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ngaefi d = 20 wu. Luﬂl‘ﬁﬂuﬂ']?‘ﬂ (2.1) AatuliiA Su = 1.7 kPa mmmummmmuw

@auNAnAWaITee Wroth & Wood (1978)

Houlsby (1982) éinmsAuadmmguljiiadesiunimegey Fall Cone iaw
ANNANNUSTRINIAITLUINIRBUTRIAY (Undrained Shear Strength) ARNAWAL189AU
(Liquid Limit) Ine/l¥naui) Lower Bound Plasticity a1nn1snagaunudA1zeeinaeiiue

\RauresA ANnAmacatludae 0.7-2.65 kPa (aumwtiil Wroth & Wood (1978) uuziinli

lHAnnassuusReuTesAuRRN AMan 6, = Pa) ANNNINAAY Houlsby lea¥na

(2.2)

INN1INARBLTAY Houlsby gL IsrinunaneNiansEusian

NMAIFLUSRBULDINATS 11 anaee yuviangay +0.1°

S —— S———— H’
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1a9aneialau Bluntnem) FIQNNNTUI AP wqw’mﬂhtﬁuﬁuﬂizmm 9.5%,
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U3UTEVRINTIE (Roughness ) Fannsmagefiuuuynfuazenildingiy Fasarneaniy

ay/Cy 'nq\,?Q’ Wr]’ asﬁ ﬂ j?mquiqﬁ%&lﬂq?a&mwmm

Aluuuada I% Fantuetiann Felduandly Aeed 2.1 aant Houlsby(1982) L&

WAANANNITANENAUENIY Dynamic FaaunT 2.3

pF = Fc,h’
v = 29(z-2°/3h°) (2.3)
v = velocity of cone

b4 = penetration
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Liquidity Index

al " q . \ a o
El"ﬂ 24  AULARAUDIATY LB ATAT ‘\“.‘ IHEVRIURIAULNUE Tﬂﬂ

Skempton Northlg¥ (

o = 31
1,100
d 1.311
—
0.4 1343 € 1.42%, 5
: 156 b i ¢ 1,61
?)E 1.697 1.795 1.898

1.0 1.852 1.962 2.065
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Zreik (1995) 1#iemnufne Dynamic 189 Houlsby(1982) wnusegnalilae
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auflunsiseiiesldmaaanisnnaesiansely 5 3 Fenuduiusssminetndefus
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agflugaaszuing 1.1-10 anuanmmadeunsaanuuL i R ungufres Honsbo
(1957) uazidulmuaunsdi 21 uarlinanimaseulfiuetingg  aamgqufing
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Reference o =30° o = 45° o =60° o =75° o =90 Basis for K Values
0.205 Theoretical ~ values  for
Houlsby(l1982) 2.89 1.25 0.645 0.36 i oo
Karlsson(1961)  0.79 : 0.05 0.29 : 0.04 Six remold soils of widely
varying Atterberg limits (w, =
30 to 320); lab vane c, at
dBiat = 2%s with HD =
2 and D = 15,30, or 45 mm;
c,=0.210 10kPa
Wood(1985)  0.85 + 0.05  0.49 : 0.08 Tieee:  femolded. a0k
(Drammen clay
éi I, = 14; Kaolin, I, = 26, Gault
ﬁ clay, I, = 41); special lab
vane; ¢, = 110 20 kPa
Selected By 0.83 -\ 0.12 See Text
Authors
Remark

0.29

7IANS
P/ NN
K

Value for O = 90° based on
extrapolation

3N\

Note: w = liquid limit; |, = Plasticity indgk;

A1979 2.3 Tayaudnaaanl

‘\\ A angular rotation

ed fallica e lnel Zreik (1995)

Cone Weight 5 m Bm/B
and Angle }
1g,90° 1.10
1g,60° 1.13
1g,60° 54.9 1.11
v gpsAngmingans
2g,90° j; g‘! 1.22
2g,60° ﬂi 1.02
ZQ.GOW']aﬂni UNATNAY oo
59, 90° 55.6 1.10
5g,60° 2.7 110.5 50.6 1.07
5g,60° 2.7 70.6 50.2 1.15
5g, 60° 2.7 51.7 54.1 1.19
10 g, 60° 2.0 60.3 51.2 1.15
10 g, 60° 1.8 80 50.7 1.1
10 g, 60° 1.8 70.6 56.6 1.08
Mean + 1 SD 534 :+ 2.9 1.125 + 0.05
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5 i tae a1 L cat-& 13&3 (1986) 123
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1 :"-!’ ' i =
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gﬂ‘n2.7 AMNFNNUSVRINTRIS TeUN8uUINUAN Liquidity Index

Tne Zreik (1995) _deibiii =/

TAO-WEI FEN Ctizaneey Fall Cone My

Water Content ievqanminzanfigalunismen Plastic Limit uaz Liquid Limit taevin

a = . ‘ . a u ad a v
nwwm'ﬂumumuﬂﬁﬁﬁifﬂ:ﬁ ﬁ?ﬁ uaaanuiluglves
AMNANWUTIENIN gt e ater' Content ‘gl 2.8 Geangl
M- S TR ek (1))
Plot lu Scal 4-dgtlog Pyl [ioaF \hutdums ¥ 2

Log w = log ¢ +m log d (2.6)
w = Water Content
c = Water Content fid = 1 mm.
m = Slope of the linear

d = depth of cone penetration
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Logarithm of penetration depth 3 3 ithm of penetration depth against water
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129

: czy,
120 Flisonenicra; = $8%

LR ineng

2 Bentonize

nent. o

b3l L “ z Panana clay
- L - ine| &
’{-q L Sinjun clay ——
L
i
3.3 ! 1 l 1 L ' L i 'D 1 ' 1 4 1 1
3 ™ 1. 7 € a = 1 R 10 7 5 3 2 1
Pznstration depth: mm Fenetration depth e .
Logarithm of penetration depth against water Log-log plot of penetration depth plotted against water

content Relationship for Panama ciay content Relationship for the five soil tested

o e @
31]712.8 mwﬂuwun“nm‘izﬂznﬂﬂﬁqunu Water Content 1asl Feng, T.W. (2000)
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UATAINTOMIANNANTUSYEY A1 ¢ IdRINA919R 2.4 Tasiann Feng, T.W. (2000) 18

nsulasAraInnsiivenAn Plastic Limit Ieunduauniss 2.7 netivuadnssesanuas

nsemAnldAsiL 3-20 mm.

