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Shrinkage Properties of Polypropylene Fiber Reinforced Concrete
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ABSTRACT

Tensile behavior of polypropylene fiber reinforced concrete due to restrained shrinkage has
been investigated experimentally by ring and beam tests. Parameters include types of concrete,
water—cement ratio, volume fraction of fiber and steel ratio.

Results show that little influence of the addition of polypropylene (Vi=0.19%) has been
observed as expected and results from other researches.
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Table 1. Physical Properties of Polypropylene Fibers Table 2. Properties of OPC and RSC
Mono-Filament fiber ; . St
Chemical Composition(%) . ST
Fiber length 12 mm Type Bld‘jrym S‘D('u_fl(’
Density 09] gem’ Si0:2 | ALQOs | FexOy | CaO | MgO | SO Ig.loss | (em™/g) | Gravity
Elastic modulus 50973 kg/em”
0 »7 ad 2 Qo - .
Ultimate stress 4570 ke/em” OPC | 208 | 6.3 32 6124 33 | 23| 156 3.200 3.12
Ultimate strain 18 % »
T PR RSC | 154 91 21 15895 06 |95 22 5,000 3.02
Specific surface arca 255 m/kg
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Table 3. Concrete Mix Proportion of Test Series

. . . Unit Weight(kg/m”)
>me nt(% 7C%) ol Ré % -
Cement PP Content(%) | W/C( Steel Ratio (%) W C < I
OPC, RSC, OPC+CaCl, 0, 0.1 30, 45 0, 1.5 140 400 621 1209
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Figure 1. Compressive Strength by Age (V.=0.0%) Figure 2. Compressive Strength by Age (V.=0.1%)
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(a) O-A-0 (OPC, W/C=35%) (b} R-A-0 (RSC, W/C=35%) (c) C-A-0 (OPC+CaCl,, W/C=35%)
Figure 3. Crack-width Development by Ring Constraint for Plain Concrete
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(a) O-A-PY(OPC, W/C=35%) (b) R-A-PI(RSC, W/c=35%) {c) C-A-PYOPC+CaCl,, W/C=35%)
Figure 4. Crack-width Development by Ring constraint for Polypropylene FRC with 0.1%
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(a) O-A-PYOPC, W/C=35%) (b) R-A-P9(RSC, W/C=35%) (c) R-A-0 (RSC W/C=35%)
Figure 5. Shrinkage Properties for Polypropylene FRC with 0.1%

TUE e 208 4
0-A-P8-1 R-A.PY-1

2084

N - & ) . 1 . CoEey =
i - T B - s a -
? o0 Elaspogud Tlme(r‘\iuuors) e w0 : o EK:::ad Time(hours) een o ? b El::gnd T;m-(;:fnjjrsi 1600 00
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Figure 6. Restrained Shrinkage Properties for Polypropylene FRC with 0.1%
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