[ NENERERERERERE

FEATURE : Bridge & Construction Engineering

ooooobodbobogboooboobobogn

0000000000000 00000000™00000% 00000000000

000000000000 °°000000000000000 °°°0000000000000

Corrosion Prevention for Reinforcement Steel in Concrete through Steel Piece Additions
Shinji Sakashitall Dr. Takenori NakayamaO Dr. Kenichi SugiiJ Yoshihiro Hamazaki[l Dr. Katsuhisa Sugimoto

Corrosion behavior in reinforcement steel in mortar with varying steel piecel] SP content was investigated
through immersion testing in 30 NaCl for 363 days. Rusted area of the reinforcement steel after immersion
testing, which correlated well with corrosion rate obtained by electrochemical impedance spectroscopy, de-
creased as SP content increased. Moreover SP addition could prove effective in decreasing the corrosion
rate of the reinforcement steel. It was concluded that the corrosion prevention was probably due to the
consumption of dissolved oxygen in the concrete due to SP corrosion(]
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Fig. 1 Schematic diagram of mortar specimen with steel bar
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Fig. 2 Appearance of steel bar after
363 days immersion test
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Fig. 3 Relation between rust area after 363 days immersion test
and steel piecesd SPO content in mortar
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Fig. 4 Electrical equivalent model for impedance analysis
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Fig. 5 Time change in reciprocal of charge transfer resistance
0 1/Rct0 obtained from the analysis of impedance with
immersion test in 30 NaCl aqg. sol] 303K
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Fig. 6 Relation between reciprocal of charge transfer resistance
0 10 Rctd and rust area of bar after 363 days immersion
test in 30 NaCl ag. sol.
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Fig. 7 Depth profile of soluble CI ion content in mortar with

different of steel piecesd SPO content after 363 days im-
mersion test
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Fig. 8 Schematic diagram of corrosion €
prevention of steel by steel | Steel
pieced] SPaddition in concrete

DemmOOI0D00O00ODO0OOOC 000000
SPO0OO0CODOODOODOODOOODOOO 20mm
0000 sSPOODOODOOOOOODOODOO
O00O0O00OsSPOODC 00000 OOOOO0O
00000D000SPOOO0DOODOOON M4
000D000000000000000000SPOO
000D00000000O0SPO0O0OOOOOODODOD
000000000000 00sSMO000000000
0oo0Ooo0oooood
0000000000 SPODOODOOODOOODOO
00000000 SPODO0OOOOOODOOOOOOD
000000000 SPOOO0OO0OOO0OODOOOOOD
00000000 SPODOOO0ODOOOOODOOOD
0000000000000 SPOOOOOOOODOD
000000000000O0O0
sPO0000O0O0ODODOOOOOOOOOOOOOO
000s0O0dOdO0Od0OOOODOOOOODOOOOD
000000000000 C 00000000 0on
00000000400000500000000000
0000000 000000000ooooononon
goDOoOosmOo00000oOooo,0000000
0000000000080 aOONONDOOOOD
0000000000000000000000000
0000040050 000000000000000
0,000000SPOOODODODOODODDOONOO
0000000000000000000000000
000000000000500000000000000
000000000000000000 80 b
O00000000SPOO0DOOOOODODODODODOD
0000000000000 SPOODDOOOOOOD
0000000000000000000000000

a) Without Steel Pieces

Steel

b) With Steel Pieces

gobooooooooobooooooooo

oOo0oOoooospOOoO2vol00O0D0OOODOOOOO
O0000000O030NClOOOO3e000oo00
gooobooooooooobooooooskoOn
gobooooooooooboooooocooboooooon
gobooooooboooboooooo
lDoo0ooooooooooboobooooooskd
gboooooooboboobooooobooseOOn
goboooooooooboocooboocooboooooon
gooao
0000000b0ocoboobOooooboobOoon0d
gboooooooboosepOb0O0OOOOOOOOOOn
goboooooooooocooboooooon
gospUb0O0O0OoooOOoOOoOoboOoOoooOoboOoboOond
gobooooooooocos,O0OoOooooooon
gobooocoooood

o o o o

10 00000000000000000000001999. 6[1J

20 0000000000000 ODOO0O00000D O 19860
p.286.

30 (l0o0D0DD0OO00000DDDO0000DD0O0O0OOOQ

oooo

40 00000000000 0D01998.50 19981 p.170.

50 000000000 0199850199811 p.163.

6 0 J. R. Macdonald : IMPEDANCE SPECTROSCOPY( J.Wiley &
SonsO Ind] 198711 p.23.

7 0 J.R. Macdonald : ibid0O p.39.

8 0 F. Mansfeld et al.00 Corros.Sci.0l Vol.210 198111 p.647.

90 OO0 0O0O0OO0OO0DOOOO0D0OO0O0D0O0OO0O0DVol120 No.1
[0 199000 p.545.

100 0000000000 Vol.250 No.9J 198411 p.20.

64 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 49 No. 200 Sep. 199901



