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	[bookmark: _Toc499473237]Description
[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. 

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)
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		[image: ]


Model name: r6 assembly
Current Configuration: Default

	Solid Bodies

	<L_MdInf_SldBd_Nm/>
	Treated As
	Volumetric Properties
	Document Path/Date Modified

	Fillet2
[image: ]
	Solid Body
	Mass:4.58079 kg
Volume:0.00058354 m^3
Density:7850 kg/m^3
Weight:44.8917 N

	D:\ess\r6 column.SLDPRT
Nov 26 14:42:17 2017

	Fillet1
[image: ]
	Solid Body
	Mass:4.58081 kg
Volume:0.000583542 m^3
Density:7850 kg/m^3
Weight:44.8919 N

	D:\ess\r6 column.SLDPRT
Nov 26 14:42:17 2017

	Shell Bodies

	<L_MdInf_ShlBd_Nm/>
	Formulation
	Volumetric Properties
	Document Path/Date Modified

	Surface-Extend2
[image: ]
	Thin
	Thickness:25 mm
Weight:40.9652 N
Volume:0.0005325 m^3
Mass:4.18013 kg
Density:7850kg/m^3
	D:\ess\bottom bracket.SLDPRT
Nov 26 14:31:10 2017

	Surface-Extend4
[image: ]
	Thin
	Thickness:25 mm
Weight:22.721 N
Volume:0.000295346 m^3
Mass:2.31847 kg
Density:7850kg/m^3
	D:\ess\bottom bracket.SLDPRT
Nov 26 14:31:10 2017

	Surface-MidSurface3
[image: ]
	Thin
	Thickness:25 mm
Weight:34.6185 N
Volume:0.00045 m^3
Mass:3.5325 kg
Density:7850kg/m^3
	D:\ess\bottom bracket.SLDPRT
Nov 26 14:31:10 2017

	Surface-Extend5
[image: ]
	Thin
	Thickness:25 mm
Weight:22.721 N
Volume:0.000295346 m^3
Mass:2.31847 kg
Density:7850kg/m^3
	D:\ess\bottom bracket.SLDPRT
Nov 26 14:31:10 2017

	Mirror3
[image: ]
	Thin
	Thickness:25 mm
Weight:41.2261 N
Volume:0.0005325 m^3
Mass:4.20675 kg
Density:7900kg/m^3
	D:\ess\bottom bracket.SLDPRT
Nov 26 14:31:10 2017

	Surface-Offset1
[image: ]
	Thin
	Thickness:8 mm
Weight:698.293 N
Volume:0.00907699 m^3
Mass:71.2544 kg
Density:7850kg/m^3
	D:\ess\r6 column.SLDPRT
Nov 26 14:42:17 2017

	Surface-Extend1
[image: ]
	Thin
	Thickness:25 mm
Weight:28.313 N
Volume:0.000368036 m^3
Mass:2.88909 kg
Density:7850kg/m^3
	D:\ess\top bracket.SLDPRT
Mar 23 21:33:46 2017

	Surface-MidSurface3
[image: ]
	Thin
	Thickness:25 mm
Weight:115.23 N
Volume:0.00149785 m^3
Mass:11.7582 kg
Density:7850kg/m^3
	D:\ess\top bracket.SLDPRT
Mar 23 21:33:46 2017

	Surface-Extend2
[image: ]
	Thin
	Thickness:25 mm
Weight:28.313 N
Volume:0.000368036 m^3
Mass:2.88909 kg
Density:7850kg/m^3
	D:\ess\top bracket.SLDPRT
Mar 23 21:33:46 2017

	<L_MdInf_CpBd_Nm/>
	<L_MdInf_CompBd_Props/>

	<L_MdInf_BmBd_Nm/>
	<L_MdIn_BmBd_Fr/>
	<L_MdInf_BmBd_VolProp/>
	<L_MdIn_BmBd_DtMd/>
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	Study name
	Study 1

	Analysis type
	Static

	Mesh type
	Mixed Mesh

	Thermal Effect: 
	On

	Thermal option
	Include temperature loads

	Zero strain temperature
	298 Kelvin

	Include fluid pressure effects from SolidWorks Flow Simulation
	Off

	Solver type
	Direct sparse solver

	Inplane Effect: 
	Off

	Soft Spring: 
	Off

	Inertial Relief: 
	Off

	Incompatible bonding options
	Automatic

	Large displacement
	Off

	Compute free body forces
	On

	Friction
	Off

	Use Adaptive Method: 
	Off

	Result folder
	SolidWorks document (C:\swbackup)
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	Unit system:
	SI (MKS)

	Length/Displacement
	mm

	Temperature
	Kelvin

	Angular velocity
	Rad/sec

	Pressure/Stress
	N/m^2






	[bookmark: _Toc499473242][bookmark: _Toc243733144][bookmark: _Toc245020112][bookmark: _Toc245020144]Material Properties
	Model Reference
	Properties
	Components

