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Study on the Durability Evaluation Method for RC Buildings Considering
Progress of Rebar Corrosion After Carbonation

Masaki Sakai Yasumichi Koushiro

Abstract

In recent years, a rational approach has been discussed in which the durability of RC buildings is evaluated
both by the carbonation of concrete and the corrosion rate of the rebar after carbonation. In this study, based on
previously reported experimental results, we formulated a relationship between the cover thickness, moisture
content at the rebar position, and corrosion rate of the rebar after carbonation under certain external
environmental conditions. Based on this relationship, we proposed a new durability evaluation method that
considers rebar corrosion after carbonation. Furthermore, when rebuilding an RC building, we applied the
proposed durability evaluation method to a new construction design that plans to reuse the existing underground
structures and confirmed its feasibility

B =

SDGs DHEHER 2050 41— > =2 — b ZIVOFEIFIZMT T, 227 U — bodi e (LUF, FiEEE v o)
R OSKITR& R L T RCEREY OMAME LT T 55 2 HER S TWD, Zhid, THEOET 27
AL BT, PR OB & 2R & U THAMRHE 21T 5 b O T, 1EROFHEFE TR OHIWT 3 T &
NTWBEFOREX b v 7 OKREE S FTRE & 72 5o AMFIETIE, BEHO FZERHERIZESN T, SMHERBREES —
ERMEDO T TONSY RSB KL ORFHALE D KRIIRE & TR OB Bl E OB 2 e b L, bk
DERFGIE LA B LIH LOMARGT FELRE Lz, 5103, RCEBREMORTHRICHIZ> T, BifFR

G DT E 53 DFFF 2 G U 72 8aR ORRFIEMITH LT, 2% U7t A ML T O M 2 18 L=,

1. [FC&IC

WA, EERERERICER SN giar 7 U — ]
(AT, RCEE WD) BEMDZL < H3EEEER 50 44
L, HEHAZEET 20, KT 200%ENE bh
T2 9, BEfFORER Ny 7 OfkEE I, &
I, E#EOFHATAEZREY I » FTRIRE
7= TR nlAE72BA%E HAZ : Sustainable Development Goals
(SDGs) | DOBLEND bD THIEE T A D 2,

BEfED RC &Y OMFGEE I, HEZRMEDIE)
BN, (A, mAER S, 2 < OMlE S & h
D, R THELTDH RC EREMOMAMEE, EHESD
BE 72 R R R BRRSECEI N A G E E RV T, 8
BRIZEVFHMESND, LoLans, $HEaollE
FIERTHITIENHEL SN T RN, 2O
L2 X5, BMEREASISEZTERLEIND 2
7V — FORMHILIES ZHIE L LT, FEFOMERE D
MINTNW5D,

—J, EETIE, EHMLARICRIE S HBEF RC i
Y& P& U CIAMERES Thi, $inEE <
a7 Y — FOPHEEAET LTS, SHOBERET L&
72 BRI DS 2R WERAL T, SRS A& OEAT N IR T
EOBEINENWZ ERHLNE o TE AT 4
T OFEEL, PHALOWITE T RC SR O A
P AT o T2 AIIE, BB RN ELD Z LR, &
A S S FTRE R M T H - T, fRIADH
Brod s Z & aEWT 5,

AARBESRE T, 29 LI2REERE LT, RC1E
B O INEE 2> 7 U — N O OHRETTIZ 1 THE
42D TIE2e<, LB OBTIERHEDOHETEE
&L CEMIiT 5 2 FIC oW TERMN 7 S, 2022 4F 11
AN T H v JASS 5 =7 U — R L 9
(LAKE, JASS 5 L\V9) OREEICKM SN, ZOK
WETIT, —BHREICRENT, HEARELEAR
BEDR Iy 3 Ha% S, SMERH & DK A R VIR &



RMFLEATATFERTH No. 88 kALt OERFHIE R DOHELT 2 5 i L 7 RCIERESM) O i AMERHAT F1E 2 B3~ D ATFSE

R CI, MAGKFHAEMEREOMAN R ole, Th
1, EHI BT Dl ORI S%, 1ERk DO F L TIEA <,
FHEALORERAE C D8R & Lz BT, bk ok
S A DOEITICHT 2K SOIERIC L 2 EEBDO KE &%
ERLEZLOTHD, 20X, PHEOEITEAE
L7z T, b OSRIE fE OMEIT 2 B8 L ClitAME
P AT 5 B 2 ERATENE, /EROMIAMERHE T
IIfRAR DRI T STz RC SRR L, XD
EHHEOMA 2332 Z ENaEeE 225,

