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Minimum Maintenance Steel Plates and Their Application Technologies

for Bridge

—Life-Cycle-Cost Reduction Technologies with Environmental Safeguards

for Preserving Social Infrastructure Asset—
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Abstract:

JFE Steel’s life cycle cost reduction technologies with environmental safeguard for bridges are reviewed. As for weathering
steel, two kinds of advanced steel of Ni type are lined-up for various airborne salt environments. JFE Steel has also developed a
new software, which estimates the thickness loss of the weathering steel by atmospheric corrosion for its life time. By using
this software, the most suitable weathering steel can be selected for a certain bridge location. The new surface treatment

technologies that promote protective rust formation while keeping the good appearance of bridges were also developed.

Furthermore, a pre-coat system to reduce the coating cost of bridge was developed.
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Fig.1 Comparison of life cycle cost (LCC) of bridges with
several surface treatment less than 0.05 mdd
environment”
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Table 1 Chemical compositions of Ni added weathering steels

Chemical composition (mass%) Mechanical properties
Thick- e
Steel ness YS TS El | V7O T.
. . %l 5«2 w4 vig
(mm) C Si | Mn P S Cu | Ni | Mo | Cg* | Py (N/mm?) | (N/mm?) | (%) VE(JS) | o)
JFE-ACL400 Typel 12 10.04 | 030 | 0.57 | 0.032 | 0.003 | — | 142|030 | 0.27 | 0.13 291 460 34 373 -59
JFE-ACL490 Typel 50 |0.07{032)0.71 | 0.033 0002 | — | 145|032 033 | 0.16 358 515 38 281 —43
JFE-ACL570 Typel 75 | 0.07 | 0.26 | 0.74 | 0.029 | 0.004 | — | 1.48 | 0.31 | 0.32 | 0.16 532 625 32 270 =50
JFE-ACL400 Type2 | 50 | 0.02 | 0.27 | 0.32 | 0.011 | 0.003 | 0.37 [ 2.60 | — | 0.15 | 0.10 355 460 40 355 -35
JFE-ACL490 Type2 | 50 | 0.02 | 0.29 | 0.92 | 0.006 | 0.005 | 0.37 | 2.68 | — | 0.26 | 0.14 445 528 39 388 =-380
JFE-ACL570 Type2 50 0.02 | 0.34 | 0.98 | 0.013 | 0.002 | 0.39 | 2.61 - 0.27 | 0.14 523 637 32 390 =-80

*1 oy = C + Mn/6 + Si/24 + Ni/40 + Cr/5 + Mo/4 + V/14, *? Pey = C + Si/30 + Mn/20 + Cu/20 + 60/Ni + Cr/20 + Mo/15 + V/10 + 5B,
3 ACL400 Typel, ACL490 Typel, ACL400 Type2, ACLA00 Type2, ACL490 Type2, ** ACL570 Typel, ACL570 Type2

Open mark: Q-T steel
Solid mark: Extremely-low carbon bainitic steel
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Photo 1 Appearance of Shigemisawa-bashi Bridge made of Ni
added weathering steel (JFE-ACL Typel)

Photo 2 Appearance of Shinkouji-oohashi Bridge made o
added weathering steel (JFE-ACL Type2)
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Fig.5 Flow chart of JFE Steel’s corrosion estimation system
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(a) IS SMA

(b) JFE-ACL Typel

Fig.6 Calculated curve obtained by JFE Steel’s corrosion estimation system
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Photo 3 Appearance of mock-up bridge treated by Cupten coat
and Cupten coat M after 3 year-exposure in coastal
area
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After removing the coating

Photo 4 Appearance of mock-up bridge treated by e-RUS and
rust outflow on plaster board after 3 year-exposure in
coastal area
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Photo 5 Appearance of World-cup-kyo Bridge applied with

Conventional Cupten coat M treatment and pre-coat system
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