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Table 1 Mixture ratio of modified slurry
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Fig. 1 Morphology of steel slag
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Table 2 Immersion expansion rate %
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Table 4 Composition and mass fraction of steel slag %

w(Ca0) w(8i0,) w(Fe,0,) | w(MgO) | w(ALO,)
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Table 5 Mix proportion design of modified steel slag

aggregate concrete
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Fig.2 Apparent deterioration of modified steel slag

aggregate concrete under sulfate attack
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Fig.3 Variation curve of mass loss rate of concrete with

erosion time
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Fig. 4 Variation curve of relative dynamic elastic modulus of

concrete with erosion time
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Fig. 5 Variation curve of compressive strength of concrete

with erosion time
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Fig. 6 X-ray diffraction analysis of concrete under sulfate

attack
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Fig. 8 The microstructure of concrete at 56 days of sulfate
attack
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Study on the properties of modified steel slag aggregate concrete under
sulfate erosion

LAN Sulian'*, ZHANG Hongri**, LI Hongming™"
(1. Guangxi Transport Vocational and Technical College, Nanning 530007, China; 2. Guangxi Key Laboratory of Road and

Structure, Guangxi Transport Vocational and Technical College, Nanning 530007, Chinaj;3.Guangxi Transportation Science and

Technology Group Co., Ltd., Nanning 530007, China)

Abstract: [ Purposes] The surface of steel slag aggregate was modified by cement-fly ash composite slurry. The
evolution law and deterioration mechanism of macroscopic mechanical properties of modified steel slag
aggregate concrete under sulfate were then investigated. [ Methods] The corrosion test of modified steel slag
aggregate concrete under sulfate action was carried out, the evolution laws of the mass loss rate, dynamic elastic
modulus and compressive strength of the modified materials were revealed. The microscopic characteristics of
modified steel slag aggregate concrete under sulfate attack were explored by X -ray diffraction (XRD) and
scanning electron microscopy (SEM). [Findings] The quality and dynamic elastic modulus of modified steel
slag aggregate concrete increased first and then decreased with the erosion time. Compared with steel slag
aggregate concrete and ordinary concrete, the compressive strength of modified steel slag aggregate concrete
increased by 5.7% and 15.6% respectively at 56 d. The modified steel slag is wrapped by cement-fly ash slurry,
alleviating the damage process in the process of sulfate attack. The internal erosion products of the modified
steel slag aggregate concrete was significantly reduced. At the same time, the modified steel slag contains active
components that can undergo hydration reaction, the pores and cracks will be effectively filled by the hydration
products generated. Hence, the corrosion resistance of the modified steel slag aggregate concrete is
significantly improved. [ Conclusions] The performance of steel slag aggregate concrete can be modified by the
cement - fly ash slurry, and the stability is improved, the sulphate resistance performance was effectively
enhanced. The research can provide a reference for the application and promotion of modified steel slag.

Key words: steel slag aggregate concrete ; modified steel slag; sulfate erosion ; durability ; mechanical property;

micro performance
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