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Fig.1 Chemical analysis
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Tab.1 Mineral composition of soil samples

E//I\’i’i Alz ():s CaC()Ls Fez ():s MnO Si()g
5 S b 0.9876 95. 85 2.995 0.0286 0.1387
bR HERD 6. 306 1.53 2.564 — 89.6
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Tab.2 Mass fraction of different mixed sand and

measured content of calcium carbonate

1~2mm 20% 40% 60% 80%
Al Oy 13 2.697 2. 055 1.453 0.8923
CaCO; 20 19.41 39.58 57.12 76.52

Fe: 03 26 1.027 0. 8573 0.6575 0. 464

V| z000h| $o |0, MgCO; 12 1.27 2.02 2.92 3.78
(©) WAL (<20000)

MnO 25 0.0228  0.0202  0.017  0.012

B2 s RS SiO: 14 75.57 55. 47 37.84 18.34

Fig. 2 SEM micrographs of sand sample
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Tab. 3 Sample grouping and test contents
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Fig.3 Carbonate sand after sieved
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Indoor experimental study of the effect of calcium
carbonate content on properties of calcareous sand

LI Sa', LIU Fu-shi', DAI Xu?, ZHANG Yan-long’

(1. Geotechnical Institute, Civil Engineering Department, Tianjin University, Tianjin 30072, China; 2. China Railway Liuyuan Group

Co. » Ltd. , Tianjin 300308, China; 3. Tianjin Traffic Science Research Institute, Tianjin 300300, China)

Abstract: The influence of calcium carbonate content on particle breakage and macroscopic mechanical
properties of calcareous sand was systematically studied by indoor experiment. Experimental results
show that the calcium carbonate content of the calcareous sand taken from the South China Sea is
95. 8% and the calcarcous sand is characterized by the angularity, and high void ratio. The breakage
of calcareous sand is essentially result from stress concentration between particles; with the increase
of calcium carbonate content and particle size, the friction angles and relative breakage index of
calcareous sand increase significantly. Particle breakage not only leads to the particle size distribution
into good gradation, but also caused the shear strength envelope expressed nonlinear characteristic
under higher normal stress; and with the change of the normal stress and the calcium carbonate
content, a set of two variables hyperbola function can be used to describe the change rule of relative
breakage index.

Keywords: calcareous sand; calcium carbonate content; particle breakage; shear strength; laboratory

test



