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Vibration Analysis of Bridges Considering the Charac-

teristics of Foundation-Ground Soil System

wonte
W

by Toshihiko Narahira and K5z5 Higuchi

Bannosu Viaduct, one of the Honshu-Shikoku Bridges, meighboring
to the Bisanseto Suspension Bridge, will have many simple or 3 span
continuous truss bridges with about 907120 m span, and is planned
to carry 4 lane roadways and 4 line railways. This viaduct has the
high pier, about 50~70 m, and the pile foundation deeply penetrated
into the comparative soft ground, therefore it is feared that the
vibration behavior of this structure at the earthquake time is deep-
ly effected by the vibration characteristics of foundation- pile
system. In this paper, vibration analysis of bridges considering
the characteristics of foundation-soil system is mentioned.

At outline of analysis is as follows.
1. On a model of analysis, the structure of the bridge is divided
into foundation-soil and pier-superstructure system.

In pile foundation-soil system
2. Shear modulus G and damping coefficientB of soil is decided
considering its non-linearity to strain by method of wave propa-
gation theory in multi-layered system.
3. Using E obtained by above mentioned method pile foundation-
soil system is analyzed by FEM. On the analytical model, super-
structure-pier system is added simply as shown Fig. 8 in order to
consider dynamic coupling with superstructure-pier system and
foundation-soil system.

In superstructure-pler system
4. Horizontal acceleration of the top of the footing obtained by
above mentioned method is used as the input motion.
5. On the analystical model of superstructure, the so-called
matrix displacement method considering individual members with
lumped masses is used.

6. Result of this analysis shows us the vibration behavior of
superstructure is deeply effected by the vibration character-
istics of pile foundation-soil system.

* Honshu-Shikoku Bridge Authority, Tokyo, Japan
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