New Technologies on Steel Structures for Social Infrastructures

Shigeru Ogaya
Takashi Ishii
Ryuichi Kawamura
Takashi Okamoto
Kooji Yamada

NKK has produced effective products and services in steel structures division such as bridges, coastal civil
works, steel pipes, water gates, and steel frames in response to the current social demands. This paper sum-
marizes the trends and needs on improvement of social capital surrounding the domain of steel structures and
reports the new technologies and products to respond to emerging needs of tomorrow.
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Photo 1 Suez Canal Bridge in Egypt (2001)
3-span continuous cable-stayed bridge
(Total length : 730m, main span length : 404m)
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Photo 3 Seawall caisson, Ukishima (2000)
(Hybrid caisson with a slit wall)
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Photo 4 Roppongi Hills Highrise Building (2002)
NKK provide 18000t steel frames for Roppongi Hills
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Fig.2 Cable-stayed bridge for investigation

Table 1 Properties of bridge section model

Prototype Model
Property assumed (Scale 1:50)
Width 22.0m 0.44m
Depth 2.0m 0.04m
Mass 25.23t/m 16.05kg/Model
Inertia 1548t m?/m 0.394kgm?/Model
Damping(d ) 0.020
Bending freq. 0.27Hz 2.10Hz
Torsional freq. 0.54Hz 4.20Hz
+ 3° Fig.3
2 1
2
Pa XU
XL
__& H d
T T T T
ool I;‘j ———————————————————————— ‘EFl
T .]1000
(a) 2-edge I-shaped girder
XU 5
= = £7250 [ A, =N
T T T T
_JE—285 )
XL unitmm
(b) 2-edge box-shaped girder
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Table 2 Properties of analytical model

i Shape 2-edge I-shaped girder
Outline .
Width 22m
Mass 23t/m
Mass
i Moment of Inetia 2400t m?
Girder

Area 1.05m?
) Vertical 0.8m*
Stiffness - m
Horizontal 160m*
Bending-Torsional 85m°
Out-Plane 11 20m*
Stiffness |In-Plane 6 8sm*
Torsional 15 21m*
Tower -
Out-Plane 6m* U ,11m* L ™

Horizontal npl n 2
Member n-Plane 5m* U ,7m" L
Torsional 8m* U ,15m* L

(Remarks) *1) U: Upper Member L:Lower Member
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Fig.8 Cross section of quaywall, Shin-Okitsu
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Fig.11 Sloping top caisson with a slit wall
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Fig.12 Cross sections of test models
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Table 4 Technology related to inspection , estimation , repair, reinforcement, replacement of steel structures
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Fig.16 Principle of defect detection method by using
an infrared radiation thermometer
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Fig.17 Thermography of face plate measured
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Fig.18 Principle of magnetic stress measurement using
magnetic anisotropy sensor

Fig.19 An appearance of the system
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Fig.20 Fatigue sensors
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Fig.21
OPM Optimized Planning for Maintenance
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Fig.21 Development of maintenance-solution
business in NKK
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