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|Genera| conversion factors (to five significant digits)
Quantity U.S. unit Slequivalent
Length 1in 0.025400 m
1ft 0.30480 m
1 mile 1609.3 m
Area 1in? 0.64516 x 10> m?
1 ft? 0.092903 m?
1 acre 4046.9 m?
Volume  |1in® 0.016387 x 10> m°®
Risd 0.028317 m*
1USgallon (37854 x 10> m°

o5 Jelos slp b el poY Jgor

Conversion factors for stress analysis

Quantity U.S. unit Sl equivalent
Density 1 slug/t> = 1 Ibf s2/#t* [515.38 kg/m®
1 Ibf s%in* 10.687 = 10% kg/m®
Energy 1 ft Ibf 1.3558 J (N'm)
Force 1 Ibf 4.4482 N (kg m/s?)
Mass 1slug=1Ibfs2ft  [14.594 kg (N s2/m)
1 Ibf s%/in 175.13 kg
Power 1 ft Ibf/s 1.3558 W (N m/s)
Pressure, Stress |1 psi (Ibf/in?) 6894.8 Pa (N/m?)
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Conversion factors for heat transfer analysis
Quantity U.S. unit Sl equivalent
Conductivity 1 Btu/ft hr °F [1.7307 W/m °C
1 Btu/in hr °F [20.769 W/m °C
Density 1lbmin®  [27680. kgim®
Energy 1 Btu 1065.1 J
Heat flux density |1 Btuin® hr  |454.26 W/m?
Power 1 Btu/hr 0.29307 W
Specific heat 1 Btu/lbm °F |4186.8 J/kg °C
Temperature 1°F 5/9 °C
Temp °F 9/5 x Temp °C + 32°
| 9/5 x Temp °K — 459.67°
ot Sleli-F Jgo
Important constants
Constant U.S. unit Sl unit
Absolute zero —459.67 °F —-273.15°C
Acceleration of gravity 32 174 ft/g2 9 8066 m/s>
Atmospheric pressure 14.694 psi 010132 x 10% Pa
Stefan-Boltzmann constant|0.1714 x 108 Btu/hr ft? °R*|5.669 x 108 W/m? °k*
[where °R = °F +459.67  |where °K = °C + 273.15

BUl sled yo 05 8Y58 (o yi5 Sloogas—0 Jgoxr

Approximate properties of mild steel at room temperature
Quantity U.S. unit Slunit
Conductivity 28.9 Btu/ft hr °F 50 W/m °C
2.4 Btu/in hr °F
Density 15.13 slug/t® (Ibf s24t*) 7800 kg/m®
0.730 x 1072 Ibf s%/in*
0.282 Ibm/in®
Elastic modulus |30 x 10° psi 207 x 10° Pa
Specific heat 0.11 Btu/lbm °F 460 J/kg °C
Yield stress 30 x 10° psi 207 x 10° Pa
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B sl oS cua |, ABAQUS &5 Uxe o TEMP (5 aigy ;0 -4-Y-f
Sledbl aslg o BB ol jo s 5L Notepad 1330 65 S L 1, abaqus.rpt
apled odaline caul 00,5 iy pa3 W3 oS il 5 LilSe et 4 b e

Field Output Report, written Thu Jun 25 12:34:41 2009

Source 1

ODB: D:/Temp/Job-1.cdb

Step: Step-1

Frame: Increment 1: Step Time = 1.000
Loc 1 : Nodal values from source 1

Qutput sorted by column "Nede Label".

Field Output reperted at nodes for part: PART-1-1

MNode  U.Magnitude uu uuz2
Label @Loc 1 @Loc 1 @Loc 1
1 3.56B02E-33 0. -3.56802E-33
2 40.5245E-03 10.2415E-03 -39.209E-03
3 1.31B02E-33 -931.981E-36 -931.981E-36
4 931.981E-36 931.981E-36 0.
Minimum 931.981E-36 -931.981E-36 -39.209E-03
At Node 4
Maximum 40.5245E-03  10.2415E-03 0.
At Node 2 2 4

Total 40.5245E-03 10.2415E-03 -39.2090E-03

9 Sledlbl TV-F S

Field Output Report, written Thu Jun 25 12:36:10 2009

Source 1

ODB: D:/Temp/Job-1.0db

Step: Step-1

Frame: Increment  1: Step Time = 1.000
Loc 1 : Nedal values from source 1

Qutput sorted by celumn "Nede Label”.

Field Output reported at nodes for part: PART-1-1

Node U.Magnitude uwn uuz2
Label @loc 1 @loc 1 @Loc 1
1 3.56802E-33 0. -3.56802E-33
2 40.5245E-03 10.2415E-03 -39.209E-03
3 1.31802E-33 -831.981E-36 -931.981E-36
4 931981E-36 931.981E-36 0.
Minimum 931.981E-36 -931.981E-36 -39.209E-03
At Node 4 3 2
Maximum 40.5245E-03  10.2415E-03 0.
At Node 2 2 4

Total 40.5245E-03 10.2415E-03 -39.2090E-03

9 Sledlbl TY-F S
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Field Output Report, written Thu Jun 25 12:36:14 2009

Source 1

QODB: D:/Temp/Job-1.0db

Step: Step-1

Frame: Increment 1: Step Time = 1.000
Loc 1 : Nodal values from source 1

Qutput sorted by column "Node Label”,

Field Output reported at nodes for part: PART-1-1

Node  U.Magnitude u.u1 (VAV]
Label @Loc 1 @loc 1 @loc1
1 3.56802E-33 0. -3.56802E-33
2  40.5245E-03 10.2415E-03  -39.209E-03
3 1.31802E-33 -931.981E-36 -931.981E-36
4 931981E-36 931.981E-36 0.
Minimum 931.981E-36 -931.981E-36  -39.209E-03
At Mode 4 3 2
Maximum 40.5245E-03  10.2415E-03 0.
At Node 2 2 4

Total 40.5245E-03 10.2415E-03  -39.2090E-03

=55 Sledlbl YY-F S

Stap: Stap-1
Increment  1: Step Time = 1,000
Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +7,6512+02
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StepiFrame
Skep: 1, Step-1

Frame: 1 |Step/Frame.

Primary Variable | Deformed Varisble | Symbol varisble | Status varisble |

Output Yariable

Dt oy st wtrresutss [ 7]

Max. In-Plane Principal
Min. In-Plane Principal

Cut-of-Plane Principal

Max. Principal

Mid. Principal

[

Name Description {* indicates complex)
AC YIELD Active yield Flag at integration points
CF Paint loads at nodes
3 Skrain companents at integration paints
PE Plastic strain components at integration points
PEED) Equivalent plastic strain at integration paints
PEMAG Magrituds of plastic strain at integration points
RF Reaction force at nodes
u Spatial displacement at nodes
Inwariant: Component.
Mises @l || |51
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Movie »
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Movie
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Ml Create Path
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O Point: list
) Edge list
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VLY
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Options | Tools Plugins  Help K7
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e Coordinate System w 'q‘@] @ @ m @
Color Code... TL{‘ }j m I

i Temp/pl

Display Group

ata L4 Manager...
Create Field Output &
Path > Edit 3
Spectrum 3 Copy >
Wiew Cut > Renams [
Free Body Cut r Delete »
Job Diagnostics. .. Plot »
Movie > Copy toQDB... »
Customize. ..
Options. ..

M Create XY Data @

Source

(DB history output!
() DB field output
(O Thickness

() Operate on %Y data
() ASCII File

(O Keyboard

@ Path

Conkinue. . . Cancel

oo (ol 50 A5 Jlade coslive S gac (9 g e iy Sl YRSV IS

a3l aao ol oty opl 5o ¢ 095 0 5L XY Data From Path (lgie cos glo i Y
Al SIS PIOL (g5, 0 g 00905 bl 1, (Path-1) oo
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Path:

Model shape: (&) Dy
Paint Lacations:
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# Walues
& True distance ) % distance
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O Sequence I (O 7 distance Tip....
* Walues
Step: 1, Step-1

Frame: 1 [Step/Frame...
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Path-1 v
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XY Data 4035 <9, » 090 Jlpl oo ;0 0dd 0033 slacols sanlice sl £
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S Sl 1 Edit a8

Module: | Visualization *
0

Create..

() Current ODB:  plate.odb Edit...

Copy...

Description

Rename...

Delete. ..

]
=
=
2
g
Q
=}
&

Distiiss
D
=
b3 AL v Data
Manager
&y ¥ 12,

=
=)

M Edit XY Data X
Marne: ¥VData-1
X ¥

1 o 641975
2 0.235288 6.56227
3 0.470575 6.5264
4 0.705863 7.0%482
5 0.94115 7.25917
[ 1.17644 7.449
T 141173 7.6326
] 164701 781778
9 1.8823 801357
10 2.1175% 6.23123
11 2.35288 5.46801
1z 2.58817 881071
13 2.82348 924877
14 3.05675 9.89426
15 3.29404 10,9619
16 3.52034 12,594
17 3.76463 169055
18 3.99991 19,663
Quartity Types
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S bl | Field Output a3 e s REPOIt a8 amio oYU 550 51 )
338 Sl ) Llall o 5 iy S a3 LS S ogdi e b oS (gloymyy 0 Y
Number Of Digits sules ol 1, SEtUp au;S o YL 50 e Y
s oyl y0 aS glecsls U oogd oo el I8 ol s 13 7 Bl Significant
Ak Al S8 18, il U ogd o0

Ales SIS 3155 0058 sl 1, APPLY a3 s F

opzd  (DATEMP Mo ) 28 i 55l 0,38 jmns ;0 M. RPT wigus b 3155 0
D9 s

Ales eoliwl NOtepad asb 5 asily oo BB cpl Slgime canlice gl &

Animats | Report Options  Tools Plugins  Help  R?

v DT:_*D|

jzation | ODE: |DiTemp/plate.odh v

n

I Report Field Output E‘ Ml Report Field Output El
step/Frame
Step: 1, Step-1

Step/Frame
Step: 1, Step-1

Frame: 1 |StepiFrame... Frame: 1 [Skep/Frame. ..

