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TRIAXIAL SHEAR PROPERTIES OF UNDISTURBED LOESS Q,
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Abstract: A series of triaxial shear tests with controlled suction and net constant confining pressure and the tests
with controlled water content and constant confining pressure were conducted to study the effects of deformation,
strength and yield properties of unsaturated undisturbed loess Q, with suctions or initial water contents. The test
results show that the failure model of unsaturated undisturbed loess Q, with controlled suctions equaling 100, 300
and 450 kPa is shown with plastic failure; but the failure model of unsaturated undisturbed loess Q, with controlled
initial water contents equaling 4.78% and 7.64%, respectively, is displayed with brittle failure. The stress-strain
curves of undisturbed loess Q, will change from strain softening to strain hardening with the decrease of suction(or
the increase of water content) and the increase of consolidation cell pressure. The cohesion of unsaturated
undisturbed loess Q. has a linear increase with the increase of suction within research suction range(100 - 450
kPa), but the friction angle is found to have little change with the change of suction. A new method to identify the
field stress of undisturbed loess Q. under triaxial shear condition is suggested. The net mean yield stress and
deviatoric yield stress both increase with suction, where the deviatoric yield stress has a linear increase with net
mean yield stress under the same suction or water content.
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Table 1 Physico-mechanical parameters of loess samples
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Table 2 Strength parameters of loess

s/kPa 1§t &

Sw% kP g¢/kPa ps/kPa  &kPa tanw c/kPa  @/(°)
% w/% a

50 205 118.3

s=100 100 274 1913 89.24 0.97 423 2473
200 420 340.0
50 247 132.3

s=300 100 332 2107 11876 0.99 56.3 25.18
200 471 3570
50 269 139.7

s =450 129.33 1.00 613  25.39
100 344 2147

25 516 197.0
w=478 50 874 3413 12167 2.08 712 50.65
100 996  432.0
w=7.64 50 516  222.0 - - - -

T q AT pe 7350 0 B i B AR 1398 075 & AN tana 23900 4
LA R, /N VA ¢ Mo Sl BRI RN BEEE S o

500 + $=100 kPa
= 5 =300 kPa
400 F 4 5=450 kPa
< 300
[a
<
S 200
100
0 L . . )
0 100 200 300 400
pi/kPa
@
1000 .
oW =4.78% .
800
< 600
o
=
S 400
200
0 1 1 1 1 ]
0 100 200 300 400 500
pi/kPa
(b)

2 p-q Y1 P IR A R 2 2
Fig.2 Strength envelopes in p-q plane

SRIESHAT T p-q I SR AR AT,
B2 mg, W (s KR AR R — 2k s A
A HEEZ L, WA R UL

O =S+ prtane oy
A EERE A o T R N
. 3tanw
= 2
sing 6+tanw @



F2r H2H

JIAERr, F UK Qp Ut A BT VIR

* 387«

FIIEEER ) AT TR N
o 3—sing 3)
6cosp
tx0(2), @)rTHEH ERRES e Mo, H
EHTR 2 . WA 2 Rl DU, P )l
WFEEER D) ¢ BEW )38 K msE R, i N B A o LT
B, MHNEICRIE 3, 4 FR.

80

°l /

40

c/kPa

20

0

0 100 200 300 400 500
s/kPa
K3 cskFRMLk

Fig.3 Relationship curve between c and s
a0r

301

EZO—

101

0 . . . . .
0 100 200 300 400 500
s/kPa

K4 p-s KRk

Fig.4 Relationship curve between pand s

LRI PSR G N, REER D) ¢ BEER )
(YIS 26 P (LK 3); ik m] DAFS 2 & il 5
TR B A o, =3.2 70 N EEHES o 7EIRI T
(I 736 L AN AR A (O [ 4), o] LA A A2
—HAL HE TR LN EEM e - XM D. G
Fredlund #1 H. Rahardiol™ M4 H f JE 7 0 - Hi By i i
Hig A, B

