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Experimental Study on Fly Ash-Based Foam Concrete and Its Industrial Application in Mine Filling
ZHONG Xingchang
(Luoyang Kunyu Mining Co.. Ltd., Luoyang, Henan 471000, China)

Abstract: In order to solve the filling demand of upward drift filling mining method in the broken rock area of a gold mine in
Luoyang, f{ly ash-based foam concrete was used to fill the goaf. The slump test and uniaxial compression test were carried out
to explore the influence of fly ash content on the compressive strength of filling body, and the cementitious mechanism of fly
ash based foam concrete was analyzed. The results show that the foam concrete can control its flow state through the foaming
rate (wet bulk density), and the slump values of the slurry with different cement contents are controlled between 24 cm and 27
cm. At this time. the slurry has a good flow performance and no bleeding phenomenon. Whether fly ash is added or not, the
strength of foam concrete specimen can meet the strength requirements of upward drift filling mining method, but the costs of
foam concrete materials can be reduced by 46.7% by adding fly ash, and fly ash-based foam concrete has a good application
prospect. The fly ash optimizes the pore structure by generating C —S —H gel and ettringite to improve the later strength of the
filling body. In the industrial test of foam concrete, the total volume of goaf is 525 m’, the costs of filling materials are about
55, 000 yuan, and the comprehensive filling cost is 42 yuan/t. The filling slurry has good leveling and no bleeding, and the
strength of filling body is consistent with the indoor test values. The industrial test of filling has achieved the expected effect
and solved the urgent problem of mine filling production.
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Table 1 Experimental results of slurry slump

KB/ (kg/m*)  RIAR/ BHKIRA E/ (kg/m®) P&/ cm

300 75 488 24.2
400 67 633 24.4
500 58 779 24.9
600 50 925 25.5
700 42 1071 26.7

i L R kiR, AN [A] K g 8 & (300 ~ 700
kg/m®) IRHE FLYHE B R B AE 24 ~27 em T
AL 3K T T R stk OX ) Y LI i R R TG WK B
%, BEFEKIEB m N &R R E T,
V& B RO (24.2~26.7 cm) , 3¢ IR 76 [F
PRAR ORI 7 F AR TH 85 B3 R BT AR HE R
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Table 2 Uniaxial compressive strength of foam

concrete with different cement contents
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Fig.1 The relationship between cement content and

compressive strength of foam concrete
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Table 3 Uniaxial compressive strength of foam
concrete under conditions of different cement

and fly ash contents

Kle RO BT R/ MPa F K BROR B R 38 1 / MPa F
Y B/ N/ A/ e B/ B/ %
(kg/m®) (kg/m®) 1d 3d 7d 28d (55/m®) (kg/m®) (kg/m®) 1d 3d 7d 28d (55/m®)

1 300 487.50  0.00 0.05 0.06 0.09 132 1 400 200 1.18 2.39 3.04 7.06 196.0
2 400 633.33 0.08 0.22 0.38 0.61 176 2 300 300 0.39 1.23 2.36 4.14 161.6
3 500 779.17 0.34 1.05 1.40 2.02 220 3 240 360 0.29 0.90 1.55 3.58 141.6
4 600 925.00 1.18 2.5 3.07 4.24 264 4 180 420 0.20 0.61 1.06 1.88 121.2
5 700 1070.83 1.41 3.22 3.92 5.60 308 5 120 480 0.07 0.37 0.80 1.38 100.8
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Fig.2 Relationship curves between fly ash content and

compressive strength of foam concrete filling body
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Table 4 Material costs of pure cement filling under

different strength requirements of filling body
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Table S Material costs of filling material containing
cement and fly ash under different strength

requirements of filling body

FoH R K e IR 1k i/ ZEA R R
MRIEER/ B/ B/ A/ y A/
MPa (kg/m®)  (kg/m?) (JG/m?) 0 (J6/m?)
4 300 300 161.6 6.25 10.1
0.8~1.0 240 360 141.6 30.00 42.5
0.2~0.3 60 540 80.4  63.75 51.2

FHURSREE KRB E/ Mﬁﬁi%‘/ b Y ﬁf'f/ﬁiﬁﬂﬁi

TR /MPa (kg/m?*) (JT/m?) A/ (6 /m?)
4 600 264 6.25 16.5
0.8~1.0 500 220 30.00 66.0
0.2~0.3 400 176 63.75 112.2
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Fig.3 XRD patterns of each sample
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Fig.4 The microstructure of each sample (1 mm)
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Fig.5 The microstructure of each sample (10 pm)
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Fig.6 The filling process of foam concrete in a gold mine
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