Variable | Setup

varishle |}

Output Yariables File

Position: | Integration Point ~ Mame: | abaqus. rpt
Click checkboxes or edit the identifiers shown next to Edit below, Append to file

] AC ¥IELD: Active yield Flag Qutput Format

» []E: strain components Lavout: (&) Single table For all field output variables
P []PE: Plastic strain components
[ PEEQ: Equivalent plastic strain
PEMAG: Magnitude of plastic strain
g b ,D (@ ascending () Descending
» [VIE; Stress components!
Page width {characters): (%) Mo limit () Specify: |80

() Separate table for each field output variable

Sort by: |Element Label %

Number of significant digits: | & 3

Number Format: | Engineering %

Edit: |5 Data

Section paint: Write: Field output [#] Calumn tatals Coluran minfmax

[ ok ] [Capply ] [Doefeuks ] [ cancel | [ ox ] [Capy ] [oefaurs ] [ cancsl ]

oals ploxil 0395 5l (65 3,155 Slendans-Fe-V S
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Fle Edt Format Yiew Help
~
“Field output Report, written Thu Jun 25 12:34:41 2009" =
source 1
ODB: D:/Temp/Iob-1.odb
Step: Step-
Frame: Increment 1: step Time = 1.000
Loc 1 : Nodal walues from source 1
"output sorted by column ""node Label""."
Field output reported at nodes for part: PART-1-1
Node u.magnitude u.ul u.uz
Label @loc 1 @loc 1 @loc 1
1 3.568026-33 0. -3.56802E-33
2 40, 52456-03 10.24156-03 -30.209E-03
H 1.31802E-33 -031.981E-36 -031.981E-36
4 931. 981E-36 931. 981E-36 0.
minimum 931. 081E-36 -031.981E-36 -30.209E-03
At Mode 4 Ej 2
Max imum 40.52456-03 10.24156-03 0.
AT Mode 2 2 4
Total 40.52456-03 10.24156-03 -39. 2090E-03
"Field output Report, written Thu Jun 25 12:36:10 2009"
source 1
GDE: D:/Temp/Job-1.odb
step: step-1
Frame: Increment 1: Step Time = 1.000
™
£ | b

03 ,oL?;S‘ 059y )| 0l 4;2_‘5)5 u:)lﬁ—f\—v JS.u
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oolictul Shell sloslall 51 sl plo 4 S dny S 39 SzsS 5 abolie slal 4y az g5 L
2B S5 Lulpd CB ol o b Jleel o 5 (2 45 Ll (gludas (6ln s S

les Jos Jade SG aslon oS oad oo (55

I, create a new model database 435 4 00,5 5L |, ABAQUS b, -V-Y-A
A Ol

3l ogh (Byme asliy a4 giludae g9,h glal Gl o3 gl (g ymmne Sl gl -V-Y-A
create auiS g, p oS bkl |, Save AS uew g File au S axio oYU 900
A8 s directory for files

I Save Model Database As @

Directory: | (] Temp v Al W |§;§;| &
&
] werify

D chf.cae

D newsystern,cae
D plateheat . cae

Fie e
File Filter: |Model Database (*.cae™) “

oo asly o s3-F-A USs
Slp0gdh aBle alllas O jse 4 Hhai 550 Jow lacl SO ST casl o lal -Y-Y-A
aledos Joo b3 i 4 jslaie
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S bl 1, Create Line @ Rectangle 555 sog0e 5l s 51 0

(15.2,15.2)(0,0)  osles o)y s ar |y blis ol Slaisw axio ol g 0

I, Done 4535 ax 4 Cancel Procedure a5 5 oS SIS conly axio 53, 2 Y

A2 )18 YYY | Beam gac Jgb ogd oo b aS sloymi 0 A

[Z] Fle Modsl Viewport Wisw Part  Shape  Feaburs  Took
DS E® e LEEINE AN
$ 8 Part defaults v @ -

Wodel | Resuls Module: Model: | Mods M Create Part
Part
e e ] e
= 8 Models (1) Madsling Space
Cl "!”E‘ @30 O 20 Planar () Axisymmetric
B Edit Base Extrusion
Type Options
H End Condition
- & Profiles (&) Deformable -
Type:  Blin
ﬁ Assembly ) Discrete rigid " P
Steps (1 None available .
= Otu:wm © analytical rigid Depth:
- 2 Eulerian Options
[Z] File Model Viewport View Part  Shape  Feature

: - : Base Feature Note: Tuist and draft cannot be specified togsther.
LSS ke LBNEA [ ittt it o] Gt
T I

O sold [ nchude: draft, angle: (0| (Deorees
Module: [Part | Model: @ shel
I O wi Lo ] -Cam:el
B o B fire:
% 9
O Pairt
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[Pz materials
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ol 1) Create Part an ;5 sogee I3l lg 5l 13 00iiS Corw gac iy pas glp A
ol 3D Planar sleas 35 0,135 BeamStiffener |, gac o oo 5 oy 0.
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a2 )l el Yoo plily oo salo (izeen 5 08 Ol oo 5 4 1, Planar
S SLUs Continue g, ) )
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I, Done 4y ;5 ax g Cancel Procedure a5 § ass SUUS conly amins g9, 2N
aS ol

Ml Create Part EJ
Mame:  BeamSttifener

Modeling Space

@30 O 2D Planar () Axisymmetric

Type Options
(® Deformable
(O Discrete rigid
None available
() Analytical rigid

() Eulerian

Base Feature

shape Type
Csoid || __
@shel | | Extrusion
Revolution
O wirs
Sweep
O Paint

Approximate size: | 200
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H Create Part

Name: |Brace

Madsling Space

@30 O 20Planar O Axisyrmetric

M Edit Base Extrusion
Type s End Condtion
&) Defarmable Type:  Blind

) Discrete rigid
None available Depth: | 220,71891

O Analytical rigid
O Eulerian Options
Mote: Twist and draft cannot be specified together.

LI EE RN [0 | o

Base Feature

Shape Type

O sokd [ tnclude draft, angle: El (Degrees)
ol

® ] (el )

(O ire
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s o gebe gy oA S5

oo 4l wiyylge ) —A IS
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@30 O 2D Planar O Axisymmettic [E] Ble Model ‘Viewport Yiew Part Shape Festwe Iools

Type Options D S =] B + A D—x E 1l g é |§[
@ Deformable o |partdetaus | -

(O Discrete rigid m— e
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Step: | Step-1 v

Procedure: Static, General

Category Types for Selected Step
(@ Mechanical | Symmetry/Antisymmetry/Encastre M Edit Boundary Condition g‘
O other (Displ Mame:  Base

welocity/Angular velocity

Connector displacemart Type:  Displacement/Rotation

Connector velocity Step:  Step-1 {Static, General)
Region: Base Shear

csvs: (Global)
Distributmn:
[_continue... | [ cancel | Bue o ]

Ouen [ | radans
Elighle Sts ¥ uRa: l:l radians

et below may conkain vertices, edaes, Faces or cells. fmpltude; | (Ramp) -
e |
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Right Link Geometry
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Procedure: Static, General

Cakegory Types for Selected Step
® Mechanical | | SymmetryAntisymmetry/Encastre
O Other

welocity fangular velocity
Connector displacement
Connector velacity

Cancel

Eligible Sets

Seks below may conkain vertices, edges, Faces or cells.

Name

Displacement
Left Link
Right Link

Type

Geometry
Geometry

Geametry

Carkinue.

] Highlight selections in viewport

jsmiss

Marne:
Type:
Step:

83 icH

Jui:

Juz:
[] iz

Note:

Region:  (Picked)

Distribution: |Uniform

Jur1:
Curz:
Cura:

ampltude; | (Ramp)

Displacement
Displacement Rotation

Step-1 (Static, General)

(Global)

v [Geate.)

v [create..]

The displacement value wil be
maintained in subsequent steps.
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Procedure:  Static, General
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I+

leme
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Element Library
@ Btandard © Explicit

Famiy

Heat Transfer

[E3

Geometric Order
@ Linear ) Quadratic

quad | Tri

Element Conrals
Reduced integration
Mermbrane strains:

@ Finite O small

Mernbrane hourglass stiffness:

.

T

Drillng hourglass seaing factor: (@ Use default O specy D

@ lsedefak Ospecty| |

Oves @ho

(& Use defaul. () Enhanced () Relax stiffness () Stiffness
@ Use defaule O ves O Mo
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n

Quadrati bulk viscosity salig factor: (1|

Bending hourglass stiffness:

Viscosity:
Second-order accuracy:
Hourglass control:
Element delation:

Max Degradation:

Linear buk viscosity scaling Factor:

S48 A 4-node doubly curved thin or thick shell, reduced integration, hourglass control, finite membrane strains.

Noe: To select an element shape for meshing,
select "Mesh->Controls” from the main menu bar.
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Mame: Job-1

Madel: Model-1

Description: | |

Submission |General Memory | Parallelization | Precision

Job Type
@) Full analysis

O Recawer (Explicit)
O Restart.

Mame: | T

@ Background ) Queus: l:|

Submit Time

() Immediateky
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S s Job Manager 455 (s,
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Job: Job-1 Status: Completed

s meement A Deon G G e s reewr
1 1 i) o 3 3 o o 1

1 1 20 o 3 3 o o 0.25
1 1 3 a 3 3 0.0625 0.0625 0.0625
1 4 1 a 5 5 0125 0.125 0.0625
1 3 1 Q 4 4 0.1675 01875 0.0825
1 4 1 Q 3 3 0.25 025 008625
1 S it} Q S S 0.25 025 0.09375
1 s 2 Q 2 2 0.273438 0273438 0.023437%
1 & 1 Q 2 2 0.308594 0,308594 0.0351563
1 7 1 Q 3 3 0.361328 0361328 0.0527344
1 8 1 o 3 3 044043 0.44043 0.0791016
1 9 1 o 3 3 0.559082 0559052 0118652
1 10 1 o 3 3 0.737061 0.737061 0177979
1 11 i) o 4 4 0.737061 0.737061 0262939
1 11 2 o 2 2 0.802795 0.802795 0.0657349
1 12 1 o 2 2 0.901398 0.901395 0.0986023
1 13 1 o 3 3 1 1 0.0986023

Log | Errors | !'Warnings | Output
Views Result Files

Started: Analysis Input File Processar
Completed: Analysis Input File Processor

Started:  AbaqusStandard

[Eubmitted: Mon Oct 19 17:09:21 2009

Complated: Abaqus/Standard

Completed: Mon Ock 19 17:10:58 2009
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$9y 2 o S ol |, ODB History Output au;8 eos 5L oy 0.
A4S Ss Continue

y RE3) csl ¥ gz 5 9508 2 bgypo a5 1) (aloaty 35 plas 9500 5l 45 glo iy yo
Swles SIS Save As an S gg, o mb 4o g oS Gkl

S8 bl |, Sum a5 Save XYData As o, oY
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Model | Results HModule: | Wisuali

Qutput Datshasss (2)
ﬂ Spectrums (7)
B xvploks
B4 wvData
&, Paths
7, Display Groups (1)
EC Fres Body Cuts
B movies
B 1mages

Viewport  View

Soged my 9 Sl el 6l (G55 (29,5 Sledlbl gl el

SOUrTE

() ODE field output
() Thickness

(O Operate on ¥V data
(O ASCIIFile

O Keyboard

O Path

Continue. .. Cancel

Save XY Data

which operation should be applied
ta the warisbles before saving?

() Mane, save them individually
@ sum

() Awerage

O Minimurn envelape

() Maximum envelope

() Range

(sRss

Plot curves on OK

Note: X¥ Data are saved only for the
current Abagus session,

story Output

Variables ‘ Steps/Frames

Qutput Variables

Artificial strain energy: ALLAE for Whole Model

Creep dissipation energy: ALLCD for whale Model
Damage dissipation energy: ALLDMD For Whole Madel
Electrostatic energy: ALLEE For Whale Madel

Energy lost ko quist boundaries: ALLQE For Whole Madsl
External work: ALLWK For Whole Model

Frictional dissipation: ALLFD for Whole Mode!

