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Effect of Cellulose Fiber on Humidity Control and Properties of Cement Mortar

LIANG Jinguo, MA Baofu
(CCCC Highway Consultants Co., Ltd., Beijing 100088, China)

Abstract: To explore the effect of flax cellulose fiber on the humidity and basic properties of cement mortar,
this paper adopted flax cellulose fibers with different lengths (0.5 and 5 mm) and mixing amounts (mass
fraction of 0.5%, 1%, 1.5%, and 2% of cement). Tests were conducted on rheological properties, mechanical
properties, autogenous shrinkage properties, and internal relative humidity development of cement mortar.
Setting time, compressive strength, shrinkage rate, and relative humidity were used to evaluate the performance
improvement effect of cellulose fiber on cement mortar. The results show that the absorbance rate of flax fiber
per unit mass of 0.5 mm is 3.45 times its weight, while the absorbance rate of flax fiber per unit mass of 5 mm
is 6.03 times its weight. Flax fiber has significant advantages in humidity compensation, shrinkage inhibition,
and crack retardation of cement-based materials. At each curing age, a higher mixing amount of fiber indicates
lower compressive strength. Under the same mixing amount of fiber, the compressive strength of the short fiber
group is higher than that of the long fiber group. Compared with the baseline mortar group, the short fiber has a
more obvious inhibition effect on autogenous shrinkage. A higher mixing amount of flax fiber indicates more
significant internal humidity compensation. In addition, under the same mixing amount of fiber, the humidity
compensation effect of long fiber is better than that of short fiber, indicating that the water quantity of internal
curing is the key to compensating for the internal humidity.
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Table 1 Basic physical and mechanical properties of

ordinary Portland cement P-O 42.5

BELEHE/ O PUESREE/  PUiTeRE/
otk HeRmEBY/ . MPa MPa
mm (m?+kg ")

WIgE & 3d 28d  3d  28d
1.5 350 192 284 313 661 58 9.2




48 ¥ 4k

N~ %

2024 5

®2 WAL S TR ED

Table 2 Chemical composition of flax (mass fraction) %

55.32 24.28 14.93 0.65 1.62
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Table 3 Mixing ratio design of flax fiber and

cement mortar kg/ m’
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Figure 1 Humidity test procedure
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Figure 2 Test results of setting time of cement

mortar with flax fiber

20T LIE @ PR AT 4K R, Rl 2F 4
B 3G, wb IR ) e 2 e R A BT R, A
£ 740~1 310 min Y5 [ N, 3X A BB 2 i T 0 JRR £F 4
A FE K P IARBE M PR B h R AR T © 1-2
2T Y J5 52 4R 2-2 2 2 Ty 2 4 ) w0 B ) ) 43 ) L R
HERP IR AL IE K T 48.55% M1 81.16 %, [A) iy 2 458 iif (1]
43 AT K T 44.97 % F1 75.84 % 3 @ T8 AH A 41 4k B
iR, 5 mm K BE R 4E 5 58 41 A BE [ B R) S O L 0.5
mm Y 5, 3K AT B I BT BN RT3 R 21 4k 7E K
e 35 5 v Bk ) K i S B R R T B @ X
5 mm K LR 4, BP I EELE I R AE 1.5%0~2% 247 4B

] A T BRI H v R S I ) 2B 1 1] 4 )
HK T 31.29% F130.4% , XA RE & H T4 445 & 1)
HE— 5 38 A R A 5 A RE R 4 K, DA T A B K
FERNI 5] P AR 22 DU S K PR3 I, — R T
WA EEL B R A HEF 5 mm EF4E K B, 0.5 mm £F
YK T I BELS I A E 1.5% ~2% 2R 4E48 & 2 Al 1Y
$8 R AR B/ HE v ) B IS T] A 24 55 15T [] A 4 )
R T 14.91% M1 15.79% , i 45 5 Ud B 40 2F 4k 47 F1 F
PREKPERI S S — O, 4 B A
o — 22 R B S e K e b Y A AR 1 RE L DA S BEE
SE ] K A AR Ak A S i AL G R B
22 mERE

PR AR BE 21 4 7K U8 0 H T R i BE B AT 2 45 1R
A S R AN 1 3 BT .

507
451
401
35t
30t
251,
20
15
10
0

LIRS /M Pa

1‘0 2‘0 3‘0 4‘0 Sb 6‘0
Fr AP ) /d
(a) 0.5 mm £F 4 | i

507
45}
40
35r
30
25§
20
15
10

B 38 /M Pa

0 1‘0 2‘0 36 4‘0 50 60
FEAP it a) /d
(b) 5 mm £F 4k K J&
3 EHRALEKEVERRERERBER
Figure 3 Test results of compressive strength of

cement mortar with flax fiber
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Figure 4 Test results of autogenous shrinkage of

cement mortar with flax fiber
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Figure 6 Correlation between humidity and autogenous

shrinkage of cement mortar with flax fiber
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