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1 INTRODUCTION: 

ALL THE CALCULATIONS ARE ACCORDING TO ASME B31.8-2022 

841.1.  STEEL PIPING SYSTEMS DESIGN REQUIREMENTS. 

841.1.1. Steel Pipe Design Formula 

(a) The design pressure for steel gas piping systems or the required wall thickness for a given design 
pressure shall be determined by the following formula:  

𝒕𝒓 = 𝒕 + 𝑨 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

(b) The notations described below are used in the equations for the pressure design for Steel Pipe 
Design Formula. 

 𝒕𝒓 = Required wall thickness satisfying requirements for pressure and allowances 

t = Pressure design wall thickness as calculated in inches (mm)  

A = Corrosion allowances  

P = Design gage pressure psi (bar) 

D = Nominal outside diameter of pipe, in. (mm)  

E= Joint factor obtained from Table 841.115A  

F = Design factor obtained from Table 841.114A. In setting the values of the design factor, F, due         

consideration has been given and allowance has been made for the various under thickness tolerances 

provided for in the pipe specifications listed and approved for usage in this Code. 

S = Specified minimum yield strength, psi (bar)  

T = Temperature derating factor obtained from Table 841.116A  

(b) The design factor for pipelines in Location Class 1, Division 1 is based on gas pipeline operational experi-
ence at operation levels in excess of those previously recommended by this Code.  
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2 Design Data 
Design Pressure@ Temperature: P= 62barg @ 85°C 

Corrosion allowance (A):   3.2mm 

Design Factor (F): 0.5 

Weld efficiency(E): 1 

 

3 Shell 10"-Barrel  
Material specification: API 5L-X52/PSL2 

Outside diameter: 10" (273.1mm) 

Nominal Wall Thickness: 9.27 mm (SCH.40) 

Design thickness: 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

𝐭 =
𝟔𝟐 × 𝟐𝟕𝟑. 𝟏

𝟐(𝟎. 𝟓 × 𝟏 × 𝟏 × 𝟑𝟓𝟖𝟎)
 

t = 4.73 mm 

The required wall thicknesses 

𝐭𝐫 = 𝐭 + 𝐀 

𝐭𝐫 = 𝟒. 𝟕𝟑 +3.2 = 𝟕. 𝟗𝟑 𝐦𝐦 

4 Shell 8"-Spool  
Material specification: API 5L-X52/PSL2 

Outside diameter: 8" (219.1 mm) 

Nominal Wall Thickness: 8.18 mm (SCH.40) 

Design thickness: 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

𝐭 =
𝟔𝟐 × 𝟐𝟏𝟗. 𝟏

𝟐(𝟎. 𝟓 × 𝟏 × 𝟏 × 𝟑𝟓𝟖𝟎)
 

t =3.79 mm 

The required wall thicknesses 

𝐭𝐫 = 𝐭 + 𝐀 

𝐭𝐫 = 𝟑. 𝟕𝟗 +3.2 = 𝟔. 𝟗𝟗 𝐦𝐦 
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5 Nozzle Neck 

5.1 Flange 8” (Outlet) 

 
Material specification: A 694 F52 

Outside diameter: 8" (219.1 mm) 

Nominal Wall Thickness: 8.18 mm (SCH.40) 

Design thickness: 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

𝐭 =
𝟔𝟐 × 𝟐𝟏𝟗. 𝟏

𝟐(𝟎. 𝟓 × 𝟏 × 𝟏 × 𝟑𝟓𝟖𝟎)
 

t =3.79 mm 

The required wall thicknesses 

𝐭𝐫 = 𝐭 + 𝐀 

𝐭𝐫 = 𝟑. 𝟕𝟗 +3.2 = 𝟔. 𝟗𝟗 𝐦𝐦 

 

5.2 Nozzle 2” (A, B, D1/2, V1/2) 

 
Material specification: A 105N 

Outside diameter: 2" (60.3 mm) 

