3 3 . 0 , 2 3 . 0 )

+  F  .

า----------- 1----------- r ---------- T
E M B A N K M E N T  T E S T

F I L L ( 2 . 3 1 6  m )

7 . 7 7 4

H a r d y  B B T  L i m i t e d  

_____ i_______ I_______ I__
c  ะ \ D a t a \ t h e s i  

J_______ 1_______ I__

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการส ำน วณ  S lope S tability  A nalysis จากการ'ส ำค ัน ด ิน ส ูง 2 .316 ม.
บนแปลงทดสอบ TSl(Lime pile spacing 1.20 m.)



188

Results are for Bishop’s Modified Method unless otherwise noted

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

M a t e r i a l U n i t  w t C o h e s i o n F r i c t i o n  P i e z o
A n g l e S u r f a c e

F 1 - S A N D  F I L L 1 8 0 3 5 0
# 2  - W E A T H E R E D  C R U S T 1 4 . 3 5 2  . 2 0 1
# 3  - C H E M I C O L I Z E R 1 4 2 0 0 0 1
# 4  - W E A T H E R E D  C R U S T 1 4 . 3 5 2 . 2 0 1
# 5  - S O F T 1 4 . 5 5 6 . 5 0 1
a 6  - M E D I U M 1 4 . 5 8 2 . 8 0 1
F 7  - M E D I U M  T O  S T I F F 1 4 . 7 1 0 5  . 8 0 1
i t 8  - S T I F F 1 6 . 6 1 4 3 . 5 0 1

x - c e n t r e  Y - c e n t r e R a d i u s  F a c t o r  I t e r a t i o n s S l i c e s
o f  S a f e t y V . ,

3 3 . 0 0  2 3 . 5 0 1 5 . 5 0  8 . 4 5 0 4  3 3 4

1 1 1

N N H - 1 E M B A N K M E N T

1 1

T E S T

1

- 1 4 - A p r  i 1 - 1 9 9 9 F I L L ( 2 . 1 3 7 กท ) - 4 0

_ C E N T E R  A T  ( 3 3 . 0 , 2 3 . 5 ) _ 3 0

+ F  =  8 . 4 5 0

2 0- -

1-'

_ ______________ 1 0

- 0

H a r d y  B B T  L i m i t e d  

________ 1___________1___________1_____ ____ 1___________1_________

c  ะ \ D a t a \ t h e s i  

-J___________1___________1_____

s \ d e f e n d X F S l

10 20 30 40 50 60 70 80

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการส ำน วณ  S lope Stability A nalysis จ าก ก ารส ำค ัน ค น ส ูง  2 .137 ม.
บนแปลงทดสอบ T S1 (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\FS2-l.GSL

M a t e r  i a l U n i t  w t C o h e s i o n F r i c t i o n P i e z o
A n g l e S u r f a c e

#  1 - S A N D  F I L L 1 8 0 3 5 0
#  2 - W E A T H E R E D  C R U S T 1 4 . 4 4 3 0 1
#  3 - C H E M I C O L I Z E R 1 4 2 0 0 0 1
F 4 - W E A T H E R E D  C R U S T 1 4  . 4 4 3 0 1
#  5 - S O F T 1 4  . 5 4 1  . 4 0 1
#  6 - M E D I U M 1 4 . 5 7 4  . 6 0 1
#  7 - M E D I U M  T O  S T I F F 1 4 . 8 9 6 . 8 0 1
#  8 - S T I F F 1 6 . 7 1 2 4 . 1 0 1

x - c e n t r e  Y - c e n t r e  R a d i u s  F a c t o r  I t e r a t i o n s  S l i c e s
o f  S a f e t y

3 3 . 0 0  2 3 . 5 0  1 5 . 5 0  5 . 6 0 8 0  3  3 5

4 0

3 0  

20 

10 

0
\ d e f e n d \ F S 2 -

1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0

------ 1---------1---------1----
N N H - 1

1 4 - A p r  i 1 - 1 9 9 9  

C E N T E R  A T  ( 3 3 . 0 , 2 3 . 0 )

“h  F =

า------------1------------1------------T
E M B A N K M E N T  T E S T

F I L L (  2 . 4 8 7  m )

5 . 6 0 8

~ ท ^ -

H a r d y  B B T  L i m i t e d  

1 ____L ____ ____ I___
c ะ \ D a t a \ t h e s i  

I I

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการค ำน วณ  Slope S tability  A nalysis จาก ก าร ,คำคันดินชุง 2.487 ม.

