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NL-4. Shear Crack Failure in an RC beam

( Podgorniak-Stanik 1998 )

Prescribed
displacement

NL-4. Shear Crack Failure

Overview

2D Nonlinear Analysis

Model
- A symmetric RC beam with
reinforcement element

- Cracking material model
- Unit : N, mm

Load & Boundary Condition

- Prescribed displacement
- Simply constraint
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Step 1.

1. Analysis > Analysis Control — Control tab
2. Analysis Type : 2D and XY - Plane

Analysis Control

Control ] Solver ]

=y 4. Length : mm

f o &+ ¥Y-Plane -

9% . @ e 5. Click on [OK] Button

Hisymme . lane .

C o = 6. Click on [OK] Button
IV Convert Model Weight to Masses

{* Lumped Mass (" Consistent Mass
Auto-Constraint

¥ Rotational DOFs for Truss [ Plane [ Solid Elements

Unit System

Force M Lengﬂ1| mm Energy|

Unit System ka3
Force (Mass) ° Energy

Gravity Acceleration 9806.65 mm/sec? kgt tha) @ £ cal
Initial Temperature o [
N\ " kanf (kam) " tm " keal
Q,COK \I Cancel + N (Mg, kg) m Ol |
— " kN (kon) in " Bru
()] " Ft K

" kips (kipsig)

[ Set{Change Default Unit System
——
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midas FEA Training Series NL-4. Shear Crack Failure

Step 2.

: m B 1. Toggle off “Toggle Grid”
@ 2. Click “Normal View”
3. Geometry > Curve > Create on WP > Rectangle (Wire)...
4. Location : (0), <1500, 500> #
5. Location : (75,0), <150, -30> &
6. Location : (1500,500), <-75, 30> &
7. Click on [Cancel] Button #

Inpuk Cne Carner

|' Method
Location I (4,5,6
=l

Method |ABSx, v

¥ Make Face l

E] Apply Cancel p:-3
N

D)

BEEERAA

H
N

® (:“ABS x,y”,<>: “REL dx, dy”
(0) same as (0, 0)

& [Esc] as shortcut for [Cancel]
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NL-4. Shear Crack Failure

Step 3.

Input Start Location

>
Location I &2 E

Method [AES x, v -l

TS CoDb

\&J

0o N oo o1 b W N P

. Location :
. Location :
. Location :
. Location :
. Location :
. Location :
. Click on [Cancel] Button #

. Geometry > Curve > Create on WP >Line ...

(0, 50), <1500, 0> ©
(0, 135), <1500, 0>
(0, 220), <1500, 0>
(0, 305), <1500, 0>
(0, 390), <1500, 0>
(0, 475), <1500, 0>

DB D DD

® (:“ABS x,y”,<>: “REL dx, dy”
(0) same as (0, 0)

& [Esc] as shortcut for [Cancel]

MIDAS Information Technology Co., Ltd.



midas FEA Training Series

Step 4.

NL-4. Shear Crack Failure

1. Analysis > Material ...

2. Click [Create] Button

3. Select “Isotropic” tab

4.1D : 1, Name : Concrete

5. Elastic Modulus : 35494 N/mm?
6. Poisson’s Ratio : 0.15

7. Model Type : Total Strain Crack
8. Crack model: Fixed

9. Stiffness: Secant

10. Lateral Crack Effect: Vecchio
and Collins

11. Confinement Effect: None
12. Basic Properties: Direct Input

13. Click on [ to define Tension
Function

14. Name: Expone_tension

15. Function Type: Exponential
16. Fct = 3.35 N/mm?

17. Gf = 0.075 N/mm

18.h =70 mm

19.
20.

21.
22.
23.
24.
25.

26.
217.
28.
29.
30.

31.
32.
33.

Click on [OK] Button

Click on [ to define
Compression Function

Name: Thoren_comp
Function Type: thorenfeldt
Fc = 37 N/mm?2

Click on [OK] Button

Click on [ to define Shear
Function

Name: Shear_retention
Function Type: Constant
Beta = 0.05

Click on [OK] Button

Select the tension, compression,
shear functions from the drop
lists

Click on [Apply] Button
ID : 2, Name : Steel
Elastic Modulus : 200000 N/mm?2

34. Poisson’s Ratio : 0.15

35.