7, =C+(oc—-u)tang +(u, —u,)tang, (4)
X ¢, o SRR KRR SR B A
o —Uu, NEFRN ) u, —u, AW TTs o, NPTEYR
JEE BEWR T 14 0 FR) i 2R

X AR, HoRES4: ¢ =37.6 kPa,
p'=251°, ¢,=32°,

[, 3. K. M. Gan M s gy 45 1w .
@' XA E A IR L T B OR
(RARE . ASTIT RSB T LSS UFIX — R, M w=
4.78%I0, Wk, R N B £ Ol 50.65°, AT
EETARMR D IS R, T 2 B R 0 PR 86 o v K

33 ERRFH

Ay AW AR A AR Qg B A AE Al ) 4 A
R T R ME AR ST ) . ARSI R b
e,-1gq Fe,-lgp LL K g, - lg(alp) 5 0% & Hh et
J MR s I ET 3 IR A ik s AE g-p FTH
SR T O Gl e e Y AR B 2 o e e
M, AATERN I HIREM, A N B DTk -
PEA SCAURI I &, - lg(alp) e 2 it 2 i i S R o
Wy R KRR &, - lg(alp) KR MLk (w=
4.78% I KA BT AR 43 ) W1 5 P .

10 «oy—u,=50kPa

. sl + gy—Uu, =100 kPa

S + 03—U,= 200 kPa

& gk

=gt

&\é

¥ ol
0 T v R "
0.1 1.0 10.0

alp

(a) s =100 kPa

8 «oy3—u,=50kPa
1 03—Uu, =100 kPa

& 6 +5—u,=200kPa
= AT
€ 2r By
'
0.1 1.0 10.0
a/p

(b) s =300 kPa

6 -
= 03—Uu, =50 kPa
X + o3—Uu, =100 kPa
& 4f
=
w oot
¥
0 A Ll ]
0.1 1.0 10.0

alp
(c) s=450kPa

101

* 5,= 25 kPa
o + 5,=50 kPa
2 + ,=100 kPa
Iy
5 05f
&\é
&
0.0 '
0.1 1.0 10.0
a/p

(d) w=4.78%
K5 RBINARs, 551 ) EE Ig(alp) 155 &
Fig.5 Relationship curves between volumetric strain ¢, and
stress ratio Ig(q/p)



* 388

HAT D1 TR

2008 4F

WL 5 w15, BRI &, -lo(alp) 3 R i
GRS T AR, Y B A N
9SS R ) ( py s ), 4 GRS RIS )
FIF% 3. HRB AN p, . q,)27 p-g Fili L
(HLIE 6), it AR 43 ST BL U AR . B AR
PP 6 b8 R A DU MR TR, (LT B
T B 0 1 S e

400 1 + $=100 kPa
= 5 =300 kPa
4 5 =450 kPa
300 +
g
200 .
100
0 1 L ]
0 100 200 300
p/kPa
400 o w=478%
300
©
S 200+
o
100
0 1 1 ]
0 100 200 300

p/kPa
K6 JillksirE p-q Fin Eran

Fig.6 Yield points for various suctions in p-q plane

tE 6 nl%n, W (B 7K ) A [ — 4l ik
R VR — 4 HZ L, TR FaURIE:
q,=¢, +pytana, (5)
Kb & Al tan o, 70 ) 0 L2 AR AN RER, i
INZFEME, HAES TR 3.

®3 BRI

Table 3  Yield stresses of loess

s/kPa 1§,

W% il /kPa

alp py/kPa gy /kPa & /kPa  tanm,

50 1.34 91 122

$=100 100 093 145 135 69.54 05106
200 078 270 210
50 150 100 150
$=300 100 114 162 185 90.67 05876
200 091 286 259
$=450 %0 198 105 0 o267 06032
100 121 168 204
25 181 63 114
w=478 50 172 117 201 1228 16137
100 167 226 377
w=764 50 163 109 178 - -
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