Nominal Wall Thickness: 5.54 mm (SCH.80) 

Design thickness: 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

𝐭 =
𝟔𝟐 × 𝟔𝟎. 𝟑

𝟐(𝟎. 𝟓 × 𝟏 × 𝟏 × 𝟐𝟒𝟖𝟐)
 

t =1.51 mm 

The required wall thicknesses 

𝐭𝐫 = 𝐭 + 𝐀 

𝐭𝐫 = 𝟏. 𝟓𝟏 +3.2 = 𝟒. 𝟕𝟏 𝐦𝐦 
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5.3 Nozzle 1” (PSV, PG) 

 
Material specification: A 105N 

Outside diameter: 1" (33.4 mm) 

Nominal Wall Thickness: 6.35 mm (SCH.160) 

Design thickness: 

𝒕 =
𝑷𝑫

𝟐𝑭𝑬𝑻𝑺
 

𝐭 =
𝟔𝟐 × 𝟑𝟑. 𝟒

𝟐(𝟎. 𝟓 × 𝟏 × 𝟏 × 𝟐𝟒𝟖𝟐)
 

t =0.83 mm 

The required wall thicknesses 

𝐭𝐫 = 𝐭 + 𝐀 

𝐭𝐫 = 𝟎. 𝟖𝟑 +3.2 = 𝟒. 𝟎𝟑 𝐦𝐦 
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6 Element and Detail Weights:  

Weight of Details: 

Total Weight of Each Detail Type 

Weight Summation: kg. 
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Miscellaneous Weight Percent: 5.0 % 

Note that the above value for the miscellaneous weight percent has 
been applied to the shells/heads/flange/tubesheets/tubes etc. in the 
weight calculations for metallic components. 

Note: 
The shipping total has been modified because some items have 
been specified as being installed in the shop. 

Weight Summary 

Note: 
The Corroded Weight and thickness are used in the Horizontal 
Vessel Analysis (Ope Case) and Earthquake Load Calculations. 

Outside Surface Areas of Elements: 

PV Elite is a trademark of Intergraph CADWorx & Analysis Solutions, Inc. 2017 
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7 Wind Load Calculation:  
Input Values: 

Wind Analysis Results 

Static Gust-Effect Factor, Operating Case [G]: 

This is classified as a rigid structure. Static analysis performed. 

Sample Calculation for the First Element 

The ASCE code performs all calculations in Imperial Units only.  The wind pressure is therefore computed in 

these units. 

Value of [Alpha] and [Zg]: 

Effective Height [z]: 

Velocity Pressure coefficient evaluated at height z [Kz]: 
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Type of Hill: No Hill 

Wind Directionality Factor [Kd]: 

As there is No Hill Present: [Kzt]: 

Topographical Factor [Kzt]: 

Velocity Pressure evaluated at height z, Imperial Units [qz]: 

Force on the first element [F]: 

Wind Loads on Masses/Equipment/Piping 

Wind Load Calculation: 

Note: 
The Wind Loads calculated and printed in the Wind Load calculation report have been factored by the input 
scalar/load reduction factor of: 0.600. 

Be sure the wind speed is in accordance with the specified wind design code. 

PV Elite is a trademark of Intergraph CADWorx & Analysis Solutions, Inc. 2017 
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8 Earthquake Load Calculation:  

Input Values: 

Seismic Analysis Results: 

Check Approximate Fundamental Period from 12.8-7 [Ta]: 

The Coefficient Cu from Table 12.8-1 is : 1.400 

Fundamental Period (1/Frequency) [T]: 

Check the Value of T which is the smaller of Cu*Ta and T: 

As the time period is < 0.06 second, use section 15.4.2. 

Compute the Base Shear per equation 15.4-5, [V]: 

Earthquake Load Calculation: 
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Note: 
The Earthquake Loads calculated and printed in the Earthquake 
Load calculation report have been factored by the input 
scalar/load reduction factor of: 0.700. 

