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Flow and Fatigue Analysis of a Water Pipe
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In theory, the maximum allowable working pressure of cast iron, with flange
specification PN10 and pressure rating KS B1501, is 1.0 MPa. However, in
reality, the maximum allowable pressure can be 1.3 MPa if the strength of the

materials used and the stability of the bolted joints are considered. The stability
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Gate valve

Flange

Transient flow

of the flange part of a cast iron pipe was confirmed using function test analysis
SPS-KWWA-D111. Next, a D900 (denotes pipe diameter) water pipe was
modeled based on the combination of a steel pipe and gray cast iron pipe.
Subsequently, the streamline, flow velocity, and pressure distribution, when the

valve opened and closed based on the general pipe flow rate and discharge

fatigue analysis
Water pipe line

pressure, were calculated. Finally, fatigue analysis was performed using the
pressure data for the pipeline, to confirm stability.
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Fig. 2 Repeated bending analysis results
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Fig. 3 Repeated vibration test model
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Fig. 4 Repeated vibration analysis results
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Fig. 5 Water pipe modeling in the gate valve room
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(a) Velocity of flow (b) Streamline

(c) Flow pressure

Fig. 6 Flow analysis when the valve is open

(b) Streamline

(c) Flow pressure

Fig. 7 Flow analysis When only the gate valve of D900 pipe
is closed
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(c) Flow pressure

Fig. 8 Flow analysis When all the gate valve is closed
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Table 1 Pipe and valve material properties

Property Value
Grey cast iron | Structure steel
Density (kg/m’) 7200 7850
Young’s Modulus (MPa) 1.1x105 2x105

Poisson’s Ratio 0.28 0.3
Bulk Modulus (MPa) 8.33x104 1.67%x105
Shear Modulus (MPa) 4.3x104 7.69x104

Tensile Ultimate

Strength (MPa) 2.4x104 4.6x102
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Mean Stress Correction Theory
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Fig. 12 Fatigue analysis when the valve is open
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Fig. 13 Fatigue analysis When only the gate valve of D900 pipe
is closed
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Fig. 14 Fatigue analysis When all the gate valve is closed
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Table 2 Comparison of analysis results (safe factor)

Requirements Analvsi
Condition T Safe reaslu}lltssls
pe factor
I X
(a) | The valve is open ydrodynamic 2.5 4.6
pressure
Only the gate valve
()| of D900 pipe is | VAT hammer | 0y 5
pressure
closed
© All the gate valve is| Water hammer 20 1623
closed pressure
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