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Verification of Structural Behavior Stability and the Application of
Numerical Analysis Models of Integral Abutment Bridges through

Long-term Measurement

Chan-Ho, Lee

Department of Civil Engineering, The Graduate School,

Pukyoung National University

Abstract

Integral abutment bridges have been applied since the 1930s in the United States and
Canada. In Korea, there is a lack of experience in design, construction, and maintenance.
Tracking data on long-term behavior is also insufficient, so it is necessary to assess the
stability of the structural behavior predicted at the designing of the bridge. In this
study, long-term measurements were made on integral abutment bridges that were
existing in Korea and interpreted by applying the numerical analysis model proposed in
previous studies. The stability of structural behavior and the applicability of numerical
analysis models were verified by analyzing qualitative and quantitative similarities by
comparing long-term tracking data with the results of numerical analysis models. The
similarity between the size and shape of the displacement value according to seasonal
temperature changes was qualitatively assessed. Quantitative analysis compares the
measured and numerical analysis displacement groups using a t-test. The target bridges
showed stable structural behavior within a range in which there was no large error
between the predicted value and the measured value at the designing of the bridge.
Therefore, the behavior stability of the integral abutment bridges and the suitability of
the proposed numerical analysis model were confirmed. As a result of the on-field
investigation, the reduction of the expansion clearance and the constriction of the
alternating wall and girder due to the alternating pushing phenomenon are found in
some bridges. This study suggest that an increase in the Soil-abutment spring rigidity
and bridge bearing shear rigidity reflected in the design compared to the design value
can improve the accuracy of the numerical analysis modeling.

* Key word: Integral Abutment Bridges, Tracking data, t-test, Numerical

analysis model, Abutment pushed phenomenon
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