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ABSTRACT

This article examines the presence of size effect in ECC structurally sized members in
flexure. High tensile strain capacity, fracture toughness, and characteristic length make ECC
an ideal material for preventing brittle failures responsible for size effects present in concrete
members. This study primarily focuses on the structural implications of size effect in ECC
and steel reinforced ECC (R/ECC) members. Three series of beam specimens fabricated of
reinforced concrete, ECC, and R/ECC are tested in flexure to determine the presence and
severity of size effect. Preliminary test results of structurally sized members, currently up to
1.4 meters in length, are presented. Correlations between size effect in brittle and quasi-
brittle materials and material characteristic length are also discussed.
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INTRODUCTION

Current trends in civil engineering are leading towards larger structures with increasing
performance demands, however, existing construction materials may not be able to meet
these higher requirements. The use of oversized building elements made of high strength
concrete to overcome high load requirements in large structural applications illustrates this
scenario. While the strength of the building elements, as computed based on material
strength, may be adequate, the high brittleness of the members, due to both limited material
properties and large member size, may lead to alternative failure modes, ultimately lowering
load capacity. The dependence of structural brittleness, specifically upon member size, is of
great concern as structural applications grow larger and require higher strength capacity.

It is well established that the flexural and shear strength of members made with quasi-brittle
materials is not constant with specimen geometry or size, but rather diminishes as specimen
size grows larger. This is largely due to fracture failure of the material. This phenomenon,
referred to as the size effect, was first quantified in concrete by Hillerborg, et al [1] by the
definition of the brittleness ratio. This quantity, based on specimen material properties and
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With the current set of member sizes tested, it is not possible to determine whether ECC will
follow current NLEFM based size effect theory. While this theory may apply, it is plausible
that ECC members exhibit no size effect due to the full suppression of fracture failures, or are
rather subject to other forms of size effect, such as those arising from material variability.
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