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Road performance investigation of slurry shield tunnel residue
improved by industrial waste residues

GUO Qinying’, LI Baiyun®, DING Jianwen', CHEN Jiangang®, SUN Shual’,
MA Yunlong®
(1. School of Transportation, Southeast University, Nanjing 210096, P. R. China; 2. Foshan Transportat Sci &-
Technol Co. Ltd., Foshan 528000, Guangdong, P. R. China)

Abstract: This study is carried out to investigate the resource utilization of mud water shield residue. Industrial
waste residues such as alkali slag and desulfurization gypsum are reasonably used to be combined with the
traditional lime, in order to convert waste mud into qualified roadbed filling materials. Through the laboratory
compaction tests, CBR tests, unconfined compressive strength tests, wetting-drying cycle tests and
microscopic tests, the mechanical properties, immersion stability and durability of shield tunnel residue
improved by lime-alkali slag and lime-desulfurization gypsum were studied, and the improvement mechanism
was analyzed. The test results show that the mechanical properties of the soil were improved significantly after

compound improvement. The water stability and durability were also greatly improved, with better mechanical
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properties for road use. Among them, the overall water stability performance and durability of the lime-

desulfurization gypsum groups were better than the lime-alkali slag groups. During the wetting-drying cycles,

the durability of the specimens mixed with 3% desulfurization gypsum was better, with only small cracks not

penetrating the specimens during the cycles. The study shows that the shield tunnel residue has good mechanical

properties after compound improvement of lime and desulfurization gypsum, and can be used as roadbed filling

materials.

Keywords: shield tunnel residue; industrial waste residues; mechanical properties; wetting-drying cycle;

microscopic mechanism
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Fig. 1 Original appearance of the shield residue
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Table 1 Basic physical parameters of shield residue

PN #IE/(g/cm?) T /(g/cm?)
59. 1 1.79 1.12
R/ % YBER/ % SAYEAR L
44.8 21.4 23.4
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Table 2 Main chemical composition of test raw materials
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Fig. 3 XRD diffraction pattern of experimental raw material
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Table 3 Experimental mix proportion
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Table 4 Compaction test results

me 5 g K RR TR/
/% (g/cm?)
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D3 3% £ K+5% B 22.1 1.54
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Fig. 8 Apparent state of specimens under the action of wet and dry cycles
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immersion height under the action of wet and dry cycles
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Fig. 12 XRD diffraction comparison chart
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Fig. 13 Schematic diagram of micromechanism
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