31

CPT

3.2

3.2

3.2.1

3.2

AIT(AIT,1 996)

3.3

31

compressibility

31

TS1 TS2

PVD

.15

3.3
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PHASE 1

April~July 1996

SITE INVESTIIGATION

o Boring-Sampling
o CPT

May 1996

DESIGN OF PLACING LIME

July 1996

EXECUTION OF PLACING

LIME COLUMN
TS-1: ¢ 0.40x16.00 m.@1.20 m.

TS-2 : ¢ 0.40x16.00 m.@1.50 m.

: COLUMN

July~December 1996

INESTIGATION OF TREATED SOIL

(7,15,30,60,90,160 days)

o Boring-Sampling
o CPT

October 1996

DETERMINATION OF

[ N EMBANKMENT HEIGHT
Field CBR Test

' December 1996

CONSTRUCTION OF EMBANKMENT
AND INSTRUMENT INSTALLATION

o Inclinometer
o Settlement Plate

o Magnetic Extensometer

o Piezometer

December 1996 ~ August 1997

MONITORING EMBANKMENT

o Horizontal Movement

o Vertical Movement

o Pore Water Pressure

31 Test Outline and Test Schedule



3.1 Testing Program of BH-1 and BH-2 (Initial)

DEPTH
(m)

.00-1.50

7 50-3.
4.00-4.50
5.5045.00
7.00-7.50
8.50-9.00
10.00-10.50
11.50-1200
13.00-13.50
14.50-15.
16.00-16.50
17.50-10.
19.00-19.
20.50-21.
2200-2ZM
23.50-24.
25.00-25.50
26.50-27.
28.00-28.50
29.50-30.

Remark

Water Content

TSL
0
0
0
0
0
0
0
0
0
0
0

0 lest

Dummy
0

O O O O O O o o o o

Atterberg Limits Test

TSL

O O O O O O O o o o o

Dummy

O O O O O ©o o o o o

Laboratory Test
Graine Size Analysis
TSL Dummy
0 0
0 0
0
0
0
0

TSL

O O O o

o O

Test

Dummy

Consolidation Test

TSl

O O ©O O o o o o

Dummy

TSL

O O O O O O o o o

Field Test

Dummy

©O O O O o o o o o

O O O O O O © 0O OO 0O OO0 oo o o o o



3.2 Testing Program of Samples from TS1

Testing Program at Distance 1/3 of Soil Between Chemico Piles

Laboratory Test Field Test
Depth,m. Water Content Atterberg Limits Test . .Test Consolidation Test CPT

7d 15d 30d GOd 90d 1G0d 7d 15d 30d GOd 90d 1G0d 7d 16d 30d GOd 90d 160d 7d 16d 30d 60d 90d 160d 7d 15d 30d 60d 90d 160d

2.00-2.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5.00-5.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7.00-7.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9.00-9.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Remark: 0 Test

Testing Program at Distance 1/2 of Soil Between Chemico Piles

Laboratory Test Field Test
Depth,m. Water Content Atterberg Limits Test U.U.Test Consolidation Test CPT

7d 15d 30d God 90d 1G0d 7d 15d 30d GOd 90d 1G0d 7d  15d 30d GOd 90d 1God 7d  15d 30d GOd 90d 160d 7d 15d 30d 60d 90d 160d

Z00-2.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5.00-5.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7.00-7.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9.00-9.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Remark : 0 Test



3.3 Testing Program of Samples from TS2

Testing Program at Distanoe 1/3 of Soil Between Chemioo Piles

Depth,m.

2.00-2.50
5.00-5,50
7.00-7.50
9.00-9.50

Remark

Water Content

7d 15d 30d 60d 90d 160d
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

o Test

7d

Laboratory Test

Atterberg Limits Test

15d 30d 60d 90d 160d 7d

0 0 0 0 0

0 0 0 0 0

Testing Program at Distanoe 1/2 of Soil Between Chemioo Piles

Depth,m.

2.00-2.50
5.00-5.50
7.00-7.50
9.00-9.50

Remark :

Water Content

7d 15d 30d 60d 90d 160d
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

o Test

7d

0

0

15d  30d 60d 90d 160d 7d

0

0

Laboratory Test

Atterberg Limits Test
15d 30d 60d 90d 160d
0 0 0 0 0

0 0 0 0 0

d

15d 30d 60d 90d 160d 7d

0

0

. .Test

0 0
0 0
0 0
0 0
U.U.Test

0

0

0

0

0

0

0

0

0

0

0

0

Consolidation Test

15d 30d 60d 90d 160d 7d

0

0

Consolidation Test
15d 30d 60d 90d 160d
0

0

0

7d

Field Test
CPT

15d 30d 60d 90d 160d

Field Test

CPT
15d 30d 60d 90d 160d
0 0 0 0 0

0 0 0 0 0
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-Dummy Area

-Test Section 1 (TS-1)
Dia. 0.40 . 14 . 1.20

Rotary Machine

-Test Section 2 (TS-2)
Dia. 0.40 . 14 . 1.50
Vibrotary Machine ( vibratory machine

«

Test Section 1)

3.2.2
2
)
Wash boring 2
TS-1 Dummy Area 3.3
Undisturbed  Sampling 3 50
Disturbed Sampling
Split Spoon Standard Penetration Test(SPT)
)

7,15,30,60,90 160 2 Rotary Drilling



Sde Drain

Dummy Area Test Section 1
BH-2
BH1 CPT1
Acess Road
Side Drain

3.3

Test Section 2

CPT

15.00 m

20.00 m

20.00 m

BH - Washout Boring and Undisturbed Sampling
CPT - Dutch Cone Penetration Test



3.4

uniform

3.3

3.3.

