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Study on Compression Characteristics of Solidified Mud-Sand Mixed Fillers

Considering Particle Breakage
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(1.State Grid Jiangsu Electric Power Company Construction Branch, Nanjing, Jiangsu 210000, China; 2. School of Civil and Hydraulic

Engineering, Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract: The mixed filler of solidified mud and sand provides an ideal solution for the resourceful disposal of
wasted engineering mud, and the compression characteristics of filling engineering are closely related to the
strength characteristics and particle breakage characteristics of mixed fillers. This study conducted large size
compression tests on mixed fillers with different particle gradations and established a discrete element method
(DEM) model that incorporated particle breakage for the side-limited compression tests of solidified mud-sand
mixed fillers. The changes in the compression modulus of the mixed fillers and the amount of solidified soil
particle breakage during compaction were investigated. The study placed a special focus on analyzing the
impact of factors such as the solidified mud mixing ratio and the initial void ratio on the compression properties
and the stress-strain relationship of the mixed fillers. It also demonstrated the feasibility of using mixed fillers
in filling engineering. The results show that under compacted conditions, the compressibility of the solidified
mud-sand mixed fillers is positively correlated with the mixing ratio of clay particles, but negatively correlated
with the strength of mud particles. The addition of a certain amount of solidified mud particles can effectively

reduce the compressibility of loose sand at low stress levels. However, the compressibility of the mixed fillers
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slightly improves due to the breakage of mud particles at high stress levels. In the compression process, the

degree of particle breakage in the mixed filler increases with the increase in mud mixing ratio and sand initial

void ratio, and the final breakage rate tends to approach 80% at the end of compression.

Keywords: mixed filler; large size compression test; discrete element model; compression modulus; particle

breakage characteristics
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Figure 2 Experimental materials
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Table 1 Parameters of waste mud slurry %
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Table 2 Large size compression test of mixed fillers

under different conditions

TR Je kLo i/ RHLIBEALL/ ek R~/

kPa % (em>Xcm)
F1 250 20 $3% 3
F2 250 50 $3X3
F3 600 20 P3X3
F4 600 50 P3X3
F5 600 50 P3X6
F6 600 50 P5X5
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Figure 3 Compression curve of mixed fillers
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Figure 11 e-lg p compression curves of slightly dense sand

mixed with solidified fillers at different contents
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Figure 12 e-lg p compression curves of dense sand mixed

with solidified fillers at different contents
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Figure 13 Stress-strain curves of samples at different

initial void ratios
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Table 5 Compression modulus E, , of each sample
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Figure 15 Stress-strain curves of mixed fillers with

solidified mud of different strengths
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Table 6 Compression modulus E,_, of mixed fillers with

solidified mud of different strengths
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Figure 16 Change in breakage rate of solidified soil

particles with vertical pressure during compression
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