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Boundary Condition

The bottom plates are restricted to all dofs.

Loads

Self  wt.( Gravity)+ Hydrostatic Pressure on tank walls

( ht. of water =3.4m) +100 kg (CDS) on top rafters

• Wt. of Water = 38.50 tons

• Ht. of Water level = 3400mm

• Tank Wall Thickness = 6mm

Static Analysis
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Hydrostatic Analysis

Tank Results

Max. Displacement = 0.67 mm Max. Stress = 57.42 MPa
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Hydrostatic Analysis

Tank Results

Max. Displacement = 0.67 mm Max. Stress = 57.42 MPa

Tank Bottom View
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Hydrostatic Analysis

Base Results

Max. Stress = 60.70 MPaMax. Displacement = 0.22 mm
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Hydrostatic Analysis

Base Results

Max. Stress = 60.70 MPa
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Beam Window Details

2 mm Concave
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Hydrostatic Analysis

Tertiary Beam Window

Max. Displacement = 0.50 mm Max. Stress = 45.20 MPa
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Hydrostatic Analysis

From the results we can infer that 

• The maximum stress and displacement due to Hydrostatic Pressure on the Tank assembly 
occurs on the Tank base of 60.70 MPa .

• The maximum  displacement is obtained on the tertiary beam i.e., 0.50mm

• In the study, the model appears to be safe by the factor of safety 3.46 ( w.r.t to yield stress 

of 207 MPa)

Conclusion

Tank
Tertiary Beam 

Window
Base Mesh

Factor 
of 

Safety
Max. 

VonMises 
stress (MPa)

Max. 
Displacement 

(mm)

Max. 
VonMises 

stress (MPa)

Max. 
Displacement 

(mm)

Max. 
VonMises 

stress (MPa)

Max. 
Displacement 

(mm)

57.42 0.67 45.20 0.50 60.70 0.22 3.46
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Boundary Condition

The bottom plates are restricted to all dofs.

Loads

Self  wt.( Gravity)+ Hydrostatic Pressure on tank walls

( free surface ht. =3.4m) +100 kg (CDS) on top rafters

Analysis up to 50 Natural Modes

Structure and Tank are not coupled in this Study

Modal Analysis
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Modal Analysis

Critical frequency of tank with structure is:

X dir. =  10.44 Hz

Y dir. = 29.08 Hz  

Z dir. = 10.68 Hz

These frequencies will be required to perform the water sloshing analysis

Results
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Mathematical Model for Water Sloshing

Tw  =  2.06 s *

M1  = 7130 Kg

k1  =  65.74 kN/ m 

*For first mode of vibration

𝐴1 = 𝑣 ∗
𝑇

2𝜋

Natural slosh frequency (fw)  =  0.5 Hz*

14Ref: “George Housner” ,The dynamic behavior of water tanks



Wave Height vs Velocity

Water Sloshing
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• The natural  frequency of the water sloshing of the 
designed tank is 0.5 Hz.

• The velocity of water corresponding to wave 
height of 200mm is 0.44 m/s. 

• The initial acceleration of the tank to attain 
velocity of water 0.44 m/s is under study.

Conclusion

Water Sloshing
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Thank You


