midas FEA Training Series FA-1. Fatigue Analysis of a Box Girder

FA-1. Fatigue Analysis of a Box Girder Overview
=  3-D Fatigue Analysis
=  Model

- Y5 Symmetric Model
-Unit: N, m

- Isotropic Elastic Material
- Plate Element
- Rigid Link
= |Load & Boundary Conditions
- Body Force
- Pressure
- Constraint

=  Result Evaluation
- Life cycle
- Damage
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1. File > Open > “Fatigue Analysis.feb”
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Save As... Ctr+Shift+5

Close Project

Impart 4
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(& Print Preview
= Print... Ctrl+P
Screen Shot 2

L3 Preference...
Lt System, ..
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File narme: IFatigue Analysiz feb Open I
Filez of type: Imidas FEA Filez(" feb) ;I Cancel |

[ Open as read-only
¥ Read midas FEA Result Files with Model File
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FA-1. Fatigue Analysis of a Box Girder

Step 2.

Add/Modify Analysis Case

Mame | Lirear

Description |

j Oukput Control

Analysis Type |Linear Skakic

Analysis Model

Analysis Control

x]

Initial Element & Al " Mone  From Other Case | J | J
Initial B.C. & al O Mome © From Other Case | J | J
Add ko or Modify Initial Model
Set Tree Used Unused
—-fg Elernent fg) Elernent fg Elernent
gl Default Mesh Set # BC # BC
gl Box Girder -4 Load
g Cross Beam d_ Self Weight
~ Rigid Link t Beam Dead Load
Iy BC 4 Beam Live Load
A Support 4 Dead Displ.
A Sym, $_ Live Displ,
- Load
- Self Weight
+ Beam Dead Load
+_ Beam Live Load
4 Dead Displ,
4 Live Displ,
(1]
Iv Solve Each Load Set as Independent Load CaseQ oK | Cancel | Apply

1. Analysis > Solve ...
2. Click [OK] Button

x]

Solver Manager

Mame Type Description

¥ Linear Linear Static

=

|

¥

Cancel

checked for Fatigue Analysis.

& “Solve Each Load Set as Independent Load Case” must be
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Step 3-1.

Fatigue Analysis [z|
Analysis Data | ( ) 1. Post > Fatigue Analysis ...
Analysis Set Linear 2 . ]
Stress Oton 2. Analysis Set : Linear
Stress Type |Ven Mises = 3. Stress Option : Von Misses , Average
o= oo 4. Young’s Modulus : JIS-Civil(S)_SM490 ¢
Property
. ) .
yongsmoddss _ [scvite) s =] 5. Tensile Strength : 3.6e9 N/m
rensie stength | <2000 me1<;:3> 6. Off-Limit Strength of S-N Curve: 3.24e9 N/m?
Offmit Strength | 5.29e4008 N2 [N 7. Cycles at Off-Limit Strength : 1000
= 1000 8. Endurance Limit : 1000 N/m?
Endurance Limit 1000 Njm3 9. Cycles at Endurance : 1e6
Domsiias 1000008 10. Check on “None”, “Goodman” & “Gerber”
Mean Stress Correction Pe3 ”» “ . ) ”»
= = . Gerber 11. Check on “Damage” & “Fatigue Life Cycle
— @ 12. Target Nodes : All
W Damage v 13. Click [Table] Button

Target Modes
" Boundary " Selected

Fatigue Load
Define Load/Stress History

¢ You can use only “Isotropic - Elastic” material in Fatigue Analysis.

Number of load cydes ¢ Tensile Strength must be greater than “2D Element Stresses”.

g Run | Save | Cancel |
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FA-1. Fatigue Analysis of a Box Girder

1. Click [Define Curve] Button
Step 3-2. 2. Name : Constant
Define Load/Stress History X] 3. Input data as per dialog box
No‘ Marme ‘ Concentration Factnr‘ Curve - 4. Click [Apply] Button
1 SelfWweight 1.000000 Constant .
2 Beam DeadL 1.000000 Constant 5. Name : Vibration
3 Beam Live Lo ,~—\1.000000 Yibiration .
@ 6. Input data as per dialog box
7. Click [OK] Button
8. Input data as per dialog box
B 9. Click [OK] Button
W
Define Curve Resel | [0]'4 Cancel |
N —
Define Curve ['5__(| Define Curve fg|
= Equation = Equation
A Yalue Fr0m| 1 Tao 10 Inc, 1 [Sec] A Yalue Fr0m| 1 Ta 10 Inc. [Sec]
I 00,0000 1.0000 1 00,0000 0,0000
3 4.0000 1 0000 ‘alue | Calculate 3 1. 0000 1. 0000 ‘alue | Calculate
] 3 2. 0000 0.0000
Q) 11 4 30000 ~1,0000 L1 x
1 & 24,0000 00,0000 L]
L] A 0.7 / \
0.3 @) [
0.7 [
/s AN
20 R4 AN p
Z o G N
o s N
1] -1.1 Y
E ) - Time iSe-c] ) - E - - Time iSe-c] - -
1 Scale Yalue Extrapolation |Closest Yalue ﬂ | 1 Scale Yalue Extrapolation  |Closesk Value A
—
Reset [o]4 | Cancel Apply 4 Reset | 7 o4 Cancel | Apply |
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Step 3-3.