Model Type : Von Mises

36. Yield stress : 480 N/mm2

37. Click on [Apply] Button
38.1D : 3, Name : Wood

39. Elastic Modulus : 2000 N/mm?2
40. Poisson’s Ratio : 0.15

41. Model Type : Elastic

42. Click on [OK] Button

43. Click on [Close] Button

MIDAS Information Technology Co., Ltd.
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Ste 5 z Create/Modify Function

Total Strain Crack }

14 Mame ‘ Expone_Tension Model Type ’m
Tsakropic ] @5 Functon Type  [Exponential v .
[ D l_ Mame | Concreke @ Calar [ Ferametars 0.9
5 : 6 Fet 335 Mjmm:
Skruckural &f 0075 Nimm
Elastic Madulus 35494 Rmm? o wWeight Density 0 Mjmm? h 70 06 A
{* Paoisson's Ratio 0.15 " Mass Density li Mg ;
" shear Madulus ’7 Tjrnrn 2 0.2
Expansion Coeff, ’70 -

Constitutive Model

Q 0.1 0.z 0.5 0.7 0.9 1
[Model Type |T0tal Strain Crack ﬂ] @
_A
\

K
X

CreatefModify Material

ero

Value
|

N

é Crack Madel {* Fixed " Rotating
Stiffress ™ Tamgent (* Secant Cl_g ‘ OK |! Cancel ‘ Apply |
Lateral Crack EFfect ™ Mone {* vecchio and Collins ~—"
Confinement Effect " Mone {* Selby and Vecchio Create/Modify Function )
EBasic Properties {* Direct Input (™ Using Code -
Total Strain Crack 1
Tension Function Expone_Tension -
Madel Type 'W‘
Zompression Function |Thoren_C0mp j 25\
Shear Function |Shear_retention j k‘/
J

@ | I\

erne

Value
|

DE = Ll
0 0.1 L] 0.5 o7 0.3 1
OF | Canc(26 I Apply l
N/

Concrete mechanical properties obtained from CEB-FIP MC 90

24 s[4 | Cancel | Apply |
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NL-4. Shear Crack Failu

Step 6.

Create/Modify Function

Total Strain Crack I

26 Marme |

Shear_retention

Model Type  |Shear -

@7 Function Type | Constant b L

Beta 0.05 28 :

0.7

0.6

0.8

Talue

0.4

Zero

0.3

0.z

0.1

o

o

0.

1 0.2 0.5 0.7 0.8 1

(29 = | conl | oty |

Create/Modify Material

Isotropic lOrthotropic] Interface ]

[ID 2 Name |

Steel @ Color [/~

Elastic Modulus 200000 Njmm?2

% Poisson's Ratio 0.15

™ Shear Modulus Njmm2
Expansion Coeff. a

& WeightDensity [ 0 Njmm2
(" Mass Density li M/mm3/g

Constitutive Model

IModeI Type |1.-'on Mises

Monlinear Parameters

[ Initial Yield Stress

% Hardening,Softening Function

" Temp. Dep. Hardening/Softening Function | J

Ok
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Step 7.

(™ Shear Modulus Nfmm?
Expansion Coeff, 0

Constitutive Mode]
[Mcdel Type |Elastic j

Temperature Dependent Properties
Elastic Modulus | Nane -]
Poisson's Ratio |None j @ ‘
Expansion Coeff. [None |

Irnport. ..

Isotropic lOrihotrcpic] Interface] o | Mame | Type | 2Rz,
juj 3 Mame Wood Color ]|+ 1 Concrete Isokropic -
[ | 3_8 4 2 Steel Tsokropic Modify...
Structural 3 wond Isokropic
Elastic Modulus 2000 MNfmm2 % Weight Density 0 Nfmm?2 Copy
{* Poisson's Ratio 0.15 " Mass Density Nfmm3/g Delete

Time-Dependent Behavior
Creep/Shrinkage |None j
Compressive Strength |N0ne j

Thermal... DB =

N

42 O | Cancel | ’W‘
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Step 8.

1. Analysis > Property...

2. Create 2D...

3. Select “Plane Stress” tab
4.1D : 1, Name : Beam

5. Thickness: 300 mm

6. Material : (1: Concrete)
7. Click on [Apply] Button
8. Select “Plane Stress” tab
9.1D : 2, Name : Plates

10. Thickness: 300 mm

11. Material : (3: Wood)

12. Click on [OK] Button
13. Create Reinforcement...
14. Select “Bar Section” tab
15.ID : 3, Name : Sectionl
16. Click on [Apply] Button
17. Select “Bar” tab

