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Road Performance of Red Mud Composite Solidification Agent for
Solidified Silt and Its Mechanism

WU Weijun', ZHANG Kunpeng'™, ZHANG Ning®, DING Beidou’, WANG Jiahui’

(1. Shanghai Road and Bridge( Group) Co. Ltd., Shanghai 200433,China; 2. Jiangsu Key Laboratory of Disaster Impact
and Intelligent Prevention in Civil Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Red mud composite stabilizers, composed of industrial wastes such as red mud, carbide slag, and desulfurized
gypsum, were used to solidify low liquid limit silt. The changes in mechanical properties (unconfined compressive
strength and splitting strength) and durability (water stability and dry-wet cycle) of the solidified silt were explored.
Additionally, scanning electron microscopy (SEM) and X-ray diffraction (XRD) were employed to analyze the
solidification mechanism of red mud composite solidification agent. The results show that the unconfined compressive
strength and splitting strength of solidified silt increase with both the increasing content of the stabilizer and the extension
of curing age. When the content of red mud composite solidification agent is increased from 8% to 24 % and the age
of maintenance is extended from 7 d to 28 d. The water stability coefficient improves from 69.5% to 82.4%. After 12
dry-wet cycles, the strength loss rate of stabilized silt reaches 35.14 % . When the red mud composite stabilizer is
incorporated into the silt, hydration reactions occur, forming gelatinous calcium silicate hydrate (C-S-H) and calcium
aluminate hydrate (C-A-H) gels. Simultaneously, C-A-H reacts with CaSO, to produce ettringite (AFt) crystals.
The C-S-H and C-A-H gels encapsulate and fill the soil particles, while the AFt crystals interpenetrate the soil
particles, integrating them into a whole and effectively enhancing the road performance of solidified silt.
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Table 1 Basic physical indicators of silt sample

Natural moisture (by Liquid limit(by Maximum dry density/ Optimal moisture(by

Plastic limit(by mass)/ % Plasticity index

mass)/ % mass)/ % (grem™?) mass)/ %
13.3 17.2 26.2 9 1.96 11.2
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Table 2 Chemical compositions(by mass) of three kinds of solidification agents

Unit: %
Material CaO SiO, AlLO, Fe,O, MgO Na,O SO,
Red mud 34.38 25.61 7.84 9.43 2.99 0.31
Carbide slag 84.30 3.40 0.18 0.23 0.79 0.11
Desulfurization gypsum 45.06 1.08 0.78 0.46 0.11 32.14
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Fig. 1 XRD patterns of three kinds of solidification agents
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Table 3 Microscopic test scheme for solidified silts

w(solidification agent)/ %

Sample name

Curing age/d  Experimental project

Red mud Carbide slag Desulfurized gypsum
Silt 0 0 0
Silt of single-doped red mud 15. 84 0 0 7/28 SEM/XRD
Red mud composite solidified silt 15. 84 14.32 7.32
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Fig.5 Variation of mass loss rate and volume expansion rate of solidified silts (red mud solidification agent content is 16% )

with number of dry-wet cycle
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