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LS-11. Analysis of a Steel Box Bridge

LS-11. Analysis of a Steel Box Bridge

Overview

3-D Linear Static Analysis

Model

-Unit: N, cm

- Isotropic Elastic Material
- Plate Element

Load & Boundary Condition
- Body Force

- Pressure

- Constraint
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Step L. 1. Analysis > Analysis Control - “Control” tab ¢

Analysis Control

]

2. Analysis Type : 3D

Contral l Solver ]

AnalysicType —— 2 Vb T T T e
- c 4. Length : cm
: r
[ Aeoymmetry 2 5. Click [OK] Button
CFD 2D
¥ Convert Model Weight to Masses 6 CIle [O K] Button
* Lumped Mass " Consistent Mass )
. . Aoz Ao Plans 3 | 7. Geometry > Work Plane > Move ...
uto-Constraint

v Rotational DOFs for Truss / Plane / Solid Elements

Ref. Plane } Tran & Raot ] 3 PRt PN ] Mormal ] 8. Select “XZ Plane”

Unit System .
— N Length o Erergy [ 3( (B [  Feference Face Selected | 8 ] 9. Click [OK] Button
Gravity Acceleration 980,665 omzec? Offset | o

Initial Temperature o [T]
[ Define Crigin Paint
o ) conce
— |

Unit System &|
Faorce (Mass) Lenagth Energy
g (ha) " mm £ cal
£ tonf {ton) = [~ Save Wark Plane
% 1 {lgd m 1
" kM (ton) in " Btu EmE |
7 IbF (k) " ft S
" kips (kips/a) Flip Mormal ‘ Reset ko GCS |
I get/Change Default Unit System — .
|(=RY (0] Cancel | Apply |
Zancel

% Analysis Control Dialog is automatically activated at startup.
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Step 2.

1. Geometry > Curve > Create on WP > Rectangle (Wire) ...
2. Location : (20), <60, -60> ©
Input One Cornier P 3. Click [Cancel] Button ¢
Methag 5 4. Geometry > Curve > Create on WP > Line ...
‘Q‘ & 5. Location : (0), <200>

Location | & 6. Location : (35), <0, -10>

Method |4BS x, v =l g 7. Location : (20, -15), <10>

i@ ke Face @e (? . i, Click [Cancel] Button

. Click “Normal View”

!

Line

Inpuk Start Location

Lacation |

Method |.|!\BS EAY j | @
3 O,
=] ®

® ():“ABS x,y”,<>: “REL dx, dy” @
(20) same as (20, 0)

@ “Esc” as shortcut for “Cancel”.
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Step 3.

Translate

Direction & Distance )Distance in C5 ]

[w 1 0Object Shape(s) Selected ||

Direction

& [ Direction Selected |

" 2 Paint Wector
[+ [ [+

" Move {* Uniform Cop °

" Mon-Unifarm Copy

Distance | ( 15 <«

-

|
Murnber of Times | \_;]\

E] K | Cance( applhy ‘ 6, 10

\\@ 9. Distance : -15 , Number of Times : 2

LS-11. Analysis of a Steel Box Bridge

1. Geometry > Transform > Translate - “Direction & Distance” tab
2. Select Edge marked by “O” (See Figure)

3. Direction : X-Axis

4. Check on “Uniform Copy”

5. Distance : 15, Number of Times : 2

6. Click [Apply] Button

7. Select Edge marked by “(_1” (See Figure)

8. Direction : Z-Axis

10. Click [Apply] Button

v N -
AR .
-\""-\.:\\ ]\ - ~
NN
- -~ \\
a \\
\
|

@
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M 1. Select Edges marked by “O” (See Figure)
2. Direction : Z-Axis
Translate X 3. Distance : -50 , Number of Times : 1
Direction & Distance | pistance in C5 | 4. Click [Apply] Button
[ 3 0bject Shape(s) Selected || 5. Select Edges marked by “I_1” (See Figure)
D3 I\ N 6. Direction : X-AXis
« [ Direction Selected | ||| . .
F— ‘\\\\ 7. Distance : 50 , Number of Times : 1
Fu Fv F ‘\o\\ 8. Click [Apply] Button

