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Material Strength and Deformation Performance of Highly Ductile High-Strength

Cement Composite

Jeong-Il Choi', Bang Yeon Lee’, Yun Yong Kim’ *

Abstract: The purpose of this study is to investigate experimentally the material strength and tensile deformation behavior of highly ductile
high-strength cement composites reinforced by synthetic fibers. Materials and mixture proportions were designed to make composites with a strength

level of 80 MPa in compression. Two kinds of polyethylene fibers with different properties were employed as reinforcing fibers. A series of experiments
on density, compressive strength, and deformation performance was performed. Experimental results showed that the tensile behavior and cracking

patterns of cement composite strongly depends on the types of reinforcing fibers. It was also demonstrated that the cement composite with a compressive
strength of 77.7 MPa and a tensile strain capacity of 7.9% can be manufactured by using a proper polyethylene fiber.
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Table 1 Materials and mixture proportions

. Binder . b Fiber [vol.%]
Mixture Silica sand Water HRWRA VMA® Defoamer
Cement GGBFS* I2mm 18 mm
F12-35 0.75 0.25 0.5 0.35 0.002 0.001 0.001 1.75 -
F18-35 0.75 0.25 0.5 0.35 0.005 0.002 0.001 - 1.75
F12-30 0.75 0.25 0.5 0.30 0.009 0.001 0.001 1.75 -
* Ground granulated blast furnace slag
® High range water reduction agent
¢ Viscosity modifying agent
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Table 2 Properties of fibers

. Tensile . Elastic
Fiber Dlé[i;;ln?ter L[irllg]h strength ][)gjlclrs:lt;}]/ modulus
[MPa] [GPa]
PE12 16 12 3,030 0.97 112
PE18 12 18 2,700 0.97 88
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(b) Test setup

(a) Dimension of specimen

Fig. 1 Dimension of specimen and test setup
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Fig. 4 Tensile stress and strain curves: (a) F12-35, (b) F18-35, and (c)
F12-30
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