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Abstract: Much research has been conducted on steel fiber reinforced concrete (SFRC) to reduce cracks caused by
drying shrinkage. Steel fiber can improve the early-age properties of concrete to increase the cracking resistance by
acting as a stitch between crack faces. In this study, steel fibers with different tensile strengths were used to investigate
the characteristics of drying shrinkage of SFRC. Free and restrained drying shrinkage tests were conducted, and the
drying shrinkage rate was converted to the tensile strength of concrete and compared with the result of the tensile
strength test. The results indicate that steel fiber has little influence on free drying shrinkage. However, for restrained
drying shrinkage, as the tensile strength of steel fiber increases, it is effective in delaying the occurrence of cracks and
reducing the width of cracks. In addition, steel fiber can effectively resist tensile stress caused by drying shrinkage and
increases the tensile strength of SFRC, and its effectiveness increases with increasing tensile strength.
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Table 2. Mix Proportions of SFRC

o W/B S/a Unit Weight (kg/m’) AD/B | Steel Fiber
(MPa) (V) (Vo) w C FA BS S CS G (Cx%) | (kg/m’)
24 50.4 53.7 175 226 69 52 379 568 818 1.4 15
WiB - Wa‘Fer-bmder W : Water FA : Fly Ash S : Sand G : Aggregate
Ratio
S/a : Absolute fine C : Cement BS : Blast-furnace Slag  CS : Crushed Sand AD/B :

aggregate percentage

Admixture-binder Ratio
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(b) Free Drying Shrinkage Specimen

Fig. 2 Free Drying Shrinkage Specimen
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(a) Restrained Drying Shrinkage
Specimen Size (AASHTO PP 34-99,
2005)

(b) Restrained Drying Shrinkage
Specimen

Fig. 3 Restrained Drying Shrinkage Specimen
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Table 3. Result of Restrained Shrinkage Test

Specimen Shrinkage at | Crack Days | Crack Width
28days (1 €)| (days) (mm)
Plain Concrete-1 | 61 (20days) 20 0.12
Plain Concrete-2 | 58 (27days) 27 0.1
SF-1100-1 88 28 0.1
SF-1100-2 91 - -
SF-1500-1 82 33 0.05
SF-1500-2 82 - -

(a) Crack of Plain Concrete-1

(b) Crack of Plain Concrete-2

(¢) Crack of SF-1100-1
‘?ﬂ- ’ B Som—

(d) Crack of SF-1500-1

Fig. 7 Restrained Shrinkage Specimen
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