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Strength characteristics and microscopic mechanism of
roadbed soil stabilized by steel slag micro-powder and
incineration slag composite

SHAO Feiyang’, XIANG Guosheng', ZHANG Hongri?, WANG Xinxin',

SONG Shaohui’

(1. College of Civil Engineering and Architecture, Anhui University of Technology, Ma’anshan 243032, Anhui, P.
R. China; 2. Guangxi Transportation Science and Technology Group Co., Ltd., Nanning 530007, P. R. China)

Abstract: To alleviate the shortage of sand and gravel raw materials and promote the resource utilization of steel
slag and municipal solid waste incineration bottom ash (MSWIBA), this study used MSWIBA and natural soil
as base materials, with steel slag micro-powder added externally to prepare mixed soil materials for pavement
bases. A combination of macroscopic and microscopic research methods was adopted: macroscopic mechanical

properties were analyzed via 7-day unconfined compressive strength tests and triaxial compression tests, while
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microstructural characteristics were characterized by X-ray diffraction (XRD) and scanning electron microscopy
(SEM). The influence regularities of steel slag micro-powder dosage and MSWIBA proportion on the strength
of improved soil, as well as their solidification mechanisms, were systematically explored. The results show
that the addition of steel slag micro-powder and MSWIBA can significantly enhance the mechanical properties of
the improved soil, and the strength first increases and then decreases with the change of their dosages, based on
which the optimal mix ratio is determined. The solidification effect stems from the cementitious substances
generated by the hydration of steel slag micro-powder, the activation of MSWIBA in an alkaline environment,
and the stacking and friction effects between MSWIBA and soil particles, which collectively optimize the
internal structure of the material. The research provides a feasible reference for the preparation of base materials
by MSWIBA and steel slag resource utilization.

Keywords: steel slag; municipal solid waste incineration bottom ash (MSWIBA); compressive strength; micro-

structure; subgrade materials
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Fig.1 Gradation curves of soil and MSWIBA
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Table 3 Chemical composition of steel slag

%

Ca0 Si0,  ALO, Fe,0, MgO MnO  Hfts

58.85 12. 80 5.21 14.39 2.63 2.20 2.74

Si0,  Fe,0, ALO, MgO CaO KO  Jfih

39.96 4.45 10.02 3.75 31.55 2.05 8.22
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Table 2 Toxic leaching of MSWIBA
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Zn 8.589 3 100
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Table 4 Mix ratio of test materials
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Fig.3 7-day unconfined compressive strength of improved
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Table 5 Cohesion and internal friction angle of different

improved soils

KFEC & H WM ¢/()  Fi%T1c/kPa
5056 it -+ 152 ik 35.01 214
5056 Jrids +10 % itk 34.00 194
5056 Jrifs +20 %6 i 32.51 170
3096 i+ 15% i 33.50 177.32
7000 it 4152 it 34.06 180. 55
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