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Experimental Study for Plastic Shrinkage Cracking of
Cellulose Fiber Reinforced Concrete

- at & 7| of B &
Won, Jong-Pil Park, Chan-Gi Ahn, Tae-Song
ABSTRACT

Plastic shrinkage cracking is a major concern for concrete, especially for flat structures as
highway pavement, slabs for parking garages, and walls. One of the methods to reduce the
adverse effects of plastic shrinkage cracking is to reinforced concrete with short randomly
distributed fibers.

The contribution of cellulose fiber to the plastic shrinkage crack reduction potential of cement
composites and its evaluation are presented in this paper. The effects of differing amounts of
fibers(0.9kg/m', 1.3kg/m’, 15kg/m') were studied. The results of tests of the cellulose fiber
reinforced concrete were compared with plain concrete and  polypropylene fiber reinforced
concrete. Results indicated that cellulose fiber reinforcement showed an ability to reduce the total
area and maximum crack width significantly(as compared to plain concrete and polypropylene fiber
concrete).
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Table 1. Some Key Properties of Celluiose Fibers Versus
Polypropylene Fibers

Fiber Type
Property Cellulose Polypropylene

Elastic Modulus,(kg/ce) 61x10* 4%10*
Bond Strength(kg/crf) 15.3 41
Effective Diameter(mm) 0.015 0.1
Length-to-Diameter Ratio 200 120
Tensile Strength(kg/cr) 5100 6120
Density(g/cr) 15 0.9

No. of Fibers per Gram 2,000,000 12,000
Fiber Count, 1/cr 90 0.6
Specific Surface, 1/cm 0.13 0.033
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Table 2. Physical properties of fine aggregate

Specific Gravity NP
Bulk Bulk(SSD) Apparent Absorption(56) M
2.59 2.60 263 0.67% 2.99
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Table 3. Mix Proportion 1m)
Cement(kg) Water(kg) Fine Agg. (kg) A5 (kg)

Plain Concrete 388 182 629 -
Polypropylene Fiber 388 182 629 0.9

388 182 629 0.9

Cellulose Fiber 388 182 629 1.3

388 182 629 1.5
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Table 4. Plastic shrinkage cracking test results
Plai Polypropylene Fiber Cellulose Fiber | Cellulose Fiber | Cellulose Fiber
1
am (0.9kg/m) (0.9kg/m) (1.3kg/m’) (1.5kg/m)
Total Crack " 2 2 z z
An 294.4mm 64.47mm 65.17mm 27.45mm 24.86mm
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Figure 1. Plastic shrinkage cracking test results
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