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ABSTRACT ARTICLE INFO
In this study, the bond strength between rebar and high-performance fiber- Receive Date: 20 December 2022
reinforced cementitious composites (HPFRCC) containing the combination of Revise Date: 25 March 2023

three types of steel fibers (1% and 2%), polypropylene and polyvinyl alcohol (0.1, Accept Date: 08 April 2023
0.2, 0.3 and 0.4%) has been investigated at the temperature of the laboratory, 400
and 600 °C. For this purpose, at first, 19 specimens were constructed and

evaluated for compressive strength testing under the mentioned temperatures, as Keywords:
the silica fume was considered 20% by weight of cement. Among the constructed Bond strength
HPFRCC, four superior mix designs were selected for investigating the bond HPFRCC
strength between rebar and HPFRCC using pullout test. The results showed that Polyvinyl alcohol fiber
the bond strength between rebar and HPFRCC samples containing 2% steel Modeling
fibers with PP fiber in such a way that increasing the temperature up to 400 °C, Artificial intelligence
decreased about 38%. while this reduction rate for the samples containing PVA

fibers is about 26%, and this means that PVA fibers have a better performance

than PP fibers in term of the bond between concrete and rebar when exposed to

high temperatures. By increasing the temperature up to 600°c, the bond strength

of rebar and HPFRCC continues to decrease until this drop is about 64% for

selected samples containing fibers (2% steel and 3% PP) at the laboratory

temperature (i.e., 23°c). The reduction for the HPFRCC sample containing 2%

steel and 2% PVA fibers is calculated by 62%. The results of this study and the

literatures indicated the effect of different parameters on the bond strength, so for

further investigation, the bond strength modelled using artificial intelligence

models. The results of rebar bond strength modeling in HPFRCC showed that the

performance of the adaptive multivariate regression splines based on error

statistical criteria was more accurate than the artificial neural network.

Therefore, it can be used as a reliable tool in data mining and artificial

intelligence research in HPFCC.
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(A2l o kg/M?® o ;Lo s ples u>15) HPFRCC sk gos bl & b 1 ¥ g

Mix Code  Cement ﬁﬂ;ﬁg Water Pla?sl:ipc?;er Aggregate  Steel PP PVA
C 907 181 272 4.352 927 0 0 0
HS10 907 181 272 5.44 927 78.5 0 0
HS20 907 181 272 7.616 927 157 0 0
HS10Vv01 907 181 272 6.528 927 78.5 0 2:67.85
HS10V02 907 181 272 6.528 927 78.5 0 5:215.7
HS10Vv03 907 181 272 7.616 927 78.5 0 7-823.55
HS10Vv04 907 181 272 7.616 927 78.5 0 1.331.4
HS10P01 907 181 272 5.44 927 785 7.85 0
HS10P02 907 181 272 6.528 927 785 157 0
HS10P03 907 181 272 7.616 927 78.5 22'5 0
HS10P04 907 181 272 7.616 927 785 314 0
HS20Vv01 907 181 272 7.616 927 157 0 7.85
HS20Vv02 907 181 272 8.704 927 157 0 15.7
HS20Vv03 907 181 272 9.792 927 157 0 23.55
HS20Vv04 907 181 272 9.792 927 157 0 314
HS20P01 907 181 272 8.704 927 157 7.85 0
HS20P02 907 181 272 9.792 927 157 157 0
HS20P03 907 181 272 9.792 927 157 2:;'5 0
HS20P04 907 181 272 10.88 927 157 314 0
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13 Universal test machine
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16 Root mean square error
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18 Adaptive regression algorithm

19 Basis function
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