
OBJ EC TIVE OF STU DY

In this  experim ental stu dy, the effect of steel reinforcem ent’s  exposed In this  experim ental stu dy, the effect of steel reinforcem ent’s  exposed 
corrosion leng th w as  placed u nder exam ination. Tw o su b-g rou ps, one 
w ith exposed corrosion leng th of 1 cm  and another of 10  cm , w ere ex-
am ined. For the pu rposes  of this  laboratory stu dy, the tw o su b-g rou ps  of 
steel bars  u nderw ent an accelerated corrosion process  via  electrical 
cu rrent, in order to test the effects  of corrosive ag ents  in a  short am ou nt 
of tim e.
In addition, du e to the need for anticorrosive protection of steel rein-
forcem ent constru ctions, a  second su bject of this  stu dy w as  of shot 
blasting  process’ contribu tion to the specim ens’ m echanical properties. 
Specifically, all the corroded specim ens  u nderw ent a  shot blasting  pro-
cess  prior to corrosion. The shot blasting  process  consisted of tw o parts, 
one shot w ith Olivine particles, follow ed by a  second shot of g lass  bead 
particles. Tak ing  into accou nt the elevated seism ic activity in G reece, 
w hich cau ses  m echanical fatig u e on steel reinforcem ent, stu dying  steel 
reinforcem ent’s  m echanical perform ance focu sed on sim u lating  seis-
m ic loads, via  m echanical, low -cycle, fatig u e testing .

TEC HNOLOG IC A L PROBLEM

A  redu ction in du rability of steel reinforcem ent constru ctions, du e to corA  redu ction in du rability of steel reinforcem ent constru ctions, du e to cor-
rosion, constitu tes  a  m ain perform ance issu e. In G reece, problem s  of 
constru ction du rability are hig h in intensity du e to ag g ressive chloride 
action, since a  larg e bu ilding  portion is  located in coastal areas, cau sing  
it to either com e in direct contact w ith sea  w ater, or be infected by 
air-transported chlorides. Especially in seism og enic areas, these deg ra-
dation problem s  intensify, as  frequ ent seism ic action dynam ically w ears  
ou t steel reinforcem ent, facilitating  steel reinforcem ent corrosion, since it 
is  the steel that absorbs  this  seism ic energ y. Based on the above, the 
com bined corrosion accu m u lation du e to steel corrosion and fatig u e ef-
fects  of seism ic loads, has  a  sig nificant im pact on steel’s  m echanical per-
form ance and fu rtherm ore, on the overall stru ctu ral perform ance of steel 
reinforcem ent constru ction.  
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Failure Cycles charts

Διάγραμμα απώλειας μάζας σε σχέση με το χρόνο επιταχυνόμενης 
διάβρωσης για το μικρό (1 cm) και μεγάλο (10 cm) εκτιθέμενο προς 
διάβρωση μήκος.

Διάγραμμα πυκνότητας βελονισμών ανά επιφάνεια 500μm x 500μm

Failure cycles – Corrosion duration 
graphs for each exposed fatigue length 

C ONC LU SIONS 

1. Corrosion length
    •  C oncentrated corrosion su rface cau sed g reat corrosion dam ag e of specim ens, 
in com parison to larg er su rface areas. The above statem ent w as  confirm ed by the 
com parison of the percentag e m ass  loss  and pitting  size and density betw een the 
tw o corrosion leng th g rou ps. C orrosion leng th barely im pacted m echanical 
perform ance at hig her deform ation levels  (± 1%  and ± 1.25% ) and m ore so at low er deperform ance at hig her deform ation levels  (± 1%  and ± 1.25% ) and m ore so at low er de-
form ations  (± 0 .75% )
2. Shot blasting
   •  The Olivine and g lass  bead shot blasting  process  g reatly im proved specim en’s  life 
du ration in relation w ith the reference specim ens, even after m ass  loss  rates  of 10 % .
3. Fatigue length
   •  Bu ck ling  effects  in the case of an exposed fatig u e leng th of 8Φ  redu ced life 
du ration of steel reinforcem ent. In g eneral, these bu ck ling  effects  play a  m a jor role in 
all steel bars’ life du ration.

Deformation Deformation 

Failure Cycles of 6Φ specimens Failure Cycles of 8Φ specimens

reference reference

Mass loss graph relative to accelerated corrosion duration 
for small (1 cm) and large (10 cm) exposed corrosion length

Pitting density graph over 500 μm x 500 μm surface area
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10  cm  exposed leng th
1 cm  exposed leng th

10  cm  exposed leng th

Accelerated corrosion du ration  (h) Accelerated corrosion du ration (h)
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Failure cycles for ±0.75% deformation

Failure cycles for  ±1% deformation

Failure cycles for ±1.25% deformation

corrosion duration (h)
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