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Object
Type |Face ~
1= Selected 1 Object{s) |

DOF Symmetric Plane
™ bATy [Tz Xy ¥z

o
Rx BAry IRz
[[] Anti-symmetric
Boundary Set |Boundary Set-1 v| [

= & ok | Concel | [ Apply |
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We?ght BDsp. PBReamiload ML Temperature Gradient T Comb. Set PR =
Static Load
Force x
Force  mMoment o
Fz=-160,000(Nt)

N

Total Force Per Face/Edge

Reference Object

Twe | Coordnate v

Ref.CSys  |GlobalRectangular [+

Componernits

Base Function | None v B2

x | of n

¥ | 0| N

z | -160000 | N

Global FE A6 /5 1]

loadSet |Load Set-1 v | [
(=] | o Cancel | [_Apply |




- Satting —t
\\ ——
Genera Parametric Analysis

--

-q

4

TIMT-1

Analysis Case

Add/Modify Analysis Case
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Analysis Case Setting

Title Frdeedi bty
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| Analysis Control

Solution Type Linear Budding

Analysis Case Mod
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'

Output Control
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All Sets

Default Mesh Set
= &5 Boundary Condition

= @9 Mesh
Auio-Mesh(3D)
Hods A
Rigid Linkl
&5 Bowndary Zet-1
—-&ls Static Load
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= {5 Meh
g Avto-Mesh(ZD)
g Defeult Mesh Set
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Ghp Figid Linkl
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5 &b Static Load
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Analysis Control
General
Initial Temper ature
[Jirtial Temperature By Value ]
Load Set Control
Load Set Factor Load Type
1:Load Set-1 1.0000 Varizble

B LH104H 45

Elgenvectors
EA Mumber of Modes

Freguency Range of Interest
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Unit: [Cyde]f sec

[C)sturm Sequence Check

B L 22 1

| Output Control

Output Type  Output Option

(A wrrite Results of All Active Mesh Sets

MNodal Results Element Results

(A Displacement Mesh Set... [~ Force

[ Applied Load Mesh Set... Stress

EReacnon Force Mesh Set., IZ] Strain

A Grid Paint Force Mesh Set...

[ contact Mesh Set...
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Mesh et
Mash Set,

Mesh Set.
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Item D
"E": CATEMPMidas Solid Simulation_FEAGTSSoi...
- [l Post Style n:l
i Default Style
P Bumany 160(KN) x2.1936=350.976(KN)
& EigenValue Analysis Result Table S ——
g Ln:-ad Set-1

i MODE1 (EIGENVALUE=2.1936e+00)
T WOLD WWVALUE=2 19368+ 00
521 MODE 3 (EIGENVALUE=1.9105e+01) = j(%?;jj. ( )
-] MODE 4 (EIGEMVALUE=1.9105e+01) F‘Hi. 1 .352.86 KN
=@ MODE 5 (EIGENVALUE=4.6039%+01)
5[] MODE 6 (EIGENVALUE =4.6043e+01)

'--E MODE 7 (EIGENVALUE=4 6321e+01) 2 E:7O(GPa)
5[] MODE 8 (EIGENVALUE=4.6342e+01) -

5 [Bf MODE 9 (EIGENVALUE =4.6792¢ +01) _ 7 El L:3(m)
&2 MODE 10 (EIGENVALUE =4 6831 +01.. _ (I{L)z K=2

£ ¥
Model Analysis | Results

I é((0.]5)(0.153)—(0.13x0.l33))

_ Reference
MiDE NFX Analysis Reference




LeL Combination

Calculation

¢ Buckling

Update Model with Imperfections

Analysis Case

Buckling Model

Scaling
(®) Scale Factor

() Masamum Value

SRR R

Eigervalue (Required):

ERE-Jizw]

envalue(Required):MODE 2 (EIGENVALUE=2. 1936e+00)
ervalue(Required):MODE 3 (EIGENVALUE=1.9105&+01)
genvalue{Required):MODE 4 (EIGENVALUE=1.9105e+01)
Eigervalue(Reguired):MODE 5 (EIGEMVALUE =4.603% +01)
Eigenvalue(Required):MODE & (EIGENVALUE=4.5043e+01)
Eigervalue(Required):MODE 7 (EIGENVALUE=4.6321e+01)
Eigenvalue(Reguired):MODE & (EIGENVALUE=4.6342e+01)
Eigenvalue(Reguired):MODE 2 (EIGENVALUE=4.5722=+01)
Eigenvalue(Required):MODE 10 (EIGENVALUE=4.6831=+01)
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AREE o
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P 2 BT
(KL)>
Fig KEESE T KRR - WA (R SR T
E: o5 MR8 K=1, Ul P dE 2= B2 (1] DAJjEsE) :
EREMAE K05 Bl EE G o]

LAY ARSZIERAE K= 0.699, — Vil 8 — 1o FH T $71 12 132
K=2,—Iml&El € > 55—V o] LLE B E)

| Reference f
nmnﬁs https://zh.wikipedia.org/zh-tw/f I\')(




&@ ﬂzI HPIFRET A

R i (FELR MR ) AT

BT/ NI TS SRR MGG R — B BEITIZ AR > S

SR E I HIRARM: > TS AR B A (R EEAR 45 SR > fEPoint 1BEK 7
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ZEZ}S”‘*#( {H 4G R I E T 8 28/ )N o 25 Point 272381 Zﬂ%ﬁ(

xéﬁﬁﬁﬁ:ﬂﬁ‘*i'm Point 372 £I| 7 Fijgk {af HYAR[RES o fEPoint 1EPoint 3y
HEFERE Ry i Bk (snap through) ©

/ [
L1 (Buckling) % _BIFURCATION (P critical) & i (Post Buckling)
\ _../
A /
CRITICAL
/I " LIMIT POINT 3
1
y
NONLINEAR
BUCKLING

