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Influence study of high pressure on particle breakage of calcareous sand under confined
compression
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Wuhan University of Science and Technology ~Wuhan 430065 China; 2. State Key Laboratory of Geotechnical Mechanics and
Engineering Institute of Rock and Soil Mechanics Chinese Academy of Science Wuhan 430071  China; 3. College of Chemistry and
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Abstract: Particle breakage of calcareous sand in high stress condition will affect its stability of engineering.
Under the confined conditions the mixed group of calcareous sand grain size of which is within 0. 25mm ~ 0. Smm
Imm ~2mm 2mm ~ 5mm and of different initial density is loaded under high pressure with hydraulic universal
testing machine. The influence of factors including termination pressure average grain size and dry density is
studied on its particle breakage. The results show that termination pressure of P value has a great significance to
relative particle breakage of B, value and the correlation between P value and B, value fitted with Slogistic function
is significant. According to the fitting curves the breakage process could be divided into two stages: gradually—
increasing stage and slowly-increasing stage; and there is a negative linear correlation between relative particle
breakage of B, value and average grain size of ds, value; the deformation-controlling rate and termination pressure
are the same the loading rate is faster when dry density of samples is larger the relative breakage of B, value is
slightly more than that of samples with smaller dry density; under the same termination pressure the particle
breakage of mixed grain group of B, value is much smaller than that of single group; the high pressure loading
results in a significant change of gradation and percent of calcareous sand. The influence of high pressure on the
engineering properties should be fully taken into consideration. The conclusions of the experiment provide reference
for engineering construction of calcareous sand districts in marine sedimentary facies.
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Table 1 Physical properties of samples
19 D P dmax P dmin
° /( g/em®) /( g/em®)
N 0.25 ~0. 5Smm 1. 4493 1. 1905
1 ~2mm 1.2987 1. 0526
2 ~5mm 1.2510 1. 0416
. GZS 1. 6790 1. 3030
D, =68% 1.2

E =2.5MPa.5MPa.10MPa.20MPa.25MPa
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Fig.3 Gradation change of single grain
group after loading
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5 B, P Table 3 Functional fitting relation equation
Fig.5 The relation curves of B, value of relative D - B.=Ad+B _ .
breakage and P value of load ampltitude 025 c05mm | 3. 8625 710 09962
1 ~2mm -1.0674 1. 6489 0. 9904
2 2 ~5mm -0.3731 1.3707 0.9916
Table 2 Functional fitting relation equation G784 ~0.3145 0.3088 0. 9941
._a G752 -0.3197 0.3158 0. 9873
D Tl e Hexd "
2~5mm | 0. 4(;93 0. 1k591 14315 0.9717 2.3
1 ~2mm 0.7394 | 0.3196 8. 3808 0.9814 7(a)  0.25mm ~0.5mm
0.25 ~0.5mm| 0.8417 | 0.4441 5. 8604 0.9724 o P =5MPa
ez | oo | oaws | sms | oo 10% © P=lowPa
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Fig.7 Percentage change in each
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