	[image: image6.emf]Channel Bending Moment =B2*B3/4 in-pounds

Allowable Channel Bending Stress per B30.20 10000 psi

Actual Channel Bending Stress =B11*(B7/2)/(B8*B9) psi

Channel Shear Area 4.49 square inches

Allowable Channel Shear Stress per B30.20 10000 psi

Actual Channel Shear Stress =B2/2/B15 psi

Center Pin Diameter 2.5 inches

Center Pin Allowable Shear Stress =B5 =C5

Center Pin Shear Area =(PI()/4)*B19^2 in^2

Actual Center Pin Shear Stress =B2/B21/2 psi

Center Pin Span 4.25 inches

Center Pin Moment of Inertia =(PI()*(B19^4))/64 inches

Center Pin Bending Moment =B2*B24/4 =C11

Center Pin Bending Stress =B26*(B24/2)/B25 psi

Center Pin Bearing:

Channel Web Thickness 0.25 Inches

Center Pin Bearing Reinforcement Plate thkness0.25 Inches

Center Pin Bearing Area, each side. =(B30+B31)*B19 square inches

Center Pin Bearing Stress: =(B2/2)/B32 psi

Allowable Center Pin Bearing Stress =B5 =C5

Weld Sizing:

End Plate Attachment Weld Yield Strength 60000 psi

Allowable End Plate Attachment Weld Fillet Stress=B37/3 psi

End Plate Attachment Welds Load per weld =B2/4 pounds

End Plate Attachment Weld Fillet Length 0.25 inch

End Plate Attachment Weld Fillet Size 8 inches

End Plate Attachment Weld Fillet Area =0.707*B40*B41 square inches

End Plate Attachment Weld Fillet Stress =B39/B42 psi

This weld assumes that the full load is taken by shear between the web 

and end plate.  Will likely have weld on the flanges also, but this is not needed.

Center Pin Reinforcement Plate Weld

Reinforcement plate load =B2/2 pounds

Number of welds loaded in shear on the reinforcement plate2

Reinforcement plate load per weld =B49/2 pounds

Reinforcement Plate   Weld Fillet Length 0.25 inch

Reinforcement Plate   Weld Fillet Size 6 inches

Reinforcement Plate   Weld Fillet Area =0.707*B52*B53 square inches

Reinforcement Plate   Weld Fillet Stress =B51/B54 psi
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Lifting Device Numbers: 

	FNAL Site No/
	
	Div. Specific No.
	167
	Asset No.
	

	
	If applicable
	
	If applicable
	
	If applicable


ASME B30.20 Group: 
[X]  Group I
Structural and Mechanical Lifting Devices


(check one)
[ ]  Group II
Vacuum Lifting Devices
[ ]  Group III
Magnets, Close Proximity Operated
[ ]  Group IV
Magnets, Remote Operated

	Device Name or Description
	


	Device was
	[ ]  Purchased from a Commercial Lifting

      Device Manufacturer.             Mfg Name
	

	(check all applicable)
	[X]  Designed and Built at Fermilab
	

	
	[ ]  Designed by Fermilab and Built by a

      Vendor.                   Assy drawing number
	

	
	[ ]  Provided by a User or other Laboratory
	

	
	[ ]  Other:  Describe
	


	Engineering Note Prepared by
	Dave Pushka
	Date
	12-30-08

	Engineering Note Reviewed by
	
	Date
	


Lifting Device Data:

	Capacity
	8000 pounds

	Fixture Weight
	110 pounds


Service:

[X] normal

[ ] heavy
 [ ] severe  

(refer to B30.20 for definitions)

	Duty Cycle
	___n/a____ 8, 16 or 24 hour rating (applicable to groups III, and IV)

	Inspections Frequency
	Before each use

	Rated Load Test by FNAL (if applicable)
	Date
	
	Load
	

	 [ ] Check if Load Test was by Vendor and attach the certificate
	
	
	
	

	Satisfactory Load Test Witnessed by:
	

	Signature (of Load Test Witness)
	


Notes or Special Information:
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Above image shows the short span spreader bar.  The MINOS cavern overhead crane will fit between the two channels and will lift the center pin (not shown).  At each end, a commercial lifting shackle will thread into the tapped holes in the carbon steel end plates.  Three holes are provided, but either the center hole, or the outboard two holes (at each end) will be used.
Hole size is suitable for using a 5000 pound capacity lifting swivel.

