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 An important part of the CCS chain is the transport of CO2  

 CCS is the third most important measure to limit the global warming by 2oC [IEA] 

Taken from wiki.iploca.com 
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Objectives 

Material selection for safe CO2 transportation  

Coupling fluid/structure fracture model for predicting  
ductile and brittle fracture behaviour 

Developing ductile and brittle fracture models 

Effects of different stream impurities on brittle fracture 
behaviour of CO2 pipeline 
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Brittle Fracture 
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Charpy V-Notch (CVN) 

Capacity=750 J 
Hammer weight=50 kg 
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Drop Weight Tear Test (DWTT)  

DWTT Set-up 

Drop weight= 985 kg 
Height= 2.19 m 
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Crack tip blunting 

Slant fracture /separations 

Unstable Fracture 
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Pipeline flow model  
(CFD)    
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Fracture propagation model 
(XFEM) 

FEM 

Heaviside enrichment function 

Crack tip enrichment function 
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XFEM-based cohesive segment  

𝑓 =
𝜎𝑚𝑎𝑥

𝑇𝑚𝑎𝑥
 

 Crack initiation 

δn 

tn 

tn 

 Crack Propagation 
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CVN model 
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DWTT model 
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Crack speed 

𝐾𝐼𝐷 =
𝐸𝛿𝐶𝑀𝑂𝐷
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Coupled fluid/structure model 
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Verification  

𝑎 = 0.67
𝜎𝑓

𝐽𝐷𝑊𝑇𝑇/𝐴𝑝
(𝑃 𝑃𝑎 − 1) 0.393

 

𝑃𝑎 = 0.382
𝛿𝑡
𝐷
× 𝜎𝑓 × c𝑜𝑠−1 𝑒𝑥𝑝 −

3.81 × 107

𝐷𝛿𝑡
×
𝐽𝐷𝑊𝑇𝑇 𝐴𝑃 

𝜎𝑓
2

 

𝐽𝐷𝑊𝑇𝑇 = 3.29𝛿𝑡
1.5

 𝐶𝑉
0.544 

𝜎𝑓 = 0.5 𝜎𝑦 + 𝜎𝑢  
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Makino et al., 2001 
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