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FEATURE : Progress of Technology in 100-year History of Kobe Steel
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Technology for Super-long Suspension Bridges

o™
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Dr. Kenichi Sugii  Dr. Tomokazu Nakagawa

Kobe Steel has been involved with many suspension bridges, including the Akashi Kaikyo Bridge which has
a main span of 1991 meters the longest in the world through the manufacture and erection of cable.
Currently, Kobe Steel is involved in the research and development of cables for super-long suspension
bridges : high strength wires, an air-spinning method with a 7 mm diameter wire, and measures to increase
aerodynamic stability. This paper outlines these new technologies for super-long suspension bridges.
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Main cable

Hanger rope

Bridge deck

a) TPD installed in bridge deck
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Fig. 1 Tuned pendulum damper (TPD)

b) Bridge deck model with TPD

Aluminum plate
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Fig. 2 Schematic model of TPD unit and bridge deck model
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Fig. 3 Gyroscopic damper (GD) installed inside deck box®

Bridge deck
(BO 352mm, DO 30mm)
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Fig. 4 Spring supported bridge deck model with GD unit *°
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Photo 1 Construction of open grid deck (Imabetsu Bridge)

002 00000000
Photo 2 Bridge deck surface after snowfall
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Table 1 Mechanical properties of zinc-galvanized wire

160kgf/mm? | 180kgf/mm? | 200kgf/mm?
grade grade grade
. kgf/mm? 169 188 214
Tensile strength F-=----F------F------ 4+ --—---—--
N/mm? 1653 1839 2097
kgf/mm? 137 153 189
Proof strength | -=~----F------F---—-—- 5 ---—-—-
N/mm? 1338 1495 1852
Elongation O 6.6 6.5 6.1

R:D 000000 /Vol 55 No. 20 Sep. 20050 135



300000000M0O00e 7mmOO000
00000000 Air Spinning™ D

O00D00o0o0OU00ooOOoUoooooooDOoooo Air
Spinning0 0000000000 OOCOOOOOOOO
O000DO0OAr0D000000Spinning0 00000
goo0O0OO0O0OC0 100000000000 OOoOoooo
gdoo0ooOoO0O0O0O0OO0O0OOOOOO0OOOObObDOoo
OO0ODe5mmO000000O0O0OO0OOODOOO
O000de/mmO0O0000D0ODODODOOOOOOAIr
Spinning0 0000000000000 0O0O@ 7mmO
0000000000000 2000000 d Spinning
Jooooooooooboobobboboboboooboooog
OO00oO0OO0oOoOoOoOoOooOoO spinningDO00O0OOO
goooOoOoOoOoOoO0ooooooooogooogood

O0D0O000@ 7mmO 180kgf/mm’0 00000000
gooOooOoOoOoOoOoOoOoOoOopDOOpDObDOoODOoo
gooOoOoOoOoOoOoOUOOOOOOUODUObDOODOoo
O00o00oo00oo0oo0oooooOooUooooooo
go0oC0OC0oOC0oOoO0 3000Oooooooooooon
gdooooOoOoOoOoOoUOOOOOOUOODUOUOOOODOoo
gdooooOO0O0OOO0O0OODOOUOODOUOODOODOooO
0000000000000 00@ 7mm O 180kgf/mm?
gdooooOoOoO0OO0O0O0OOOOOOOUOObOObDOoo
gdooO0oO0OO0O0OO0O0O0OOOOOO0OOOOOoOoOoo
0000000000000 000160kgl/mm’000
OO000e7/mmO00000O0O0O0O0OQOO Air Spinning

gy

1 B

Jo0o3 0ododooooo
Photo 3 Treatment test of @ 7mm wire

gobooooooooo
4. 0000000000

400000000000000
0000000o000000000000000000
0000000000000000000000000
0000o0o0oo0oo0oo0o0000000000000000
00000oo0o0oo0o00000000000000000
0000000000000 00D000000000
0000000oo0oo0oo0000000000000000
0ooooooooo
000000oo0o0oooooooooo®*™ ooooon
0000000000000000000000000
0000000000000 00000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000020000 110 200000000000
0000000000000000000000000
ooooag

000000000000 000s500000000
0000000000000000000000000
0000000000000000000000000
00000o0oo0oo0oo0o0000000000000000
00000o0o0oo0oo0oo0000000000000000
00000oo0oo0oo0oo0oo0000000000000000
0000000oo0oo0o0000000000000000
0000000000000000000000000
0ooooooooon
0000000004000000000000000
oooooooo
4200000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000019700
ooooo®*o000o00ooooooooooooog
0000000000000000000000000
000000000000 0000000 10000 2
0000000000000000000000000

Blower O Monitoring cover
[¥] Airinlet unit AN\ Vent
Vi [A] Air outlet unit —— Air pipe A
1 \O\ — Air flow inside cable /CfT
7 N ’ AN
AXM \W/ ML&
=< ZARNZARNZAANARN NN
— e — e — "

05 00000000000000O00D0ODO
Fig. 5 Ventilation system for Yongjong Bridge
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