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Tab.1 Physical and mechanical properties of BF

K /mm W2 {2/ pm W/ (g/m*) SAPERLEL /GPa PIfREREE/MPa  WPRPKE /%

30 7~15 2.63~2.65 91~110 3000~4800 2.4~3.0

ASCLL C30 TREE 1 %) B AR YR S48 i ih 19 BF 54, 2L 5e 31 6 il if . S At sy Wk 2, MR
i GB/T 50081 —2002¢ 3 id {R &E + J7 2 1 GE 50 J5 AR 1), $U R S BF 2Bt Pk A4 3 K8 100mm 1)
SEJTR B A 6 AR A A R R SRR R FE 43, DUORUE 2T 4 O3 A 15 2 HOC] BEBIL L 5E
BRI IR BE (20 23) °C VB BE =90 Yo Y BB vh i B 24 h J5 R B, B 5 v Bz 0 2 DA Ak 1Y
WMo PR SE U SRR A AT g S bR i SRR B T K R IR 284,
% 2 BFRC B MU (07 kg/m®)
Tab. 2 Mixed designs of BFRC (unit: kg/m*)

A K K e IR fib Lve) WOKA  XRE T R YRR 50 5
PC 170 290 65 880 950 8 0 0.0%
FCo. 3 170 290 65 880 950 8 7 0.3%
FCO. 6 170 290 65 880 950 8 14 0.6%
FCO. 9 170 290 65 880 950 8 21 0.9%
FCI.2 170 290 65 880 950 8 28 1.2%
FC1.5 170 290 65 880 950 8 35 1.5%

1.2 LS
K VR A i 7 e 30 MLE AT 37 5 AR BT IR S8 58, #8007 o 2 A8 FE i, Ik 22 0. 1mm/min, il
R e AR R A A R N RS B L SRR ATCR R 60z, IR AT L %R B 3 ] 4 A 2450 1 SR R H T
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Fig. 1 Compression load-displacement curves Fig. 2 Compressive strength of different fiber contents
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Experimental investigation of compressive behavior of basalt fiber
reinforced concrete by digital image correlation

AN Ru, CHEN Guoxiong, LI Yuankang, FU Shihua

(School of Civil Engineering and Architecture, Hainan University, Haikou 570228, Hannan, China)

Abstract: The influence of basalt fiber (BF) on compressive behavior was studied in basalt fiber
reinforced concrete(BFRC) with various BF contents by using digital image correlation(DIC). The
results showed that the incorporation of BF with appropriate contents elevated the compressive
strength and splitting tensile strength of concrete while the incorporation of BF with excessive
contents led to a negative effect. The compressive strength of BFRC showed a linear relationship with
the splitting tensile strength. Under the optimal content of BF, the compressive strength is 24. 40%
higher than that of plain concrete and the splitting tensile strength is 38. 84 % higher than that of plain
concrete. The evolutions of the strain field during the compressive processes of BEFRC with various BF
contents were obtained by DIC. The evolutions of micro-cracks and macro-cracks were observed via
strain field. For plain concrete, the micro-cracks propagated principally in a single path and the macro-
cracks expanded at a high rate. For BFRCs, the micro-cracks initiated and propagated respectively in
several regions, and the macro-cracks expanded at low rates with complex paths. Based on the
characteristic of the strain field, the failure process was divided into three stages: micro-crack
initiation, micro-crack propagation, and macro-crack propagation. Also, the effect of BF on each
stage was discussed.

Keywords: digital image correlation; basalt fiber concrete; mechanical properties; strain evolution;

crack propagation



