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E 4.6.1 - Unstayed flat heads and covers - ASME BPVC VIII-1 UG-34 & UG-39: 2023 
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Select Header 
Circular flat heads and plates with flange moment 

Design data 
Design pressure 
Hydrostatic head 
Calculation pressure 
Calculation temperature 
Design type (Fig. UG-34) Type 

Gasket 
Gasket diameter G 
Effective gasket width b 
Gasket factor m 
Gasket seating load y 

Bolt forces 
Gasket seating force W acc. 2-5(e) Eq.(5), AFL 
Lever arm 

Flat head or plate 
Final wall thickness 
Wall thickness allowance 
Allowance (corrosion) 
Wall thickness without allowances 
Design diameter d 
Joint efficiency (or Cast Quality Factor) E 

Material data 
Material 
Allowable stress installation 
Allowable stress operation 

Results 
Gasket force for min. pressure 
Bolting force for installation 
Bolt force for operation 
Design factor C 
Required thickness t 
Required thickness incl. allowances 
Minimum required thickness in a groove 

Remark 

Openings according to UG-39 
Nozzle material 
Opening diameter, corroded (≤ d/2) 
Nozzle wall thickness without allowances 
Allowable nozzle stress 
Wall thickness reserve t' 
Available reinforcement area (plate) 
Required reinforcement area A 
Alternative plate thickness acc. UG-39(d) corroded 
Remark 

Allowable unreinforced opening diameter d for welded, brazed, and flued connections acc. UG 36(c)3 

d ≤ 89 mm for t ≤10 mm or d ≤ 3 1/2 in for t ≤3/8 in 
d ≤ 60 mm for t > 10 mm or d ≤ 2 3/8 in for t > 3/8 in 

Circular flat heads and plates with flange moment 
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Equations 

UG-34 (c-2) (2) 

Available reinforcement area analogously to Fig. UG-37.1 
If 

Fig. UG-37.1 

then 
Fig. UG-37.1 

else 
Fig. UG-37.1 
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Required reinforcement area acc. UG-39(b)(1) 
UG-39 (b) (1) 

If A1 > A > is not met, the available 
reinforcement area can better be calculated acc. UG-37 analogously to openings in cylinders (Longitudinal 

plane, F=1) 
acc. UG-37 ) ( ≥ A 

Alternatively the plate thickness without allowances can be increased 
t acc. UG-39(d) ) 
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E.4.6.2 - Unstayed flat heads and covers - ASME BPVC VIII-1 UG-34 & UG-39: 2023 
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Select Header 
Non-circular flat heads and plates without flange moment 

Design data 
Design pressure 
Hydrostatic head 
Calculation pressure 
Calculation temperature 
Design type (Fig. UG-34) Type 

Cylinder 
Outside diameter 
Final thickness without allowance 
Required thickness without allowance 

Flat head or plate 
Final wall thickness 
Wall thickness allowance 
Allowance (corrosion) 
Wall thickness without allowances 
Short span d 
Long span D 
Joint efficiency (or Cast Quality Factor) E 

Material data 
Material 
Allowable stress S 

Results 
Ratio m 
Design factor Z 
Design factor C 

Required thickness t 
Allowable excess pressure P 
Required thickness incl. allowances 
Required bend radius rmin 

Remark 

Openings according to UG-39 
Nozzle material 
Opening diameter, corroded ≤ d/2 
Nozzle wall thickness without allowances 
Allowable nozzle stress 
Wall thickness reserve t' 
Available reinforcement area (plate) 
Required reinforcement area A 
Alternative plate thickness acc. UG-39(d) corroded 
Remark 

Allowable unreinforced opening diameter d for welded, brazed, and flued connections acc. UG 36(c)3 

d ≤ 89 mm for t ≤10 mm or d ≤ 3 1/2 in for t ≤3/8 in 
d ≤ 60 mm for t > 10 mm or d ≤ 2 3/8 in for t > 3/8 in 

Non-circular flat heads and plates without flange moment 
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Equations 

UG-34 (b-2) (3) 

Available reinforcement area analogously to Fig. UG-37.1 
If 

Fig. UG-37.1 

then 
Fig. UG-37.1 

else 
Fig. UG-37.1 

Required reinforcement area acc. UG-39(b)(1) 
UG-39 (b) (1) 

If > is not met, the available A1 > A 
reinforcement area can better be calculated acc. UG-37 analogously to openings in cylinders (Longitudinal 
plane, F=1) 

acc. UG-37 ) ( ≥ A 
Alternatively the plate thickness without allowances can be increased 

t acc. UG-
39(d) 
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