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Effect of wetting-drying cycles on strength properties of ground granulated

blast-furnace slag and magnesium oxide-stabilized soft clay

BO Yu-lin, DU Yan-jun, WEI Ming-li, LIU Chen-yang
( Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)
Abstract: In this study, MgO is added to GGBS as an activator and is used to stabilize kaolin clay. For the purpose of
comparison, cement is used as another type of binder to stabilize kaolin clay. The effect of wetting-drying cycles on the
durability of the stabilized soils is investigated. The results of unconfined compression tests show that wetting-drying cycle has
more evident effect on GGBS+MgO stabilized soils. The change rules of unconfined compressive strength, pH, secant modulus,
and mass loss with wetting-drying cycle and standard curing time are discussed. It is found that the values of unconfined
compressive strength of GGBS+MgO-stabilized soils are 1.5 times those of cement-stabilized soils under the standard curing
condition. pH of GGBS+MgO-stabilized soils is slightly lower than that of the cement-stabilized soils. Upon wetting-drying
cycles, the unconfined compressive strength of GGBS+MgO-stabilized soils decreases more rapidly than that of the
cement-stabilized soils. pH of both GGBS+MgO- and cement-stabilized soils decreases with the increasing wetting-drying
clay is weaker.
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cycles. It is found that the degree of integrity of GGBS+MgO-stabilized soils is lower than that of the cement-stabilized soils. It

is concluded that compared with that of the cement-stabilized soils, the wetting-drying durability of the GGBS+MgO-stabilized
Key words: soft clay; cement; GGBS+MgO; stabilization/solidification; durability
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Table 1 Main physico-chemical properties of kaolin clay
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Table 2 Main physico-chemical properties of GGBS
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Table 3 Main physico-chemical properties of MgO
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Table 4 Main chemical composition of soft clay, cement, GGBS and MgO

CaO SiO, ALO; S04 MgO Fe, 05 KO  TiO, MnO  Na,O P,0s e o

fE 0.14 4273 33.76 0.07  0.063 5.13 0.15 0.51 0.11 0.13 0.079 16.45
7KV 49.7 22.6 9.87 3.84 2.06 3.50 0.75 0.62 0.38 0.24 0.15 6.19
GGBS 34.0 343 17.9 1.64 6.02 1.02 0.64 1.17 0.28 0.25 0.02 2.67
MgO 2.46 5.58 0.42 0.10 81.3 0.22 0.01 — 0.01 — — 9.87
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Fig. 1 Change of pH with cement- and GGBS+MgO-stabilized
soils under standard curing and wetting-drying cycles
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Table 5 Mix design of stabilized soils
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Fig. 2 Change of unconfined compressive strength of cement- and

GGBS+MgO-stabilized soils under standard curing
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Table 6 Criteria for evaluating integrity of stabilized soil samples"!
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Fig. 8 Change of accumulated mass loss of cement- and
GGBS+MgO-stabilized soils with wetting-drying cycles
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Fig. 10 Results of integrity evaluation for stabilized soils
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