midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

LLS-15. Corrugated Steel-Web Bridge Overview
=  3-D Linear Static Analysis
=  Model
-Unit: N, cm

- Isotropic Elastic Material
- Beam Element

- Reinforcement Element

- Plate Element

- Solid Element

= | oad & Boundary Condition
- Body Force
- Pressure
- Prestress
- Prestress for Reinforcement
- Constraint
- Symmetric Condition

=  Result Evaluation
- Deformation
- Mirror Mode
- Reinforcement Stresses
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Analysis > Analysis Control —

Step 1. “Control” tab ©

2. Analysis Type : 3D
Analysis /4 \!
e Moxe WeF'IanE

olver] r_
iswp F’ an&Rnt] 3 Prt Pln ] Nu:urmall 4, Unlt N ,cm, J
@ e W  Reference Face Selected | 5. Click [OK] Button
o
et s —— 6. Geometry > Work Plane > Move —

oD Offset | 1000 | ) “Ref. Plane” tab
v Convert Model Weight to Masses e
* Lumped Mass " Consistent Mass 7. Select “XZ Plane”

[ Define Origin Poink
Auto-Constraint
| 8. Offset : 1000
9. Click [OK] Button

¥ Rotational DOFs for Truss / Plane [ Solid Elements

Unit System

Force| M Length | cn  Energy

Gravity Acceleration 930.665 cm/sec? .
|

Initial Temperature o [1]

Cancel -

Flip Marrmal | Reset to GCS ‘ .

Unit System &| —— ~.

Farce (Mass) Length Energy - E]C ks ):anCE| | Apply |

" kaf tka) C cl 9

" tonf (kom) " keal U

& Nika) &3 -

" kM {kon) " Btu ,-'f-

 Ibf () " Vel o

" kips (kipsfa)

[~ SetiChange Defaulk Unit Systern :
& Analysis Control Dialog is automatically activated at startup.
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 2. : 1. Click “Normal View
2. Geometry > Curve > Create on WP > Polyline (Wire)...
(7
y & 3. Check on “Make Face” & “Close”
2D PolyLine x| _
—1 (F | 4. Location : (0), <0, 25>, <-235>, <-25, 25>, <-50> , <0, -50> ¢
{* Single Location
Input :tart P & | 5. Click Right Mouse Button on Work Window
oL
Location | 4,6 4 | 6 Location : (0, 223) , <0, 27>, <-557> , <0, -27>, <247, -18>, <50> , <100, 18>
Method |agS x, y Rl 7. Click Right Mouse Button on Work Window
8

" Through Mulkiple Yertices

. Click [Cancel] Button ¢

Order |
o - :
Ordering Method 3 Zi
' - (o)
4 7 1
| B 5 6 |
=]
:
w 5 4
Ooh 2
@ ():“ABSx,y”,<>: “RELdx,dy” | | 6 1?'
(0) same as (0, 0) |
% [Esc] as shortcut for [Cancel]. .
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LS-15. Corrugated Steel-Web Bridge

midas FEA Training Series

Step 3. 1. Geometry > Transform > Translate ...
2. Select “Displayed All” ¢

3. Select “Y-Axis” for Direction

4. Distance : -400

5. Click [OK] Button

X)

Translate

Direckion & Distance l Distance in 5 ]

v 2 Object Shape(s) Selected( 2

Direction

o Direction Selected (3
N—A

" 2 Paint Wector
[ [V [

* Maove " Uniform Copy
" Mon-Uniform Copy

Distance | 4 ) -400

Mumber of Times = |

E] Cancel Apply
o/

& “Ctrl+A” as shortcut for “Select Displayed All”.

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 4.

1. Geometry > Curve > Create on WP > Rectangle (Wire)...
2. Check on “Make Face”

Rectangle |'X|
Inpuk Cne Corner

e 3. Location : (0) , <-310, 50>
{ </_D ‘ﬁ‘ 4. Click [Cancel] Button

Lacation I @
=

Methad |ABS x, v

¥ Make Face
F(2) )

k‘_‘)
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

_ > >
StE|Q 5. 1. Geometry > Generator Feature > Extrude
2. Select Face marked by “O” (See Figure)
— 3. Select “Y-Axis” for Extrusion Direction
Extrude ['){|
— 4. Check on “Reverse Direction”
v 1 Profilefs) Selected 5 Length - 100
Exkrusion Direckion ' )
ol [v'” Extrusion Direction Selecte(Q 6. Click [Apply] Button @
" 2 Point Yeckor
v 7 v \

| \

" Morma FPruFlle(s}
I_ Reverse Direction

Length 100

v solid

Marne Extrude

IE] e ()
10)

& [Enter] as shortcut for [Apply] .
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

M 1. Select 2 Faces marked by “O” (See Figure)
2. Select “Y-Axis” for Extrusion Direction
Extrude E3 3. Check off “Reverse Direction”
> 2 Prafilels) Selected ] 4. Length : 1400
~ Extrusion Direction 5. Click [OK] Button

& | Extrusion Direction Selecf{ 2

2 Point Yechor
Fz Fyv F:z
| 0,00

| 100, 100, 100

© Mormal of Profilels)

[ Reverse Direction

Length

I¥ Solid

Marne I Extrude
E] ancel 2

5
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Pre-Works Tree : Geometry > Surface...
2. Click Right Mouse Button and Select “Hide All”
3. Geometry > Boolean Operation > Fuse ...

Step 7.

Pre-Works x

4. Select Master Shape marked by “O” (See Figure)
.% ?,EEE’E EF;QL 5. Select Tool Shape marked by “L 17 (See Figure)

£ & Datumn
Geometry 6. Check on “Merge Faces”

s Weres [0] .
7. Click [OK] Button

[ Geometry
- Mesh »
-+, Coordinate Sy sort
-8 Function s
Boolean Fuse |§|

Fuse Tool(s) with Master

e
[gl’ Boolean Master Selected k 4

| Boolean Tool(s) Selectad( 5

v _De ool Ob]ect 3]
</
v
M Merge Faces
el | >
U)
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 8.

1. Geometry > Work Plane > Move ...

2. Select “3 Pnt Pln” tab

3. Select P1, P2, P3 in sequential order (See Figure)
4. Click [OK] Button

Move Work Plane

Ref. Plane | Tran & Rol

— 3 Paint Plane

Origin | -260, -1400, 50
s-fixdis | -260, -1100, 50
Plane | -510, -1400, 50

ser Work Plane

Flip Marmmal I Reset ko GCS I

©)
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midas FEA Training Series

Step 9.

2D PolyLine X

LS-15. Corrugated Steel-Web Bridge

Input Skart Location

Method | aBs x, v

1. Geometry > Curve > Create on WP > Polyline (Wire)...
2. Location : (0, 17.5) , <25>, <25, 15>, <25>, <25, -15>
3. Click Right Mouse Button on Work Window

4. Click [Cancel] Button

7~ N\
Location I L?/
=~

—{ Through Multiple Yertices
H Select Vertex(es)

Order
’7 % pscending " Descending

Ordering Method
ICDDrdinate SwstEm LI

Coordinate

Coys IGIohaI Rectangular j
1sk 2nd ard

[ MakeFace [ Close

A s [ {aa) >

&
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Step 10. 1. Geometry > Explode ...
2. Select Polyline

Explode X 3. Select “Edge” for Level of Explosion
1 Shape(s) Selected (:2) 4. Click [OK] Button
— Level of Explosion =

\
" Sub Level Shapes

£ Salid
£ shel " Fare
7 Wire

7 Yerkex

¥ Delete Original Shapefs)
@ { (04 DCanceI | Apply 3
&)
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Step 11.