Internal energy: ALLIE for Whole Mode!

Joule heat dissipation: ALLID For Whole Madel

Kinetic enetgy: ALLKE For Whls Mads!

Loss of kinetic energy at impact: ALLKL Far whale Model
Plastic dissipation: ALLPD For Whole Model

Spatial displacement: U2 at Mode 23 in NSET LEFT LINK
Spatial displacement: U2 at Mode 31 in NSET LEFT LINK
Spatial displacement: U2 at Node 53 in NSET RIGHT LINK
Spatial displacement: U2 at Node 54 in NSET RIGHT LINK
Spatial displacement: 3 at Node 73 in NSET DISPLACEMENT
Static dissipation (stabilization): ALLSD For Whale Madel
Strain energy: ALLSE For Whole Madel

Tokal energy of the autput set: ETGTAL for Whole Madel
Wiscous dissipation: ALLYD for Whole Model

¢ =

[savess... | [ pe ]

SAYO-A S

[_pismiss_]

@ v

Fare

.00 L

[T 020

[T (X7

Tirme

[T Lon

ooy plp ol oy Jloges —VYE-A S

Swle SIS Create XYData 4o 35 g9, » s9g0e I3l Ll 40 loome £
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$9y » o S bkl |, ODB History Output a8 sos 5L o, 0¥
25 SIs Continue

Sl ¥z 50 (Bepds & bgape &5 1) (ploan 3 plad 99800 5L a5 loyzy 5o A
Swles SIS Save AS an S g9, 2 omn owb o g oS bkl 1, (U3)

SIS OK (g9, » 3 dmles o)y Name « by o Jukates ,0 1, Displacement o0 .4
SusS

S SIS Dismiss sg, 0 ) e

M History Output @

wariables | Steps/Frames

Output Variables
M Create XY Data @ Name fiter: -

Solrce Artificial strain energy: ALLAE for Whole Madel

(&) 00 history oubput Creep dissipation energy: ALLCD for Whale Madel
() QDB field output Damage dissipation enargy: ALLDMD for Whale Model
© Thickness Electrostatic energy: ALLEE for Whole Madel

Energy lost to quiet boundaries: ALLQB for Whle Modsl

© cperaiera e External wark; ALLWK For Whole Model

O AsCIIfle Frictional dissipation: ALLFD For Whole Model
O Keyboard Inkernal energy: ALLIE for Whole Model
O Path Joule heat dissipation: ALLID far Wthole Mads!

Kinetic energy: ALLKE for Whale Made!
@ Loss of kinetic energy at impact: ALLKL for Yrhole Model
Plastic dissipation: ALLPD Far Whele Model
Reaction Force: RF3 at Mode &4 in NSET BASE SHEAR
Reaction Force: RF3 at Mode 117 in MSET BASE SHEAR
@ Reaction force: RF3 at Mode 118 in NSET BASE SHEAR
Reaction Force: RF3 at Mode 156 in NSET BASE SHEAR
Reaction Force: RF3 at Mode 158 in NSET BASE SHEAR
Reaction Force: RF2 at Node 162 in NSET BASE SHEAR
Reaction Force: RF3 at Mode 607 in MSET BASE SHEAR
Reaction Force: RF3 at Mode 608 In NSET BASE SHEAR
Reaction forces RF3 at Mode 820 in MSET BASE SHEAR
Reaction Force: RF3 at Mode 621 in NSET BASE SHEAR
Spatial displacement: U2 at Mode 29 in NSET LEFT LINK
Spatial displacement: U2 at Node 31 in NSET LEFT LINK
Spatial displacement: U2 at Mode 53 in NSET RIGHT LINK
Spatial displacement: U2 at Mode 54 in NSET RIGHT LINK
I5E N
Static dissipation (stabilization): ALLSD for Wholz Modsl
Strain energy: ALLSE for Whole Model
Total energy of the output set: ETOTAL for Whale Madel
viscous dissipation: ALLYD For Whale Model

I Save XY Data As

Name: | Displacement

Note: xV Data are sawved only for the
current Abagus session.

< >

[Savens‘.‘] [ Plat ] [ Distniss ]

oged mesy 5 i Al sl (e yeeid) oz y5 oMbl ]l —VYY-A S

Slagoe b lagye slaosls <o 5 b wl (s 2l 5o Gp (gove o) sl W)
Sl SIS Create XYData 4035 g9, » 5990 I3l g 50« G

89y 2 o S ol 1, Operate XY Data auid ool 5L oy ,0 NY
A4S s Continue

bl 1|, Combine(X,X) 435 Operators isu ;o ogi oo jb a5 loymn ,o Y
s L g0 Displacement g, ,» XY Data isu ,0 o, ced )8 Lo 2iS
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D9 ey a5 8 90 e pusS g Sovie B ausS SIS Plot Expression g, »» N F
5]

reate XY Data ‘

Source
() ODE history output
() ODE field output
(O Thickness

(O ASCII file
O Keyhoard
Q) Path

Continue. . . Cancel

Bl Operate on XY Data
Enter an expression by typing and selecting X¥ Data and Operators below,
Example: maxEnvelope( "xYData-2", "s¥Data-4" ) * 2.5 + "{¥Data-5"
combine (- "Displacement”,"Sheat"™ ) ‘
X Data Cperatars
Marne filter: A - ®¥Data, Float, or integer
Name Description £3= RBED
Displacement Spatial displacement: U3 at Node 73 in NSET DISPLACEMENT | 1 - nteder
Shear sum{{Reaction force: RF3 at Node &4 in MSET BASE SHEAR, p| | F - float
asinga) A
temp_2
e atan(a)
avaliaf, 0
butterwarthFiler(x,F)
chebryshey LFilker(%,F,F)

chebryshevzFilter(X,F,F)
combine(, %)

cos{a)

cosh(a)
currentMa(x)
currentMing)
currentRng(i)

[=1.86]

p 00

Forc

currentAvaCs)
decimateFiker(,1)
deqresToR.adian(i) v
[createxvData.. | [ saveas.. | [ PlotExpression | [ Clear Expression | | Cancel
T T T T ——
./"”-”
\
8.0

r}

.0
Displacement

0.00
0.0

Sy i foges VA IS
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Paste Ko 1581 oy 10 s 5 COPY 1) rools ailys o 09 o b a5 (gloyis 0NV
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SS055 S5 g, aball ) elinne (555 5 prlis (35,5 SO Bllae ju3 >

Jose alS oy slp a5 el *SHEAR RETENTION jgins (gam gm0
sS4 Sy b o i S 5l ol Glee 4 S mlaw 4 by by
o hasle $gbon 03 )5 & jeiws Gul jlam bshas o a5 (gl 99 0580
o ol

Ll Sy ooy Josw a5 P cuyo cin,as gl SHEAR RETENTION g
J..\.A J..SLSA d...wl.?m G 00)9_‘56 J).' u,..t My‘ ‘5...:)9 JjAA )L\M 9 G :pG J}A)B
oo b LS 5 by B 45 AS e 2,8 I8l e onl .o SHEAR RETENTION
ol polie S o Iy el o jsb 4 yho ade b S5 Sadil ol Uil L
Sy Al 25 sledyn,s S oozl L a2l

— _ & max — > oMmax
p=(~1 Amax) for e<e™, p=0 for &>¢
p=p" for &<0

*SHEAR RETENTION

<’Oclose>, <gmax>
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I Files3.inp - Notepad T@E

File Edit Format VYiew Help

*MATERIAL, NAME=CONC
*ELASTIC

3.0E4,0.2

*CONCRETE

22.0,0.

38.0,0.0013

*FAILURE RATIO
1.16,0.0895

*TENSION STIFFENING
1.,0. 7
0.,0.0015

*SHEAR RETENTION
1.0,1000.0

£ | H

0 llan Slogas i i - g B TFA S

s Sl sl o)l B a5 shilen laysle)] (sl Vg wlas i 4 g9b

*MATERIAL g 5l el slo S5 50,5 8,l5 lp 098 0 ooliwl *ELASTIC

b3 Syee 4 FPLASTIC jgiws 5l ol e sla S5y 58,5 o)y lp 0gd o soliul
g o 03l

*PLASTIC

o )l 5, Sy S >

4 Vg8 L8, 09l o canlie a5 jshiles 09l o iy yal p) Ojg0 4 3Ygd gla S Jle (ol 5o
ol 0 (i ya5 (ol Sy —Sa¥l) e 90 O g0

B Files.txt - Notepad

File Edit Format Yiew Help

*MATERIAL, NAME=STEEL
*ELASTIC

3.0E5,0.2

*PLASTIC

463.0,0.0

£4]]

ad | 2

Ygb llas Sloogas iy poi - e BB -YO-3 S
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S0 bl G pai -V-Y-Y-4
b ol jskite ol sl anled chy i 1) 15 b b e (85 4S5 5 (6550 Il Wb al> e onl o
Ll s G yad 6l Y-SYMM ol L oo 5 acgome opl 5l (S0 0905 iy y25 0,5 degamo (pdis
so plp K gz 50 Ll oSy g 0l 485 )18 )85 j9me 59, 2 &5 2loe,S 61y (5550
g Y'Y Gloo S (sgimme a5 oo iy 5 ROLLER 6b L (6,500 drozme ol 00l 000,15 4y el
ol b3 UKo j0 bacgaze (pl ol oo iy sl (Y ce>) G508 Ko s a5 Col VY

RHPRWKIES

< ROLLER Y-SYMM

(LolS 453) (550 Ll VP2 IS

2Ll ool alple 5 W)l 13 o)E 9 55 5 PLANEZ2 acgoxs gae slao,s
S8 o)l axmas ol o 0 &l I8 )55&)] Job ASQS{LQo; .wljuﬁlﬁz VS

PLANEZ2

reinforcement

(oolS 455) 5350 byl VY2 S
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I Files3.inp - Notepad T@@

File Edit Format VYiew Help

*NSET, NSET=Y-SYMM

10,20,30,40,50,60,70,80,110

*NSET, NSET=ROLLER

ﬁ2’72 -

>

<

Sga so iy 315 il 5o (6550 bl o5 lbasgazme ciy e - e BB -YA-R S

3o 0ols a5 050 o colaiul *BOUNDARY jgws 5l g5 Ll i o5 sy
Ngd dudie ] ;0 Wb dcgemme (pl slro,5 a5 solil ax )0 o)l § dcgaze pb Hgiws oy

