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DESIGN  
OF TAIL LUGS & BASERING REINFORCEMENT  

FOR  
VERTICAL VESSELS 

 

Traditionally Fluor and most USA EPC contractors designed top head lugs for lifting 
vertical vessels and used slings to tail them, where most European contractors used 

trunnions to lift with and lugs to tail with. A lot of USA contractors are following the 
European method even though it always costs more.  In most cases, they use the word 

SAFETY to justify this added expense. 
 

Top head lugs are easier to design, analyze the local shell stresses, fabricate and install 
than trunnions. And they are safer as the slings can’t jump off. If the weld size required 

to connect them to the top of the vessel is equal to or less than the thickness of the 
shell at the top tangent line, then they will not overstress the shell during lifting.  So, no 

complicated analysis of the local shell stresses is required.  In designing trunnions, on 
the other, the shell stresses must be analyzed very carefully.  It is sort of like designing 

and installing trunnions on the side of an empty Pepsi can.  The only real advantage of 
using trunnions is when the vessel is long and lifting with top head lugs would cause 

buckling in the vessel shell. So trunnions located down on the shell solve this problem 

very well.  
 

Slings, if used correctly are cheaper to procure/install and are as safe to use as 
designing and using tail lugs. The reason for this is that if slings are used to tail a vessel, 

the skirt & basering stresses do not have to be checked. The radial forces from the sling 
are pretty much uniform around the skirt. On the other hand, when tail lugs are used to 

tail a vessel, the skirt and basering stresses always have to be checked. Very seldom 
can a vessel be tailed with just a tail lug without any internal basering reinforcement. I 

do not recommend tailing a vessel by attaching one or two shackles to the anchor bolt 
holes in the basering. 

 
Unfortunately, a lot of heavy lift contractors do not feel comfortable tailing with slings, 

ie, remember that Crane Service Inc. didn’t want to use tail slings.  See Appendix A: 
TAILING A VERTICAL VESSEL for the correct way to tail a vertical vessel with a sling.  

 

On the other hand, another reason for using lugs and for not using tail slings is that 
about the biggest diameter sling that can be used is a doubled 3”. Above that diameter, 
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the slings are too stiff to handle. A 9 part braided sling made up of say 2” component 

wire rope can then be used up to its capacity. Above that, tail lugs need to be used.  
 

If a tail lug must be used, we first check the skirt and basering to see if a single lug 
welded to the top of the skirt and welded to the basering will cause over stressing. 

Tailing with a tail lug, without internal basering reinforcement, is called a one point 
support because the skirt and basering are being lifted in one place only, at the top.  

See Appendix B: HELP FILE FOR ONE POINT SUPPORT.  This help file points out how 
the program works. As you read this file, look at the Upending sketch to identify the 

upending forces caused by lifting and tailing, ie, explaination of transverse & longitudinal 
forces.  

 
If the skirt and basering are over stressed in a one point support, then we check to see 

if welding an internal beam inside of the skirt and to the basering will prevent over 
stressing. This is called a two point support because the skirt and basering are being 

supported in two places, ie, at the top and bottom. I also have a program for doing this 

check. See Appendix C: HELP FILE TWO AND FOUR POINT SUPPORT to see how the 
program works and a printout of the first part of the program. 

 
If the skirt and basering are over stressed in a two point support system, then we install 

diamond bracing.  This is called a four point support system and it always works. See 
the above help file for a print out of the second part of the program.  

 
But note that the lug plate, end area & weld are always designed the same way 

regardless of the type of support of the basering. The lug can be designed by using the 
pad eye program on my website and by using information from the upending program. 

If the skirt thickness is relatively thin and more weld length is required, then 
the lug plate and weld must be designed using the L-Shaped Lug Program.  See 

Appendix D:  HELP FILE FOR L SHAPED TAIL LUG PLATE DESIGN. 
  

I will stop here, as this is probably more than you ever wanted to know about tail lugs 

and basering reinforcement for upending vertical vessels. 
 