5
h
e

LOAD

UNSTABLE ———>
—=> POST BUCKLING

~__ Reference DISPLACEMENT / ’
ITﬂiDA& https://www.linkedin.com/pulse/buckling-post-buckling-abraham-imam-muttagin I\')\
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E21(m)

1A E SRR
Tx/Ty/Tz/Rx/Ry/Rz

MibAS

AR 22 www.matweb.com

ASTM A36 Steel, plats

Catngarins:

Material Notes:

Kay Words:
Vendors:

| -
Stress Strain Curve

Name |Stress Strain Curve A3S

a .
\ Strai Stress 2=
raimn (M/m3)
3.5e8
0 0

| 0.01 2.5e+008 du2
| 0.2 4e+008
| L 2.8%e2
| i 2et

H

]

b
| 1.5e8
|
| lef
]
| 0

[ ] 0.02 0.04 0.12 0.1 0.18 0.2
v
L Scale Value
2 =

Metal: Eerrous Metak ASTM Stesd: Carbon Seeel: Low Caskon. 5

Stenl for ganaral structural purpas

nchiding bridgos and buildings
Miniissurt Cu content when copper toel s specified
Tasts perfarmed In fransvarsa diraction for plates wider than 530 mm

UNS K02600

Na vandors are listed for this material Please click hars # you am a supplier and would lke informasion on how ta add your isting to this material

B Prictar swancy varsion 7o Dovmioad as POF B8 Doweioad to Excal itmmuires Excel and Windous
- Exnort dita to yous CADFEA crngram

Mechanical Properties
wnsie Strengih. Uitimate
ansile Strangth. Yiskd

JEtongation a Break

Modulus of Elasberty
Bulk Modulus.
Puoissons Ratie
Shear Modulus.

onent Elements Prog

Carbon, C
Copper, Cu
iran,_Fa
Manganese. Mn
Phasghorus P
Siicon, i
Sulfur, 5

0.2%
793GPa

25000 ksi
23200 ksl

0.2
11500 ksi

025-039%
0.20% 020 %
8% S8%
103% 1.03%
<= 0040 % <= 0,040 %
028% 028 %
<= 0050 % == 0050 %
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Application User Name L
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? Work View 4 Window
Selection | ShowHide Start Page  True Cl.ﬁ.xis',mmetric
55 Snap
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] Element
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Export
Export the active documentt

Import the geometries or FE model in the selected file

+ Import CAD File...
LAD
& Import the CAD file into a current proje

» DXF 2D (Wireframe)...

DisF

'ﬁ Import the DXF 2D file into a current project
. DXF 3D (Wireframe)...

Disr .

‘ﬂg Import the DXF 3D file into a current project

Y DWG (Wireframe)...
|ﬁ Import the DWG file into a current project

—n Midas Mxt...
Import the midas MXT fie.

GeoXD Neutral Format File FPl
(0 '

GTS NX Neutral Format...
Open Neutral File

& Import Nodal Results{* txt)
Import nodal results File

#

YN

#Z Open CADFile.. X
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*
BEER
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-
o
D
P A sl = &5i8201_JER M2 TR X T
=&
&
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roperty

[ comp. Prop. +£ CSys

[ creep/Shrinkage # Hinge ~
Elastic Modulus |‘-:-5 Function -
Prop./CSys./Func.

UL

BEI M4 TEA36 ’<

fMatenal
D 1 | Mame |a3s
Model Type von Mises

General  Nend insar  Thsemal

FEEA:Von Mises

Poisson's Ratio(v)
Linit Weight(y)

Initial Stress Parameters

Mo
ALUtomanc

Manua

Thermal Parameter

Thermal Coeffident

Damping Ratio(For Dynamic)
Damping Ratio

Color e

v [ structurd

Time Nensndent Temnerahins Demnsordsnt

/5] 3EStructure

0.3

[ 77910111 ] pjms

0.05

Steel/ASTM(S)/A36

Apply

X

Material
i3] 1 Mame | A6 Color |: -
Model Type  won Mises v Structure

Genera Thermal Time Dependent Temperature Dependent

(O Perfect Plastic

e FF Stress-Strain Curve

(U nanusrmig v ve Mone

1

(@) Stress Strain Curve Stress Strain Curve | F3

Isotropic

Hardening Rule

Stress Strain Curve

Name |Stress Strain Curve A36

-~

et
Strain 3:}':1515, rj
2._5e T
0 ']
0.01 2.5e+008 o=l
0.2 de+008

Stress Strain Cﬁfve A36 N
(0,0)(0.01,2.5e8) (0.K2,4e8)
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5 Comp. Prop. +£{ [Sys
] Creep/Shrinkage /7 Hinge ~

[l Elastic Modulus B Function
Prop./CSys./Func.

Bt

Add/Maodify Property

Iea Mame Type Sub-Type

Create |-

1D...
2D

Other..

T A36 Property

Create/Modify 30 Property

Solid

D 1 Mame |A3S Codor b
1 I |

Material |1: A36 v &
Material CSys Global Rectangular |
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[:] Creep/Shrinkage /7 Hinge ~ %ﬁ‘igngld Link Property

Propertyl :
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e,

Materiz

Prop./CSys./Func. Create/Modify Other Property X
Point Spring | (2 | Name [Rigdund Color || | ~]
Matrix Spring |
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N B - metric Point Mox  Bor oz Mk HFrry ez
N Mame Type Sub-Type Create (¥ I Embedded Axisymmetric Line
Interface Typical Types
1 U.-. i i i JT ;ate _
Rigid Body Flane X-1
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TTEIEEERRigid Link

Element Create/Delete »

n o 30 Other  Delete
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7= Water Level
HH Constraint Equation ‘B2 Table ~

B8 Define Set

Boundary
<
Constraint i |
Basic Advanced Auto | |

Mame |Constraint-1 | !l | |

- = TR
I= Selected 1 Object(s) ] Tx/Ty/Tz/Rx/Ry/Rz

DOF Symmetric Flane ‘

|
Tt Ty T2 XY YZ |
ZX

Frx Ry Rz

[C] Anti-Symmetric

=) ok || concel | [Homiy |

Boundary Set  |Boundary Set-1 |8 ‘
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Seff :
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anerzl i Parametric Analysis

analysls Case Add/Modify Analysis Case X
Analysis Case Setting N
e LA =L |
Desaipon | | Analyssconwal |8
Solution Type Nonlinear Static = Quitput Control &

Analysis Ca ﬁmﬁﬁ:Non“near StatiC

PR .