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

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

M a t e r i a l U n i t  w t C o h e s i o n  F r i c t i o n  
A n g l e

P i e z o
S u r f a c e

#  1 - S A N D  F I L L 1 8 0 3 5
#  2 - W E A T H E R E D  C R U S T 1 4  . 4 4 3 0
#  3 - C H E M I C O L I Z E R 1 4 2 0 0 0
#  4 - W E A T H E R E D  C R U S T 1 4 . 4 4 3 0
#  5 - S O F T 1 4 . 5 4 1  . 4 0
#  6 - M E D I U M 1 4 . 5 7 4  . 6 0
#  7 - M E D I U M  T O  S T I F F 1 4  . 8 9 6  . 8 0
#  8 - S T I F F 1 6 . 7 1 2 4 . 1 0

0
1
1
1
1
1
1
1

x - c e n t r e  Y - c e n t r e  R a d i u s  F a c t o r  I t e r a t i o n s  S l i c e s
o f  S a f e t y

3 3 . 0 0  2 3 . 0 0  1 5 . 0 0  6 . 0 3 9 5  3 3 3

N N H - 1

1 4 - A p r  i 1 - 1 9 9 9  

C E N T E R  A T  ( 3 3 . 0 , 2 3 . 0 )

+  F .

า-----------1-----------T
E M B A N K M E N T  T E S T

F I L L (  2 . 3 1 6  ทา)

6 . 0 3 9

_
r\

_ 1 0

H a r d y

1

B B T  L i m i t e d  

1 1 [ 1

c  ะ \ D a t a \ t h e s i  
1 1 1

0

3 \ d e f e n d \ F S 2 -

1 0 2 0  3 0 4 0 5 0 6 0  7 0  8 0

4 0

3 0

20

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t

รายการป านวณ Slope Stability Analysis จากการ•ปาคันดินสูง 2.316 ม.
บนแปถงทดสอบ TS2(Lime pile spacing 1.50 m)
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Results are for Bishop’s Modified Method unless otherwise noted

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

M a t e r i a l U n i t  w t C o h e s i o n F r i c t i o n P i e z o
A n g l e S u r f a c e

#  1 - S A N D  F I L L 1 8 0 3 5 0
#  2 - W E A T H E R E D  C R U S T 1 4  . 4 4 3 0 1
#  3 - C H E M I C O L I Z E R 1 4 2 0 0 0 1
#  4 - W E A T H E R E D  C R U S T 1 4 . 4 4 3 0 1
#  5 - S O F T 1 4 . 5 4 1  . 4 0 1
#  6 - M E D I U M 1 4 . 5 7 4  . 6 0 1
#  7 - M E D I U M  T O  S T I F F 1 4  . 8 9 6  . 8 0 1
#  8 - S T I F F 1 6 . 7 1 2 4 . 1 0 1

x - c e n t r e  Y - c e n t r e  R a d i u s  F a c t o r  I t e r a t i o n s  S l i c e s
o f  S a f e t y  40

3 3 . 0 0  2 3 . 5 0  1 5 . 5 0  6 . 5 6 2 6  3  3 4

4 0  

3 0  

20 

10 

0
s \ d e f e n d \ F S 2 -

1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0

----------1 1-----------1----------
NNH-1

' 1 4 -Apr i 1-1999 

CENTER AT ( 3 3 . 0 , 2 3 . 5 )

’ + F ______1___ _ ___

ไ-----------1----------
EMBANKMENT 

F I L L ( 2 .137

= 6 .563

i 1 i
TEST 

m )