Cone

?!

(af)

Friction ratio

Friction ratio

gc

CPT

Dutch Cone Penetration Test(CPT)

CPT

Cone

Cone(qc)

Friction ratio

, factor

factor 34

=qd27

uncorrected

3.3.2)

3.3.2

gc = 20.11xSu(FV) RV

(FV) corrected  (FV)(rit

CPT 3.5

Field Vane Test (FV)

46



o O o o
'

CPTI BHT

CPT2 BH2

g ime BSY

BH1

BH2 CPT : CPT2

Time

QLlao |

BHI BH2 CPTI CPT2
Q." 10 Tlrr« 60 a)/

BH1 BH2

CPTI

CPT2

BH 1

rBHZ CPTI CPT2

{

«Curing Time

M
MM «lay

12(5) 1.20  14.40

TS- |

BH 1 or CPTI

Dotoil of BH ond CPT

3.4

D~

A (9 ® G ® ® O (@ (p
BH 1
Curlna Im. 3C -Say
CPT1 CPT2 BH2
BH 1 BH 2 CPT2 CPT1
Curina Tim 15 da
- ,Vu ri na Tim;go B/
% CPT2 CPTI BH 2 BH 1
0 - A
Ibo day
BH 1 BH 2
dgy Curir 0 Tim 60 Sc
CPT1 CPT2 BH 2 BH 1 CPT 1 CPT2
11(g) 1.50 16.50
TS- 2
Note
1 ) BH — Boring ond Sampling
2. ) CPT — Dutch Cone Penetrotion Test
3) — Spacing of Chemico Pile Installation

<p

15.00

10(3 1.50



Dutch Cone Penetration Test
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=V
Failure surface
Bjerrum(l 972) | (correction factor)
31 J A
3.6
u - MAUFV e e
= Failure surface
Fv
M- correction factor
3.3.3 Standard Penetration Test (SPT)
SPT
(Dr) cohesionless soil 1granular soil
Split Spoon Sampler
Hammer(l 40 1b,63.5 Kkg) 30”7 Sampler
6” N-Value
effective overburden
pressure N
Peck .Fanson and Thornburn(1 974) N
Cohesionless soil error Overburden pressure 3.2
N’ Cn.N. s
N’ N
Cn 0.7 7log(20/( "0

c\0 = effective overburden pressure



3.4

( ,2532)
Equation
(TC) =1.02  (FV)
(TE) =0.82+ (FV)
(TC) = 0.05 qc
(TE) =0.04 oc
gc =20.11  (FV)

Coefficient of correration(r2)

(1) 0.99
.(2) 0.96
.(3) 0.99
(4 0.98

(1)

v i | S, (FIELD) ® i x S_ (vaNE:
H l sy | REIFIPIeiE
ot i foysigsesy PNt iam [S773) i o]
L2 = ol
| l . O AT | wuitzoy G3il) ]
1 C z O "1_tezz b foutcs
T B v l i v | Frote B Feder i)
o z ! |_LoRcevite et ¢ (125
AA—— AL Al .._J*
g 10 X\ O_l = Leweted end Vw2 Cizr
= © ; v R I | . |
o | it
’ .
H :
o - -
c .
a
o .
v H .
1

ABD v & QCRRECTION FACTCR vs. PLASTICTY INDE* OESIVED FROM

PLESTICITY 1iCx R 1., =

BEVBAYKEf; T FAILURES

Correction Factor

PI(

2526)

50



Density 1Angle of friction

3.6

3.5

N-Value

0-2
2-5
5-10
10-20
20-30

>30

3.6

N-value

0-5

5-10

10-30

30-50

3.4

34.1

)

N’ Consistency Clayey soil Relative
Cohesionless soil .Granular soil ! 35
N’ Consistency qu(DAS,1 990)
Consistency Unconfine Compressive
Strength,qu(kN/m2)
Very Soft 0-25
Soft 25-50
Medium to stiff 50-100
Stiff 100-200
Very stiff 200-400
Hard >400
N’ Dr ()(DAS,1990)
Approximate relative Approximate friction
density,Dr(%) angle,<{)(deg)
0-5 26-30
5-30 28-35
30-60 35-42
60-95 38-46
Atterberg Limits ASTM 4318:

Liquid Limit(LL),Plastic Limt(PL) and Plasticity Index (PI)
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)

ASTM D422-63 Particle size analysis of soils

)
ASTM 854  Specific Gravity of soils

34.2 Strength Characteristics

Strength Characteristics
Direct Shear Test.Unconfined Compression Test Triaxial Test
Triaxial Compression Test Unconsolidated

Undrained Test (uu Test)

(2526) UU Test

1) CC(Cell Pressure)

<I: Saturated

2

2) ac (Aa\/)

cu
= (a1Cm3)/2 C7L= CC+ Aav ac=c3

3.4.3 Compressibility

Compressibilty

Consolidation Oedometer Air loaded consolidation types



Terzaghi
2
) ' ' ! (Time after loading)
t, Taylor
100% (Load Increment Ratio)
(a'vm 8v-log a'’v
Casagrande ' \ 8v-log CTV
( ,vm (Jamiokowski et al, 985)
) 24
1 e-logP

Ce CR ,RR Cv

compressibillity

(Cement column,Lime mixing column, Sand column)

PVD (
2541) PVD

(Factor of Safety)
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PVD
, initial  height ()
settlement ,pu Consolidation  settlement,pc)

Barron 2

Slope Stability , Bearing Capacity
(2541)

2.0

(2541)
Curve Fitting .Asaoka’s method (
Broms Poulos and Davis

Poulos and Davis

(Factor of Safety)

(Time dependent

pC

undrained

Hyperbolic

54
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