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2.1.2 (Cohesive Soil)

(Cohesive  Soil)
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«  Dispersion 1 1
(Van der Waal’s forces)
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‘ Non-salt flocculation
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Non-salt flocculation 2.3b
‘ Salt flocculation Non-salt flocculation
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2.3 (a) Dispersion, (b ) Non-salt flocculent

(¢) Salt flocculent ( Lambe, 1958)



Dispersion
Flocculent
Flocculent (Void)
2.2
Weathering Mechanical Disintegrationll Chemical Deterioration
: 24
LResidual Soil

(Non-Uniform and Non-Homogeneous Soil)

2.Transported Soil
(Gravity Force),
(Wind), (Glacial)
Residual Soil

Transported Soil
(Marine Deposit)
, (Sensitive)
(Alluvial Deposit)
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2) Weathered Bangkok Clay 14-20

clay (Sensitivity) 8 10

Consolidated - Slightly Over Consolidated)
1 2
Unconfined Compression Test

3) 4 2
stiff clay)
confined Compression Test
10
4) (First sand layer)
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Soil Type

Weathered Clay
Soft Clay

Stiff Clay

First Sand

Hard Clay
Second Sand
Hard Clay

Sand

Hard Clay

Depth
(m)
0-20
1-16.

Oct-25
14-38

24-43

30-58

51-67
67-85

719-96

Wn
%
35-70
65-90
24-34
17-25
30-35
20
22-26
16

19-20

LL
%

35-55

65-90

40-75

55-69

48-70

56-57

PL
%

30-40

20-28

18-25

23-25

22-26

PI
%

23-30

40-63

18-50

31-44

25-46

32-34

0.7-1.0

0.6-0.9

0.1-0.2

0.1-0.3

0.1

0.1

13

1(Tonygate, 1978)

tm

16-18 13-14 26-27
1517 1526 27
1920 65-0.9f 2.7-2.8
1821 07 2.1

1820 08-0.95 27

1826 075 27
204 65-0.72 2.74
2.69

2021 55061 27:2.0
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Wn *
Wn **
LL

PL

P

LI *

LI *%

el
Cc

Cc

* %
Pe

v 10 cm /sec 1.64+0.59 1.47+0.50

%

%

%

%

%

t/m2"

t/m2

AIT

12-85
85-70
79-95
30-34
45-63
0.84-0.91

0.91-0.76

2.06£032 2.99+0.51

1.11£0.2 1 1.42+40.49

0.17£0.04 0.20+0.07

22.6-8.2

8.2-10.0

14

S (Tsai, 1982)
\
\
100-125  56-85 85-92 |
125-65  65-48 82-62
80-122  56-72 75-110
25-52 28-33 26-40
59-80 34-39 46-70
1.05-1.10 0.77-0.78 0.85-0.89
1,10-0.92 0.78-0.68 0.88-0.61

1.88+0.38 2.19+0.38

0.78+40.20 0.87+0.13

0.14+40.07 0.17+0.06

4.5-3.5 18.1-10.1
3.5-11.8 10.1-15. 2.34 11.0
1.86+0.44 2.04+1.05



2.3

(1960)

1960

~

Subrounded

Lambel
3

(Cohesion)

(Friction)

5

Angular

2.8

Skemptond  Bishop (1954)

8

Subangular

@

Rounded

15

Hvorslev

(Fine grained

2.8

Flaky
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3) Dilatancy
(Negative pore pressure)
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shear plane

0= (Internal friction angle)

2.10

210

2.10

Failure C
1 1

Failure envelope  Limiting stress.
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1. consolidated-undrained test

(Total stress)
(Effective stress)

2.11 Conceptual ofuu test
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, () = 0 (Total stress
concept) 2.11 uu Unconfmed
Compression test

2.Consolidated-undrained and drained test

(Effective stress)

(Drained) ( draineg”

242

1.Stress control

2.Strain control
(Proving ring)

243

1 Direct Shear Test Direct Sh
Test Coulomb 1776



(Box Sample)
2.12
Proving Ring
S T _\, @_7/’
Applied Force :::E:E:é%;g;u‘i’__*féé:;;:;
‘:> R R n ~ /I
|/
Dial Gauge
2.12 Shearbox  Direct shear test
2
6 X 6 30
x 30
63.5
(Proving Ring)
(Dial - Gauge)
Direct shear test
( )

Strain Control

Gilboy(1936)! '

(Cohesionless o )
Triaxial test

, Terzaghi(1936).



BWhami ! 1« Inu 2

i
1952 Taylor!
( drained Strength”
Undrained Triaxial Test Total
Effective Strength Parameter O’Neill (1962),

Drained direct shear test ~ Triaxial test.

Kenney(1967) Direct shear test
Ring shear test  Sensitive clays Failure criteria

Bjerrum(1966) Direct simple shear Strength
Constant volume direct shear  Undisturbed sample Triaxial test

Complimentary shear ~ Normal stresses
Principal stress
(Stress state)
Co-axially Jewell(1971)
load cell Shear hox

Wang-En Shiou(1974)
Stress-Strain -~ Shear StrengtlPU

Weathered clay

Soft clay ( )



Friction angle
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(Peak
shear strength) (Stiff clay)

Residual shear strength 2.13
Peak Residual strength

Peak shear

strength

Residual shear

strength

Shear stress (kN/m:)

Shear strain (%)

213

{ 2.Ring shear test y
Direct shear test Ring shear test

2



strength®
Slope

214

shear!