18. 1D : 4 , Name : Reinfol

NL-4. Shear Crack Failure

19. Material : (2: Steel)

20. Cross Sectional Area: 1100 mm?
21. Select “reinforcement”

22. Click on [Apply] Button

23. Select “Bar Section” tab
24.1D : 5, Name : Section2

25. Click on [Apply] Button

26. Select “Bar” tab

27.1D : 6, Name : Reinfo2

28. Material : (2: Steel)

29. Cross Sectional Area: 100 mm?
30. Select “reinforcement”

31. Click on [OK] Button

32. Click on [Close] Button

MIDAS Information Technology Co., Ltd.
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CreatefModify 2D Property

Step 9.

IID 1 Mame Beam| | : ' -

Property Manager. a3 Material 1: Cancrete -
Thickness 300 mm

fin | Plot 20 |

o1
(op]
N

1D | Mame Tvpe Sub-Type Create | ™ |

1 Beam 2D Plane Stress 0. )

z Plates ZD FPlane Stress

3 Sectioni 1D Bar Section 1 2D

4 Reinfol 1D Bat 0.

5 SectionZ 1D Bar Section 1 Interface...

= Reinfaz 1D Bar Reinforcement, ..

Others, .,

—————

|

3 (o= )(20)

Create/Modify 2D Property

Plate | Plane Stress hin | Plot 20 |

lm Tz tem | Plates @j_[

[ IMaterial m 10 Il)

Thickness 300 mm —1

(o] 4 | Cancel | Apply I
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midas FEA Training Series

Create/Modify Reinforcement Property Create/Modify Reinforcement Property
=0 - (F=2)

D 3 Mame Sectionl - IID 5 Mame Sectionz ' -

Step 10.

oK | Car(16 Apply Ok | Ca(z SY’W]
N N

Create/Modifv Reinforcement Property

Create/Modify Reinforcement Property

(= N2

[?,_4 o lm - [rl—s Mame: ReinfoZ @:' =

IMaterial 2! Skeel hd Material 21 Skeel - 28 29
Cross Sectional Area 1100 mm?2 19’ 20 Crass Sectional Area 100 mm? !

™ Tendon (% Reinforcement 30

[ " Tendon (% Reinforcement 21 [
/
Model Code Model Code
Curvature Frickion Fackor Curvature Friction Fackar
Wabble Friction Fackar Limm ‘Wabble Friction Factar Limm

anchorage Slip

Anchorage Slip

N
oK | Ca(22 Apply | 31 QK Cancel | Apply |
N
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Step 11.

1. Mesh > Size Control > Along Edge ...

Edge Mesh Size

@ Select Edge(z] ]

E Select Reverzed Edge(z]

2. Select two edges as shown in figure

3. Seeding Method: Number of Divisions
4. Number of Divisions: 20

Seeding Method

5. Click on to preview seeding
6. Click on [Apply] Button

Mumber of Divisions

| 20

[~ Adaptive Seeding
[T Symmetric Seeding

Marmne I Edge_Seed

" Cisplay Edge Direckions

B() _o | coxa Gz ](s)
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Step 12.

Edge Mesh Size

E 2 Edgelz] Selected e

E Select Reversed Edas(z]

Seeding Method

[~ Adaptive Seeding
I Svmmetric Seeding

Mame I Edge_Seed

I Cisplay Edge Directions

NL-4. Shear Crack Failure

1. Mesh > Size Control > Along Edge ...
2. Select two edges as shown in figure

3. Seeding Method: Number of Divisions
4. Number of Divisions: 7

5. Click on to preview seeding

6. Click on [Apply] Button

[ Muriber af Divisions I 3
Murnber of Divisions I
( 1) 4

|@:5> ok | Cancel |
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Edge Mesh Size ] 1. Mesh > Size Control > Along Edge ...
& Edgels] Selected ] e 2. Select two edges as shown in figure
E Select Reversed Edge(z) 3. Seeding Method: Number of Divisions