PV Elite is a trademark of Intergraph CADWorx & Analysis Solutions, Inc. 2017 
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9   Lifting Lug     
Lifting Lug Calculations: Lug(s) on Left End of Vessel  

Input Values: 

PV Elite does not compute weak axis bending forces on the lugs. It is 
assumed that a spreader bar is used. 

Computed Results: 

Converting the weld leg dimension (tw) to the weld throat dimension. 

Weld Group Inertia Calculations: 

Note: The Impact Factor is applied to the Forces acting on the Lug. 

Primary Shear Stress in the Welds due to Shear Loads [Ssll]: 

Shear Stress in the Welds due to Bending Loads [Sblf]: 
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Total Shear Stress for Combined Loads [St]: 

Allowable Shear Stress for Combined Loads [Sta]: 

Shear Stress in Lug above Hole [Shs]: 

Allowable Shear Stress in Lug above Hole [Sas]: 

Pin Hole Bearing Stress [Pbs]: 

Allowable Bearing Stress [Pba]: 

Bending Stress at the Base of the Lug [Fbs]: 

Tensile Stress at the Base of the Lug [Fa]: 

Total Combined Stress at the Base of the Lug: 

Lug Allowable Stress for Bending and Tension: 
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Required Shackle Pin Diameter [Spd]: 

WRC 107/537 Stress Analysis for the Lifting Lug to Shell Junction in 
the new and Cold Condition (no corrosion applied). 

Note: Since Beta1/Beta2 >= 0.25, C22 (C22p) is adjusted per table 6 in paragraph 4.3 of WRC Bulletin 107. 

Input Echo, WRC107/537 Item     1,       Description: Lift Lug 

External Forces and Moments in WRC 107/537 Convention: 

Note: 
WRC Bulletin 537 provides equations for the dimensionless curves 
found in bulletin 107.  As noted in the foreword to bulletin 537, 
"537 is equivalent to WRC 107".  Where 107 is printed in the 
results below, "537" can be interchanged with "107". 

WRC 107 Stress Calculation for SUStained loads: 
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Dimensionless Loads for Cylindrical Shells at Attachment Junction: 

Note - The ! mark next to the figure name denotes curve value exceeded. 

Stress Concentration Factors: Kn = 1.00,   Kb = 1.00 

Stresses in the Vessel at the Attachment Junction (N./mm²) 
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Dimensionless Loads for Cylindrical Shells at Pad edge: 

Note - The ! mark next to the figure name denotes curve value exceeded.  

Stress Concentration Factors: Kn = 1.00,   Kb = 1.00 

Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm²) 



 

 
 نکیب ینفت دانیم دیتول شینگهداشت و افزا

 و ابنیه تحت الارض  سطح الارض

بسته خطوط لوله ریتوپک ران و توپک گ دیخر  

 (BK-HD-PPL-CO-0019_01)قرارداد 

 

NISOC 

 52از   21 :شماره صفحه

Mechanical Calculation Book for Pig Receiver Trap (PR-3201) شماره پیمان: 
 053 - 073– 9184 پروژه بسته کاری صادرکننده تسهیلات رشته نوع مدرک سریال نسخه
V02 0002 CN ME 320 BV PPL BK 

 

Vista Engineering Dept. 

 

WRC 107/537 Stress Summations: 

Vessel Stress Summation at Attachment Junction (N./mm²) 

Stress Summation Comparison (N./mm²): 

WRC 107/537 Stress Summations: 

Vessel Stress Summation at Reinforcing Pad Edge (N./mm²) 



 

 
 نکیب ینفت دانیم دیتول شینگهداشت و افزا

 و ابنیه تحت الارض  سطح الارض

بسته خطوط لوله ریتوپک ران و توپک گ دیخر  

 (BK-HD-PPL-CO-0019_01)قرارداد 

 

NISOC 

 52از   22 :شماره صفحه

Mechanical Calculation Book for Pig Receiver Trap (PR-3201) شماره پیمان: 
 053 - 073– 9184 پروژه بسته کاری صادرکننده تسهیلات رشته نوع مدرک سریال نسخه
V02 0002 CN ME 320 BV PPL BK 

 

Vista Engineering Dept. 

