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Mechanical Properties of Steel Fiber Reinforced Fly Ash Self-compacting Concrete

HAI Ran, LIU Pan, YANG Yanmeng, LIU Junxia

(School of Architectural Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: Fly ash self-compacting concrete(SCC) was prepared by replacing 40% cement with fly ash. Its
workability, basic mechanical properties and axial compression deformation properties with the volume
fraction of steel fibers were studied. The results show that the workability of {ly ash SCC decreases with
the increase of the volume fraction of steel fibers. When the volume fraction of steel fibers is more than
0.75%, the workability decreases most remarkable. The change of the volume fraction of steel fibers has
slight effect on the compressive strength of {ly ash SCC, but it can significantly improve its splitting tensile
strength and flexural strength. When the volume fraction of steel fibers is 1.00%, the splitting tensile
strength and flexural strength are increased by 14% and 12% respectively compared with SCC without
steel fiber fly ash. The addition of steel {ibers can significantly improve the axial compressive deformation
properties of fly ash SCC. When the volume fraction of steel fiber is 0.50%, its ultimate stress, peak
strain, strain energy and relative toughness are increased by 3%, 35%, 53% and 49% respectively com-
pared with SCC without steel {iber {ly ash.
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Table 1 Properties of ordinary Portland cement

Setting Compressive Flexural
time/min strength/MPa strength/MPa
Initial Final 3d 28 d 3d 28 d
267 342 32.5 52.5 6.4 8.7
F2 MBERLFAN
Table 2 Chemical composition of fly ash w/ %

SiO,  ALO, Fe,O; CaO K,O MgO NaO 1L

54.84 24.73  6.04 4.07 1.72 0.72 0.12 4.52
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Table 3 Performance parameters of steel fiber

Density/ Aspect Tensile
- Length/mm .
(gecem ¥) ratio strength/MPa
7.8 3543 63 =380
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Table 4 Mix proportion of fly ash SCC

Cement/ Fly ash/ Lime powder/ ) Sand w(WRA)/
my /me
(kgem *)(kgem?) (kgem*) VETC ratio %
287.5 175.0 16.5 0. 35 0. 50 0.4
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(a) Loading and displaying device (b) Failure modes of specimens
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Fig. 1 Axial compression test process of SCC
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Table 5 Workability of steel fiber reinforced fly ash SCC

Code g/ 2 TS i
SCC-0 0 625 4.9 625 6.3
SCC-1 0. 25 620 5.0 600 8.0
SCC-2 0. 50 600 8.0 580 10.0
SCC-3 0.75 590 8.2 575 9.4
SCC-4 1. 00 560 10.9 560 6.9
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Fig. 3 Splitting tensile strength and flexural strength of steel
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Table 6 o,, &, V, and I" of steel fiber reinforced fly ash SCC

Code o,/ MPa &/(pme+em ') V./(N+m) 'x10°
SCC-0 31. 85 3.11 66. 07 0. 69
SCC-1 26.52 4.27 83. 37 1. 05
SCC-2 32.75 4.21 101.01 1.03
SCC-3 34.09 4. 00 81. 64 0. 80
SCC-4 35. 65 3. 83 88. 31 0. 82
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