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Study the effect of steel fiber on mechanical properties of fine recycled

concrete

LI Mingshun, DENG Wei

(School of Traffic & Transportation Engineering, Changsha University of technology,
Changsha 410114, China)

Abstract: To investigate the possibility of replacing natural fine aggregate (NFA) with fine recycled
aggregate (FRA) , cement concrete with different FRA contents (0%, 25%, 50%, 75%, 100%) at
1% steel fiber admixture was configured and the compressive strength, tensile properties, stress-strain
properties and durability performance of the formed specimens were determined. The results show that:
replacing NFA with FRA leads to a decrease in the mechanical strength of fine recycled aggregate
cement concrete; the addition of 1% steel fiber significantly enhances the splitting tensile strength and
flexural strength of fine recycled aggregate cement concrete, increases the peak stress by about 15%,
increases the peak strain by 50%, and increases the toughness and ductility by about 5 times; the
optimum content for replacing NFA with FRA can be maintained at approximately 50%.
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Table 1 Physical properties of fine recycled aggregates and

natural aggregates

e (ff:) mﬁf/ LA

KINER 2.63 1.03 2.72
25% A A AR 2.57 0.98 2.78
50% ANFHE AR 2.53 0.93 2.85
75% AFFHE AR 2.48 0.88 2.93
100% 41 F5-4 FE 2.44 0.84 2.98
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Table 2 Mix proportion design for fine recycled aggregate

cement concrete

KR/ K/ AR EIE Y
(kg-m™) (kg-m™) (kg-m™) (kg-m™)
430 155 1078 850
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Table 3 Content of cement concrete with steel fiber fine

recycled aggregate at different substitution rates

ke FHEMER S % | WS %
FRAPO 0 0
FRAP25 25 0
FRAP50 50 0
FRAP75 75 0
FRAP100 100 0
FRAPO-F1 0 1
FRAP25-F1 25 1
FRAP50-F1 50 1
FRAP75-F1 75 1
FRAP100-F1 100 1
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Table 4 Sizes of specimens required for different tests
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Fig. 2 Variation of compressive strength of fine recycled

aggregate cement concrete with different substitution rates
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Fig.3 Variation of splitting tensile strength of fine recycled

aggregate cement concrete with different contents
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Fig. 4  Variation of bending strength of fine recycled

aggregate cement concrete with different substitution rates
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Fig. 5 Stress-strain relationship of fine recycled aggregate

cement concrete with different substitution rates
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Table 5 Variations of stress ratio, strain ratio and toughness index

el AV 3/ UAEAY R A%/ - e WA T i o/ BSNEicR vl N
MPa 107 (kJ-m™) (kJ-m™)
FRAPO 40.4 2.120 57.30 68.92
FRAP25 37.5 2.080 50.46 57.24
FRAP50 332 1.998 42.64 47.63
FRAP75 30.5 1.961 38.32 4273
FRAP100 253 1.913 32.30 36.45
FRAPO-F1 443 3.122 1.10 1.47 104.57 342.93 4.98
FRAP25-F1 42.7 3.067 1.14 1.47 96.98 279.47 4.88
FRAP50-F1 38.1 2.970 1.15 1.49 84.03 210.20 441
FRAP75-F1 322 2.908 1.05 1.48 71.93 165.93 3.88
FRAP100-F1 27.6 2.842 1.09 1.49 56.70 133.04 3.65
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Table 6 Variations of water absorption and voidage of steel
fiber fine recycled aggregate cement concrete with different

substitution rates

i Rillf5 BRRAE | BB
i WoKZEI % | WIKEE % TRBY (kgem™)

FRAPO 5.15 536 12.5
FRAP25 5.69 5.89 135
FRAPS0 6.16 6.30 15.0
FRAP75 6.85 7.18 16.0
FRAP100 7.12 7.47 16.5
FRAPO-F1 5.00 5.00 12.0
FRAP25-F1 5.36 5.45 13.5
FRAPS0-F1 5.86 6.42 14.0
FRAP75-F1 6.52 6.75 15.5
FRAP100-F1 6.82 7.28 16.0
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Fig. 6 Capillary water absorption of steel fiber fine recycled

aggregate concrete at different times

RT ARA T EEARE LRW A H0 TA

Table 7 Variation of adsorption coefficient of fine recycled

aggregate concrete with different contents

B WIS (- min?)
FRAPO 0.105
FRAP25 0.136
FRAP50 0.146
FRAP75 0.152
FRAP100 0.170
FRAPO-F1 0.099
FRAP25-F1 0.124
FRAP50-F1 0.135
FRAP75-F1 0.143
FRAP100-F1 0.149
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