09.4»‘5;0 00)91
*BOUNDARY

<acgozme pb>, oo dude g0l5] a0 0,les™

Dgd o0 030,57 A 55 S Gillas Heiws (pl (b 5 Jle )50 50

B Files.txt - Motepad

Fle Edit Format Yiew Help

*BOUNDARY
Y-SYMM, 1
ROLLER, 2
PLANE2, 3
102,2
102,3
STELCONC, 3

| £

£

S50 Lol i~ e B YA IS

% 95kl e 5 600 i b ) B L b e (550 Ll pd g LoelS 4SS ogdle
5 S5l oo |y ygle,l dcgomme a5 Sloo T A Cowl ouls (53 g iy i L AT 5,10 De
x84l (Y ) (53508 S 5 St e o5 51 55 Ll b Lt sloo 5
ol S8 Jlie opl 40 098 0 eolaiwl FEQUATION [jgiws 5 8,90 opl i yas sl
ABle bl pgs olil wlrys sl 99 cal a5 090 i yai 2ol g0 b sladales j5nms

by g Oyg0 A Gle se |y ol (plail o dcgee 9o o

U, —u, =0



ABAQUS r;q;;u,,gtf,b YV§

*EQUATION

<o el slaws>
<Jsl sl 4 by pe dcgemme 1>, < gl o)l 4 bgpe olyl ax 10>, < ol o)l o po >,

Spgo yell 4 bgsys asgorme pU>, < pgo sl ey bgsye o0l3] a4z 0>, < pgo pally o >

Dgd oo aldgs (e (B 50 p) O jeo a4 jeiws (pl Jle (ol jo

B Files3.inp - Motepad E@E}
_Ei\e Edit Format  Wiew Help -

*EQUATION

2

CONCSTEL,2,1,STELCONC,2,-1

< > =

ol 3l osliiul b (55,0 Lagl o Ciy poi — e L5 —Yeoq S

Jelod Jolpo Gy i —A-Y-Y-4
Slgs g0 a5 oo 35 51 (S 0,5 oo )58 oolitul )90 Judo gloal> oy oS 4y £9 50
Sloges dlass iSTas oS conl INC 43S 0,8 13 colaiul 0y90 jgiws pl ol jen 4

*STEP, INC = <lages slow>

ain Hgwd cpl cwl *STATIC jgins 3,5 oo 1,8 oolatuwl 0y90 a5 (gum Hgmws
S5 opl olen a4 RIKS a0 38 04t plogl  (Siliwl &jgo a0 2l Judos a5 oS o
ol Gl g cnl sl dlie SO Jle cpl 1) cnl aid S 18 colaiul 9,90

cols aalg> vezg (g Il

*STATIC, RIKS
< iyl 53 >, <o il o3, Spad gl B, Syad ol 251>,
b S S e STz >, o900 7S 0T 50 ey s 45 (5855 0Ll
Soghee Jlosl ol jo lmlr o5 solil az 0>, <ol bl jlaie>

Dol oo dlbg i BB, 55 O jse 4 ol S Olygiws Jle ol jo
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B Files.txt - Motepad

Fle Edit Format Yiew Help

*STEP, INC=200

*STATIC,RIKS

0.02,1.00,,0.02,1.0,10,2,20.0 _
3 B

Jelos sl yial )by s - e BB -YY-1 S

GlaS 5L G 2 —V-A-Y-Y-4
ooliiwl 3 &yge 4 *CLOAD jgiws jl oot asle Jow j0 6,138 ,L cau,m sl

D9 50
*CLOAD

< ogd oo 3)lg ol 58 55 e b oS 2,5 ojlei>, < L olacl solil as 0>, < L, S

Dy oo aAlbg (o BB ;0 p5 Dyge a0l S Hgnws Jle (pl o

I Files. txt - Notepad D@@

Flle Edit Format Yiew Help

*CLOAD

10,2,-10000.0

50,2,-10000.0 -
£ | 2 E

N T

b 29,5 & 2 —V-A-Y-Y-4
e 3 o 4 20 il ol & Ll Sl am o5 1, lazs S b e ol o
s Al L6 3 aa S Sl Jair Spo &1 il o aln g S e (sl S
Gk 5l BB el cdls ol o 0gd e eoliiw] *NODE PRINT jgws 5l 040 a8 5
dran 4 51 g anlys Lialei 5 owgiws b5 VISUALIZATION iyl L 5 ack,
IS @ bgje oo Culsgs 10 (2,5 Dledlbl 0al oslaul NSET au;5 5l jgms ol
7o BB 5o ogbige 00)sl NSET jlam ol ol &5 (glacgerme ;5 35250 (slao S
o9 oolawl FREQUENCY=1 408 5l jgiws ool ol jon 4 5] Dgd gp 05D
ol azliz 0sdioe 0 3d (2 B o laged seled jo Cusle o (2,5 Dl
Algh o, b8 o bge l eolaws 4y gy e Sledbl gl ools S35l 25 5 lads

IRGARTPEY
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*NODE PRINT, NSET=<4¢ 4os s>, FREQUENCY =<slox>

Sle 58 (795 87

s 3 05 485 25 Sl LB s e S 51wl o b rss e sl
Ngws b (hd SO 0 29,5 Sldbl Cdl ol jo 058 o oolaiul *NODE FILE
SleMbl g5 ooliwl NSET a5 51 jgiws ool ol pon 4 S Sgd oo 0,35 (CLFIL)
lan ol ol a5 Gliegerme o 05250 (sloo )T alS @ bgipe o Cuslys o (295
4035 5l s ol olhed 4 Sl 00 o 003 o5 b ,0 b oo 00,4] NSET
BB o lges caled o Cunlgs o 9,5 Sledlbl 04 solizwl FREQUENCY=1
& Lgsye Sledlbl g ool S5 1l 555 ke ol axiliz Spdie 0p5S 2as

Al dpleds allisl g, B o bged I golows

*NODE FILE, NSET=<uacgozs s>, FREQUENCY=<sloxs>

Sl s 5

55 s Sl B o Lol 5] Jgar 50 1 il o lazsS diyss sl
43S 5l e ol oles a4 ST 040 e oolansl FEL PRINT jgiws 51 0g
BB o lages aled j0 Cnlgs o (9,5 Gledlbl 0gi eolaw! FREQUENCY=1

@ bg e Oledbl el ools 1,8V 5l 555 lade pl axilis 0ed o0 003 295
A aeless allel >g,> B o lagad 3l golass

*EL PRINT, FREQUENCY=<ulax>

Sl (e P £

g5 ) a5 i) g3 oMbl BB o lae )T Sl b & oz S i gl
FREQUENCY=1 45,35 5l jyiws el olyan 4 51 59 oo ool *EL FILE

D9l s 0p>d 2oy BBy bsed solad o Canlgm 0 g, Sledbl gl oolaiul
BB 0 lrgad 5l golaws 4 bgyye Sledbsl ol ool JI3 Y 51 28,5 lade ol assls

A aalgSS ALhe g,

*EL FILE, FREQUENCY =<slaxs>

SIS 7 e



Yva ABAQU AUl

3l le o )S (sl (glsyo g > £95 (et
ol 455 glsisly : RF
s < E

s5wd « STEP j5mis 51 o )15 (6lp il Sl 050 slagzgys adS plasl 5l
swles s)ly L 51, *END STEP

Xl odds Aty e BB o b3 Oygo 4 398 Ol ygiws Jlo ol yo
B Files3.inp - Motepad D@@

File Edit Format View Help

*NODE PRINT, NSET=Y-SYMM,FREQUENCY=1

U

*NODE FILE, NSET=Y-SYMM,FREQUENCY=1

u

*NODE PRINT, NSET=ROLLER

RF

*NODE FILE, NSET=ROLLER

RF

*EL PRINT

S

*EL FILE,FREQUENCY=50

S

E

*END STEP —
< 5

LS 0550 la g,y yai - e B -1 s
ABAQUS 4ol y ;0 ouis aid b 1 Judxi og2xi -¥-Y-4

Glbe b bl 058 DOS Jale w0y b o aislo e bl Julos ol
405 e g At a5 590l DESKIOP amiw [0 amio (b oo 5l o IS
3L apled o a5 anliy pb gl oo L aS Run 0, 5O Ly Smled Sl Run

.aﬁhgojjb(ChﬂD)oy$
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“HEADING A
REINFORCED CONCRETE BEAM ANALYSIS

units : Length - cm, Force - ka, stress - ka/cm2

“NODE

% TOP EDGE

1,0.0,150.0,0.0

10,900.0,150.0,0.0

% RETNFORCEMENT LEVEL

21,0.0,25.0,0.0

30,900.0,25.0,0.0

% BOTTOM EDGE

31,0.0,0.0,0.0
40,900.0,0.0,0.0
#% STEEL NODES
101,0.0,25.0,-50.0
110,900.0,25.0,-50.0
“NGEN, NSET,GENERATE

101,110,1
fod I
% My Recent Bocuments
) vy Prctures
ﬁl\lv:-ﬂﬂwﬂ, _j My Music ATE
W = “l ry Computer
Mot Sdfics Word 2001
= 80 petmork Maces LD SET=PLANEl, REFLECT=MIRROR, NEW SET=PLANEZ
Ig Moot O Exeel 2003 .0
(B corsniraeet
1‘?' ot @ I et
5 o (g Prntes s P
16Dl o Spp , 109,110
pe
allprograms [

Open:

Tvpe the name of a program, Folder, document, or
Internet resource, and Windows will open it For vou,

| Mo v/

|_ oK J[ Cancel ][ Browse. .. ]

DOS el g glyzl s —¥0-2 IS5

oo BB e g b b oad 3L oy j0 g o 1] DOS Jole i 5 0l L
J.ul.o.i .b)b ‘) odls dislw
o).:;-o*lnp wwbw‘ Beam L?:.u‘ )OAS)Ja'Jéjia f[.:l.:w‘ A.AL:).:MJ::A)O
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AWINDOWS\system32VCMD exe

Microsoft Windows HP [Uersion 5.1.2688]
{C> Copyright 1985-2801 Microsoft Corp.

IC:“Documents and Settings™admin>

DOS ele g 1o ABAQUS 33l o5 sl ,2! 153 U

@ ol e 5l 1) ool atig ste b b anlei e sdnlie L3 IS 0 a5 jshiles
Seas jLas | ENter ads” bl b 0,8 o)l 51 o oo Slerld ) Syse

AWINDOWS\system 3 2\CMD.exe

Microsoft Windows HP [Uersion 5.1.260@]
(C> Copyright 1985-2081 Microsoft Corp.