Translate

Direckion & Distance | Distance in 5 |

v 4 Object Shapeis) Selectec(/Z\ﬂ
\

E3

— Direction

N

[ H Select Direction

J

A

2 Point Yeckor
w WY Z
3 |

| /J\ -277.5, -1400, 50
4

| \lj -277.5, -1300, 50

7 Maove % Uniform Copy 5
on-Lnifarm Copy

VI == N
Distance I {6 ! 100 {!

Mumber of Times I

13-4

@ Cancell Appl\,.fl p:J

. 8. Click [OK] Button

&

LS-15. Corrugated Steel-Web Bridge

1. Geometry > Transform > Translate ...

2. Select 4 Edges (See Figure)

3. Select “2 Point Vector” for Direction

4. Select P1 and P2 in sequential order (See Figure)
5. Select “Uniform Copy”

6. Click [<] Button

7. Number of Times : 13

MIDAS Information Technology Co., Ltd.
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Step 12. 1. Geometry > Curve > Make Wire ...
2. Select “Single Entity” for Method
Make Wire X 3. Select any Edge

Select Entities kg

4. Click [Apply] Button
5. Click [Cancel] Button

= W @Single Entity

Tolerance I 1e-005
~ @O~
@ Go)Yaw)>
@ O
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 13. 1. Geometry > Surface > Imprint ...

2. Select “Imprint Curve”
3. Select Bottom Solid (See Figure)
4. Select Target Surface (See Figure)

Imprint on Surface

[Caution]
Use this function just before meshing! 5. Click “Select Tool Curve(s)” Button
Many geometric functions may malfunction . .
on the imprinted shapes, and the reparing 6. Change Selection Filter to “Wire(W) »
functions will remowve the imprinted objects. i .
7. Select Wire (See Figure)
w 2 -~ 8. Select “Direction of Shortest Path Line” for Imprint Direction
v Shape Selected | 9. Click [Apply] Button

vy 1 Tanget Surface(s) Selected

& 1 Tool Curvels) Selected [ 5 )
S — /\/

— Imprint Direction
(" Direction g8  Select Direction

™ 2 Point Vector

| 0,0,0
| 1,0,0 @
™ Point on Curve (Ratio) I 0.5 Selected
~ Point [l Select Ref. Poirt Wire ¥~.

C T Direction of Shortest Path Linet | 8
T —

[T Conmect Two Points by Line

@ OK I Eanceld/.ﬁ;plv\b 3
<
Q)
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 14. 1. Select Top Solid (See Figure)

2. Select Target Surface (See Figure)

LN T= AT
N
Wire 1)

(T35 e i s X 3. Click “Select Tool Curve(s)” Button
[Caution] 4. Change Selection Filter to “Wire(W)”
Uge this function just before meshing! - -
Many geometric functions may malfunction 5. SeIeCt Wire (See Flgure)
6. Select “Direction of Shortest Path Line” for Imprint Direction

on the imprinted shapes, and the reparing
7. Click [OK] Button

functions will remaove the imprinted objects.

e -
Imprint Curve -
v

Shape Selected | Selected
Surface

@k

W 1 Target Sufacels) Selected
W 1 Tool Curvels) Selected (3 )
e—

— Imprint Direction
" Direction ﬂ Select Dirsction
™ 2 Point Vector
I 0,00
I 1.0.0

0.5

" Point on Curve (Ratio)
i s Cele

" Poin

Selected
Wire

w
[T Conmect Two Paoints b Line

B3 D[] >
U
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Geometry > Generator Feature > Extrude ...
Step 15. 2. Change Selection Filter to “Edge (E)”
3. Select 2 Edges marked by “O” (See Figure)

Extrude | Daturn Axis (&) 9L @ 9 9 .
X Sarom A () 4. Click “Select Extrusion Direction” Button
: Datum Plane (P . .
v 2 Profile(s) Selected | mne ) 5. Change Selection Filter to “Edge(E)”’
Edne (E)

— Extrusion Direction

)\
« |& Extrusion Direction Selected ( 4 )
e

6. Select Edge marked by “1 1”(See Figure)

& oo N 7. Length : 1400
2 Poink Yeckor
Fe Fyv Wz 8. Click [OK] Button
| 0,00
| 100, 100, 100
© Mormal of Profilefs)
[ Reverse Direction
Ve u
Length | 7 ) t4m0 <
I solid
Marne I Extrude

ncel 2

&
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Step 16.

Sew |z|
2 Surfaces Selected ]
Talerance I 1

[ Mon-Manifold Sewing
[ Make salid

r Merge Faces

v Delete Original Shapefs)

Mame I Sewed Shape

LS-15. Corrugated Steel-Web Bridge

1. Geometry > Surface > Sew ...
2. Select 2 Surfaces marked by “O” (See Figure)
3. Click [OK] Button

.'ncel Apply | 3

&
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Step 17.

Divide Solid by Surface [X]
v 1 Solidis) Selectad |
— Dividing Tools

' Selected Surface ¢ 3-Pt Plane
| Tool Surface(s) Selected |

Paink 1 | o, o, 0
Point 2 | 0,00
Pairt 3 | 0,00

I Divide Touching Faces of Meighbors
Ed cSclect Meighbor Shapeis)

¥ Delete Original Shapefs)
[ Delete Tool Shapets)

@ancell Apply I b3

LS-15. Corrugated Steel-Web Bridge

1. Geometry > Solid > Divide ...
2. Select Bottom Solid marked by “O” (See Figure)

3. Click “Select Tool Surface(s)” Button
4. Change Selection Filter to “Shell (H)”

Shell (H)

&

5. Select Shell marked by “[_1” (See Figure)
6. Click [OK] Button

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

StE|Q 18 1. Pre-Works Tree : Geometry > Curve...
:% B?trukrf lane 2. Click Right Mouse Button and Select “Hide All”
B Geormnetry .
- 2 = 3. Mesh > Size Control > Along Edge ...
Edge Mesh Size [X] e Curve [1] ]
— u—-@; 5 g 4. Select 56 Edges (See Figure)
> B Edge(s) Gelected #3320 Hide Al .. .
& i & Lo = Hi 5. Select “Number of Divisions” for Seeding Method
2 | Select Reversed Edge(s) [—]—--ﬁ"%lefheo Ten o
_____ &) Size Carttor 6. Number of Divisions : 2
SeedogMathed | | B Mesh Contral [0] .
(W = ol - &5 Mesh Object [(] 7. Click [Apply] Button
#-_0 Mesh Set [1]
Murmber of Divisions || || B Reinforcement (0] -
| z ) Pre-warks | Post-WWorks| Report ..
(6
\_/

[ Adaptive Seeding

™ symmetric Seeding

= I Edge_Sesd

™ Display Edge Directions

@ (o)1 | Cancel(l Apply )}

)

MIDAS Information Technology Co., Ltd.



midas FEA Training Series

Step 19.

