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Mechanical Properties and Volumetric Deformation of Ramie Fiber
Reinforced Calcium Sulfoaluminate Cement-Based Materials
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Abstract : The evolution of the mechanical properties and volumetric deformation of calcium sulfoaluminate
cement-based materials with different contents of ramie fiber (RF) was studied through the flexural strength,
compressive strength, interfacial flexural-tensile strength, volumetric deformation and infrared spectroscopy analysis.
The results show that the flexural strength and compressive strength of calcium sulfoaluminate cement pastes increase
first and then decrease with the increase of RF contents(volume fraction, same as follow) , and reaches their peak values
when the fiber content is 0.50 %. Under constraint conditions, the addition of RF greatly improves the interfacial flexural
tensile-strength of cement paste. At 28 days, the interfacial flexural-tensile strength with a fiber content of 0.75% is
increased by 31.82% compared to the unconstrained specimen. The expansion of cement paste is increased by RF
addition, and its autogenous deformation and drying deformation both grow with the increase of RF. The modified RF
can play a stable role in the alkaline condition of cement-based materials, and improve the overall strength of the sample.
Key words : ramie fiber; calcium sulfoaluminate cement; flexural strength; compressive strength; interfacial

flexural-tensile strength; volumetric deformation
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Table 1 Chemical compositions of cementitious materials

w/%
Material CaO Si0, ALO, Fe,O, MgO K,O SO, P,0; 1L
CSA 40.70 6. 50 23.70 6.17 1.22 0.10 10. 52 9.30
CPG 43.03 9.51 0.99 0.40 0. 66 0.29 36.35 1.91 4.86
SF 0.23 93.52 0.37 0.23 0.37 0. 35 0.27 4.48
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Fig. 1 Schematic diagram of interfacial flexural-tensile strength test(size:mm)
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Fig.3 Effects of ramie fiber on compressive strength of

hardened cement pastes
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Fig.4 Effects of ramie fiber on interfacial flexural-tensile strength of hardened cement pastes
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