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imperfections and edge restraint conditions and it forms an efficient means of designing shallow reinforced 
concrete spherical domes in practice. 

Table 1: Comparison of experimental and theoretical results 

 

 Micro-concrete spherical domes tested at Ghent Mortar domes tested at MIT 

Edge Support Steel ring-beam Prestressed steel ring-beam Clamped edges 

No. of Shells 23 11 2 

Average pu / pcr 0.459 0.530 0.402 

Coefficient of variation 8.5% 15.1% 17.1% 

Average pu / wu  0.966 0.965 1.005 

Coefficient of variation 6.5% 4.7% 2.7% 

 

4.  Discussion 
Yield line theory is an upper bound method for the limit state analysis of reinforced concrete slabs. However, 
the results of this study show that the local yield-line failure model provides an excellent estimation of the 
experimental failure loads of shallow spherical concrete/mortar domes. While an unsymmetrical buckling mode 
with circumferential waves was detected in the Ghent tests, the buckling pressure predicted by Huang’s method 
[3] is still much higher (by approximately 30% to 40%) than the actual dome failure pressure, and this may be 
attributed to the material failure, as described by this local yield-line model, during buckling of the dome. This 
study deals with the concrete dome failure problem in a different light to those based on elastic instability, and 
affords a means of inclusion of material failure into numerical elastic non-linear pre-buckling analyses of 
shallow thin-walled concrete domes. 
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