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Experimental study on nonlinear strength characteristics of intact loess

HAN Bo, LI Hang-zhou, SONG Li
( Department of Civil Engineering, Xi'an Jiaotong University, Xi’an 710049, China)
Abstract: The loess has strongly nonlinear strength characteristics. It has different strength characteristics under different stress
histories. The nonlinear strength and deformation characteristics are analyzed according to the test results. The strain-controlled
undrained consolidation triaxial test is performed for the normally consolidated and over-consolidated loess. The stress-strain
relationship, pore pressure-strain relationship and effective stress paths of loess are investigated based on the test results. By
analyzing the experimental relationship curves of stress-strain, the secant modulus of loess is calculated. The results show that
the secant modulus changes with strain and depends on confining pressure. On the other hand, the mobilized cohesion and
mobilized internal friction angle are calculated. It is also shown that the cohesion and the internal friction angle change with

strain. The mobilization degree of strength parameters of loess is obtained under various stress states. The evolution of strength

is analyzed. It is expected to have a reference for the construction of actual projects.
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Table 1  Physical property indexes of loess
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Fig. 1 Grain-size distribution curve of loess
1.2 REHE

AL 45 R B2 39. 1 mm, 55 80. 0 mm (1[5
HR R AR AR AT B s AR,

R T BFGEAS ) 1 285 R 25 5% i R 70 728 56 R Y
S SRR B XHaURE R A T HEAK 145 | [ 45 5¢ 1S A4
FEAAS AT 5 AN HEK =535 U5 (CU) |, ik i
H B 100, 150,200,250 kPa; Ay il £ 68 [ 25 50 kE
SO EETE R 400 kPa T [14% 24 h, SR J5 L 40931
FEAEF) 100,150,200,250 kpa, HIE LS K =4,2.67,
2,1.6, BIYIHZE N 0.4 mm/min, B EiRXRE K E5TY)
W YR Bl ) AR IR B 159% RPZ E 5

2 FRLMERERIEST

AR G3 I3 %08 1[92 0 ] 45 B b DA -
KA ALBRKE T S 1) AR 5 AR 5k BRI e iR S
B3 A J7 AR R S R AT RHE T
2.1 HIWMMA-NEXREURE

o A TE I 45 R [ 45 2% 1F T 64 O Rz -l 1)
FAR R AR IHE AN 2,3 BRI g = (o) — o) Bl
W NAE N &, 0 FT B e AL A AR ROk 20 A2, A2
TE S BRURL ] ) (07 B AR AP 8k, e A 1A R VR HT T
R[] 07 48 1 5 | ) 1 7 38 S AN ], 7 B B
FRLE, TR B Be, BN i AR LLSR AR I
F B RARL -1 AR 56 AR i 2 SR IR LM LU AR I 5 B
LSRR I LSRR AR I O | -1 7 Ok
FARNER .,

2 2021 4
350 o
300 &° C000000y, * 100 kPa
Ady AdA4 COOOocq;mc
s 250 & May " 150 kPa

o T
%200 5 Ll LU "sm o, 4200 kPa

# 150 A",.w‘“mmmm 0 250 kPa
100 F o
50
0

0 2 4 6 8 10 12 14 16
BN AR e,/ %
B2 EFEELCURENA-NTXRMLE

Fig.2 Stress-strain curves for normal consolidation of CU
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Fig.3  Stress-strain curves for over-consolidation of CU
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Fig.4  Pore pressure-strain curves for normal consolidation of CU
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Fig.5 Pore pressure-strain curves for over-consolidation of CU
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Fig.6 Relationship between peak strength and confining pressure
for normally and over-consolidated soil
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Fig.7 Relationship between residual strength and confining
pressure for normally and over-consolidated soil
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Fig.8 Relationship between residual strength and confining

pressure for normally and over-consolidated soil
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Fig.9 Effective stress paths for normally consolidated soil
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Fig. 10  Effective stress paths for over-consolidation soil
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Fig. 11

Secant modulus-strain curves under different confining

pressures for normally consolidated soil
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Fig. 12 Secant modulus-strain curves under different confining

pressures for over-consolidated soil
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Fig. 13 Relationship between maximum secant modulus and

confining pressure
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Fig. 14  Relationship between mobilized cohesion and strain for
normally and over-consolidated soil
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Fig. 15 Relationship between mobilized internal friction angle
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and strain for normally and over-consolidated soil
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