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[bookmark: _Toc293146208][bookmark: _Toc498937383]Scope
[bookmark: _Toc498937384]Introduction
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: _Toc498521459]The R6 columns are attached to brackets at the bottom and a circumferential box beam at R6. The column can be considered hinged at both ends. 

[image: D:\CDR December 2017\Presentation pictures\20.png][image: D:\CDR December 2017\Presentation pictures\13. Lower Bracket.png]
[bookmark: _Ref498694403][bookmark: _Ref498694394][bookmark: _Toc498937340][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]Figure 1 – Pillar connections




[bookmark: _Toc498937385]PIN and Lug Plates calculation
[bookmark: _Toc498937386]Calculation
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Pin calculation performed in accordance with Eurocode 3 EN 1993-1-8
	Materials

	Material
	Yield strength [MPa]
	Tensile strength [MPa]

	S355
	355
	470

	St.10.9
	940
	1040

	
	
	

	
	
	

	Structural part
	Thickness (mm)
	

	Bracket Lugs
	25
	

	Brace Lug
	40
	

	Distance Between Lugs
	5
	

	Pin Diameter
	40
	



      Load in pillar

Normal operating load is 10 ton/m2. This results in maximum column load of 190 kN. During maintenance, the load may be increased by 50 % due to stacking of blocks. The load factor on self-weight is .  (ESS-0087554)
 Hence design column load:
Design criteria for pin connections:
Shear resistance of the pin: 	 


[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Bearing resistance of the plate and the pin:


Bending resistance of the pin:	 




Combined shear and bending resistance of the pin










	
[bookmark: _Toc498937387]Conclusions
Calculations show, that pin and lug plates meet requirements stated in 
[bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38]Eurocode 3 EN 1993-1-8


[bookmark: _Toc498937391][bookmark: OLE_LINK39][bookmark: OLE_LINK40]Numerical analysis of the Pillar and brackets
In order to check hand calculations, and perform additional one, brace connection has been analyzed, with help of SOLIDWORKS software. 
Load and fixtures
Loads have been applied on the top bracket and fixture on the lower bracket.
	Fixture name
	Fixture Image
	Fixture Details

	Fixed-1
	[image: ]
		Entities:
	2 edge(s)

	Type:
	Fixed Geometry




	Resultant Forces
	Components
	X
	Y
	Z
	Resultant

	Reaction force(N)
	-0.01684
	384981
	-88.7026
	384981

	Reaction Moment(N-m)
	423.152
	0.883331
	-2.65464
	423.161




	Reference Geometry-1
	[image: ]
		Entities:
	1 face(s)

	Type:
	Use reference geometry

	Translation:
	0, 0, ---

	Rotation:
	---, ---, ---

	Units:
	mm, rad




	Resultant Forces
	Components
	X
	Y
	Z
	Resultant

	Reaction force(N)
	0.0212143
	0.00384619
	88.6945
	88.6945

	Reaction Moment(N-m)
	0
	0
	0
	1e-033






	Load name
	Load Image
	Load Details

	Force-1
	[image: ]
		Entities:
	1 face(s)

	Type:
	Apply normal force

	Value:
	-385000 N






Results
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Performed calculation shown acceptable stresses and deformation in brackets and pillar. For more detail analysis report with more results, please refer to ESS-0191785 document. [2]
[image: ]
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Figure 2 – Stresses in bracket and pillar
[bookmark: _Toc293146214][bookmark: _Toc498937393]Final CONCLUSIONS
Bracket lugs, pins and pillar itself are designed in accordance with Eurocode 3 EN 1993-1-8 and can withstand design loads.
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