 

Stress Summation Comparison (N./mm²): 

PV Elite is a trademark of Intergraph CADWorx & Analysis Solutions, Inc. 2017 

 

Lifting Lug Calculations: Lug(s) on Right End of Vessel  
Input Values: 

PV Elite does not compute weak axis bending forces on the lugs. It is assumed that a spreader bar is used. 

Computed Results: 

Converting the weld leg dimension (tw) to the weld throat dimension. 
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Weld Group Inertia Calculations: 

Note: The Impact Factor is applied to the Forces acting on the Lug. 

Primary Shear Stress in the Welds due to Shear Loads [Ssll]: 

Shear Stress in the Welds due to Bending Loads [Sblf]: 

Total Shear Stress for Combined Loads [St]: 

Allowable Shear Stress for Combined Loads [Sta]: 

Shear Stress in Lug above Hole [Shs]: 

Allowable Shear Stress in Lug above Hole [Sas]: 

Pin Hole Bearing Stress [Pbs]: 

Allowable Bearing Stress [Pba]: 

Bending Stress at the Base of the Lug [Fbs]: 
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Tensile Stress at the Base of the Lug [Fa]: 

Total Combined Stress at the Base of the Lug: 

Lug Allowable Stress for Bending and Tension: 

Required Shackle Pin Diameter [Spd]: 

WRC 107/537 Stress Analysis for the Lifting Lug to Shell Junction in 
the new and Cold Condition (no corrosion applied). 

Note: Since Beta1/Beta2 >= 0.25, C22 (C22p) is adjusted per table 6 
in paragraph 4.3 of WRC Bulletin 107. 

Input Echo, WRC107/537 Item     1,       Description: Lift Lug 

External Forces and Moments in WRC 107/537 Convention: 
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Note: 
WRC Bulletin 537 provides equations for the dimensionless curves 
found in bulletin 107.  As noted in the foreword to bulletin 537, 
"537 is equivalent to WRC 107".  Where 107 is printed in the 
results below, "537" can be interchanged with "107". 

WRC 107 Stress Calculation for SUStained loads: 

Dimensionless Loads for Cylindrical Shells at Attachment Junction: 

Note - The ! mark next to the figure name denotes curve value exceeded. 

Stress Concentration Factors: Kn = 1.00,   Kb = 1.00 

Stresses in the Vessel at the Attachment Junction (N./mm²) 
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Dimensionless Loads for Cylindrical Shells at Pad edge: 

Note - The ! mark next to the figure name denotes curve value exceeded. 

Stress Concentration Factors: Kn = 1.00,   Kb = 1.00 

Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm²) 
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WRC 107/537 Stress Summations: 

Vessel Stress Summation at Attachment Junction (N./mm²) 

Stress Summation Comparison (N./mm²): 
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WRC 107/537 Stress Summations: 

Vessel Stress Summation at Reinforcing Pad Edge (N./mm²) 

Stress Summation Comparison (N./mm²): 

PV Elite is a trademark of Intergraph CADWorx & Analysis Solutions, Inc. 2017 
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10 Saddle 
ASME Horizontal Vessel Analysis: Stresses for the Left Saddle 

(per ASME Sec. VIII Div. 2 based on the Zick method.) 

Horizontal Vessel Stress Calculations : Operating Case 

Input and Calculated Values: 

Intermediate Results: Saddle Reaction Q due to Wind or Seismic 

Saddle Reaction Force due to Wind Ft  [Fwt]: 

Saddle Reaction Force due to Wind Fl or Friction  [Fwl]: 

Saddle Reaction Force due to Earthquake Fl or Friction  [Fsl]: 
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Saddle Reaction Force due to Earthquake Ft  [Fst]: 

Load Combination Results for Q + Wind or Seismic  [Q]: 

Summary of Loads at the base of this Saddle: 

Formulas and Substitutions for Horizontal Vessel Analysis: 

Note: Wear Plate is Welded to the Shell, k = 0.1 

The Computed K values from Table 4.15.1: 

The suffix 'p' denotes the values for a wear plate if it exists. 

