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Mechanical Properties of Steel Fiber Reinforced High-Strength
Lightweight Aggregate Concrete
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(1.School of Civil Engineering, Chang’an University, Xi’an 710061, China;
2. Xi’an Datum Fangzhong Architectural Design Co., Ltd., Xi’an 710061, China)

Abstract: In order to improve the strength and toughness of high-strength lightweight aggregate concrete
(HLAC), 0.5% to 2.0% volume fraction of micro-fine, end hook and corrugated steel fibers were mixed
into HLLAC respectively. The mechanical properties of steel fiber reinforced high-strength lightweight ag-
gregate concrete(SFHLAC) such as compression, splitting tensile, flexural and shear strength were stud-
ied. The characteristics of material toughness such as toughness factor and bearing capacity variation coef-
ficient of SFHLAC were also analyzed. The results show that except for the corrugated steel fiber rein-
forced high-strength lightweight aggregate concrete with 2. 0% volume fraction of corrugated steel fiber,
the strength and toughness of SFHILLAC increase with the increase of the steel fiber volume fraction; the
micro-fine steel {iber has the best reinforcement and toughening effect on HLAC; the improvement effect
of the end hook steel fiber and the micro-fine steel fiber on flexural strength of the HLAC is similar, but
the improvement of other mechanical strength and toughness is not as good as that of micro-fine steel fi-
ber; the effect of corrugated steel fiber on the strength and toughness of HLAC is poor; after comprehen-
sively considering the working performance of the fresh mixture, the recommended volume fraction for en-
gineering applications of three typical steel fibers are given.
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Table 1 Characteristic parameters of steel fibers

Average  Equivalent Aspect Tensile Elastic
Type length/ diameter/ SIE,CC strength/ modulus/
mm mm rato MPa MPa
M-SF 13 0.2 65 =2 850 240
H-SF 25 0.5 50 =1 000 240
C-SF 30 0.8 38 =650 210
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Table 2 Mix proportion of benchmark HLAC kg/m’

C Water FA SF A S Water reducer

440.0 165.0 82.5 27.5 511.0 709.0 4.4
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Specimen

Pl 1 SFHLAC Y40 H 35 B2 A0 L 35 3
Fig. 1 Compressive strength and specific
strength of SFHLACs
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Kl 2 SFHLAC fyBF 240 5k A T L
Fig. 2 Splitting tensile strength and ratio of tensile to
compressive strength of SFHLACs
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(b) fer.ini AN £ il fer im

[# 3 SFHLA (4047 58 B $5 b
Fig. 3 Index of flexural strength of SFHLACs

(a) M-SF1.5

(b) H-SF1.5

F 4 SFHLAC R 25 i 56 5 B4 W T 14
Fig. 4 Flexural cross-sectional view of SFHLACs
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Bl 5 SFHLAC (4T 5 38 & A 8T % [
Fig. 5 Shear strength and ratio of shear-compression
of SFHLACs
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— C-SF1.0
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(c) C-SFHLAC

B 6 SFHLAC Ay 25 i i 5 far 2517 5% Hh 26
Fig. 6 o-¢ curves of bending test for SFHLACs
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