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Long-term Follow-up Survey on 3%Ni-added High-performance Weathering Steel NAW-TEN™15)

in High Airborne Salt Concentration Environment and Risk Management of Weathering Steel Bridges
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Abstract

To achieve minimum maintenance work of steel bridges, we developed the world's first 3% Ni-
added high- performance weathering steel NAW-TEN™15). It was applied to railway bridges near
the Sea of Japan in 1998 and the outward appearance of the bridges at 15 years later showed good
condition. We have also conducted outdoor exposure tests near the bridges. As a result, the corrosion
loss of the developed weathering steel was approximately two thirds that of JIS-SMA which is a
weathering steel standardized by the Japanese Industrial Standard. Also the corrosion loss of the
3% Ni-added high-performance weathering steel was estimated at 0.17mm 100 years later. Recently,
demand of further durability for existing steel bridges by adequate maintenance has been increasing.
In accordance with the demands, inspection methods, corrosion diagnosis systems and repair
methods that are easy to use for the worker in charge have been developed. This paper reveals that,
the results of long term durability investigation of 3% Ni-added high-performance weathering
steel, inspection methods, corrosion diagnosis systems and repair methods are essential for

achievement of minimum maintenance work.
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Appearance of 3%Ni-added high-performance weathering
steel bridge after 15 years

&1 3%Ni OB, BEME, SHRIVEOIEZRDE (mass%)
Chemical compositions of base metal, welding material, high strength bolt of 3%Ni
Grade C Si Mn P S Cu Ni Cr V value
3%Ni Test specimen 0.10 0.20 0.60 0.005 0.001 0.38 3.04 0.02 1.56
Base metal Specification | =0.18 |0.15/0.65| =140 | =0.035 | =0.035 |0.30/0.50|2.50/3.50| = 0.08 =1.50
1S G 3114 Test specimen 0.13 0.45 1.01 0.015 0.005 0.33 0.09 0.47 1.01
Specification | =0.18 |0.15/0.65| =140 | =0.035 | =0.035 10.30/0.50 | 0.05/0.30 | 0.45/0.75 -
Welding material | NSSW SF-50WN Example 0.04 0.25 0.49 0.008 0.005 0.30 2.70 - 1.53
High strength bolt SI0TMR Example 0.22 0.21 0.50 0.009 0.004 0.35 3.00 - 1.74

V'=1/{(1.0 = 0.16 [C]) * (1.05 — 0.05 [Si]) * (1.04 — 0.016 [Mn]) x (1.0 — 0.5 [P]) x (1.0 + 1.9 [S]) x (1.0 — 0.10 [Cu])
% (1.0 = 0.12 [Ni]) x (1.0 — 0.3 [Mo] x (1.0 — 1.7 [Ti])}
Range of V'value 09 =V =25
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Airborne salts measurement situation at the inner and
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