Seeding Methad 4. Number of Divisions: 1

Nurmber of Divisions | e 5. Click on [@ to preview seeding
Mumber of Divisions l 6. Click on [Apply] Button
[ L[4

[ Adaptive Seeding
[T Symmetric Seeding

Mamne I Edge_seed|

™ Display Edge Directions

@) Ik | Cancel |°
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Edge Mesh Size ] 1. Mesh > Size Control > Along Edge ...
2 Edgels] Selected ] e 2. Select two edges as shown in figure
E Select Reversed Edge(z) 3. Seeding Method: Number of Divisions

Seeding Methad 4. Number of Divisions: 2

Nurmber of Divisions | e 5. Click on [@ to preview seeding
hlumber of Divisions l 6. Click on [OK] Button
[ 2 {4

[ Adaptive Seeding
[T Symmetric Seeding

Mame I Edge_Seed

™ Display Edge Directions

&) o K6)e st ] >
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1. Mesh > Auto Mesh > Face ...
2. Select the highlighted face

Esher LTocok) Seeded I 3. Element Size: 1
|Loop Mesher = 4. Property: 1: Beam
Type  |Quacristera = 5. Mesh Set: Beam_mesh
¥ Generate Offset Elements
Mesh & - 6. Check on “Generate Mid-Side Nodes” box
{* Element Size " Division
| [~ §> 7. Click on [Apply] Button

[~ Adaptive Seeding

[~ Manual Division Inc. I 1

— Refinement Factor
Fine Coarse

) o

— Property
|_1|1:Eeam ""| ]@

—I Reinforcement

Type |Grid in Solid |
[ o] =l [y
— Mesh Set
I[ ¥ fs sub-Set I Beam_mesh :5) i

Add to IMESh Set YI

—Iv Merge Nodes

Tolerance I 0.01
/7 N\

¥ Generate Mid-Side Modes Lﬁ)

I Skip Meshed Face(s)

MIDAS Information Technology Co., Ltd.
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Step 16.
Auto-Mesh Face E|

-ﬁ 2 Facels) Selected )

" Mesher
|L|:u:||:| Mesher J

Type |Quadrilateral J
[v Generate Offset Elements

h
w
Mesh Size
{* Element Size (" Division 3
| 1

[ Adaptive Seeding

[ Manual Division

Refinement Factor
Fine Coarse
1 1.0
Property
| 2 |2 Plates | |

[ Reinforcement

| =l
| o [~
Mesh Set
d | Flates_mesh
Add to |Mesh Set ﬂ
[v Merge Modes
Tolerance | 0.01

I[|7 Generate Mid-Side Modes @

[v 5kip Meshed Face(s)

@ (o< {7 )[[eov]

NL-4. Shear Crack Failure

1. Mesh > Auto Mesh > Face ...

2. Select the highlighted faces
3. Element Size: 1

4. Property: 2: Plates

5. Mesh Set: Plates_mesh

6. Check on “Generate Mid-Side Nodes” box

7. Click on [OK] Button

MIDAS Information Technology Co., Ltd.
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Step 17.

Auto-Mesh Edge X 1. Mesh > Auto Mesh > Edge ...
ﬁ Tk S € 2. Select the highlighted edge in the Figure
NS
T — 3. Seeding method — Number of Divisions : 1
Mumber of Divisions - 4. Property: 3: Sectionl
Number of Divisions 5. Tick on Reinforcement
| : 6. Type: Bare in “Plane Stress”
2 7. Property: 4: Reinfol
[ ™ | Divisi
T 8. Mesh Set: Reinfol_mesh
Crrientation ]
|Eeta Angle : 0 [Deq) 9. Click on [Apply] Button
Properts:
| 3 |3: Sectionl i 4

v Reinforcement

Type |Eiar in Plane Skress

(5
| 4 |4: Reinfol ﬂ

Mesh Set

oyl
&/
|

[+ | Reinfol_mesh

[v Merge Modes

Tolerance |

| Generate Mid-Side Nodes

0.01
E] (4 | Cancel | Apply “ : ’

MIDAS Information Technology Co., Ltd.
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Step 18.
Auto-Mesh Edge X 1. Mesh > Auto Mesh > Edge ...
[ﬁ S ] € 2. Select the highlighted edges in the Figure
NS
T — 3. Seeding method — Number of Divisions : 1
IMumber of Divisions - 4. Property: 5: Section2
Number of Divisions 5. Tick on Reinforcement
| : 6. Type: Bare in “Plane Stress”
2 7. Property: 6: Reinfo2
[ ™ | Divisi |
T 8. Mesh Set: Reinfo2_mesh

