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Influence of the thickness of the overlying CRSS rapid
solidifying sludge hard shell layer on the bearing characteristics
of sludge foundations
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Abstract: The composite early strength soil stabilizer (CRSS) has the characteristics of rapid setting and high
strength. The independently developed CRSS stabilizer is used to rapidly solidify the surface sludge as the
overlying hard shell layer. Through model tests, the failure mode of the hard shell layer, p-s curve
characteristics, the shape of the deflection basin and the distribution law of soil pressure under different

overlying hard shell layer thicknesses (3 cm, 6 cm, 9 cm and 12 cm) are studied. On the basis of the existing

Y F EHH:2022-10-17
E&TE FHLEH A (20-163-13-2T-007-060-01)
EEE A EBI(1998- ), 55, FEF e FALBFFY , E-mail: 2446250985@qq.com
e GEAEER ), B 4, #0842k $ I, E-mail : fangxiangweil975@163.com
Received: 2022-10-17
Foundation item: Science and Technology Innovation Project (No. 20-163-13-ZT-007-060-01)
Author brief: WANG Mingming (1998- ), main research interest: sludge solidification, E-mail: 2446250985@qq.com.

FANG Xiangwei (corresponding author), PhD, professor, doctoral supervisor, E-mail: fangxiangweil975@163.com.



% 2 E A, 5. £ B CRSS Bk Bl AL iR AR 5 B B B AT b o 3 AL AR R 4 T 09 % v 71

deformation theory of the deflection basin, combined with the test results, deformation shape function of the
deflection basin is modified. The results show that with increase of the thickness of the hard shell, the failure
mode of the hard shell transits from folding failure to punching failure; The greater the thickness of the hard
shell, the more obvious the diffusion effect, and the higher the ultimate bearing capacity, as well as the
corresponding increase in settlement; the settlement displacement at different distances from the central point of
the load plate can be described by the shape of the deflection basin. A modified formula for calculating the
assumed deformation of the logarithmic deflection basin is proposed, which is more reasonable than the formula
for calculating the assumed deformation of the linear deflection basin; the earth pressure decreases from the
center outwards and gradually decreases along the depth direction; the distribution of earth pressure becomes
more uniform with increase of the thickness of the hard shell.

Keywords: sludge foundations; composite early strength soil stabilizer (CRSS); rapid solidifying; hard shell

layer; bearing capacity; deflection basin
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Fig. 1 Model experimental device
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Fig.2 Schematic diagram of sensor layout
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Fig.3 Model experimental device
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Table 3 relative stiffness parameters and radius
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Table 4 Comparison of different deflection basin functions 0
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