ÿ__-r~ _

Hardy BBT L i m i t e d  
:______ 1_______ 1_______ 1_______J_______ 1______

c ะ\ D a t a \ t h e s i  
J_______ 1_______ 1___

T h e r e  a r e  n o  e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการส ำน วณ  Slope Stability A nalysis จากการ•สำค ันด ิน ส ุง 2 .137 ม.
บนแปลงทดสอบ TS2(Lime pile spacing 1.50 m)



1 9 2

R e s u l t s  a r e  f o r  B i s h o p ’ s  M o d i f i e d  M e t h o d  u n l e s s  o t h e r w i s e  n o t e d .

F i l e  C : \ D a t a \ t h e s i s \ d e f e n d \ F S O - l . G S L

M a t e r i a l U n i t  w t C o h e s i o n F r i c t i o n
A n g le

P i e z o
S u r f a c e

# 1 -SAND F I L L 18 0 35 0
# 2 -WEATHERED CRUST 1 4 . 5 2 6 . 6 0 1
# 3 -SOFT 1 4 . 7 17 .8 0 1
# 4 -MEDIUM 1 4 . 7 5 6 . 4 0 1
# 5 -MEDIUM TO ST IF F 15 7 5 . 5 0 1
# 6 - S T I F F 17 1 1 2 .5 0 1

x - c e n t r e  Y - c e n t r e  R a d i u s  F a c t o r  I t e r a t i o n s  S l i c e s
o f  S a f e t y

3 3 . 0 0  2 3 . 0 0  1 5 . 0 0  2 . 2 9 4 7  3 34

T h e r e  a r e  no e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายก ารfîานวณ Slope Stability A nalysis จาก ก ารห ่าค ัน ด ิน ส ูง  2 .487 ม. 
บ น ด ิน บ น อ ง^ห ่า เม ึ๋อ ไ ม ,ม ีการป ร ับ ป ร ุงใด ๆ



า 9 3

R e s u l t s  a r e  f o r  B i s h o p ’ s  M o d i f i e d  M e t h o d  u n l e s s  o t h e r w i s e  n o t e d .

F i l e  C : \ D a t a \ t h e s i s \ d e f e n d \ F S O - l . G S L

M a t e r i a l U n i t  w t C o h e s i o n F r  i c t i o n  
A n g l e

P i e z o
S u r f a c e

# 1 -SAND F I L L ( ha 1.975 ytO 18 0 35 0
# 2 -WEATHERED CRUST 1 4 . 5 2 6 . 6 0 1
# 3 -SOFT 1 4 . 7 1 7 . 8 0 1
# 4 -MEDIUM 1 4 . 7 5 6 . 4 0 1
# 5 -MEDIUM TO ST IF F 15 7 5 . 5 0 1
# 6 - S T I F F 17 1 1 2 . 5 0 1

x - c e n t r e  Y - c e n t r e  R a d iu s  F a c t o r  I t e r a t i o n s  . S l i c e s
o f  S a f e t y

3 3 . 0 0  2 3 . 5 0  1 5 . 5 0  1 .5 1 8 4  3 34

T--------r
NNH-1

1 4 - A p r  i 1 - 1 9 9 9

T----------- 1----------- 1----------- r
EMBANKMENT TEST 

F I L L (  1 .975  ทา )

CENTER AT ( 3 3 . 0 , 2 3 . 0 )

- j -  F = 1 . 5 1 8

H a r d y  BBT L i m i t e d  
______ i_________1________J__ _L

50

40

30

20

10

- 0
c ะ\ D a t a \ t h e s i  3 \ d e f e n d \ F S 0 - l  

_____ I_______ I__
10 20 30 40 50 60 70 80

T h e r e  a r e  no e x p l i c i t  e x t e r n a l  f o r c e s  i n  t h e  d a t a  s e t .

