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ABSTRACT

In textile architecture, prestressed surface structures are influenced, for example, by incorrect
construction, structural defects of the material or strongly varying weather influences and
ageing effects [1]. These uncertainties lead to very high safety factors in the design and short-
cycle manual monitoring measures, which predominantly result in a subjective assessment of
the built membrane structure. The monitoring methods used so far are for example based on a
stationary deformation measurement, stress-based reverse calculation methods of the primary
structure (monitoring of cable stresses) or on a manual and local strain or material stress
measurement with handheld devices. In order to guarantee the designed prestress during the
erection phase on the one hand and to be able to react to the reduction of the designed prestress
in the large-area membrane surface in real-time over the lifetime on the other hand, a network
of resistive yarn-based strain sensors will be applied, which continuously detect the membrane
strains and make them available for the required mechanical stress calculation. A previous
research has proven, that yarn-based strain sensors can detect the biaxial non-linear,
orthotropic and visco-elastic material strain behaviour of a main base material (PVC-coated
polyester fabric) in textile architecture.

Therefore, this paper focuses primarily on the integration of yarn-based strain sensors into the
manufacturing process of a membrane structure and the real-time monitoring of the stress
distribution over the lifetime.
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