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Study on Influence of Excess Urea in MICP Cementation Solution
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Abstract: The controversy of researchers on the effect of urea in cementation solution on MICP was
analyzed. The effects of excess urea (double concentration) on MICP were compared and studied
through a series of aqueous tests and cemented tests on one-dimensional sand column. Comparison
tests were carried out on the aqueous solution and the sand column under the condition of three concen-
trations of CaCl2 (0.25M, 0.5M, 1.0M). Changes of NH4+ , Ca2-+ in the water solution, Ca2+
consumption, CaCO3 formation and compression strength of the sand samples in the sand column
tests were compared and analyzed. The results show that: (1) In aqueous test, excess urea has an ad-
verse effect on urea hydrolysis and calcium carbonate deposition at the early stage of the reaction; (2)
In sand column test, excess urea is also unfavorable to MICP and leads to lower strength of soil sam-
ple; (3) The phenomenon in the sand column test is related to injection method and short retention
time of the cement (direct grouting at intervals of 12h) ; (4) The negative effect of excess urea on
MICP under low calcium chloride concentration (0.25M) is most pronounced in both aqueous and
sand column environments.
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Table 1 Parameters of bacterial used in tests
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W hydrolysedsmin ') (X10° cfusmL. 1)
K 4.62 1.16 1.05
PR 56 5.72 1.65 1.55

12 REZRWERE

B8 TP R B B 25 9k PR 3R A A AT IR A A
KR A I PR B R, AT TR R i R
MICP 5 B B 5% Wi % He ik 6, B AR IE J7 f2 156 73 20
W2,

®2 HEKERRERSA

Table 2 Cementation concerntration and group

50 A 5 B 45
KEWAE  —gEdE RE/M AKES/M
w1 S1 0.25 0.25
w2 S2 0.50 0.25
w3 S3 0.5 0.5
\z S4 1.0 0.5
W5 S5 1.0 1.0
W6 S6 2.0 1.0
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Table 3 Basic properties of sand
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Fig.1 Distribution curve of Ottawa sand
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Fig. 11 SEM images of sand samples
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