EHELITINETIE, BERONZBNT, a7 —
ks DHPEALIE IS IS D BRI IS B EE O ERRRRGH A 1T -
T, BAREGICIE, AL MR, KA B L
UNSEIEEx ISy 7 ) — MRBRE A ER L
T, FANCATED PRSI/ D F CEEP LR
EBATol2th, B DMAHBE (60~100%RH) T 0.6~6.8
ERNC b o TRIIEGRBRAZITY, SRR DK IR
HE & BRI R 2 RIS HIE LTz,

A TIE, BONCBEHR O VDEREREZ G LI, MR
DR —EOHEICKIT 5, S EIB LU
TALIE D K53 IRHE & HPEAL B O Bk I8 B FE DBIfR %
b5, wic, ZOFRERANT, tkoar sy —
N OHEALZ IR & Ui AEREE TEIC R LC, =
7 U — bOFHALRICBIT DEGHEEOHEITEEE LT
BT AR A 2 IR E T 5, kIS, RC EREY
DETEZIIHIZ->T, BEFRFEHOH Ty OFFIA
ZEHE U7 Bk ORR M Ok LT, R LI gk
R OEAT 2B E L oM ANERTG 5O @ M2 MREET 2,

2. P tROBHERERENENL

WEH O~ D BRI SN, SMBOBRBESRM S —

DaryyJ—bREEREL TS, a7 U — DO
BEMEIL, KA M 60%TE A > MEBN ST B
fit AL F[60BB] & E@ANL FT v RKE AL b [60N],
KE AL FEEARE0%TE A L MEMBEERL FT R
AL bk [50N] LRfIMEESER LIzar 7 U — L
[50CC] T&H 5, 7272 L 50CC 1%, 75V JE &7 30mm D
EBRKEEOHZTH Y, NEDIES & T OSIE &
HWEOBRIIHE L TR,

B, KT, 27U —FOWEE (Tablel) @
BEIR LIRS, 7Ly v a RIS etR 7 S oo
HIEFERICONTIE, B OB EIN0,

F72, BTG OBAEBREEIN RIS T
D0, AR CIIE A T B & SR8 Al AL I TR LT,
FIRHBE Z L 250 JES LSS Al EOBGRE R L
7o JERTETEED DB A E~OWRIL, WiE )
BIBRICH D E SND 7 7 7T — 0% FEANCE S %,
o)1 F % 55.865q, #kDA A UMl E 2, V7 TTF—
EHE 96,500 7 —nr & LA IBE L HRQ) WE
AWTiToT,

Veor=9.13 X lcorr (l)
Z 21T, Veor: ﬁ%ﬁi’?ﬁ%ﬁiﬁfﬁ(mg/cmzlyear)
leorr : %ﬁ%(ﬁ%ﬁ( u A/cmz)

Fig. 1 OIEIATHHRQIL, 4 KD 2 Y — |
DA LT, A 2 &2 P bt% o 8655 5 A
EErNPSVESOBRHELTERLLELDOTH D,
60BB, 60N, 50N |Z, 750 JE X723 10~30mm DOHipH T

Tablel =>7VU—bO#EE
Mix Proportion of Concrete

== H A~ NUBE] N A 3] Sty — ~ 7 o
E@%uk%ﬁé,ﬂ&??é%i@%ﬁﬁﬁ?mﬁﬁ e Twie | va Yo B (kg/?)
BE L b B D8R IS R D BIfR 2 Fig 1 IR, e | % | @ |[w|BB|N]| B | s |G
BER I, 227 U — bR TEE D@L, 60BB | 60 | 495 |182(303| — | — |871]|906
AL OSHE R T OITE B R T AN L < e 60N 60 | 495 |180| — [300| — |875]|907
LEMEEINT-EFEA L FBEEFLE LT, 4 K% 50N 50 | 50.1 [170| — |340| — |882|892
50CC 50 | 45.8 | 180 90 | 270 | 778|933
1 12 12
- P © —e—60%RH || = —e—60%RH
g 10 o 75%RH g 10 —o—75%RH 2 10 ——75%RH
= 90%RH T 90%RH || & 90%RH
€ 5 S 8 100%RH || S 8 100%RH
K3 8 100%RH E E
\E. 6 E 6 E 6
g ERE R (Q2) %{ ERE: K (Q2) % ERE R (Q2)
@J 4 & 4 @ 4
B2 B2 ]2
0 .--—,,.H P4 0 L@@l scecoccosciioiin 0 I VY 5333YYY5S
0 10 20 30 40 S50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
MY E X (mm) MR E X (mm) MY E X (mm)

(@) WI/C60% - & 2> BB (b) WIC60% - & A N () WIC50% - & A> kN
Fig. 1 SMBORESRMER —EDHEITHT 50250 R S L USMTEREEOMHSHEE & iP (b2 o S5 8 2 oo B4R
Relationship between Cover Thickness and Relative Humidity and Rebar Corrosion Rate after Carbonation
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