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Analysis of built-up type vertical shafts by a nonlinear beam-spring model using the response displacement method
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In the seismic design of a built-up type manhole we use a segmented beam model combining each segment with

rotation and shear springs. The rotation springs should be defined by nonlinear model because of different

compression and tension spring characteristics of the ring joints. The purpose of this paper is to propose efficient

dimension less parameters to define the range of applicability of the design method. The numerical analysis
comparing FEM model with the one dimensional beam model of manholes reveals that a simple nonlinear
beam-spring model can evaluate the response of manhole for seismic force if the manhole characteristics drop

within the proper range of the proposed parameters. In addition application to one dimensional beamn model of

three dimensional shaft structures in response displacement method is proposed.
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