1. Toggle on “Include Intersected” Selection

2. Select 7 Edges marked by “O” (See Figure) ©

3. Select “Number of Divisions” for Seeding Method
4. Number of Divisions : 6

Edge Mesh Size |z|

P —
(_7Edgeis) Selected D ( 2

Select Reversed Edgeis)

5. Click [Apply] Button
Seeding Method
Qoreesoweel(3)
Murnber of Divisi
umber of Divisions
| ¢ )
(4
_/
[ Adaptive Seeding
™ symmetric Seeding
= I Edge_Sesd

™ Display Edge Directions

@ o4 | Cancel(l apply )E

& Drag Mouse to Select Edges .

& There are duplicated edges
in the same location .

MIDAS Information Technology Co., Ltd.
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Step 20.

1. Select 6 Edges marked by “O” (See Figure) ¢
2. Select “Number of Divisions” for Seeding Method
(5 Edgels) Jelected (/D 3. Number of Divisions : 10
~——_—— L
E Select Reversed Edgeis) 4. Click [Apply] Button
'S}dimmnd\ 7\
Murnber of Divisions

Edge Mesh Size |

X)

—_
=

) Lo

w

(c

[ Adaptive Seeding

™ symmetric Seeding

= I Edge_Sesd

™ Display Edge Directions

@ (o4 | Cancel(lW)E
&

& Drag Mouse to Select Edges .

& There are duplicated edges
in the same location .

MIDAS Information Technology Co., Ltd.
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Step 21.

1. Select 2 Edges (See Figure) ¢

2. Select “Number of Divisions” for Seeding Method
3. Number of Divisions : 2

4. Click “OK” Button

5. Toggle off “Include Intersected” Selection

Edge Mesh Size

~
(2 Edge(s) Jelected
[ 2 | Select Reversed Edge(s)

seeduguatiad

v

( INumber of Divisions (2
Mumber of Divisions

X)

O

N)|«_

w

(c

[ Adaptive Seeding

™ symmetric Seeding

= I Edge_Sesd

™ Display Edge Directions

@ @)Cancel I apply I |E|

& Drag Mouse to Select Edges .

& There are duplicated edges
in the same location .

MIDAS Information Technology Co., Ltd.
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Step 22.

1. Select Solid marked by “O” (See Figure)
2. Click Right Mouse Button and Select “Hide”

Previous Command..,

Display Mode
Transparency,..
Calar, .,

Display Mesh Seed. ..

Transform 2

Check Shape...
Repair Eactory, .,

Delete,,,

MIDAS Information Technology Co., Ltd.



LS-15. Corrugated Steel-Web Bridge

midas FEA Training Series

Step 23.

Mesh Preference X 1. Mesh > Mesh Preference ...
Auto Mesh 2. Select “Keep” for Shape Display after Meshing
v Pattern Mesh Optimization Level
v Plane Faor elelele 3. Click [O K] Button
v Cylinder 20 A 7
¥ Cone 3D A 7
[+ Sphere
WV Torus wieight on Shape Quality
Si sh
¥ EB-Spline Surface 1“8 =
i) -} 7
¥ Eezier Surface .
v Extrusion Surface e gl 7
¥ Revolution Surface Default Refinement Factor
Application Threshold Fine FEErse
Angle (0~90) 15 20 -} 1.0
Length Ratia {0-1) 0.7 3D 3 1.2

&daptive Seeding Criterion Default Mesher & Mesh Type

Angle Ratio 0.3 Mesher |Lcu:|p Mesher j
Deflection Ratio 0.z Type |Quadrilateral j

Minirnurm Mumber of Division on Curve

Ling Type 1 3: Closed Type 4 3: Other Tyvpe 1 3:

after Meshing

Shape Disp

" Hide " Wireframe

Reset " Cancel

——

&)

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 24. 1. Mesh > Map Mesh > Face ...
2. Select 2 Faces marked by “O” (See Figure)

3. Mesh Size : Division (2)

|
2 Facels) Selected (@ 4. Property : 1
\ 5. Click [Apply] Button

Mesh Size
" Element Size

[ Sort Object Face(s)

CSys |

1st 2nd 3rd
O I (R [ S
Prrty
=6
Mesh Set
I | Map-Mesh(Face)
Add to |Mesh Set ﬂ
[v Merge Nodes

Tolerance | 0.001

[v Skip Meshed Face(s)
[ Generate Mid-Side Nodes

@ oK |Car10e| Apply
—
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Step 25.

Map-Mesh Face &|
3 Facels) Selected (1
Mesh Size

{” Element Size

[~ Sort Object Face(s)

CSys |
1st 2nd 3rd

I (R VNS I (A

Property

-] hel
Mesh Set
I | Map-Mesh{Face)
Addto  [Mesh set =
[v Merge Modes
Tolerance | 0.001

[v Skip Meshed Face(s)
[ Generate Mid-Side Modes

LS-15. Corrugated Steel-Web Bridge

1. Select 3 Faces marked by “O” (See Figure)
2. Mesh Size : Division (2)

3. Property : 1

4. Click [Apply] Button

28 o |==Ce)
Y,

aﬂ‘*’ ‘ \\
‘\\
\\“\\\“
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Select 3 Faces marked by “O” (See Figure)

1

: Division (2)

2. Mesh Size
3. Property

01
4. Click [OK] Button

midas FEA Training Series
Step 26.

L

3 Facels) Selected

=

g
]
L
=
g
=
=i}
[
=

Mesh Size

" Element Size

[ Sort Object Face(s)

CSys

d 3rd

2n

ist

rty

Proy

-] el (&)

Mesh Set

Map-Mesh(Face)

=l &

|Mesh Set

Add to

[v Merge Nodes

0.001

Tolerance

[v Skip Meshed Face(s)

[ Generate Mid-Side Nodes

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 27-1.
Rroject Mesh 1. Pre-Works Tree : Geometry > Solid ...
pre works __ = 0520 st (2250 Jere 4 2. Click Right Mouse Button and Select “Show All”
L ::;E‘: Elﬂ'”t = v 1792 Elementls) Selected | ]
; f o Flane Pegigction 3. Mesh > Protrude Mesh > Project ...
Urrace E 6 ) -
- EED\TE?;S; [ Iglfm \J/-\ 4. Select “2D->3D” Tab
¥ g Target Face Selected
E CWE & e = t/(\?/ 5. Select “Displayed”

6. Select “Surface” for Projection Target

0 Projection Direckion
~- @ Mesh Show<->Hide 7. Select Bottom Face (See Figure)
+- B Size Ci
B Mesh (S0 g 8. Select “Nearest” for Projection Direction
[l Mesh Object [0] Mesh Size
+-_ ] Mesh Set [4] " Element Size (% Division 9. Division : 3
B Reinfarcernent [0]
:l"ﬁ'- Coordinate SVf‘Em o 10. Source Mesh : Delete

11. Property : 2
12. Mesh Set : Bottom

Pre-works | Post-wiorks | Report Works

Property 13 CI'Ck [OK] BUttOﬂ
Cle— =9a
Mesh Set N

[ | Q_%l Battom
Add ko |Mesh Set Rl

[ User Defined Mesh Set

0.001

ancel | apphy |

MIDAS Information Technology Co., Ltd.
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Step 27-2.

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 28. 1. Select Bottom Solid marked by “O” (See Figure)
2. Click Right Mouse Button and Select “Hide”

Previous Command, .,

Display Mode
Transparency,,,
Colar,,,

Display Mesh Seed...

