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OABOA Draft Proposal For: 

 
The State of Ohio’s Guide to Attain Maximum Allowable Working Pressure 

for Steam Traction Engines 
 

Maximum Working Pressure for Antique Historical Boilers with Manufacturer’s Data: 

 

 At the first inspection period the owner will supply documented proof of the working 

pressure, in the form of a copy or original manufacturing data that was produced by the 

company that manufactured the engine (example. Catalog).   
* THIS INFORMATION MUST BE NOTED AND COLLECTED AT THE TIME OF THE INSPECTION* 

 

 From the data given in the manufacturerôs specification on working pressure, the boiler 

will be inspected based on the boilerôs own merits. This will be done by performing a 

hydrostatic test and a visual inspection of the boiler which will be done to the State of 

Ohioôs current set of standards for inspecting antique historical boilers.  

 

 If the engine passes the inspection of the hydrostatic and visual test conducted by a State 

of Ohio boiler inspector, the engine will be certified to the original working pressure of 

the manufacturer specifications.  

 

 The maximum working pressure will be determined from the manufacturer data 

specification which will follow the historical antique boiler for its functional life in the 

State of Ohio. The boiler can be operated at its designed MAWP as long as the boiler can 

pass the State of Ohioôs current set of standards for inspecting Antique Historical Boilers.   

 

 The information collected from inspections will be compiled into a Data Base of engine 

makes and sizes, by the State of Ohio. Upon request, the information contained in the 

data base will be made available for review. 

 

 The Data Base will be kept up to date and on hand by the State of Ohio for all boiler 

inspectors to access. This material will also be accessible to the public seeking such data 

Through the OABOA. 

 

 Both the owner and inspector will receive the exact same written and documented 

information taken at the time of an inspection of the historical antique boiler. This will 

ensure that both inspector and owner have access to accurate/like information which will 

be used for the purposes of future inspections.  Information will be given or mailed to the 

owner within 20 business days after the inspection.  

 

 Any questions and concerns about the process of the inspection or during the inspection 

process can be submitted to be reviewed by the Ohio Antique Boiler Board upon the next 

meeting. Questions that concern a fast and immediate response can be directed to the 

State of Ohioôs Chief Boiler Inspector. 
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Current Standards of Inspection Criteria for the State Of Ohio Antique Boilers: 

 

 This will involve a hydrostatic and visual testing of a boiler to be inspected. Current 

boilers will be pumped to 1 ¼ times the MAWP. The boiler will be pumped to 1 ½ times 

the MAWP if major repairs have been done to the boiler. After the hydro is completed all 

hand holes will be removed for an inside visual inspection. 

 

From: The State of Ohio current Inspection guide lines 2008. 
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Maximum Working Pressure for Historical Boiler with No Manufacture Data: 

 

 In the absence of manufacturer specifications, information can be obtained from the 

OABOA web site that will be used as a resource to establish the appropriate working 

pressure.  The boiler in question will be compared, based on design and size, to those 

contained in the data base. The working pressure of boilers with similar design and 

specifications will be used in the determination of working pressure for the boiler in 

question. 

 

 This can only be done if the boiler passes the hydrostatic and visual test inspected based 

on the boilerôs own merits.  The inspection will be given by a State of Ohio boiler 

inspector and the boiler must meet the State of Ohioôs current inspecting criteria of 

antique historical boilers. 

 

 The maximum allowable working pressure and data collected will and can be used on 

other historical boilers of the same manufacture.  

 

 The boiler information collected during the inspection process will be compiled into a 

data base to build information of the boiler manufacturerôs in the Boiler Data Base. This 

will provide information and data for these manufacturers with no obtainable 

manufacture data, which can be used for future information or research.  

 

 All information and data specified in the section Maximum Working Pressure for Antique 

Historical Boiler with Manufacturer Data applies as long as the boiler passes the State of 

Ohioôs current inspecting criteria of antique historical boilers. 

 

 Any questions and concerns about the process of the inspection or during the inspection 

process can be submitted for review by the Ohio Antique Boiler Board upon the next 

upcoming meeting. Questions that concern a fast and immediate response can be directed 

to the State of Ohioôs Chief Boiler Inspector. 
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Criteria for boilers that do not meet Ohio’s current boiler inspection standards: 

 

 If a boiler being inspected is deemed not acceptable or is given a maximum working 

pressure under the manufacturerôs data specification, there must be significant 

documentation and supporting data as of why the decision was made by State of Ohio 

boiler inspector. The data must include details about the visual inspection, stay bolt 

measurement data, sheet thickness data, and other supporting data that can be reviewed 

by the chief and/or the historical antique boiler board.  

