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Microstructure and damage characteristics of basalt fiber reinforced foam concrete

ZHOU Chengtao"*, CHEN Bo™"*, ZHANG Juan®, LI Song"*
(1. College of Water-conservancy and Hydropower, Hohai University, Nanjing 210098, China; 2. State Key Laboratory of
Water Disaster Prevention, Hohai University, Nanjing 210098, China; 3. Jiangsu Surveying and Design Institute of Water
Resources CO., LTD., Yangzhou 225009, China)

Abstract: In order to study the microstructure characteristics of basalt fiber reinforced foam concrete and the
influence of different fiber content on its damage characteristics, this paper carried out X-CT test and uniaxial com-
pression acoustic emission joint test on basalt fiber reinforced foam concrete with density grade of 1 000 kg/cm?®.
Based on Avizo image processing and acoustic emission basic parameters and b; values (Improved b value), the
microstructure characteristics of fibers and pores and the damage evolution characteristics of materials were
analyzed. The results show that the addition of basalt fiber can effectively improve the mechanical properties of
foam concrete. The average compressive strength of the specimens with 0.5vol%, 1.5vol% and 2.5vol% fibers
increase by 1.37 MPa, 4.58 MPa and 2.77 MPa, respectively. The fiber fractal dimension of the specimen with
2.5v0l% content is mainly in the range of 1.0-1.3, the fiber agglomeration is obvious, the fiber angle is concentrated,
and the performance of the specimen is reduced. After adding basalt fiber, the trend of acoustic emission b; value of
the specimen is gentler, and basalt fiber can effectively inhibit crack development.

Keywords: basalt fiber reinforced foam concrete; microstructure; acoustic emission; damage characteristics;

uniaxial compression; b; value
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Fig.1 Basalt fiber
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Table 1 Mix proportion of basalt fiber reinforced foam concrete (BFRFC)

Mix proportion/(kg-m™)

Sample

Wet density/(kg-m™) Dry density/(kg-m™)

Cement Water Foam Basalt fiber
0%BF/FC-1 743.05 371.53 21.38 0 1170 1033
0%BEF/FC-2 743.05 371.53 21.38 0 1200 1 046
0%BF/FC-3 743.05 371.53 21.38 0 1180 1041
0.5%BF/FC-1 743.05 371.53 21.38 4.2 1206 1052
0.5%BF/FC-2 743.05 371.53 21.38 4.2 1200 1 050
0.5%BF/FC-3 743.05 371.53 21.38 4.2 1199 1048
1.5%BF/FC-1 743.05 371.53 21.38 8.4 1169 1032
1.5%BF/FC-2 743.05 371.53 21.38 8.4 1170 1035
1.5%BF/FC-3 743.05 371.53 21.38 8.4 1172 1036
2.5%BF/FC-1 743.05 371.53 21.38 12.6 1181 1 045
2.5%BF/FC-2 743.05 371.53 21.38 12.6 1203 1 047
2.5%BF/FC-3 743.05 371.53 21.38 12.6 1208 1 050

Notes: The specimen number as 0.5%BF/FC-1, where 0.5%BF/FC represents the volume ratio of basalt fiber, and 1 represents the specimen

number; BF—Basalt fiber; FC—Foam concrete.
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Fig.2 X-CT image analysis diagram of BFRFC
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Fig.3 Three-dimensional distribution of basalt fiber in foam concrete
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Fig.9 Acoustic emission signal parameters of BFRFC
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