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Abstract [ This study investigated the effects of stress and time history of overconsolidated clayey soils on
pore pressure parameter, A. Laboratory tests were carried out under the conditions of both varying stress and time
history. The stress history is classified into (i) rotation angle of stress path, (ii) overconsolidation ratio, and (iii)
magnitude of length of recent stress path. The time history is divided into (i) loading rate of recent stress path and
(ii) rest time. Pore pressure parameters are different both in the magnitude and trend with the rotation angle,
depending on the magnitude of overconsolidation ratio but not in a trend. In addition, the pore pressure
parameters have no effects on the magnitude of length of recent stress path except the level of initially small
strain, while loading rates of recent stress path have effects on it. Finally, the pore pressure parameters of
overconsolidated clays increase with the existence of the rest time, until either the deviator stress exceeds 70 kPa

or the strain up to 0.1%.
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2 A77t FEEo] AUA] YT} old B AFelME 71E
o Ak 7H=4UA= 5 Skempton(1954)°) 43 A}
ZZe) st ARFEEE A, Ad 2 A
Ejloll A} 2] -3 )3 (stress history)?} A]710]2(time history)©}
HXe FEE AP oE st s A7, &
HolH& A2l 32 Z (current stress path)} 7173 3
2o AESEE A 33 Z (recent stress path)7} ©]
B2 211 S84 = 3] A Z(rotation angle of stress path, §),
b2 u] (overconsolidation ratio, OCR) 121 HZ &
BARY o7 A== HZEO](length of recent stress
path)2 78I, AlZtelgE AT AR AN Bt
o Zﬂfﬂé?—E(loading rate of recent stress path) adx
d SYAR Ao APHAD LA FEdMY A
713k (rest time) &2 #2|5te] Aol Y3

2. 212l A

FIE IEFUATE Ak ARl OIS sfolkit. &
AFlME ISFRAF@E BH3] AsiA ol
A ()& o83

_ Au-Ag;
" Aoy-Ac;

ey

A7, Au= 57940 W, Aoy = Ha F8EH W
3}, Aci= ) 789 WIS oujain, 99| Aoz
ARHE 55T B 71E 78 A
A ofefo} ok

Skempton(1954)2 {FE--AAI AR 283 HBE
w2} Askshe gho = whof Fo] T vhgdolEtd 139
g 2 =Y, A% 1390 9] A o5 Aggge] 7t
St Al F83 FF2 vE Rolg Ak =3,
Skempton and Bjerrum(1957) 7HE<U4AlFAE 59
2 Sl thalo] QD §E 7P B4 ohiek, 2
| 389 =271 ej&Fo)y, T2 AF3}HH o]Ho| u}
2 ¥slshe gho R, 71E F]lA AAEE 1A
FAE HEZe] o222 HPsiao] Hagh A9 I
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Aol o d=E 38 2 HIE Jul7)} AA didAute)
Zeist QA st IR ) S AR
of gt s}t

Lambe(1962)y2 I=7UATF AR 828 A29] 9
ANa25e 2= 188 ARole FHs)y) wied &

A FESE A2 B 15T 93/ &
AL, ALEAEI}T E HEY o 2YUE Hell= AT
Hg s o FHo] PR HEFo] AUv] W A
8-S 2831 R 7Este] VERAL A9 3T &
o] Aty stP) 3, = EFMATA)E YA
A EAdo] o, 4 Algol Fe mXE ARE HE
£ V), 7] -§=E], SEoly, s f3os B
Fr8ted olEo] Agkel vIA= IS AAT vt vk

Holtz and Kovacs(1981)2 4219 T < 2314
sk 7o) F7)e B4 #8930 o
EFoln, IEFWAT W)Y 2 SHBR gEFHe
2 JAgleity ). £3, A9 e HEE, F F
SE(ope Z7), Fghdnl, oA, AR u T 23t
Al 43 vrechy shETh

Terzaghi, Peck and Mesri(1996)= 7F=4A14(4)2)]
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Table 1. Characteristics of Sample used in this study

A - AEY

T Percent passing Dry unit weight Specific Liquid Plastic
Classification 1" 200 sieve(%) (Wm’) gravity imit(%) index
CH 943 1.1 2.71 61 36
3} Table 13} 2t} 3348

324 #7719 MY

slte] Foll tiste ghte] ke 7HAE A8 gt
He 487 Aguby 5o E3kx] 2Rt 24 1
2HE] 9] 79 A7 Al 9J&Ho)gt & 5 9}
o 2 A7 24 3, olF 2 $YBAE 52 Ao
& 4= Qlojor BlEE YW E &5 APV A5
B3 S, o]y 2 $HAE 52 A3 Fo] &
Hy ASE 2ARPICE oElge] Jerng 34
of AP (R HAR AESHAY/NE AHEEHT

2 Aol AME5E A7) Bishop and Wesley Typeo]
SHAR 4AEAH7Z I3 GDSAIA A &S 487
o|t}. B A 7|= EY(lower chamber pressure), A} (cell
pressure), B % (back pressure)S 71 = e PHZHAX
(pressure controller)’} AA=0] 3low AFE=Z Z}z}o) ¢}
& 3 AYGHSIE Ao = Atk =S T oy, vl
AL, P B, oF v, vk el SE A A
g 55 798 F dve AL /AT YUt

Table 2. Test conditions(Stress history)

