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On the Damage and the Response Analysis of the Showa-Ohashi Bridge

By T. Okubo, E. Kuribayashi and T. Iwasaki
Public Works Research Institute, Ministry of Construction, Tokyo

Abstract

This paper describes the damage of the Showa-Ohashi Bridge caused by Niigata Earthquake and the
result of the dynamic response analysis to solve the cause. ‘

The earthquake occurred at Niigata District in Japan on the sixteenth of June in 1964, and destreyed
the bridge two weeks after its completion,

The earthquake brought a great deal of damage in it, in the superstructure, one span fell down into
the river completely, and moreover, the movable supported ends of four spans fell down, and then in the
substructure, two piers fell down completely and other piers and two abutments were bent or tilted.

After the earthquake we carried out the vibration tests in the slightly damaged portion of the bridge
in September 1964, in order to measure the dynamic characteristics. On the other hand, the dynamic
response spectra by Niigata Earthquake were calculated and we composed with the average response
spectra, The magnification factors of the response spectra of accelerations by Niigata Earthquake are
for longer periods than 1.2 seconds, larger than those of the average response spectra.

The dynamic response analysis on the Showa-Ohashi Bridge indicated that the natural pericds of the
bridge could be estimated at 2.3 to 6.1 seconds when the liquefaction of the saturated sandy soil occurred
in the surface layer 10m deep. As the deformations at the top of pier will be able to reach 2m in the
superstructure, it is thought the movable end falls down into the river at least.

Hence, it is concluded that the great damage of the bridge may be due to the extreme characteristics
nf the earthquake motion and the liguefaction of the sandy soil
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Five girders of the Showa-Ohashi Brigde
fallen down into the Shinano River.
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A girder in the mid span fallen down into
the river except the post.
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Soil profiles and standard penetration values of the Showa-Ohashi Bridge.
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Practically measured deformations
of the bridge (in mm).
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Physical properties of the soil at the boring site No. 2 just below the bridge.
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Physical properties of the soil at the boring site No. 3 just below the bridge.
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Damage to the approach road at the left
bank side of the bridge.
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Damage to the left side abutment of the bridge.
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Mechanical systems of the bridge to analyse
the response.
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