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Characteristics of principal stress of compacted loess in plane strain direction
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Abstract: The plane strain triaxial tests in which the minor active principal stress (also called o,) keeps invariable are
performed on the compacted loess with different water contents. The influences of o, and water content (also called w) on
characteristics of the principal stress in plane strain direction (also called o,) during loading are studied. Based on the test results,
the expressions describing the bilinear relationships between the principal stress in the plane strain direction and that in other
directions are proposed. It is verified whether or not o, can be predicted by the expressions for the intermediate principal stress
based on different strength criteria for compacted loess. The test results show that o, is not the intermediate principal stress (also
called o) but the minor principal stress (also called o3) during the isotropic consolidation and the initial loading stage. The ratio
of the principal stress in the plane strain direction to the minor active principal stress (also called o,/0,) fast increases after the
gentle development stage with the increase of the ratio of the major active principal stress to the minor one (also called R), and
the relationships between the principal stresses are respectively linear and nonlinear before and after the turning point. The ratio
of the major active principal stress to the minor one at the turning point (also called R,) is larger than that at the critical point
where o, transforms o, to o3 (also called R.). w and o, have obvious influences on R, but little ones on R.. The effects of w and
o, on g,/0, are little as R is small. The relationships between the principal stress parameter (=20y/(0,+0.), also called K) and R
can be describedas two-stage lines. The one is horizontal and K is constant K in the first stage. The other one is inclined
upward in the second stage. The slope m and K. are irrelevant to w and o,. The change of o, during the loading can be better
predicted by the proposed bilinear function. The predicted
results are approximately equal to the test ones only at the EeWE: ExXARRSEEETE (50878183); MG HUEITHRE

failure of soil samples, using the expressions for the intermediate RS RURHEITE (1418063)
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principal stress based on the Lade-Duncan and the SMP strength criteria.
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Table 1 Physical property indexes of loess
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Fig. 1 oyoy ~ R curves in plane strain triaxial tests

(2) AR w Ko, T, BiYItfEto, /o, b R I
FEORMIHE R, 1E R BN, o,/0 /N1, 0, 9/hE
Rijjoys R, 0,/0, KT 1, o, fhER T o35
ARPEN T o, o X GEEE L, HER!
o Fi 52 3 Rk TR R IR 8 L 1 R0 45 AR —
.

(3) 0,/0, - R MZLEIE TG HRE LTHE
%, Ho, o MHGERGEAANE, JFARLIERE
FER o JEHEHT RIAL K o, BN AR Dy v 2 7T
R BN BRI R, K Re R, W R, K
T R (WK 2). R<R,If, 0,/0, - R KFNHL,

FER Nz AR R, XS0 Rk R —
#;; R>R, W, NiZk, ENHZRPNFELHEXR.

(4 wHFER;, o Xfo,/o. - R RIS R
FIR/NESR (-1 (a))e REVMT, RFE o, Nk
SATEAR VSN, ATLLERUE —, RS o, Tk
(W 2). RBLKK, WiFo WK, o,/o WK, T
DR e S L R 5 A 1 B o, IO RTTIRsS, 18 R, Sl
W) Rew (0, /0, ) B B TR /N

(5) o, MFAK, wxto,/o, -R & E R
KAER (E1 (b). RBUNE, RE w Rk 55
FEARZEVE L, AT LA —, w XF R FRISZ AR /N (I
£ 2. RECKRES, B wii R, HSE LR
59, 0,/0 K, 1M R BRI/, Re etk 5 2218 5
/N, (0,70, RN ERAIE R, FIRRE, w
Jeo X Re MsEmafR/N, mTCLZBEATE, ATHOL P
i (2.5,

#2 FEMT=HREER

Table 2 Results of plane strain triaxial tests
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Fig. 2 K-R curves in plane strain triaxial tests
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different strength criteria
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