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A%, [Fatigue Load Carrying Mechanism of Reinforced Concrete Beams with Corrosion Cracks along Tensile Rebar
(BIESGITIR S BB EOUENEZE T8 27 U — ML OF I MmEE) | SEL, "2k 6FT
BRI TN 5.

1% lntroduction (&) | i, #kfi= 27 U — bk (RC) WM& ORELILITHE, BB EOOENEH T
% RC IV #M O F7 Mttt 2 R 2 BN H 5 Z &, SE RO UEINEZ A3 25 RC I1Z Y ¥ AKiE 57 (2B
T HHAPRD T O Z & &Rk, RIFSEOE725 BEIA, 5IRENICIH 5 B RO VEINEZH 35 RC (X
D OEAWIE TG FBOMATH L Z L 2R LTS,

2 % [Explanation methods of the load carrying mechanism (i it 5i%) ) Tk, B RO VOEhEZET 5
RC 11V Ok & R RAVNCHI T 272D O FEEZRE L TS, RC LY OERMMHEME TH D7 — F R
LT — 2SO ESHSE BT 2 HIEAEE L, MESERKOBLRAZEAT 5 Z & Clk#E sz L 9
TIZ/HHE, BB TE 2L RLTCWD. F, INHOFELS LOBEOEANIL, AR TRV S A R EfE
HrOFERIKGTET 2700, BHEOWIE CIRE SN A BRER T ORI SOV T HIRR TN 5.

3 & [Behavior of RC beams modeled by artificial crack without stirrups (N T OOYEIZUANE A S v 7= ¥ AWl i o
HEVNRC 12V 028 | TiE, SEAIC KV EEOOEILE O WA X OB OB MR AMBEL KT L
TeRREE B LI ALO OSSN 2R T 23R A 4 & L, i, 7 ERBS LOERERFT 2175 2 & T,
T ABHITRT OMDNL Y OFFHEENEZI S L TWD. EBR LRI OREE, NTOOEIhO LN ENE L JI3E
IS FET 2356, B2 0 &g UCTmd 228, i/ S 72 EIRAF E A 0 K UIER
TG, BRI LVESEMMMET T 2RREEZ AR L TV D, hiEs ) IE iRk <1, #m st L O
SRR OERE S ) R & el U C, BRI RE REARIS DA E LD Z L T — TN, ff
HERERE OB BEEHEERN B L 2 &0, EHZEBMAELTIRERTHL Z LI L
TWD. E6IT, BENFICESSBEND, RESIEEBERIC A LOOENhOema A 256, LEIRA
HORESIZEOTHEREFEEHMGITH 5 OVEINNERT 205 L, SHEIS T SBEEKIC A TOOEI oS
FET D86, Mok LRI OB BEEEGIZIHE 5 ONEINASER T2 Z &3, A TLOUENOEAMEE KL
O EIRAFEDOZDEIC L 0 B EN ST 5RRTHH Z L bHALNIT LTV,

4 2 TBehavior of RC beams modeled by artificial crack with stirrups (A TOONEFUANE A S 7= ARS8 2 A
95 RC XV OZ@) | T, TAWHRBOFEICLY, 7—FEBEORBESMEI SIS Z & T, FAMTREG
DT LI LT, JETIPTERN N 2mic s 5 2 & 2§, 357325 LOERESRMFITICL YIS
PZLTWD., ZOHREE, TAKMRGHOXY VT AHRICEL2bDTHY, ¥ U ARRPBERRER, Mk
FEITER72IT D L EEROMMZ RS Z & AR TWD . I R X A (B R e % B 2 I W IGA T
BHoTh, FHTHAREC T AWHHR O & 7 = VRN KT T BT T N 2R LT
5. IBIT, SREISTOREE L LS W A TOOEIN O EmAFET 256, OOEINERmIZHIT 5
ISR R HEEI SN D Z SN, SAWHR D X U = A BRI K 2 N TOOEIRVE OIFEI A Hl S
22 LT, MR L LT LN L2 LN LTV,

5 % [Behavior of RC beams with real corrosion cracks (SEERANEA I N7z RCITY OZFH)) | TlE, EXHIEE
AR L0 SR OOEINEZEA LRIk Z# 2, N TOOEILE EICE T 5 AT ot A Wi ER:
HEESEDL LTI EEBETEDZ 2R LTS, RIS, SEAENE LWL T, SHEE0UE
NRRAET 20, $kil 207 ) — MNEOMENRERTHZ LIk D, SERESHMHITH 5> ALOUEHNEFT
2130 LEERIZZ A R — TN RET 5 2 L 2R LTV 5.