Slings will be used from the lifting swivels to the load.

Crane hook height in MINOS and the desired Argonaut vessel installation elevation require the use of a minimum vertical dimension for the spreader bar and the lifting swivels.  That is why this fixture uses a pin rather than a conventional lug and shackle.

	Calculations for Lifting Fixture with PPD I.D. # 167
	

	Load
	8000
	pounds

	Span
	32
	inches

	Material
	A36
	

	Allowable Bending Stress per B30.20
	10,000
	psi

	Section Properties:
	C10 x 15.3
	

	Section Depth
	10
	inches

	Section Moment of Inertia (each)
	67.4
	in^4

	Number of sections in span
	2
	

	
	
	

	Channel Bending Moment
	64000
	in-pounds

	Allowable Channel Bending Stress per B30.20
	10,000
	psi

	Actual Channel Bending Stress
	2373.9
	psi

	
	
	

	Channel Shear Area
	4.49
	square inches

	Allowable Channel Shear Stress per B30.20
	10,000
	psi

	Actual Channel Shear Stress
	891
	psi

	
	
	

	Center Pin Diameter
	2.5
	inches

	Center Pin Allowable Shear Stress
	10,000
	psi

	Center Pin Shear Area
	4.91
	in^2

	Actual Center Pin Shear Stress
	814.9
	psi

	
	
	

	Center Pin Span
	4.25
	inches

	Center Pin Moment of Inertia
	1.9175
	inches

	Center Pin Bending Moment
	8500
	in-pounds

	Center Pin Bending Stress
	9420
	psi

	
	
	

	Center Pin Bearing:
	
	

	Channel Web Thickness
	0.25
	Inches

	Center Pin Bearing Reinforcement Plate thkness
	0.25
	Inches

	Center Pin Bearing Area, each side.
	1.25
	square inches

	Center Pin Bearing Stress:
	3200
	psi

	Allowable Center Pin Bearing Stress
	10,000
	psi

	
	
	

	Weld Sizing:
	
	

	End Plate Attachment Weld Yield Strength
	          60,000 
	psi

	Allowable End Plate Attachment Weld Fillet Stress
	          20,000 
	psi

	End Plate Attachment Welds Load per weld
	2000
	pounds

	End Plate Attachment Weld Fillet Size
	  1/4 
	inch

	End Plate Attachment Weld Fillet Length
	8
	inches

	End Plate Attachment Weld Fillet Area
	          1.4140 
	square inches

	End Plate Attachment Weld Fillet Stress
	            1,414 
	psi

	
	
	

	This weld assumes that the full load is taken by shear between the web 
	

	and end plate.  Will likely have weld on the flanges also, but this is not needed.

	
	
	

	Center Pin Reinforcement Plate Weld
	
	

	Reinforcement plate load
	4000
	pounds

	Number of welds loaded in shear on the reinforcement plate
	2
	

	Reinforcement plate load per weld
	2000
	pounds

	Reinforcement Plate Weld Fillet Size
	  3/16
	inch

	Reinforcement Plate Weld Fillet Length
	6
	inches

	Reinforcement Plate Weld Fillet Area
	          0.7954 
	square inches

	Reinforcement Plate Weld Fillet Stress
	            2,515 
	psi


[image: image2.emf]Channel Bending Moment =B2*B3/4 in-pounds

Allowable Channel Bending Stress per B30.20 10000 psi

Actual Channel Bending Stress =B11*(B7/2)/(B8*B9) psi

Channel Shear Area 4.49 square inches

Allowable Channel Shear Stress per B30.20 10000 psi

Actual Channel Shear Stress =B2/2/B15 psi

Center Pin Diameter 2.5 inches

Center Pin Allowable Shear Stress =B5 =C5

Center Pin Shear Area =(PI()/4)*B19^2 in^2

Actual Center Pin Shear Stress =B2/B21/2 psi

Center Pin Span 4.25 inches

Center Pin Moment of Inertia =(PI()*(B19^4))/64 inches

Center Pin Bending Moment =B2*B24/4 =C11

Center Pin Bending Stress =B26*(B24/2)/B25 psi

Center Pin Bearing:

