Analysis for 2 persons each weighing 310# with body and tool weights combined.

The roof over the production lines are supported by structural columns and beams that are spaced 25 ft on center.   Recommend that a 3" pipe that is welded to the structural frame be installed at each row of frame.  This support will make the supported span of the cable at 25 ft on center.
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To get the reactions at points ‘a’ and ‘b’, take the moments about those points and divide by the total width.


	

	

	

Allowing the cable to deflect 12” (1ft) when under load divide the cable span midpoint by the deflection then multiply this by smaller of the reactions:
	
To get the Force in the cable from load “(1) 620#” acting on Ha is 


Since the cable is loaded exclusively by vertical forces, it is easier to use the fact that the tensile force N in the cable has a horizontal component CH that is constant over the entire length of the cable. This follows directly from the horizontal force equilibrium of an arbitrary part of the cable:  		CH = Ha = Hb = 3,875 #

Assuming α is the angle that the cable makes with the horizontal, then: 
	
The maximum force in the cable occurs where tan α is a maximum, that is where the slope of the cable is largest. Point (1) is the largest deflection of the cable of 12 inches (1ft)



Therefore the forces to contend with here are the Reactions and the Horizontal forces on the rigging.  The rigging would need to meet the LRFD which would require                                   1.6 Rb (1.6 x 310# = 496#) and 1.6 Hb (1.6 x 3,875 #) = 6,200#)


The cable itself can be sized based on the maximum tension in cable which is 3,115#.  Now add in a Factor of Safety = 3.0;		  
The cable must be capable of supporting 12 kips for 2 persons.



Analysis for 4 persons each weighing 310# with body and tool weights.

The roof over the production lines is supported by structural columns and beams that are spaced 25 ft on center.   Recommend that a 3" pipe that is welded to the structural frame be installed at each row of frame.  This support will make the supported span of the cable at 25 ft on center.
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To get the reactions at points ‘a’ and ‘b’, take the moments about those points and divide by the total width.


	

	

	

Allowing the cable to deflect 12” (1ft) when under load divide the cable span midpoint by the deflection then multiply this by smaller of the reactions:
	
To get the Force in the cable from load “(1) 1,240#” acting on Ha is 


Since the cable is loaded exclusively by vertical forces, it is easier to use the fact that the tensile force N in the cable has a horizontal component CH that is constant over the entire length of the cable. This follows directly from the horizontal force equilibrium of an arbitrary part of the cable:  		CH = Ha = Hb = 7,750 #

Assuming α is the angle that the cable makes with the horizontal, then: 
	
The maximum force in the cable occurs where tan α is a maximum, that is where the slope of the cable is largest. Point (1) is the largest deflection of the cable of 12 inches (1ft)



Therefore the forces to contend with here are the Reactions and the Horizontal forces on the rigging.  The rigging would need to meet the LRFD which would require                                   1.6 Rb (1.6 x 620# = 992#) and 1.6 Hb (1.6 x 7,775 #) = 12,440#)


The cable itself can be sized based on the maximum tension in cable which is 2,726#.  Now add in a Factor of Safety = 3.0;		  
The wire cable must be capable of supporting 23 kips for 4 persons. A 6x19 wire rope with a diameter of 3/4 “ shall be minimum size to support 4 persons between each rigging.

   



The analysis shows that the rigging and welds will need to be able to support 10k.
Analysis of the welds at the base plate.  The welds are as follows:
3” round pipe has a circumference of 9.42” and the ¼” weld will completely surround the pipe.  

l = length, inchs
D = weld size in sixteenths of an inch
FEXX = electrode classification number, i.e., minimum specified strength, ksi (MPa); 70ksi
ΦRn or Rn/Ω = Available Strength of the fillet weld
Φ   = 0.75
Ω    =  2.00

LRFD ΦRn = 1.392Dl   =  1.392 x 4 x 9.42 = 52.45ksi
ASD Rn / Ω =  0.928Dl   =  0.928 x 4 x 9.42 = 34.96 ksi

If only 25% of the weld is in tension and the rest is blending to compression the length of the weld will be approximately 25% of 9.42” = 2.36”

LRFD ΦRn = 1.392Dl   =  1.392 x 4 x 2.36 = 13.14 ksi   ;  25% of weld will be sufficient
ASD Rn / Ω =  0.928Dl   =  0.928 x 4 x 2.36 = 8.76 ksi
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