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Corrosion effect of reinforced concrete bridge piers wrapped by steel plates

NI Jie' GAO Sheng —bin' GE Han - bin’

(1. Department of Civil Engineering School of Naval Architecture Ocean and Civil Engineering Shanghai Jiao Tong
University Shanghai 200240 China; 2. Department of Civil Engineering Meijo University Nagoya 468 —8502 Japan)
Abstract: Two — dimensional elasto — plastic finite element formulation is employed to investigate the
load - carrying capacity of reinforced concrete piers wrapped by steel plates which are corroded at the
pier base. By comparing with experimental results the employed finite element analysis method is
verified to be accurate and effective. After that a series of parametric studies are carried out to inves—
tigate the effect of corrosion rate and corrosion mode of steel plates near the base of in — service pier
P2 on load - carrying capacity concrete cracking scope yield range of wrapped steel plates. It is
concluded that the load — carrying capacity decreases with the increase of steel plates’ corrosion rate.
There is an obvious linear relationship between the load — carrying capacity and the corrosion rate in
the case of even corrosion mode. The deterioration of load — carrying capacity resulted from the web

plates’ uneven corrosion mode is more serious than that under even corrosion mode.
Key words: bridge engineering; reinforced concrete piers;, wrapped steel plate; corrosion rate of steel

plate; corrosion mode; load — carrying capacity
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Tab. 1 List of material properties

P2 P2 P2 P2
/MPa 2.06 x10° 2.06 x10° 2.06 x10° 2.06 x10° 2.06 x10° 2.06 x10° 2.78 x10* 2.78 x 10*
/MPa 381 180 328 180 235 235 — —
/MPa — — — — — — 3.0 3.0
/MPa — — — — — — 38.3 30.8
- 16 Case B Case C
16
550 kN
410 mm
2
2( a) o
P2 "% ( P2 )
3(a) ~ 3(c¢)
- 13 . P2 .
2.1 P2
o 3(d)
- 2(b) P2
42 P35 @16 ( =
1.5%) o 3.0 mx2.8 m
Case 12.4 m 6 mmo,
Case A 40% Case 11 090 kN
Case A 2% . o
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