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Fig. 1 Particle size distribution of cement and binders
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Fig. 2 Equipment of simulating curing condition for CPB
materials: (a) Overall of curing equipment for CPB;
(b) Sensor of MPS-6; (c) Sensor of STE; (d) Data logger of
Em50
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Table 1 Schemes and results of curing stress on influence

of strength for CPB materials

Curing Uniaxial compressive strength

FXDSIMEN ey (UCS)/MPa

' kPa 3d  7d  14d 284
1 0 076 107 148 197
2 90 127 160 215 273
3 180 1.66 201 263 3.8
4 270 196 239 293 342
5 360 225 265 322 3.68
6 450 247 280 340 3.84
7 540 265 299 355  4.00

Note: Mass concentration of backfill is 76%; tailing-cement

ratio is 6.
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Fig. 3 Curing stress application for CPB materials during

curing process
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Fig. 4 Relationship between strength and tailing binder

ratio for CPB materials
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Fig. 5 Evolution law of strength growth rate and curing

time, curing stress for CPB materials
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Fig. 7 SEM images of CPB materials at different curing stresses for seven days: (a) 0 kPa; (b) 180 kPa; (c) 360 kPa; (d) 540 kPa
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Fig. 8 Binary SEM images of CPB materials: (a) 0 kPa; (b) 180 kPa; (c) 360 kPa; (d) 540 kPa
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Influence rules of curing stress on strength of cemented paste
backfill materials and its mechanism analysis
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Abstract: To simulate the similar curing environment of field condition for cemented paste backfill(CPB)
materials, and to analyze the influence of curing stress on the strength of CPB materials, the total tailings in one
copper mine was selected as the research object, the effects of the curing stress and curing time on the strength of
CPB materials were studied. The scanning electron microscope was used to observe the microstructure of cemented
paste backfill materials, and the computer image processing technology was applied for the binary processing for
the SEM image, then the fractal dimension method was adopted to analyze the compressive strength mechanism.
The results show that the strength of CPB materials increases with the increase of the curing stress, and it shows
the quadratic function of one variable, also the strength increases significantly with the increase of curing time. The
box-counting dimension increases with the increase of curing stress. The mechanism for the influence of curing
stress on the strength of CPB materials is that, with the increase of curing stress, the porosity decreases greatly due
to the dissipation of pore water pressure, and the hydration reaction increases, the pores are filled by the hydration
products, also the pores are decreased for the CPB, forming the new bearing frame of CPB materials, which
resulting in the increase of strength for CPB materials.
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