Crrientation ]
|EE:tE| angle : 0 [Deq] 9. Click on [OK] Button

Properky
| 3 |5: Section? i 4

v Reinforcement

I¥i =8 E:ar in Plane Stress

| & |E-: Reinfoz ﬂ

Mesh Set
[ | FeinfoZ_mesh (8>
NS
| =
v Merge Modes
Tolerance | n.o1

[ Generate Mid-Side Modes

@ (o J(o)a [t ]

MIDAS Information Technology Co., Ltd.
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Steﬁ 19.
1. Analysis > BC > Constraint ...

L 12 2. BC Set : Support
Object
Type  |Node - 3. Select 23 Nodes (See Figure)
ﬁ 23 Nodels) Selected 3> 4. Click on “T1”
Fee B Madss 5. Click [Apply] Button

Seed Mode | —

Feature Angle [Deq]

Mode
{+ add " Replace " Delete
| Apply ko Unassigned Objects Only

[ T3
[ R3 -
Fixed | Free | =
Pinned | Mo Rotation |
Swrmetry Anti-Syrmmekry
Flane 12 | Flane 12 | ::
]
Plane 23 | Flane 23 |
Ly
Plane 31 | Plane 31 | =4

=lE) oK | Cancel [W@

MIDAS Information Technology Co., Ltd.
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Step 20. 1. Analysis > BC > Constraint ...

2.BC Set : Support
]

4. Click “T2”
5. Click [OK] Button

Ohbject

3. Select the node (See Figure)
B Set [| Suppart ;@
=

Type |Nu:u:|e

[ 1 Nodefs] Selected

),

Free Face Nodes

Seed Mode |

Feature Angle [Deq]

Mode
+ add (" Replace  { Delete
[ Apply to Unassigned Cbjects Only

il

i

ey

[ Ri [ Rz [ R3 E;

Fixed | Free |

FIEYERY

L

Finned | Mo Rokation |

)

Swmmekry Anki-Symmekry
Plane 12 | Flane 12 |

Plane 23 | Flane 23 |

Plane 31 | Flane 31 |

=2 =

Lusihddi

MIDAS Information Technology Co., Ltd.
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StEQ 21. 1. Analysis > Load > Displacement ...
A — [g] 2. Load Set : y-displa
: 3. Select the Node (See Figure)
Load Set [I w-displa Ll@
Object 4. Click on “T2” : -8 mm
Type  |nods =l 5. Click [OK] Button

E 1 Nodels] Selected ](5, >
N

Free Face Modes

Seed Mode | O

Feature Angle [Deq]

Mode
+ fdd (" Replace { Delete

| Apply ko Unassigned Objects Only

Base Function |Mone |
ol 0em ORI O [rad) -
[ rz] 8 mm@li[rad]
Cr3] 0 mm R3]0 [rad]

B @) o) (s )| o |

MIDAS Information Technology Co., Ltd.
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Analysis Case

Step 22.

Mo, Mame | Type |

X

—
Description |“ 1“ 2
N ——

Modify...
Copy
Delste

v Close

Add/Modify Analysis Case

MName | Menlinear 3

Description

[ Analysis Type

Analysis Madel

| 6
Monlinear Static < 4 ) 'l IOutputControI ! Analysis Control

Initial Element @ Al (" Nome ( From Other Case | J | J
Initial B.C. f« Al " Nome { From Other Case | J | J
Add to or Modify Initial Model
Set Tree Used Unused
= ” Element ~ Element ” Element
) Default Mesh Set #r BC # BC
f) Beam_mesh |-} Load Contact
fg) Plates_mesh + ydispla
fd Reinfol_mesh(1) Contact
” Reinfo2_mesh(1)
~ Reinfo2_meshi2)
~ Reinfo2_mesh(3)
fd Reinfo2_meshid)
” Reinfo2_mesh({5)
- 7 BC
#r Support
—|-#_ Load
~(5)
Ok | Cancel Apply

