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Influence of Pore Space Distribution on Strength and Deformation
Characteristics of Coarse-Grained Soil

HU Youfang">, YUAN Junping'>* ,LU Yi'*?
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering,
Hohai University, Nanjing, Jiangsu 210098, China;2. Jiangsu Research Center for
Geotechnical Engineering Technology, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; The macro strength and deformation characteristics of coarse-grained soil are closely related
to its micro pore structure. In order to deeply understand the strength deformation mechanism of coarse-
grained soil, this paper takes the heterogeneity of pore structure as the research object, and defines the
pore space distribution coefficient which can quantitatively describe the pore space variability of coarse-
grained soil by analyzing the quantitative variability, volume variability and segregation effect of pores.
The results show that the elastic modulus, peak strength and Poisson’s ratio of coarse-grained soil de-
crease by 40. 8%, 12. 5% and 39. 5% respectively with the increase of pore space distribution coeffi-
cient under other conditions.
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Fig. 1 Schematic diagram of maximum sphere algorithm
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Fig. 2 Diagram of pore space distribution
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Fig. 3 Schematic diagram of test scheme for

effect of different pore space distribution
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Fig. 4 Diagram of model generation process
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Tab. 1 Pore space distribution coefficient of each sample
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Fig. 5 Relationship between deviatoric stress and axial strain
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Fig. 6 Relationship between lateral strain and axial strain

WA 55 I 12. 5% , AR HEIB/N 39. 5%

P T A7 B, SRR A i 1o 7 - i) iz AR
Hi 2RI AL R — 4% ELZR, PR s e il o 7 25 36 )
19 B 1) ) A SV A iU () B AR B A S 43
Mrat R il sk S ALBREs ()40 1 R 5L F,
Z AR BREOC R, (7).

E=A, +Be"™ (7)

FHAE R B IRE SPER & E LR 25 0] 43
MREL Fo, TINS5 R A 7 B, b A, 1Y
fH} 94.062 2, B, W{H R -0.609 4,r, MWI{EN
-2071.968 1,

WS 1] N AR 19 B 19 U0 4200 B AR Ry iR 1
TS L A T 45 SR R B TA AN EE v S LBRZS
[ 5341 AL F g, RARBOREOCR , X (8) .

v=A, + B (8)

FRTE B R B — 3 AT 4G, 45 R 8

a, Hi A, M 0.034 3, B, HIfE N-21.302 8,

IR0 R HF /107
Pl 7 SRR 2 H) 3 A1 R B Ak

Fig. 7 Relationship between elastic modulus and

pore space distribution coefficient
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Fig. 8 Relationship between Poisson’s ratio and

pore space distribution coefficient
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Tab. 2 Internal friction angle of each sample
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Fig. 9 Relationship between internal friction angle and

pore space distribution coefficient
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Tab. 3 Strength parameters of sample A1—AS
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Fig. 10 Relationship between deviatoric stress and

axial strain of sample A1—AS5
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Fig. 11 Relationship between deviatoric stress and

axial strain of sample B1—BS5
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Fig. 12 Relationship between deviatoric stress and

axial strain of sample A5,B5,PK5
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