DWA Conform Static
Dimensioning of Gas
Storages

An attempt to compare different

guidelines for the statical analysis of
biogas storages
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Biogas storages — in general
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DWA-M 3/7

in general:
# defines load values
for cones shaped:

# mast skew ->1/200
# mast dislocated -> d/300
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cone shaped - model

« cone geometry used for calculation: DWA-M 377

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

elastische
~~ Membrane

« membran with belts (x64) and mast
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— 1 Mittelmast mit Hochpunkt
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cone shaped — Easy model

Loadzones in Easy
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cone shaped — Easy model

symmetrical model

unsymmetrical model
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cone shaped — results:
snow+wind pressure

symmetrical
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Load Case Factor
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[JLCs - Innendruck 1.0000
8 LCs - Tensinet Druck 0.9000

[JJLC4 - Schnee geteilt X+ x1.0 1.0000

L

unsymmetrical

cersomamans v 2 0 @B Kk Kok K2 2GR EQ |0 @|4€

8

622608

553998 538380
s5397 63.5283
B45741 638878 R

553680 553605

e
T

L 4 ol




= Parameters

cone shaped —results: &ie. =

B LC3 -Tensinet 1.5000
[(JLC4 - Schnee geteilt X-x1,0 1.0000

: : [CJLC2 - Schnee 10000
W I n S u Ct I O n B LC5 - Innendruck 1,3500
[CJLC6 - Tensinet Druck 1.0000
[]LC4 - Schnee geteilt X+ x 1.0 1.0000
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cone shaped — requpdlysion:
wind suction

symmetrical
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« Higher peak forces
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calotte - models

Y calotte
e ______
/ £=50mm
" T h =0
« geometry of models: -
I
i 1
T d= 200mm '

hemisphere
d=20m h=5m f=10m

Y4 calotte
d=20m h=5m f=5m

[ —

d = 43 wm




calculations via Easy — some impressions

polcap at rooftop
”top cover” 4x stiffness
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calculations via Easy — some impressions
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results — % calotte stress

« wind x1,5 and selfweight x1,35

* DIN 4134 - stress: 15,24

Zuranski — stress: 24,35 260%
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results — % calotte resulting forces

DIN EN — resulting forces

* wind and selfweight

« DIN 4134 - 10,61
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DIN EN — deformation x1
results — 7% calotte deformation

wind x1,5 and selfweight x1,35
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Zuranski — deformation x1 Lippert — deformation x1
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DIN EN — deformation x3

results — % calotte deformation™ =

wind x1,5 and selfweight x1,35
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results — hemisphere stress

« wind x1,5 and selfweight x1,35
DIN EN — stress: 24,24 - 99%

DIN 4134 -> stress: 12,19

Lippert — stress: 16,43 2> 35% 114
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results — hemisphere resulting forces

« wind and selfweight DIN EN — resulting forces
« DIN4134 > 8,5 -
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results — hemisphere deformation

« wind x1,5 and selfweight x1,35 DIN EN — deformation x1

Lippert — deformation x1 y
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wind x1,5 and selfweight x1,35

results — hemisphere deformation

DIN EN — deformation x3

Lippert — deformation x3
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results — what is missing

temperatur differences

fluctuating pressure/volume

different filling level of biogas

design resistance values of material



conclusion

* more precise statical analysis for biogas storages

« compare results with practical expirence



Questions?




