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<Abstract>
Seismic diagnosis method of reinforced concrete buildings considering the soil-building
interaction effect and the damage concentration

Urara Hirose
1. Introduction

[Harada Tatsuya, 2011] suggested seismic diagnosis method considering soil structure
interaction effect and amplification characteristics of surface soil. However, the damage
situation of the building D in Hyogo Prefectural Nishinomiya high school cannot be
explained by the proposed method. Focusing on the deformation direction and
deformation angle of building D, drift angle of third layer became significantly larger
compared with other layers. When the strength of one layer is significantly smaller
than other layers, there is a phenomenon of damage concentration may occur.
Therefore, it can be considered the damage concentration might occur in building D.
Since damage concentration is not properly taken into account in current seismic
diagnostic method, the index of damage concentration was suggested focusing on the
strength distribution of each layer of a building. In this paper, based on the results of
[Hirose Urara, 2012], seismic diagnosis method was developed considering both soil
structure interaction effect and damage concentration which must be closer to actual

structure characteristics.

2. Study Process

In the study of seismic diagnosis method, damage concentration and soil structure
interaction effect were treated separately. Using one-mass fixed base model, current
seismic diagnosis criteria provide the envelop of plotted points of the relationship
between the maximum ductility factor 1 (z =5) and the ratio of yield shear force
coefficient CY and elastic response shear force coefficient CE. In this paper, the same
procedure was conducted for the response of each layer using multi-mass fixed base
model. The corrected index(ur) was proposed to obtain the equivalent result from
current seismic diagnosis criteria considering damage concentration effect. The soil
structure interaction effect index G3-2 is re-examined using multi-mass system soil

structure interaction model.



3. Evaluation Results

In order to consider the effect of reducing the energy absorption capacity on a building, an
evaluation method was developed to consider the damage concentration effect. In addition, the
evaluation method was re-examined to correct the soil structure interaction effect index G3-2 using
multi-mass system soil structure interaction model. Using proposed seismic diagnosis method,
damage situation of building D can be explained.



