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Flexural Property of Directional Steel Fiber Reinforced Geopolymer

Composite Beams
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Abstract: To investigate the effect of the thickness of directional steel fiber layer on the flexural behavior of geo-
polymer composite beam, geopolymer composite beams with different steel fiber layer thicknesses were fabricat-
ed and three-point bending tests were carried out. The experimental results show that the fracture energy of the
composite beam increases as the steel fiber layer thickness increases, whereas the flexural strength increases
with the steel fiber layer thickness at the beginning and then descends when the steel fiber layer thickness reach-
es a certain value. To further explore the reason behind this phenomenon, a simplified bending capacity model is
formulated for partial and full sectional steel fiber reinforced geopolymer composite beam, respectively. By intro-
ducing the anisotropy of the compressive strength of the directional steel f{iber reinforced geopolymer into the
model, and taking the influence coefficient (f3,,) of directional steel fiber tensile strength as variable, the flexural
bending capacity and the optimum thickness of steel fiber layer of composite beam are calculated and analyzed.
When 3, is about 3, the calculated results are in good agreement with the experimental results.
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Table 1 Mix proportion of steel fiber reinforced geopolymer
kg/m’

Fly ash Sand Activator Steel fiber

680 1690 310 46
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Fig.1 Preparation device of directional steel fiber

reinforced geopolymer
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Fig.2 Schematic diagram of three point bending
experiment(size: mm)
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Fig. 3 Schematic diagram of cube compression test
loading under different steel fiber directions
(size:mm)
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Fig.4 Section after fracture of specimens
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Table 2 Cube compressive strength at 7 d of specimens

Specimen No.  Compressive strength/MPa  Increasing rate/ %

A0 19. 36 0
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ADP 14.15 —27
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Fig. 5 Cube compression failure form of specimens

35 ; Wr 4 mE AT

30 2.l T W, + mgo,

25t r G = AL (1)
z220r opls R WO RSN R G o i i TR P-o 4k F
Rl <Das H T B ), N mm s o 7 00 T B kg g S 7 3

o W BT N/ kg 6, 5% P 55 2B B O B8 15, mm, 7K 3¢

5 R . e N,

/ : 5 T 28 2 0 A 7 2819 10 %0 I R A 3R A B B 3R
0 2 4 6 8 10

d/mm
6 G Y far 3 — e B h 2k
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Table 3 Peak load and flexural strength of each specimen

Increasing rate

Peak load/ Flexural

Specimen No. KN strength/ MPa of flexural
strength/ %
ROO 6.80 3.06 0
R100 11.18 5.03 64
D15 16. 54 7.44 143
D30 21.93 9.87 223
D45 26.21 11.80 286
D60 27.54 12. 39 305
D75 25.77 11. 60 279
D100 24.25 10.91 257
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Fig. 8 Calculation model of flexural capacity of partially steel fiber reinforced geopolymer
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