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TECHNOLOGICAL PROBLEM

A reduction in durability of steel reinforcement constructions, due fo cor-
rosion, constitutes a main performance issue. In Greece, problems of
construction durability are high in intensity due to aggressive chloride
action, since a large building portion is located in coastal areas, causing
it to either come in direct contact with sea water, or be infected by
air-tfransported chlorides. Especially in seismogenic areas, these degra-
dation problems intensify, as frequent seismic action dynamically wears
out steel reinforcement, facilitating steel reinforcement corrosion, since it
is the steel that absorbs this seismic energy. Based on the above, the
combined corrosion accumulation due to steel corrosion and fatigue ef-
fects of seismic loads, has a significant impact on steel’'s mechanical per-
formance and furthermore, on the overall structural performance of steel
reinforcement construction.

OBJECTIVE OF STUDY

In this experimental study, the effect of steel reinforcement’s exposed
corrosion length was placed under examination. Two sub-groups, one
with exposed corrosion length of 1 c¢cm and another of 10 cm, were ex-
amined. For the purposes of this laboratory study, the two sub-groups of
steel bars underwent an accelerated corrosion process via electrical
current, in order to test the effects of corrosive agents in a short amount
of time.

In addition, due to the need for anticorrosive protection of steel rein-
forcement constructions, a second subject of this study was of shot
blasting process’ contribution to the specimens’ mechanical properties.
Specifically, all the corroded specimens underwent a shot blasting pro-
cess prior to corrosion. The shot blasting process consisted of two parts,
one shot with Olivine particles, followed by a second shot of glass bead
particles. Taking into account the elevated seismic activity in Greece,
which causes mechanical fatigue on steel reinforcement, studying steel
reinforcement’s mechanical performance focused on simulating seis-
mic loads, via mechanical, low-cycle, fatigue testing.
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1. Corrosion length

* Concentrated corrosion surface caused great corrosion damage of specimens,
in comparison to larger surface areas. The above statement was confirmed by the
comparison of the percentage mass loss and pitting size and density between the
two corrosion length groups. Corrosion length barely impacted mechanical

w e performance at higher deformation levels {(+1% and +1.25%) and more so at lower de-
- formations (+0.75%)
2. Shot blasting

- * The Olivine and glass bead shot blasting process greatly improved specimen’s life
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| i duration in relation with the reference specimens, even after mass loss rates of 10%.
50 3. Fatigue length
6 * Buckling effects in the case of an exposed fatigue length of 8® reduced life
’ corosion durafon (h) B duration of steel reinforcement. In general, these buckling effects play a maijor role in

all steel bars’ life duration.



