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Abstract ;: Expansive soil is unsaturated soil with multiple fractures, super-consolidation, and repeated expansion and

contraction. In the environment where the dry and wet climate changes alternately, engineering accidents may occur
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due to the deformation of the swelling and shrinking of expansive soils. The chemical method of improvement is of-
ten used to enhance the interaction between soil and water so as to improve the engineering characteristics of expan-
sive soils. In this paper, steel slag powder was used as a new curing agent combined with cement to modify the ex-
pansive soil, whose mechanical property variation law and mechanism under dry-wet cycles were studied. The dye-
wet cycles tests were performed on the expansive soil (Es), which is improved by cement (Es-C), improved by ce-
ment and steel slag powder (Es-SSP-C), modified by cement and steel slag powder and NaOH (Es-SSP-C-N) re-
spectively. Afterwards, the volume change rate test, the unconsolidated undrained triaxial compression test (UU
test) , and the unconfined compressive strength test were conducted on these samples to study the mechanical prop-
erties such as the shear strength and related indexes. The results show that the volumetric change rate of the modi-
fied soil is considerably reduced compared to the unmodified soil sample, that the strength of the modified expansive
soil is greatly improved, and its intensity relationship is Es-SSP-CN > Es-C> Es-SSP-C > Es. Moreover, the im-
proved soil under the dry-wet cycles can still maintain a high level of strength, and that the strength increases with
the number of cycles. Scanning electron microscope (SEM) and energy dispersive spectrometer (EDS) were then
used to analyze the micro-morphology and phase change of four types of soils during the change of the number of
dry-wet cycles. It is found that the hydration of cement and steel slag powder leads to compactness of soil particles,
and hydration products such as calcium silicate hydrated (C-S-H) and calcium aluminate hydrate (C-A-H) gradually
increase, which weakens the erosion effect of water in the dry-wet cycle and ensures its strong stability during the
dry-wet cycles.
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Tab. 1 Physical and mechanical parameters of expansive soil samples

T ‘ N 93P 45
HEd,  RRKE /Y% BEE /(g em®) . I wp/ % Wil w, /% :
0aq/(g/cm?) Ip

2.70 31.1 1.83 1.43 32.4 67 34.6

Witk 35 B 1 i % 1A BE 52 BES . Ak AT HE/
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I Fs/% o/ C/kPa oKkE/ % (g+cm ?)

—0.04 67 12.8 168 0.94 28.20 1.430
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Tab. 2 Main chemical composition and percentage content of steel slag powder and cement

3% CaO Al O3 SiO, MgO Fe, Oy MnO, SO3 Na, O P, 05
B 1 W 45.99 2.55 14.07 4.26 24.15 4.36 — — 2.6
K 65.14 5.03 22.17 4.30 0.510 2.70 0.15
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Fig. 5 Microstructure of Es before and after drying-wetting cycles
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Fig. 6 SEM images of various types of improved soil under 2 000-fold mirror before dry-wet and after 9 dry-wet cycles
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Fig. 7 SEM images of various types of improved soil under 10 000-fold mirror before dry-wet and after 9 dry-wet cycles
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