 

 Two options can be taken if deemed necessary based on the information presented to the 

members of the State of Ohioôs Antique Boiler board.  

 

o First is to repair the boiler to the suggestions given by the State of Ohioôs Antique 

Boiler board, so the boiler can meet and pass current inspection guide lines. 

Following the completion and inspection of the repair(s), the boiler will then be 

inspected for working pressure based on the manufacturerôs original 

specifications. 

 

o Second is to use the suggested calculations for MAWP to come up with a safe 

operating pressure for the boiler.  These calculations will use the current thickness 

of material in question to find the new MAWP. Thickness readings will be 

obtained by either drilling holes to measure the boiler thickness or by using an 

ultrasonic tester to determine the thickness of the boiler material. The process on 

how the boiler plate will be measured will be determined by the ownerôs choices. 

More detail on how thickness reading will be taken will be specified in the next 

bullet. 

 

 Method to determine the thickness of boiler plate. 

This is either used to find the thickness of the boiler material for the MAWP calculations 

or to determine the area of repair.  

 

o One of the most accurate ways to determine the thickness of the boiler of the area 

in question is to drill a hole in the specified area. Once a hole is drilled in this area 

a wire gage can be used to determine the thickness of the material. More than one 

hole may be specified by the State of Ohioôs Antique Boiler board boiler to come 

up with an average of the material in the questionable area. When readings are 

done the hole/holes can either be plugged or welded shut. From these 

measurements the calculations for MAWP can be used for the specified area. 

 

o Another way to measure the thickness of a boiler is to use an ultrasonic tester.  

This method is not as reliable as drilling a hole, which is noted by the NBIC in 

their document on the methods for inspecting a boiler.  In this method a grid of 

10ò X 10ò squares will be laid out in the area of question. Ten readings will be 

made in these areas.  
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Á Calculations for minimum allowable thickness due to MAWP are 

found above:  
If the readings are over the minimal allowable thickness for the MAWP 

specified, then you are done taking readings. 

 

Á Calculations for minimum allowable thickness due to MAWP are 

found below: 
If the 10 readings in the questionable areas are lower than the minimal 

allowable thickness for the MAWP specified, an average of the ten 

readings will be used for an average thickness of the boiler plate for the 

MAWP. More documentation and readings should be taken where 

grooving or large areas of corrosion are apparent. More readings might be 

requested by the State of Ohioôs Antique Boiler board after analyzing the 

data that was collected. The readings that are collected for the thickness of 

the boiler material will be used in the corresponding calculations to find 

the minimum thickness for MAWP. 

 

o Qualifications for taking ultrasonic testing.  

Á This can be done by the owner as long as owner can show the Inspector 

that he / she are competent and are able to use the equipment correctly. 

The equipment must have current calibration certification. The tester must 

be calibrated to a test block at the time thickness readings are taken. 

Documentation of calibration must be provided to the inspector to show 

readings are valid when taken. If the owner does not feel competent to 

take their own readings, an inspector may be provided to do so or a third 

party could be hired. 

 

All historical antique boilers in the state of Ohio that are inspected and deemed 

unacceptable or have the working pressure reduced under the manufacturer’s 

specifications can be repaired, re-inspected and recertified to the original working 

pressure. 
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Formulas For Finding Working Pressure of a Historical Boiler 
Formula’s and picture notations From: Bruce Babcockôs Proposed Procedure for Estimating the MAWP of a 

Historical Boiler April 2006. 

 

General Information  

 

  Joint Percent Efficiency’s = E 

 
  Single Riveted Lap                   61% 

 

 
The owner may and can specify a more accurate Joint Percent Efficiency, for this accommodation the 

Machineryôs Handbook can be used to calculate the accurate Joint Percent Efficiency. 

 

Tensile Strength (TS) of different Boiler Plate:  

Wrought Iron = 45,000 - 55,000 PSI 

Steel = 55,000 ï 65,000 PSI 

Avg. TS most found for steel = 58,000 PSI 

 

Tensile Strength (TS) of rivets should be the same as the Boiler Plate 

 

Tensile Strength (S) in Staybolts:  

Wrought Iron = 7,500 PSI 

Steel Under 1 İò = 8,000 PSI 

Steel Greater than 1 İò = 9,000 PSI 

 

MAWP: Maximum Allowable Working Pressure  

This information is found in Manufacture information or from the Historical Antique Boiler Data 

Base. 