PL

(2..7)

M99 2.4 AT ¢ UWAT m UBIAULUELIRINA strength ratio 50, 100 waz 2000 Tae
Feng, T.W. (2000)

Sl Llesggmdel 2o o % Ry Reference
Suyun clay 36 14 111 Present mveshigation
Taiper clay 43 17 114 Present mvestigation
Panamna olay 125 47 1412 Present inveshigation
Kaolin S0 108 Present investigation
Bentomte 423 14] Present investigation
Shellhaven clay 97 117 Shempton & Nonhey 11953}
Lowlon olay kK] 114 Shempton & Nonthey (1953)
Hoten clay ki) 106 Shempton & Novthey (19535)
Gospart dlay 80 1 Shempton & Nonthey 11953)
Swedish clay 83 1114 Karlsson 11461)
Swedish clay Y 113 Karlsson 11961)
Swedish cla 63 1114 Karlsson 11961)
Swedish clay 54 1112 Karlsson 11961)
Draimnen clay 33 1413 Wood (1985}
Kaolin 59 111 Wood (1Y85)
Gault clay 63 114 Woad 11485)
Bentomte 526 141 Wasu & Bezirer 11986}
Turkey sl 110 1:20 Wast & Beawser (1986)
Turkey sl 52 2 115 Wastt & Beziret 11986}
: 1130 3 1113 Harison 11988)
86 31 113 Harison 11988)
o ™ 30 1114 Hanson 11988}
Bandung clay 2 30 111 Harison (1988)
Bandung clay 65 32 108 Harison (1988}
Bandung clay 63 30 109 Harison (1988}
Bandung clay 59 31 108 Hanson (1988}

o —
NOHN1 Dynamic 189 l—ﬂlsb

T. Koumoto& 11 8NATRINTANNIT
IRTINan13NAa84 T. Koumoto Téiaua
VN9 Static 1BINGANTTYNAZANATES Fall Gope IaMAIANFITLETINNTIgR T84

e oo B GAHRTRARG 20 s

mwﬁuﬁuﬁ'@']ngﬂ'ﬂnmtﬂuaum?ﬁ 72.8‘ua:27.97 a  w
RGIN AN INYINY
suhs2 ’ 3 5,

f(B,a)=F =N, tanz(,B/Z) (2.9)

2.8)

= UIINTLHNUWIAIN Cone NIEHNUAL

Yu1R9INTE

s S O
1l

= TLEEANUDY Cone

=
I

Cone Bearing Capacity Factor
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a = ratio of adhesion to undrained shear shear strength, a /s,
FenudnusTnadY Static qz‘%uﬂgiﬁuﬁouﬂwm N,, Buss a Inepn N, e N,
filaidnilsfiarn Heave wsinna Koumoto Ménanasanssnumnmaiiia heave sinlsidn N, Tl
Lidulumupaasdetagualilden A, Fufludn  Bearing Capacity Factor fisou
KanTEVUTes Heave WinlUdauazinundn 4= N /N, Gdlduanspoudimiugssmdne
A.B.6, NN, 88NNIMNANINT 2.5 anntiu Koumoto lfieuagunnsnis Dynamic 1A

AnWAIENNIIN 2.4 Houlsby(1982) 1AsAANANIENLITEYAN Undrained Strength nneld

#N19NN Dynamic vl udy ' i¢ 299 Koumoto aanuUduannsi
2.10

v = (2.10)

Sy = Dynamic condition
Faiiaranaunasinedrdoaiulicalikdimore kel Wannsouan S, Wldidsvgns

WWBAN K ¥898NN15% 2.1 Hahsbd (1

(2.11)

(2.12)

1}
—— =~ 0.74 for the 30°cone

~ 1.60¢

 FUBANHRINYIN
Fern K ﬁﬂﬂa&%&@ﬁ@ajﬁgﬁﬂﬂam&ﬁ&mﬁum

gum'mnmﬂﬁwawnwwmmu‘l‘mﬂ Hansbo, Karlsson, Wood wiauiiieuiu uddn K aziien
wiaeuulaslunuen Smooth - Rough Fefemnsned 2.6 54 Koumoto nanadnAn K 4T

Arnmmagay  axiidnliuiueusainAmedungedaeudimnn  Sudlesnnan

H H v H
NansENuiieantan Heave iflglialivineauluutazasilunismageusinlsien K A5ald

'
IS

fANaAaNd1 10% uazAn K Aildannimmageudaansun 60° (Fldn K=0.31)azfidnd
wiueund1A K fldiannsan 30° ns1znaaeyu 60° inA Cone Roughness tiagindd

nsag 30°
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2.1.2 n"N9AdaU Laboratory Vane Shear Test
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a aa ) '
M98 2.8 'I'I"a!da Atterberg Limits YRIAUNLLINA sodium-saturated, AMAAN

Lﬁuga 1m# Torrance (1987)
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Casson (5) Bingham gl Locat (1988)
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