The programs to check the basering stresses and design the L Shaped tail lug will be 
sent upon request. 

 
END OF DESIGN COMMENTS: 

  
Appendix A: TAILING A VERTICAL VESSEL WITH A SLING 

 
Vertical vessels that do not have tail lugs for up ending will have to be erected using tail slings.  There is 

some risk in this operation if the tail sling is not rigged properly around the skirt or bottom of the vessel.  

The correct procedure for tailing is: 

 

1. Refer to Tailing Hookup sketch on the next page and select the recommended timber blocking 

size for the diameter of the vessel being used. 

 

2. Position the blocking on the skirt of the vessel as shown and secure it with two tirfors or come-

alongs. 



 

3. Attach the tail sling to the hook on the tail crane. 

 

4. Center the hook and the tail sling over the vessel about 2' from the base plate. 

 

5. Wrap the tail sling around the skirt and connect it as shown with the appropriate shackle. 

 

6. Before tightening up on the tail sling, rotate the sling (clockwise as viewed on the tailing hookup 

page) around the skirt about 6".  This will move the shackle off center and force it and the sling 

to bite down on to the timbers as the sling is being tightened up. 

 
7. Snug up on the tail sling.  If the tail sling is not centered over the vessel, slack off on the sling 

and repeat step 6. 

 

8. Hammer the shackle down as far as it will go until it rests on the timbers.  

 

9. Slowly hoist until the tail crane has about 50% of the tail load.  If the sling and the shackle are 

snug down against the timbers and the sling is centered over the skirt, the bottom of the vessel is 

ready to be lifted. 

 

Note: If the sling and shackle are snug down against the timbers, it is nearly impossible for the sling to 

slip or ride up as the vessel is being up ended.  In order for the sling to slip, the circumferential 

length would have to increase.  Under load, this is impossible.  The friction between the 

sling/wood and the skirt provides a resisting force that is greater than necessary to prevent 

slippage of the sling. 

 

 

 

 



 

 
 

 
 

 
 



Appendix B: HELP FILE FOR ONE POINT SUPPORT DESIGN FOR BASERING 
 

When vertical vessels are tailed by a tail beam or a tail lug, they tend to deform unless the base ring is correctly 

reinforced to take care of the bending moments.  If a vessel is being tailed by a tail lug without any base ring 

reinforcement, it is called a one-point support.  If the basering is overstressed, the deformed shape of the 

basering would look something like an oval.  If an internal beam is required between the tail lug and the 

opposite side of the base ring, it is called a two-point support.  If the basering is overstressed, the deformed 

shape would look sort of like an upside down pear.   If struts are required that run from the top and bottom of 

the beam to each side of the base ring in a diamond shape, it is called a four-point support.  There is very little 

deformation of the basering with this type of support. 

 

The drawing below shows a vertical vessel being tailed with just a pad eye type tail lug and without any 

basering reinforcement.  This is an example of a one point support.   

 
 

The one point support program checks the basering to see if it is strong enough in bending to be tailed with just 

a tail lug.  If it is not, then the base ring must be checked by the two or four point support program. 

 

NOTE: Most European designers are using a modified base ring where the OD of the basering is not 

continuous and is at the center of the anchor bolt holes.  Not good.  Beware of the reduced cross 

sectional area of the base ring as the input value for the OD of the base ring must be limited to 

the bottom of the anchor bolt holes when calculating the section properties.   See the base ring 

reinforcement for vessel C-1451, drawing T-2-739-857 in the HELP file for a Two and Four 

point support for an example.  

 

Design Parameters:   Recommended 

 

a. Stress allowable for the skirt and base ring  =  .75*Fy (Max.) 

b. An impact factor (IF) should be used  = 1.25   (Min.) 

 

To use the one point support program: 

 

1. Fill out the input sheet shown below.     



a. Note that the program will check an internal ring beam.    

b. The next page shows examples of the three different type of chairs.  Chairs are the weldments 

between the skirt and base that houses the anchor bolts. A type 2 chair is shown on the input 

sheet. 

