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Material Model for Compressive and Tensile Behaviors of High
Performance Hybrid Fiber Reinforced Concrete
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Many studies have been performed on hybrid fiber reinforced concrete for years, which is to improve some of the weak
material properties of concrete. Studies on characteristics of hybrid fiber reinforced concrete using amorphous steel fiber
and organic fiber, however, yet remain to be done. The purpose of this research is to evaluate the compressive and tensile
behaviors and then propose a material model of high performance hybrid fiber reinforced concrete using amorphous steel
fiber and polyamide fiber. For this purpose, the high performance hybrid fiber reinforced concretes were made according to
their total volume fraction of 1.0% for target compressive strength of 40MPa and 60MPa, respectively, and then the
compressive and tensile behaviors of those were evaluated. Also, based on the experimental results of the high
performance hybrid fiber reinforced concrete and mortar, each material model for the compressive and tensile behavior was
suggested. It was found that the experimental results and the proposed models corresponded relatively well.
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Table 1. Properties of fibers
S B B B R B G P
(MPa) (MPa)
ASF 188 7.16 30 - 0.8 0.025 2,200 140,000
PAF 60 1.14 30 0.5 - 600 3,100
Table 2. Mix proportions of HPHFRC
Target Fiber Target
comprfssive Specimens EZICLEEE ;auﬁ(;: ai% V:)//B %/a Unit mass (kg/m’) Chermc?éxa;:)mxtures
s(tlr\irfl;gat)h (%) (mm) co(rnl/toe)nt (%) | (%)
ASF | PAF \ C S G SP* VA" | AE™
Plain - - 0.5 0.6 0.002
ASF0.2+PAF0.8 02 | 0.8 0.8 0.6 0.002
40 ASF0.4+PAF0.6 04 | 0.6 45 33 | 2129 | 473.1 | 504.5 | 1068.7 1.0 0.7 0.003
ASF0.6+PAF0.4 0.6 | 04 1.2 0.8 0.003
ASFO0.8+PAF0.2 08 | 02 1.5 0.8 0.003
150£25 | 3.5¢1.5
Plain - - 0.5 0.9 0.003
ASF0.2+PAF0.8 02 | 08 1.4 0.9 0.003
60 ASF0.4+PAF0.6 04 | 0.6 33 52 190 576 782 753 1.6 1.0 0.003
ASF0.6+PAF0.4 06 | 04 1.8 1.1 0.003
ASFO0.8+PAF0.2 08 | 02 2.0 1.1 0.003
* Superplastizer, ** Viscosity agent, *** Air entraining agent
Table 3. Mix proportions of HPHFRM
Target. Fib;:ac‘t]zsme T 1 WB Cement-aggregate ratio Chemical admixture
°°;‘t‘r‘;fgzve Specimens %) "“(grf;n)"w o) (ratio in mass) (%)
(MPa) ASF | PAF Cement Fine aggregate SP
Plain - - 0.5
ASF0.2+PAF0.8 0.2 0.8 0.8
40 ASF0.4+PAF0.6 0.4 0.6 45 1 1.5 1.0
ASF0.6+PAF0.4 0.6 0.4 1.2
ASF0.8+PAF0.2 0.8 0.2 1.5
Plain - - 210420 0.5
ASF0.2+PAF0.8 0.2 0.8 1.4
60 ASF0.4+PAF0.6 0.4 0.6 33 1 1.5 1.6
ASF0.6+PAF0.4 0.6 0.4 1.8
ASF0.8+PAF0.2 0.8 0.2 2.0
2.2.3 % He £ N22H0| NS S-HHS THS F=5t| 9I510f Table
Moz & HoIE AlRdofl oot #&= OFA MIFE0f U 31 20| =1 UFL0l ME g2 Fig, 31t 22 Al
X| 20M, RixfHez 21T AEds +3st A= AFolot, I 0l&at0d AHRIE AlglE st A= Fig. 42 20|
et IS 6+0|aa|5 MOHIZ D2EIZ0| OIK M0 st A Z0J= 350mmO|T AIHE X|20] THAZI 5 A0 AIS
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Fig. 1. Compressive displacement measurement
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Fig. 2. Definition of compressive toughness
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curves of HPHFRC under compressive test(40MPa)
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