	[image: ]
		Name:
	ASTM A36 Steel

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Unknown

	Yield strength:
	2.5e+008 N/m^2

	Tensile strength:
	4e+008 N/m^2

	Elastic modulus:
	2e+011 N/m^2

	Poisson's ratio:
	0.26  

	Mass density:
	7850 kg/m^3

	Shear modulus:
	7.93e+010 N/m^2



	SolidBody 11(Fillet2)(r6 column-1),
SolidBody 12(Fillet1)(r6 column-1),
SurfaceBody 6(Surface-Offset1)(r6 column-1),
SurfaceBody 4(Surface-Extend1)(top bracket-1),
SurfaceBody 5(Surface-MidSurface3)(top bracket-1),
SurfaceBody 6(Surface-Extend2)(top bracket-1),
SurfaceBody 2(Surface-Extend2)(bottom bracket-1),
SurfaceBody 3(Surface-Extend4)(bottom bracket-1),
SurfaceBody 4(Surface-MidSurface3)(bottom bracket-1),
SurfaceBody 6(Surface-Extend5)(bottom bracket-1)

	Curve Data:N/A

	[image: ]
		Name:
	AISI 1020

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	3.51571e+008 N/m^2

	Tensile strength:
	4.20507e+008 N/m^2

	Elastic modulus:
	2e+011 N/m^2

	Poisson's ratio:
	0.29  

	Mass density:
	7900 kg/m^3

	Shear modulus:
	7.7e+010 N/m^2

	Thermal expansion coefficient:
	1.5e-005 /Kelvin



	SurfaceBody 7(Mirror3)(bottom bracket-1)

	Curve Data:N/A
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	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
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Connector Definitions



Pin/Bolt/Bearing Connector
	Model Reference
	Connector Details
	Strength Details

	[image: ]
Pin Connector-1
		Entities:
	2 edge(s), 1 face(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	1.6805e-006

	Desired FOS:
	1



[image: ]

	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-4.8276e-015
	-0
	-88.695
	-88.695

	Shear Force (N)
	-0.023536
	3.8498e+005
	0
	3.8498e+005

	Torque (N-m)
	7.2954e-031
	0
	1.3404e-014
	1.3404e-014

	Bending moment (N-m)
	650.98
	2.24
	-3.5432e-014
	650.98




	[image: ]
Pin Connector-3
		Entities:
	2 edge(s), 1 face(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	1.69649e-006

	Desired FOS:
	1



[image: ]

	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	1.4425e-014
	-0
	88.695
	-88.695

	Shear Force (N)
	0.014029
	-3.8498e+005
	0
	3.8498e+005

	Torque (N-m)
	4.8719e-027
	-0
	2.9956e-011
	-2.9956e-011

	Bending moment (N-m)
	6.2275
	-2.2499
	-1.0128e-015
	6.6215
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	Contact
	Contact Image
	Contact Properties

	Contact Set-101
	[image: ]
		Type:
	Bonded contact pair 

	Entites:
	8 edge(s), 1 face(s)




	Contact Set-102
	[image: ]
		Type:
	Bonded contact pair 

	Entites:
	8 edge(s), 1 face(s)




	Global Contact
	[image: ]
		Type:
	Bonded

	Components:
	1 component(s)

	Options:
	Compatible mesh
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	Mesh type
	Mixed Mesh

	Mesher Used: 
	Curvature based mesh

	Jacobian points
	4 Points

	Jacobian check for shell
	On

	Maximum element size
	20 mm

	Minimum element size
	6.6666 mm

	Mesh Quality
	High

	Remesh failed parts with incompatible mesh
	Off



Mesh Information - Details
	Total Nodes
	58063

	Total Elements
	30057

	Time to complete mesh(hh;mm;ss): 
	00:00:05

	Computer name: 
	SENAD-PC

	[image: ]
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No Data
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Reaction Forces
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N
	0.00558921
	384981
	-0.00867616
	384981


Reaction Moments
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N-m
	423.152
	0.883331
	-2.65464
	423.161
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No Data



	[bookmark: _Toc499473250][bookmark: _Toc243733152][bookmark: _Toc245020120][bookmark: _Toc245020152]Study Results

	Name
	Type
	Min
	Max

	Stress1
	VON: von Mises Stress
	2.28664 N/mm^2 (MPa)
Node: 11163
	501.707 N/mm^2 (MPa)
Node: 6212

	[image: ]
r6 assembly-Study 1-Stress-Stress1



	Name
	Type
	Min
	Max

	Displacement1
	URES: Resultant Displacement
	0 mm
Node: 10105
	3.23067 mm
Node: 57383

	[image: ]
r6 assembly-Study 1-Displacement-Displacement1



	Name
	Type
	Min
	Max

	Strain1
	ESTRN: Equivalent Strain
	1.37384e-005 
Element: 29956
	0.00167878 
Element: 5403

	[image: ]
r6 assembly-Study 1-Strain-Strain1
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Performed calculation shown acceptable stresses and deformation in brackets and pillar.
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