Note: Dimension a is greater than or equal to Rm / 2. 

Moment per Equation 4.15.3    [M1]: 

Moment per Equation 4.15.4    [M2]: 

Longitudinal Stress at Top of Shell (4.15.6)    [Sigma1]: 

Longitudinal Stress at Bottom of Shell (4.15.7)    [Sigma2]: 

Longitudinal Stress at Top of Shell at Support (4.15.10)    [Sigma*3]: 
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Longitudinal Stress at Bottom of Shell at Support (4.15.11)    [Sigma*4]: 

Maximum Shear Force in the Saddle (4.15.5)   [T]: 

Shear Stress in the shell no rings,  not stiffened (4.15.14)   [tau2]: 

Decay Length (4.15.22)   [x1,x2]: 

Circumferential Stress in shell, no rings (4.15.23)   [sigma6]: 

Effective reinforcing plate width  (4.15.1)   [B1]: 

Wear Plate/Shell Stress ratio  (4.15.29)   [eta]: 

Circumferential Stress at wear plate (4.15.26)   [sigma6,r]: 

Circ. Comp. Stress at Horn of Saddle, L>=8Rm  (4.15.27)   [sigma7,r]: 

Circ. Comp. Stress at Tip of Wearplate, w/Pad L>=8Rm  (4.15.30) [sigma7,1]: 

Free Un-Restrained Thermal Expansion between the Saddles [Exp]: 
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Results for Vessel Ribs, Web and Base: 

Moment of Inertia of Saddle - Lateral Direction 

Saddle Splitting Dimension [d]: 

Minimum Thickness of Baseplate per Moss: 

Calculation of Axial Load, Intermediate Values and Compressive Stress: 

Distance between Ribs [e]: 

Baseplate Pressure Area [Ap]: 
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Axial Load [P]: 

Area of the Rib and Web [Ar]: 

Compressive Stress [Sc]: 

Check of Outside Ribs: 
Inertia of Saddle, Outer Ribs - Longitudinal Direction 

Bending Moment [Rm]: 

Compressive Allowable, KL/R < Cc ( 8.7688 < 138.1347 ) per AISC E2-1 [Sca]: 

AISC Unity Check of Outside Ribs ( must be <= 1 ) 

Input Data for Base Plate Bolting Calculations: 
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Bolt Area Calculation per Dennis R. Moss 

Bolt Area Requirement Due to Longitudinal Load [Bltarearl]: 

Bolt Area due to Shear Load [Bltarears]: 

Bolt Area due to Transverse Load: 

Moment on Baseplate Due to Transverse Load [Rmom]: 

Eccentricity (e): 

Modular Ratio Of Steel/Concrete (n1): 

Iteratively Solving for the Effective Bearing Length: 

Total Bolt Tension Force [Tforce]: 



 

 
 نکیب ینفت دانیم دیتول شینگهداشت و افزا

 و ابنیه تحت الارض  سطح الارض

بسته خطوط لوله ریتوپک ران و توپک گ دیخر  

 (BK-HD-PPL-CO-0019_01)قرارداد 

 

NISOC 

 52از   35 :شماره صفحه

Mechanical Calculation Book for Pig Receiver Trap (PR-3201) شماره پیمان: 
 053 - 073– 9184 پروژه بسته کاری صادرکننده تسهیلات رشته نوع مدرک سریال نسخه
V02 0002 CN ME 320 BV PPL BK 

 

Vista Engineering Dept. 

