%5 39 #4510 1 el + VAl e Vol.39 No. 10
2018 £ 10 H Rock and Soil Mechanics Oct. 2018

DOI: 10.16285/j.rsm.2017.0234

ZHN RS T HENR R E SRR R

EFah b2, R ARIR?, TR 2

(L Bm LA SRR, L% BIst 211167; 2. KATRIZARR AKFIERE 1 70% 5 TR E A sein s, Wit 2t 430010)

BB HRORLIT AL A R PRZS B BB (8] R4S [ 1 28 AR a5, AR TR 2 = BN PIRAS T o JRRERDRDIE R A 35 =4l
1) B R [ 4 S LA B8R 58, R AL T TR 328 ) RBR A TR SR e o IR 2 SRR H . P 2 B PR R 5
JER EEY, =R IPIRAE T, HUROR 3R LR I =R PR FERORIE S, KANER 2 2 5K FE AR Rl
TEINBEUS; TR RE b A0 HKEF] 0.25 B, BEIRES K/NER ST ZEHIN T 39%~50%; FE/R—JECTRESHI AT ¢ Al
W EEHE A o SBEAE P 2R R E b IR R, A7) ¢ M KE VRS, Riilig b M 0 35KH) 0.25 i AHF/NER
TR, b=0 I, BEIMRR I SERI2 /N, b=0.25 8, SRR kB AME, BEE b (8 RBR R 7 b S
ks AHIE A R REGRAE R, BEE /N BRI, R R LR .

X B O MREL Z4ENPIRAS:; RMEZHNERIE; PRIy SRR BRI BRI R R

hESEKS: TU4LL SCERFRIRAG: A XEHS: 1000—7598 (2018) 10—3581—08

Experimental investigation on strength characteristic of coarse-grained
materials in three-dimensional stress state
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Abstract: The coarse-grained materials are normally in three-dimensional (3D) stress state which changes with time and location. To
investigate the strength characteristic of coarse-grained materials at different coefficients of intermediate principal stress, large-scale
true triaxial tests were performed under isotropic consolidation and proportional loading conditions. The results show that the
intermediate principal stress has an important effect on the strength of coarse-grained materials. The strength of coarse-grained
materials in 3D stress state increases greatly compared to the strength in conventional triaxial stress state. The relationship of the
major principal strain and the difference between the maximum and the minimum principal stresses in 3D stress state is steeper than
that in conventional triaxial stress state. The difference between the maximum and the minimum principal stresses increases from
39% to 50% when the coefficient of intermediate principal stress increases from 0 to 0.25. Both the interlocking force ¢ and internal
friction angle ¢ increase with the increase of the coefficient of intermediate principal stress b. Especially, the interlocking force ¢
increases significantly when b increases from 0 to 0.25. With the same minimum principal stress, the ratio of deviatoric stress to
spheric stress at the failure state is the smallest with b=0, whereas the failure stress ratio reaches the maximum with b=0.25. However,
the failure stress ratio decreases with the increase of b from 0.25 to 0.75. The stress ratio at failure state decreases with the increase of
the minimum principal stress at the same coefficient of intermediate principal stress.

Keywords: coarse-grained materials; three-dimensional stress state; large-scale true triaxial test; intermediate principal stress;
strength behaviour; stress ratio at failure state; stress-strain relationship
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Fig.1 Schematic of large-scale true triaxial apparatus
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Fig.2 Particle size distribution curve
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