= @ Mesh = @ Mesh

Auio-Mesh(3D) i Auto-Mesh(3D)
Default Mech Set 9 Defanlt Mesh Set
Node & i Node &
Rigid Linkl 9 Rigid Linkl
= S5 Boundary Condition | &5 Boundary Candition
&5 Boundary det-1 &5 Boundary Set-1
gl Btatic Load =8l Static Load
&b Displacement-1 £l Displacement-1

BRI A ERE/ B AE/BE

[[]50lve Each Load Set Independently Sorting Mame w oK Cancel Apply
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Analysis Control

B SR, 0 546 0l TS

[Jupdate Pore Pressure with Deformation

Basic Monlinear Parameters
(@)

(®) Mumber of Inoements ' 50
Intermediate Output Request  Every Increment w

() Manual with User-Defined Steps Load Step.

) Time Steps
Time (Duratior

BB ES0F D /AHE TN BER

Last Inorement

[ A

I S —Hg BB T B 1(m)/50=0.02(m)

Convergence Criteria [ Error Tolerance
Displacement(L) 0.001
[tosd) UL @5 H] B £ Displacement/Work
Work(W/) 16-006

[[] Use Iteration Methad

ngth Method Displacement-Control Metho

Advanced Nonlinear Setting. ..

MiDAS = REHE AL -
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| Output Contral b4

OQutput Type  Qutput Option

[ write Results of All Active Mesh Sets

Modal Results Blement Results
| [ Displacement Mesh Set [~ Force Mach Set,
B~ Applied Load Mesh Set, Stress Mesh Set,
E EAReaction Force Mesh set.,, Strain Mash Set,
Mech Sel, Status Mesh Set,
[contact Mech Set (] Ductility Mesh Sat,
[ Multiayered Grid Meash Sat,
qu]/}ijjgg%%tﬂ Blement Output Location
N — - — - Element Comner Results
E [ shetl Mid-Plane Results

Mumber of Beam Output Segments |4

o o]
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5 & Modeling W setting
Perform History Analyss Options ~ Perform
EI Results Output Probes  Option
Analysis Case Analysis History Took Fatigue Analyss Casa
# 56. oo, #HeME Fh . MLk %% REE S QA QA0+ BLL IFOOHH ©-8-YI3H.
Analysis ~ @ x &
B3 L |[NoneE - 2l @® i
Item D Color &
(#) C\TEMP\Midas Solid Simulation_FE ~
+-j8 Function =
i History Output Probe E
L3

v-[7&8 Boundary Condition
5[ €l Static Load

=-[Tf, Displacement-1 1 ‘é.: E — -\=- A} N

=T 4¢ Prescribed Disp n /I \ n JON N ‘E i

i LT 4 Displacement-1
|-[7&8 Dynamic Load
¥ &H Thermal Load
".[O&F Response Spectrum Load ]

|- Stage Set
=@ Analysis Case ~
< Y |

Model | Analysis | Results

Properties v I x

[ IR Le
B startpage. (3 FEANX EREBET @BAE01 FRIESF2 BENE fea

{Normal) -

General

utput
INCREMENT= 17 ( 20.50%), ITERATION= 18, ERROR NORMS: U(
INCREMENT= 18 ( 21.00%), ITERATION= 3, ERROR NORMS: U( \

_ BIFURCATION (P critical)

p INCREMENT= 18 ( 20.75%), ITERATION= 14, ERROR S:u( ‘®
INCREMENT= 18 ( 20.62%), ITERATION= 2, ERR
INCREMENT= 18 ( 20.56%), ITERATION= 28, ERROR, S:u( A !

NORMS: U F / CRITICAL
1

INCREMENT= 19 ( 20.62%), ITERATION= 25, Ei
WARNING [4024] : FAILED TO CONVERGE IN NO
INCREMENT= 20 ( 20.75%), ITERATION= 0,
INCREMENT= 20 ( 20.69%), ITERATION= 1,
p ERROR [2103] : FAILED TO CONVERGE IN N
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BUCKLING

LOAD

2

& UNSTABLE ———>
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AR UATEGER

@ Probe

MibpAS

(% LDF sum
Wy Cutting Dizg. £ Summation OF Reactions
@ Muki Step Iso.