Transform »

Check Shape. ..
Repair Eactory. .,

Delete,

MIDAS Information Technology Co., Ltd.
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2. Select Top & Bottom Face of Solid (See Figure)
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e
e

Mesh Size
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Mesh > Protrude Mesh > Fill ...
2. Select “2D->3D” Tab

Mesh () -l 3. Change Selection Filter to “2D Element (D)”
W AL —— 4. Select 60 Bottom Elements (See Figure)
Modes->2D | 10->2D | Edge-»2y  20->30 N~——_— . .
5. Change Selection Filter to “2D Element (D)”

[\/ B0 Bottom Element(s) Selected ]

Step 30-1.

6. Select 60 Top Elements (See Figure)

B0 Top Element|z] Selected ]

MES{ES‘SZM e 7. Mesh Size : Division (2)
| @ 8. Source Mesh : Delete

L Bcifebosc ol 9. Property : 2

10. Click [OK] Button

(s)

Source Mesh
™ Mone( * Delete o

e =
Property
@O
Mesh Set
w T i
Addto  [Mesh set -]
[ User Defined Mesh Set
’—

[V Merge Nodes

Tolerance 0.001
@ Apply |

MIDAS Information Technology Co., Ltd.
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Step 30-2. 1. Select Solid marked by “O” (See Figure)
2. Click Right Mouse Button and Select “Hide”

Prewious Command,,,

Display Mode
Transparency,.,,
icalar,,,

Display Mesh Seed...

Transtorm *

Check Shape, .,
Repair Eactory, .,

Delete, ..

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

SteQ 31. 1. Works Tree > Mesh > Mesh Set
Edge Mesh Si ' . . .
A2 _LeSt S2e E" 2. Click Right Mouse Button and Select “Hide All”
Jfos Wiew Point - ﬁis B6 Edge(s) Selected Y 5 ) 3. Click “Front View”
- B Work Plana i :
+- fu Daturn .
-8 Geometry 4. Mesh > Size Control > Along Edge ...
s erter [0] Seeding Method i
+ %‘ gu;fve [1[]3] 5. Select 56 Edges (See Figure)
+ UIrace o o o o
%53 Solid [3] Wumber of Divisions 6. Select “Number of Divisions” for Seeding Method
&y Compound [0] L.
] Geometry Set | 2 )l | 7. Number of Divisions : 2
- Mesh | )
+-ff Size Control [127] 8. Click [OK] Button
B4 Mesh Control [0] [ &daptive Seeding
..... e teat [
i (L) :
A, - - Mame | Edge_Seed
< " . [
Pre-wiorks : - r
Display v @ Cancel
Mew Mesh Set > <
8

Delete All Mesh Set U

Delete &l Empty Sets
. Reset Work Mesh Set
Sort r

HuB®a®H

MIDAS Information Technology Co., Ltd.
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LS-15. Corrugated Steel-Web Bridge

Step 32.

Map-Mesh Face El
2 Facels) Selected (2
N
Mesh Size
" Element Size

[ Sort Object Face(s)

CSys |

1st 2nd 3rd
IS [ T2 [ PR
Property

13 =]
Mesh Set
v | Map-Mesh(Face)

Add to |Mesh Set ﬂ

[v Merge Nodes
Tolerance | 0.001

[v Skip Meshed Face(s)
[ Generate Mid-Side Nodes

1. Mesh > Map Mesh > Face ...

2. Select 2 Faces marked by “O” (See Figure)
3. Mesh Size : Division (2)

4. Property : 1

5. Click [Apply] Button

@3 o | (o))

&)

MIDAS Information Technology Co., Ltd.
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Step 33.

1. Select 3 Faces marked by “O” (See Figure)

2. Mesh Size : Division (6)

3. Property : 1

4. Click [OK] Button

Map-Mesh Face

3 Facels) Selected

" Element Size

1 Sort Object Face(s)

CSys

2nd

1st

rty

Pr

=1 e (&)

3

— Mesh Set

1

Map-Meshi{Face)

IMesh Set

¥ s sub-Set

=R

Add to

—I¥ Merge Nodes

0.001

Tolerance
Iv skip Meshed Face(s)

>

ancel | Apply

[~ Generate Mid-Side MNodes
oK

= 2
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Mesh > Protrude Mesh > Project ...

2. Select “2D->3D” tab

3. Select “Displayed”

4. Select “Surface” for Projection Target

v 2464 Elements) Selected ] 5. Select Top Face marked by “O” (See Figure)
Projection
rfors - 6. Select “Nearest” for Projection Direction
[\/ Target Face Selected ( 5\ 7 DIVISIOﬂ B 3
/\_,/

8. Source Mesh : Delete

Projection Direction 9 Property c 2
@@ = _
10. Mesh Set : Top
Mesh Siee — 11. Click [OK] Button
" Element Size {* Division
| 3
7

Source Mesh A

" Mon " Move | Copy
f'“ e (+
Property
a
Mesh Set
d | 10) T O

Aadd to Mesh Set 7
[ User Defined Mash Set

[v Merge Modes
Tolerance | 0.001

s ()=
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Step 35.

1. Pre-Works Tree : Mesh > Mesh Set...
2. Click Right Mouse Button and Select “Hide All”
Pre-Works * | Auto-Mesh Edge
B View Paint a 3. Pre-Works Tree : Geometry > Curve...
+- Ef Work Plane
+- 3, Datumn 4. Click Right Mouse Button and Select “Show All”
- ¢ E':'mE ‘ Seeding Method
: - 5. Mesh > Auto Mesh > Edge ...
Y- g o Nurmber of Divisions 6. Select 112 Edges (See Figure)
% gggnnﬁzturﬂ ::;W<_>Hide X l CD@ 7. Seeding Method : Number of Divisions (2)
- Mesh 1] r 8. Pro .
+ [ Size Control [127] . Property : 3
Mlz:h 82!1?@ [0l [ Manual Division 9. Click [OK1 Butt
- y ;o. Crientation ' IC [ ] utton
z |Beta angle : 0 [Deq]
g [
4 " . » Property
- Pre-wiorks - @’ e
e Display [ S

[ Reinforcement

Mew Mesh Set
Delete &l Mesh Set |

Delete &l Empty Sets | |
Reset Work Mesh Set

Mesh Set
Sort ’ F | Auto-Mesh(Edge)
Add to |Mesh Set j

¥ Merge Modes
Tolerance | 0.001

[ Generate Mid-Side Nodes

E] Cancel
)
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[\/ 112 Bottom Elementfz] Selected ]

112 Top Element(s] Selected ]

Mesh Size
" Element Size

| Define Base Modes

[~ Reverse Ends

N\

N

Source Mes| 9
" Mone (% Delste

Mesh Tvpe
" Triangle

Property

Mesh Set

' Cuadrilateral

-] bl (&)

4 |

Add ko Mesh Set

[ User Diefined Mesh Set

‘Web

-

[¥ Merge Modes

Tolerance

|
@@ _ |

0.001

Apply |

LS-15. Corrugated Steel-Web Bridge

10 Elerment (00

Mesh (M)

e

1D Element (0]

1. Mesh > Protrude Mesh > Fill ...

2. Select “1D->2D” tab

3. Change Selection Filter to “1D Element (0)”
4. Select 112 Bottom Elements (See Figure)

5. Click “Select Top Element(s)” Button

6. Change Selection Filter to “I1D Element (0)”
7. Select 112 Top Elements (See Figure)

8. Mesh Size : Division (8)

9. Source Mesh : Delete

10. Property : 1

11. Mesh Set : Web

12. Click [OK] Button

~~, Bottom
Elements

MIDAS Information Technology Co., Ltd.
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Step 37.
& View Poit 1. Pre-Works Tree : Geometry ...
+-B@ Work Plane 2. Click Right Mouse Button and Select “Hide All”

o 3. Pre-Works Tree : Mesh > Mesh Set ...

