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Abstract: The uniaxial compression-acoustic emission tests were carried out on four different basalt fiber admix-
ture (0vol%, 0.15vol%, 0.30vol%, and 0.45vol%) foam concrete (BFRFC) specimens at 600 and 1 000 kg/m® densities
in different freeze-thaw environments (0, 20, 40, 60, and 80 freeze-thaw cycles) to investigate the effects of density,
fiber admixture, and number of freeze-thaw cycles on the uniaxial compression performance of BFRFC. The com-
pression damage model was established based on the acoustic emission and uniaxial compression parameters to
quantitatively analyze the damage of BFRFC under different freezing and thawing cycles. The results show that:
BFRFC has obvious stages in the compression process, which are divided into four stages of dense, elastic, yield and
platform, and the acoustic emission characteristics show three stages of contact, steep increase and slow increase;

The strength loss rate of each specimen under different numbers of freezing and thawing cycles ranges from 3.4% to
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63.6%; The freezing and thawing environment would reduce the activity of acoustic emission, which would
seriously affect the mechanical properties of BFRFC; Basalt fiber doping causes the cumulative ringing number of
the specimen to increase and then decrease, which could slow down the loss of peak strength to a certain extent;
Freeze-thaw cycle accelerates the crack development, basalt fibers could effectively inhibit the development of
cracks, but the fiber agglomeration phenomenon is highlighted at high doping, and the internal damage is aggra-

vated; The damage of the BFRFC in the pre-pressure stage is low, and the damage development is accelerated at the

relative peak stress of more than 0.7, until the damage is damaged.
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Table 1 Mix ratio and density of basalt fiber reinforced foam concrete (BFRFC)

Densitylevel Cement/(kgm™®) Water/(kg:m™®) Foam/(kg-m™)

Basalt fiber volume fraction/vol% Mass of basalt fiber/(kg-m™)

A06 416.67 208.33 35.49
Al0 743.05 371.53 21.83

0,0.15, 0.3, 0.45
0,0.15, 0.3, 0.45

0,4.2,8.4,12.6
0,4.2,8.4,12.6

Note: A06 and A10 represent BFRFC with the density level of 600 and 1 000 kg/m®, respectively.
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(a) Schematic diagram of
freeze-thaw cycle stages
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(c) Acoustic emission
sensor arrangement
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Sample number A06-0.15vol% represents the design of dry density of
600 kg/m* and the volume of basalt fiber mixed with 0.15vol%.
The rest of the sample numbers are the same rules
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Fig.2 Stress-strain relationship curves of BFRFC
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Table 2 Differences in peak values of BFRFC with different

fiber contents (MPa)
Density grade  0vol%  0.15vol%  0.30vol%  0.45vol%
A06 3.164 4.012 5.500 6.587
Al10 6.431 7.042 8.336 11.176
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Fig.3 Damage interface of representative specimen of BFRFC
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20 F-T refers to the specimen with 20 freeze-thaw cycles. The rest of the specimen numbering rules are the same
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Fig. 4 Stress-strain relationship curves of BFRFC specimens of various grades in freeze-thaw environment
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Table 3 Fitted parameter values of A10-0.30vol% specimens
under different freeze-thaw cycles

Freeze-thaw cycle c m n

0 1.8347 3.7982 -0.0363
20 2019.3510 0.4204 0.0490
40 681.7456 1.2910 0.0227
60 203.2789 0.3836 0.1033
80 172.9196 -0.6244 0.1847

Notes: ¢ represents a constant; m and 7 are parameters related to
material damage properties.
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