IC:“Documents and Settings“admin>d:
D:~>cdstemp

D:~temprahagus job=Beam_

DOS ke g ;5 ABAQUS 53l 55 gl,2! -YV-1 S
olea ;o 1) o295 5 5 00,8 i 0y90 J Jlow 4 9,8 ABQUS aaliy 5 ol L
led oo 033 s J18 1 s (64,9 L1 aS slaig
Sledbl plos a8 5,00 1,3 0at wgws 5 63959 BB L L LB 9,5 sla bl Lo ,o
Dy g0 0y ol o Julos s> ol 0 9 Jolow oo slaslin 5 69959
L a5 058 g0 a5 sy Jlow 51 Gy OOD g 5 (53959 b oL b (LB izmen
S 3D el mbs olg o ABAQUS/CAE s Visualization Jgsb ;i eoslicul

Do oddlive 3 (640505 9 (SB,S Do 4 Jedz g Slosls pogdle 1) (ouud s



ABAQUS (A‘;;u,,gkb YAY

&l () p-F-4

aliy ;o b6 cpl 00D LG s, » ST L 5o pbnl b sasliy lo s, ooy Sl
535 L ABAQUS/CAE

4235 69y 2 6090 Il Sore 3l S8 gae 59, p et svalie sl )
225 S.s” Plot contour on deformed shape

Result  Plot  Animate  Report g

REINEE Ak [a

il S8 ks e 55, 1 5 9 salie (YA s

S5y 2 O Syt ST 09 sal saalie BB lildl S 59, » A5 Sl cpl 0 Y
S G 2 soses s 0 Wl anled easlie 1) o U gl
45 s Activate/Deactivate View Cut

Ales SIS soges 5l g ,o View Cut Manager au;s s, » o ¥

[ Eile viewport Miew Resuk  Plob  Animate [ Fle viewport Wiew Result  Flot  Animate  Rep
=) d ¢ «E =1 +e«LENE
o I T =o)L [ 3
Results Module: | Visual Results | Module: | Visualizatior

g Session Data % o .’,’,’.Eﬁﬁ

& output Databases (2) & outout Databases )

B spoctrums (7 0 spectrums (73
B wvPlats (13
:vfhata 5 B wvbata (14) i Q;ﬁ
aths & .

& Paths ...
® e
1 [5g Display Groups (1) ) e roups (1 ‘k 5

Free Body Cuts . 2
Movies EL Free Body Cuts i

R = B,

=y

B Activate/
Deactivate 3
Wiew Cuk
WVigw Cut ﬁl EE] Manager

O B )93L‘)i o) 2 oS oanliv LS‘)‘.‘ ac )“ ] u*"L“ &lf,_\“‘\_‘\ Ji‘*’




VAY ABAQU rjt‘,’/'u,ugkb

aales ools lis aS Jow Cond g i daman Okl 86l 09l o jb aS Gloyn o F
S5 OK (555 5 aepo ol 5 (S0 Gllas 1) 0yniy cnl Slaglats o)l 092 0
S

B View Cut Manager

™M Create..,

&)

AL,

Show Name

od
£ 3 (o)
O ¢ #Plare [}
O ¢ v-Plane M MO
= ¢ @ = 0| Eeee

T

Mokion of Selected Cut
50 0.287353
Pasition: |-50 T
Sensitivity: i ﬂ -0 0.267353

O B kel 69y 2 a5 ssaline sl gae 5l asu Gl Jol e Tl JSCs

sl JS s Joe 0 o U3 eile,l (59, 2 pis-F1-A IS

G 3l Blojed &g 4 adel g adly S0 s Sl g0 ol IS ey lias gl 0
slaanss LS e .asS obksl 1, Allow multiple plot states 435 Plot
s s Undeformed shape s Deformed shape
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31 eslatwl b ol oo Word Sl es a ABAQUS | ol pgas Jusl slp £
L ol Word asbs, Ctri+V 1 eolical b g esges o5 1, Jsio ABAQUS s Ctrl+C

Daoled 3y 40

ol o 45y JSC i Jae Y- S8

4235 oges Llpl o 5l Dlgier Jelod 5l s GBS —gpd (v ey sl Y
4 Sebiee 5L a5 Glomu 0 wawls obksl I, Create XY Data
wles ol 1, ODB Filed Output

;5 XY Data From ODB Field Output o, >, YL Jss .0 A
S ol 1, Elements/Nodes

Conly Cooms Cond 4o g aS olbsl 1, Node sets a5 Selection cws o A
awles ol |, PART-1-1-Y-SYMM < gazme



YAD ABAQU i ATl

Output isu ;8 g oogess wlsessl |, Variables a3 o oy YU Hles 50 e e
U2 & b o 4035 o 9 0SS5 U 435 L8 5 olew 2d8 (55, »» Variables
.b\ﬁ.;)’.;&g‘wluY)walml)ad&aﬁﬁﬁsqul)

Awles SIS Save gy, p )
Sloj azsu b 5 ool sl b awles SIS OK (g4, 0 098 0 5b a5 sloymey 0 Y

Olgie 4 wudg 03,5 Gyyes MBS Y-SYMM acgerme giac bl b S s

g e 07533 XY DAt sy 55 sy BB sloosls

= File Wiewport WView Resulk  Plob  Animats
=1 e CEETN
8 visuslization defaults v [N

Results

Module: |Yisus

Session Data %

+ g Output Databases (2)

# 0 spectrums (7) Source
& B xvPlats (1)
B wvDats
L paths
=
w3 Display Graups (1)
Free Body Cuts 8 Operats on X data
Movies ASCII file
B mages O Keyboard
O path

odslive jshaie 4y oul asle e b1 5l ka5 g0 Sledbl #l el oo~ FF-1 S

LT
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YAS

XY Data from ODB Fi

Steps/Frames

Selection
Method

Pick. from viewpart

d Output

Moke: ¥ Data wil be extracted from the active stepsiframes

Vatiables | Elements/Modes

X

Active StepsjFrames. ..

ALL NODES
Mode labels WarnhodeBCInactiveDof
PART-1-1,B0TTOM
Internal sets PART-1-1,CONCSTEL

PART-1-1.PLANEL
PART-1-1 PLAMEZ
PART-1-1.REINLEY
PART-1-1.ROLLER
PART-1-1.5TL
PART-1-1,STELCONC
PART-1-1.TOP

[ Highlight items in viewport

XY Data from ODB

StepsiFrames

Note: =Y Dats will be extracted from the active steps/frames

Wariables ‘ Elements/Modes

Output Variables

Pasition: | Lnique Nodal

Click checkboxes or edit the identifiers shown nexk to Edit below.

e b6 ) G g 65 amien 55, ) 8 3 90 SASMb l il Jol o P-4 S

LT oanlice jelate s ooy axslu

X

Active StepsiFrames...

[] AC ¥IELD: Active vield flag
[ cF: Point lnads

- v

[C]E: strain components

-

1 PE: Plastic strain components

[ PEEQ: Equivalent plastic strain

] PEMAG: Magnitude of plastic strain
] RF: Reaction farce

-

» [ 5 stress components
w [E]U: Spatial displacement
[] Magnitude

Ow

Edit: |LL.LZ

Section point:

oulie )5@4.50.)& wbwb}:bjﬂwa)y

oMbl 5l e F5-7 IS

Y gz o e s Sl LT



YAY

ABAQU i A giuistl

XY Data From ODB Field Output o, =, VL lss o loame Y
S bl 1, Elements/Nodes a_ ;<
oy Coows Coandd j0 5 S bl |, Node sets au 35 Selection ceud o N F
dwles obsl |, PART-1-1-ROLLER acgoxe
Output isu 48 g eoges wlsessl |, Variables au ;3 o o oYU g 10 e N0
4 bype 43S s g 23S SUS RF 4038 U8 55 ol 203 (5, » Variables

Aoles SIS Save g, p N

oy 40,6 la)l5 cnl plosl b anles SUS OK (555 09800 5b oS (slojomny 5o VY

Ol 4 uog 08,5 cayya3 W a5 ROLLER acgorme gac blss ol o5 4S5 59,0

Dgdb oo 033 XY Data isu 10 puw 5 b slaosls

StepsiFrames

Warishles | Elements/Mades
Selection

Method

Pick From viewport

Save

Bl XY Data from ODB Field Output

Note: XY Data wil be extracted from the active steps/frames

Warne Filter:

ALL NODES
WarnhodeBCInactiveDof
PART-1-1.BOTTOM
PART-1-1.CONCSTEL
PART-1-1.PLANEL
PART-1-1.PLANEZ

PART-1-1.5TELCOMC
PART-1-1.TOP
PART-1-1.¥-5VMM

[ Highlight items in viswport

X

Active Skeps/Frames...

Dismiss

e BBl (Sale o5 aSS g5, p) Sl 0,50 Sl Zl gl ol e-FY- S

L5l ovalive jolaie 4 ooy aislu
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X

XY Data from ODB

StepsiFrames

Note: X Data will be extracted from the active steps{frames Active Steps/Frames...

variables | Elements/hodes

Output variables

Position: | Unigue Modal

Click checkboxes ar edit the identifiers shown next to Edit below,

[ AC VIELD: Active visld Flag
» []CF: Paint lnads

-

] E: Strain components

B [PE: Plastic strain components

] PEE: Equivalent plastic strain

[ FEMAG: Magnitude of plastic strain

w [E]RF: Reaction force
[ Magnitude
[CIrF1

CIrF3

p [ 5: Stress components

-

[Ju: spatial displacement

Edit: |RF.RF2

Section paink:

e b (Ll oS 4S5 (g5, ) 5 0y50 Sledlbl gl ol FA-A IS
Yy 0 25 4S5 59,0) Ll oomlin jalaie 4y ool asle

XY Data from ODB

X

StepsiFrames

Note: X Data will be extracted from the active steps{frames Active Steps/Frames...

variables | Elements/hodes

Output variables

Position: | Unigue Modal

Click checkboxes ar edit the identifiers shown next to Edit below,

[ AC VIELD: Active visld Flag
» []CF: Paint lnads

-

] E: Strain components
B [PE: Plastic st
[ PEE: Equiv

[ PEMAG: Magr| »Y data will be extracted From field cutput
using default names.

w [E]RF: Reaction
[ Magnitud
[CIrF1
RF2
CIrF3

» [ s: Stress companents

[Ju: spatial displacement

Mote: X¥Data are saved only for the
current Abaqus session,

-

Edit: |RF.RF2

Section paink:

LT (3315 2 g oo gl sl ledlbl Jlish-Fa-a s
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aS lo i 5o .owles bl |, Create XY Data au ;S sogee 5l (s9ie 5l looze VA
Swles ol 1, Operate on XY Data a5 05 o0 5b

oiBu 50 b w gl caws 4 1, ROLLER degame sloo )5 slag s gox o1 (gl N
2O s g 00,5 bl |, SUM a3 § Operate on XY Data,s Operators
Cal Y 5 ¥Y lao S ol a5 2,5 (slag s b lad e slacsls by XY Data s
Sles SIS Save AS sy, g ol ol

S5 OK (55, 900,135 FOICE 1) ayu sols aws pb 0gi o 5L a5 gloymiy jo ¥+
S byl s ) Y-SYMM acgaze sloo 5 gLl yons Sl aSST (gl Y
e g 08,5 bl |, AVE a3 5 Operate on XY Data,s Operators s
Ve lae S Jels a5 2,5 Ll i b b e slaosls oles XY Data psu o
S Save AS s, p g dwle bl cwl VY g Ae Ve Fe B e oYY
OK (59, » 5.05,3% Deflection |, wux eols aws pb g 0 b a5 sloymiy ,o XY

