Formatted Spreadsheet Primer
S.F. Stiemer


How to use the Formatted Spreadsheet
1. download empty formatted spreadsheet from http://sigi.civil.ubc.ca/engineering/monograph.html

2. open the file and answer the question

 [image: image1.emf]

 

by clicking on “Enable Macros”

3. save the file under a new name, say welded_connection_1.xls 

4. place a sketch or image describing your problem in the description area

[image: image2.emf]



5. widen the rows vertically to make the input headline visible, add verbal note

6. identify your initial parameters and place the name into column B, the short variable name into column C, and the numerical amount into column G, optional the unit in column H. 


[image: image3.emf]



7. fill in all necessary equations with parameter name in B, variable shortcut in C, and equation as text in D, units in H, and (optional) Code reference in K to do the analysis

[image: image4.emf]



8. NOW: press Alt/F8 simultaneously, to bring up the macro table

[image: image5.emf]



9. FormatSheet is already selected, therefore only the Enter key needs to be pressed.

[image: image6.emf]



Please note, that the macro fills in all equal signs, and then parses the equations from text to working formulae in column G with relative referencing. Neat, eh?

























10. With some beautifications we are done.


	 
	 
	 
	PROJECT
	 
	 
	 
	 
	 
	SECTION
	1

	 
	 
	 
	TITLE
	welded lifting lug
	 
	 
	 
	 
	DATE
	11/15/07

	 
	 
	 
	FILE
	welded_connection_1.xls
	 
	 
	 
	 
	TIME
	8:27 PM

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DESCRIPTION
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	Note: The lifting lug shown above is used in lifting pipes for placement in  the shaft of the water filtration plant.

	Pipe wall thicknesses vary between 32 mm and 12 mm with variation in pipe weights.   For this application it will be assumed that

	the maximum force is as shown above and acts on the maximum pipe wall thickness.
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	INPUT
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	performance factor
	phiw
	=
	
	
	0.67
	
	
	
	 

	 
	load factor
	lf
	=
	
	
	1.4
	
	
	
	 

	 
	weld size ( leg )
	ws
	=
	
	
	10
	mm
	
	
	 

	 
	lug thickness
	tlug
	=
	
	
	25
	mm
	
	
	 

	 
	lug length
	llength
	=
	
	
	300
	mm
	
	
	 

	 
	wall thickness
	twall
	=
	
	
	32
	mm
	
	
	 

	 
	applied force
	Vf
	=
	
	
	212
	kN
	
	
	 

	 
	ultimate plate strength
	Fu
	=
	
	
	0.45
	kN/mm2
	
	
	 

	 
	ultimate electrode strength
	Xu
	=
	
	
	0.48
	kN/mm2
	
	
	 

	 
	angle of axis force/weld line
	theta
	=
	
	
	45
	degree
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	CALCULATIONS
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	min. plate thickness
	t
	=
	MIN(tlug,twall)
	=
	25
	mm
	
	
	 

	 
	cross section plate
	Am
	=
	t*wlength
	=
	15000
	mm2
	
	
	 

	 
	weld length
	wlength
	=
	llength*2
	=
	600
	mm
	
	
	 

	 
	cross section weld
	Aw
	=
	ws*wlength
	=
	6000
	mm2
	
	
	 

	 
	shear resistance base metal
	Vrfb
	=
	0.67*phiw*Am*Fu
	=
	3030.1
	kN
	
	
	$13.13.2.2

	 
	shear resistance weld
	Vrfw
	=
	0.67*phiw*Aw*Xu*(1+.5*SIN(RADIANS(30))^1.5)
	=
	1521.4
	kN
	
	
	$13.13.2.2

	 
	resulting shear resistance
	Vrf
	=
	MIN(Vrfb,Vrfw)
	=
	1521.4
	kN
	
	
	$13.13.2.2

	 
	
	
	
	
	
	
	
	
	
	 

	 
	design efficiency (<1 = o.k.)
	de
	=
	Vrf/(Vf*lf)
	=
	5.1
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	 


More hints: 

1. Now, let’s assume, we want to change something in the input. As long as it is the numerical value in column H, say we increase the weld size to 12 mm, the entire spreadsheet will immediately change the results.
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2. If we change a formula or add another formula, as shown highlighted in blue,
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3. we are back to step 8: : press Alt/F8 simultaneously, and then press the Enter key. The resulting spreadsheet looks like

[image: image9.emf]






4. and so on and on …

5. If an error occurs, say in column H the text ?NAME? shows, just go with the cursor to that cell and investigate, what the content is. In many cases you will find that a parameter name is being used in the equation that was not previously defined. It shows up as text inside the cell in column G. Either you have misspelled something or the parameter is really missing. Fix it, Alt/F8, and you are in business again.

6. If you get an unsolvable error, it is best to start again with a clean sheet (empty_formatted.xls), of course.
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