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Mechanical Properties of Hybrid Polypropylene Fiber-Recycled Tyre Steel
Fiber Reinforced UHPC after Exposure to Elevated Temperatures

CHENMengl'Z, LIAo', ZHANG T(mg”

(1. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
2. Institute for Frontier Technologies of Low-Carbon Steelmaking, Northeastern University, Shenyang 110819, China)

Abstract: The workability and compressive strength of hybrid polypropylene fiber (PPF)-recycled tyre steel fiber
(RTSF) ultra-high performance concrete (UHPC) were tested after exposure to elevated temperatures. The results
show that the 0.9% volume fraction of PPF can prevent from spalling of UHPC during heating process. The
compressive strength increases and then decreases with the increasing temperature , reaching its maximum value after
being treated at 400 °C, which is 9.2%6-19.9% higher than that after being treated at 20 °C. After the same
temperature effect, the compressive strength of UHPC decreases with the increases of PPF volume fraction. PPF
effectively adheres to the matrix before fiber melting, and can play a bridging role with RTSF. After fiber melting,
PPF forms channels in the matrix, improving the high temperature resistance of UHPC.
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Table 1 Properties of PPF and RTSF

Fiber Length/mm Diameter/mm  Density/(kg-m~*) Melting point/*C Strength/MPa Elastic modulus/GPa
PPF 12.0 0.03 910 165 486 4.8
RTSF 3.1-15.6 0.22 7 850 1535 2165 200.0
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Table 2 Mix proportions of UHPC

Mix proportion/(kg-m *)

?PPF/%

Specimen

Cement Silica fume Slag

Quartz sand

Water Superplasticizer RTSF PPF

SP03 0.3
SP06 0.6
SP09 0.9
SP12 1.2
SP15 1.5

799. 00
799. 00
799. 00
799. 00
799. 00

240. 00
240. 00
240. 00
240. 00
240. 00

120. 00
120. 00
120. 00
120. 00
120. 00

959. 00
959. 00
959. 00
959. 00
959. 00

209. 00
209. 00
209. 00
209. 00
209. 00

46. 34
46. 34
46. 34
46. 34
46. 34

157.00 2.73
157.00 5.46
157.00 8.19
157.00 10.92
157.00 13.65
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Fig. 2 Effect of gy on flowability of UHPC
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Fig.3 Weight loss rate of UHPC
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Fig.4 Effect of temperature on compressive strength
of UHPC
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Fig. 5 Schematic demonstration of microstructure of hybrid PPF-RTSF reinforced UHPC at different stages
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Fig. 6 SEM images of interface between fiber and UHPC substrate after exposure to different temperatures
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