TIATEER-1

B Multi Step Graph
L% Others -

Advanced
Output Data
Analysis Set |\ BREBETE e
Resut Type |Displacements »
Results TOTAL TRANSLATION (V) »
Step: Results

[|Norinear Static:INCR=5 (LOAD=0,020):TC A
Nonlinear Static:INCR=6 (LOAD=0,040):TQ'
Noniinear Static:INCR=7 (LOAD=0,060):TCr
Norlinear Static:INCR=8 (LOAD=0,080):TCf
Norlinear Static:INCR =5 (LOAD =0, 100):TCQf
Noninear Static:INCR=10 (LOAD=0.120):T¢
A Mnrlinear Static: TNCR =11 0l QAN =M. 14077 »

£ >
Select A | Unselect Al
Order
(®)step () Node /Element
Object
(@) Node Blement

Nodal Results Extraction

(®) User Defined
Select Object | 55‘303|
st [ x |[ ¥ z  [ascendng

O Masdmum (O Minimum () Abs, Max
Orly Show Node /Bement
| Extraction Position in Element

:5 Table || Close

RACERE R R RS

Step

1 Monlinear Statc:INCR =5 (LOAD=0.020) |

2 Nonlinear Static:INCR =5 (LOAD=0.040)
3 Nonlinear Static:INCR =7 (LOAD=0.060)
4 Nonlinear Static:INCR =8 (LOAD=0,080)
5 Monlinear Static:INCR =9 (LOAD =0, 100)
& Nonlinear Static:INCR.=10 (LOAD =0, 120)
7 Nonlinear Static:INCR =11 (LOAD=0. 140)
8 Nonlinear Static:INCR =12 (LOAD =0, 160)
9 Nonlinear Static:INCR =13 (LOAD =0, 180)
10 Morlinear Static:INCR =14 (LOAD =0, 200)

wE
L]
o
L]
]
o
]
|
¥
]
13
E
|
|
"i

Step Value

2000000002

4.000000e-002
6.000000e-002
8.000000e-002
1.000000e-001
1. 200000e-001
1.400000e-001
1.600000e-001
1.800000e-001
2.000000e-001

T T e
TH O, e

Node:56903
TOTAL TRANSLATION (V)

(m)

2.000000e-002
4.000000e-002
5. 000000e-002
8.000000e-002
1.000000e-001
L, 200000e-001
1.400000e-001
1.600001e-001
1.800003e-001
2.000009e-001




AR UATEGER

@ pProbe @LDF sum
Wy, Cutting Diag. T Summation Of Reactions

TITEER -2

B Multi Step Graph

M

2

DI Maximum () Minimum () Abs, Max
Only Show Node/Element
Extraction Position in Element

7 Table Close

| |

% Others ~
] B PRABRZ R e rE BT 145
Advanced 4= =
Extract Results *
ST Node:56903
Mo Step Step Value TOTAL REACTION FORCE
Analysis Set | R v ]
Result Type | Reactions w 1 Monlinear Static:INCR =5 (LOAD=0.020) 2.000000e-002 4.844010e+006
Results g P " 2 le.nEH Stall.-c:INCR=E| (LOAD=0.040) = 4.000000e-002 4.92815%+006
3 Monlinear Static;TNCR =7 (LOAD=0.060) | 6.000000e-002 2.012475e+006
4 Monlinear Static;INCR =8 (LOAD=0.080) @ 8.000000e-002 3.097251e+006
}i , l“\n e 5 Monlinear Static;INCR =9 (LOAD=0.100) | 1.000000e-001 5. 1825762 +006
S N L i) H 1 ¢ ) & Monlinear Statc:INCR =10 (LOAD=0,120) 1.200000e-001 5.268476e+006
[|Moniinear Static:INCR =7 (LOAD=0.060):TCr ; . -
{Noninear Static:INCR=8 (LOAD=0.080):TO' 7 Monlinear Statc:INCR =11 (LOAD=0,140) | 1.400000e-001 3. 359895 +005
l|Monlinear Static:INCR.=9 (LOAD=0. 100): T & Monlinear StaticINCR=12 (LOAD=0,150)  1.600000e-001 2.441698e+005
A Nonlinear StaticINCR = 10 (LOAD=0. 120):T¢ . .
[T i A T 9 Nonlinear Static:INCR =13 (LOAD=0,180) | 1.800000e-001 5.528546e 4006
< 3 10 Monlinear Static:INCR =14 (LOAD =0,200)  2.000000e-001 5.614708e+006
Select Al Unselect Al
Order
@) step (O Mode Element
Object
() Node Element
Modal Reesuits Extraction
(®) User Defined
Select Object 56903
Sart X Y 2 | [Jascendng
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Buckling (Displacement-Load Curve)

M

5.70E+06
5.60E+06
5.50E+06
5.40E+06
Z 5.30E+06
®
S 5.20E+06
5.10E+06
5.00E+06
4.90E+06 /
4.80E+06
0.00E+00 5.00E-02 1.00E-01 1.50E-01 2.00E-01 2.50E-01
Displacement(m)
|
Node:56903
Step Step Value TOTAL TII‘.?:‘S}I.M'ION ) o Step Step Value
1 Monlinear Static:INCR =5 (LOAD=0.020) | 2.000000e-002 2.000000=-002 | 1 Nonlinear Static:INCR =5 (LDAD=0.020) | 2.000000e-002)
2 Monlinear Static:INCR=5 (LOAD=0.040) | <.000000e-002f 4.000000e-002 2 Monlinear Statc:INCR =4 (LOAD=0.040) | 4.000000e-002
3 Monlinear Static:INCR =7 {LDAD=D|:|E’:|:| G.000000e-002 6.000000e-002 3 Monlinear StaticINCR =7 ﬂ.mD=DUEﬂ} £.000000e-002
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& probe @ LOF sum

£ EH _1

ﬁ SO "

