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Automatic numerical simulation of ZS-type transmission
tower and its bearing capability analysis
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Abstract ; In order to investigate the mechanical response and interpret the key collapsing reason of old transmission
towers under unfavorable conditions of strong winds, an automatic numerical simulation method has been developed
with emphasis on the 110 kV ZS-type of overhead transmission towers. The static bearing capacity of components
under different load conditions as well as dynamic characters of the structure were analyzed in this study based on
the proposed simulation method and mode superposition theory. The results show that the middle section of the ZS-
type transmission tower is the weakest section. Thus, the relatively weak middle section combined with insufficient
anti-twist capacity of the tower is the main cause of its structural collapse. On this basis, structural reinforcement
and performance improvement can be carried out, which were verified by the numerical model.

Key words: ZS-type overhead transmission tower; mechanical response; finite element model; wind load; angle
steel; dynamic characteristics ; bearing capacity ratio
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Fig.1 Numerical model of transmission towers
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Table 1 Bearing stresses and ratios of the main frame under 0°, 45° and 90° strong winds
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Fig.2 Stress contour of the

tower under 0° strong wind
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Fig.3 First five mode shapes of the tower
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Fig.5 Change of bearing ratios before and after the reinforcement
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