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Abstract 

Structural glazing joints in glass and facade constructions are exposed to extreme loading conditions, 
including seismic events that induce few intense and randomly occurring load cycles. While previous 
research has demonstrated the predictable load-bearing and failure behavior of SG joints under such 
conditions by low-cycle fatigue tests, their residual load-bearing capacity after seismic events, 
particularly against wind loads, remains a critical concern. To address this issue, a comprehensive 
experimental program was conducted. Initially, the undamaged performance of the structural glazing 
joints was assessed through quasi-static reference tests on modified H-specimens. Next, low-cycle 
fatigue tests were carried out to characterize the load-bearing and failure behavior of the joints under 
seismic loading conditions. These tests provided the basis for calculating the number of load cycles 
required to introduce various levels of pre-damage in the samples. In the final phase, after loading with 
the predefined number of cycles, the residual load-bearing capacity was evaluated through quasi-static 
shear tests conducted to complete failure. The findings revealed a strong correlation between residual 
load-bearing capacity and pre-damage levels: Force-controlled tests showed that residual strength 
followed an elliptical relationship, with high coefficients of determination. Displacement-controlled tests 
exhibited a linear correlation between pre-damage and residual strength. The load level had little to no 
influence on the residual strength. These insights establish a better understanding of the behavior of 
structural glazing joints, especially after seismic loading scenarios. The results make a significant 
contribution to the development of a robust design framework for structural glazing joints under 
earthquake effects, supporting the safe and reliable design of facade systems in disaster scenarios. 

The full paper will be published in the Glass Performance collection of the Glass Structures & 
Engineering journal (Springer). 
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