6 % [Conclusions (#&am) | TiE, AFERORIEEITI & L BIL, SHBOMEIIHT L2 FMEERLTWS.

5% FSCEEIX, FASC 2000 F7 & 9630 300 3h 4 1o T 2, b L<IXEIC 800 354 [ HHRH LT 28wy,
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This paper is entitled “Fatigue Load Carrying Mechanism of Reinforced Concrete Beams with Corrosion Cracks along
Tensile Rebar” and consists of six chapters.

In Chapter 1 “Introduction”, the background and objective of this research are described. It was mentioned the necessity
to grasp the load carrying mechanism of reinforced concrete (RC) beams with rebar corrosion and that the number of
researches regarding shear fatigue behavior of RC beams with rebar corrosion appeared to be little. It was also described that
the main objective of this research was to make clear the shear fatigue load carrying mechanism of RC beams with rebar
corrosion along tensile rebar.

In Chapter 2 “Explanation methods of the load carrying mechanism”, systematical explaining methods of the load
carrying mechanism are proposed. The decomposition method of the arch and beam mechanisms as the shear load carrying
mechanism based on finite element analysis was explained, and the newly proposed concept and the definition of Load Path
which was introduced to observe stress flow clearly were explained. Moreover, the constitutive laws of the finite element
analysis proposed by the previous study were described.

In Chapter 3 “Behavior of RC beams modeled by artificial crack without stirrups”, the effect of crack lengths without
stirrups is described based on the fatigue experiments and analyses for the specimens and analytical models which had
artificial cracks to simulate the most severe state of rebar corrosion cracks. The results of experiments and analyses indicated
that differences in the positions of artificial crack tips and the magnitudes of upper limit load changed the failure modes and
the fatigue lives of RC beams, and that when the beams had artificial crack tips inside B region (vertical stress
non-predominant region), though the static strengths were increased, the fatigue lives under relatively low upper limit load
were decreased compared with the control beams. It was also made clear that localization of the damage accumulating area
due to linearization of Load Path was the cause of the decrease in fatigue lives, and that the localization was caused by
relatively higher shear stress inside B region which induced the arch mechanism. In addition, it was clarified that when the
artificial crack tips existed inside B region, cracks along tensile rebar were propagated regardless of the magnitude of upper
limit load, however, when the artificial crack tips existed inside D region (vertical stress predominant region), cracks along
tensile rebar were propagated only in case under low upper limit load.

In Chapter 4 “Behavior of RC beams modeled by artificial crack with stirrup”, the effect of stirrups based on the fatigue
experiments and analyses is described. The results of experiments and analyses indicated that the fatigue life of RC beams
with artificial cracks and stirrups under relatively low upper limit load was increased compared with that of the beams
without stirrups. It was made clear that the reason was the dowel action of the stirrups which decreased contribution of the
arch mechanism. Moreover, it was clarified that when the artificial crack tips existed inside D region, the stress concentration
was defused, and that the dowel action reduced slip displacement on the artificial crack surfaces, as a result, the behavior was
similar to the control beam.

In Chapter 5 “Behavior of RC beams with real corrosion cracks”, the behavior of RC beams with real corrosion cracks
which was introduced by corrosion accelerating test is described. The results of fatigue experiment and analyses of RC
beams with real corrosion cracks indicated that the behavior could be reasonably explained based on the results of RC beams
with artificial cracks. It was described that in case of the beams with severe corrosion cracks along tensile rebars, the tied
arch mechanism was predominant due to bonding loss between concrete and rebars.

In Chapter 6 “Conclusions”, the results of each chapter are summarized, and the recommendations regarding this
research fields are indicated.
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