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Abstract

The purpose of this study is to estimate undrained shear strength and
preconsolidation pressure of marine clays using N-values obtained from
standard penetration test(SPT). The study was executed on the marine clay
located in the west coast of Korean Peninsula: Kyounggi area(Kyounggi
bay), Chungcheong area(Pyeongtack & Asan), Jeonbuk area(Kunsan and
Janghang). The collected sample of marine clays were classified into CH, CL,
and ML based on the unified soil classification system. The N values and
SPTs and the physical and mechanical properties obtained from the
laboratory tests were used to draw the following conclusions. The results of
this study can be usefully used as soil design parameters for a planned
construction project. In addition, it can be the soil properties of some areas
where it is difficult to perform the tests in west coast area can be estimated

using the results of this study.



. Natural water contents of the marin clays sampled from the west coast
of Korean Peninsular are 35.01%, 46.19%, and 28.45% of Kyonggi,
Chungcheong, and Jeonbuk areas, respectively.

. Based on the analyzing results related to consolidation state of this area
using liquidity index, upper part of marin clay layers in the range of
GL (-) 0.0m and GL (-) 8.0m shows overconsolidated state, and below
that range, marine clays are in the normally consolidated state with

depth.

. Relationships between N-values and compressive strength (¢,) of CH,
CL, and ML soils are obtained as g, = N/4.7, q, = N/6.3, and ¢, = N/6.3,
respectively. For the whole west coast area, the compressive strength

and N value shows ¢, = N/7.8.

Relationships between wundrained shear strength (C,=¢,/2) and
preconsolidation pressure (P.) of CH, CL, and ML are obtained as

C./P.=0.0027,+0.19, C,/P,=0.0037,+02, C, /P, =0.0011,+0.24,

respectively.

When comparison preconsolidation pressure (£, ;) estimated from
N-values and preconsolidation pressure (7, ) obtained from standard
consolidation test, there are difference about 18%, 2%, 16% of CH, CL,

and ML soils, respectively.
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Table 2.2 Factors and degree of accuracy which give effect to N - value
(Schmertmann, 1978)
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PENETRATION RESISTANCE VS ~SOWEKRS :

UNCONFINED STRENGTH OF CLAY ~XCLAYS |OF LOW PLASTICITY
<~ AND CJAYEY SILTS.

l,,.“':7CLAYS OF MEDIUM PLASTICITY
|\ =CLAYS OF| HIGH PLASTICITY

_/TERZAGHI AND B

STANDARD PENETRATION RESISTANCE, N

1.5 2.0 2.5 3.0 3.5 4.0
UNCONFINED COMPRESSIVE STRENGHT q, TSF

Fig. 2.2 Correlations of Standard Penetration Resistance

Table 2.3 Correlation of N-value and Compressive strength q,(Park Eun Gyu, 2002)

T ¥ n =
Terzaghi & Peck 713 ,ék'
unnam 7 77
©. 27 7=4+5"
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Fletcher 0= ﬁ Chicago HE
A AE g”Zﬁ
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Fig. 222 A= d=Ud54d=e dAS =AIF AolW, Table 232

I7b ks 3 glvh. Terzaghi & Peck(1948)0] Akt A= A=, , o
BAE Al AANLE AwAA Mg Ao FEsoH grh gy

EHZ FEHY ARE Ao dEAFAEAE ghol FASA F4 o
Atk ¥ Casagradest Bowls 94 HEe] dAAxel me , o #AS
Table 2.4 2 259} zro] Wz dvh.(v&<, 1991 : Casagrade, Bowles)

Table 2.4 Correlation of N-value and compressive strength q,
(Bae Yong-Soo, 1991 : Casagrade)

Nk Consistency 7 ”( t /)
< 2 Very Soft < 05
2~4 Soft 05~1.0
4~8 Medium 2.0~4.0
8~15 Stiff > 4.0

Table 2.5 Correlation of N-value and compressive strength q,
(Bae Yong-Soo, 1991 : Bowles, )

Strength gu (Bowles)

Consistency | Very Soft| Soft | Medium | Staff {Very Stifff Hard

gu . Ksf ¢ 0.5 1.0 2.0 4.0 8.0
| 1
{ Kpa ) {25) {50) {100) {200) {400)

N, Standard

Penetration
resistance 2 4 8 16 32
rsat , pcf 100—;00 ;110—13& 120-140

{ KN/m3 ) {16-19) l (17-20) {(19-22)
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Medium #ele] 93EE el N < 40lgel gyRaAE g,= -
o) WelE el glom, o= Terzaghi & Pecko] A% gﬁ{ 33 @

