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	[bookmark: _Toc498601359]Description

Two pillars at D01/D03 are in collision with the dilatation gap.

As shown on the picture above, solution is to weld additional bracket to one of the pillars and connect that pillar to the next one with pins and angle brace.

Purpose of this calculation is to show that welded bracket, pins and brace itself can withstand designed loads.
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		[image: ]


Model name: Small Brace
Current Configuration: Default

	Solid Bodies

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

	Brace
[image: ]
	Solid Body
	Mass:38.497 kg
Volume:0.00487304 m^3
Density:7900 kg/m^3
Weight:377.27 N

	D:\ess\Special Column\Brace.SLDPRT
Nov 16 09:37:45 2017

	Side Rib Reinforcement
[image: ]
	Solid Body
	Mass:47.7689 kg
Volume:0.0060467 m^3
Density:7900 kg/m^3
Weight:468.136 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Foot Plate
[image: ]
	Solid Body
	Mass:60.8985 kg
Volume:0.00770867 m^3
Density:7900 kg/m^3
Weight:596.805 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Brace Lug Plate1
[image: ]
	Solid Body
	Mass:5.33767 kg
Volume:0.000675654 m^3
Density:7900 kg/m^3
Weight:52.3091 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Lower Rib2
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Lower Rib1
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Lower Rib4
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Top Plate2
[image: ]
	Solid Body
	Mass:104.178 kg
Volume:0.0131871 m^3
Density:7900 kg/m^3
Weight:1020.95 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Lower Rib3
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Top Plate1
[image: ]
	Solid Body
	Mass:57.2523 kg
Volume:0.00724712 m^3
Density:7900 kg/m^3
Weight:561.072 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Brace Lug Plate2
[image: ]
	Solid Body
	Mass:5.33767 kg
Volume:0.000675654 m^3
Density:7900 kg/m^3
Weight:52.3091 N

	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Foot Plate
[image: ]
	Solid Body
	Mass:60.8985 kg
Volume:0.00770867 m^3
Density:7900 kg/m^3
Weight:596.805 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Lower Rib2
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Inside Rib
[image: ]
	Solid Body
	Mass:3.82923 kg
Volume:0.000484712 m^3
Density:7900 kg/m^3
Weight:37.5264 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Lower Rib3
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Brace-Lug1
[image: ]
	Solid Body
	Mass:4.19139 kg
Volume:0.000530556 m^3
Density:7900 kg/m^3
Weight:41.0756 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Lower Rib4
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Top Plate
[image: ]
	Solid Body
	Mass:99.54 kg
Volume:0.0126 m^3
Density:7900 kg/m^3
Weight:975.492 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Lower Rib
[image: ]
	Solid Body
	Mass:1.00231 kg
Volume:0.000126875 m^3
Density:7900 kg/m^3
Weight:9.82266 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Brace-Lug2
[image: ]
	Solid Body
	Mass:4.19139 kg
Volume:0.000530556 m^3
Density:7900 kg/m^3
Weight:41.0756 N

	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 2017

	Shell Bodies

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

	Split Line1[1]
[image: ]
	Thick
	Thickness:100 mm
Weight:1422.21 N
Volume:0.01837 m^3
Mass:145.123 kg
Density:7900kg/m^3
	D:\Braces\SW Model\Part10.sldprt
Sep 10 10:43:07 2017

	Split Line1[2]
[image: ]
	Thick
	Thickness:100 mm
Weight:1677.69 N
Volume:0.02167 m^3
Mass:171.193 kg
Density:7900kg/m^3
	D:\Braces\SW Model\Part10.sldprt
Sep 10 10:43:07 2017

	Surface-Trim5
[image: ]
	Thin
	Thickness:10 mm
Weight:440.08 N
Volume:0.00568431 m^3
Mass:44.9061 kg
Density:7900kg/m^3
	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Pillar Tube 200x200x10 (3)
[image: ]
	Thin
	Thickness:10 mm
Weight:170.536 N
Volume:0.00220274 m^3
Mass:17.4016 kg
Density:7900kg/m^3
	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Pillar 200x200x10
[image: ]
	Thin
	Thickness:10 mm
Weight:1705.36 N
Volume:0.0220274 m^3
Mass:174.017 kg
Density:7900kg/m^3
	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Surface-Trim6
[image: ]
	Thin
	Thickness:10 mm
Weight:759.473 N
Volume:0.00980977 m^3
Mass:77.4972 kg
Density:7900kg/m^3
	D:\ess\Special Column\Pillar R21.5.SLDPRT
Nov 16 09:27:57 2017