NL-4. Shear Crack Failure

1. Analysis > Analysis Case...

2. Click [Add] Button

3. Name : “Nonlinear”

4. Analysis Type: Nonlinear Static

5. Drag & Drop Load Set marked by “I_1”
(See Figure)

7. Select Output Type tab
8. Select all the variables
9. Click [OK] Button

Analysis Output Control

output Type

[v Displacements

Mesh Set

v Crack Strains

¥ Reactions v Crack Stresses

[v Elemental Forces Iv Equivalent Stresses
[v Green Lagrange Total Strains W Principal Stresses
v Piola-Kirchhoff Stresses Iv Equivalent Strains
[¥ Green Lagrange Plastic Strains W Principal Strains

[ o

Stress | Strain Calculation Locations
[¥ Element Center W Modes &

]

MIDAS Information Technology Co., Ltd.
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midas FEA Training Series

Step 23. Select Material Nonlinear
Type of Iteration Scheme: Newton Raphson
) | Number of Load Steps: 80

1.
2.
3.
4.
Description. | 5. Maximum Number of Iterations/Load Step: 200
6.
7.
8.
9.

Add/Modify Analysis Case

Monlinear

Analysis Type |Nonlinear Static

Energy Norm: 0.001

Analysis Model

pd) Reinfo2_mesh(2)
” Reinfo2_mesh({3)
” Reinfo2_mesh{4)
) Reinfo2_mesh(5)

9 Concel

Apply

= &- BC
& Support [ Automatic Load Step
= =] Murnber of Load Steps
Load ber of Load
*d— y-displa Maxirmum Mumber of Iterations/Load Step
Caontact

Initial Element * Al ¢ Mone  From Other Case | J | J FOFCG NOFmZ 001
Initial B.C. (¢ al " mMNome  From Other Case | J | J .
Add to or Modify Initial Model CIICk [OK] BUtton
Set Tree Used Unused .
=] ~ Element ” Element ” Element CIICk [OK] BUtton
Pl Default Mesh Set A EBC 2 BC
fg) Beam_mesh -l Load Contact .
) Plates_mesh 4 ydispla Analysis Control %]
” Reinfo1_mesh({1) Contact _
P Reinfo2_mesh(1) Monlinear lRestart]

I [V Material Manlinear
BFSLION SCHEME

Type of Ikeration Scheme  |Mewton Raphson

I™ &uto Swikch to Arc-Length Method

I User Defined Load Step

Convergence Criteria

Iv Energy Morm

I Displacement Marm

[+ Force Morm

Cukput Skep
" Last Step + Al Steps

I™ Terminate the analysis in case of divergence or exceeding the
max, number of iterations

nicel

MIDAS Information Technology Co., Ltd.
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Step 24.

Z:\pokiKesio\MIDAS FEANKorea launct a | L. File > Save... (NL4 rcheam.feb)
ﬁ Wiew Foint

2. Pre-Works Tree : Geometry...
LN 3. Click Right Mouse Button and Select “Hide All”

_.:: Show Al )
+ ) Show <-=Hide 5 Click [OK] Button

Q Solid [0]

& Cormpound [0] 3

[ Geometry Set Solver Manager ['5_<|
- Mesh —

+ [ Size Contral [16] L
B Mesh Control [0] Mame Type Description

fll Mesh Object [0] W Monlinear Monlinear Static
+- ) Mesh Set[7]

+ EH Heinfnrcen]ent [71

-

[

L

Pre-Warks | Post-Works

=]

[
|

K 5 Jancel

MIDAS Information Technology Co., Ltd.
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Step 25.

Pre-w

aris 1. Pre-Works Tree : Mesh > Reinforcement > Post Model Mesh Set
ZhpolkhkesiohhIDAS FEAN orea launchiFEAY . . .
[+ Wiew Paint T 2. Click Right Mouse Button and Select “Hide”

Bl ‘woark Plane
I;., Dratum
@ Geometmy

@ b eszh

+ ﬁ Size Contral [12]

ﬁ Mezh Control [0]

ﬁ Mezh Object [0]
+ ) MeshSet[3]
- Reinforcement [7]
E Reinfol_mesh[1] [:56]
E ReinfoZ_mesh[1] [M:57]
E Reinfo?_mesh[2] [M:58] ]
E ReinfoZ_mesh[3] [M:53]

+

+

+

+, Coordinate System

P\:@ Functian

| [Tl A atarial | DISI:I'EI':." Mode L

| Display ¥
Pre-works | Post-tiorks Shrink

b B s

Transparency...
Color,..