Py Cutting Diag. £§ Summation OF Reactions E Eh:—i St‘fp i 0w

Brsww 9 BRI o B A

e [
Advanced 3 Nonnear Static:INCR=3 (LOAD=0.060) | 6.0000002-002 1.200000e-002
4 Noninear Static:INCR=4 (LOAD=0,080) | 8.000000e-002 1.600000e-002
o 5 Nonfinear Static:INCR=5 (LOAD =0, 100) 1.000000e-001 2.000000e-002
6 Noninear Static:INCR=6 (LOAD=0.120) | 1.200000e-001 2.400000e-002
7 Nonlnear Static:INCR=7 (LOAD=0.140) | 1.400000e-001 2.800000e-002
8 Nonimear Static:INCR=8 (LOAD=0,150) | 1.500000-001 3,2000002-002
9 Noninear Static:INCR=9 (LOAD=0.180) | 1.800000e-0D1 3.5000002-002
Analysis Set jEMER SR w 10 Norlinear Static:INCR=10 (LOAD=0,200) | 2.000000s-001 4.0000002-002
11 Noninear Static:INCR=16 (LOAD=0.220) 2.200000e-001 4.400000e-002
Result Type  Displacements ~ 12 Noninear Static:INCR=17 (LOAD=0.240)  2.400000e-001 4,800000e-002
13 Noninear Static:INCR=19 (LOAD=0.260)  2.500000e-001 5.2000002-002
Results TOTAL TRANSLATION (V) w 14 Noninear Static:INCR=20 (LOAD=0.230)  2.800000e-001 5.5000002-002
15 Noninear Static:INCR=21 (LOAD=0.300) 3.000000e-001 6.000000e-002
16 Noniinear Static:INCR=22 (LOAD=0.320) 3.200000e-001 6.400000e-002
Step: Results 17 Noniinear Static:INCR=23 (LOAD=0.340)  3.400000e-001 6.800000e-002
- 18 Noninear Static:INCR=24 (LOAD=0.360) 3.500000e-001 7.2000002-002
Monlinea 19 Noiinear Static:INCR=25 (LOAD=0.380) | 3.800000e-001 7.5000002-002
MNonlinea m& 20 Norinear Static:INCR=26 (LOAD=0,400)  4.000000e-001 8.000000e-002
Monlinea = 21 Noninear Static:INCR=27 (LOAD=0.420) | 4.200000e-001 8.400000e-002
Nonlinear STADCIINCH =4 (LUAD =U.USU): 10 22 Noninear Static:INCR.=28 (LOAD=0.440) | 4.400000e-001 8.800000e-002
Nonlinear Static:INCR =5 (LOAD=0. 100):TO" 23 Nonlinear Stafic:INCR=28 (LOAD=0.450)  4.600000e-001 9.200000e-002
Nonlinear Static:INCR =5 (LOAD =0. 120): o, 24 Noninear Static:INCR=30 (LOAD=0.430) | 4.800000e-001 9,500000e-002
Monlinear Static: TNCR =7 il AN =N, 140 'rn' 25 Nonlinear Static:INCR=31 (LOAD=0.500)  5.000000e-001 1.000000e-001
< > 2% Noninear Static:INCR.=32 (LOAD=0.520) | 5.200000e-001 1.040000e-001
27 Noninear Static:INCR=33 (LOAD=0.540) | 5.400000e-001 1.080000e-001
Select Al Unselect All 28 Noninear Static:INCR=34 (LOAD=0,560) | 5.500000e-001 1.120000e-001
29 Norfinear Static:INCR=35 (LOAD=0,580) 5.800000e-001 1.160000e-001
Order ,m;l}?-""’h,-.
T[] o
{®) 5tep (") Node Element
Object
(®) Node Element

Nodal Results Extraction
(®) User Defined

Select Object | 656

Sort X Y Z | [Jascending

() Maximum () Minimum () Abs. Max
Only Show Node [Element
| Extraction Position in Blement
= Tabls Closs

M

#
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TIHTEER-2

. Multi Step Graph
RACERERIE LR TR

& probe @ LOF sum

M, Cutting Dizg. £$ Summation OF Reactions

@ Muki Step 1so.

L% Others =

M

#

Modal Results Extraction

(®) User Defined
Select Object 556
Sort X% ¥ Z | [JAscendng

Oimaximum () Minimum () Abs, Max

Only Show Node /Element

Extraction Position in Element

=7 Table Close

\ 2 Norinear StaUCINGR=2 (LOAD=0.040) | 4.000000e-002 0.0000002+000
Advanced L )
3 Norinear StaficINCR=3 (LOAD=0.050) | 6.000000e-002 0,0000002 +000
1 4 Nonlinear Static:INCR =4 (LOAD=0.080) | 8.000000e-002 0.0000002 +000
Extract Results x 5 Nonlinear Static:INCR =5 (LOAD=0.100) = 1.000000e-001 0.000000e +000
& Nonlinear Static:INCR=6 (LOAD=0.120) | 1.200000e-001 0.000000e +000
7 Norinear StaticINCR=7 (LOAD=0.140) | 1.400000e-001 00000002 +000
8 Nolinear Static:INCR =3 (LOAD=0.150)  1.6000002-001 7.642497 4003
) 9 Norlinear Statc:INCR=9 (LOAD=0.150) | 1.800000e-001 4,989495¢ 4006
Analysis Set T “
vs' &m m 10 Norlinear Static:INCR.= 10 (LOAD=0,200)  2.000000e-001 2.883290e+007
> 11 Nonlnear State:INCR=16 (LOAD=0.220) 2.200000e-001 1.8426222-4007
Result Type  |Reactions pj 12 Norlinear Static:INCR=17 (LOAD=0.240) | 2.4000002-001 1.527795¢+007
ear tic:’ = . A e L L
13 Noninear Static:INCR=18 (LOAD=0,260)  2.500000e-001 35012424007
TOTAL REACTION FORCE bl 14 Norlinear Static:INCR=20 (LOAD=0,280) 2.800000e-001 1.232806e 4007
. 15 Norlinear Static:INCR =21 (LOAD=0,300) | 3.000000=-001 1.148340e +007
}i jj 16 Noninear Statc:INCR=22 (LOAD=0.320) 3.200000e-001 1.0834798+007
w1 17 Norlnear Static:INCR=23 (LOAD=0.340) 3.400000e-001 1.029085¢ +007
Jrormnear Smaco =1 WIAD=0,020)T0 m 18 Norlinear Stabc:INCR=24 (LOAD=0.360)  3.600000e-001 0. 7393262 +006
pjNoriinear SWUCINCR=2 (LOAD=0.040):T0 2 s SaCPWR=25 0020400 |4 000008 03 S
Monbnear Static:INCR=3 (LOAD=0.060):TCr ear StEtE R = o . e -
fncar SEHCINCR —4 &DAD—I} OBU:::'TU 21 Nonlinear Static:INCR =27 (LOAD=0,420) | 4,200000e-001 8.541397e +006
- ! i 22 Nonlinear Static:INCR=28 (LOAD=0,440) 4,4000002-001 8.2515202+006
Z{Moniinear Static:INCR=5 (LOAD=0. 100):TG 4 )
2 Noninear StaticINCR—6 (L0AD=D, 120):TC _ 23 Norlinear Static:INCR =23 (LOAD=0,460)  4,6000002-001 8.0234552 4006
= o L ): 24 Norlinear Static:INCR =30 (LOAD=0,480) 4.800000e-001 7.8240822 4006
| el S INCR =7 0| CIAR=N. 14M:TrT ¥
< FAr SEARC: A 1 > 25 Norlinear Static:INCR =31 (LOAD=0.500) | 5.000000e-001 7.633784e +006
26 Nonlnear Static:INCR =32 (LOAD=0,520) _5.200000e-001 7.4519708 4006
27 Nonlnear Static:INCR=33 (LOAD=0.540) 5.4000002-001 7.2818416 4006
Select Al Unselect Al 28 Nonlinear Static:INCR =34 (LOAD=0,560) 5.600000e-001 7.123520 4006
29 Noriinear Static:TNCR =35 (LOAD=0,580) 5.8000002-001 6.9340352 4006
Crcler ! 30 Noriinear Static:INCR =36 (LOAD=0.,600) | 6.000000e-001 7.00768 1e+006 |
(®) Step () Mode [Element P g,
L ! 4
(®) Mode Element
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S-N Curve for Steel

