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Experimental study on compressive performance of coconut fiber
MPC composite cement-based materials
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(1. School of Civil Engineering, Guangzhou University, Guangzhou 510006, China;
2. Earthquake Engineering Research and Test Center, Guangzhou University, Guangzhou 510006, China)

Abstract; Magnesium phosphate cement (MPC)is a kind of cementing material with high early strength, quick
setting and hardening, small drying and shrinkage deformation, and strong bonding ability, which can be used for
rapid repair of viaducts, airport runways, and municipal main roads. However, some of its defects, e. g. , the low
toughness and poor crack resistance, become obstacle to further applications. Previous study has shown that the
anti-cracking performance of MPC can be significantly improved by adding appropriate amount of coconut fiber
(CF). However, the effect law and action mechanism of CF on the mechanical behavior of the MPC are not yet
clear. Thus, it is necessary to carry out a systematic study on coconut fibre reinforced magnesium phosphate
cement (CF-MPC), which is a new ecological composite material. In this paper, the effects of different CF volume
dosages(1%, 2%, 3%, 4% )at different curing ages(7 d, 28 d)on the static compression performance of MPC has
been studied. Firstly, a uniaxial static compression test was conducted to analyze the influence of CF dosage and
curing age on the failure mode, compressive strength, stress-strain curve, and energy absorption performance of

CF-MPC. Secondly, the microstructure and hydration components of CF-MPC with different CF dosage at different
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curing ages were tested and analyzed by means of scanning electron microscope (SEM) and X-ray diffraction

(XRD), and the influence mechanism of CF on the macroscopic mechanical properties of MPC was revealed. The

results showed that the effects of CF dosage on MPC static compression performance at the curing ages of 7 d and

28 d were similar. When CF dosage was higher than 1%, the brittleness of MPC was significantly reduced, and

when CF dosage was 2%, the failure mode of the specimen changed from brittleness to a certain ductility. The

compressive strength, elastic modulus and secant modulus of CF-MPC specimens decreased slightly with the

increase of coconut fiber content, but increased with the increase of age. Energy absorption increased with the

increase of CF dosage and curing age, and reached the maximum when CF dosage was 4 % and curing age was 28 d.

In microscopic analysis, the main hydration product, potassium magnesium phosphate hexahydrate ( MKP),

gradually decreased with the increase of CF dosage, while MKP gradually increased with the growth of curing age.

Key words: bridge reinforcement ; compressive properties; magnesium phosphate cement; coir fiber; curing age; en-

ergy absorption
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Fig. 2 Preliminary treatment of raw materials
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