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Efforts for Preventing and Mitigating Disasters
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mic retrofit projects on the Hanshin Expressway
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Strengthening of bridge piers g
To improve strength and toughnass of exsting bndpe ; | |

peers, Stel struclures arg (Bed with concrele. and | —— =:'|
concrete sirictures are jacketed with stoesl plates
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Ensuring adequate seating of girders

The beams ol bridge piers have been made wider to keep the ginders from falling
during an earthouake,
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Improving bridge restrainers

Cannections botween adjacent girders or thoso betwoon tha ginders and piers
have bean improved using cables and vanous devices so thal the bridgos will ned
tall down wihon relative displacoment betwoon a pior and a girder is unaxpectedly
large due to strong seismic mation.
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Changing to base isolators

Base molnfors made of lminated rubber are sofl and absorh solsmic |oece, so
atteruaiing the energy and reducing the ground mation transmised to the badge grders
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Making girders continuous
Girders have been made confinuous to prevent them from being unseated
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Seismic isolation and control technologies applied to long-span brid
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Sliding seismic isclation system and buckling-restrained braces
(Minato Bridge)

Ther Aoar system. or brdge decks on which vehicles fravel, of the Manato Bridge
was praviously supported by midal bearings. They hove booen replaced with
=liding base isofators lo reduce the seismic force, thereby preventing damage o
thio main tness which i the frameswark of the bridge consisting ol main o primary
mambears, Tha ofher feature of the retrofit on this bridge was the adaption of a
damage control system. Swoy brocing, bollom |aleral bracing ond olhet
sacondary or supplementary members are designed to withstand damage tn a
cartain daegrea so that thay abborh selsmic anengy and keop (he primarny members
mlacl This seismic coninol has been achieved in practice by replacing old sway
angd Bottorn laloend bescings with buekling-rostrained braces which are capahls of
absoabing seismic enemgy without bucking [crumpling under sirong comperession
trarm bath ends)
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Slidiny base isolators
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Laminated nipbes spring
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Buckling- resirined braces



