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ABSTRACT

Pre-stressed cable and membrane structures becomiegral part of modern buildings. They have
great potential in the field of civil engineeringdain industrial construction as well.

The roof construction, considered in the researohsists of a flexible framework with a stiffening
girder and an architectural membrane. The frameggktwo-chord truss-like structure. The chords
are made of pre-stressed steel cables, linkedhegey vertical struts. Flexible polymer membrane
is attached to the top chord of the frameworksltansioned by means of catenary and backstay
cables. Horizontal thrust, induced by the chorslgduilibrated by the girder.

The girder and the struts of the truss are linlkegkther by means of design clearances [1]. The
clearance allows the strut to move freely a certhstance in the vertical direction. It prevents

overstressing the girder, made of ordinary striadtsteel, and enhances the efficiency of high-
strength steel cables. The girder, in turn, miggagéxcessive deformations of the roof under non-
uniform external loads.

Computational technique for static analysis of thef is developed. Pre-stressing and operational
stages are analyzed separately. External loadfmronty distributed on the entire span and on the
half of the span are taken into account. The mengbetadding is included into the structural model.

The technique allows to satisfy the limit stateaidans. It provides the allowable cambering of the
truss during the bottom chord tensioning and regudeflection of the truss under the external load.
Stiffness properties of the cables and the gindeplired pre-stress values and the size of thegalesi

clearance are also given.

The results of the work are to be used for theipieary design stage of pre-stressed cable roofs.
The work contributes to the development of hybridding constructions.
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