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The authors have proposed effective steel connections achieving high bending stiffness and strength for timber grid-shell 
structures in the previous research. However, their performance against negative out-of-plane and in-plane directions which 
affect the shell buckling strength are not clear yet. In this research, the bending performance of the proposed connections against 
negative out-of-plane and in-plane directions are confirmed through real-size mock-up tests. They are compared to the 
performance against positive out-of-plane. Formulas for evaluating the stiffness and strength of the connections against these 
directions are proposed, and their validity are verified by comparing with the test results. 
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