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Experimental study on drying-wetting properties of carbonated reactive
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Abstract: The carbonated curing technology is an innovative ground improvement method, in which the reactive magnesia
(MgO) is firstly mixed with the soft soils and then carbon dioxide is injected for carbonation in short time. Laboratory tests are
performed to investigate the physical and mechanical properties of carbonated reactive MgO-stabilized soils under
drying-wetting cycles. The test results are compared with those of cemented soils. It is shown that the maximum unconfined
compressive strength of MgO-stabilized silts can reach 5 MPa after 3 hours carbonation, and that of MgO-stabilized silty clay
can only reach 2.6 MPa after 24 hours carbonation. The dry density of carbonated MgO-stabilized soils decreases after
drying-wetting cycles, while that of cemented soils has significant variation. Silt samples have better performance after
drying-wetting cycles, and the maximum unconfined compressive strength of carbonated silt samples is still able to reach 4
MPa after 6 drying-wetting cycles which is twice that of cemented silts. However, the residual compressive strength of the
carbonated silty clay is only 35% after 6 cycles, and it is consistently about 65% for the cemented silty clay, therefore the
resistance to drying-wetting cyclic performance is worse than that of silt samples, and the resistance to drying-wetting cyclic
performance of carbonated silty clay is worse than cemented silty clay. XRD, SEM and MIP tests reveal that the cumulative
volume of pore void of carbonated silt is essentially constant. Thus the carbonated silt samples can still show relatively high
strength in the unconfined compressive tests. Whereas, the void ratio of carbonated silty clay increases after cyclic
drying-wetting tests and further reduces the density, which is responsible for the significant strength reduction.
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Fig. 1 Grain-size distribution curves of soils
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Table 1 Basic characteristics of soils

INFERAR N B RT 2050 %

, o PR 9 P L2l
1% kit E W% /% cx
ot 2.70 33.8 23.9 9.9

g+ 2.75 37.2 22.5 14.7

x2 REMBHUERSPITER

Table 2 Chemical composition of test materials

(%)
Jgr B BFEE MgO K
SiO, 71.80 62.20 3.91 27.40
ALO; 10.20 17.60 0.30 11.50
Fe, 05 3.57 591 0.30 3.43
CaO 6.41 4.40 1.26 48.80
K,O 2.16 3.12 — 1.31
MgO 1.22 2.60 91.80 1.16
TiO, 0.65 1.04 — 0.48
Na,O 3.10 0.48 0.02 0.14
P,0s 0.51 0.21 0.31 0.13
SO4 0.27 0.13 0.40 3.28
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Table 4 Average moisture contents, densities and dry densities of samples under drying-wetting cycles
SRS K E % ¥ /(grem ™) YT E/(grem”)
DW=0 DW=2 DW=4 DW=6 DW=0 DW=2 DW=4 DW=6 DW=0 DW=2 DW=4 DW=6
FM 14.30 19.52 19.56 19.63 1.99 2.04 2.05 2.04 1.74 1.71 1.71 1.70
FP 18.50 21.14 21.84 22.19 1.86 1.90 1.90 1.89 1.57 1.57 1.56 1.56
M 14.89 30.06 30.24 30.08 1.81 1.95 1.96 1.96 1.57 1.50 1.50 1.51
NP 21.07 22.64 22.52 22.65 1.92 1.99 1.98 1.98 1.59 1.62 1.62 1.61
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Table 5 Values of Es of different samples under drying-wetting

cycles (MPa)
WFE DW=0 DW =2 DW =4 DW =6
FM 570.0 543.5 475.8 478.5
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Fig. 9 Values of Ej, of different samples under drying-wetting

cycles
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