 

Bolt Area Required due to Transverse Load [Bltareart]: 

Required Area of a Single Bolt [Bltarear]: 

Baseplate Thickness Calculation per D. Moss: 

Bearing Pressure (fc) 

Distance from Baseplate Edge to the Web [ADIST]: 

Overturning Moment due To Bolt Tension [Mt]: 

Equivalent Bearing Pressure (f1): 

Overturning Moment due to Bearing Pressure [Mc]: 

Baseplate Required Thickness [Treq]: 

ASME Horizontal Vessel Analysis: Stresses for the Right Saddle 
(per ASME Sec. VIII Div. 2 based on the Zick method.) 

Input and Calculated Values: 
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Intermediate Results: Saddle Reaction Q due to Wind or Seismic 

Saddle Reaction Force due to Wind Ft  [Fwt]: 

Saddle Reaction Force due to Wind Fl or Friction  [Fwl]: 

Saddle Reaction Force due to Earthquake Fl or Friction  [Fsl]: 

Saddle Reaction Force due to Earthquake Ft  [Fst]: 

Load Combination Results for Q + Wind or Seismic  [Q]: 

Summary of Loads at the base of this Saddle: 
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Formulas and Substitutions for Horizontal Vessel Analysis: 

Note: Wear Plate is Welded to the Shell, k = 0.1 

The Computed K values from Table 4.15.1: 

The suffix 'p' denotes the values for a wear plate if it exists. 

Note: Dimension a is greater than or equal to Rm / 2. 

Moment per Equation 4.15.3    [M1]: 

Moment per Equation 4.15.4    [M2]: 

Longitudinal Stress at Top of Shell (4.15.6)    [Sigma1]: 

Longitudinal Stress at Bottom of Shell (4.15.7)    [Sigma2]: 

Longitudinal Stress at Top of Shell at Support (4.15.10)    [Sigma*3]: 

Longitudinal Stress at Bottom of Shell at Support (4.15.11)    [Sigma*4]: 

Maximum Shear Force in the Saddle (4.15.5)   [T]: 

Shear Stress in the shell no rings,  not stiffened (4.15.14)   [tau2]: 

Decay Length (4.15.22)   [x1,x2]: 
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Circumferential Stress in shell, no rings (4.15.23)   [sigma6]: 

Effective reinforcing plate width  (4.15.1)   [B1]: 

Wear Plate/Shell Stress ratio  (4.15.29)   [eta]: 

Circumferential Stress at wear plate (4.15.26)   [sigma6,r]: 

Circ. Comp. Stress at Horn of Saddle, L>=8Rm  (4.15.27)   [sigma7,r]: 

Results for Vessel Ribs, Web and Base 

Moment of Inertia of Saddle - Lateral Direction 
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Saddle Splitting Dimension [d]: 

Minimum Thickness of Baseplate per Moss: 

Calculation of Axial Load, Intermediate Values and Compressive Stress: 

Distance between Ribs [e]: 

Baseplate Pressure Area [Ap]: 

Axial Load [P]: 

Area of the Rib and Web [Ar]: 

Compressive Stress [Sc]: 

Check of Outside Ribs: 

Inertia of Saddle, Outer Ribs - Longitudinal Direction 

Bending Moment [Rm]: 
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Compressive Allowable, KL/R < Cc ( 7.645 < 128.2549 ) per AISC E2-1 [Sca]: 

AISC Unity Check of Outside Ribs ( must be <= 1 ) 

Input Data for Base Plate Bolting Calculations: 

Bolt Area Calculation per Dennis R. Moss 

Bolt Area Requirement Due to Longitudinal Load [Bltarearl]: 

Bolt Area due to Shear Load [Bltarears]: 

Bolt Area due to Transverse Load: 

Moment on Baseplate Due to Transverse Load [Rmom]: 

Eccentricity (e): 
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Modular Ratio Of Steel/Concrete (n1): 

Iteratively Solving for the Effective Bearing Length: 

Total Bolt Tension Force [Tforce]: 

Bolt Area Required due to Transverse Load [Bltareart]: 

Required Area of a Single Bolt [Bltarear]: 

Baseplate Thickness Calculation per D. Moss: 

Bearing Pressure (fc) 

Distance from Baseplate Edge to the Web [ADIST]: 
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Overturning Moment due To Bolt Tension [Mt]: 

Equivalent Bearing Pressure (f1): 

Overturning Moment due to Bearing Pressure [Mc]: 

Baseplate Required Thickness [Treq]: 
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ASME Horizontal Vessel Analysis: Stresses for the Left Saddle 
(per ASME Sec. VIII Div. 2 based on the Zick method.) 

