Z32|EQ| EHds BT ¥ FHHO{0 CHEt
S+ 88 dEEAMRY 51}

Effects of Specialty Cellulose Fibers on Improvement of Flexural
Performance and Control of Cracking of Concrete

AEE HEEE |
Won, Jong-Pil Park, Chan-Gi

ABSTRACT

The mechanical properties of specialty cellulose fiber reinforced concrete and the
contribution of specialty cellulose fiber to drying shrinkage crack reduction potential of
concrete and theirs evaluation are presented in this paper. The effects of differing fiber
volume fraction(0.03%, 0.06%. 0.08%, 0.1%, 0.15%, 0.2%) were studied. The results of
tests of the specialty cellulose fiber reinforced concrete were compared with plain and
polypropylene fiber reinforced concrete. Flexural performance(flexural strength and
flexural toughness) test results indicated that specialty cellulose fiber reinforcement
showed an ability to increase the flexural performance of normal- and high- strength
concrete(as compared to plain and polypropylene fiber reinforced concrete). Optimum
specialty cellulose fiber reinforced concrete were obtained using 0.08% fiber volume
fraction. Drying shrinkage cracking test results confirmed specialty cellulose fibers are
effective in reducing the drying shrinkage cracking of normal and high-strength
concrete{as compared to polypropylene fiber reinforced concrete).

Keywords : drying shrinkage, flexural performance. mechanical properties. polypropylene
fiber, specialty cellulose fiber
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Table 1 Properties of specialty cellulose fiber versus polypropylene fiber

Property Fiber Type
Specialty Cellulose Fiber Polypropylene Fiber
Elastic Modulus (kef/cr) 61x10 3.5%10*
Bond Strength (kef/cn) 15.3 4.1
Effective Diameter (mm) 0.015~ = 0.1
Fiber Length(mm) = 3 ) 19
Length-to-Diameter Ratio 200 190
Tensile Strength (kef/cn) 5100 6120
No. of Fibers per Gram 1,100,000 12,000
Fiber Count (1/cw)* 1430 0.6
Specific Surface (1/cm)* 0.13 0.033
« Fiber Volume Fraction(0.08%)
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Table 2 Physical properties of cement

Compressive
strength (kgf/cm®)

Fineness | Specific | Stability
(%)

2 it
(cm /g) gravity Sdays 7days 28days

3.488 3.15 0.08 224 | 308 | 404

Table 3 Physical properiies of fine and coarse aggregate

Spec.iﬁc Absorption
Gravity FM
(SSD) (%)
Fine Ags. 2.60 0.67 2.99
C
oarse 2.62 0.35 -
Agg.
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Table 4 Mix proportions

W/C | Cement | Water s/a Coarse Fine Ag Fi?er Volume
Type of concrete (%) (ke/m®) | (kg/m®) (”/A) (I?Kg;m%) (kg/m % Pra%‘%%n
Plain -
Polypropylene 0.10
Normal- 882
strength . 55 321.1 176.5 40.9 1047 .4 712.3 :
concrete Specialty 0.08
cellulose 0.10
0.15
0.20
Plain -
Polypropylene 0.10
0.03
High-strength . 40 | 462.5 42 950 690 0.06
concrete Specialty 0.08
cellulose 0.10
0.15
0.20
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Fig. 2 Restrained drying shrinkage test set-up
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Fig. 5 Flexural strength
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Fig. 7 Results of Restrained drying shrinkage test
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Table 5 Results of restrained drying shrinkage test

Type of concrete No. of Ex Number of Visible Maximum Crack
r ) b Crack Width(mm)
1 1.0 3.00
Plain 9 1.0 2 80
Mean 1.0 2.90
Normal- Pol le 1 2.0 2.08
strength (Oolsgro\sgle)ne 2 4.0 1.84
concrete e ’ Mean 3.0 1.96
! 2.0 5(
Specialty cellulose 5 o } zé
(0.08%. Vol.) = <. .35
Mcan 2.0 1.43
1 1.0 (.100
Plain 2 1.0 0.100
Mean 1.0 0.100
Pol . ! 1.0 0.048
High-strength olypropylene 5 20 005
concrete (0.1%. Vol.) 0562
Mean 1.5 0.050
Specialty cellul : LO 0.037
peclaity ccllulose 2 2 0 :
(0.08%. Vol.) : 0.033
Mean 1.5 0.035
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