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Abstract: To explore innovative ways for the reusing of construction waste slurry, a series of tests and numerical
analysis were conducted using pile foundation engineering slurry as backfill for vertical cutoff walls with the addition of
manufactured sand tailings (tuff powder) as modification material. The test results indicate that the addition of
manufactured sand tailings could enhance the slump of the slurry at the same water content, resulting in a more uniform
particle distribution. The water content range for the slump of 100-150 mm is between 48% to 56%, approximately 1.1-
1.3 times the liquid limit. When the addition of manufactured sand tailings increases from 0% to 10%, the slurry’s
compression index decreases by 10%, the permeability index increases by 8%, and the permeability coefficient decreases.
Over 7% content, the slurry’s permeability coefficient could achieve the impermeable standard of 1x10"" cm/s under low
stress. The numerical analysis results reveal that the self-weight consolidation of low-permeability slurry under one
dimensional condition is significantly slow. When the manufactured sand tailings increases from 0% to 10%, the final
settlement decreases by 10%-15%, and the settlement rate in the later stages of consolidation exceeds that of the
unmodified slurry. In the shallow region of the wall, the slurry with a 10% addition of manufactured sand tailings
consistently meets impermeability requirements. In engineering practice, it is crucial to strictly control the initial
permeability coefficient of the material and pay close attention to the changes in permeability coefficients at the shallow

and bottom of the wall.
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Table 1 Environmental geotechnical parameters of backfills

W4 EL G, Fpl(grem)  FRL% MLY% WL/ % PR /% SA IR /%
WEEE TRRVE 2K 2.65 1.69 20.1 65.5 14.4 43.0 22.6
B R} 2.62 1.64 30.0 55.0 15.0 38.4 17.1

A4 HLS %/ (uS-cm ') pH Pb/(ug'L") Cu(ug'L") Ni/(ug'L") FelugL") Zn/(ug'L™
3L T2 2 108 8.1 0.7 4.5 2.1 226.5 5.5
B> R} 430 8.7 60.7 1.6 IR 527.7 4.0
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Table 2 Elemental and mineral composition of construction waste slurry from pile foundation engineering

TR ALK Sio, AlLOs Fe,0, CaO K,0 MgO Na,O TiO,
TE/% 62.1 15.7 5.0 3.2 2.7 1.7 0.9 0.8
ALk A 2MA A =B Rexe A A EKAH JifeA BERAT EANe)
T Y% 49.6 19.6 10.2 10.0 3.7 32 2.0 1.0
x3 HFIWERTRESTYER
Table 3 Elemental and mineral composition of manufactured sand tailings
TR AR SiO, AlO; CaCO; Fe,0; K,0 MgO Na,O TiO, MnO
EE% 38.8 14.8 11.4 4.9 3.9 1.6 1.5 0.6 0.2
LAk Bzt KA P Ti A FRls o R tiEga WA PR
TE/Y% 31.3 24.0 13.1 10.5 7.5 5.5 3.1 2.9 2.0
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Fig. 1 Particle-size distribution curves of construction waste

slurry with different manufactured sand tailing content
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Fig. 2 Relationship between slump and water content of

construction waste slurry with different
manufactured sand tailing content
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Fig. 3 Relationship between void ratio and consolidation

pressure of construction waste slurry with differ-

ent manufactured sand tailing content
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Table 4 Calculation parameters for construction waste slurry
consolidation behavior
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