รายการส ำน วณ  S lope S tabilty  A nalysis เพ ื่อห าความล ุ[ง1ข อ งค ัน ส ิน ท ี่ม าก ท ี่ส ุด  
บ น ด ิน ห น อ ง4 เห ่า เม ื่อ ไม ม ก ารป ร ับ ป ช ุงใด ๆ
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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 settlement 

on Lime Pile Test Section 1(1.20 m.pile pitch)

TS-1, F lordm in  1.60 เท.รpacing

H = 2.37 m. q = 4.26 ton/m

Settlement of single pile

P i - P.I/(Esd)

I =

= 0.065x2.2x0.68

= 0.097

Pc = 27.86 ton/pile with negative skin friction

Es = 205 ton/m
2Ep = 800 ton/m

P i = 23.23x0.097/(205x0.5)
- 0.026 ท'โ.

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

p, = R .P i4 4 4
= 6.234x0.027x0.55x0.98x1.0

= 0.089 m.

Pundraa/Pdraii = 0.75

• ■ ■ P u n * »  = 0.118 m.

Equivalent peir for pile group

Par = R .P 4 4 4
= 3.8x0.119x0.6x0.98x1

= 0.265 m.

Pundrain̂Pdran = 0.79

Pun drain = 0335 m
Pars = ((0.575+0.30)x0.338+0.338)/3

0.209 m.



H = 2.36 m. q = 4.25 ton/m

Settlement of single pile

TS-2,Castle Board 1.20 m.spacing

p, = P.IATEsd)

I =

= 0.065x2.2x0.68

= 0.097

Pc = 27.85 ton/pile with negative skin friction

Es = 205 ton/m
2Ep = 800 ton/m

p, = 23.23x0.097/(205x0.5)
= 0.026 m.

Settlement o f pile group (4x4 no./group)

pg = R,p .4 4 4
= 6.234x0.024x0.55x0.98x1.0

= 0.089 m.

P un drain^p drain 

* * Pundrain

Equivalent peir fo r pile group

P ep = R . P i 4 4 4
= 3.8x0.106x0.6x0.98x1

= 0.264 m.

pundrain̂p dram = 0.79

•■- Pundrain =  0 3 3 5  m

P.Tg = ((0.575+0.30)x0.299+0.299)/3

0.75

0.118 m.

195

0.209 m.
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TS-S,Mebra 1.00 m.spcacing
2.24 m. q = 4.04 ton/m

Settlement of single pile

Pi = P.I/(Esd)

I = I 0 R V R Î1 R v

= 0.065x2.2x0.68

= 0.097

Pc = 27.63 ton/pile with negative skin friction

Es = 205 ton/m

Ep = 800 ton/m

Pi = 23.23x0.097/(205x0.5)

= 0.026 m.

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

Ps = R , - P , 4 4 4

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

= 0.088 m.

pundram'^P dram = 0.75

* * Pundrain = 0.117 m.

Equivalent peir for pile group

P ep = R . P 4 4 4

= 3.8x0.106x0.6x0.98x1

= 0.262 m.

PundiWPdram = 0.79

■ ■ Pundrain = 0.332 m.

Parg ((0.575+0.30)x0.299+0.299)/3

0.208 m.

ตารางสรุปผลรายการสำนวณการทรุตตัวของแปลงทดสอบเสาเข็มi jนขาว(TS1)

PVD Test Section H
m

q
ton/sq.m.

Payg
ทา

TS-1 2.37 4.26 0.209

TS-2 2.24 4.25 0.209

TS-3 2.24 4.04 0.208

H = height of fill at the end of final primary settlement of PVD site finished 

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



Calculation sett๒ท!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 settlement

1 9 7

on Lime Pile Test Section 2(1.50 m.pile pitch)

Tร'-!, F lordra in  1.60 m.spacing

H = 2.37 เท. q = 4.26 ton/m

Settlement of single pile

p = P.I/(Esd)

I = CR+Rh-Rv
= 0.065x2.1x0.68

= 0.093

Pc = 31.09 ton/pile with negative skin friction
2Es = 114 ton/m
2Ep = 800 ton/m

Pi = 23.31x0.093/(114x0.5)
— 0.051 m.

