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Background 

Seismic damage Thermal cycling Chemical corrosion Loading damage 

Traditional latitude and longitude 
reinforcement (LLR)  

Rectangular element is  
not perfect for stress distribution 
in the concrete JZ
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 Laboratory test  

Unconfined  
compressive test 

Samples 

Unreinforced samples 
for comparison  

Test results 
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 The strength of the CSR reinforced specimen with 10, 12 and 14 elements per 
layer increases by 59.77%, 85.94% and 108.98% compared with the 
unreinforced specimen 
 

 The strength of the LLR reinforced specimen with 10, 12 and 14 elements per 
layer increases by 24.22%, 46.88% and 68.75% compared with the 
unreinforced specimen 

CSR is higher efficiency in compressive strength improvement than LLR 
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Results and discussion 
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Results and discussion 

Global failure + Dominate through crack 

Global failure + Dominate through crack Partial failure 

 CSR 

LLR 

n = 10 n = 12 n = 14 
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 The mechanical properties of specimens with reinforcement are 

much better than those of specimens without reinforcement.  

 The strength and toughness of specimens with reinforcement 

increase constantly with the increase of the reinforcement ratio in 

the appropriate reinforcement ratio range.  

 The strength of specimens reinforced by CSR is greater than that 

of specimens reinforced by traditional LLR when the reinforcement 

ratios are close. 

Conclusions 

JZ
US-A



建筑工程学院 

Thanks a lot! 
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