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Experimental Study on Mechanical Properties of Paste Filling Body Mixed with Calcium Carbonate
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Abstract: Calcium carbonate can be used as a retarder to increase the flowable time of the filling slurry. In order to study the
influence of calcium carbonate on the mechanical properties of paste filling body, the single factor and orthogonal method were
used to design the filling body material ratio scheme, and the filling body was prepared. The uniaxial compression test was
carried out on the filling body specimen, and the acoustic emission change of the filling body during the loading process was
monitored in real time. The microstructure of the crack of the specimen was observed by SEM. The influence law and weight
order of each factor on the compressive strength of the filling body were studied, and the failure mechanism of the filling body
was analyzed from multiple perspectives. The results show that with the increase of calcium carbonate mass fraction, the
strength of filling body decreases first and then increases. After adding calcium carbonate, the influence of mass fraction of fly

ash, cement and solid material on the strength of filling body at each curing age (3 d, 7 d, 28 d) is basically the same as that
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before adding calcium carbonate. Calcium carbonate has a weak degradation effect on the compressive strength of filling body,

but it has a price advantage and can be used as a retarder for filling materials. Based on the range analysis, the weight order of

the influence of each factor on the 28 d strength of the filling body is cement mass fraction™calcium carbonate mass fraction>>

solid mass fraction>fly ash mass fraction. According to the failure characteristics of filling body. with the increase of curing

age, the failure mode of filling body changes from ductile splitting to brittle shear failure. The acoustic emission ringing count

changed abruptly before and after the initial compaction of the filling body approaching the elastic deformation stage and the

peak stress, which revealed the internal damage evolution process of the filling body.

Key words: Calcium carbonate. Paste filling body, Mechanical property, Acoustic emission, Failure mechanism
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Table 1 Ratio schemes for performance

test of paste filling material %

I A iy BE K ke R 55 AT A

1 85 18 10 3 54
2 85 22 10 3 50
3 85 20 8 3 54
4 85 20 12 3 50
5 85 20 10 1 54
6 85 20 10 5 50
7 83 20 10 3 50
8 87 20 10 3 54
9 85 20 10 3 52
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Table 2 Compressive strength of gangue gypsum filling body specimens
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3 0.53 0.69 0.63 1.79 1.35 1.89 3.71 3.36 3.41 0.63 1.79 3.49
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Fig.1 The influence of various factors on the

compressive strength of filling body
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Fig.2 X-ray diffraction pattern of filling material
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Fig.3 Stress-strain curves of filling body

22 WHRESH

FET R R A B TN R R A I S A
PORMRES X, X, X X, IR SRm, ok Al
N FE LR BT R 9 B B 5 ) o i S 0 v o —
ARV, L, 7E AT e A SRl L BT 4 IR 3
IKFIESS IR IR IF 51 A 2243 ik AT I A 43T .
DL 28 d 58 A ], R 5T R W TS SE R B R B R 1 2
HWE.E3HELRB BRI ERGER . B4R X,
X0 X X, T K, HSWER M., Hb,1,
24 3K AR KR B4 5 X, R 8% .10% .
129 M B B 4340 X R 18%6.20 % .22 % L Bk iR
B R A B X, R 196.3% .5 %0 . [ RE R A B X
9 83%.85%0.87% 0 K . HFR AN FER: — 52 H 2
(45 22 KR T A R 25 R S 2 1E

®3 EXRBEHARRER

Table 3 Orthogonal experimental design schemes and results

FHE Xi/% X/% Xs/% Xi/% 28 dPUEHRE/MPa

1 8 18 1 83 3.34
2 8 20 5 85 6.20
3 8 22 3 87 3.88
4 10 18 5 87 10.69
5 10 20 3 83 5.42
6 10 22 1 85 7.05
7 12 18 3 85 5.81
8 12 20 1 87 7.86
9 12 22 5 83 6.28
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Fig.5 Failure characteristics of filling body specimens
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count-stress-time of filling body specimens
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