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Experimental study on expansive soil improved by steel

slag powder-cement under dry-wet cycles
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Abstract: In order to effectively control the swelling characteristics of expansive soil under dry-wet cycles, the
cement-steel slag powder admixture was used to improve expansive soil. The samples of expansive soil (Es),
cement improved expansive soil (Es-C), steel slag powder-cement improved expansive soil (Es-SSP-C) and steel
slag powder-cement-NaOH improved expansive soil (Es-SSP-C-N) were prepared. The change rules of physical and
mechanical properties such as no-load expansion rate, volume mass change rate and unconfined compressive
strength (UCS) of the samples under different curing ages and different dry-wet cycles were tested. Combined with
scanning electron microscope (SEM) and energy spectroscopy ( EDS) analysis, the microstructure and material
changes of the improved soil were discussed. The tests results showed that the no-load swelling rate of each
improved soils were reduced by more than 95%, and the time for the swelling to reach stability was shortened,
among which Es-SSP-C-N has the best control effect on the swelling of expansive soil. After dry-wet cycles, the
volume change rate of each improved soils were controlled within 1. 6% , which is reduced by 85% , and the mass
change rate was much lower than that of the expansive soil, the volume and mass change rate of Es-SSP-C is the
most stable. The unconfined compressive strength of each improved soils were significantly improved, among which
Es-SSP-C-N had the highest strength, and Es-SSP-C had the best resistance to strength deterioration under
repeated dry-wet cycles. The hydration cycle of steel slag powder itself was slow, about 60 days, and its hydration
activity could be effectively stimulated by adding a small amount of NaOH.
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rate; unconfined compressive strength
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Tab. 1 Physical and mechanical parameters of expansive soil

I RIREAKE ik 25 T B FLER M SRR
d, w/ % p/g+ cm pa/g * cm’ e wwp /%
2.70 31.1 1. 83 1. 43 0. 94 32.4
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wow. /% I L F./% e ¢/kPa

67 34.6 —0.04 67 12. 8 168
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Tab. 2 Main chemical composition and percentage of steel slag powder and cement

b2 1% 4y Ca0 Al, O, SiO, MgO Fe, O, MnO, SO, Na, O P, O;
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Tab.3 Material ratio of various samples (mass percentage)
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Tab. 4 dry wet cycle test scheme

L e S L
i

1-6 Es 7 0, 1.,2,3,4.5
7-29 Es-C 7.28,.60, 90 0,1, 3,5.7.9
30-53 Es-SSP-C 7, 28, 60, 90 0., 1, 3.5, 7.9
54-77 Es-SSP-C-N 7., 28, 60, 90 0, 1, 3.5, 7.9
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