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Abstract: The chloride diffusion performance of basalt/polypropylene fiber reinforced concrete (BPFRC) was studied
by using natural immersion method to simulate the marine underwater area. The chloride content in BPFRC under
different exposure time was measured by solid-liquid extraction and potentiometric method, and the effects of fiber
type, its content and hybrid form on chloride content profile, surface chloride content (C,) and chloride diffusion
coefficient were investigated. In addition, the pore size distribution of BPFRC was measured using Rapid Air 457,
and the fractal dimension of pore structure was calculated. The results show that the chloride content in BPFRC
increases with increasing exposure time. When the fiber volume fraction is 0.10%, the effect of basalt fiber on reducing
chloride content in concrete is greater than that of polypropylene fiber, and an appropriate amount of hybrid fiber can
reduce the chloride content in concrete. The excessive hybrid fiber increases the chloride content at different depths

in concrete. The C, of BPFRC increases gradually with increasing exposure time, and the relationship between C,
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and exposure time is a power function. The pore structure of BPFRC shows obvious fractal characteristics, and the

fractal dimension ranges from 2.301 to 2.446. The fractal dimension has a strong positive correlation with chloride

diffusion coefficient.
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Table 1 Chemical compositions of binder

w/%

Material  CaO  Si0, ALO, Fe,0, MgO SO, Other

C 63.42 21.18 5.02 3.14 3.12 2.30  1.82
SF 1.63 85.04 0.97 1.04 0.32 10. 00
FA 21.14 35.71 16.57 8.92 1.41 1.94 12.49
GGBS  34.11 34.65 14.21 0.49 11.15 1.00 3.74
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Fig.1 Morphology of BF and PF
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Table 2 Physical and mechanical properties of BF and PF

Densit Elasti dulus Tensile strength
Type of fiber Length/mm Diameter/pm s yg/ astic modulus/ ensile strength/ Elongation/ %
(grem ) MPa MPa
BF 18 15 2.56 75 000 4 500 3.15
PF 19 30 0.91 3000 270 40. 00
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Table 3 Mix proportions of concrete

kg/m’
Specimen C SF FA GGBS  PBS W g/ me S CA BF PE
HC-40 241. 60 15.80 79.20 59.40 3.96 150. 50 0.38 683. 40 1163. 60 0 0
BC-40-0. 1 241. 60 15.80 79.20 59.40 3.96 150. 50 0.38 683. 40 1163. 60 2. 60 0
PC-40-0.1 241. 60 15.80 79.20 59.40 3.96 150. 50 0.38 683. 40 1163. 60 0 0.90
BPC-40-0.1 241. 60 15.80 79.20 59.40 3.96 150. 50 0.38 683. 40 1163. 60 1. 30 0.45
BPC-40-0.2 241. 60 15.80 79.20 59.40 3.96 150. 50 0.38 683. 40 1163. 60 2.60 0.90
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Fig.2 Compressive strength of specimens
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Fig. 3 Chloride content profiles of specimens at different exposure times
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Table 4 Fitting results of surface chloride contents of

specimens
Specimen Fitting function R’
HC-40 C=0.078/""" 0.992
BC-40-0.1 C,=0.069/"** 0.999
PC-40-0.1 C,=0.074 4% 0.996
BPC-40-0. 1 C,=0.076 1/ 0.995
BPC-40-0. 2 C,=0.080 1/ 0.994
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