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TRIANGULAR LIFT BEAM DESIGN 
 

The beam shown in figure 1, sheet 3 could be rotated up 180° where the single connection could 

be hooked to a crane and the two twin connections could be hooked to a load.  But it is best 

suited for transferring a load from one crane to another crane in the air.  Note in figure 1 that 

each crane is carrying half of the load.  By letting down on the left hand crane until its sling is 

slack (about 30°), the crane on the right takes the total load.  Thus the load transfer in the air. 

 

Several months ago, I sent a sketch of this beam out for your information.  Michael Harrison has 

since asked me if I had some details that could be used for fabricating a beam that could carry 96 

kips.  Following is a simple design that can be used for fabrication.  I designed the beam for 121 

kips to fully utilize the selected shackle.  A larger beam can be designed by following the same 

steps. 

 

SHACKLE SELECTION: 

 

A 55 Te shackle, Crosby G2130, was used. 

 

The SWL of the 55 Te metric shackle is 121.33 kips > 96 kips  ===  GOOD 

The design load is then 121k*1.8 S.F ≈ 218 kips.      ≈ means approximately 

 

A 55 Te shackle was selected for use at the three connection points.  This way, any leg of the 

beam can be used as the top horizontal leg.   

 

PIPE SELECTION: 

 

Pipe with a yield stress Fy = 36 ksi was used for the legs. 

 

Allowable Tension Load With One Leg Vertical (see figure 2): 

 

The allowable tension stress Ft = 0.6*Fy = 0.6*36 = 21.6 ksi   Therefore, the area of the metal 

required = 218/21.6 = 10.1 sq. in.   The AISC table, page 3-37 shows where an 8” ϕ Extra Strong 

(XS) pipe, 0.5” wall, has an area of metal = 12.8 sq. in.  See sheet 6. 

 

Using this pipe size, the max. allowable tension = 12.8*21.6 ≈ 276 k > 218 k    === GOOD  

 

Allowable Compression Load With One Leg Horizontal (see figure 1): 
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The compression in the top leg = 60.5 k/Tan(60°) = 34.9 k. 

The design compression load is 35*1.8 ≈ 63 k.   

 

The AISC table, page 3-37, shows the SWL of an 8” ϕ Extra Strong pipe in compression where 

KL = 10’ equals  243 k > 63 k  === GOOD. 

 

LUG PLATE DESIGN: 

 

The end area for the lug plate for each connection was found by going to the Spreader Bar 

program with lugs top and bottom on my website, opening the pre-designed lugs, selecting a 55 

Te shackle, which shows a lug radius of 5”, a pad radius of 4.5”, a lug thickness of 2” and the 

pad thickness of 0.5”.  The Fy = 36 ksi.  Or go to the Pad Eye program, select a 55 Te shackle 

and enter the above values.  See sheet 4 for a layout of the lug plate and sheet 7 for a printout of 

the Pad Eye program.  Each square on sheet 4 = 1”. 

 

LUG PLATE DETAILS: 

 

After the shackle size, the pipe size and lug end area were determined, the next step was laying 

out the connection of the pipes to the lug plates to scale to determine how close the ends of the 

pipes could be positioned to the centerline of the lug hole and how far the lug plate needed to be 

extended back into the pipes to provide enough weld length.  See sheet 4 for the layout.   

 

Knowing that the pipes are at 60° to each other, one leg was laid out horizontally with both pipe 

centerlines meeting at the centerline of the lug hole.  The lug and the 55 Te shackle were then 

laid out to scale with the bail of the shackle in the vertical and again with the bail at 30° to the 

right.  1” of clearance was used between the shackle and the end of the pipe.  From this it was 

found that the closest that the pipes could be located to the center of the lug hole was 5”.   

 

Now with a little experimenting, it was found that if the far end of the lug plates were located 

15” from the center of the lug hole, then this would provide enough weld length.  See the weld 

calculations below.  Note that one pipe will have to be trimmed to avoid interference with the 

other one. 

 

WELD DESIGN: 

 

Pipe To Lug Plate Weld Calculations: 

 

Assumptions: 

1. Use LH70 weld rod with an allowable of 14.85 k/in/in, ie, a 1” weld leg, 1” long. 

2. Use a maximum of 0.5” fillet weld as the pipe thickness is 0.5” 

3. Use a partial pent weld just to insure that the 0.5” fillet weld is achieved 

4.  Length of the fillet weld = (10” + 8”)*2 sides of the lug plate = 36” 

 

Therefore, the weld capacity of each connection with the loaded leg in the vertical =  14.85*0.5” 

weld*36” of weld length = 267 k > 218 k.  === GOOD 



 



 
 

 

 



 
 



 



 
 

 

 


