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A Creep Analysis of Plane frames
— Comparison of Field Measured Displacements and Numerical Analysis for a 300m Long
Base-Isolated Pre-stressed Pre-cast Concrete Structure —

Abstract

Very long base-isolated pre-stressed concrete structures have recently begun to be built in
Japan. These structures are mainly used as warehouses. The length of some of them reaches as
much as 300m. In these structures, large displacement caused by the phenomenon of girder
creep is anticipated. This could cause problems such as excessive horizontal displacement of
rubber bearings, excessive frame deformation and leakage of water through faults ef which
develop in the exterior finishing. In order to predict these effects quantitatively in detail, a
numerical method for a two dimensional frame has been developed by the combination of a creep
coefficient technique and a FEM (Finite Element Method) technique which has input parameters
including construction procedure, temperature load and also dehydration shrinkage of structural
members. As a numerical example, frame deformation of a 280m long and 4-story base-isolated
pre-stressed pre-cast concrete warehouse is discussed. Simulated results are compared with
field-measured ones. Through this study, the following conclusions are made.

1) When the parameters are properly set, the simulated results agree closely with the measured
data. From this point, it can be said that a method to set the necessary parameters is
established.

2) Accumulation of data on these parameters through more field measurements is strongly needed
to increase the accuracy of prediction by numerical analysis.
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