 

FS: Factor of Safety = 4  

 
Joint Percent Efficiency’s From: Boiler Types & Designs: Section 2, Steam ï Boiler Design, pg 8. 1908 

Tensile Strengths for Boiler Sheets, From: Boiler Types & Designs: Boiler Materials and details of Construction, 

pg 10. 1908 

Tensile Strengths for Staybolts, From: Boiler Types & Designs: Section 2, Steam ï Boiler Design, pg 18-19. 1908 
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Determining Minimum Allowable Thickness of Boiler Plate in a Barrel based on 

MAWP 

 

 
Tp = Thickness of boiler plate in a Barrel  

MAWP = Max Allowable Working Pressure  

R = is ½ the inside diameter of the barrel  

FS = 4  

TS = 58,000 PSI (Adjust for material or size) 

 

MAWP Determined by the Thickness of the Barrel Plate 
 

 

 
Tp = Thickness of boiler plate in a Barrel  

MAWP = Max Allowable Working Pressure 

R = is ½ the inside diameter of the barrel  

FS = 4  

TS = 58,000 PSI  

E = 100% 

 

Finding MAWP of the Barrel Due to the Thickness in the Longitudinal Joint 
 

 

 
Tp = Thickness of boiler plate in a Barrel  

Tj = Thickness of plate in joint. (Plate should be the same thickness as the original thickness) 

MAWP = Max Allowable Working Pressure 

R = is ½ the inside diameter of the barrel  

FS = 4  

TS = 58,000 PSI  

E = 100% or 1 
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Finding MAWP Based on the Barrel Joint Efficiency and the Thickness of the Joint  

 
Tp = Thickness of boiler plate in a Barrel  

Tj = Thickness of plate in joint. (Plate should be the same thickness as the original thickness) 

MAWP = Max Allowable Working Pressure 

R = is ½ the inside diameter of the barrel  

FS = 4   

TS = 58,000 PSI  

E = Joint Efficiency  
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From: Bruce Babcockôs Proposed Procedure for Estimating the MAWP of a Historical Boiler April 2006 which 

noted reference to information from, Ohio Boiler Inspection Laws and Rules, 1954 

 

MAWP of Flat Stayed Surfaces based on the TS of the Staybolt Material 

 
 

MAWP = Max Allowable Working Pressure 

A = Cross sectional Area of Staybolt (Table B -1) 

S = Maximum Allowable Pressure on a Staybolt = 8,000 PSI  

P = Pitch, Length X Height equals the area supported by one Staybolt, or if the Length and the 

Height are the same, square the one measurement to get the area.   

 

Pressure Applied Staybolt due to the Area Supported by one Staybolt, based on a 

flat Surface 
 

 
MAWP = Max Allowable Working Pressure 

A = Cross sectional Area of Staybolt (Table B -1) 

S = Maximum Allowable Pressure on a Staybolt = 8,000 PSI  

P = Pitch, Length X Height equals the area supported by one Staybolt, or if the Length and the 

Height are the same square the one measurement to get the area.   
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The Min Diameter due to the Percentage of Allowable Waste for a Staybolt 

 
1.  DIA - .143 = Root DIA 

 

2.  Root DIA X .30 = Amount of waste for a Staybolt in inches 

 

3. (Root DIA - Amount of waste for a Staybolt) = Min DIA of a Staybolt 

 

DIA = The original diameter of the Staybolt 

Root DIA = the Diameter if the Staybolt at the bottom of the thread.  

Waste allowable = .30 or 30% waste 

.143 = Is based off a 12 threads per inch Staybolts at 60 degree included angle. 
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Boiler Calculation Examples 
 

Determining Minimum Allowable Thickness of Boiler Plate in a Barrel based on MAWP 

 
Tp = Thickness of boiler plate in a Barrel  

MAWP = Max Allowable Working Pressure  

R = is ½ the inside diameter of the barrel  

FS = 4  

TS = 58,000 PSI (Adjust for material) 

 

Example Math: 

 

Tp = .375ò or 3/8ò  

MAWP = 150 PSI 

R = 34ò/ 2 = 17ò 

FS = 4  

TS = 58,000 PSI (Adjust for material) 

              

               150 X 17 X 4                           10,200 

Tp = -------------------------  =   Tp = ------------------- 

                   58,000                                  58,000 

 

Tp = .176ò 
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MAWP Determined by the Thickness of the Barrel Plate 

 
Tp = Thickness of boiler plate in a Barrel  

MAWP = Max Allowable Working Pressure 

R = is ½ the inside diameter of the barrel  

FS = 4  

TS = 58,000 PSI  

E = 100% 

 

Example Math: 

 

Tp = .375ò or 3/8ò  

MAWP = Max Allowable Working Pressure 

R = 32ò / 2 = 16ò  

FS = 4  

TS = 58,000 PSI  

E = 100% or 1.0 

                 

