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Table 1 Test conditions and results of particle breakage

AT O | Y VAN 1 ) = S 1
/kPa B¢ /)5 fLBALY JEYD.

WXBEE RO
OB,/ % W, /kPa

3 0.81 68.9 0.59 8.8
7 0.81 68.9 1.60 34.0
100
15 0.81 68.9 3.00 76.2
25 0.81 68.9 4.39 128.0
3 0.80 70.5 0.83 11.4
7 0.80 70.5 2.70 48.2
200
15 0.79 72.1 4.70 126.3
25 0.79 72.1 6.97 216.2
3 0.77 75.3 2.28 29.0
7 0.77 75.3 4.17 107.0
500
15 0.76 76.9 6.34 311.0
25 0.77 75.3 9.47 519.0
7 0.77 75.3 5.40 136.0
15 0.76 76.9 6.90 391.0
700
25 0.77 75.3 10.13 634.0
3 0.74 80.1 2.90 57.0
7 0.74 80.1 7.36 186.0
1 000
15 0.74 80.1 11.60 505.0
25 0.74 80.1 14.70 849.0

Note: (D Confining stress; @ Axial strain; @) Void ratio after consolida-
tion; @ Relative compaction after consolidation; &) Relative breakage;

(©®Particle energy.
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Abstract:

occurs in calcareous sand. The isotropic compression test and drained triaxial test for natural calcareous

Due to the biological origin and its irregular shape and inner pore, particle breakage generally

sand from an island in the South China Sea were carried out, and the relative breakage index was
measured. Results show that the strength of calcareous sand increases gradually with the increase of
shear strain and then strain-softening was appeared obviously after reaching the peak deviator stress,
which was increased gradually with the increase of confining pressure. Particle breakage occurs gradually
during shearing, and the greater the confining pressure, the greater the degree of breakage. The
SIMSAND model which can consider particle breakage was used to simulate drained triaxial test, and
the evolution of relative breakage index is modified. By comparing the experimental results with the
simulations, the limitations of SIMSAND model in describing calcareous sand are verified. Therefore,
based on the experimental results, the SIMSAND model is optimized, and a formula suitable for
predicting the relative breakage of particles under the confining pressure of 100~1 000 kPa is proposed,
and the optimization shows that the optimized formula can predict the development trend of axial strain
of peak stress and relative breakage better.

Key words: calcareous sand; large-scale triaxial test; particle breakage; constitutive model; grain gradation
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