Endurance Limit

It is defined as maximum value of the completely reversed bending stress which
a polished standard specimen can withstand without failure, for infinite number
of cycles (usually 107 cycles).

(327 MPa/10%)

S-N Curve for steel:

A Low High &
i cycle cycle
e - - d - 45 -
—_I:'I
fg— s - Finite life -— Infinite life = -
:" e - H . "
2 ! Endurance limit
g _ 3}
- o
b =
251
g
- -+ * + &+ + 3 t'ﬁ m_
J 102 o Y
: 15
Endurance 0
limit stress ! 10~
. & i 51
10 10" 10~ 10° 10~ 10 10 10 AR BT TR T S
) 0 R I I A O R
Number of stress Cycles N - 10 10" 10° 1o 107 10" 10°

Mumber of cycles

Reference
] https://en.wikipedia.org/wiki/Fatigue limit
nmm https://mechdiploma.com/define-endurance-limit-and-draw-typical-s-n-curve-steel
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Geometry Mesh Static Analysis

- — B

Analysis Setting b4
General  Geometry/Mesh/Connections  Loads/B.C. Results
D-_:I Crenaral 4 General
Application User Name U=y e [ ‘
Lcens
; Tzer Company MIDASIT
B Umts.ystem Temporsry Folder CATemp! Mndf Type Gravity Direction
L, Moterial 2] Autn Save Fils True (® 30 O
@ Grophics Saving Durstion(Sec) 1800 ij] 75 [A]
? qut' vww F | H- 1 IJI.I ow D m @z
Selection - i
2% Soap ShowiHide Start Page  Tioe ) Axisymmetric
1 Guider
) Geometry Unit System
] Element

o B S W S
(ERTERZE) B = F 0 4= Live

Gravity Acceleranonig) ':uuu-u:rl MM SeC s

Initial Temperature of [Tl
Plane Strain Thickness 1000 | mm

Reset Reset Al Customize Shortaut Key... oK Cancel Apply E Cancel

ERfir SE AN/ mm/J/sec
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Export
Export the active document

Import the geometries or FE model in the selected file

+ Import CAD File...
LAD
& Import the CAD file into a current proje

» DXF 2D (Wireframe)...
Import the DXF 2D file into a current project

. DXF 3D (Wireframe)...
Import the DXF 3D file into a current project

. DWG (Wireframe)...
Import the DWG file into a current project

—n Midas Mxt...
ﬂ Import the midas MXT fie.

:t GeoXD Neutral Format File(™ .FPN)...

GTS NX Neutral Format...
Open Neutral File

% Import Nodal Results(*.txt)
Import nodal results File

Mipas =L BIAHR 2 BE

# Open CADFile... X

WSEED: || FEANE_FESSRI_MBEROE | @ T o @

*

FRiEER

1]

FEAREEI A EARESI S cEESE gX TESERI_EHEEsEmI01_EN
= XT #XT w2 AREER f o1 S
™ HXT

A SIERN0L A SRS AR X T

P

=i
ERaNm): (MBI MEEERE T El
EEWEIT), Parasolid {9 1 34) Files (%.x_t¥omt bet¥_b;*aomt bin) i L
(] bineiEsaaen®)
Length Unit of the Model(s) | m ~| Import Option, . Reset All
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@ [ comp. Prop. «{, CSys NMZS
Creep/Shrinkage 7 Hinge -
Materizl groperty

Elastic Modulus  [&2 Function =

Prop./ C5ys./Func., Mﬂ::' E%:]‘M ﬂel‘;gﬁEA36 :ll:| j(

Model Type |} | Hlastic v~ |  EAstucture

General Thermal Time Dependent Temperature Dependent

PEHERY Elastic = _=eos v JE]38EStructure

Poisson's Ratio(v) 0.3
Unit Weight(y) 7.70910111e-0| Njmm?

