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ABSTRACT

A STUDY OF STRUCTURAL PERFORMANCE EVALUATION ON BUILDING
FOUNDATION USING SETTLEMENT MONITORING

To maintain safety and serviceability of building structures during their service life, the
structural health monitoring of superstructure is promising. Thus far, a large number of
measurements of substructure have also been carried out for construction management
and confirmation of settlement prediction in the field of geotechnical engineering.

The structural design of building structures in Japan has shifted from a
specification-based design to a performance-based design. In addition, the attention to
settlement damage has increased, such as residual settlement after an earthquake, and
settlement caused by excavations adjacent to buildings. Long-term settlement
monitoring of building foundations will be another important topic to ensure structural
safety and serviceability, as a part of structural health monitoring.

In the view of this, the authors present a combined monitoring—simulation method to
evaluate the structural performance of building foundations concerning settlement. The
proposed method has been applied to the static load test of single cast-in-place concrete
nodular pile and two existing buildings having piled-raft foundation. The continuous
evolution of settlement is monitored at limited measurement points of interest using a
combination of embedded sensors and remote sensors placed outside of the building,
such as differential settlement gauge, strain gauge, thermometer, and optical level
surveying. Attaining a high spatial resolution is not easy owing to the restrictions of
building construction and measurement costs. Therefore, the monitoring resolution in
space is refined through settlement simulation analysis. If the common model is not
useable in both the global simulation and the local simulation, separate models for the
global and the local behaviours are used as the graded simulation method. The global
model is concerned with the spatial distribution of soil settlement over the foundation
mat, whereas the local model deals with the change in axial force of each pile induced

by settlement. The analysis model is updated with changes in the soil properties owing
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to the advancement of the settlement. The purpose of model updating is the following
the sequential change of soil properties and the progressive reduction of the uncertainty
of the initial values.

Eventually, it is demonstrated that the proposed method is useful for the structural

performance evaluation related to settlement of building foundation.
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