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Fracture performance of basalt fiber concrete three-point
bending beam
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(1. Faculty of Civil Engineering Mechnics, Kunming University of Science and Technology, Kunming 650500 P.R.
China; 2.College of Civil Engineering, Hunan University, Changsha 410082 P.R. China)

Abstract: In order to explore the fracture performance of basalt fiber concrete (BFRC), the three-point bending
beam method of the Hydraulic Concrete Fracture Test Procedure was used to fabricate concrete specimens with
different fiber lengths and dosages with a joint height ratio of 0.4, and the MTS test was used. The machine
carried out the loading test on the specimen, obtained the test results of the basalt fiber concrete three-point
bending beam, and analyzed the fracture parameters such as P-CMOD curve, initiation toughness, instability
toughness and fracture energy, and obtained the following conclusions: After the basalt fiber is added, the
fracture performance of the specimen has been improved. The more the fiber content, the longer the fiber
length, and the fuller the descending section of the P-CMOD curve; the specimen with a fiber length of 18 mm
and a content of 1.5% will start the improvement of fracture toughness and instability fracture toughness is the
most obvious; the specimen with a fiber length of 12 mm and a content of 1.5% has the largest fracture energy.
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Table 1 Main performance indicators of basalt fiber

Kif/mm  RAHEEam REEMpa T
i /GPa
6.12.18 17 3 000~4 800 91~110
WOAEI /% B/ (gem °) L TAFWE/C
1.5~3.2 2.65 650
*2 XEGEALL
Table 2 Proportion of test piece
R e
N ‘ K wmE
KR Bk " 7
mm  ®/%

PC 1 2.8 0.5 4
BF-6-0.5 1 2.8 0.5 6 0.5 4
BF-6-1.0 1 2.8 0.5 6 1 4
BF-6-1.5 1 2.8 0.5 6 1.5 4
BF-12-0.5 1 2.8 0.5 12 0.5 4
BF-12-1.0 1 2.8 0.5 12 1 4
BF-12-1.5 1 2.8 0.5 12 1.5 4
BF-18-0.5 1 2.8 0.5 18 0.5 4
BF-18-1.0 1 2.8 0.5 18 1 4
BF-18-1.5 1 2.8 0.5 18 1.5 4
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Fig. 1 Schematic diagram of three-point bending beam
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Table 3 Double K parameter

Ic »

W4 A2 1%/ (MPasm'’?) A ) JIE 0 45 1L RFaWTHBE/ (MPasm'?) W7 24 ) 2 3 i L
PC 0.1621 1.000 0 0.246 1 1.000 0
BF-6-0.5 0.164 4 1.014 2 0.264 6 1.0752
BF-6-1.0 0.176 5 1.088 8 0.2887 1.1731
BF-6-1.5 0.1881 1.160 4 0.2059 0.836 7
BF-12-0.5 0.1852 1.1425 0.2874 1.167 8
BF-12-1.0 0.2426 1.496 6 0.3369 1.3690
BF-12-1.5 0.3521 2.1721 0.3871 1.572°9
BF-18-0.5 0.1406 0.867 4 0.306 8 1.246 6
BF-18-1.0 0.3218 1.9852 0.3410 1.3856
BF-18-1.5 0.378 1 2.3325 0.4089 1.6615
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Fig. 9 Initiation toughness-fiber volume content
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Fig. 11 Instability toughness-fiber volume content
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Table 4 Fracture energy of specimen

AT G WizdgE/(Jom %) PR 1 /N
PC 125.7516 507.14
BF-6-0.5 258.043 5 735.37
BF-6-1.0 415.918 4 863. 90
BF-6-1.5 490.723 6 691. 30
BF-12-0.5 489.300 2 752.31
BF-12-1.0 920.354 4 874.87
BF-12-1.5 1489.5499 840. 81
BF-18-0.5 302.559 2 768.63
BF-18-1.0 559.304 4 751.77
BF-18-1.5 1016.677 3 802. 33
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Fig. 13 Fracture energy of specimen
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