2. Enter the information from the input sheet into the program 

3. Process the information 

4. Check the input data to ensure that it is correct 

5. Check the base ring stresses on the output data.  If any are higher than the listed allowable, the base ring 

section will need to be increased, ie, increase the thickness, increase the O.D, decrease the I.D., etc.  If 

this is not possible, then it must be checked for a two or four point support.  If all of the base ring 

stresses are less than the allowable stress, check the combined stresses for the base ring and the skirt. 

6. If any combined stress is greater than the allowable, the base ring section will need to be increased or 

checked for a two or four point support.  If all of the combined stresses are below the allowable stress, 

then the vessel can be tailed with just a tail lug. 

7. The two pages after the base ring input information are examples of output data.   

8. As the tail lug must be welded to the basering between anchor bolt holes, be sure and check the 

orientation of the top head lugs to make sure that their location is 90° to the tail lug.  This will ensure 

that the tail lug will not be side loaded during upending. 

 

Note that this program only checks the stresses in the base ring and the skirt.  If the tail lug will be shaped like a 

traditional pad eye lug, ie, the width of the lug plate is two times the lug radius, the pad eye lug design program 

at www.maximumreach.com  can be used to determine the dimensions and the weld requirements for 

connecting the tail lug to the skirt/basering.  If the weld required is thicker than the skirt, then the tail lug plate 

must be designed by the L Shaped Tail Lug Plate.xls program to determine the required weld length. The end 

area of the lug would still be designed by the pad eye program on the above website.    
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ONE POINT SUPPORT PRINTOUT 

 

INPUT SHEET         

   

NOTES: 

1. All input is in kips and inches 

2. Ref. Construction Engineering lifting analysis, sheets 23 – 26 below 



 
 

 

 

 

 



 
 

 

See the sketch below for an explanation of the upending forces.  

 



 
 

 

 

 

ONE POINT SUPPORT PROGRAM LOGIC AND SUPPORT DOCUMENTS 

 
1. The One Point Support.exe program is based on the attached sheets, 23, 24, 25 and 26. 

2. Sheet 23 shows the formulae for determining the effective length of the skirt for different types of 

chairs.  It also shows how the cross sectional area, the moment of inertia and the inner and outer section 

modulus is calculated around the x-x and y-y axis.  

3. The program does not have an impact factor included in it.  The 1.25 is just a suggested value.  The user 

is free to use any value he wishes. 

4. When the vessel is in the initial pick position (IPP), note that the base ring stresses are checked from 0 

degrees to 180 degrees around the base ring per sheet 25 and 26.  

 The allowable stress is equal to .75*Fy of the base ring material, as the skirt is not in stress at this 

point. 



5. When the vessel is being upended, the transverse & longitudinal tail forces are calculated.  The base ring 

stress is calculated at the top position or right under the tail lug using the appropriate transverse force 

and the smallest section modulus.  At the same time, the skirt stress is calculated using the appropriate 

longitudinal force and the smallest section modulus.  The combined stress is calculated using Sq 

(basering stress^2 + skirt stress^2).  The allowable stress is equal to .75*Fy of the skirt material.  The 

rational here is that the base ring stresses in the IPP must be below the allowable in order to continue 

with the program.  As the vessel is upended, the base ring stresses start to decrease and the skirt stresses 

start to increase.  Therefore, the skirt material will become the limiting factor. 

6. The program does not take into account the area of the anchor bolt holes.  The rational is that it doesn’t 

make sense to go to this degree of detail when most design offices and fabricators are designing the base 

ring reinforcement using an allowable as high as 1.3*Fy and in most cases not using any impact.  Also 

most European designers are using a modified base ring where the OD of the basering is at the center of 

the anchor bolt holes.  Not good.  Beware of the reduced cross sectional area of the base ring as the OD 

of the base ring must be limited to the bottom of the anchor bolt holes in this case. 

