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A Study on the Estimation of In-situ Undrained Shear Strength Using
Effective Stress Paths of Reconstituted Sample by Unconfined
Compression Test
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Abstract

Unconfined compression test (UC) has been widely used to determine the undrained shear strength ( ¢,) of clay, because
it is convenient and economical. However, UC can not represent the behaviour of in-situ stress condition and the strength
obtained by the test is generally underestimated compared to that of triaxial compression, due to no confining
pressure. Therefore, a simple and practical method to correct the ¢, for sample disturbance and to be used in geotechnical
practice is needed. This study is aimed at proposing the method to estimate in-situ undrained shear strength from UC
with suction measurement. The proposed method is based on theoretical shear strength equation of perfect
sample (Noorany & Seed, 1965), and effective overburden stress and analysis results ( A;, ¢’) of effective stress behaviour
by UC are needed for the equation. The shear resistance angle ( ¢') can be simply estimated through the result that
Kline slope of the UC is 1.6 times higher than that of triaxial compression test. The result of this study shows that
the measured strength by this method is very similar to that of the undrained shear strength by triaxial compression
test ( CK,UC).
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Suction value= Plrg;:igr;al ﬁié?rcetc{ Fzsgg)e Equilibrium time
Vacuum dessicator Total Lab. Indirect 10° ~ 10° Months
Psychrometer Total Field Indirect 300 ~ 7000 Months
) Total Field Indirect 1000 ~ 30000 Weeks
Filter paper - -
Matrix Lab. Indirect 30 ~ 30000 1 week
Porous block Matrix Field Indirect 30 ~ 3000 Weeks
Thermal block Matrix Field Indirect 0 ~ 175 Days
Suction plate Matrix Lab. Direct 0 ~ 90 Hours
Tensiometer Matrix Field Direct 0 ~ 90 Hours
Pressure plate Matrix Lab. Direct 0 ~ 5000 Hours
Osmotic tensiometer Matrix Field Direct 0 ~ 1500 Days
* As defined by Aitchison and Richards(1965)
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SS(Small Specimen, %7 33mm, %°] 30mm) Al&<}
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100
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% 70 e—33—]
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0 SAND 3 S —
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me 5 ; NY BR
Az ) ( kel cm?) Ls ss (%) (%) (G " en
A X 51.67 48.40 SuU, UC
B 10 19 51.32 48.15 SuU, UC
C 20 ' 57.33 55.11 Su, UC
D 40 50.96 51.78 SuU, UC
E % 49.53 68.6 38.8 2.6 (OCCRIUz N
F X 0.8 50.21 (chluz 2)
|
G X 51.36 (OC(F:{U= 4)
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{c’, + o', )12 (kgtien’)
J3 13, U 9 MEUSAIH I

¢ ko = 1.59¢" p o (14)

o JBUAL ATHARE Aot S FAF
o Ao2A HF 160let ASE T 4 ek uhe
A, AEAEABE BN2LE 4FABAYY 48

2ojl i3t AAZGZN ¢ )2 Tk 2ol 71 4=
¢ wp=sin Htan[ ¢ x(vo/1.61} (15)

AZAZAYY) ¢ 7k AEASA B ]3] oF 1.6
WAE B 2A 4ot ol AR WRe) 1134eo]

T

Oyucy P LABANBAL o

o’a(‘rc) DA ESAMBAL O )
e gi

i
.............. -
e %3m0) o

(a)

ABAEAPIHE ge] FO FE AT m 3
Tl gl AlHold AgE7] HEel
o BE 2E pol O AEVEAES 57} 2ch
B 27 4@l et 2ol o ool AE A3t
AR ARFET oy (10014 ABE HEAS A1)
Azel ge gk A Hus rlzaels 4
vtgl Aat Eick A, 2 ATl A5ASA8
¥ o7t B 3A WG A REE 1Y 140)
o ‘AEWY o FHH Aol F, ASUFARL I
02 ASAEAYET W 413 Sy A

o E7] fRo) HE ABHosE UEIEAFl
# k7t o 27 W) AR AR A AT

ZAEANA g4 T F 2 A4S 7 "ok B3, ¢ = Al
A CIU, CK,UC ) F-34381m (Skempton} Sowa,
1963) YEUASFAIFE S £33 = E A|Ho] YT At
HE-E(1%/min) 3tollA] o]FojF 7] wiZef 4] (12), (13),
(14)ollA AAE Aesel dgh AFHHY] FF2 ¢
= Ao 2 AZH

6. X8t 2= =3

B33 2 4k 4 (8), (11), (152 ©|83} Pz
o} Ariake AZ(Q2)0] YAt 7= 24 AnE v

e

Ks - line

L L1 L]

% 14, Y8 Y ABUSAIYS HERAT Hla

# 3. HojAlR AEEY W AKE B FF

S us* Cu* ‘ .
Ds 0 { f u Ops ¢ * Sus

Ap ¢ CKUC
(mm) Caflont®) ! ( ket om?) ) ( keff om?) ’
130 0.47 0.24 0.4682 0.25 0.9457 0.4867
325 0.30 0.14 0.3809 0.21 0.8963 0.4788

24.07 0.5417

592 0.21 0.12 0.3346 0.14 0.8882 0.5161
592 0.13 0.06 0.2815 0.13 0.8407 0.4944

100 S=EXEEESEl=Ed Higd A=



E 4 Ariake HEQ| A ¥ UK BT 2%

So us* Cu* o -
| o oo A" Chgttem®) &) oty | CEOUC
8 63 0.1475 0.0811 0.2270 0.15 0.2415 0.2065
8 135 0.1033 0.0411 0.1965 0.16 0.2436 0.2048
32.34 0.2175
8 180 0.0787 0.0223 0.2345 0.05 0.2364 0.2439
8 324 0.093 0.0406 0.1239 0.16 0.2436 0.2048
10 65 0.1229 0.0393 0.1499 0.13 0.2769 0.2122
10 324 0.0984 0.0246 0.2032 0.06 0.2597 0.2230
10 324 0.0984 0.0393 0.1675 0.12 0.2744 29.28 0.2136 0.2270
10 324 0.0984 0.0295 0.1806 0.1 0.272 0.2151
10 474 0.0787 0.059 0.1485 0.2 0.294 0.2035
12 120 0.1082 0.0492 0.2155 0.1 0.3108 0.3046
12 301 0.0984 0.0492 0.2267 0.11 0.3108 0.3046
33.74 0.2775
12 454 0.1426 0.0885 0.2437 0.18 0.3304 0.2847
12 454 0.0836 0.043 0.1715 0.13 0.3164 0.2983
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