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Influence Effect of Fiber Blending Process on Coarse Aggregate Filling Slurry and Parameters Optimization
QIN Guoyu', ZHANG Guolong', LI Hai', XUE Gaili*
(1.Longshou Mine, Jinchuan Group Co., Ltd., Jinchang, Gansu 737100, China;
2.College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: The coarse aggregate backfill has high rigidity, poor toughness, and local energy storage accumulation, which is easy
to cause safety problems. The addition of fiber can improve the toughness and ductility of the backfill and enhance its
mechanical properties. Using coarse aggregate. waste rock, rod sand and river sand from Longshou Mine of Jinchuan as raw
materials, the effect of fiber blending process on uniaxial compressive strength of backfill was studied. Design-Expert software
was used to analyze the influences of various factors (slurry mass concentration, fiber volume rate, and cement content) on the
early mechanical properties of backfill and optimize the parameters. The nonlinear regression models between the early uniaxial
compressive strength value and various factors were established to reveal the interaction effects between different factors, and
the cost of filling slurry material after adding fiber was calculated. The results show that the addition of fiber can significantly
improve the compressive strength of the backfill. Compared with the blank group without fiber (3.03 MPa) , the strength of the
backfill in scheme [[ (wet mixing of filling materials firstly, and then adding fibers in three stages) is 4.35 MPa, with an
increase of 43.56% , which is the optimal scheme. The significant influencing factors of early mechanical properties of fiber
reinforced backfill are ordered as slurry mass concentration™cement content>fiber volume rate. The interaction effect between
slurry mass concentration and cement content is the most significant, which verifies the reliability of the regression model.
After adding fibers, the cost of filling slurry material only increases by 0.67%-15.6%. On the premise of meeting the strength
requirements of the backfill, the content of coarse aggregate and cement can be appropriately reduced, which can also reduce

the cost.
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Fig.1 Uniaxial compressive strength of backfill with

different fiber blending processes
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Fig.2 Uniaxial compression failure patterns of backfill with different fiber blending processes
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Table 1 Experimental results of surface optimization with

three factors and three levels

prm  RERCE SR KRBRE/, KR

B/ % /% (kg/m*) 5%/ MPa
1 84 0.15 310 2.21
2 84 0.45 310 3.10
3 81 0.30 310 2.02
4 81 0.15 330 1.91
5 81 0.30 310 2.02
6 78 0.30 290 1.16
7 81 0.45 290 1.50
8 78 0.45 310 1.32
9 84 0.30 330 2.94
10 84 0.30 290 1.86
11 81 0.45 330 1.85
12 78 0.30 330 1.22
13 78 0.15 310 1.18
14 81 0.15 290 1.55
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Table 2 Variance analysis of the quadratic polynomial

model of uniaxial compressive strength
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factors on uniaxial compressive strength
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Table 3 Material cost analysis of filling slurry

o ﬂéﬁﬁﬁﬁ KIBE) LFYEAB H}El;éiM& MBI/ (kg/m®) PR A/
R/ % (kg/m?) /% i BE / MPa L A o AR (JG/m®)
1 81 310 0.00 1.65 127 255 845 367 135.0
78 290 0.30 1.16 123 246 815 354 141.1
3 78 310 0.15 1.18 122 243 806 350 140.2
4 78 330 0.30 1.22 120 240 794 344 152.8
81 290 0.15 1.55 129 258 854 370 135.9
6 81 310 0.30 2.02 127 254 842 365 148.6
7 81 330 0.15 1.91 126 251 832 361 147.7
8 84 290 0.30 1.86 134 268 889 386 144.3
9 84 310 0.15 2.21 133 266 880 382 143.4
10 84 330 0.30 2.94 131 262 868 377 156.1
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