Initial Stress Parameters

1
Automabc

Manual Anisotropy

Thermal Parameter

Thermal Coefficent L.17e-005 | 1/[T]

Damping Ratio(For Dynamic)
Damping Ratio 0.05

Safety Result{Mohr-Coulomb)

Tensile Strength 0 M

Steel/ASTM(S)/A36

Cancel Apoly
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B4
Ié :! | Comp. Prop. £ CSys
Materi Propertylom

7] Creep/Shrinkage /' Hinge -
Prop./CSys.fFunc. %tgA36

Create/Modify 3D Property »
Add/Modify Property b4
Solid
Mo Name Type Sub-Type Create |~
1D... _
20... D Neme |4 | coor [ v
3D...
Other_. Material 1: A3S ~| HE

Material CSys Global Rectanguar M}IGI'A.BG

i [oc ]| cancd || apely
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PO A — P/ 48 ]S 50(mm) /B 4:A36 /A SEEfRE/
ERIKEEE 0

Web Plates in concrete
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3D -2

VU T P/ 48 A% K~ 50(mm) /B8 P:A36 /1 SLERE/
ERIKERE 0
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PO RS — P /4R R~ 50(mm) /[ 14:A36 /R JLETTRL/
H ek EE T

Anchorage .
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Prop./ CSys./Func. Contact

CortectPa x RURFTE R E TERFTE AR E

Auto Cont.  Manual Contact Pair

Name [Aum 1

Contact Ty ?E %ﬁﬁﬂ Welde

Target

Object Type | Mesh Set o

- Selected 22 Object(s) |

Contact Parameters

Befault Contact Parameter el

Searching Distance

o 5 B
=7 oK Cancel
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kS Define Set

= Water Level

HH Constraint Equation P Table =
Boundary

& Change Property

A_

P 5
Tx/Ty/Tz/Rx/Ry/Rz

oy

= £
\ g
;[ﬁa‘ 2 el
-II(‘H:;‘;:@ ‘-
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e Force L4 Press. B nodal Temperature &t Prestress Wy,
% #) Moment A& Arbitrary Load @ Element Temperature &L Initial Equiibrium Force () &8
eff |
Weight§et Dsp.  §PBeamload ML Temperature Gradient TR Comb. Set 7R

Static Load
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3] L Press. B I nodal Termperature &2 Prastress v Heat Flux & Pe Coolng
:'-": b Moment Lt Arbitrary Load i) Element Temperature &L Initial Equilbrium Force @ % mgg Heat Source i3 convection T2 Table ~
a e
Weight MDsp. @PBeamioad ML Temperature Gradient T Cormb. Set wd B- K prescribed Temperature 8 Define Set
Static Load Themmel Load
. § e
Force b4 ,-—,'—Tr'*m b,
Force  Moment & _\ : 3
r = | %73 IOOOOOOO(N)
Object : e > . \. )
Type Face v W ;\ \\_ 4{ 2 _;

NN / Y _,. |

r ;’ \ / '-. \
Load Type f / 2t i ; \’ ~— -r

(®) Total Force (") Per Face [Edge

Reference Object
Tyoe  |Face w

Companents

Base Function | None - 8

X | 0l N

Y | o| N

z | 10500000 | N
loadSet  |Force-1 v|
=i OK || Cancel | Apply
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2] g Prass. l; Nodal Temperature — & Prastress nﬂ,H&at Flux ﬁ Ppe Coolng
;" = Moment k& Arbrary Load [ Element Temperature &L Initial Equilbrium Force @ @ ma Heat Source 3 Convection 7 Table -
e r
Weight =2 Dsp.  §PBeamload ML Temperature Gradient T Comb. Set wd B- K prescribed Temperature 8 Define Set
Static Load Themmel Load
Farce X

Force  Moment

Name Force-2 |

Object

Type | Faca

=3 Selected 1Object(s)
Load Type
(®) Total Force () Per Face [Edge

Reference Object
Tvpe  Face -

o Selected Reference Object | P o T a5

: - R P AR R AR LA | r /’/,\{ -\Til'_'_'\\_“-
Components / e N \‘\ ~ -.\
Base Function | None w |

x . ﬁ@@ﬁ%ﬁ N

I~

Y 0| N // \K'l\ |
z | 10000000 | N ¥
LoadSet |Force-2 v| &
(=) ok |[ Cancl || Aoy
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3] L Press. B I nodal Termperature &2 Prastress AL 17 A Heat Fux & Pe Coolng
: b7 Moment k& Arbirary Load [l Element Temperature & Initial Equilibrium Force @ &8 dal Heat Source 3 Convection 7 Table -
a e
Weight =2 Dsp.  §PBeamload ML Temperature Gradient T Comb. Set wd B- K prescribed Temperature 8 Define Set
Static Load Thenmal Load
Force X e T
T Y
!’ .";" — ./ ",
Force  mMoment A e s g Uh '
.' | _," ""\-__\. '-\\ \
ol | 5143:10000000N)
Object [ A U N\ [/
alll - AW LY
— 9 oy N e ‘J/T
= Selected 1 Object(s) | N, W P
Load Type F
(®) Total Force () Per Face Edge
Reference Object
Tyre  Face w

| v Selected Reference Object

_— = H-:f._f."\..__'
Cﬂml‘i z -'-“{ s -. - /:_.a. “‘L""\-\-..‘_...H“x .' '-\.\
Base Funchion | None w| B | ‘x..h_“ x\ .\'-H
A “ kL
x | oo EREERREE - X \\\
¥ | r_-. M | JII':. .ﬁh;;. \ ._\lll .lll ) j'fl
z | o| N gy B j)'
loadSet |Force-3| v [ ST
& & oK Cancel Apply
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2] g Prass. l; Nodal Temperature — & Prastress nﬂ,H&at Flux ﬁ Ppe Coolng
= Moment .t Arbitrary Load gl Element Temperature &L Initial Equilibrium Force @ @ i Heat Source i Convection T2 Table -
e r
Weight =2 Dsp.  §PBeamload ML Temperature Gradient T Comb. Set wd B- K prescribed Temperature 8 Define Set
Static Load Themmel Load
Force *
P
Force  Moment ¥ 5 ;"‘1 :
Name |Fnrce-3 | &l\jj ].OOOOOO(N)
Object /; o ;
Type  |Face w
[ Selected 1 Object(s) (11
Load Type
(@) Total Faorce () Per Face/Edge

