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Early-age cracking resistance and self-shrinkage behavior of

recycled cellulose fibers-reinforced cement mortar

Ma Guojin®, Zheng Xiaoqiu® . Guo Ping® . Guo Xiuyan®
(a. School of Building Engineering; b. School of Mechanical &. Electrical Engineering,
Jinggangshan University, Ji’an 343009, Jiangxi.» P. R. China)

Abstract: Early shrinkage cracking is one of the important factors leading to the deterioration of concrete,
the elongation and extension of cracks can be slowed down or even reduced by adding fibers. The objective
of this article was to study the influence rules of regenerated cellulose fibers (RCFs) on the early cracking
and the self-shrinkage of cement mortar under the sealed curing. The recycled cellulose fiber, UF500
cellulose fiber and non-absorbent polypropylene staple fiber were compared. The strength, the ratio of
flexural strength to compressive strength and the self-shrinkage strains of cement mortar with fibers mixed
at 1% or 2% by mass were analyzed. The results showed that the crack-resistance and self-shrinkage could
not be improved by adding RCFs when the cement mortar at 0. 3 water— cement ratio. When water-cement
ratio was higher than 0. 35, the ratio of flexural strength to compressive strength of mortar increased by

adding 1% RCFs although it decreased the flexural strength and the compressive strength. Then under the
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quantity, the crack-resistance and shrinkage-reducing effect of cement mortar were enforced, too.

Keywords: regenerated cellulose fibres; cement mortar; the ratio of flexural and compressive strength; self-

shrinkage; cracking resistance
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Fig.1 SEM micrograph of RCFs from waste newsprint fibers
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Table 1 Mix proportion of mortar

K/ 7K e/ Wb/ AHEOKREE R/ %
H'5 W/C
(kg *m ?)(kg+*m ?) (kg*m*) RCFs UF500 PP

A0 0.3 240 800 800

Al 0.3 240 800 800 1

A2 0.3 240 800 800 2

BO 0.35 280 800 800

Bl 0.35 280 800 800 1

B2 0.35 280 800 800 2

B3 0.35 280 800 800 1

B4 0.35 280 800 800 1
Co 0.4 320 800 800

Cl 0.4 320 800 800 1

C2 0.4 320 800 800 2
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Fig.2 Flexural strength and compressive strength of mortar

at a different water cement ratio for sealed curing
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and types at different water cement ratios
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and types at different water cement ratios
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