Fatigue Analysis

— Analysis Data

R [linear | 1. Number of load cycles : 1

—Stress Option 2. Click [Run] Button
Stress Type I'l.-'nn Mises ;I

¥ Average i~ Max = Min

—Property
Young's modulus IJIS'CW“'[SLSM‘PELI

Tensie Strength | 3.6e+009 Njm2
OffLimit Strength

of 5N Curve I 3.24e+009 ' N/m2
Cydes at

Off-Limit Strength I 1000
Endurance Limit | 1000 jm2
Cydles at Endurance | 1000000

—Mean Stress Correction

¥ Mone v Goodman ¥ Gerber
—Dutput
¥ Damage V¥ Fatigue Life Cyde
—Target Modes
" Boundary o Al " Selected |

—Fatigue Load
Define Load/Stress History

Mumber of load cydes

él Run
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Step 4.

Post-Works x

Linear{Structural Linear Static ) -
[ Linear_Self Weight(1)
[ Linear_Beam Dead Load(Z)
[ Linear_Beamn Live Load(3)
[ Linear_Dead Displ,(4)
[ Linear_Live Displ.(%
Linear{Fatigue)
[ Mone
--m Modal Misc,
m | ife Cycle
m  [Damage
--[@ Goodman
—..M

e Il .
m |ife Cycle Q
M “~Trarrrame
—-[& Gerber
=-m Modal Misc,

R,
Propeinics

1
|g+++++g

ormaar 1ype Fill

Element Edge Il 1oaoon
Elernent Edge Th, 1

Contour Line On/0ff False

Contour Line Il 000000
Cootour Line Thi- 1

Pre-works

FA-1. Fatigue Analysis of a Box Girder

1. Post-Works Tree : Linear(Fatigue) > Goodman > Nodal Misc. ...

2. Double Click “Life Cycle”

3. Property Window > Contour ...
4. Max/Min Value On/Off : True
5. Max Value : 100000

6. Min Value : 1000

7. Out Of Range Part : Fill

8. Click [Apply] Button

MaxMin Value On/Off True a-7
Maw Walue 100000, 000000
Min Yalue 1000, 000000
Out Of Range Part Fill

Calor Type e
Contour Colar 1 [ 0000
Contour Calor 2 [] ffffit
Reverse Color Falze

Band Mumber 16

Mo Result Entity Feature Edge

Coarse Contour True

N\
(_ #eoly (8)

[UNIT] M, m

[DATA] Linear{Fatiguey , Goodman , Life Cycle |, [Output CSys ] Mon applicable(Scalar results)

+1.00000e+00:5
12.53%

+9.38125e+004
6.4%

+3.76230e+004
G.4%

+3.14375e+004
6.4
1]

+7.52500e+004
+6.90625e+004
+5.26730e+004

74
an

+5.66575e+004
10.5%

+5.05000e+004
10.6%

+4 431 25e+004
5.9%

+3.81230e+004
48
22

+3.19375e+004

+2.57300e+004

23

+1.95625e+004
3.B%

+1.33700e+004
21%

+7.16730e+003
01%

+1.00000e+003
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Step 5.

1. Click “Initial Post Style” at “Post Style” Toolbar
Post-Works x

Linear(Structural Linear Static ) 4/ 2. Post-Works Tree : Linear(Fatigue) > Goodman > Nodal Misc. ...
[ Linear_Self Weight(1)

Linear_Bearn Dead Load(? . “ ”

% Linear_Beamn Live Lcuad'iél':I St ipmitte (hat e
[@ Linear_Dead Displ.(4)
[ Linear_Live Displ.(5)
LineariFatigue)
[# Mone
---m - Modal Misc,

m | ife Cycle

m  Darnage
-I-[@ Goodman
---m - Modal Misc,

o

|g+++++g

+1.95248e-002
. +1.55555e-002
- +1.73467e-002
+1.61077e-002
+1 .48686e-002
+1 .36296e-002
+1.23905e-002

1.3%

7 41 11515e-002

- Gerbe 20%
o Nodal M o 19912408003
=1y m'i'? ISE, 4.3 +8.67335e-003
1, Life Cycle 5.5 +7 434308-003
m  Damage - +6.195252-003

+4.85620e-003
: +3.717152e-003

17.5%
+2.47510e-003

35.9%
+1.23902e-003

14.5%
+0.00000e+000

Pre-Wwiorks | Post-waorks | Report Works

[UMIT] M, m
[DATA] Linear(Fatigue) , Goodman , Damage , [Output CSys] Mon applicable(Scalar rasults)
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