Reference Object
Type ;Fm:e v
| o Selected Reference Object ~
Components
Base Function | None ~ B
% - 1000000 | N
¥ | of N
z [ o] N

loadSet  |Force-3| | [

= & oK Cancel Apply
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Setting

GenerzI R Parametric Analysis

Anabysis Case

A))

/

Add/Modify Analysis Case

Analysis Case Setting

Title R

ERPaLIED ]

Description |

Saolution Type Linear Stabc

Analysis Case Model

All Sets

Q Mesh

Auio-Mesh (301
Auip-Mesh(3D)-1
Auio-Mesh(3D)-10
Auvjo-Mesh(3D)-11
Avio-Mesh(3D)-12
Auio-Mesh(3D)-13

ﬁﬂﬁ"ﬁi Linear Static

w

Active Sets

- g Mesh

ALoto-Mesh{3D)
Auto-Mesh(30)-1
Auto-Mesh{30)-10
Wy Auto-Mesh(3I0-11
Auto-Mesh(3D3-13
W Louto-Mesh(300-13

R fErREE/ %ﬁ%/ﬁﬁ%ﬁ%ﬁ%%‘

Auio-Mesh(3D)-17
Auto-Mesh(3D)-18
Auto-Mesh(3D)-19
Avio-Mesh(3D)-2
Auio-Mesh(3D)-3
Auto-Mesh(3D)-4
Auto-Mesh(3D)-5
Avio-Mesh(3D)-6
Auto-Mash(3D)-7
Auto-Mesh(3D)-8
Aut-Mesh(3D)-9
Defanlt Mesh Set
Web Plates 1 cumret&

Aoto-Mesh(300-17
fy Auto-Mesh(300-18
Auto-Mesh(3D)-19
Aouto-Mesh(300-2
Autn-Mesh(2D)-3
Auio-Meshi2D)4
Auto-Mesh(3I0-5
Auto-Mesh(30)-6
Auto-Mesh{(3D)-7
Auto-Mesh(3D)-8
Aiute-Mesh(3D)-9
Defanlt Mesh St

{ Qutput Control

oo i (I STRHPOZS

[ wirite Resuits of All Acove mesn sets
Nodal Results

A pisplacement Mesh Set..
A Applied Load Mesh Set...
A Reaction Force Mesh Set...
[A Grid Point Force Mesh Set.,
A contact Mesh Set..
Output Option

(®) Binary () Binary and Text

~ |

Bement Results

E Farce Mesh Sat,

Stress Mesh Set,

Strain Mesh Set,

Status Mesh Set,

(I Muiltiayered Grid Mesh Set.

Bement Output Location

Element Corner Resuits

[ shell Mid-Plane Results
Murmber of Beam Output Segments |4

oK

B Web Plates 1 n cnmmﬁe

"oy om f LLLEE T TR '

(] solve Each Load Set Independently Sorting Mame e oK Cancel Apply
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Item D Color
fif\* CATEMP\Midas Solid Simulation_FEAGT... A
= [l Post Style

‘(i Default Style

=l ﬂ ﬁi Delete Result File
SR Unl e Result File

=&

-~ Add Fallgue Ana hms
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wa
-
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+-#g Grid Forces
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Model Analysis | Results
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] Quick Counting (Mumber of Stress Ranges) 32

Mean Stress Correction

Enone ] Goodman [] Gerber
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“lDamage [ Fatigue Life Cyde
[ Contribution of Fatigue

Fatigue Load
Load [Stress History

Mumber of Repetitions

Infinite Life 1e+00%

Cancel

o

Fatigue Analysis *
Analysis Data
Mame
Description
Method SM using load history o
Analysis Set BRI =
Option
Stress Type Equivalent [Von Mises) W
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S

SI/7INT

MEHE 55 28

TE R IR &R




255 71 HT-2

MRS 28 I B SBERY) X

Material w

Property

i Define Property. . i Yield Strength 255 | Njmm?
Tensie Strength 490 | Njmm?
(®) Direct Input
Endurance Limit 207 | Wjmm3
Cydes at Endurance 1000000 |
{_) Function

Add Modify Delete

| Direct Input
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Fatigue Analysis

Analysis Data

Mame
Description
Method

Analysis Set
Option
Stress Type

(®) Average

Property

A Mone
[ soderberg

EDunagg

Fatigue Load

Infinite Life

x

EEE e feff_Fatigue Results

mEAT

SN using load history v

Equivalent (Von Mises) W

Equivalent (Von Mises)

[[] Quick Counting (Mumber of Stress Ranges) 32

Define Property...

Mean Stress Correcbon
[+ Gerber
Y

Oufput Request
[+] Fatigue Life Cyde
[CJcontribution of Fatigue

Load [Stress History

Define Load/Stress History *
Name Concentration Factor Fatigue Load Function
Linear Static 1.0000 Fatigue Load Function
A)
fEES T T
H /

) Min

Define Fatigue Load Function

=l -

/

| Fatigue Load Function

1 Name |Fatigue Load Function

Time

(sec) Value

Number of Repetitions

o

1e+003 | |

M ]| conce | [
1-X=86400sec/10sec=8640

A AR R S A )
o
O ono no oo
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