Ml Operate on XY Data E‘
Enter an expression by kyping and selscting ¥V Data and Operators bslow,
Example: maxEnvelops{ "XYData-2", "i¥Data-4" ) * 2.5 + "¥¥Data-5"
sum ( ("RF, RF2 PI: PART-1-1 N: 32", "RF, RF2 PI: PART-1-1 h: 7210 )
Ml Create XY Data @
Souree %Y Data Operators
Op Mame fiter: & - X¥Data, Fioat, or integer
) ODE field output % - w¥Data
Name Description
O Thickness T~ iy
® o i RF, RFZ P1: PART-1- From Field Data: RF, RF2 at part instance PART-1-1 node 32
erate on ata
9 -1 Fram Fi F, R i -1 node 72 [
) A5CII File = - 588 [UUFITEFi 4,1
U, UZ PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 nods 10 e
© Keyboard sael80Fiter(%,F)
U, U2 PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 20 SacE00Flker(¥,F)
O path '
U, UZ PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 nods 30 sae1000Fikerty,F)
U, U2 PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 40 sinsButterworthFiltsr(,F)
U, U2 PT: PART-1-1 From Fisld Data: U, U2 st part instance PART-1-1 node 50 singa)
U, U2 PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 60 s‘"h(’::‘(x .
smaooth(s,
M Save XY Data As @ U, U2 PT: PART-1-1 From Fisld Data: U, U2 st part instance PART-1-1 node 70 sl
U, U2 PL: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node &0 sess{E,%,. 00
Ml Foree U, UZ PT: PART-1-1 From Field Data: LI, U2 at part instance PART-1-1 node 110 | | sum((A,4,...))
Nokte: Xt Data ars saved only Far the _RF, RF2 PL: PART- From Field Data: RF, RF2 at part instance PART-1-1 node 32| | swap(x)
current Abaqus session, tan(A)
_RF, RFZPL: PART- From Field Data: RF, RF2 at part instance PART-1-1 node 72 | | a0
tanh{a)
(o | [ cancel |
- - Add o Expression vectorMagnitude(, s, x) W
[(CreatewvData.. | [ Saveds.. | [ PlotExpression | [ Clear Expression | | Caneel )|

o zlyensl MLl 331 plomil ol je -0--8 S
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Ml Operate on XY Data ﬁ

Enter an expression by kyping and selecting ¥ Data and Operators belaw,

Example: maxEnvelope! "tYData-2", "K¥Data<4" ] * 2.5 + "W¥Data- 5"

avg [ [ "U, U2 PL: PART-1-1 W; 10°, "U, U2 PL: PART-1-1 W; 20", "U, U2 PI: PART-1-1 N; 30", "U, U2 PI: PART-1-1
M: 40", ", U2 PL PART-1-1 N: 50", ", U2 PL PART-1-1 N: 60", ", U2 PL: PART-1-1 H: 70°, "U, U2 PL; PART-1-1
N: 80", ", UZ PL: PART-1-1 N: 110"} )

HY Data Operatars
Mame filter: A - XiData, float, or inkeger
Name Description @] || *-*"Daca
M Save XY Data As E] Farce sum { { "RF, RFZ PL: PART-1-1 M: 32", "RF, RFZ PI: PART- I-integer
) -1 i . i 1~ F - float
Name: | Deflection RF, RFZ PI: PART-1- From Field Data: RF, RF2 at part instance PART-1-1 node _
RF, RF2 PT: PART-1- From Field Data: RF, RF2 at part instance PART-1-1 node A
Mote: XY Data are saved only For the i
current Abagus session, U, U2 PL: PART-1-1 From Field Lata: U, U2 at part instance PART-1-1 node 10 J
U, U2 PL: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 20
o
U, U2 PL: PART-1-1 Fram Field Data: U, U2 at part instancs PART-1-1 nads 30 absta)
U, U2 PL: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 40 acos(A)
U, U2 PL: PART-1-1 Fram Field Data: U, U2 at part instancs PART-1-1 nads S append({®X, ...J)
&5iNCA;
U, Uz PI: PART-1-1 From Field Data: I, U2 at part instance PART-1-1 node & atan((n))
PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 7t avg((A,A,.. 1)

From Field Dat:

I, U2 at part instance PART-1-1 node &

butterwarthFilter(2,F)
chebyshey 1Filker(x,F,F)
chebyshevzFiker(,F,F)

< ¥
combine, £}
Add ko Expression cos(4) b
[createxvData... | [ Savess.. | [ PlotExpression | [ ClearExpression | [ cancel

ol C‘)M‘ u_)LC)Lb‘ w)‘é).: lnL;g‘ &‘)_A ~0V-9 J&u

Operate ;o Operators ise ;o wb ¢y by e pdd —g 5 (oxio gy Sl YT
o XY Data jisw 0 e 9 03,5 obl |, Combine «,; 5 on XY Data
Aol |y FOICE Ll 90 4 e cdle L Deflection 51 s 5

Swles SIS Save AS gy, YY

OK S92 9 S Gt oleddo 4y 1) sy cols atws pb ogd oo 5L aS (Glo iy yo YO
Joges ,I cpl b oS SIS Plot EXPression s, oy b Cond 10 s Y8

b dalgS ) IS 5590
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Operate on XY Data

Enter an expression by kyping and selecting %Y Data and Operators below.
Erample: maxEnvelope! "tYData-2", "¥¥Data-4" ) * 2.5 + "WData 5"

combine { ~'Deflection”,2*'Force)

HY Data Operators
Mame filter: A - BVData, float, o inteasr
Name Description ~|  ¥-XYData
Deflection avg ( (U, U2 PL: PART-1-1 N: 10°, "W, UZ PI: PART-1-1 N: 20 B=(iti=g=
F - float

: 1-1
RF, RFZ P1: PART-1- From Field Data: RF, RF2 at part instance PART-1-1 node 32
RF, RFZ P1: PART-1- From Field Data: RF, RF2 at part inskance PART-1-1 node 72
U, UZ PI: PART-1-1 From Field Data: U, UZ at part instance PART-1-1 node 10
U, U2 PI: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 20

butterwarthFilber(X,F) ~
chebysheviFilter(X,F,F)
chebyshevaFiler(,F F)
combine(,x)

cas(A)
U, UZ PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 30 cosh(a)
U, U2 PI: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 40 currentMax(x)
U, UZ PI: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 50 currenthing:)
U, UZ PT: PART-1-1 From Field Data: L, U2 at part instance PART-1-1 node &0 currentRng(x)
. currentawg(x)
U, Uz PI: PART-1-1 From Field Data: U, U2 at part inskance PART-1-1 node 70
dacimateFiter(z, 1)
U, UZ PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 80 degreeToRadian(a)
U, U2 PT: PART-1-1 From Field Data: U, U2 at part instance PART-1-1 node 110 o differentiabex)

expiA)
fdd ko Expression inbarwabaryt e

[(createxvpata... | |

Saveds.. | [ _PlotExpression | [ ClearExpression | [ cancel ]

B cnl @l g0 s olgFs (655 0ud o) S350 Sl e Rl Dy yo TV
XY Gloanss iy 4 g S SIS OPLIONS a3 (55, » Lol soe s 5l
Awsles ol 1, Plot Title 4 Options

Lok 0,90 pb TEXE coad o s g THHE ceid j0 055 o 5L a5 Gloymty 0 YA
DS S DISMISS 435 (55, 2 g 08505 0

[Z] Ele Wiewport Uiew Resuk  Plat  Animate  Report | Options  Iools  Plugins  Help  K?
Common, .. T ==
E1) de«Eguiegs o ] bl
%8 [visualization defauits v e 30z oo A
- - Symbel. ..
Results Maodule: | Visualization v Material Orisntation.. )
SessionData % g Curve...
o Bly Stack Plat. .
g Output Databases (2]
Animation..
D Spectrums (7) [XLESS] e Cut,
= [ #iPlots (1) ' . dw Cnfart
@ BB xvData (14) Eree Body. . s, .
&n Paths Display Body... Chart Legend...
o Display Groups (1) w0
Fres Bodv CUk: |

0d (o Jl0503 (53 Dlaglass plonil ()55 1-0Y-1 IS
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[x1.E3]
45

Force

I Plot Title Options &‘

Floks

Viewports

Tie | Area

Tesk
[ use default

Title: |Collapse of & Reirfored Concrete Beam

Font: Coler: ()

Dismiss

00l oy log0d S yresS-0F-1 IS

Collapse of a Reinfored Concrete Beam
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va¥

Julos ol po—Y -1

I, create a new model database «u;5 5 05,5 L 1, ABAQUS asliyy -1V-¥-) -

S5 lgs PAMS ajS g5, 52 ¢ (5550 5k 0 oz pae

o bl gl YY1

(Bl ol 1, Create ¢ 00,5 SIS conl, PartS an 35 6g, » L) oS

Model I Results |

lg Model Database

Hs e

S4g Madels (1)

Base Feature

(O shel
@'Wire
Gt ‘ F Fields
} & Amplitudes
[ Loads

~ [ BCs

i ﬁ] Constraints

Y sketches
=~ annotations
= ii Analysis

,g, Jobs

¢ = Model-1
M Create Part [‘S_<| i 1 % 22
o ‘ L[5
Mame: |Bridge | ﬂ;
Modeling Space i @" Profiles
(O30 @ 2D Planar ) Axisymmetric i ﬂ Assembly
. . ol Steps (1)
& ions
R g ‘ - B= Field Output Requests
(&) Deformable : E{' Histary Oukput Requests
Di te rigid i i
o |scre.e rlg_l _ Mone available : i Iﬂj Time Points
O Analytical rigid B ALE adaptive Mesh Constraints
ﬁ Interactions

: E Interaction Properties
Conkact Controls

@ Conneckar Sections

AppromStEles ‘ - [ Predefined Fields

Continue... | [ Cancel ] ‘ ¢ Remeshing Rules

% Adaptivity Processes

Lael iy s olpe —Y-1 - S

I 5l )90 gaac (Cowl ool ools plis YU o a5) Create Part o, o -Y-Y-)\-

waps sl |y

5 Uolpe 505,56, i8eb

Awled ol 1, 2D a8
S bl 1, Deformable a5y
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NI ELd Wire sy
S Sl 1, Planar ag 5%

.A@\))‘).'é\" J.:‘)J‘)u_..)).o.)).iua
S s Continue g, p aw al> o a0 038, sl F

Aasled s 5 Gl 0l o0ls ylid 55 IS j0 aS jghailen 1) Jow awais -F-V-) -

L
[ 5 ; |

PR IEURT P FECP WS B R L

aiS Gey 2 oemled B ) Gl oy gae @las Sliogas aSST (gl -0-Y-) -
QS SIS 550 s9ke 0 Materials
(Steel) as Sl pb s wlas gl )

Model I Results |

|g Model Database j T B ¥
= g Models (1)
P I\'!odel-l

Wi P

3 pro Matoras]
ﬂ Assembly
wrnes 208 Steps (1)