t %; azghcégmul[ 1[?]?] 4. Click Right Mouse Button and Select “Show All”
is bt [)

= = | =
(8 Battorn [M:402]
8 Fill Mesh [M:404]
(8 Top [M:463]
[ Web [M:4E5]

@ Hide &l § ; )
—xHide
Showe All °

show<->»Hide

Display b

i
I I I
T

1

Mew Mesh Set
Delete All Mesh Set
Delete All Empty Sets

Reset Wark Mesh Set

Son »
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1. Mesh > Element > Extract Element ...
2. Check on “From Nodes”
3. Click “Right View”

Extract Element

m
w
(7
5
(5
5

" From Shape 4. Type : 2D Element from Free-Face
i s
5. Select 167 Nodes (See Figure)
- 6. Property : 1
f* From Modes .
Type 7 CIle [OK] Button
" 1D Elemen il e-Edge °
167 Nodels] Selected | O
E Select Base Elements [Optional] o So -
Orientation T~ ~ e
| N ~ ~ ~
ey -
roper
T 116) = il
IMesh Set ::
d | Extract-Mash Ll
&dd ko |Mesh Set ﬂ i
I o
|— L
[ Regisker Based-on Owner Mesh Set L
@ ( ol )Cancel | apply |
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LS-15. Corrugated Steel-Web Bridge

Step 39.

3D PolyLine X]

* Single Location

Input Skart Location

Lacation | @
[

Method |.ﬁ.BS E Y2

" Through Mulkiple Yertices

Crder
i+ i

Ordering Method

N
e L @O A )X S,

1. Geometry > Curve > Create 3D > Polyline (Wire)...
2. Check on “Make Face” & “Close”

3. Toggle on “Node Snap”

4. Select P1~P8 in sequential order (See Figure)

5. Click Right Mouse Button on the work window

6. Click [Cancel] Button

e
e e e e
—_—
=
e

e e
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4. Number of Divisions : 6
5. Click [Apply] Button
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e
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e
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e
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i
il
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Edge Mesh Size

Step 40.

)

( 2Edge(s)( 2 )ted

|Number of Divisions

Murnber of Divisions

[ adaptive Seeding

Edge_Sesd

Marne

-
5

)

Apply

‘ Cancel

[0

£l

midas FEA Training Series
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LS-15. Corrugated Steel-Web Bridge

Step 41.

Edge Mesh Size

Se

o~ N\
(3Edgeis)( 1 Jted
——— N

r
@ o4 ‘ Cancel< apply )

|Number of Divisions ﬂ
Murnber of Divisions

| z
[ adaptive Seeding

-

= | Edge_Sesd

1. Select 3 Edges marked by “O” (See Figure)
2. Select “Number of Divisions” for Seeding Method

3. Number of Divisions : 2
4. Click [Apply] Button

&)

e e —— e e
wﬁﬁ

i —————
=~

‘-"‘-ﬁ.ﬁ:‘
=
‘H__--

—
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Step 42.

1. Select Edge marked by “O” (See Figure)
Edge Mesh Size X 2. Select “Number of Divisions” for Seeding Method
e 3. Number of Divisions : 10
1Ed d
QIETOQYE ]

2 | Select Reversed Edge(s) 4. Click [OK] Button
SeedingMethnd
”

Murmber af Divisions

| 10

[ Adaptive Seeding

™ symmetric Seeding

= I Edge_Sesd

™ Display Edge Directions

@ mc.ﬁncell Apply | 3
S~
&
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6. Check on “Uniform”
7. Offset (-20) , Number of Times (2)

8. Source Mesh : Delete

9. Property : 2
11. Click [OK] Button

10. Mesh Set : Wall

4. Click “Select Extrusion Direction” Button

1. Mesh > Protrude Mesh > Extrude ...
5. Select “Y-Axis”

2. Select “2D->3D” tab
3. Select 226 Elements (See Figure)

MIDAS Information Technology Co., Ltd.

4
Vs o
N (2)
) m\T ; S|z |8 :
N . 8\ :
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" Won-Unifarm
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Lo |E B
A |G z
D £
o ©
o o
= =
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=
o
o
S
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(F1)

226 Element

Extrusion Direction
Mumber of Times
Tolerance

[ Two Way Extrusion
(8)
Maove
P
|
|Mesh Set
I User Defined Mesh Set
|
| .

|Selectinn

s
[}
i

ul!

=

(=

v

1D-320 | Edge-»20
v
Source Mesh
" Mon
i
Property
Add ko
v Merge Modes

=
o
a
=
a
=
=
]
e

Step 44.
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Analysis > Material ...
2. Click [Create] Button
'e‘"" Material X 3. Select “Isotropic” tab
@Tl o 4.1D: 1, Name : Steel
. e v ooty o 5. Elastic Modulus : 2e7 N/cm?
o 0 o 6. Poisson’s Ratio : 0.3
oo 7. Weight Density : 0.07698 N/cm3
mld e | 8. Model Type : Elastic
i ok T _
e ) 9. Click [Apply] Bt.Jtton
v AN e @ Nl 10. Select “Isotropic” tab
U 11. 1D : 2, Name : Conc
Cmmmde' 12. Elastic Modulus : 2.4e6 N/cm?
13. Poisson’s Ratio : 0.167
14. Weight Density : 0.02452 N/cm?
o= 15. Model Type : Elastic
 Thema. | 16. Click [OK] Button

o | o (Co) 17. Click [Close] Button
9

Step 45.

Elastic Modulus
(¥ Poisson's Ratio
" Shear Modulus

Expansion Coeff.

Poisson's Ratio Mone

Expansion Coeff. |None

Structural
Elastic Modulus

ﬁ’
;|' :
SBE

" Poisson's Ratio

U

=X

i@

H

-

«

z

g
IEE

Expansion Coeff.  [None

Time-Dependent Behavior
Creep/Shrinkage |None

Ll
B &

Time-Dependent Behavior
Creep/shrinkage |None

Compressive Strength |N0ne
Thermal... DB >

( OK W Cancel Apply
N

Lol
BB
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Analysis > Property ...
2. Create 2D ...

Create | ~] | 3. Select “Plate” tab

4.1D : 1, Name : Web
5. Thickness : 1 cm

Reinfarcement,., 6. Select “I: Steel” for Material
Others,., .

7. Click [OK] Button

8. Create 3D ...

9.1D : 2, Name : Conc

Monstruckural Mass | 0 Mjemfg

Materia 10. Select “2: Conc” for Material
Material CSys [Elemert CSys | 11. Click [OK] Button

Offset Yalue 0 cm [~ Use Base Function 12. Click [CIOSE] Button

[ Consider Transverse Shear Deformation

[ Consider Driling DOF Cptions. . Create/Modify 3D Property [5__(|

Solid
Ok, Cancel | Apply | e
O, @ @ i

Material CSyws  |Element Coys

Cancel Apply
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LS-15. Corrugated Steel-Web Bridge

Step 47.

Create;"h’

] Mame

" Beinforcement Property

Ear Bar Seckion Grld l Grid Section ]

N S

Create | = I

10...
20,
3.