 

   Because the program does not take the area of the anchor bolt holes in to account, the cross sectional 

area calculated by this program is slightly greater than the area calculated by the 2/4 point support 

program.  

7. If the program shows that a change to the basering must be made in order to reduce the stresses, then the 

Rigging Engineer must submit this information to the Vessels Engineer in a timely manner so he can 

inform the vessel fabricator before the basering is actually fabricated.    The changes could be increasing 

the basering thickness, decreasing the ID of the basering, etc.  Making these changes would probably be 

cheaper than going to a two/four point support. 

 

SUMMARY: 

 

This program was written during the attachment design of the vessels for the Rayong, Thailand project.  A field 

check of a number of vertical vessels checked by this program showed that when an allowable of .75*Fy was 

used in the design, along with a 1.25 IF, that there was little deformation of the base ring.  Vessels that were 

designed up to 1.0*Fy without an IF showed as much as 1” of deformation.  These vessels were designed by 

Fluor’s joint venture partner without letting us review their design.  We were lucky that the baserings fit down 

over the anchor bolts. 

 

So, I feel that this program is quite conservative if the recommended yield stress and safety factor are use, and 

there is no need to do a finite element analysis to check the basering stresses, just go to a two or four point 

support if necessary.   

 

 



 
 



 



 



 



 

END OF HELP FILE 

 

 
 

 
Appendix C: HELP FILE FOR TWO AND FOUR POINT SUPPORT FOR BASERING 
 

If the base ring is over stressed due to a one point support, then a tail beam or an internal beam will be required 

between the tail lug and the bottom of the base ring.  This is called a two-point support.  If the base ring is still 

overstressed, then struts are required that run from the top and bottom of the beam to each side of the base ring 

in a diamond shape.  This is called a four-point support.  The struts are usually made of pipe, L angles or small 

beams.  

 

Either an external tail beam or an internal beam can be used as the base ring reinforcement to form the two or 

four point support system.  An external tail beam with a lug on the top end is usually used when it can be 

utilized on four or five different vessels.    On the other hand, an internal beam with a tail lug welded to the 

topside of the skirt/basering requires less design and fabrication and it is usually cheaper in the long run to use 

over a tail beam. 

 

If the base ring has been checked for a one point support and it failed, then the designer must use the two/four 

point support program.  The program first checks the base ring for a two point support and if it fails, then the 

program checks for a four point support system and indicates what it required to make it work, i.e. struts, insert 

plates, etc. 

 

Design Parameters:  Recommended 
 

1. Stress allowable for the skirt and base ring =  .75*Fy  (Max.) 

2. An impact factor (IF) should be used  = 1.25       (Min.) 

 

NOTE: Most European designers are using a modified base ring where the OD of the base ring is not 

continuous and is at the center of the anchor bolt holes.  Not good.  Beware of the reduced cross 

sectional area of the base ring as the input value for the OD of the base ring must be limited to 

the bottom of the anchor bolt holes when calculating the section properties.  See the base ring 

reinforcement for vessel C-1451, drawing T-2-739-857 for an example of this type of basering.  

This drawing is located below under the section on Four Point Support:  

 

EXAMPLES: 

 

Two Point support: 

 

The photo below shows a two point support of the basering where an internal beam (in this case a pipe) is being 

used.  Note that the tail lug is a pad eye lug.  An L-Shaped tail lug did not have to be used as the skirt was thick 

and the weld length for a pad eye lug was sufficient. 

 

 



 
 

The next photo is just a close up of the first one.  Note that this basering has type 2 chairs, ie, it has a top ring 

and a bottom basering.  Also notice that the tail lug is located between the anchor bolt holes. 

 

 
 

 



 

See the drawing below for an example of a base ring reinforced for a two point support where an L-Shaped tail 

lug was used.  Note that the internal beam is welded to the base ring and the skirt and a 45° gusset plate is weld 

to them.  The tail lug is shaped as shown for two reasons, 1) it extends up the skirt far enough to develop the 

weld capacity required for the upending forces because the skirt is only 10 mm thick, and 2) when the gusset 

plate is installed under it and is welded to the skirt and to the top of the internal beam, the bending from the 

upending forces are transferred thru the gusset plate to the internal beam without inducing any bending into the 

skirt or basering. The lug plate its self is designed by the program L- Shaped Tail Lug Plate.xls and the end area 

by the pad eye lug program at  www.maximumreach.com . 

