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Finite Element Analysis of RC Structures considering Bond Characteristics

L4

BraE”

Han, Sang Ho

ABSTRACT

Commonly used finite element procedures for representing the concrete-steel interface do
not account for changes in bonding behavior induced by nearby cracking. This results in an
overstiffness of bond near such cracks. adversely affecting local deformations and further
crack development.

In this research., a nonlinear bond stress-slip model, which accounts for changes in
bonding behavior induced by nearby cracking in reinforced concrete structures, is
proposed. Link elements are used to represent the concrete-steel interface. Link properties
are modified as cracking forms transverse to the reinforcing steel. A nonlocal measure of
damage is used to quantify crack formation and to transition bond behavior hetween two
envelopes ¢ 1) an outer envelope modeling bond conditions sufficiently far from cracking,
and 2) an inner envelope modeling bond conditions at the face of a transverse crack.

To investigate the effectiveness of this method, experimental and analytical results of a

T-shape reinforced concrete bridge pier under eccentric loadings are presented. Results
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from the proposed model compare well with experimental results.

Keywords : interface modeling, bond-slip. smeared cracking. nonlocal damage
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Table 1 Material parameters of concrete

Compressive strength

239 (kgt/em™)

Split tensile strength

214 (ket/cm”

Young's modulus

22X 1y ikgt/em)

Poisson’s ratio

0.18
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