Feinforcement, ..

" Reinforcement

Model Code |CEB-FIP ~]

"
Curvature Friction Factor 0.3
Waobble Friction Factor 2.62-005 /1jom

Ancharage Slip

[+ Begin 0.6 \em
V¥ End @ 0.6 Jem

‘ : E Ok ’ Cancel | Apply |

1. Create Reinforcement ...

2. Select “Bar Section” tab

3. 1D : 3, Name : Section

4. Click [Apply] Button

5. Select “Bar” tab

6. 1D : 4, Name : Tendon

7. Select “I1: Steel” for Material

8. Cross Section Area : 10.01 cm?
9. Check on “Tendon”

10. Curvature Friction Factor : 0.3
11. Wobble Friction Factor : 6.6e-5
12. Anchorage Slip : 0.6 cm

13. Click [OK] Button

MIDAS Information Technology Co., Ltd.
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LS-15. Corrugated Steel-Web Bridge

Step 48.

Create/!

[ Consider Shear Defor

e 1D Property
Trus apered Beam ] Plot 1D ]

ID Mame :| =

olar
Material elw
Cross Sectional Area (A 10,0098211  cm?

Torsional Constant (Ix) ,w om e
Area Moment of Inertia (Ty) ’W o
Area Moment of Inertia (Iz) ,m om
Effective Shear Area (Ay) ,7 m?
Effective Shear Area (Az) ,7 n?

blid Round

C ox 18 Yoe |[ ooy ]

—

3.1D : 5, Name : Ex-Tendon
G 4. Select “1: Steel” for Material
30...

Interface, ..
Reinforcement. ..
Cthers, ..

1. Create 1D ...
2. Select “Beam” tab

5. Click [Section Template...] Button
6. Select “Solid Round”
7.D:3.57cm

8. Click [OK] Button
9. Click [Close] Button

. Solid Fiound e

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

Step 49.
€O

(7 2.BC Set: BC
i 3. Click “Front View”
Constraint ['5_(| .
= 4. Select 955 Nodes (See Figure)
EE]:: 5. Check on “T1”

Type  |Node |

955 Modeds) Selected Y 4 -
———————— N | TT---___

Free Face Modes

6. Click [Apply] Button

HE®BE®

—-—-—
-——
-——

Seed Mode |
»
Feature Angle [Dea] l:
Mode ]
* add (" Replace " Delete
[ Apply to Unassigned Objects Cnly | \ \ \ \ l
0s NN
‘@rTZ T3 ™ \ \ \ \ \
R Rz [ R3 T \ \ \ \ ‘
N
Fixed | Free | | | \ \ \ ‘ \
Pinned | Mo Rokation | — \ \ ] ‘ \
Swvrmekry Anki-Symmekry [ I
Plane 12 | Plane 12 | |
Plane 23 | Flane 23 | ..................................................... ‘
Plane 31 | Plane 31 |

@ Cancel @{e
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Step 50.

B 5etC BC 3
Cbject
Type |N|:u:|e J

/\
EJC 9 Nodeis) Selected ]:)
v

Free Face Modes

Seed Mode |

Feature Angle [Deq]

Mode
+ add (" Replace Delste
[ Apply to Unassigned Objects Cnly S
5

DOF
¥ T1 v T2 v T3
[ Rl [ R2 [ R3
Fixed Free

< Pinned i ’ Mo Rokation

Swvrmekry Anki-Symmekry

Flane 12 | Flane 12 |
Flane 23 | Plane 23 |
Plane 31 | Plane 31 |

LS-15. Corrugated Steel-Web Bridge

QG =

éﬂ Gearmetry
- Mesh
- Size Control [159]
B Mesh Control [0]
B Mesh Object [0]
=-_] Mesh Set [B]
[ Default Mesh Set [M:1]
[C Bottorn [M:402]
[ Fill Mesh [M:404]
Ca Tl:l|:| [M:463]
() diteb-Ehi: A55]

1. Pre-Works Tree : Mesh > Mesh Set > Wall ...

2. Click Right Mouse Button and Select “Show Only”
3.BC Set: BC

4. Select 9 Nodes (See Figure)

5. Click [Pinned] Button

6. Click [OK] Button

(] Wall [M1:474
Show Only

Display Mode »
N Display »
S Shrink

N Transparency.,,,
A Y
s Color.,
N

Delete

— Cnﬁy
N

Mesh S\E't\ 4 E
~
Wark Mesh Qst\ »

| InSSnS— |
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Pre-Works Tree : Geometry...
Step 52. 2. Click Right Mouse Button and Select “Hide All”
3D Line E3 3. Pre-Works Tree : Mesh > Mesh Set ...
Wiew Point Input Start Location
: % ew Point & | @ 4. Select all Mesh Set
= Ly Datar Locaten 5. Click Right Mouse Button
Y. LGeomety Methad [ag5 +, v, 2 =] e )
= & 5ize Cormromrmm s — ’ 6. Select “Display Mode > Feature Edge
9 Mesh Contral [0] =2 vv 7. Geometry > Curve > Create 3D > Line ...
E Mesh Object [0] w
-+ Mesh Set [R] 3 .
et Mosh Set T 8. Location : (-60, -1440, 12.5) , <0, 2880, 0>
(3 Bottorn [M:402] -
= il Mosh M:404] 9. Click [Cancel] Button

3 Top [M:463]
[ Web [M:46R]
Wigll [hd:474]
ow nly
Hide

Display Mode Wirefrarme

Display * Shading .
Shrink Feature Edge /
Transparency,,, P

Calar,.. )

Delete

Copy

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Mesh > Auto Mesh > Edge ...
Step 3. 2. Select Edge marked by “O” (See Figure)
3. Seeding Method : Number of Divisions (1)
Auto-Mesh Edge X 4. Property : “3: Section”
ﬁ&MA\a ) 5. Check on “Reinforcement”
Seeding Method \\\ . H H
. 6. Type : Bar in Solid
Murnber of Divisions \‘\ 7. Property : “4: Tendon”
| @ e 8. Mesh Set : Tendon
[ AN g
[ Manual Division li \\ 9 CIICk [OK] BUtton
Qrienkation
| Beta Angle : 0 [Deq]
Property
G fosn 3110

v Reinforcement

Type |Bar in Solid ﬂ
4 |4: Tendon ﬂ @
Mesh Set

[+ | kTendnn
| (&)

[v Merge Nodes
Tolerance | 0.001

[ Generate Mid-Sids Modes

@ @ Cancel
N\
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Mesh > Transform > Translate ...
Step 54. 2. Select “Mesh”
 ———  BE 3 Mesh 3. Select “Mesh > Reinforcement > Tendon(1)” in Works Tree
L2ns 2 e ves =3 | @ Size Contol [189] o o
@) Mesh Control [0] 4. Click “Select Direction” Button
Mesh Object [0] .
- % Mesh Set [6] 5. Select “X-Axis”
[ Default Mesh Set [M:1] .
| | 3 Bottorn [M:402] 6. Select “Uniform Copy”
Direckion & Distance | Distance in C5 [ Fill Mesh [M:404] . 7
Direction /\/_\g ) Top [M:463] 7. Distance (-120) , Number of Times (1)
— () ‘Web [M:465]
& [ ( Direction Selected( 4, 5 T Wil [M:474] 8. Mesh Set : Tendon
" 2 Points Yector L - [ RetriOTCeTTe .
- - - 9. Click [OK] Button

" Move % Uniform Copry
" Mon-Unifarm Copy

Distance |

Mumnber of Times

v Include Color [ Include LBCs

Mesh Set

v Reqister Each Mesh Independen

[ | Tendon
Add bo |Mesh Set j

v Merge Nodes

Tolerance | 0.0

B@Cx [9)0m]

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Pre-Works Tree : Mesh > Mesh Set ...

