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ABSTRACT

This study investigates the impact of various fibers on the performance of
concrete under high-temperature conditions, considering the prevalent factors
leading to concrete degradation, such as loading, thermal fluctuations, and
moisture changes. In seismic-prone regions like Iran, the post-earthquake
scenario often involves fire hazards, making the study of fire-induced concrete
deterioration particularly relevant. The research focuses on determining the
optimal percentage of fibers to enhance concrete behavior under high
temperatures. A comprehensive set of tests, including slump, 7-day and 28-day
compressive strength, and tensile strength assessments,. was conducted on both
fresh and hardened concrete samples. The study systematically varied fiber
percentages, types, sample ages, applied heat levels, and cement content in the
mix design to evaluate their collective impact on' fiber-reinforced concrete in
high-temperature environments. Results revealed that the inclusion of fibers led
to a decrease in the workability of the concrete mix. However, this was offset by a
significant contribution to the preservation of both compressive and tensile
strength. Notably, polypropylene fibers exhibited superior performance compared
to steel fibers. In grades 350, 400, and 450, the compressive strength increased
by 8%, 22%, and 8.5%, respectively, when using polypropylene fibers instead of
steel fibers. Similarly, the improvement in tensile strength with polypropylene
fibers surpassed that of steel fibers, with enhancements of 22%, 16%, and a
substantial 110% for grades 350, 400, and 450. The findings underscore the
effectiveness of incorporating fibers, particularly polypropylene, in mitigating the
adverse effects of high temperatures on concrete, offering insights that can inform
future construction practices, especially in seismic regions prone to fire hazards.
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Lo 20 °C 200 °C 400 °C 600 °C
diged pb
O 7-day 28-day 7-day 28-day 7-day 28-day 7-day 28-day
350-0 16/78 22/48 1235 18/53 14/35 18/88 Spalling Spalling
35080.25 2219 28/31 22/1 24/71 18135 24/4 17147 24/71
35080.5 18/11 25121 16/02 2312 16/71 23/45 13133 23/05
35080.75 16/24 22/05 1612 24/85 16/34 2136 14/85 18/43
350S1 16/8 23/51 192 24/35 18/14 20/84 18/32 2328
350-0 16/78 22/48 1235 18/53 14/35 18/88 Spalling Spalling
350P0.25 1512 2231 13/42 22/08 1436 22/13 12/94 20
350P0.5 16/32 2291 16/44 21/18 17112 22/37 16/36 19/75
350P0.75 15/52 21/18 16/31 22/42 15/04 20/18 14/1 20/34
350P1 109 21/18 13/5 18/04 12/17 16/88 1134 15/15
400-0 21124 26/55 15147 21/77 14/78 20/48 13/65 20175
400S0.25 19/18 29137 17165 2714 18/15 27132 1623 25107
40080.5 20/82 29/14 19124 25122 19/85 23133 19124 24/12
400S0.75 19/45 24/94 17166 22/95 17125 24/22 16/55 Spalling
40081 17165 22/12 16/54 2325 14/33 19/63 Spalling 17/02
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400-0 21124 26155 15147 2177 14/78 20148 13/65 20175
400P0.25 2134 26124 22/84 26/38 20/19 27 17168 26/42
400P0.5 22/114 25133 20117 25177 21135 26134 18/32 23184
400P0.75 18/03 2317 18/65 24/03 22/37 23/86 17132 21123
400P1 21174 24132 17113 22112 18/17 2273 14/54 19172
450-0 2716 31/82 18/1 28122 17/4 26/4 13/3 22/57
4508025 30/8 40126 2335 38/7 25116 34/48 18/9 Spalling
45080.5 2351 31136 20184 28/71 22/03 32/38 16/13 Spalling
45080.75 19/18 28/44 21/05 25114 20/72 27/04 17/42 2012
45081 17133 23/73 17191 2026 16/95 2173 18/12 21182
450-0 27116 31182 18/1 28122 17/4 26/4 1313 22/57
450P0.25 25133 36122 251 31/73 23/05 28/71 1911 28/04
450P0.5 22111 31185 21133 26/88 23/14 3117 15/85 22/05
450P0.75 247 32132 23131 27115 22125 26165 18127 21/14
450P1 20195 3191 24/49 31/55 20154 28/04 1912 22126
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20 °C 200 °C 400 °C 600 °C
Lges pb
350-0 1/8 13 09 0/6
35050.25 2 2/7 1/74 1/5
350805 2/5 212 22 17
35080.75 2/3 2/3 2/5 2
35081 22 1177 1/4 -
350P0.25 1/76 2/05 1/3 0/83
350P0.5 1/8 2/1 1/5 1
350P0.75 119 1/8 1 -
350P1 22 1/63 2/05 11
400-0 1167 1/44 128 -
40080.25 1/8 19 1/4 0/8
400S0.5 119 1/6 11 07
400S0.75 2/3 2/4 1/7 11
40081 2/5 23 1/6 1/4
400P0.25 1/8 13 09 11
400P0.5 1/7 1/6 13 135
400P0.75 19 2/04 1/84 131
400P1 1/8 1/64 134 112
450-0 2/62 2139 1/95 -
45080.25 3 2117 1156 0/89
45080.5 31 2/18 2/43 1/78
45080.75 2/18 2123 1194 1/78
45081 224 1/48 1/52 123
450P0.25 2/8 2/19 237 1/53
450P0.5 2/85 2/64 231 1/05
450P0.75 2/7 2/5 1/8 09
450P1 2/6 2/69 133 1/13
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