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Abstract: Based on the fact that fiber reinforced concrete meets the actual needs of concrete serv-
ice in the current marine environment and the application of basalt fiber reinforced concrete in
marine engineering buildings is still in the exploratory stage, research is conducted on the chan-
ges and mechanisms of chloride ion penetration resistance and mechanical crack resistance after
basalt fiber is added to marine engineering concrete. Using the volume addition method, basalt fi-
bers with lengths of 12, 18, and 24 mm were added to marine concrete at volumes of 0. 1%,
0.2%, and 0. 3%, respectively. The influence of each fiber variable on the electrical flux and ten-
sile and compressive mechanical properties of concrete was analyzed. The results show that the e-
lectrical flux of concrete decreases first and then increases with the increase of fiber content, and
the optimal dosage to improve the chloride ion corrosion resistance of concrete is between 0. 1%

and 0.2%. The chloride ion resistance of concrete with the same dosage of fibers of different si-
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zes is directly proportional to the fiber length. The fiber range with a positive growth trend in the

compressive strength of concrete cubes is between 0. 1% and 0. 2%. The 18 mm fiber with a

0.2% content has the greatest improvement in the splitting tensile strength of concrete, while

the 12 mm fiber concrete with a 0. 3% content has the least improvement in splitting tensile

strength. When 0. 2% volume fiber is added, the tensile compression ratio gain of 18, 24 mm ba-

salt fiber reinforced concrete is the highest. When the volume content is 0. 3%, the tensile com-

pression ratio gain of 12 mm basalt fiber reinforced concrete is the highest.

Key words: basalt fiber; marine concrete; resistance to chloride ion penetration; mechanical prop-

erties; tension-compression ratio
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Fig. 1 Basalt fiber
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Table 1 Physical mechanical properties of basalt fiber
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IgE| p . 5/ "

mm  f&/pm (gecem ?) BE/MPa #/GPa KFE/%
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Table 2 Benchmark mix ratio kg/m®
W Kie  BHEEK ik ar 7K I K
BF-0 346 86 734 1073 177 4.75
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Fig. 2 Multifunctional concrete durability comprehensive test

instrument
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Table 3 Test results of chloride ion penetration resistance of

marine concrete

g4k SFY4BE/ 6 hipil AT BER
B /mm (kg+m ) i /C #5 e Y/ %
ER(TY 0 836 /
2.7 753 9.93
12 5.4 821 1.79  1.67
8.1 892 —6.70
2.7 743 11.12
18 5.4 785 6.10  4.70
8.1 862 —3.11
2.7 705 15. 67
24 5.4 753 9.93  9.33
8.1 816 2.39
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Fig.5 Influence trend of different dosages on the electrical

flux of concrete under a given fiber size
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Fig. 6 Influence trend of different sizes on the electrical flux

of concrete under a given fiber content
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Table 4 Compressive test results of marine concrete cubes

FHK I, AHBIE W PUER ORI
mm (kg+m ) #/kN JE/MPa  HE350E/ %
FIRFE L 0 1120 49.76 /
2.7 1144 50. 84 2.18
12 5.4 1153 51.23 2.95
8.1 1063 47.25 —5.04
2.7 1201 53.36 7.23
18 5.4 1256 55.81 12.16
8.1 1095 48.65 —2.23
2.7 1150 51.11 2.72
24 5.4 1175 52.23 4.96
8.1 1076 47.83 —3.88
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Fig. 7 Influence trend of different sizes on the compressive

strength of concrete under a given fiber content
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Table 5 Splitting tensile test results of marine concrete

LR/ (B £ Syl B S b L BY S0 5 B
mm (kg *+m ") 3 B /MPa 4 H/ %
FIREE T 0 5.81 /
2.7 6.06 4. 31
12 5.4 6.32 8.72
8.1 6.00 3.28
2.7 6.72 15.63
18 5.4 7.62 31.12
8.1 6.31 8. 69
2.7 6.78 16. 65
24 5.4 7.47 28. 64
8.1 6.71 15.42
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Fig. 8 Influence trend of different sizes on the splitting ten-

sile strength of concrete under a given fiber content
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Table 6 Tension-compression ratio of marine concrete

AUk FHBRE/ PURWRIE/ BRBR PR BUEH
BE/mm (kgem ) MPa 3R /MPa /%  #{6/%
HiREE+ 0 49.76 5.81 11.68 /
2.7 50. 84 6.06 11.92 2.05
12 5.4 51.23 6.32 12. 34 5.62
8.1 47.25 6.00 12.70 8. 72
2.7 53. 36 6.72 12.59 7.82
18 5.4 55. 81 7.62 13.65 16. 90
8.1 48. 65 6.31 12.97 11.05
2.7 51,11 6.78 13. 27 13.57
24 5.4 52.23 7.47 14.30 22.45
8.1 47. 83 6.71 14.03 20. 11
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Fig. 9 Influence trend of different sizes on the tension-com-

pression ratio of concrete under a given fiber content
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