                    58,000 X .375 X 1                                21,750 

MAWP = -------------------------  =   MAWP = ------------------- 

                            16 X 4                                               64 

 

MAWP =  339.8 PSI 

 

The math to Finding MAWP of the Barrel Due to the Thickness in the Longitudinal Joint step 

should be the same as the ones listed above for MAWP Determined by the Thickness of the 

Barrel Plate. 
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Finding MAWP Based on the Barrel Joint Efficiency and the Thickness of the Joint  

 
Tj = Thickness of plate in joint. (Plate should be the same thickness as the original thickness) 

MAWP = Max Allowable Working Pressure 

R = is ½ the inside diameter of the barrel  

FS = 4   

TS = 58,000 PSI  

E = Joint Efficiency 

 

Example Math: 

 

Tj = .375ò or 3/8ò 

MAWP = Max Allowable Working Pressure 

R = 32ò / 2 = 16ò 

FS = 4   

TS = 58,000 PSI  

E = double lap joint = 74% or .74 

 

                 

                  58,000 X .375 X .74                                 16095 

MAWP = -------------------------  =   MAWP = ------------------- 

                            16 X 4                                               64 

 

MAWP =  251.5 PSI 
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MAWP of Flat Stayed Surfaces based on the TS of the Staybolt Material 

 

Note: do not square the P if the length and width are not the same length. 

 

 
 

MAWP = Max Allowable Working Pressure 

A = Cross sectional Area of Staybolt (Table B -1) 

S = Maximum Allowable Pressure on a Staybolt = 8,000 PSI  

P = Pitch, Length X Height equals the area supported by one Staybolt, or if the Length and the 

Height are the same, square the one measurement to get the area.   

 

Example Math: 

 

MAWP = Max Allowable Working Pressure 

A = get from (Table B -1) .875ò or 7/8ò = .419ò 

S =  Steel 1 İò and under = 8,000 PSI  

P = l x w (4 X 4.25) = 17ò squared 

 l = 4.00ò 

 w = 4.25ò  

 P = 17ò squared  

 

                        8,000 X .419                                      3352 

MAWP = -------------------------  =   MAWP = ------------------- 

                               17                                                 17 

 

MAWP =  197.2  PSI 
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Pressure Applied Staybolt due to the Area Supported by one Staybolt, based on a flat 

Surface 

 

Note: do not square the P if the length and width are not the same length. 

 
MAWP = Max Allowable Working Pressure 

A = Cross sectional Area of Staybolt (Table B -1) 

S = Maximum Allowable Pressure on a Staybolt = 8,000 PSI  

P = Pitch, Length X Height equals the area supported by one Staybolt, or if the Length and the 

Height are the same square the one measurement to get the area.   

 

Example Math: 

 

MAWP = 150 PSI 

A = get from (Table B -1) .875ò or 7/8ò = .419ò 

S = Steel 1 İò and under = 8,000 PSI  

P = l x w  = (4 X 4.25) = 17ò squared  

 l = 4.00ò 

 w = 4.25ò  

 P = 17ò squared  

 

                17 X 150                                 2550                   

S = -------------------------  =   S = ------------------- 

                     .419                                  .419 

 

S =  6,085.9  PSI 

 

Note: From the calculation that found S must be evaluated with the correct S of it size from the 

above data.  

 

In this case S = 6,085.9 PSI. For a 7/8ò Staybolt of with 150 PSI of working pressure being 

applied the Staybolt would be in compliance.   
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The Min Diameter due to the Percentage of Allowable Waste for a Staybolt 
The order of stepôs that should be taken to find the min-DIA of a Staybolt.  

 
1.  DIA - .143 = Root DIA 

 

2.  Root DIA X .30 = Amount of waste for a Staybolt in inches 

 

3. (Root DIA - Amount of waste for a Staybolt) = Min DIA of a Staybolt 

 

DIA = The original diameter of the Staybolt 

Root DIA = the Diameter if the Staybolt at the bottom of the thread.  

Waste allowable = .30 or 30% waste 

.143 = Is based off a 12 threads per inch Staybolts at 60 degree included angle. 

 

Example Math: 

 

DIA = .875ò or 7/8ò 

Root DIA = the Diameter if the Staybolt at the bottom of the thread.  

Waste allowable = .30 or 30% waste 

.143 = Is based off a 12 threads per inch Staybolts at 60 degree included angle. 

 

1, Root DIA = (.875ò - .143ò) = .732ò  

 

2, Amount of Waste = (.732ò X .30) = .220ò 

 

3, Min Staybolt DIA = (.732ò - .220ò) = .512ò 
 

 

 

 

 

 

 

 

 

 


