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True triaxial tests on anisotropic strength characteristics of loess
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Abstract: The structure of loess consisting of horizontally deposited planes and vertically extended micro-fractures makes the
anisotropic strength behavior of loess remarkable. Through triaxial tests, three principal stresses are alternatively loaded on
loess specimens along the direction of vertical micro-fracture and two orthogonal directions in horizontally deposited plane,
whose stress conditions are respectively corresponding to three sectors in the octahedral plane of geometric space. The
experimental results reveal the laws of shear stress-strain and strength under different stress paths that the shear stress when the
major principal stress is applied in the direction of vertical fracture is commonly larger than one during the major principal
stress is loaded in the two orthogonal directions; the larger intermediate principal stress can induce more significant anisotropic
structure of loess; the yield loci in the octahedral plane for cross-isotropic or cross-anisotropic loess appear to be elliptical,
circular and triangular with curved edges changing with the increase of spherical stress, and elliptical yield locus can be
approximatively expressed by the strength criterion of AC-SMP or AE-SMP.
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Fig. 1 Elemental mass of loess with micro-fracture
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Fig. 2 Different principal stress states of elemental mass of loess in

sectors i, ii and iii of octahedral plane
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Fig. 3 Loading structure of true triaxial apparatus
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Fig. 4 Stress-strain curves of intact loess under different stress
paths and in stress spaces of sectors 1, ii and iii
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paths and in stress spaces of sectors i, ii and iii
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WHEIE 6 v, I bR 5 R il R 2 A A R A
FW], FHIERRN S 100, 200 kPa I, W )28 R i
i RN ) 2% [R)3k dii (o PERIR A7 35 25 e, AT M
B =M, EEN A =MIE; FHIRN )
400, 600 kPa I, N JJ=¥ A3 i div il 5 BERIAR I
JEAARL, —F N IE ML =M. alhl, ~PIERRN

PN LR T RIS 1145 R e
X RAR B 4% 1) e Pk S M P R i A e e 98, B
oo P AR AL R DR D A & ) SR T AN ] o [R)— P43k
NI G5A T s ANIFI Y 7 2% 0] 355 1) 5t P55 A A 2 L e a4
7 iR R AIRSZ N PR T3 A 1, il
i, bR BT AR R 2y, o R R 4
ZAF PP R, HMEmIN eSS
AC-SMP 5 EHEMIPHE AL —5 (B 8 (a) (b)). -t
HREZ (RN AR A AT 28 [Aj ek iii iy, 8 0 % 1) 24y
WAVER /NN 7, B RRBH A T 3 P By o
R, HBRERINITEA S AE-SMP 5 5 v U Tz bL
—E (8 (c))o BEE TIYERN IR, =k
A P L FE AR AA R [ 45 R K, Fl Bl 1B D4
F, AR (R 8% 1) S ek S A 1 P 2O B 5 A, e
B i [ s W A P AR A P S 4% T A T
il iii P SRR AR R S T — 2 B
AC-SMP 355 U FT AE-SMP i 3 v I 1 R 02,

BIRRR =Sl 46 23 TS BT (AC-SMP) iR BE v«

(6,=6.)H6,~6,)'H6,~ 6K, 9K

:1’
(6,+6,K,+6,K,)’ 2(K, 1)
(1)
X b, K =tan’(45 +¢/2) , 6, ,=0,+c cotg,
i=1,2,3,
o3|
| i RN | | i BRI

o | HBRIRBEBIA L

p=100 kPa

(a) p=100 kPa

(o3|

[i gamBEmAs] | [imEERAR]

(b) p=200 kPa
7 AR A ZE A 7 FE LS R E IR A LR

Fig. 7 Comparison of yield loci in the stress spaces of sectors i, ii

and iii



%59 AR, A%, B 1 Sk A R I = A T 1621

BUREFR =B BE 02 I ST (AE-SMP) BRIGUEN: 7 I 60 750 0 4050 1 £ PR R [ 7 (0l SR 25 R
: ox i, A TR 8T P O 7 5 0 0 T )
K M ML RS A,
15 1 A 6 A T P 4525 3 BT+ R
(2) g U BRAE AN RN AR I, AR T
o L5 T R B 075 DR BT 244 1 3 T
0 4 0 0 JLAT ) I, B AR
- Ay ) ORI T PR 55 W8 T, s e
g (A0 B RS, IUSM IR 0 T %% ) S
WEN, DRI, 2438 R KRR,
VAT B IE A7 BN, A8 3 3 B
R R AT 4 R
AN, IR FR A N T, %
TP N i N LN NS S VPR 0E ATE &

A A N2 A A N2 A A
(Gl _62) Kp+(62 _63) +Kp(o-l _0_3)

(6K, +6,+6,)°

e =200 kPa % h T WG A% ) s v, e LA 2 ]
() BEAZR i BEERR SR 5AC-SMPHEN et —IER BN AR, TE B R 45 ok bt
o 5 ) SR R AR A o B AN AR A 1 TR A

SR, FEIEAZ =1 a3 e R N I, s ) 240 )
WRAERIRS e ANERNE&AET, vl AR 3]\ 4
SIS BT, Wil 9 Fios. RW, P& THEK
I AN N T SO E R T 27 N2 s [ SRS
W1 A R 1L PR ok i = AR 8 s P33RV 7 100
kPa I, L= 4ilI0 A5RE 5 AC-SMP % [ - PE ik
P i R 2k L ) 10 Fias, WU AC-SMP

o, ’ ) o, 1) S B B HE DT AL IR . AC-SMP % [i) S i J&
(b) RLAyZEMHk il SR E RIS R 5 AC-SMPHEN L HENZR AR .
o (6,-6,)"+(6, =6, +(6, —6,)’K, 9K} .
(6, +6,K, +6,K,) 2K, -1
(3)

X b, K =tan’(45 +¢/2) , 6, ,=0,+c cotg,
i=LILII .

(o) Fr7y 2 ik i BE SRR 45 R 5 AE-SMPYRE U Lt
8 IR 72 83505 A it B £ R S5 AE M RY LA

Fig. 8 Comparison of yield loci between experimental and

theoretical results
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