 

If possible, the centerline of the lug pinhole should line up with the centerline of the internal beam. 

 

 
 

 

 

A sample calculation below shows how to design the internal beam for either a two or a four point support.  The 

forces used in the sample calculation sheet are shown on the following page and were calculated using the 

upending program.     
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Four Point Support: 

 

See the two drawings below for an example of a base ring reinforced for a four-point support system.  Note that 

it is identical to a two-point support except the four pipe struts and six gusset plates have been added.  Two of 

the gusset plates have been welded to the skirt at 160° and 340°, while four of the gusset plates have been 

welded to the skirt and both sides of the web of the internal beam at 70° and 250°(see the second photo).  When 

designing the struts, it should be remembered that the two top struts are in tension and the bottom two are in 

compression.  Note the notched out basering where the metal outside of the anchor bolt holes is gone.  Not 

Good.  In figuring the section properties, the OD of the basering would be to the bottom of the anchor bolt 

holes. 

 



In the photo below, note the four gusset plates welded to the skirt and both sides of the web of the internal beam 

for connecting the pipe bracing.  Typical for the top and bottom connections.  

 
 

 

To use the two and four point support program: 

 

1. Open the program.  

2. Follow the input prompts 

  

The program was originally set up so that the output could be used to design the basering reinforcement so that 

an external tail beam can be used to tail the vessel.  The program output data can also be used to design the 

basering reinforcement so that an internal beam can be used to tail the vessel.  The output information that must 

be used for designing an internal beam or that does not pertain to the internal beam will now be pointed out on 

the 5 input/output pages.  The numbering used applies to these pages. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

COMMENTS ON PAGE 1: 

1. The weld from the skirt to base ring is not important for an internal beam as the skirt is not in direct 

compression.  Therefore, the weld called out by the vessels group is okay. 

2. The bolt circle information is not applicable (n/a). 

3. The “b” & “c” dimensions referred to above are measured from the bottom of the basering down to the 

centerline of the pin hole and tail beam respectively.  For an internal beam these dimensions are both the 

same and are measured from the bottom of the basering up to the center of the tailing lug and therefore 

are entered as negative distances.  



4. See the drawing below that shows the various types of chairs, including the type 1 used in this example.  

It is listed below as “Type 1 Skirt Base Details”.  Note that type 1 does not have a continuous top 

basering like the type 2 does. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COMMENTS ON PAGE 2: 

 

1. The tail load and IP load were calculated the same way as they would be if the upending program on my 

website had been used. 

2. The reference to the number of connecting bolts is n/a. 

3. Note the use of the term “insert plates” above.  Insert plates are welded to the inside diameter of the 

basering, usually the same thickness, to increase the section modulus which reduces overstressing.  

Gusset plates, on the other hand, are used to connect the pipe struts to the skirt and to the internal beam. 

4. Inserts are the plates welded to the inside diameter of the bottom basering to reduce the stress at 0 to 

10°.  If an external tail beam was being used, they would also be used to bolt it to the bottom of the 

basering.   

5. Note the base ring stresses in this example are too great for a two-point support with insert plates.   

Therefore, a four-point support must be used. 

 

 

 



 

 

 

COMMENTS ON PAGE 3: 

 

1. Note that the 90° angles around the basering shown is for the first quadrant of the basering, ie, the 

Northeast quadrant looking at the end view of the vessel.  The Northwest quadrant is a mirror image.  

Also the Southeast and Southwest quadrants are a mirror image of the two Northern quadrants, ie, the 

stress at 180° is the same as the stress at 0° and the stress at 90° is the same as the stress at 270°.  