	Pillar 200x200x10
[image: ]
	Thin
	Thickness:10 mm
Weight:1705.36 N
Volume:0.0220274 m^3
Mass:174.017 kg
Density:7900kg/m^3
	D:\ess\Special Column\Pillar R22.5.SLDPRT
Nov 16 09:47:54 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
	Static Study

	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: _Toc498601364][bookmark: _Toc243733144][bookmark: _Toc245020112][bookmark: _Toc245020144]Material Properties
	Model Reference
	Properties
	Components

	[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



	

	Curve Data:N/A






		[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]Fixture name
	Fixture Image
	Fixture Details

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

	Type:
	Fixed Geometry




	Resultant Forces
	Components
	X
	Y
	Z
	Resultant

	Reaction force(N)
	0.000518799
	957195
	0.00132132
	957195

	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:
	300000 N




	Force-2
	[image: ]
		Entities:
	1 face(s)

	Type:
	Apply normal force

	Value:
	264870 N




	Force-3
	[image: ]
		Entities:
	1 face(s)

	Type:
	Apply normal force

	Value:
	392400 N









	[bookmark: _Toc498601366]
Connector Definitions
Pin/Bolt/Bearing Connector
	Model Reference
	Connector Details
	Strength Details

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

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	5.08157

	Desired FOS:
	1.25



[image: ]

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

	Axial Force (N)
	-0
	-0
	19411
	-19411

	Shear Force (N)
	-77041
	1.4446e+005
	0
	1.6372e+005

	Torque (N-m)
	0
	0
	-5.8725e-012
	5.8725e-012

	Bending moment (N-m)
	-736.84
	-481.47
	0
	880.2




	[image: ]
Pin Connector-4
		Entities:
	2 face(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	5.11577

	Desired FOS:
	1.25



[image: ]

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

	Axial Force (N)
	-0
	-0
	-19421
	-19421

	Shear Force (N)
	-77459
	1.4523e+005
	0
	1.646e+005

	Torque (N-m)
	-0
	-0
	-5.9253e-012
	-5.9253e-012

	Bending moment (N-m)
	655.66
	436.97
	0
	787.93




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

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	5.38385

	Desired FOS:
	1.25



[image: ]

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

	Axial Force (N)
	-0
	-0
	-619.43
	-619.43

	Shear Force (N)
	77311
	-1.4466e+005
	0
	1.6403e+005

	Torque (N-m)
	-0
	-0
	-3.4753e-012
	-3.4753e-012

	Bending moment (N-m)
	-11.381
	-19.34
	0
	22.44




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

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	5.37529

	Desired FOS:
	1.25



[image: ]

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

	Axial Force (N)
	-0
	-0
	629.62
	-629.62

	Shear Force (N)
	77188
	-1.4502e+005
	0
	1.6429e+005

	Torque (N-m)
	0
	0
	-3.4895e-012
	3.4895e-012

	Bending moment (N-m)
	18.623
	12.783
	0
	22.588
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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
	50 mm

	Minimum element size
	10 mm

	Mesh Quality
	High

	Remesh failed parts with incompatible mesh
	Off



[bookmark: _Toc498601368]Mesh Information - Details
	Total Nodes
	71221

	Total Elements
	36645

	Time to complete mesh(hh;mm;ss): 
	00:00:13

	Computer name: 
	SENAD-PC

	[image: ]
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No Data
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[bookmark: _Toc498601371]Reaction Forces
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N
	0.000518799
	957195
	0.00132132
	957195


[bookmark: _Toc498601372]Reaction Moments
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N-m
	0
	0
	0
	1e-033
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	Name
	Type
	Min
	Max

	Stress1
	VON: von Mises Stress
	0.00950144 N/mm^2 (MPa)
Node: 23632
	462.623 N/mm^2 (MPa)
Node: 10568

	[image: ]
Small Brace-Static Study-Stress-Stress1















	Name
	Type
	Min
	Max

	Displacement1
	URES: Resultant Displacement
	0 mm
Node: 12717
	4.66516 mm
Node: 17016

	[image: ]
Small Brace-Static Study-Displacement-Displacement1




















	Name
	Type
	Min
	Max

	Strain1
	ESTRN: Equivalent Strain
	4.34854e-008 
Element: 13097
	0.000939701 
Element: 20311

	[image: ]
Small Brace-Static Study-Strain-Strain1
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	Analyzed with SolidWorks Simulation	
	<Label_Simulationof/><Model_Name/>
	1
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