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

pg = R,Pi444v
= 6.59x0.041x0.55x0.97x1.0

= 0.178 m.

pundrar/Pdrom =  0.12
■■ pundram = 0.2A2 m.

Equivalent peir for pile group

P bp = R.p,444v
= 2.28x0.198x0.72x0.97x1

= 0.394 m.

pundrain^P dram = 0.82

PundrBE = 0.480 m.

pa15 = ((0.595+0.335)x0.385+0.385)73

0.309 m.



TS-2,Castle Board 1.20 m.spacing

H = 2.36 m. q = 4.25 ton/m

Settlem ent o f  sing le p ile

p = P.IATEsd)

I =

= 0.065x2.1x0.68

= 0.093

Pc = 31.07 ton/pile with negative skin friction
2Es = 114 ton/m

Ep = 800 ton/m*

Pi = 23.31x0.093/0 14x0.5)
_ 0.051 m.

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

pg = R,-Pi444
= 6.59x0.041x0.55x0.97x1.0

= 0.178 m.

p undram̂Pdran = 0-72
Pun*™ = 0.247 m.

Equivalent peir for pile group

Pep = R ,P 4 4 4
= 2.28x0.198x0.72x0.97x1

= 0.393 เฑ.

p undraôP dram = 0.82

pundram = 0.480 «ท.

Pa,g = ((0.595+0.335)x0.385+0.385)/3

1 9 8

0.309 m.



TS-S,Mehra 1.00 m.spcacing
H = 2.24 m. q = 4 04 tcn/m

Settlement of single pile

p  = P.I/(Esd)

I = V W R v

= 0.065x2.1x0.68

= 0.093

Pc = 30.72 ton/pile with negative skin friction

Es = 114 ton/m

Ep = 800 ton/m

p, = 23.31x0.093/(114x0.5)

= 0.050 m.

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

Ps = R ,-P ,444v

= 6.59x0.041x0.55x0.97x1.0

= 0.176 m.

Pundran/Pdram = 0.72

* * p un dram = 0.244 m.

Equivalent peir for pile group

P ep = r.-p, 4 4 4 v

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

= 0.389 m.

pundran/p dram =  0 .8 2

* * Pun dram = 0.474 m

P*Tร = ((0.595+0.335)x0.385+0.385)/3

0.305 m.

ตารางส^ปผลรายการสำนวฉเการท^ดตัวของแปลงทดสอบเสาเข็มโJนขาว(TS2)

PVD Test Section H
m

q
ton/sq.m.

Parg
m

TS-1 2.37 4.26 0.309

TS-2 2.24 4.25 0.309

TS-3 2.24 4.04 0.305

H = height of fill at the end of primary settlement of PVD site 

q = uniform load from fill with H and lime mixing x; 1—1-itท



ตารางสร ุป ป ร ิมาณ การท ร ุดต ัวและ Degree o f  C onsolidation ของแปลงทดสอบ PVD จากคำนวณและวัดค ่าจากเคร่ืองมือที,ต ิด ต้ังใน ส น าม

PVD Test Section C alculation M easu red  a t 400  days D egree  o f  C onsolidation
H yperbolic  m ethod A sao k a’s (m) บ (%)

Test Section Spacing pt pc pu m ethod, total undrained consolidation from  m easu red from  m easu red from  m easu red

(Type of PVD) (m) (m) (m) (m) p(m) settlem ent settlem ent settlem ent to tal settlem ent
consolidation

settlem ent

po re  pressure  

(B v A IT)
TS1

(Flordrain)
1.50 1.835 1.026 0.809 1.403 1.040 0.292 0.748 57% 73% 75%

TS2

(Castle Board)
1.20 1.842 1.170 0.672 1.741 1.230 0.358 0.872 67% 75% 76%

TS3

(Mebra)
1.00 1.957 1.230 0.727 1.817 1.420 0.377 1.043 73% 85% 84%

Remark : Final embakment height 4.20 m.

