NepiAnyn

H &udBpwon tou xaAuPa amoteAel tnv Kuplotepn autia umoPABULONG NG AVOEKTIKOTNTAC TWV
KOTOOKEUWY OMALOHEVOU oOKupodépatog. Xtnv EAAGSa Siaitepa, Omou peydAo TOCOOTO Twv
KOTOOKEUWY TOTIODETEITOL Of TOPAKTIEG TEPLOXEC, TA TPoPANRUata SLABpwong Twv KOTOOKEUWV
napouatalovral gvtova efattiag tng emBeTikAg Spaong xAwplovtwy (katnyopia XS katd tov EN 206).
Onwg eivatl yvwoto, n unxavikn amodocon tou xaAuBa omAopol umoBaduiletol onpavtikd, Kabwg n
SLaBpwon mpokaAel anmwAELd TNG SLOTOUAG TOU OTMALOMOU KoL TITWON TWV UNXOVLIKWV Tou LSLoTATWY,
Kuplwg og 6poug oAkipoTnTac. MNa Adyouc BeAtiwong tng madntkomnoinong tou xaAuBa omAlopoU Evavtl
™¢ SaPpwong, o EN 206 mpoteivel T XpAon KoAUTEPNG TIOLOTNTOC OKUPOSEUATOC KOl EAAXLOTOU
Tayoug emika@Aung okupodepartog, Ta omoia meplopifouv aAAd Sev ATMOTPEMOUV TN PRYUATWGN TOU
OKUPOBENOTOG, N omola cuvSEeTal pe To pubuo Sleioduonc Kat SLaxUoNg Twv EMBETIKWVY SLOBPWTIKWY
napayovtwy. Q¢ ek ToUTou, AOyw TNG MEPLOPLOUEVNG PNYHATWONG TOU OKUPOSEUATOG OE OXEDN HE TIG
TAAQLOTEPEG KATAOKEVEG EVVOELTAL N SNULOUPYL HIKPWV EKTIBEUEVWY ETILHAVELWV TOU GLENPOOTIALGOU
npog dLdBpwan, yeyovog to omoio €xel avadelyBel OtL emnpedlel ONUAVTIKA TO pUBUO Kal To Babud g
SaPpwong tou odnpoomAlopol. Aappdvovtag unoyPn Ta TMAPATAVW, OTNV MAPoUCO TELPOUATIKNA
epyoaoia tiBetal mpog Slepelivnon n MLPPor Tou eKTIBEUEVOU URKOUG Tou XAAuBa omAlopol otn BAGBN
SLappwong XoAUBSVwWY paBdwv OMALOHOU. ZUYKEKPLUEVA, XPNOLUOTOONKAV OUVOALKA 96 Sokipla
XaAUBS WV pdBdwv omAlopol B500c, ovopaotiking Slapétpou 12 mm, Ta onola dlakpiBnkav oe duo

UTIO-oASEeC Ttpog Slepelivnon TNG EMLPPONG Tou ekTBEpevVoU Tipog SLaBpwaon HAKOUG, NTot pia pe pikpd



