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Abstract: Based on the theory of fracture mechanics and micromechanics of concrete, a flexural property
prediction method for steel fiber-PVA fiber reinforced strain hardening cementitious composite (SF-PVA/
SHCC) was developed by considering the effect of hybrid fibers on the flexural properties of strain harden-
ing cementitious composite(SHCC). In order to verify the effectiveness of the proposed method, a series
of flexural tests for SF-PVA/SHCC were performed. The influence of fiber type and fiber content on the
flexural strength, ultimate {lexural deflection and load-deflection curves of SHCC was studied. The results
show that the proposed method can well predict the flexural strength and ultimate flexural deflection of
SHCC containing steel fiber and PVA fiber.

Key words: strain hardening cementitious composite(SHCC); hybrid; steel fiber (SF); polyvinyl alcohol
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Table 1 Volume fraction of fibers in SHCC ¢/%
Sample SF PVA fiber
PVA-SHCC 0 2.00
SF-PVA/SHCC-1 0. 25 1.75
SF-PVA/SHCC-2 0. 50 1.50
SF-PVA/SHCC-3 0.75 1.25
SF-PVA/SHCC-4 1. 00 1. 00
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Fig. 1

Loading instrument for flexural property test(size: mm)
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Fig. 2 Flexural load-deflection curves of each group sample
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Fig. 3 Average flexural strength and ultimate flexural deflection of each group sample
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(a) PVA-SHCC (b) SF-PVA/SHCC-1
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Fig. 4 Flexural cracking pattern of each group sample in mid-span area
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Fig. 5 Strain distribution and curvature of slab free body
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Table 2 Comparison between theoretical and experimental results of average flexural strength and ultimate flexural deflection for each groups

Sample Ghu-theors/ MPa Ghuen/MPa Gtheors / Gt Dijeory /mm D,./mm Dipeory/ D
PVA-SHCC 5.56 5.62 0.98 26.08 25.53 1.02
SF-PVA/SHCC-1 6. 46 7.23 0. 90 22.25 20. 37 1. 09
SF-PVA/SHCC-2 7.49 7.87 0. 95 15.92 14. 54 1. 09
SF-PVA/SHCC-3 8. 41 8. 30 1.01 11. 67 10. 84 1. 08
SF-PVA/SHCC-4 9. 35 8. 84 1. 06 9. 50 9.27 1. 02
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