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Rock salt

Cap rock

Gas storage in salt caverns

pi, Ti
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|p𝑖𝑖| > |𝜎𝜎3| + β𝑒𝑒𝑒𝑒𝑒𝑒.
𝑇𝑇

infiltration-cracks

β𝑒𝑒𝑒𝑒𝑒𝑒.
𝑇𝑇 = 2 – 4 MPa

(1 MPa = 145 Psi)
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(1 m = 3.28 ft)



Slide 4

pi
Determination of the stress state

Query for the zone at the cavern edge or 
at the crack front

Criterion is 
not fulfilled

Criterion is 
fulfilled

Zone will be eliminated /
Creation of discrete crack planes

Applying of gas pressure in the crack 
plane

Discrete crack modelling
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Calculation examples

Internal pressure curve
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(1 MPa = 145 Psi)
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Calculation examples

Calculation without discrete crack modelling
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pi, Ti

Sig_xx Sig_yy Sig_zzInternal pressure pi

evaluation point

∆σ = 8 MPa

z

x
y

β𝑒𝑒𝑒𝑒𝑒𝑒.
𝑇𝑇 = 2 – 4 MPa

(1 MPa = 145 Psi)
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without discrete cracks

Calculation examples
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vertical stress 
𝜎𝜎𝑧𝑧𝑧𝑧, MPa

evaluation area
with discrete cracks

(five horizontal cracks)

criterion for crack formation: |p𝑖𝑖| > |𝜎𝜎𝑧𝑧𝑧𝑧| d = 982 d

Appr.1,6 m
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one horizontal crack

2,42 m

d = 1.566 d

one horizontal /
one vertical crack

2,42 m

Calculation examples

criteria for crack formation: 
horizontal: |p𝑖𝑖| > |𝜎𝜎𝑧𝑧𝑧𝑧| / vertical: |p𝑖𝑖| > |𝜎𝜎𝑦𝑦𝑦𝑦|

Savaş Yıldırım Calculation of Infiltration-cracks in the edge zone of Gas Storage Caverns with FLAC3D – Itasca Symposium 2020

five horizontal cracks

2,13 m
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 formation of infiltration-cracks in the gas cavern surrounding rock salt

 considering in rock mechanical design of gas storage caverns

 suitable models and methods are needed

 method of discrete crack modelling

- considering of the internal pressure in the crack

- stress state in the vicinity of infiltration-cracks.

Conclusion
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