EKTIOEUEVO PNKOG (00 pe 1 cm Kol pla pe peydho ektiBépevo pnkog 10 cm. MNa TIC AVAYKEG TNG
£PYAOTNPLAKAC UEAETNG KAL VIO VO EEETAOTOUV OL CUVETIELEC TOU SLaBpwTIKOU MOPAyovVTa O GUVTOUO
XPOVIKO Sldotnua, Olevepynbnkav 84 TmelpApaTa EMITAXUVOUEVNG OlaBpwong pEow emBOAAG
NAEKTPLIKOU pevpatog yla 150 wpeg kot 300 wpeg, avtiotowa. Onwg npoékuPe amd Thv availuon Twv
TELPAUOTIKWY OIMOTEAEOUATWY, N ETUPPON TOU EKTIOEUEVOU HAKOUG TOu XAAuBa oto SLaBpwtiko
nieptBaAlov eival Loxuph, kabwg mapouotaletal évtovn dladopomnoinon otnv PAABN dappwaong, téoo
og Opouc mooooTlaiag anwAelag palag 6o Kal otn popdoloyia Twv MPoKaAOUEVWY BEAOVIOUWV.
Akoun, Aappavovtog unoPn ta Galvopeva KOMWONG TOU £L0AYOVIOL OTOV OLONPOOTIALOUO
gfaltiog tTNC €vrovng OELOUKAC SpactnplotnTag, oTnV mopouca epyocia HEAETAONKE N OELOULKA
anokplon Twv Sokiwy xaAuBa HECW TIELPAUATWY OALYOKUKALKAG KOTtwaoNnG. Ol KUPLEG TTOPAETPOL TIOU
e€etaoOnkav Atav 1o eAeVBepo HRKOG KOTIWONG, (oo pe 6@ kat 8D (72 mm kat (96 mm, avtiotolya) Kot
To eniBaAlopevo eVpog mapapopdwaong, oo pe +0.75%, +1.0% kai+1.25%. NoapdAAnAa, Sedopévng tng
avaykng yia BeAtiwon tng avtidlaBpwtikng mpootaciag Tou oldénpoomALoHOU TWV KATAOKEUWY, 0TV
napovoa epyocia oAa ta StaBpwpéva Sokipla eiyav umtoPAndet apyikd oe Stadikaoia PnypuotoBoling,
pe okomd vo Slepeuvndel n ouvelwodopd NG YnyuatoPoAng tOoo otnv mpokaloUpevn PBAARN
SlaPpwong 600 kol otn pnxaviky omodoon tou oldnpoomAiopol. H Swadikaocio PnypatoBoAng
gunepleixe Vo otadla, apxikd pe BoAn ocwpotTdiwv oABivng Kol otn CUVEXELM HE ocwpatibia
vahoodatlpldiwv. Onwg davnke amd Ta efoyOpeva MELPOUATIKA AMOTEAECUATA TWV KOMWOEWV, N
PnypoatoBoAr Twv SoKLiwy XAAUBa MapoucLldlel EVEPYETIKN CUUMEPLPOPA OTN KNXOAVIKH armodoon tou
OTMALOMOU, Kuplwg og YaunAd evpn avakukAL{Opevng mapapopdwaong auvéavovtag tn didpkela {wng tou
UALKOU, evw avtiBeta o peyalltepa €Upn mapapdpdwong n ouvelobopd g YnyuatoBoAng

nieplopietal Adyw TNG eUdAVIONS AUYLOULKWY GOLVOUEVWV.
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Abstract

Steel corrosion constitutes the main cause of durability reduction in reinforced concrete constructions.
Particularly in Greece, where a high percentage of constructions are located in coastal areas, corrosion-
based issues greatly arise due to aggressive chloride action (XS category based on EN 206). It is
established that the mechanical performance of steel reinforcement is significantly diminished, as
corrosion causes a loss of the reinforcement’s profile and deterioration of its mechanical properties,
mainly in terms of ductility. To improve the passivation of steel reinforcement against corrosion, EN 206
suggests the use of higher quality concrete and minimum thickness of concrete coverage, which limit,
but don’t prevent concrete cracking, which in turn is linked to the penetration and permeation rate of
these aggressive, corrosive factors. So the limited concrete cracking, compared to older constructions,
favors the creation of small, exposed surfaces on the corroded steel reinforcement, a fact that has been
proven to greatly affect the rate and level of reinforcement corrosion. Taking the above into account, in
the present experimental study the effects of the exposed corrosion length of steel reinforcement is
placed under examination. Specifically, 96 specimens of steel bars B500c, with nominal diameter of 12
mm were used. They were broken into two groups, in order for the effects of exposure to corrosion
length to be examined. One group featured a small exposed length of 1 cm and the other featured a
large exposed length of 10 cm. For the needs of this study and in order for the corrosive agent’s effects
to be examined in a short amount of time, 84 tests of accelerated corrosion via electrical current were
administered, for durations of 150 and 300 hours, respectively. From analyzing the experimental results,

the effect of steel’s exposure length to corrosive environments is significant, since an intense distinction



in corrosion damage is exhibited, both in terms of percentage mass loss as well as the morphology of
the pitting corrosion.

In addition, taking into account the fatigue effects that are introduced to the steel
reinforcement due to intense seismic activity, this study examined the seismic response of steel bars
through low-cyclic, fatigue testing. The main parameters examined were the free fatigue length, equal
to 60 (72 mm) and 8® (96 mm) respectively, as well as the enforced deformation range, equal to
10.75%, +1.0% and +1.25%. At the same time, given the need to improve on the construction steel
reinforcement’s anti-corrosive protection, in this study every corroded specimen had also been
subjected to a shot peening process, to examine the impact of shot peening on corrosion damage as
well as the steel reinforcement’s mechanical performance. The shot peening process featured two
stages, first a blast of Olivine particles, followed by glass bead particles. As shown by the extracted
fatigue data, shot peening the steel bar specimens exhibits a beneficial effect in the reinforcement’s
mechanical performance, mainly in low ranges of cyclic deformation, improving the material’s life
duration. On the contrary, during greater deformation tests, the positive effect of shot peening is limited

due to the appearance of buckling.
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