Skempton(1957)< A 4™ HES] A Hd A deX 24" viwjedd

=t 22 A 5 (Plasticity index, 7)¢] @A & A1tk o Fig. 2.33 2o}

(-3 T T

+ Ge:port gkempx:m {IMAG.:;
oG h Skempzon (1948b
o8 Q- Fi e - .
O Koping Kjellman (Priv. commn)
[] Watervtew N.Z.  Newland & Allely (1952)
o7 ¢ H Hansen (1950)
L J Sﬁcllhaven Skempzon & Henkel (1953)
N Titbury - .
T e 0 .
a rammen B‘errum (1954} =
3 @ Manglerud ,/
2 ] —
2 | 17|
ERS J ,o’/on /
> 5.8 ® T Jp=011+00037(PL)
03 e | ¢ = shearstrengthap a depth ]
L where effective overburden
A L pressure Is equal 2o p ]

02
’,69'&

0 _—

4 10 0 3 9 50 € n 8 9 "I 122 13
PLASTICITY INDEX

Fig. 2.3 S,(ygp)/0’y versus I, for NC clays(Skempton,1957)
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Liquidity Index, LI
Fig 24 S,/d',, for NC clay versus liquidity Index(Bjerrum & Simons, 1960))
Jamiolkowski et al.(1985)2 9%zt ¥t HE dis] th&2 #HAE AAls
AT
/07, = (0.23£0.004) (2.1)
o714, o7, ¢ AYPEEH

Ladd(1975)+= dlul¢ dadE A S Feste] P4 15 Ayt
ZAgrel W Eo® WMEYPE 7| W (strain compatibility technique)S A A] &} ¢4t}

Mesri(1989)= wa3 22 @A S A A skS

S/07, =022 (22)

= xxiii —



047]/\1, O,ﬁ RS [ ) =i R

Hansbo(1994)= A A S o] &35to] ofgfo} 22 A& Altsith.

Fel Fo vAwEe) oz ARG K, G0l 9% FE FHES b

sing[Ky + A, (1— K]

(80", )% = ~11 oA~ Deing (24)
Ko : AAA A Axe F52n)
047]}\1’ . o 2~ 2=
A, : Skempton®| b= A
S o3 A FUES eI 2
N sing
S/ 07 NS 1+(24;—1)sing (25)

Kulkawy & Mayne(1990)> S ¢HE Alsd 93 HFE=T71&3 Ky £ 9
"ot (Anisotrpic consolidation, AC)ol &3 Z=F7l&S v uste] o33 2

o BAE e,

(Su/o’m)KoorAc = 0.15 + 0.49(511/0’00) (26)

FES7tES Fdenlel wek F7kst SHANSEP ®¥ol o3 W&
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DRILL LOG
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O A Alg
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LOCATION Y : 181,151.8 TR @???%ﬁs&ﬁ?"ﬂ 9% N=
GROUNDWATER _GL-1.30m ° el Az
BEEAR " u x CORE SAMPLE
20024 68 72 EEHY A
DATE A DRILLER @ DISTGED L
R E|EWF R B E K ERERAMB o S
Ri & |g| = |LE SRR N & won] e [y
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| a2 .§2__ Eel
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] H4Ed e I
6 / oy oW B 2 6.0
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1 % oL |erspu ~p19¥{Saft). 3
7 SHT] s 2 (Moist)~2 2 (Wet). L
4 / 2/30 1 55 7.5 meN
8+ L
-5.59] 8.5 3.5 |
9 T 2/30 ! 9.0
deg . 617" G
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10 Mo | SEH  oe 20 Mediun StiFr L
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= 6130 | 4 2 57 10. ®)
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] HEA 28 i
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ChEol ASE.
Fig. 3.2(a) Drill Log in Kyonggi area
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Fig. 3.2(b) Drill Log in Kyonggi area
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Table 4.1 Incremental strength Equations comparison in CH samples

20 0.184 0.248 0.448 0.230 0.04-0.26
30 0.221 0.272 0.522 0.250 0.03-0.30
40 0.258 0.296 0.596 0.270 0.01-0.37
50 0.295 0.320 0.670 0.290 0.01-0.41

Table 4.2 Incremental strength Equations comparison in CL samples

0.08-0.27
20 0.184 0.260 0.06-0.26
30 0.221 0.290 0.05-0.30
40 0.258 0.320 0.01-0.45

e B L
NN,

Table 4.3 Incremental \?ﬁ"c)wﬂnwf:’v in ML samples

/ & E! .
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20 0.184 0.248 0.448 0.24
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