[ Geometry Set -

- @ %&sgize ot (133 2. Select all Mesh Set

% mes: Enbr_wtrnl[[DD]] 3. Click Right Mouse Button
e3 ject
-

tesh Set [6] 4. Select “Display Mode” and “Shading”
[ Default Mesh Set [M:1]
() Eottom [M: 78]
[C) Fill Mezh [b: 78]
[ Top[mM:137]
[ web[m:139]
W'l k148
- Show Only

Feature Edge with Shading
Transparency... Free-Face Wireframe
Colar,..

Delete
Copy

MIDAS Information Technology Co., Ltd.
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

o 1. Mesh > Auto Mesh > Edge ...
Step 57
' W 2. Click “Right View”

g 3. Select Edge (See Figure)

Auto-Mesh Edge X & 4. Seeding Method : Number of Divisions (2)

B —
( 1 Edge(s] Selected ) (\%( @ 5. Property : %“5. Ex-Tendon”
Seeding Method ]

6. Mesh Set : Ex-Tendon
7. Click [Apply] Button

il SIS
rumber of Divisions )@ j \\
\

Mumber of Divisions \
\
| z \
\
\

r \
\

I Manual Division \\

Orientation \\

|Beta angle : 0 [Deg] \\

\
Property \
5 |5 Ex-Tend { H \ I Y N X N I N N I I
‘e‘ \\ I Y X I Y O O
I Reinforcement \
| ] Ninm
s s | =
Mesh Set e | -]
e —
e CExcTendon -
L]
Add to |Mesh Set j | [~
v Merge Nodes = =
Tolerance | 0.001
[~ @enerate Mid-Side Nodes
@ ul's Cancel Apply
W,
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Step 58.

Auto-Mesh Edge

3

D ——
C  1EdgelsiSelected D ( 1

Seeding Method

(Flumber of Divisions

MNumber of Divisions

-\

@

-

Qrientation

I Manual Division

©,

|Beta angle : 0 [Deg]

Properky

I Reinforcement

= o (3

LS-15. Corrugated Steel-Web Bridge

1. Select Edge (See Figure)

2. Seeding Method : Number of Divisions (6)
3. Property : “5: Ex-Tendon”

4. Mesh Set : Ex-Tendon

5. Click [Apply] Button

| [
[ | I
Mesh Set d D
2 | Ex-Tendan
Addto  |Mesh Set =
Iv Merge Modes
Tolerance | 0.001

[~ @Eenerate Mid-Side Nodes

E] QF Cance ‘I’
)
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 59.

1. Select 2Edges marked by “O” (See Figure)
2. Seeding Method : Number of Divisions (1)
Auto-Mesh Edge
B C Ttimiseas I:) 3. Property : “5: Ex-Tendon”
gJe| 5] aelece:
Seeding Method 4. Mesh Set : Ex-Tendon

| Mumber of Divisions >(> j 5. Click [Apply] Button
2

Mumber of Divisions

' O

-

I Manual Division

Orienkation

| Beta Angle : 0 [Deg)

Property
I 5 |5 Ex-Tend H I Y N X N I N N I I
‘e‘ I Y X I Y O O

I Reinforcement

[
Mesh Set | -]
2 | @endun 4 1
( ) L]
Add to |Mesh etk L—I [&] | [~
v Merge Nodes = =
Tolerance | 0.o01

[™ Generate Mid-Side Modes

N
B o | o)

&)
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Step 60.

Auto-Mesh Edge

Seedlng Method

Numher of Divisions J
Mumber of Divisions O

| @)
-

[ Manual Division

Crrienkation

| Beta Angle : 0 [Deg)

Propert
e (o)

I Reinforcement

| =
[ =
Mesh Set
2 | Ex-Tendon
Addto  |Mesh Set =l
v Merge Modes

Tolerance | 0.001

[™ Generate Mid-Side Nodes

@& C o Dowen [0

Bl C  1EdusislSelected ]:)

)

LS-15. Corrugated Steel-Web Bridge

1. Select Edge marked by “O” (See Figure)
2. Seeding Method : Number of Divisions (1)
3. Property : “5: Ex-Tendon”

4. Mesh Set : Ex-Tendon

5. Click [OK] Button

Nez
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

SteQ 61 - Mesh

- Size Control [189]
& Mesh Control [0]

_ B Mesh Object [0] -
. 2 Mesh Set [10] 1. Mesh > Transform > Mirror ...
______________ 8 o ey 2. Select 3 Mesh Sets in Pre-Works Tree (See Figure)

Cpedy CBemer [tk ) Fill Mesh [M:404] :

0 Top [M:463] 3. Mirror Plane : XZ-Plane
[\I’ 3 Mesh Set(s) Selected Wab [M:4E5 A

) deb ML (5 4. Click [OK] Button

" Point " Axis * Plane [ Ex-Tendon [M:478]

[ Ex-Tendon 2 [h:479]
[ Ex-Tendon 3 [h:480]
(v [\/ Mimor Reference Selected Ex-Tendon 4 [M:d81]

™ 3 Point Plane

Pt1 |

Pt2 |

Pt3 |

[v Copy Mesh Object

[~ Register as New Set ..
[v Incude LBCs (Only Nodal LBC)

[ Merge Modes
Tolerance | 0,001

E] oK | ancel‘ Applyl _,f'j
&,
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 62.

1. Analysis > Load > Body Force ...
2. Load Set : Self Weight

3.Z:-1

4. Click [OK] Button

Body Force

Load Set | 5elF Weight

Gravikational Force Fackor
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

1. Analysis > Load > Pressure ...
Step 63. 2. Load Set : Press

m
Pressure
3. Type : Face Pressure
— GO "

Load et/ | Fress

i 4. Object Type : 3D Element Face
Type @‘ L ] yp
Object = 5. Click “Front View”
Type 3D Element Face @ .
6. Select 5016 Elements (See Figure)
BO01E Element Face(s) Selected@ @
(] 7. Direction : Normal
Free Face/Edge \
N H 8.PorP1:1.22 N/cm?
seedhode | 9. Click [OK] Button
Feature Angle [Creq] AR
Mode \\\
{» Add " Replace  © Delete AN

[ apply to Unassigned Objects Only

Direction |Nnrmal 7 j I i::::: :::: I
Ref, Coys o 4 T T T

. I L
1| I L
Projection " o 1 \ \ \
[v Unifarm | \ \ \

Base Funckion |Nnne - : \ \ \
P ar PL N,I' cm2 - | | \ \ \

Mfcm? \I
|
I

p3 Myfcrn2 }

P4 Mfcm?

g oy ol

»
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1. Analysis > Load > Prestress for Reinforcement ...

2. Select “Prestress” for Load Set

Pre-Works Tree
4. Check on “Post tensioned (Jacking Force)”

5. Begin & End Force
6. Click [OK] Button

in

Select 2 Reinforcements

3.

