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Effect of Steel Fiber on Mechanical Properties
and Flexural Toughness of Polyurethane Mortar
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Abstract; In order to increase the strength of polyurethane mortar and improve its brittle fracture
characteristics , then obtain a high-performance pavement rapid repair material. Steel fibers with
aspect ratio of 30 and 65 were incorporated into the polyurethane mortar by different volume
fraction, to investigate the effect on the compressive strength, flexural strength and flexural
toughness of mortar. The load deflection curve was obtained by the three-point bending load test,
and the flexural toughness of mortar can then be evaluated in terms of the peak deformation
energy , post-peak deformation energy and flexural toughness index. The results showed that: The
compressive and flexural strength of polyurethane mortar changed little with a steel fiber volume
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fractionof 2% or less,the compressive and flexural strength increased significantly as the steel fiber

volume fraction grows to 3% -4% . With the incorporation of steel fiber,the deformability of mortar

increased , the failure mode showed obvious ductile fracture rather than brittle failure, and the

flexural toughness was improved greatly as well. Furthermore,, The mortar showed better flexural

toughness with steel fibers of a larger aspect ratio.

Key words : polyurethane mortar;steel fiber;aspect ratio; mechanical properties ; flexural toughness
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Table 1 Parameters of polyurethane
A HIEEE /cps B AR FEE/ cps 1] FEAE R} ]/ min [ AL R/ h B Y155 &/ MPa
35 000 250 40 3.5 5.5
R2 WEHESH
Table 2 Parameters of steel fiber
Al FMEE/ (kg-m ) K /mm EA%&/mm W BRHLAHGR B/ MPa
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Table 3 Mix design of polyurethane mortar kg-m~
K p (1) p (L) p(A #HHY) p(B #i1y) p(Fi B ) p (THHLFH])
PMO 1783.9 0 — — — —
PLSF-1/PSSF-1 1757.3 78. 1 446.0 89.2 26.8 1.3
PLSF-2/PSSF-2 1730.9 156.3 446.0 89.2 26.8 1.3
PLSF-3/PSSF-3 1704.3 234.2 446.0 89.2 26. 8 1.3
PLSF4/PSSF-4 1677.9 312.4 446.0 89.2 26.8 1.3
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Fig. 1 Three point bending test
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Fig.2 Compressive and flexural strength of PLSF at different ages
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Fig. 5 Effect of aspect ratio on mechanical properties of mortar
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Table 4 Flexural toughness of specimens with
different mixing ratio

iR D,/(kN-mm)  D,/(kN-mm) R,

PMO 6. 14 1. 14 1.19
PLSF-1 6.82 2.11 1.31
PLSF-2 8.44 3.04 1. 36
PLSF-3 12. 00 3.93 1.33
PLSF4 11. 00 7.87 1.71
PSSF-1 10. 45 2.37 1.23
PSSF-2 9.01 2.23 1.25
PSSF-3 9. 06 2.46 1.27
PSSF4 8.24 3.78 1.46
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