Failure

rotory motion

Ring shear test
2.15 2.16
Confined

(Solid M old)”

2.11

(Torque)tt

23

(Shear displacement)

214

(Soft Mold

(Normal load)

(Residual
(Failure)

Ring
(Mold)
Flexible Mold)

2.1



SHAPE OP
FAILURE
SURFACE

CIRCLE

CIRCLE

CIRCLE

CIRCLE

ANNULUS ,

CIRCLE

CYLINDER

2.15

{

e

O-lcms

LOACING  SYSTEM

|
el
e~

pili g

1
bem

¥

—IAam

SOLID OR DIVIDED CONFINING

hfies

250m 4
1

bbbl

3

L ' 1
RUIAIE b MEASURE I~

Mcm

b I' MEASURED

Torsion

hollow cylinder (Bishop, 1971)

TYPE

SOLID CYLINDER
LOADED I\_lr%RNMALLY,

SOLID CYLINDER
ALLY

SOLID TYLINDFR
10aDEO NORMALLY

L TwiSTED

SOLID DISC
LOADED NORMALLY
6 TWISTED

SOLID DISC
LOADED NORMALLY,
ANNULUS TWISTED

SOLID DISC
LOADED NORMALLY
b TWISTED

HOLLOW CYLINDER
LOADED RADIALLY
b TWISTED

Ring shear

REFERENCE

*5.C.E.(10,7)

STRECK (28
FRANZIU& ET)AL(]QQ
(it« HVORSLEV, 1939)

LANCER (1989

(s«t HVORSLEV, 1989

SEMBENELII L
RAMIREZ (] 9bfc)
LA CATTA 1970

TIEDEMANN (193]

(sat HVORSLEV, 1989

GHANI  (1obb)

CASAGRANDE 6
.. ENGINEER OFFICE,
BOSTON, MASS.

(itc HVORSLEV, 1989

solid cylinder, disc

24



2.16
1971)

SHAPE or
fAILURE
SURFAC e

ANNULUS

LCAOQINC  SYSTEF

]

ROTATE TOCETHER

T

IT

DIVIDED OUTER
! CONFININC

\;’ ikt RINCS

~MEASURED

Torsion

SAMI (
1THE

UNCONFINI'O- ANNULAR

Disc LOADED

WD

ANNULAR 0!SC
LOAOEO NORMALLY
L TwISTED

ANNULAR DISC
LOADED NORMALLY
L TwisTED

ANNULAR DISC
LOADED NORMALLY
L TwISTED

ANNULAR DISC

LOWRMALLY
L

ANNULAR DISC

b WeE™

ANNut AR Disc

b g™

ANNULAR DISC

b e "

Ring shear :

REFERENCE

COOLING ¢
SMITH (1985 1936)

CRUNER C

HAEFEU (19834
HAEFELI (1936)
(let HVORSLEV, 198D

TIEDEMANN (1987
(it* HVORSLEV, 1989

HVORSLEV(1937J 198D
HVORSLEV 6
KAUFMAN (1989
HERRMANNt WOL FSKILL

(

\IA CATTA (1910

NOVOSAD (1934

CARR 6

WALKER (1939

SCARLETT 6

700D (198

Annular disc (Bishop,

25
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(Bishop, 1971)
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2.5 Disturbance

Area ratio, Ar Area ratio

Arearatio, Ar = B (2.2)

De
Di

Area ratio 10
disturbed sampled  Area ratio
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2.6
(Effective stress)
,Jergenson  Casagrande (1934) Terzaghi(1925,1936)
1
(Total stress)
(Pore water pressure)
G' = @ - U o (2.3)
'z (effective stress)
= (total stress)
z (pore water pressure)
2.7

(Coefficient of earth pressure at rest, Ko)

Casagrande and Carrillo(1944)



SUH = (i=0 )
W = (1I=90 )
0 00 (v) 2.19
2.4
(Coefficient of anisotropy, K) JyVe-0'l 13v hjy 11l
crlv - J, 4- <* T
K 0.75 20
K 1220 22
su(Vﬂk
24

2.19



L PL w% &
O 215 160 21.0
° ° Q@ 44 215 320
1soo+r

Suli), Ib/ft?

1200

2.20

100
80
60 —
R
2
3
w
40 —A
1 Range of values of S(;j) obtained
from samples collected at depths
20— of 30 ft to 65 ft (9.15 m to 19.82 m)
0 1 l b,
.0 20 40 60 80
; Su(H) %

Su(v)’
221 Welland clay, Ontario
(K.Y. Lo,1965)
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1949, Hansen and Gibson
Consolidation pressure

Pamcharoen(1972)" !
Consolidated isotropically triaxial testim

3 85 Direct
shear  test
,  angariyavanich(1973)
Qureshi(1973)
trim
Wang, En-
0 (1974) Direct shear test
Weather zone(0-2 )
G-13 )
1975 Richardson et.al. field vane shear
marine deposit '
2.6



30 - 30
® € 20
2 <
X -
S 210
ma 195
O‘
0 10 20 0 10 20
Su(H), kN/m? SuiH), kN/m?
30+ 30 —
§ 20 § 20 |-
< ES 00 < i = 60°
- 45° v o
2 10 p 2 10} e
> 30 3 30
0 0
o 10 20 0o 10 20
Su(H), kKN/m’ u Su(H), kN/m?
2.22 Vane shear

() 1.() 2. [cR 3. (d) 4 . (Richardson, 1975)

2.8 Residual strength

213 Skempton(1964)
Residual strength Das(1985)!

Residual shear strength Ultimate shear strength
Residual strength

Residual strength

2.9
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