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Influence of fabric morphology on evolution law of particle fragmentation in calcareous sand

ZHANG Yongkang, LI Yonggiang, LIU Xufeng, LU Xingyu, LIU Wenjing, ZHOU Mi
(School of Civil & Architecture Engineering, East China University of Technology, Nanchang 330013, China)

Abstract; A systematic triaxial shear test was conducted using a large-scale triaxial apparatus on calcareous
sand from a certain reclaimed island in the South China Sea, so as to study the particle fragmentation evolution
of calcareous sand with different compositions under triaxial conditions. Experimental results show that under
the same confining pressure, the larger the particle size of calcareous sand, the more significant the degree of
fragmentation, and with the increase of confining pressure, the degree of fragmentation of particles with the
same particle size also increases. The confining pressure is an important factor affecting the shear dilation
characteristics of calcareous sand. As the confining pressure increases, the shear dilation behavior of the sand
sample is constrained, and the degree of particle fragmentation intensifies. The characteristic particle size value
decreases with increasing confining pressure, and the non-uniformity coefficient C, increases with increasing
confining pressure, which generally reflects the development of gradation towards a better direction. There is a
power function relationship between the relative fragmentation index B, and confining pressure, which increases
with the increase of confining pressure.
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Tab.1 Calcareous sand element distribution table

JLE {552 W./% A/ %
C EDS 8.08 13.79
0 EDS 45.75 58.62
Al EDS 4.62 3.51
Si EDS 16.18 11.81
S EDS 0.00 0.00
K EDS 1.73 0.91
Ca EDS 20.03 10.25
Fe EDS 2.74 1.01
Th EDS 0.86 0.11

M 100.00 100.00
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Fig.2 Calcareous sand particles with different particle sizes
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Tab.2 Particle size distribution of three graded

calcareous sands

AEPREAE (mm) BT H 43/ %

i 20.000~ 10.000~ 5.000~  2.000~ O~
40.000 20.000 10.000 5.000 2.000

14T 10 50 20 10 10

WER 10 25 45 10 10

IE 10 10 60 10 10

F3 3ROSR REFH R RY
Tab.3 Non-uniformity coefficient and curvature

coefficient of three graded calcareous sands

RE de/ dy/ dy/ C c RN
i mm mm mm ! ¢ 1

S 14.00  7.00  2.00 7.00 175 BRI
fEE 920 580 2.00 4.60 1.83 AR
IR 79.00 580  2.00 395 213 AR

T 1 dyy dyy o TR R RT3 A 1Y 60% ,30% |
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Tab.4 Physical property indicators of calcareous sand

with different particle sizes and gradations
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REEGS  G/g-em™ py /grem” py /geem”
S1 2.775 0.786 0.876
2 2.765 0.848 1.052
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Fig.4 Stress strain curves under different confining

pressures
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Fig.8 Relationship between characteristic particle size values and confining pressure of calcareous sand samples with

different particle sizes after testing
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