Horizontal Vessel Stress Calculations : Test Case 

Input and Calculated Values: 
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Intermediate Results: Saddle Reaction Q due to Wind or Seismic 

Saddle Reaction Force due to Wind Ft  [Fwt]: 

Saddle Reaction Force due to Wind Fl or Friction  [Fwl]: 

Load Combination Results for Q + Wind or Seismic  [Q]: 

Summary of Loads at the base of this Saddle: 

Hydrostatic Test Pressure at center of Vessel:          93.010  bars 

Formulas and Substitutions for Horizontal Vessel Analysis: 

Note: Wear Plate is Welded to the Shell, k = 0.1 

The Computed K values from Table 4.15.1: 

The suffix 'p' denotes the values for a wear plate if it exists. 

Note: Dimension a is greater than or equal to Rm / 2. 

Moment per Equation 4.15.3    [M1]: 

Moment per Equation 4.15.4    [M2]: 

Longitudinal Stress at Top of Shell (4.15.6)    [Sigma1]: 
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Longitudinal Stress at Bottom of Shell (4.15.7)    [Sigma2]: 

Longitudinal Stress at Top of Shell at Support (4.15.10)    [Sigma*3]: 

Longitudinal Stress at Bottom of Shell at Support (4.15.11)    [Sigma*4]: 

Maximum Shear Force in the Saddle (4.15.5)   [T]: 

Shear Stress in the shell no rings,  not stiffened (4.15.14)   [tau2]: 

Decay Length (4.15.22)   [x1,x2]: 

Circumferential Stress in shell, no rings (4.15.23)   [sigma6]: 

Effective reinforcing plate width  (4.15.1)   [B1]: 

Wear Plate/Shell Stress ratio  (4.15.29)   [eta]: 

Circumferential Stress at wear plate (4.15.26)   [sigma6,r]: 

Circ. Comp. Stress at Horn of Saddle, L>=8Rm  (4.15.27)   [sigma7,r]: 
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Results for Vessel Ribs, Web and Base: 

Moment of Inertia of Saddle - Lateral Direction 

Saddle Splitting Dimension [d]: 

Minimum Thickness of Baseplate per Moss: 

Calculation of Axial Load, Intermediate Values and Compressive Stress: 

Distance between Ribs [e]: 

Baseplate Pressure Area [Ap]: 
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Axial Load [P]: 

Area of the Rib and Web [Ar]: 

Compressive Stress [Sc]: 

Check of Outside Ribs: 

Inertia of Saddle, Outer Ribs - Longitudinal Direction 

Bending Moment [Rm]: 

Compressive Allowable, KL/R < Cc ( 8.792 < 138.1347 ) per AISC E2-1 [Sca]: 

AISC Unity Check of Outside Ribs ( must be <= 1 ) 

Input Data for Base Plate Bolting Calculations: 
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Bolt Area Calculation per Dennis R. Moss 

Bolt Area Requirement Due to Longitudinal Load [Bltarearl]: 

Bolt Area due to Shear Load [Bltarears]: 

Bolt Area due to Transverse Load: 

Moment on Baseplate Due to Transverse Load [Rmom]: 

Eccentricity (e): 

Bolt Area due to Transverse Load [Bltareart]: 

Required Area of a Single Bolt [Bltarear]: 

ASME Horizontal Vessel Analysis: Stresses for the Right Saddle 
(per ASME Sec. VIII Div. 2 based on the Zick method.) 