Delete
Copy

Mesh Set »

“Wark Mesh Set »

MIDAS Information Technology Co., Ltd.
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1. Post > Extract Result...

Step 26.
=1EP £9. 2. Data: Select “TDty” Result

Extract Result X 3. Select the Node as Shown in the Figure
utpuk Daka 4. Click on [SeleCt A“] Button
Analysis Set |Nu:un|inearl{5tructural Monlinear) j 5. Click [Table] Button
Ref. Step  |Nonlinear(0.0125) = . ~ »
6. Click on “Node:484” Column
Data |TDEY) |
HIGH-PLANE STRESS, 5urf-T E3 A 7. Click Right Mouse Button and Select “Copy”
Shep ! Data —|HIGH-PLANE STRESS,Surf-Crack Status
: REINFORCEMEMT BAR, LOW,Line-5xx 1

gxz:::::::gg RETNEORCEMENT BAR. LW Linc. ot 8. Paste the Results into an Excel Sheet
[ Monlineario 2 9. Close
[ IMonlinear{0 | TOEZ( Y]
[IMonlinear{o TOERYZ(V) s
[Monlinear(0.075) : TORY(Y) &)
[ IMonlinear{0.0375) : TOEV(Y)
[(IMonlineari. 13 : TOEY(Y w

[ Select all ]@ Unselect all |
COrder

& step ( Mode | =] T

Modal Resulk Extraction

Sktart Page | ML4 rcbeam.febil | Extract Result
{* |ser-Defined

| Ha Step Step Value
sort %(R)D| wmor| zor | W ascending > pE— T30 Copy  Ctr+c
P 2 Monlinear(0.025) 0.025000 Find...  CtrbF
£ Miniroum 3 Monlinear(0.0375 0.037500 Serting...
{~ Absolute Maximum - 4 Monlinear(0.05] : 0.050000
5 Monlinear(0.0625 0.062500
Extraction Position in Element | J 6 Monlinear(0.075) 0.07F5000
7 Monlinear(0.0575 0.087500 R ai s
(@) l Table |K )':'SE | & Monlinear(04y: T 0.100000
9 Monfinear(0.1125 0.112500 R i el
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Step 27. 10. Data: Select “FBY(V)” Result
: 11. Select the Node as Shown in the Figure
Extract Result .
[z' 12. Click on [Select All] Button
Cuutpuk Data )
Analysis Sek |N|:|nlinear|{5tru|:tural Monlinear) ﬂ 13. Click [Table] Button
Ref. Step | Norlinear(0.0125) -] 14. Click on “Node:484” Column
Data |TDEY(Y) hd 15. Click Right Mouse Button and Select “Copy”
TOFY(W ” .
Step : Data {Torziy) 16. Paste the Results into an Excel Sheet
[wiMonlinear(D TDraYZ(Y)
[wIronlineart] 10 17. Close
[wIronlineart] .
ionlinearto JFEXYE() 18. Click on [Close] Button
[w]ronlinear(0 MEY) b &
[wINonlinear(0,075) : TDEY(W
[wINonlinear(0, 08750 « TOEYY)
[wiNonlinear(, 1)« TOEY(W -
12
[ Select Al Unselect all |
Order —
f+ 5t " Mad
ep HaE | J Skart Page | ML4 rcheam.Febil | Extract Result [+ Q
Modal Result Extraction
{* User-Defined Ho Step Step Value
| > 1 Monlinear(0.01 25 0.013 -?[ C_':'F"f Chri+C K :)
Sork =(RY Dir| YT Dir| Z Dir | W Ascending 2 Monlinear(0.025) 0.025 BSE Find. .. Ckrl+F
3 Monlinear(0.0575 0.035 .
™ Maximum 4 Monlinear(0.05) - 0.050 zt':'rlt:g'“
" Minirmum 5 Monlinesr(0.0625 0.063 ¥ h
" absolote Maximum [ 6 Monlinear(0.075) 0.075 Graph...
7 Monlinear(0.0575 0.05¥
Extraction Position in Element g Monlinear(0.17: F 0100
9 Monlinear(0.1125 0112

=)

[ Table

) close
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Step 28.

Load-Deflection Diagram
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