2. Note above that the basering is overstressed at almost every degree around it.  Only 25°, 85° and 90° are 

not overstressed. 



3. If the base ring was over stressed only in say the 0 to 5° range, the internal beam might be used without 

insert plates to reduce the stress.  A layout would have to be made to see if the width of the flange would 

extend to the 5° on either side of the centerline of the beam on the base ring.  If it didn’t, then insert 

plates would have to be welded to the inside of the basering.  The computer would generate the 

dimensions of the insert plates required, ie, say at 10° radials on either side of the centerline of the 

basering, protruding a certain distance from the inside edge of the skirt at 0° and also the thickness.  See 

page 4 of the printout that shows the dimensions of the insert plates for this example.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COMMENTS ON PAGE 4: 

 

1. The Skirt Stress Data section does not apply to an internal beam. 

2. Also note that the strut lengths are measured from inside of the skirt on the quarter points.  The actual 

length of the struts will be shorter than this, ie, room is required to physical weld or bolt them to the 

insert plates in the case of an external tail beam, or to the gusset plates in the case of an internal beam.  

3. For an external tail beam, the struts are generally made out of back to back angles or small wide flange 

beams welded to the top side of the insert plates.  For internal beams, the struts are generally made out 

of pipe or square tubing that is split on the ends to fit over the gusset plates.  The length of the split is 

determined by the required weld length needed to weld them to the gusset plates 

 



COMMENTS ON PAGE 5:  

    

1. Note that the base ring is still slightly over stressed in a four point support at 0°.   If an external tail 

beam is being used, the insert plates for bolting on the beam will be large enough to take care of this 

overstressing.  If an internal beam is being used, the width of the flange welded to the basering would 

take care of this overstressing.  A layout should be made to make sure of the above.   

 

In the photo below, note the insert plates welded to the inside of the bottom basering in four places, with the 

back to back angle struts welded to their top side and the tail beam bolted to the bottom side.  The size of the 

insert plates was increased over the dimensions required by the program, in order to allow room to weld the 

angle struts in place.    

 

This is a typical example of a four point support with an external tail beam. 

 

Notice that the tail beam has a splice joint so that its length could be adjusted to bolt on to several other vertical 

vessels that needed to be set on this project. 

 

This is the first tail beam and internal basering reinforcement that I designed.  When I saw the tail beam resting 

on the ground ready to be installed on the basering of the vessel, I marveled at how much bigger it looked in the 

flesh than it had on my drawing board. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

The next photo shows a two crane lift using two American 11320 Guy Derricks, each 600 ton capacity, and 

tailing with a Manitowoc 4100, 230 ton capacity.  And of course, utilizing my tail beam.   

 

The reason that this vertical vessel is shown unpainted is that it was insulated once it was set.  The field was 

supposed to insulate it on the ground in the horizontal, but someone decided that it needed to be set as soon as it 

arrived on site.  After scaffolding and installing the insulation and cladding in the air, the cost and scheduling 

department determined that it would have been much cheaper to have taken the time to do it in the horizontal on 

the ground.   

 

 



 
 

 

 

 

 

 

 

The photo below shows a 92 m vertical vessel with a four point support utilizing an internal beam and struts 

made out of small wide flange beams.  A pad eye lug is being used as a tail lug because the skirt was 50 mm 

thick.  The weld size required to weld the tail lug to the skirt and basering was just under 50 mm.  So additional 

weld length was not needed. 

 

Note that the designer of the basering did not notch out the metal on the outside of the anchor bolt holes so the 

full OD of the basering was used in calculating the section properties.  

 

The red support beams under the saddles were used to stage the vessel at the foundation.  Stanchions, 1.75 m 

high, were set up in four places on load spreaders.  The trailers were pulled between them and the platforms 

lowered down until the support beams rested on the stanchions.   The vessel was then dressed out completely 

with electrical, platforms, ladders, piping, etc., before it was upended and set.  All the field had to do then was 

plug it in. 