" Maove o+ Uniform Copy
" Mon-Uniform Copy

Distance B Vs |
e
Mumber of Times | \_;‘T |
|
—— =]
E] oK | Cance( Apply‘ 4’8 | E
|
|
| -
® @
|
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Step 5.
1. Select 13 Edges (See Figure)
dfansiale %] 2. Direction : X-Axis
Direction & Distance | pistance in €5 | 3. Distance : 100 , Number of Times : 1
v 13 Object Shape(s) Selected( 1 4. Click [OK] Button
Direction \\
o Direction Selected | \\\
" 2 Paint Yectar \‘\ | —
Fyv Wy B N N
| \\ ‘H.:.{H-
T - I ™

| N

Distance | ( /lgj}f
3>

| 3=

Mumber of Times

hq
" Maove o+ Uniform Copy
" Mon-Uniform Copy \

/S S

=8 (o)1 }l ancel‘ Apply‘
4
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1. Geometry > Curve > Intersect ...

StEQ 6. 2. Select “Displayed” ¢

3. Click [Apply] Button ¢
4. Click [Cancel] Button

Select Entities to Inkersect

2 = @' 5. Geometry > Work Plane > Move ...
3 4 6. Click [Reset to GCS] Button
Move Work Plane E|

7. Click [Cancel] Button

Ref, Plang lTran & Rk l 3 Prik Pln ] Mormal ]

Select Reference Face ] T

Offset | 0

[ Define Crigin Paink

| -\-\-\H—\.
-, \
-
e
™
[ Save Wark Plane
- =

/!
¢

/

Flip Mormal Reset ko GCS 6

™ .
=)
E] o] ‘ Cancel } Apphy ‘ ™
- -]

0
& “Ctrl+A” as shortcut for “Select Displayed All”.
& “Enter” as shortcut for “Apply”
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Step 7.
1. Geometry > Curve > Create WP > B-Spline ...
7D B-Spline B3 2. Location : (0), <0, 500>, <200, 500>
9 Siels Lol 3. Click Right Mouse Button on the Work Window
Input Interpolation Poink
Loceton| @ 4. Click [Cancel] Button
Method |4BS x, v |
" Through Mulkiple Yertices
Crder
i+ i
Ordering Method
| =
| =i
TS | A (R A
[ Define Two End Tangent Yectars
[ Make Face
@ Biack: | Apply | Cancel |
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Step 8. 1. Mesh > Size Control > Along Edge ...
2. Select 59 Edges (See Figure)
Edge Mesh Size X 3. Seeding Method - Interval Length : 5
53 Edgels) Selected (2 4. Click [OK] Button
N1
d \\\

|Interval Length ﬂ \‘\

Interval Length \\\\

| <o

[ adaptive Seeding \\\

r 'ﬁ_ﬁ

= | Edge_Sesd

5

7
ff/

£
7

5
L

r
@ o4 ‘ Cance|| apply |

£
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1. Mesh > Protrude Mesh > Sweep ...

2. Select “Edge->2D” Tab

3. Select 59 Edges (See Figure)

4. Mesh Size - Element Size : 50, Scale Factor : 1

5. Select Guide Curve marked by “O” (See Figure)
6. Property (1)

ool Factor : 7. Mesh Set : Box

Sweep Guide \ 8. Click [OK] Button

* Guide Curve  © Mode Sequence

[\/ Guide Curve Selected @

{+ i i i
Mesh Tvpe s
e
i f mEee e e
" Triangle * Quadrilateral /%%
=
=

Property %%%

— %—%

e —
" = @ = —
Mesh Set
N

=3 | Eiox
Addta  [Mesh set v

[ User Defined Mesh Set

v Merge Modes
Talerance | 0.001

E] @ Cancel HWI

&)
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Step 10.

Property Manager fgl

Create | =

(] | ame | Tvpe | Sub-Type
1 B 20 Plate

Interface,.,

Others,.,

|A
|

Crei lify 2D Property

Thickness

Base Function  |Mone =
T3 0 cm T4 0 cm

Monstruckural Mass 0 Njemifg

Material

Makerial TSy

Element CSys -
Offset Value 0 cm

Iv Consider Transverse Shear Deformation

[ Consider Driling Dﬁ Options...
Cancel | Apply |

[ Use Base Function

Reinforcement,.,

KMaterial Manager

| Type

1 Mat Izotropic

Create/Modify Material

Orthotropic | Interface
Structural

Elastic Modulus

(¥ Poisson's Ratio " Mass Density Nfcm?3fg
" Shear Modulus
Expansion Coeff. 1]

Constitutive Model

Model Type ‘ -
Temperature Dependent Properties @
Elastic Modulus MNone =
Poisson's Ratio MNone -
Expansion Coeff, ’h

