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High-temperature performance of a basalt/polyvinyl alcohol
hybrid fiber cementitious composite

SHEN Sizheng'*, ZHUANG Jinping”, WANG Hao', LU Cong', YANG Yu’, ZHU Xiaojie'
(1. School of Civil Engineering, Southeast University, Nanjing 210096, China; 2. School of Civil Engineering, Fujian University of
Technology, Fuzhou 350118, China)

Abstract: To improve the serviceability of engineered cementitious composites under a high-temperature environ-
ment, a basalt and polyvinyl alcohol fiber reinforced hybrid fiber engineered cementitious composite was developed.
Cylinder and dumbbell specimens were used to investigate the effect of basalt fiber on compressive and tensile per-
formance at elevated temperatures. Scanning electron microscopy and fiber rupture space were used to conduct the
mechanism analysis. The test results revealed that basalt fiber can fill in the matrix and transfer stress among micro-
cracks at elevated temperatures. Its optimal volume fraction was 0.9%, where the compressive strength, elastic
modulus, and first-cracking strength were higher than those of the control group by 80.08%, 101.83%, and
114.38% at 600 °C. Meanwhile, the mechanism analysis results demonstrated that basalt fiber tends to rupture at
the debonding stage, thus losing its contributions to crack bridging and being unable to improve the tensile brittle-
ness caused by the melting of the polyvinyl alcohol fiber.

Keywords : hybrid fiber; high temperature ; mechanical performance ; basalt fiber; fiber rupture space; replacement

volume fraction; micro-level mechanism; cementitious material
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Table 1 Physical and mechanical parameters of fibers
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