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SEISMIC EFFECTS OF RETROFITTING EXISTING BRIDGES WITH STEEL PIERS
BY INTRODUCING SEISMIC ISOLATION
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The purpose of this study is to obtain the fundamental dynamic behavior of seismic-isolated continuous
girder bridges with steel piers using numerical analyses. The analytical studies are composed of static case
studies applying design criteriz in the Manual (draft) for Seismic Isolation Design Method of Highway Bridges
Dand dynamic case studies evaluating seismic performance of two types of bridges with steel piers and RC piers
to the standard seismic waves® of level 2 and three waves recorded during the Kobe Earthquake in 1995 29,

The analytical model is a bending-shear model consisting mainly of beam, mass and spring, and the moment
and curvature relationships of the piers, M- ¢ curves are calculated by the method of dissection.

To evaluate the seismic performance, a coefficient of composite stress, root mean square of the stress ratio
of maximum shear stress and fiber stress to those of ultimate stress, is used in this paper.

The results of the numerical analyses showed that the coefficients of composite stresses of the steel bridge

piers of 10 m ~ 20 m were at the same levels of those of the RC bridges piers .
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SUMMARY
There are many cases that bridges are built on soft ground which has been said to be unsuitable for an isolated bridge.Since a lot of
isolated bridges are being considered for construction following the Kobe Earthquake in 1995 ,the behavior of isolated bridges needs to
be investigated.

This paper presents results of case study of seismic analysis of seismic-isolated and/or fix supported continuous girder bridges with
high piers elevated on soft ground. Dynamic case studies are made to evaluate seismic performance of two types of bridges with steel
piers and RC piers to the standard seismic waves of level 2 and three waves recorded during the Kobe Earthquake.

The analytical model is a single-column bent model which consists of beam, mass and spring, and the moment and curvature
relationships of the piers, M- ¢ curves are calculated by the method of dissection. To evaluate the seismic performance, a coefficient of
composite stress, root mean square of the stress ratio of maximum shear stress and fiber stress to those of ultimate stress, is used in this

paper.
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TABLE 1. INPUT SEISMIC WAVES

Max Acceleration (GAL)
Soil Type 1 360.0
Manuai Soil Type 2 4171
Soil Type 3 442.9
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Higashi-Kobe Bridge 327.3
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Fig. 1 Five - span continuous girder bridge model
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TABLE 2 SPRING CONSTANTS OF PIER - GROUND MODEL
Steel Pier

Pier Height (m) 10m 20m 30m

Soit Type Type 1 Type2 Type3 Type 1 Type2 Type3 Type 1 Type2 Type3

Spring [sway (1t/m) 3.42€+05| 9.18E+04] 5.4SE+04[ 3.42€+05] 1.22€+05| 9.086+04] 3.426+05{ 1.53E+05] 1.09€+05

Constants |Rotation (tfm/r) | 9.42E+06] 1.44E+06) 1.50E+06] 9.42€+06] 3.74E+06] 5.70£+06] 9.426+06] 4.906+06| 6.726+06

RC Pier

Pier Height {(m) 10m 20m 30m
Soil Type Type 1 Type2 Type3 Type | Type2 Type3 Type 1 Type2 Type3
Spring [sway (xt/m) 3.428+05| 1.22E+05] 7.27€+04| 3.42E£+05] 1.B4E+0S5| 1.45E£+05| 3.42E+05| 3.06E+05| 1.82€+05

Constants |Rotation (tfm/r) | 9.42€+06| 3.74E+06] 4.33E+06] 9.42£+06] 5.15€+06] 1.33E+07] 9.42E+06] 1.39E+07| 1.66€+07
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