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Degradation Mechanism of Steel Bar and BFRC Interface under Coupled
Action of Sulfate Erosion and High Temperature
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Abstract: Basalt fiber reinforced concrete (BFRC) subjected to sulfate attack was taken as the research object. The
effects of temperature (20—700 “C) and exposure duration (0—210 d) on the bond performance at the steel bar and
BFRC interface were systematically investigated, and a corresponding bond-slip model was established. The results
show that under the coupled action, when the temperature is below 300 “C, the bond strength generally first increases
and then decreases with the increased exposure ages; when the temperature is above 300 °C, the bond strength
continuously declines with the prolonged exposure ages. High temperature promotes the decomposition of sulfate
attack products, which not only offsets the enhancing effect on the interfacial bond performance in the initial stage
of attack but also further exacerbates the deterioration of the interface structure between the steel bar and BFRC.
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Table 1 Physical property of basalt fiber

Apparent density/(kg-m *)  Elongation/%  Tensile strength/MPa  Elastic modulus/GPa Length/mm Diameter/pm
2650 3.1 4 500 102 18 22
&2 BFRCEALL
Table 2 Mix proportion of BFRC
Mixing proportion/(kg+m )
o(BF)/ % m,/m,
Cement Sand Stone Water-reducing admixture Water
400. 00 703. 06 1054. 59 0.80 175.00 0.15 0.43

Note: my,/m.—Water-cement ratio.
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Schematic diagram of structure and dimension of pull-out specimen(size :mm)
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Fig.2 Sulfate contents at different depths in BFRC
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Fig.4 Interface bond-slip curves between steel bars and BFRC after coupled action of sulfate erosion and high temperature
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Table 3 Fitting parameters of bond strength degradetion coefficient between steel bars and BFRC after treating by high temperature

Fitting parameter

2

t/d h/mm R
ax10’ b>10° ex10* d
0 0 —3.1477 1.1821 —2.8123 1.006 2 0.999 9
90 10. 06 —2.9783 0.954 7 —2.3379 1.003 7 0.997 1
120 11.16 —1.608 2 —0.6870 2.376 2 0.9915 0.999 6
150 12.29 —2.046 1 —0.1521 0.4929 0.987 2 0.997 1
180 13.98 —3.7294 1.7309 —4.6102 1.003 3 0.999 4
210 15. 66 —3.4959 1.197 0 —2.0435 0.996 6 0.999 0
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