Channel Web Thickness 0.25 Inches

Center Pin Bearing Reinforcement Plate thkness0.25 Inches

Center Pin Bearing Area, each side. =(B30+B31)*B19 square inches

Center Pin Bearing Stress: =(B2/2)/B32 psi

Allowable Center Pin Bearing Stress =B5 =C5

Weld Sizing:

End Plate Attachment Weld Yield Strength 60000 psi

Allowable End Plate Attachment Weld Fillet Stress=B37/3 psi

End Plate Attachment Welds Load per weld =B2/4 pounds

End Plate Attachment Weld Fillet Length 0.25 inch

End Plate Attachment Weld Fillet Size 8 inches

End Plate Attachment Weld Fillet Area =0.707*B40*B41 square inches

End Plate Attachment Weld Fillet Stress =B39/B42 psi

This weld assumes that the full load is taken by shear between the web 

and end plate.  Will likely have weld on the flanges also, but this is not needed.

Center Pin Reinforcement Plate Weld

Reinforcement plate load =B2/2 pounds

Number of welds loaded in shear on the reinforcement plate2

Reinforcement plate load per weld =B49/2 pounds

Reinforcement Plate   Weld Fillet Length 0.25 inch

Reinforcement Plate   Weld Fillet Size 6 inches

Reinforcement Plate   Weld Fillet Area =0.707*B52*B53 square inches

Reinforcement Plate   Weld Fillet Stress =B51/B54 psi


[image: image3.png]Lifting Fixture 167

All welds are 1/4 inch fillets. Fillets are shown in yellow.

{~Three tapped holes located at each end receive lifting
Y\shackles which connect to slings. Either center hole or
lhe two outboard holes are used.

Crane hook engages center pin here




Load Test Photographs:
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		Calculations for Lifting Fixture with PPD I.D. # 167

		Load		8000		pounds

		Span		32		inches

		Material		A36

		Allowable Bending Stress per B30.20		10,000		psi

		Section Properties:		C10 x 15.3

		Section Depth		10		inches

		Section Moment of Inertia (each)		67.4		in^4

		Number of sections in span		2

		Channel Bending Moment		64000		in-pounds

		Allowable Channel Bending Stress per B30.20		10,000		psi

		Actual Channel Bending Stress		2373.9		psi

		Channel Shear Area		4.49		square inches

		Allowable Channel Shear Stress per B30.20		10,000		psi

		Actual Channel Shear Stress		891		psi

		Center Pin Diameter		2.5		inches

		Center Pin Allowable Shear Stress		10,000		psi

		Center Pin Shear Area		4.91		in^2

		Actual Center Pin Shear Stress		814.9		psi

		Center Pin Span		4.25		inches

		Center Pin Moment of Inertia		1.9175		inches

		Center Pin Bending Moment		8500		in-pounds

		Center Pin Bending Stress		9420		psi

		Center Pin Bearing:

		Channel Web Thickness		0.25		Inches

		Center Pin Bearing Reinforcement Plate thkness		0.25		Inches

		Center Pin Bearing Area, each side.		1.25		square inches

		Center Pin Bearing Stress:		3200		psi

		Allowable Center Pin Bearing Stress		10,000		psi

		Weld Sizing:

		End Plate Attachment Weld Yield Strength		60,000		psi

		Allowable End Plate Attachment Weld Fillet Stress		20,000		psi

		End Plate Attachment Welds Load per weld		2000		pounds

		End Plate Attachment Weld Fillet Length		1/4		inch

		End Plate Attachment Weld Fillet Size		8		inches

		End Plate Attachment Weld Fillet Area		1.4140		square inches

		End Plate Attachment Weld Fillet Stress		1,414		psi

		This weld assumes that the full load is taken by shear between the web

		and end plate.  Will likely have weld on the flanges also, but this is not needed.

		Center Pin Reinforcement Plate Weld

		Reinforcement plate load		4000		pounds

		Number of welds loaded in shear on the reinforcement plate		2

		Reinforcement plate load per weld		2000		pounds

		Reinforcement Plate   Weld Fillet Length		1/4		inch

		Reinforcement Plate   Weld Fillet Size		6		inches

		Reinforcement Plate   Weld Fillet Area		1.0605		square inches

		Reinforcement Plate   Weld Fillet Stress		1,886		psi