A gt L e g T

s logas iy s 5] F1 - S5
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Yas

s Elasticity Mechanical slaus ey 4 ogd 0 b a5 Gloymuy ,0 ¥

e polaisl b3 S8 il 1) galsy <o o g amntVl Jooe polie

M Edit Mats

Swles ol 1, Elastic
Ay

Mame: |5tEE|

Description:

Material Behaviors

Gereral

Damping
Expansion
Brittle Cra

Damage For Fiber-Reinforced Composites »
Damage for Elastomers
Deformation Plasticity

Mechanical  Thermal  Gther
>
Blasticity > Hyperelastic
Damage for Ductile Metals »  Hyperfoam
Damage for Traction Separation Laws — » Hypoelastic

»

cking

Porous Elastic

viscoelastic

M Edit Material X]

=

Mame: |EtEE\

Description:

Material Behaviors

General  Mechanical

Elastic

Number of field variables:
Modul time scals (For visc

[ Mo compressian

Thermal  Gther

[[] Use temperature-dependent data

¥ Suboptions

[ o tension
Data
Young's
Modulus
1 210e9

Poisson's
Ratio

0.25

e slas) wlae Sloogas iy a3 Jole —0-)+ S
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Sl ol |, DeNsity . g General sloas 35 s s a0 cpon jo F
A2 plais] b3 IS sl |y oYe8 JB> lade O
aiS SLSOK g5, #

M Edit Material E3]

MName: Stesl

Description:

Material Behaviors

Gereral Mechanical  Thermal  Other

Depyar

Reqularization ¥ suboptions

User Material
t data
User Defined Field

User Qutput Yariables m

Modul time scale (for viscoslasticity): |Long-term v

[ Mo compression

[ Mo tension
Data
Young's Poisson's
Modulus Ral

1 zzoooooooooo |

W Edit Material 3]

Mame: Steel

Descripkion:

IMaterial Behaviars

Elastic

Gereral  Mecharical  Thermal  Other

Density

[[] use temperature-dependent data

Nurnber of Field variables:

Data

Mass
Density

1 |7800

e slas) wlae Sloogas iy a3 Jole —F-) - S
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Profile «u5 65, » 555 o 0 ol )90 pae gy g5 bl gl -F-Y-) -
DS SIS Lgo

Model I Resulks |

|@ Model Database j - G

Sl g Models (1)
=] Madel-1

E| S Parts (13

E| l",g Materials (13
. Steel
> EE- Sections

i\pﬂﬁﬁb"""*—'k:‘”“ﬂe_qu_afts. R
Jr slasl bdsy iy peSal Y=Y S

5 03,5 (5,38l T-Section sl 1, ,has )90 Profile ses oo b a5 glo,mu 0.

a8 ol T gy 511, o1 Shape

A8 SUs Continue g, 8 aslsl 1Y

Aoled oyly B3 IS Bllae 1) cwain slal ¢ ,las 5 )50 Profile !, ¥

DS ‘S:c-lSOK son-¥

M Edit Profile

Mame: T-Section
M Create Profile @
Shape: T
i L
B |‘_ he |0.25
0% b
Fipe 3 I:|o.zs
Circular i: [0.05
Rectangular " i
He:xagonal Tf 1 b
Trapezoidal " h
I W |
i 4L
y
Generalized
[ Continue. .. ] [ Cancel ]

o slasl b n iy Jole AN S0
SS9y 2 SO S 3 S 950 pas gl mhaw gy DLl 6l V-V
QS SIS Lgo Sections
g9 5l 1, ol category g oo, s,1a%:b BeamProperties ob « 1, Ly 5,50 adaia )
S ol Beam 1y T g4 9 00,5 Sl Beam
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A8 ol |, During Analysis a5 ahaie 6,8 JL551 sl
A8 ol Profile Name cad jo wog axslo YU o a5 1, Ly,

daie cpl gl S5 0,90 las lgie & Material Name s o 1, Steel allas

Model

I Results |

|@ Model Database

A @ % ¢

= Models (1)
= Model-1

]% Parts (1)
:IL?;_‘E IMakerials (1)

- @' Profiles k
]ﬁ .C\ssemb

ol Steps (1)

Continue o, » ,I5 aslsl gl Y
v
¥
0

S bl
DS ~5~.:-150K Suxn 7

Il Create Section @

Mame: |BeamSecti0n |

Category Twpe

O sald
() shell Truss

@ Beam

) other

[ Continue, .. ] [ Cancel

st o

'Elv _'._.l_,.-..al.“_q LP.P,F_'J"”‘-" —

I Fdit Beam Section
Mame: Beam3ection

Tvpe: Beam

Section integration: @ D

s () Before analysis

]

Prafile name: |T—Secti0n

v| [Create...]

Prafile shape:

Basic |StiFFness Fluid Inertia

Material name: | Steel v |

[Create oo ]

Section Poisson's ratio: I:I

Temperature variakion:
(%) Linear by gradients

() Interpolated from temperature points

Cancel

S slas! shaio mhaw iy 15 J>l 0 -2-) e S
Sy b oss SIS Parts auF LS o+ codle g9y S5, S I-A-Y-Y -

)ijoé;ul.‘z.u‘ ‘) W) uu).uw‘}uo uJ‘ ‘)?b)‘.)}w)l.a IR u.aj.u LSLDB.»AC
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05 5b gac ol b bl Gledbl ggio b anles SIS guiae quol (LS jo + cdle (g9,
S SIS Lo Section Assignments a S s,

Done 9y 2 90,5 Sl (S81,S ooy 3l ead aBle b slesledl pwain IS
S SS (SS 0ty 5 0

AS ol 1, (BeamProperties) Yu o oo axslo glaiie .Y

SsS SLUs Done a8 gy, p amio bl o F

Model I Results I
lg Madel Database j - Ve, A B Edit Section Assignment
5 A3 Models (1) A Section
= Model-1 Section: | BeamSection V| [create.. |
MNote: List contains only sections
= S Parts (1) I
: [=l Bracket applicable to the selected regions,
&2 Features (1) Type:  Beam
: b Sets Material: Steel
2!7 Surfaces
m Skins Region
; a Stringers Region: (Picked)
i nm ]
e Com——
i | Section Assignments
g Er |
P i., ,-—-:.;'W‘ﬁ—-bu& A

o sl 4 glaiie mhaw (olazs ] Jolpa-V o=V e S5

b ooo,S S5 ASSEMDBIY anjs LS jo + caodle (59, p (5,0 Soke | A=Y\
93 S5 INSTANCES (55, 52 520 cnl 5o 09 5L o] 4 bgiye (s

S ol |, Dependent 4 55 instance g4 ol )

S SIS OK g9, 2 Y

—_y—

‘EMndalDatahase j L E % Y Pats

Eridge
= A& Madels (1) 4| :
- F Model-1
L Parts (1)
E Materials (1)

EE» Sections (1) Instance Type
& Profiles ok 3
=l ﬁ £53mt‘|'¥' i () Independent (mesh on inskance)

& _ L Note: To change a Dependent instance's

: 'Eﬂ EDS\:iO mesh, vou must edit its part's mesh.
EAIE [[] Auko-offset From other instances
it sets
i surfaces o ] [laoty ] [concel]

b,
S g A Cppmg e i T s

Assembly Jgsle s oot aslo gac 9,5 o lg-1 1=V JSo
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S S lgo SIEPS 4y S (55, p (S50 sske o SV -V
au¥  procedure cald 0 waS &L I, Step

auiS ead b ooy Swb cwd o g aS okl |, Linear perturbation

S ol 1, Frequency

a8 Sls Continue g, Y
description cuwd jo Slwog oads ciu,ms SteP slp sl oo s &yg0 0 X

Jé b oS SIS Value (LS S48 o pls (59, poood 3boyai 5 omb Cond o

V-

BUCRRISIYAL QT Slade g 09

S S OK g5, O

Bl Create Step

Model I Results I

Mame: | Skep-1

(S odeipatabase  ¥| T E e T

i Madels (1)
= Model-1
WL Parts (1)

[+ l,£ IMakerials (1)
[+ ﬂ} Sections (1)
E’ Profiles

— I“i Tlme F‘Dlnts

Insert new step after

Procedure bype: |Linear perturbation

Buckle

B

Static, Linear perturbation
Steady-stake dynarics, Direct

[ _ontinue. ..

] [ Cancel

Jelos SlewlS oy 5 Sl -V V-1 - IS
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Yoy

M Edit Step
Marne: Step-1
Type: Frequency
Basic | Parallel Lanczos | Other
Description:
Migeom: OFf
Eigensolver: (3) Lanczos () Subspace () AMS
Mumber of sigenvalues requested: () Allin frequency range

(@) value: |10

[ Minirum Frequency of interest (cyclesitime):

] Maximum fraquency of interest {cycles time):

Include acoustic-structural coupling where applicable

Block size: (2} Defaul O Value:

Maimum number of block Lanczos steps: (3 Default () Value:

[ Use 51M-based linear dynamics procedures

[ tnelude residual modes

Jelos SlewlS oy o5 Sl -V Y=Y - IS

38 S lgd BCS a5 (59, p (5550 5520 50 -V)-T)

T P
; >|E amplitudes
[ Loads

>\.‘:‘ Annotations
SEE analysis

.5. Jobs
%@ Adaptivity Processes

ol 4S5 Ly yo3 5511 F-1 IS

A

aS type cud o 5 asS %L Pinned 1) abgie g5 byo

DS S (LS USS Billae) cor o (il 455 005 (59, 2 (8IS 0y y0

TR CRGVRNLY L‘ﬁll.g.qis}.gg_ig;'UZle slas s LS ag@)’l{c\fdlom. 4o

S bl 1, Displacement/Rotation
S Sls Continue g, 5

auS s Done 43S (69, o Ao b Llg jo

& 6 1 =«

.35.,..;(59  yxi o)f Qﬁ‘)b‘_gLa.é.aolf
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Create Boundary Condition @ M Edit Boundary Condition

Name: |Pinned | Mame:  Pinned

Step: | Step-1 2 Type:  Displacement/Ratation
Stept  Step-1 (Frequency)
Region:  (Picked)

()

Procedure: Frequency

Zakegary Types for Selected Step
(& Mechanical | | Symmetry antisymmetry Encastre csvs: (Global)
O Other Dis| nent/Ratation ut

Connector displacement

Note: The displacement value will be
maintained in subsequent steps.

ﬂﬂ Select regions For the boundary condition E::: Sets.[:l

ol 4S5 iy yo ol e 10-1 - S

s cpl jo a8 Soles (ol b awsS LSS Conly Conw b alsS Gl |y g8 Slbee Y
s Sble a8 S5 o5l 40 5 0gd oo diws (U2) w8 slaal jo oS pis s

M Create Boundary Condition E Edit Boundary Condition E

| MName:  Roller

Mame: | Raller

Twvpe:  Displacement/Rotation

Step: | Step-1 % Step:  Step-1 (Frequency)
Procedure: Frequency Regian: (Picked) |Edik Region, ..

