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Experimental research on strength and deformation
anisotropy of the compacted loess

LU Jie, YANG Zhaoxu, WANG Tiehang
(School of Mechanics and Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: In order to study the effect of anisotropy on the strength and deformation characteristics of compacted loess, the strength
and deformation anisotropy of compacted loess were studied by true triaxial tests with the different confining pressure, dry density
and the moisture content. The test results show that under the same stress and dry density, there are significant differences between
the vertical samples and the horizontal samples, and the axial strains of vertical samples are greater than the horizontal samples. The
differences of axial strain increase with the increasing of dry density and axial stress, and decrease with the increasing of confining
pressures and the moisture content. The differences of lateral strain increase with the increasing of dry density and axial stress, and
decrease with the increasing of confining pressures. The initial deformation modules of the vertical samples are higher than that of
the horizontal samples. The shear strength of compacted loess in the vertical direction is larger than that in the horizontal direction.
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Tab.1 Loess samples and testing plan

T4 B /g-cm BIKE/ % Bl E/kPa  bff
1.5 15% 18% 21% 50100200 0
1.6 15% 18% 21% 50100200 0
1.7 15% 18% 21% 50100200 0
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Fig.1 Relationship curves of principal stresses difference
and principal strain
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Fig.2 Relationship curves of axial stress difference and
axial pressure under different confining pressure
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Fig.3 Relationship curves of axial stress difference and
axial pressure under different moisture content
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Fig.4 Relationship curves of lateral strain and axial stress
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Tab.2 Initial deformation modulus of test samples
ﬂpfgﬁ% FEIE/kPa HIIG 7S LB/ MPa
/grem w=15% w=18% w=21%

50 11.21 10.6 9.01

1.5 100 17.76  16.05 1447

200 2347 19.80  18.01

£ii3 50 1845 1529  15.24
H 1.6 100 20.88  17.42 1647
oA 200 2342 2045  19.12
50 2041 1776 16.77

1.7 100 2681 2151 1876

200 2725 2549 2342

50 9.53 8.62 4.46

1.5 100 1028  10.03 735

200 14.16 1401  8.62

Vi 50 10.55  9.26 7.35
S 1.6 100 1416 1401  8.62
oA 200 16,50 1524 1229
50 1033 8.62 8.33
1.7 100 1548 1196  11.27

200 17.73 1403 1223
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Tab.3 Shear strength indexes of test samples
WA k% FElgem®  ChPa /)
1.5 66.8 27.53
15% 1.6 82.6 29.44
1.7 87.6 31.35
3 1.5 54.28 25.44
H 18% 1.6 67.56 28.29
=3 1.7 81.16 30.47
1.5 48.25 21.23
21% 1.6 52.02 2247
1.7 58.17 25.07
1.5 56.95 21.82
15% 1.6 68.88 22.7
1.7 75.38 26.96
K 1.5 50.37 17.91
S 18% 1.6 55.15 20.78
P4 1.7 63.73 24.39
1.5 3727 16.73
21% 1.6 41.45 18.75
1.7 48.32 19.67




680 i =3

O Bk ¥ % (ARRAR)

548 &

W 3 4, ¢ /¢ >1, o /o, >1, MEHEME
5 B S B SRR R B B S R 2 e, B
FERROR . KRS T R m, bE
BB MBI/ 5 R A b A 2% i B
TG, B AR BB/ . K5 B0
P, A EEEE AR 88 . M YIERUT 1) 5 e S T
WmER, HBTYIRRE 5 RS0 B 45°+ ¢, /2; %)
B3 1) 5 Fe S v — B, BT YRR v A0 S T B
45—, 2. — LN EE M o <45, A
(45°+1/2) > (45°—,/2) . EBY YT RBIAR I 4 o e 5%
T, Hpisyo ey, B R L EEAAMR
JE TR B i

3 ZEiE

ARSI 43 0 VA B T L I8 K ] SR A R S v
EHOATIENR, BT T AREE A RT% A
AFERET R R8I . R4 Rk
MFEEE THET, WK R - A2
AR R, AR AR RS N TR
AR I A 2 e B T BRI 1 TR R
[LUE: ANPE i &) s NI 7 N | T P
AR 22 e b T B ) ) MRS R, BEE
I g SR T ) . R A3 TR BB T BT ) R
TORFT5 1, HUBY iR AR T LT R TRK-FJ5 1

SE3H

(1] B S i R IE 3§ &) 2 WF 58 b B TR 1 [].
A TR2EHR, 2001, 23(1): 3-13.

XIE Dingyi. Exploration of some new tendencies in re-
search of loess soil mechanics[J]. Chinese Journal of Ge-
otechnical Engineering 2001, 23(1): 3-13.

[2] CASAGRANDE A, CARRILLO N. Shear failure of ani-
sotropic materials[J]. Boston Society of Civil Engineering
Journal(JA), 1944, 31(2): 74-87.

[3] WHITTLE A J, KAVVADAS M J. Formulation of
MIF-E3 constitutive model for over consolidated clays[J].
Journal of Geotechnical Engineering, 1994, 120(1): 173
-198.

References

[4]

(5]

CALLISOTO L, CALABRESI G. Mechanical behavior
of a natural soil clay[J]. Geotechnique, 1998, 48(4):
495-513.

ARBHL, TR, FARE, & KA RERTER
PERFSE]. A 0127, 2012, 33(6): 1619-1626.

SONG Xinjiang, XU Haib, et al. Study of characteristics
of cement-soil anisotropic deformation[J]. Rock and Soil
Mechanics, 2012, 33(6): 1619-1626.

BB, R, k@b, S RO RECRER S TR
XF RS LA i Sk R R ). A A S TR
AR, 2010, 29(H42): 3872-3877.

GUAN Linbo, ZHOU lJian, ZHANG Xun, et al. Study of
influence of parameters of intermediate principal stress
and principal stress direction on anisotropy of intact
clay[J]. Chinese Journal of Geotechnical Engineering,
2010, 29(s2): 3872-3877.

MBS, Koy, . 5 A R S p R R
SHAEACHLRIBEFE]. & L4, 2011, 32(0): 28-37,
38.

WEN Xiaogui, ZHANG Xun, ZHOU Jian. Changing
mechanism of microstructure of intact soft clay consider-
ing anisotropy[J]. Rock and Soil Mechanics, 2011, 32(1):
27-32, 38.

HAE, R, B0-F, S W& Rk L hiey
RIERFE R R E R BRI M AT A AN %S
TAE%AR, 2012, 31(12): 2579-2580.

TONG Zhaoxia, ZHOU Shaopeng, YAO Yangping, et al.
An improved direct shear apparatus for shear strength of
anisotropic sands and its primary application[J]. Chinese
Journal of Rock Mechanics and Engineering, 2012,
31(12): 2579-2580.

WIAE, B SRR 2 A TR AR
P45 A B IR D). & ) %, 2013, 34(10):
2815-2820, 2834.

LUO Kaitai, NIE Qing, ZHANG Shuyi, et al. Investiga-
tion on artificially structured soils with initial
stress-induced anisotropy[J]. Rock and Soil Mechanics,
2013, 34(10): 2815-2820, 2834.

AR, BB, R, & —FHRE =5 BT
FREFED. AL TR, 2009, 31(8): 1172-1179.
SHAO ShenglJun, LUO Aizhong, DENG Guohua, et al.
Development of a new true triaxial apparatus[J]. Chinese
Journal of Geotechnical Engineering, 2009, 31(8): 1172
-1179.

(%% AEF R



