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Construction of Menshin bridges at the early days






Tokyo Aqualine, Trans-Tokyo Bay Highway
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Menshin bridges built recently
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Takao Bridge




Expansion joint and deck end

Takao Bridge




Kouri Bridge




Kawanose Viaduct




Ichinomiya Viaduct, 2" Tomei Expressway




Kami-Hiroya Bridge, Keno Bipath, Kanto Regional
Construction Office




Kinugawa Viaduct, Kita Kanto Expressway







Cost Increase of Bearings after the 1995 Kobe EQ

Prior to Kobe After Kobe
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Sliding Bearing & Rubber Buffer System
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1 PTFE Bearing
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Viaduct Constructed using Sliding Bearing &
Buffer System




Setting of
PTFE Bearings &
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Sliding Bearing & Buffer System

PTFE Bearings




Seismic Restoration of Damaged Bridges using
Seismic Isolation
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Seismic Isolation Implemented for Reconstruction

Fukae Viaduct, Hanshin Expressway
1995 Hyogo-ken Nanbu EQ
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Damage Resulting from Failure of Piers & Bearings

17.6m

Steel Bearings

—

Shear Failure



Reconstruction Strategy

® Since damage of foundations was minor, they should be
re-used so that reconstruction period be minimized

®Reduce deck weight by replacing the existing concrete slab
with a new steel deck

@ Construct 20-span continuous bridge
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Reconstruction Using Lead Rubber Bearings

Original Reconstructed
RC Deck
/ Steel Deck
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Implementatlon of Seismic Isolation for Reconstructlon
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Reconstructed Benton Viaduct




Implementation of Seismic Isolation to Retrofit



Implementation of Seismic Isolation for
changing the support condition from “Simply
Supported Girders” to “a Continuous Girder”
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Implementation of Seismic Isolation for changing
the support condition from “3 Simply Supported
Girders” to “a 3-Span Continuous Girder”
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Replacement of Existing
Steel Bearings with LRBs




Seismic Retrofit using Seismic Isolation

EXisting Retrofitted

Side stopper

Steel bearings

LRB or HDR
Steel friction bearings ( )
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Installation of Damperé on Reinforcedd Concrete
==Bracket






After Retrofitted




Turukawa Bridge, Tomei Expressway
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