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The Shear Characteristics of Unsaturated Sandy Soils

g A & Lim, Seong-Yoon

Abstract

Since matric suction of unsaturated soil was related to soil and ground water contaminations, it is very important
to analyze its mechanism that was represented by shear characteristics. In three phases of soil, a little air makes the
condition of unsaturated soil on contract or shrinkage surface between water and air. Capillarity and suction in pore
of unsaturated soil cause surface tension and surface force so it makes negative pore water pressure and increases effective
stress as a result. Therefore, negative pore water pressure in partially saturated soil affects the soil structure and degree
of saturation and it is important to evaluate accurately unsaturate flow and behavior. In this study, the shear strength
characteristics of the seven sandy soils were investigated using consolidated drained triaxial tests with special emphasis
on the effects of the negative pore pressure and the matric suction. These tests involved shearing under either a constant

net confining pressure and varying matric suction or under a constant matric suction and varying net normal stress.
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Table 1. Physical properties of soil samples
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Grain size distribution (%)

LL PI

Va

Sample (o %) G, 476 20 042 0074 (e e UsCs
mm mm mm mm
J~1 42.9 12.9 275 91 809 531 137 1.52 0.802 sC
J-2 3.7 10.0 260 932  80.0 489 197 1.30 1.075 SC
J-3 32.3 10.1 255 9.6 914 865 200 1.30 0.962 sC
J~4 43.0 8.6 283 993 888 547 238 1.50 0.884 sC
J=5 305 10.4 266 977 766 483 135 1.58 0.696 sc
J-6 1.7 15.6 263 956 834 568 212 1.45 0.818 sc
-7 33.6 105 265 93 872 499 299 1.34 0.979 sc

58 gt=mAlekEstsl=Ed M232 H10E

[
J
I



33713 B34 olu, —u,)E HEpdih
FAAY 271248 /19 S0kPazt A5 5}
= 50kPa, 12|31 E3E3}E9] A
60kPa, 100kPa, 150kPaZ =8

3 2

tol BB ARstdTh B3 FAAE HHT 7
SHE 24sie] FURE BAstgo] BAZ 24
stof 712wlE shlshock

HYEA Yo R S515-8 st i, A
< AFFEl 23 AojHnh HAAR] Mews Fig 13
21, NEE A5 AREE Fig 29 Pk

xRS JREH RS 8 AAEAY
ASEE A5 AFsat. ARe] BRgee

ppacp—]

—C.F. Contraller ]

L. C.P. Coniroller

Top pon\ Qt—Loadlng ram
= & Il =
CT Tl o] | Je—Ton
Lucite Load cel
cylinder
Rubber
O-rings
Coarse
Teflon porous disk

{6.2mm thick)

High alr entry ceramic disk
(7.7 mm thick, 15 bar)

Pore—air
pressute control

To tiush
1 o "\ ¥
R
1 ¥
_&\Pore water pressure Pedestal A

transducer

To cell pressure control

Fig. 2. Detail of the triaxial cell

ABA7)7] Aste] B7I94ah 71249k AR A3
oz segon, B8 olEA7)L 2719 ojFE A
alr] gatel Anel sheo] B BARUYNFAE
7 A2 Haas AXser. st v 4t
ZAWL URolq WAEL 712490 SR a4t
& 9o e =@ MYE SE2 el a1, 2
Fo)H BHL o2k §) WaF Alzto] T 2
AZbam) A 2 AT AE g R dig A
3 WHE $=F Hoo} Fredlund(1982) 50| A2k
EL 71F0 2 0.00dmm/min®] HIEE &5 A

3
of AYe ST,

=

8

2

]

18
SR

311 &5 WE S3-3-8-H¥Ee) w3l
Fig. 32 AJ2I-19] t)3te] ol o)
STESGS et B SASH-HPEES HIlE
TAIgE Aot} ditof] mEH
HREASH L ALHer Frishe o]
wTESdo] SR weEt EAeES 715k A
2 veyten ag9o] Frkske 718717 AR
& = QG a3 FEo] 0kl B ot
ol S0kFuol A 150kFa2 5718 wlo] 234889 5
717} 150kPac A 300kPa 08 2718 wiRc} o 274
uebg e Felelo]l Srigte] wat &F&ge] 150
kPao A 300kPai 2713 m9] £33 9] 2717} 50
kPao) A 150kPa 05 2718 wjrot v 374 vepygch
A7IA kel FeFol FEo] STl weEt &
A= S| YA Yol F= A & 5 U B
g 2] 67 AR tigh At 2 A e
ATk

N
o,
o0

o
T

-0,

o [o & rfu
>.

312 Felde] e Ex3e- A58 s}

El=o] Foigtel wel x5 o] St 77
7t ARL & £ AU 2 &FE9b0] 50kPa)
7% FQl2o] 10kPaollA] 100kPaZ Z713E W] Zx}

10

EX3 ANEEY HHE 59

)

0x



Deviator stress{kPa)

60

Deviator stress(kPa

g

8

8

800

700

600

500

800
700 ~—&-Net normal stress 50 kPa
—&— Net normal stress 150 kPa
- 600
N & Net normal stress 300 kPa
& ;
% 500
0
e
% 400
8
8
>
o
o

0 3 6

9 12 15

Axial strain(%)

(a) Matric Suction = 0 kPs

—o—Net normal stress 50 kPa

-~ Net normal stress 150 kPa

| —&—Net normal stress 300 kPa

0 3 6

Axial strain(%)

(c) Matric Suction = 50 kPa

Fig. 3. Deviator stress vs.

—*—Suction 0kPa
““““ —8—Suction 10 kPa

... —#&—Suclion 50 kPa

| =% Suction 100 kPa

0 3 6

Axial strain{%)

(a) Net normal stress

Deviator stress(kPa)

Deviator stress{kPa)

Deviator stress(kPa)
s
8

g

——Net normal stress 50 kPa
—--Net normal stress 150 kPa

—&-Net normal stress 300 kPa

] 3 6
Axial strain(%)

(b) Matric Suction = 10 kFa

¢ 12 15

-—o—Net normat stress 50 kPa

200
~#—Net normal stress 160 kPa
100 —&— Net normal stress 300 kPa
[
0 3 [ 9 12 15
Axial strain{%)
(d) Matric Suction = 100 kFa

axial strain
800

—o—Suction 0kPa
700 ~&Suction 10 kPa

—&—Suction 50 kPa
600 ~¥-Suction 100 kPa
500

9 12 15

Axial strain{%}

(b) Net normal stress = 150 kPa

=50 kFa
800
—e—Suction OkPa
700 I —m—Suction 10kPa
—&—Suction 50 kPa
600

—>—Suction 100 kPa
T —————

500
400

300

Deviator stress(kPa)

200

100

Y
0 3

6

Axial strain(%}

9

(c) Net normal stress = 300 kFPu
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