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Biogas storages – in generalg g g
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• in general:

# defines load values

• for cones shaped:

# mast skew ‐> l/200
# mast dislocated ‐> d/300



cone shaped modelcone shaped ‐model

 cone geometry used for calculation:

d=40m h=5m f=5 3md=40m h=5m f=5,3m
hight of mast 10,3m

 membran with belts (x64) and mast

 inner pressurep



cone shaped Easy modelcone shaped – Easy model

Wind loads according to

Loadzones in Easy

Wind loads according to
Tensinet guide



cone shaped Easy modelcone shaped – Easy model
symmetrical model unsymmetrical model



cone shaped – results:p
snow+wind pressure

symmetrical unsymmetrical

55,4 49,4
55,4 64,6Wind



cone shaped – results:p
wind suction

symmetrical unsymmetrical

38 7 54,5 60
Wind

26 38,7

54
52



cone shaped – results:conclusion:p
wind suction

symmetrical unsymmetrical
 Higher peak forces

symmetrical unsymmetrical

Wind 64

58



calotte models hemispherecalotte ‐ models p

¼ calotte

 geometry of models:

hemisphere
d=20m h=5m f=10m

¼ calotte
d=20m h=5m f=5m



calculations via Easy some impressions
polcap at rooftop

calculations via Easy – some impressions
polcap at rooftop
“top cover“ 4x stiffness 2 chambers and polcap



calculations via Easy some impressionscalculations via Easy – some impressions

surface of inner membran

inner pressure



DIN EN – stress: 17,67  16%

results – ¼ calotte stressresults ¼ calotte stress
• wind x1,5 and selfweight x1,35g

• DIN 4134  stress: 15,24

Zuranski – stress: 24,35 60%
Lippert – stress: 22,76 
 49%



results – ¼ calotte resulting forces
DIN EN – resulting forces

results ¼ calotte resulting forces
• wind and selfweightg

• DIN 4134  10,61

6 -43%Zuranski – resulting forces Lippert –
lti f 6  -43%g resulting forces

6,8  -36%7  -34%



DIN EN – deformation x1

results – ¼ calotte deformationresults ¼ calotte deformation
• wind x1,5 and selfweight x1,35g

Zuranski – deformation x1 Lippert – deformation x1



DIN EN – deformation x3

results – ¼ calotte deformationresults ¼ calotte deformation
• wind x1,5 and selfweight x1,35g

Zuranski – deformation x3 Lippert – deformation x3



results – hemisphere stressresults hemisphere stress
• wind x1,5 and selfweight x1,35

DIN EN – stress: 24,24  99% 

g

• DIN 4134 -> stress: 12,19

Lippert – stress: 16,43  35%



results – hemisphere resulting forces
DIN EN – resulting forces

results hemisphere resulting forces
• wind and selfweightg

• DIN 4134  8,5

Lippert –
resulting forces

7 9
10,03  18%

8,79,0  6%

7,9



results – hemisphere deformation

DIN EN – deformation x1

results hemisphere deformation
• wind x1,5 and selfweight x1,35 DIN EN deformation x1g

Lippert – deformation x1



results – hemisphere deformationresults hemisphere deformation
• wind x1,5 and selfweight x1,35

DIN EN – deformation x3

g

Lippert – deformation x3



results what is missingresults – what is missing

• temperatur differences

• fluctuating pressure/volume

• different filling level of biogas• different filling level of biogas

• design resistance values of material



conclusionconclusion

• more precise statical analysis for biogas storages

• compare results with practical expirence



Questions?


