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Abstract

Abstract

The durability of reinforced concrete (RC) structure has become a problem being
widely concerned at home and abroad in recent years. Reinforcement corrosion is an
important factor affecting the durability of RC structure. Most of the publised
researches on the influence of reinforcement corrosion on the structural performance
of RC beams focused on flexural performance, but few of them focused on shear
performance. Under marine environment subjected to chioride ingression, the
corrosion degree of stirrups is more serious than longitudinal reinforcements because
stirrups have smaller section and would be eroded by chloride more easily. As a result,
brittle shear failure would happen rather than flexural failure during there sevice life.
Furthermore, most of the publised researches focused on the effect of uniform
corrosion on the structral performance of RC members, but in fact, if the corrosion
level of steel bars develop to such a lever that coule affect the structural performance
of RC members, the corrosion state i1s always not uniform, it exhibits nonuniform and
asymmetric with spatial distribution.

Numerical simulation is a very useful method of studying the durability of RC
structures. Through this method, we can not only observe macro mechanics
phenomenon but also acquire some micro information which cannot be obtained by
experimental investigations.

Based on the test results of our research team, numerial investigation using
commercial FEM software Diana was used to carry out an investigation on the
influence of spatial reinforcement corrosion on shear performance of RC beams,
which includes the following: 1) The influence of the uniform corrosion of
longitudinal tension bars on the shear performance of RC beams; 2) The influence of
the local unbond area of longitudinal tension bars on the shear performance of RC

beams; 3) The influence of the uniform corrosion and local anchorage failure of
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stirrups on the shear performance of RC beams

Numerical simulation results agreed well with the experimental results and
within the scope of this study, the following conclusions can be drown:

1. For beams with long shear span, the bond deterioration resulted from
longitudinal tension bar corrosion caused a buildup of tie-arch mechanism, leading to
an increase in shear capacity, while for beams with short span, the bond deterioration
had less influence on RC performance.

2. Theoretical analysis showed that, shear fracture energy is in direct proportion
to the envelope area of the f —y curve. By comparason and check of the analytical
output and test results, it conclude that the envelope area of the g —y curve would
decrease with the increase of shear-span-to effective ratio, which agreed well with the
conclusions by published researches.

3. Compared with the bond deterioration area in the vicinity of middle portions,
the area near the supporting position to more dangerous for RC beams, it might cause
significant decrease in stiffness and shear capacity of RC beams.

4. Stirrup corrosion had less effect on load-carrying mechanism of RC beams,
load-carrying mechanism transition did not happen in the specimens containing
corroded stirrups, but the shear capacity of RC beams decrease with the increase of
corrosion level of stirrups.

5. The results of numerical simulation aimed to investigate the different local
anchorage failure of stirrups on the shear performance of RC beams shows that :
Local anchorage failure of stirrups would caused the decrease of stiffness and the
shear capacity of RC beams; Anchorage failure occured both on the bottom side of the
stirrups placed near the supporting position and on the top side of the stirrups placed
near the loading position would cause the most dramatic decrease of shear strength of
RC bemas;Anchorage failure occured on the top side of the stirrups place near the
supporting position or on the bottom side of the stirrups placed near the loading

position would has the smallest influence on shear strength; The influence of the
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anchorage failure occured on the top side or bottom side of all stirrups within the
shear span were in between.The above results are affected by the size of RC beams,
and in the large-sized beams, the reduction of shear capacity caused by the same local

anchorage failure was less that that is the case of small-sized beams.

Key Words : RC beam; numerical simulation; shear performance; spatial

reinforcement corrosion; stirrup anchorage failure
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