 



 
 

 

 

 

Appendix D: HELP FILE FOR L SHAPED TAIL LUG PLATE DESIGN 
 

Tail lugs are normally used to tail a vertical vessel.  They are welded to the skirt and basering. The lug plate is 

usually a single plate with or without pads at the lug hole.   

 

If the tail lug will be shaped like a traditional pad eye lug, ie, the width of the lug plate is two times the lug 

radius, the pad eye lug design program at www.maximumreach.com  can be used to determine the dimensions 

and the weld requirements for connecting the tail lug to the skirt.   

 

If the weld required is thicker than the skirt, then an L shaped tail lug must be used.  The L Shaped Tail Lug 

Plate.xls program must be used to design it. The end area of the lug would still be designed by the pad eye 

program on the above website.  See the drawing at the end of this help file for an example of an L shaped tail 

lug. 

 

This program designs the L shaped tail lug plate and the weld for combined stress.     

 

This program does not check the bending stresses in the skirt or the base ring.   

  

When used with an impact factor of 1.8 , this design conforms to AISC and ASME B30.20. 
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HOW TO USE THE PROGRAM: 

 

INPUT: 

 

1. Design the end area of the lug using one of the above lug design programs. 

 

2. Enter the force P. 

 

If the force on the lug is fixed at one angle, then the lug should be designed for the vertical and 

horizontal components of that force. 

 

 If the force on the lug changes angles and moves through say 90 degrees, then the designer should make 

trial runs at 10 degree increments to see which angle creates the worst case of combined stress for both 

the lug plate and the weld. 

 

 For a vertical vessel, the worst case for the tail lug design is usually at 0 degrees for tension and at about 

65 degrees for combined stress, depending on the location of the CG and the offset of the tail lug.  By 

running the upending program at www.maximumreach.com. , the exact angle where the maximum 

longitudinal  force occurs can be found.  Use the corresponding tail lug force at this angle for the P 

force. 

 

3. Enter a “b” distance equal to the extension of the basering beyond the skirt.  

 

4. As a first estimate, enter a “d” distance equal to 2*upper radius of the lug.  If the calculated weld size is 

larger than the thickness of the skirt or shell, then increase “d” until the weld size is equal to or less than 

the skirt thickness.  The shape of the tail lug could look like a pad eye lug but normally looks like the 

sketch shown on the tail lug plate program.  This program takes into account the location of the CG of 

the weld to the load P, not matter what the shape of the lug plate. 

 

 The weld between the tail lug plate and the top ring is not taken into account in the program, even 

though the weld is there.  This makes the calculated weld size conservative.   

 

5. The eccentricity “e” should be as short as possible.  A layout is usually required to show that the shackle 

boss or the pads will not interfere with the top ring or the base ring, and that the sling will not bear on 

the top of the lug when the vessel is vertical.  “e” should be taken thru the narrowest part of the lug plate 

as shown. 

6. “f”, “g” and “h” will come from the layout of the tail lug. 
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OUTPUT: 

 

1. Check the combined stress in the lug plate.  It should be equal to or less than 1.0.  Increasing the 

thickness of the lug, or the length “g” can lower it if it is greater than 1.0. 

2. Check the min. weld size required.  If it is greater than the skirt thickness, increase “d”.  See note 3 

above in the INPUT section.  

 

When the minimum weld size is calculated, the designer should use the next higher 1/8
th

 of an inch as 

the recommended weld size that will be shown on the drawing.  

 

As the top ring and the base plate are usually thicker than the skirt thickness, a larger weld size can be 

used between them and the tail lug plate, ie, for a skirt thickness of .5”, a top ring thickness of 1”, a base 

plate thickness of 1” and a lug plate of 1.5”, the following welds can be used.  A maximum weld size of 

.5” between the skirt and tail lug plate and a 1” weld size between the top ring/base plate and the tail lug 

plate.  Calling out the 1” weld size between the tail lug plate and the top ring/base plate will provide a 

nice increase in the safety factor of the weld.  

 

 
 

END OF THE HELP FILE 

 
 

 
 

 