Note: 
Wear Pad Width (200.00) is less than 1.56*sqrt(rm*t) and less than 2a. The wear plate will be ignored. 

Minimum Wear Plate Width to be considered in analysis [b1]: 

Input and Calculated Values: 
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Intermediate Results: Saddle Reaction Q due to Wind or Seismic 

Saddle Reaction Force due to Wind Ft  [Fwt]: 

Saddle Reaction Force due to Wind Fl or Friction  [Fwl]: 

Load Combination Results for Q + Wind or Seismic  [Q]: 

Summary of Loads at the base of this Saddle: 

Hydrostatic Test Pressure at center of Vessel:          93.013  bars 

Formulas and Substitutions for Horizontal Vessel Analysis: 

Note: Wear Plate is Welded to the Shell, k = 0.1 

The Computed K values from Table 4.15.1: 

Note: Dimension a is greater than or equal to Rm / 2. 

Moment per Equation 4.15.3    [M1]: 
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Moment per Equation 4.15.4    [M2]: 

Longitudinal Stress at Top of Shell (4.15.6)    [Sigma1]: 

Longitudinal Stress at Bottom of Shell (4.15.7)    [Sigma2]: 

Longitudinal Stress at Top of Shell at Support (4.15.10)    [Sigma*3]: 

Longitudinal Stress at Bottom of Shell at Support (4.15.11)    [Sigma*4]: 

Maximum Shear Force in the Saddle (4.15.5)   [T]: 

Shear Stress in the shell no rings,  not stiffened (4.15.14)   [tau2]: 

Decay Length (4.15.22)   [x1,x2]: 

Circumferential Stress in shell, no rings (4.15.23)   [sigma6]: 

Circ. Comp. Stress at Horn of Saddle, L>=8Rm  (4.15.24)   [sigma7]: 

Effective reinforcing plate width  (4.15.1)   [B1]: 



 

 
 نکیب ینفت دانیم دیتول شینگهداشت و افزا

 و ابنیه تحت الارض  سطح الارض

بسته خطوط لوله ریتوپک ران و توپک گ دیخر  

 (BK-HD-PPL-CO-0019_01)قرارداد 

 

NISOC 

 52از   50 :شماره صفحه

Mechanical Calculation Book for Pig Receiver Trap (PR-3201) شماره پیمان: 
 053 - 073– 9184 پروژه بسته کاری صادرکننده تسهیلات رشته نوع مدرک سریال نسخه
V02 0002 CN ME 320 BV PPL BK 

 

Vista Engineering Dept. 

 

Results for Vessel Ribs, Web and Base 

Moment of Inertia of Saddle - Lateral Direction 

Saddle Splitting Dimension [d]: 

Minimum Thickness of Baseplate per Moss: 

Calculation of Axial Load, Intermediate Values and Compressive Stress: 

Distance between Ribs [e]: 

Baseplate Pressure Area [Ap]: 
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Axial Load [P]: 

Area of the Rib and Web [Ar]: 

Compressive Stress [Sc]: 

Check of Outside Ribs: 

Inertia of Saddle, Outer Ribs - Longitudinal Direction 

Bending Moment [Rm]: 

Compressive Allowable, KL/R < Cc ( 7.6661 < 128.2549 ) per AISC E2-1 [Sca]: 

AISC Unity Check of Outside Ribs ( must be <= 1 ) 

Input Data for Base Plate Bolting Calculations: 
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Bolt Area Calculation per Dennis R. Moss 

Bolt Area Requirement Due to Longitudinal Load [Bltarearl]: 

Bolt Area due to Shear Load [Bltarears]: 

Bolt Area due to Transverse Load: 

Moment on Baseplate Due to Transverse Load [Rmom]: 

Eccentricity (e): 

Bolt Area due to Transverse Load [Bltareart]: 

Required Area of a Single Bolt [Bltarear]: 
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