Time-Dependent Behavior
Creep/Shrinkage |Nnne

~|
Compressive Strength |N0ne j
Thermal... 14 DB =

BE

1. Analysis > Property ...

2. Create 2D ...

3. Select “Plate” tab

4.1D : 1, Name : Box
5.TorTl:2cm

6. Click [@] Button (Material)
7. Click [Create] Button

8. Select “Isotropic” tab

9.1D : 1, Name : Mat

10. Elastic Modulus : 2e7 N/cm?
11. Poisson’s Ratio : 0.3

12. Weight Density : 7.698e-2 N/cm?
13. Model Type : Elastic

14. Click [OK] Button

15. Click [Close] Button

16. Select “1: Mat” for Material
17. Click [OK] Button

18. Click [Close] Button
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Step 11.

[
5 1. Analysis > BC > Constraint ...
Constraint | @ 2 BC Set : BC
BC set ﬁe cl b 3. Click “Right View”
Ohjeck @
Type  |Mode | ) 4. Select 104 Nodes (See Figure)
104 Nodefs) Selected _J 4 5. Click [Fixed] Button
e
Free Foce odes = 6. Click [OK] Button
\\
\
Seed MNode | \
Feature Angls [Deq] X
Zend |
\
Mode \\
v add (" Replace 7 Delete \
[ apply to Unassigned Objects Cnly A
DioF
v T1 v T2 v T3
W R1 v Rz v R3 1 | C—1
Pinned | Mo Rokation |
Syrnmekry Anki-Syrnmekry
Plane 12 | Plane 12 |
Plane 23 | Plane 23 |
Flane 31 | Flane 31 |
E] @ Cancel | Apply
&)
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1. Analysis > Load > Body Force ...
2. Click [Z] Button

3. Name : Self Weight

4. Click [Add] Button

5. Name :Press

6. Click [Add] Button

7. Click [Close] Button

8. Select “Self Weight” for Load Set
9.Z:-1

10. Click [OK] Button

Step 12.

Body Force

| @0
) =
@

Load Set

Mame |

NS———
Desc. |
M | Mame Description |
1 Self wWeight
2 Press

( Close ! 7 )

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-11. Analysis of a Steel Box Bridge

1. Analysis > Load > Pressure ...
StEQ 13. 2. Select “Press” for Load Set

3. Type : Face Pressure
N 4. Object Type : 2D Element

Load Set//| Press | ]
Type @ - 5. Select 840 Elements (See Figure)
Object

oo 6. Direction : Ref. Csys-Axis 3
540 Element(s) Selected Q 7.Por P1:-5N/cm?

Free Face/Edge 8 CIle [OK] Button

Pressure

B &

Seed Mode |

Feature Angle [De]

Mode
' add (" Replace © Delete \
[ Apply to Unassigned Objects Only \

Direction \
Global Rectangul !
ot Csys[dobel Rectanguer =] 4 « -+ +rr . r r+r t + +t +t + + ;[ [ 1 T 1

(" %

a

Projection " Yes * Mo
¥ Unifarm

Base Function |None ﬂ

Par P

Fz Mfcm?

p3 Mficrn 2
P4 Mjcm?

2@ (T a) wm
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Analysis Case

1. Analysis > Analysis Case ...
2. Click “Add” Button
3. Name : Linear

Step 14.

Mo, Mame | Type | Description |A

Modify...

Copy
Delete 4. Analysis Type : Linear Static

5. Drag & Drop “Load” to “Used” Window
6. Click [OK] Button
7. Click [Close] Button

gd/MogityAnalysis Case (X 8. File > Save... (Box Girder.feb)
Mame | Linear 9 .
k 9. Analysis > Solve ...
Descripkian |
e — -
Analysis Type ‘° - Oukput Cantral Anakysis Contral 10 CIICk [O K] BUtton
Analysis Model
Initial Eleent & Al " Mome  © From Other Case | J | J
Iritial B.C. fo gl € Mome € From Other Case | J | J :
Add to or Madify Initial Model solver Manager gl
Set Tree Used Unused
= ” Element ~ Element ~ Element Mame Type Description -
) Default Mesh Set # BC #» BC - - -
fd Box - % Load V¥ Linear| Linear Static
<l BC t Press
S . Self'weight
- Load
+ SelfwWeight
¥ Press
v
£ >
Cancel

0

7 N AN
™ Solve Each Load Set as Independent Load Case Cancel Apply
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