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FRA AR L. RC REEY OFRAAIERERIAMN T, #aEBR MR OMERFERIZE o TEETHY, Zh
FTIZHZL OMFEPTONTE . SMHOBREIT, SiWrimo X\, BEOOENDOA, 8L
a7 ) — MHOMNEDER L, M REERERFICRET 5720, BEICK D EL EMICH
R L, PEREFHB OGS 2 M B9 2121%, FHFROZEE S L THETT 268 H 5. RCHEEYD DI
AHEIETERE O E A ITAPREZ T N A HTH Y, 1T HINOREIZL - T, FEW A7 —1 T
DRl S AIREIZ 22 > TE 72, BECHHEREET LV HIREIN TN DN, BIROREBL KRBTSR E
BEOKEIODAy Va2 IVBENDD. MiAy P2z HOTSETHOEME RO L aE
(ZRHI ATREZR 7 L 23 BHSE S IR, EARIEW X 7 — v OFFNTIZ ISV T, REIRFIR] C R B 2R AT AR
5 2 LN TE, RAREERIMEICAN TH 5. Aamx, HESHLLBROVEIIZERL,
BR ORI ATV, T OREL T U TRITE T VTS 2 FIEORELZ AN E L.

%5 1% [Introduction] TIX, AWFIEOE R E BRI, BEEOWIIE, A X THW 2 AIRERMNT 7 0
77 DB D HAMERA, ARFSCOMBRICOWTIRY £ &7,

%5 2 & [Investigation on the bond property change due to rebar corrosion and development of averaged bond
deterioration model| TiX, {15 DOHEAIZSER 72 BICEFEIHONAGORICER Lz, SiE RIS
Lo ThHEDLENED L IITEL, HIM OMEIEREIZEET 5 D) & RR &K OBUEMITIZ L - T
BEt L7z, hha b EiREA2 2 S 72130 OfauiimaliR, SRz e L 788 o5k & 38R,
N BRI IR 2 N R SR CHBL L 72T 7 L COMIEMIT 21TV, NAEDOEETTNHIIIC T
FRAFT DM IS L 227 U — FOMEIRZN, BERMEZIETE L LamLi. £k,
AL =T v TN, EEBHOLTECMIT OB AR T D Z LIZX» T, E#FHLEMEo=a 7Y —
N DA 2 RIS VIRIBICHERF T 2 2IRICOVWT O MEEL 7. Zh o DR L LT, s
ZRETE LDMIERRZEE, ThaelBA 2MERERONERTEZT v a v AT 4 7= Tk
PEOEIZ L > TRETHETAVEZRE LT, KET ML T, fe Xy vallBWThiESL
L7230 OB OB FRETH D Z & ZMFEEL T 5.

%5 3 % [Investigation on the influence of various scale cracks on structural performance and development of
shear transfer model subjected to corrosion crack | TiL, BEOUEIIIC K28 HBEO=a 27 ) — how
PG EERFIE DAL DI R S O & 7 /0 DREEE 24T o 2. RO OEUIEAH ISR » TR S 1,
DOREZBREOEMED 720, HSEHOOEIET LOFHE & IXTREERH 5. BEOOENOREHT AL
B, BHIOOEIAUZ BT 2 MRS B & il 2 72D, IO OB 384 Lo s iR & et 5 & L 72 fig
WraiTo7-. RCHEEM ARG LTZ 7 VA — BT L AWM L 0, EfEH CBllsn T
WO T 2 K< FETE 2. R CIEEEEMIZI 1T DMK I SWDTHBRET 21TV, 7R
LEEREEE T VI L - T, BEOFRICES < HEZ LKHIRTE, AETLZHNT, #HROE
BOHE & R IZ OV T ORBMRMEERGE L. 2D ORGHN S, FEREEY CHEE STV 2
PR T ORERPRMFOCEFNTH D LW IRk a b 2, SO OEINET VB O OEIILIZ DN T
TR EZ A LD 2 L 2R T . BROUCEINOZETLE T L ORSICH - T,
JEEDOETIS U TRAET D, BROCENOARE -, ERNICEIT 2 EmREEEE L-=
Y7 )= FORAMIBEETVERE L. BREOOEINNER 2 HE LRVIRE, OOEh) Bl
L7ZEZORIE, OO U CUERAERD DR L TOSREOZAZNIZONT, BlR 4 TR
K OSBRI & > THIBUZIBBR L, T O 2 A v v a2 WTHERICEKBRT 2 ET V2R L.

¥ 4% [Conclusions] TiX, U LOMAZHRIEL, KigXofsimae L.

%« FRSCEEIX, FI3C 2000 77 & 3630 300 354 10O HT 57, & L <ITPE3C800 354 1R L T 7EE W,
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This thesis was entitled “The Influence of Rebar Corrosion on Steel-to-Concrete Bond and Stress Transfer of Damaged
Concrete Around Rebar and Its Implementation into Structural Analysis Model”. The objective was to develop a FE
analytical model of bond degradation and corrosion cracking which can apply on real scale model.

In order to make clear bond deterioration behavior, the static beam loading test and the pull-out test of rebars with different
bond conditions were conducted. Mechanical bond by interlock between lug of deformed bar and concrete is the dominant in
bond components. Thus, interlock condition was focused in this investigation. FE analysis reproducing the shape of the
rebars with hexahedral elements was also performed. It was mainly shown that bond was maintained as long as parts of
regions of interlock remained, sound bond could be assumed. A FE model was proposed to derive the critical corrosion rate
at which sound bond could be assumed, and to express the bond deterioration by changing the tension stiffening. It was
verified that the model tracked the behavior of degraded beam members well even with a coarse mesh.

To make clear the influence of various scale cracks on structural performance and development of shear transfer model
subjected to corrosion crack were also aimed. Before the model development, analytical investigation on the structural
behavior of RC member with shrinkage cracking was conducted in order to confirm the accuracy of the evaluation of
micro-cracking. The results suggested that shrinkage crack was the cause of the stiffness reduction observed in existing
structures, and it was confirmed that the evaluation accuracy for micro-crack was sufficient. On the other hand, corrosion
cracks are formed along rebars with large openings, thus it has a deviation from the assumption of the smeared crack model.
The proposed model for corrosion crack induction considered the non-uniformity of corrosion crack width, the
non-penetration state in a finite element, and discharge of corrosion product from concrete surface through corrosion cracks
with corrosion progress. The model was based on the results of shear test for concrete block with artificial crack and
analytical investigation with fine mesh for tracking corrosion crack elongation. The proposed corrosion model improved
analytical accuracy on the structural behavior of beams subjected to rebar corrosion.
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