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(SERIES 1) Table 2 Physical properties of aggregates.
Macrocell corrosion mechanism of embedded steel bars Tasoitearon T Wan size | - M. | Spec Graviiy | Absomption
(1 )I_nﬂuence of chloride ion mortar fine 5mm 2.20 2.62 1.17%
concreie fine S5mm 3.08 2.62 1.73%
(2)Influence of water cement ratio or material concrete coarse 20mm 6. 70 2. 54 0.68%
(SERIES 2)
Macrocell corrosion rate of embedded steel bars
(I )Influence of humidity Table 3 Chemical composition of steel.
(2)Influence of temperature - —
Chemical composition(%)
Type -
C Si Mn P S
round( ¢ 9) 0.1210.12[0.58[0.031]0.023
deformed(D1 0) {0.21]0.18]0.72]0.02110.032
Fig. 1 Flow of this study.
Table 1 Physical properties and chemical composition of cement. Table 4 Physical properties of repair materials.
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Table 5

Experimental cases appreciated macrocell corrosion.

Ty side-A ] side-B din
pe WC®) ol kem®) | WiIC®) i ggmn | e
1 ‘30 : 0.5 30 : 15.0 R. H 80%
2 30 ¢ 0.5 50 ¢ 15.0 R. H. 80 %
3 30 0.5 100 : 15.0 R.H 80%
mortar 4 50 0.5 30 1 15.0 R H 80%
5 100 0.5 30 ¢ 15.0 R. H. 80 %
§ 100 0.5 30 : 15.0 R H50%
7 100 ¢ 0.5 30§ 15.0 water
8 epoxy ! 0 50 ! 15.0 R. H 80%
9 polymer 0 50 ¢ 15.0 R.H80%
10 30 ¢ 0.5 50 :  15.0 R H. 80%
concrete 11 100 0.5 50 : 15.0 R. H. 80%
12 polymer ! 0 50 ¢ 0.5 R. H. 80 %
13 polymer | 0 50 2.0 R H 80%
14 polymer 0 50 : 7.0 R H 80%
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Table 6 Experimental cases appreciated material character.

W/C(%) 30 50 100
surrounding

water - O —

R. H 80% O O
R H 50% - @) -

Ai-1,i o A+t
E) i-1 ; i g; i+t
be— 1 i—

Fig. 4 The measurement of macrocell current density.
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Fig. 5 The measurement of polarization resistance.
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Fig. 6 The measurement of oxygen permeability.

BETESII W TRNE N,

LY —X 2°TiE, Type A BEEREOERBE L, Ty
pe B BRI L > TH LN A BFERERS LUK
HEeDBRLY, REREOBEVVEREEILER
BB OB ZIT o 7.

¥, KFROFTIE, BRiEHSHERMERNL
AERPOEEL-BRBREESL, v/ kL E
FREE LY, —REANIC Y — NRRATITL, BAR5
SO TIREBRSHENAZVRECTRIE Uiz o

FRAVEE LEBREREEL, I/ 0t VERE
ELES
a) BRERORAE

Type A 3B L UType C DHLRMBIZL Y, SFHER
MrEET A — FRe2—EUML, BEeEEICa
FERSAEE A AV, BRBAZAE L.

b Ot VNBREEDRTE

Type A B L UType C OHRAEE AV, BET 2
GHERMICEENERHZ2ER LER (7L
B ERDI-. FLT, WBETHEEGEROMIR
PHOHATAEREZME L, SHEROXRETE TR
FTHZEILY, SEBHERRETOYI 2 EAER
FEYEE L. HziE, Fig 4 (ORTHHERI
O VERBE( a1 )L, KRNTRESD.

Ai-1,1 — Ai, 141
T 09X o X 14 (v

FLT, MBLTH&BERKEICTHTIZHL
TA7 /) — FEREERE, BMATEIHY—FER
BEIIALLTRLE.

C)IHOENERBEOAE

Type A 33 L UType C DHLEIERIZ LY, SHER

MEEmTs ) — FRE—EOWL, BROISHE

a i



(side-A) (side-B)
Material CI- W/C Cci-
Polymer S;o.skg/mg
3 :2.0kg/m
cement Okg/m® 50% G s
v:15.0kg/m>
Surrounding: .H.=50 7%
2 =
2
= V. -
25%¢ ! .
9 T O
853 0 —ﬂ<gsﬂ-‘®=ﬂ
=g2
3
o 1k
L 1 L 1 [
0 10 20 30 40

Position of steel component(cm)

Fig. T Comparison of C1” of the anode side
for the corrosion mechanism.
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Fig. 8 Comparison of W/C of the anode side

for the corrosion mechanism,
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Fig. 9 Comparison of W/C of the cathode side
for the corrosion mechanism. (mortar)
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Fig. 11 Comparison of W/C of the cathode side
for the corrosion mechanism. (concrete)

(Potentials of steels in epoxy cant be measured. )
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Table 7 Resistance of side- A material.

Material Resistance
(k & * cm)
Mortar  W/C30 % 13.99
Mortar  W/C100 % 3.77
Polymer cement 31.9
Concrete  W/C30 % 18. 44
Concrete  W/C100 % 16.03

(Resistance of epoxy can’t be measured.)
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Fig. 12 Influence of relative humidity
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Fig. 18 Comparison between relative humidity
and oxygen permeability.
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THE EXPERIMENTAL STUDY ON CORROSION MECHANISM
OF REINFORCED CONCRETE AT LOCAL REPAIR PART

Shigeyoshi NAGATAKI, Nobuaki OTSUKI, Atsurou MORIWAKE
and Shin-ichi MIYAZATO

When reinforced concrete structures have been suffered from chloride induced corrosion, repair works
were done. However, there is possibility that the bars around the joint will corrode again with macro-cell
corrosion, because the concentrations of contained chloride ions are different between the new materials
-and old concrete members. Therefore, in this study macrocell mechanism and macrocell corrosion rate of

steels in concrete members are experimentally investigated. As a result, it can be confirmed as follows:
@ Influence of W/C, materials and chloride ion on macro-cell initiation mechanism.
@ Influence of humidity and temperature of surrounding on macro-cell corrosion rate.
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