CORVE - R
20154F 57

H o+ TR o R

Chinese Journal of Geotechnical Engineering

Vol. 37 No.b5
May 2015

DOI: 10.11779/CJGE201505013

ET Markov &85 T P BHFRLAR B s (L R R

EREL K AU AU BeAT

(1. PR EARTREE, WK Kb 410075 2. kit i R R TRESE =, Wil Kb 410075)

8 E. NSRRI BRI A BT, BT 2R R AR . e, 1R T BRI i —
FLAEAH TR AR P S 50 Weibull S04 B8 I0A1, 1R T 2RI BURAA RUB A NER M S 78 Bl Bl Bder T
—ANBENS BT A I 22 b A2 AL ISR B R AL A (F) Markov BERRZEY, JEHX T ANREA LKL, 86 4 FUBUR /N R A
B0 B S Z AR AT T IR UE, 2 AR H R R A8 Rl AP a0 4 1t T 22 W A0 2H ORI 1 [ AL AR

KR BRifRdl; ZRife4l; Weibull 204i; Markov BEAR Y, T

PESES: TU4LL XRAFRIRAD: A NEHS: 1000 - 4548(2015)05 - 0870 - 08

EZEIY: R (1990 - ), B, 10V BB, BEATUAE, EZEM A A RUBUR A AR I 55 7 T AT 9. B-mail:
tongex525@163.com.

Evolution of geotechnical materials based on Markov chain
considering particle crushing
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(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. National Engineering Laboratory for High Speed

Railway Construction, Changsha 410075, China)
Abstract: The evolution of multi-size particle materials considering particle crushing is studied considering the evolution of
single-size ones. A two-parameter Weibull distribution function is introduced to describe the crushing state of single-size
particles. Besides, the concept of effective breaking probability of multi-size particles is proposed. Based on these, a Markov
chain model is established to describe the evolution of multi-size particles considering particle crushing. The proposed model is
verified by selecting the experimental data under different geotechnical materials, test conditions and particle sizes. The results

indicate that the proposed model can approximately describe the evolution of geotechnical materials considering particle

crushing.
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Fig. 1 Variation of Weibull probability density function (PDF)

with different parameters a, b
ME 1 AT EHH, S350 b 4 Weibull 204 RS
B, dor T IHMRE R RENIEE, AR R
HYE T R — R ORI RS B AR TS s 3L
a 24 Weibull 7311 (1) REESHL, Yor T MR FE I g
R R /N DA S WA AU BT 0 I (A B, AEAR SO IR IR R
Yo T SR AT A ROR B v BE AR B RAE RST o
2.3 IGIIE
ARG T — A OC R Ee 25 3, X T
Wetbull 734 BR HOHAT S0 AIE o
Bard" D Fif% 10 mm (47 EE 3 BT E T 5.0,
7.5, 10, 20, 40, 57, 100 MPa 4l /& N ) — 4 B 4018
5, R THMEMRBCIZ, %X (@) TG
iR 2 Pros, ZEnER 1 s,
I 2 L 1 LA, fEm N ) —4E R 4k
grh, BKH—RARAUERL (10 mm) [IBEIEIRZS AT
H o Teibull 7347 e& ECHERA IR 2R 1 BRI S5 a,
b 1A (2) A2 Rk A AEEA R BT

F1 AMETRBRERTS S HEESH

Table 1 Parameters of crushing state for petroleum coke
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Fig. 2 Linear relations of crushing state for petroleum coke
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Fig. 3 Weibull PDF of crushing state for petroleum coke under

one-dimensional compression test
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Table 2 Parameters of crushing state for calcareous sand
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Fig. 6 Linear relations of crushing state for sandstone
&R 3 WABNBERTS S HRENSH

Table 3 Parameters of crushing state for sandstone
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Table 4 Effective breaking probabilities of petroleum coke under

one-dimensional compression tests
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