pt - total primary settlment by hyperbolic method used time-settlement data of PVD test section(AIT)

pc - total consolidation settlement calculated by hyperbolic method(Barron Theory) used time dependent consolidation settlement 

{total settlement - undrained settlement (from lateral movement data)} 

pu = pt-pc

Consolidation settlement(measured) = total settlement(measured) - undrained settlement(measured)

Undramed settlement(measured) calculated from lateral movement monitoring data 200



ตารางการคำนวณค่าการทรุดตัวเริ่มแรก'ต ั้งหมดข อ งช ั้น ค น บ ร ิเว ณ แ ป ล งท ด ส อ บ ก ่อ น ก ารต ิด ต ั้ง เข ึม l j น ขาว(1-D  C onsolidation Settlem ent)

Depth,Z * CR RR 0,0 u0 CTTtn m A c t C h RRxH dog(CTm/Ç7'r(1) CRxHxlog(CTTf/CTTm) Pcf

(m) (t/m.3) (t/m. ) (t/m.2) (t/m.2) (t/m.2) (t/m.2) (t/m.2) m ทา m

3.0 1.43 0.42 0.09 4.29 3.00 1.29 4.60 6.67 4.25 5.54 0.149 0.101 0.250

4.5 1.48 0.46 0.16 6.66 4.20 2.46 6.70 4.44 4.22 6.68 0.104 . 0.104

6.0 1.46 0.58 0.07 8.76 5.70 3.06 7.90 3.33 4.18 7.24 0.043 ■ 0.043

7.5 1.47 0.40 0.06 11.03 6.80 4.23 8.10 2.67 4.12 8.34 0.025 0.008 0.033

10.5 1.45 0.46 0.12 15.23 8.20 7.03 8.60 1.90 3.92 x0.95 0.032 0.145 0.176

12.0 1.57 0.39 0.07 18.84 8.60 10.24 10.20 1.67 3.80 14.04 - 0.081 0.081

16.0 1.54 0.39 0.07 24.64 8.90 15.74 17.00 1.25 3.40 19.14 0.009 0.080 0.090

Load 1q 4.26 t/sq.m. 0.363 0.415 0.778

Width,B 20 m

[\ว๐



ภาคผนวก ฉ

ภาพถ่ายระหว่างการศึกษาวิจ ัย
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203

สภาพพึนที่บริเวณแปลงทดสอบก่อนการปรับพี,นที่และสูบนา



204

การปรับพื้นที่บริเวณแปลงทดสอบโดยการสูบป้าและ,แคลอกหน้าดิน

การก่อสรัางคูระบายป้าโดยรอบบริเวณที่จะก่อสรัางแปลงทดสอบ



2 0 5

การกอง mil \j นฃาวนริทณ'ใกล้เคยงกับแปลงทดสอบ



206

ก า ร ค ิด ต ัง เข ็ม ^ น ฃ า ว ด ้ว ย  Rotary Machine ใ น แ ป อ ง ท ด ส 0 *1 T S 1



2 0 7

การตดตังเขมาJน.ขา-วต'วย V ihratary Machine ในแปลงทตสอบ TS2



2 0 8



2 0 9
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การทดสอบ Pocket Penetration Test



2 1 2

การเคลอบกระบอกเก็บตัวอย่างสัวย'ขี้ผึ้งเหลวก่อน,ขนส่งเข้าห้องปฏิบัติการ



การm ilตัวอย่างด้วยวิธี Rotary Drilling

เรวฺ
CO



การดันตัวอย่างออกจากกระบอกแฮะ Lebe!!in<?



2 1 5

ลักษณะตัวอย่างซึ่งถูกรบกวนจากการติดตังและลูณนฎกิจากบ่ป็กิริยาฃองใ]นฃาว
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ประวัตผู้เขยน

นาย คิริชัย ห่วงจริง เกิดวันที่ 20 กันยายน พ.ศ.2 5 1 3 ที่วังหวัดนครราชสีมา
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