Cakeqgary Types For Selected Step

C5¥s: (Global) |Edi

(& Mechanical | | Symmetry/&ntisymmetry Encastre

Oy other Displacement/F.okation Ou
Connector displacement uz
urs

Mote: The displacement value will be
maintained in subsequent steps.

o5 AT oy a5 ol e V-V e IS




ABAQUS (A‘;;u,,gcf,b Yof
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95 2t s S SIS PANS i LS+ cdle (59, 5550 sy 5l SIYTY
DS SIS g Mesh a8 6o, g 0SS Bridge isw LS + cudle

S S5 Assign Element Type aeSs s, » oges 53l oo 0 2

2y e0)S Sl il als ey slasl Joor laiies (p0ntS L (S5 0oy 0 Y
S SIS amio b Sl o DONE G,

A8 ol Standard 1 oLl gy Y

S bkl Linear 1, (geometric order) cwais s, f

S bl |, Beam ag ;s family e o 0

element o b yo ol 4 bgw Sbwsg g B2L) ol o a5 oS ang
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Model I Results |

i
| Model Database j : ?{‘*,\_, -‘Q’- E-_], &
H&d Models (1) =

= Model-1 4 .
z 244
B[ Parts (1) %
[ Eridge
B & Features (13 |’. Assign
iy sets | | Element Type
@ Surfaces
"
3 Skins . f: L=
® i s g o |
- a Stringers i
N N i = i
[ ﬂ} Section Assignments (1) L e ¥
B Composite Layups
[]ﬁg Engineering Features
ot .
M [P Materials (1)
R T st PP
B Element Type El
Element Li Family
O Explict [ acoustic ~
=
Geometric Order Coupled Temperature-Displacement
@ Lnear O Quadratic | Gasket %
Line |
Element Contrals
[ Hybrid Formulation
Beam type: (%) Shear-flexible () Cubic Formulation
Linear bulk viscosity scaling Factor:
Quadratic bulk viscosity scaling Factor:
B21: A 2-node linear beam in & plane.
Note: To select an element shape for meshing,
select "Mesh->Cantrols" from the main menu bar.

oo Gl ggs cy pas >l pe-VASY - IS
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= Pan Fz
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Ml Part Display Options

General | Dakum | Mesh
Render Style

Zaom Infout F4 () wireframe () Hidden (%) Shaded

Madel | Results Box Zoom F&

g Maodel Datak » Auko-Fit F& Geomekry
Cyrle Views F7
! Models (1) S
Model-1 SRedhi Show edges in shaded render style
= 5 Parts (1) Faralel Show silhouette edges
i Perspective
& Bridge Face highlighting: | Stippling
& Features (1) v Show Model Tree Chrl+T
b Seks Toolbars » Curve refinement: | Mediom -
QE’ Surfaces Yiew Opkions. .. Mote: The refinement setting will be applied only
3 Skins Graphics Gptions. . to the current part,
Stringers R .
Light Options. .. Mesh Ed
i+ Section Assi N s boges
EE SEHan Sssgnim) Image/Movie Options. ..
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Part Display Options. ..

Show edges in shaded render style

Idealizations

Scale fackor: |1

[ [o]'4 ] [ Apply ] [Defaults] [ Cancel ]
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L. Predefined Fields '
> Remeshing Rules el
: ]& Sketches IModel-1
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Iﬁﬂ A 5
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[Continue... H Cancel ]

Marme: Bridge

Model: Model-1

Description: |Determine the first 10 eigenvalues and natural frequencies |

General | Memory | Parallelization | Precision

Job Type

(&) Full analysis

() Recover (Explicit)
Q Restart

Run Mode

(%) Background () Queue: l:l

Subrmit Time

(%) Immediately
() Wait: |:| hrs, |:| in,
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M Edit Job
Marme: Bridge

Model: Model-1

X

Description: |Determine the first 10 eigenvalues and natural frequencies |

Abagus/Explicit

Use multiple processaors

Mumnber of domains:
Parallzlization method:

Multiprocessing mode: |Default w

Subrrission || General | Memory | Parallelization | Precision
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App. Results
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Job: Bridge  Status: Completed
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Iter

i}

Total
Iter
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Step
Time,/LPF
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Time/LPF
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Log | Errars !Warnings Cukput

Submitted: Sat Mov 07 17:02:32 2009

Started:  Abaqus/Standard

Completed: AbagusfStandard
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AEE] E}% Bl Common Plot Options ['5_(|

L3 a

Basic |COI0r & 5tyle || Labels | Mormals || Other

Cornmon Cptions Render Style Visible Edges
' O Al edges
Ei‘;ﬁ (%) Shaded () Exterior edges
Feati d
J Deformation Scale Fackor O Featurs edges
Fi d
_| () Auko-compute (1) O Fres edges
Mo ed
DE;; () Uniform () Menuniform O 0 edges
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A

LR s |,

[ Ok ] [ Apply ] [Defaults] [ Cancel ]
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Il Common Plot Options

Basic | Color & Style | Labels | Mormals | Other

[Set Font For All Model Labels, ]

[ show element labels

[ show Face labels

[ show node labels

Show node symbaols Color: (HE)

Symbol: | @ | Sizer |Small v

Allow color code selections to override
options in this dialog

Mote: Color code selections will not override
when contours are displaved.

[ Ok ] [ Apply ] [Defaults] [ Cancel ]
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U, Magnitude
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CDB: Bridge.odb  Abagus/Standard Version 6.8-1  Sat Nov D7 17:02:40 Iran Standard Time 2009

Step: Step-1
mode 1iwvalue = 22851,  Freg= 24.059 (cydesitime)
Brimary Wari U, Magnitude

Daformed Var U Deformation Scale Factor: +1,000e+00
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= Active Steps/Frames...
%:,? Visualization defaults Section Points. ..

I Field Output, ..
| Model | Results | History Oukput,

[Sessionoats 9] g __opters..

T TET R | I

A.Iayfa &O9 JS.M oo lice oj.zi—\“\/—\ . JS.M

M Step/Frame E

Step Name Description

Step-1

Frame

Index Description

1] Increment 0@ Base State

2 Mode Zivalue = 25418, Freg= 25.374 (cvclesitime)

3 Mode G value = 23531, Freg= 26.906  {cwcles/time)

4 Mode 4; VYalue = 46044, Freg= 34.151 {cvclesitime)

3 Mode SiWalue= 74756, Freg= 43.515 (cyclestime)

[ Mode 6 Value = 76162, Freg= 43.923 (cvcles/time)

7 Mode Tivalue = 86005, Freg= 46.675 {cyclestime)

g Mode & Value = 1.99684E+05 Freq= 71.116  (cwcles time)
9 Mode  Walue = 2,19993E4+05 Freq= 74.649  (cyclestime)
10 Mode 10: Yalue = 2.67094E+05 Freq = 82.253  (cvcles/time)
[ [o]'4 ] [ Apply ] [ Field Output. .. ] [ Cancel ]
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Modzl FResults I
|Sessi0n Data ﬂ - by, O
= g Cukput Databases (1)
B |‘3| Bridge.odb
Bl B Histary Output (16)
- Composite modal damping: CO for Whole Model
- Effective mass, x-component: EM1 For Whale Model
- Effective mass, x-rotation: EM4 For Whole Model
- Effective mass, v-component: EMZ2 for Wrhole Model
- Effective mass, y-rotation: EMS For whaole Model
- Effective mass, z-companent: EM3 for Whole Madal
- Effective mass, z-rotation: EMS for Whaole Model
QjEinenfrequency: EIGFiie
- Eigenwalue: EIGYAL For
- eneralized mass: GM
- Participation fackor, x-
- Participation factor, x-
- Participation Fackar, v-component: PF2 For Whole Madel
) e o szaPaxicipation fackor, yv-rotakions PES forfhole Masdeh-. ...

Switch Context Chrl+Space

Plot
Add to Plot

Il Save XY Data As E| I Save XY Data As @
Marne: Frequenciei MName: |Eigenvalues
MNote: &Y Data are saved only for the Mokte: Y Data are saved only for the
current Abaqus session, current Abaqus session,
[ Ok ] [ Cancel ] I K ] [ Cancel ]
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S S ey ol 0 APPLY a6, 2 A

Ml Report XY Data [$__<|

Setup

Select from: (&) all Xy dakta () %y plak in current viewport

Mame Filker: | |

Mame

Description
Eigentvalues

Eigerralue: EIGYAL For Whaole M

Frequencies Eigenfrequency: EIGFREC For 'wi

[ [a]4 ] [ Apply ] [Defaults] [ Cancel ]
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Il Report XY Data E

%i Data |

File

Name: |ahaqus.rpt |[Select...]
Append to file

Output Format
Lavout: (%) Single kable for &l 5Y data
[ 1nterpolate between ¥ values (f necessary’
(") Separate table for each =¥ data
Page width (characters): () Mo limit () Specify:
Number of significant digits:
Murmber Format:

[rata
Write: Wy data [ Column tokals [ Column mingmaz

[ Ok ] [ Apply ] [Defaults] [ Cancel ]
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Frequencies au ;3 ,b ol oS S 0 o YU lg ;0 XY Data au35 55, 5 ) -
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Il Report XY Data [g|

Select From: (%) &l %y daka () =¥ plat in current viewport

Mame filter: | |

Name Description

Eigenvalues Eigenvalue; EIGYAL For Whaole Mc

Frequencies Eigenfrequency: EIGFRED

[ Ok ] [ Apply ] [Defaults] [ Cancel ]

s S 55 38,5 PV S

I, bl obgime NOtepad asle (e islng 58 e o 5l eoliwl b asles oo Jb> 1)
DS odlie auisle YU o oS



\AS ABAQU i ATl

B abagus.opt - Hotepad
Ele Edt Fomat Yew b

X Eigenvalues

22 .8515E+03
25.4175E+03
28_5806E+03
46.0437E+03
74 7562E+03
.1621E+03
B86.0046E+03
199.664E+03
219.993E+03
267 .094E+03

[=RUs Jv- It N WU, QN SR PER SE ]
~
(=31

[

X Frequencies

24.059

25.3739
26.9064
34.1512
43.5155
.9227
46.6746
71.1164
74.6491
82.2531

CWwESMu s w2
i
w

[

< »

7o ool 5155 e LB-FA-Y - S




ABAQUS r/tgju/,o’hb YYY




\AAl ABAQU i ATl

& po o p4 8

1- ABAQUS Documentation, Version 6.8-1
2- D. G Taggart, University of Rhode Island. 2008

3- A.F. Ashour and C.T. Morley, Three-dimensional
nonlinear finite element modeling of reinforced
concrete structures, Finite Elements in Analysis and
Design, The International Journal of Applied Finite
Elements and Computer Aided Engineering. (1993)

4- Arul M Britto, ABAQUS Example Reinforced
Concrete Beam, 1998.

» S K &Sy ool Sl slo GBIl gy p (So -0
Wily cwdige oyl il )5 ael Ll (Sl e o iy

VYAS cwob cpallieai axles oSKisls



