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Numerical Analysis of ECC Uniaxial Tension Behavior
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ABSTRACT

ECC is a special kind of high performance cementititous composite which exhibits typically
more than 2% tensile strain capacity by bridging microcracks at a crack section. Therefore,
micromechanics should be adopted to obtain multiple cracking and strain hardening behavior.
This paper propose a linear elastic analysis method to simulate the multiple cracking and strain
hardening behavior of ECC. In an analysis, the stress-crack opening relation modified
considering the orientation of fibers and the number of effective fibers is adopted. Furthermore,
to account for uncertainty of materials and interface between materials, the randomness is

assigned to the tensile strength(oy), elastic modulus(Z,), peak bridging stress(o ) and crack
opening at peak bridging stress(dp;), initial stress at a crack section due to chemical bonding,
(0y;), and crack spacing(a, Xa). Test results shows the number of cracking and stiffness of

cracked section are important parameters and strain hardening behavior and maximum strain
capacity can be simulated using the proposed method.
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