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Mechanical behavior of MICP-cemented calcareous sand in simulated
seawater environment
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Abstract: The calcareous sand is widely distributed in offshore continental shelves, coastal zones and oceanic reefs. It has the
characteristics of low strength and fragility and has been eroded by wind and waves for long time. In order to improve the
mechanical properties of the calcareous sand, a microbial-induced calcium carbonate precipitation (MICP) method is proposed,
a series of cementing processes are reproduced in simulated seawater environment, and the unconfined compressive strength of
the specimens is tested. At the same time, the results are compared with those obtained in fresh water environment. In addition,
the effect and mechanism of urea concentration on the mechanical properties of MICP-treated calcareous sand are investigated
by setting cementing solutions with different urea concentrations (0.25, 0.5, 1.0 and 1.5 mol/L). The results show that: (1) The
MICP technology can be applied to marine environment, the reinforcement effect of the calcareous sand is better than that of
fresh water environment, and the unconfined compressive strength of specimens after solidification in seawater is doubled
compared with that in fresh water environment. (2) The alkaline environment of seawater has a positive effect on the activity of
urea bacteria and the cementing effect of MICP. (3) The urea concentration has an important impact on the cementing effect of
MICP, and the unconfined compressive strength of the specimen first increases and then decreases with the increase of urea
concentration. It is found that the optimal urea concentration is 1.0 mol/L. (4) The unconfined compressive strength of
MICP-treated specimens is positively correlated with the content of microbial-induced calcium carbonate.
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Fig. 1 Molds and specimens for unconfined compression strength

tests
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Fig. 2 Stress-strain curves of five sand samples
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Table 1 Carbonate precipitation content in different samples

WRER S KM HEKIREE
/% SO S1 S2 S3 S4
SPATHE 1 17.25 697 2357 2795 27.51
SPATHE 2 19.36 10.11 2426  26.13 2542
SPATHRE 3 17.94 — 2239  26.84 26.28
S 18.18 8.54 2341 2697 2640
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