B AFollA FaE AL AP Aol M9 vl &
HAZ ST, Bl EIEE Fo)7) A
Z7}0l vllb(back pressure)=100kPa, At(cell pressure)=
110 kPa2- Z-83}} oF 1417t BEE E54A|7] &, thA]
A9F=220 kPa, H]S}=200 kPaS- &-838}31 72443 vY
3ol A9 FUZ 3 B wW7kA] WHEiant. @A ®
3 ¥ Bzt g91317] 93k AL 30 kPahR| 27}
Al o, B=098°] H= A7 A A3 5 (loading rate)
10 kPa/hr2 3T +E-3-8 0] 400 kPa©] & wWj7}#] 5
FUAAL. olF BHFFSAE FEE JYIFFLL
AARA717] A oF 3ATE AEE AR TEPolA 1
A8tk =31, A g 7S] A Asks:
=9 TUE £=21 10 kPa/he2 2 20] PEe B
T F8-8¥0] 2 W7hx] ASHunloading)E 4-3¥35}Fct. A
o} 22 FAE AP AR S 2712 (initial
conditions) S & |3 TE o) F B AelA Fsln
A ke FERAAL 24 e g SYRR ALY
< F99515}. oFef ] Table 29} Table 390= 27|22

Influence Factors Description Fixed Value Controlled Value Remarks
¢ L=100 45
Rotation Angle 9= 180 T=0 +90 Solid line: Curret:nt stress
6.D ‘ 9=4 V=10 path Dotted line:
 Deg) ; - -90 Recent stress path
9=+90 6=-90 R=2
; 180
»
! 1.3
‘ L=100 16 Solid line: Current stress
OCR IYYY 9=90 * . . .
R ND T r T T T=0 path Solid circle:
(R, N.D) B 2 Recent stress history(OCR)
L=Const.. . R, V=10
------- ¥ ; 2.7
b
150
q 6=90 120 -
: t
Length of Recent Stress T=0 Solid line Currer.l s'tress
100 path Dotted line:
Path (L, kPa) V=10 Recent str th
L R=2 70 ecent stress pal
! s

50

Note: i) p' and q'>Cambridge stress field, ii) Legend—Length(Controlled value).
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Table 3. Test conditions(Time history)

Influence Factors Description Fixed Value Controlled Value Remarks
q L=100 >
Loading Rate of 0=00 10 Solid line: Current stress path
Recent Stress Path V=Const. T——O Dotted line:
(V, kPa/hr) v R:2 15 Recent stress path
= 5 25
7 L=100 0 Solid Tine:
. 6=90 Current stress path
Rest time (T) V=10 % Dotted circle:
£ 10 R=2 58.5 Rest time
3 I3 .

Note: i) p' and q—Cambridge stress field, ii) Legend—Length(Controlled value).

ol%ol s 7t Ade) MFAG 7} FRAA
2 Holg AN

4N AT W EY

4.1 SHEZ 3T A&

SHZRE 3]77o] IPIHEL] TEtAT wA|
= IS vefetaa) Al 43 ZHE Fig. 15 Fig.
20] AASIATE. Fig. 18] A9 S3F iy gl ©-& F3}
9o H3lE UERd Aoz FHzio] 180° F, & &
gito] o] FojAle SHARME FHZe] Il
EheS @ & AT TEu, 23zt 180°9F FAKRE
F Fo AT @G 909 SHARANE 2 9T
S Z717F vha o Hoka T Fig. 29] A9 3t
S0l wE AYTEFR A5E vehlar vk Fig 1
Jhe 22 BAR AT 384 1809 —90° A 7Y
= Aol FASHA e

120

g

8

&

Deviator Stress (kPa)
3

—©—Rotation(180Deg. )
—o—-Rotation(90Deg. )
—A—Rotation(-90Deg.)
, | —B—Rotation(450eg. )
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Deviator Strain (%)

Fig. 1. Stress-Strain behavior(Rotation Angle).
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Fig. 2. Stress-E.P.P behavior(Rotation Angle).
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Fig. 5. Stress-Strain behavior(OCR).
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Fig. 8. Relation between OCR-P.P paramater.

A3 Ao, A Ak AHH|7t FIVErE
e ZHa3lgh. o] & Lambe(1962y) #2113 Ans} &
AR Axte} gdE

4.3 H2&0|o A

HE Dol g =Aste] A3 A (p=const.) HAF
A3}E Fig. 99} Fig. 109 A A3} t). Fig. 994
Zo)7} 150, 120 ZL2]2 100 kPaQl 7-%-9] 3-8 =8 A
5% Xéﬂéov} 70, 50 kPagl 7459} <8 W3 AEo
i &0l 2S¢ 5 YUk 1, FAPAE O u}
= _‘,}007]_1/\%} Aso] g 20 kPa BEO] FX13-E7)
F23] sty A AR F 9A sk
AN A& BErh
A2 2017} 212G ATl v = S Fig. 113
Fig. 1201 AA3ITE, 1)ol| M9} o] Z218-80] F7}

r\r .Y

Foll w2} Al AN A W= 7t
120
100

& 8

=3

[}

[%:1

o 60

=

17}

S

<= 40 }

.g ~&Length{150kPa)

& —o—Length( 120kPa)
20 —4&—Length( 100kPa)}

—BLength(70kPa)

0 . ____|—%—Length(50kPa)

0 0.1 0.2 03 04 05 0.6 0.7
Deviator Strain (%)

Fig. 9. Stress-Strain behavior(Length of Recent Stress Path).
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Fig. 10. Stress-E.P.P behavior(Length of Recent Stress Path)
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Fig. 13. Stress-Strain behavior(Loading Rate of Recent Stress

Path).
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Fig. 14. Stress-E.P.P behavior(ILoading Rate of Recent Stress
Path).
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Recent Stress Path).
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Fig. 17. Stress-Strain behavior(Rest time).
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Fig. 18. Stress-E.PP behavior(Rest time).
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