1.33e6 N

B Mesh Control [0]

=
]

+-@ Size Control [183]

—-E Mesh

ject [0]

Mesh Ob

Mesh Set [10]
[ Default Mesh Set [M

[ Bottam [M
[aF

1]

4021
1404]

Il Mesh [

14631
18R]
474]

i
[ Top [
[ web [M

[ wall [

478]

[ Ex-Tendon [M

479]

[ Ex-Tendon 2 [M

) Ex

4a0]

-Tendon 3 [M

4a1]

[ Ex-Tendon 4 [M

R Tendonil) [

E Tendon [M:A

Step 65.

3
2

Load Set | Prestress
Object

o]
=
@
g
2

=

=
Q

(=3
=

&
g
c
g
e

=8

2 Reinforcement(s) Selected

Mode

" Delete
[ Apply to Unassigned Objects Only

" Replace

f¢ Add

" Uniform

{* Jacking Force

M

1.33e0

Begin

M

1.33e6

End
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Analysis Case 1. Analysis > Analysis Case ...
Step 66.
Mo, Marme | Type | Description |A 2. Click [Add] Button
i Modify
3. Name : Linear
Copy
Delete 4. Analysis Type : Linear Static
5. Drag & Drop “Load” to “Used” Window
s a . 6. Click [OK] Button
w
— 7. Click [Close] Button
Add/Modify Analysis Case rz| 8. Analysis > Solve ...
I, Linear o
e | C 3 9. Click [OK] Button
Description | ~
analysis Type |Linear Skatic 4 j Qubput Contral Analysis Contral
Analysis Madel
Initial Element & Al Mone  © From Other Case | J | J
Initial B.C. Al O Mone O From Other Case | J | J Solver Manager gl
Add to aor Modify Initial Model
Set Tree Used Unused Mame Type Description -
= ~ Element -~ ~ Element ” Element n A -
fd DefaultMeshSet | b BC b BC d Linear Linear Static
~ Biattom — -4 Load
~ Fill Mesh $ Prestress
~ Top +_ Press
~ Weh + Selfweight
f wal
' Tendon(1)]
' Tendon —
fg) ExTendon b
) ExTendonz < >
~ Ex-Tendon 3 o o
~ Ex-Tendon 4
L) BC Cancel
-4 Load
6
[ Salve Each Load Set as Independent Load Case oK | Cancel Apply
—
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midas FEA Training Series

LS-15. Corrugated Steel-Web Bridge

Step 67.

Post-Works x
+-[#p Post Style =
-l Linear{3tructural Linear Static )

-I-[&@ Linear(1)

+ -4 Reactions
-I-i& Displacement
B TDE)
& TRV

1. Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > Displacement

2. Double Click “TDtXYZ(V)”
3. Click “Sens.” Button

4. Select “Undeformed” for Mesh Shape (See Figure)

5. Select “Post Style” Toolbar
6. Select “Gradient” for Contour Type
7. Select “Feature Edge” for Edge Type

Structural Linear Static -

Curve | Surface | Solid | Geornetry | AutofMap-Mesh | Protrude-Mesh | Mesh | Analysis | Post Datd
Linear(1} - & |- TDEYZON

= UTALY
& Thr (V)
& TOrZ (V)
& TOrevE()
£ 10 Element Forces/Moments |
£ 2D Element Forces/Moments
£5 2D Elemnent Strains
@ 30 Element Strains -
< | O

Pre-wiorks | Post-works | Report Wiorks

e

(B gt (6)

T E-E-E

i

P B IZ % 1:
Ko Edoe

Shading(wirefrarne)

Shading(Feature Edge)
Shading(Free Face Wireframe)

[UNIT] M, o

[ DATA] Linear(Structural Linear Static ) , Linear(1) , TDEYZM) | [Qutput CSys] Global C8ys

|
Deformed+Undeformed
+1 58173e+000
1.8%
+1.48293e+000
259%
+1.384072+000
14 4%
+1.28521 e+000
91%
T2%
+1.08745e+000
E3%
+3.88620e-001
7%
9.5%
52%
21%
S0%
+4.94731 0e-001
S1%
3.954482-001
S4%
59%
T.3%
4.8%

1.18634e+000
+B.89758e-001
+7.80896e-001
+5.82034e-001
+5.83172e-001
+2 86556e-001
+1.87724e-001

+8.86620e-002
+0.00000e+000
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

Step 68.

1. Select “Mirror Mode” for Visualization

2. Property Window : Miscellaneous
3. Select “X Max Boundary” for Mirror Plane Type
4. Click [Apply] Button

& -|@- @ -
riginal

Iz0 Surface

Slice Plane
Clipping Plane
Mitrar Mode e
- — +1 568179+000
1.5%
+1 48293e+000
T A1 38407e+000
14 4%,
+1 28521 e+000
91%

+1.18634e+000
+1.08748e+000
+9.68620e-001

Muperties = 57
‘ Miscellaneous - - oo *085750s001
< o, 7 A0Ge001

=hading Calar ] =0c0:0 <% B a0 3Me-001
Feature Edge Color ] 000000 1 s g% Tae0m
Feature Edge Thick, 1
Feature Edge Angle  30,000000
Symbol Scale Factor  1,000000
Mo Symbol Result Euclude
Highlight Line Calar
Mirrar Plane Type
Mirrar Plane Qrigin i
Mo Result Elermentt,,, [l 000000
Mo Fesult Elernen,,, 1
Dutput CSys Default

C_ teply (4)

+4.94310e-001
+3.95448e-001
+2 96556e-001
+1.97724e-001
+3.68620e-002

21%

+0,00000e+000

& Maw Boundary
.

[UMIT] N, cm
[DATA] LineariStructural Linear Staticy |, Linear{1) , TDBYZ0 |, [CQutput CBys] Glohal Coys
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midas FEA Training Series LS-15. Corrugated Steel-Web Bridge

_LSte 69. 1. Post-Works Tree : Linear (Structural Linear Static) > Linear(1)
rET— - > 1D Reinforcement Stresses/Strains
- E’%?%‘Sf;&?“t | 2. Double Click “REINFORCEMENT BAR, LOW,SXX”

2 am 3. Property Window : Contour

% %ﬁﬁfw 4. No Result Entity : Feature Edge

= oz 5. Click [Apply] Button

TOrZiW) .
g TD::XYZ(U) PPy

+ {I,a 10 Element Forces/Moments

+ E 20 Elernent Forces/Morents

+-E5 2D Elernent Strains

+-§ 30 Element Strains 4o, 2538124005
+-£5 2D Elernent Stresses 12t 242734005
+- @) 30 Elernent Stresses 11'3%+1 23185e+005
--=g frTfeT " T4 22097e+005

+1 . 210092+005
+1.,19920e+005
+1 18832e+005

Pre-wiorks | Post-Works | Report Works

< Contour -

ar Ty Fill
Elernent Edage Il 000000
Elernent Edge Thi, 1
Contour Line On/Off False
Contour Line Il 000000
Contour Line Thk, 1
MawMin Value On/0ff False
0

47%

+1.17744e+005

3T
7 +1 16656e+005

29%
+1 15565e+005

0.79%
+1.14479+005

0.0%
+1.13391e+005
+1.12303e+005
+1.112158+005

0.0%
+1 10127 e+005
+1 08035e+005

0.2%

—— +1 07950e+005

Max Value
Min Value 0
Out Of Range Part Exclude
Color Type RGE
Contour Color 1 [ ff000a
Contour Color 2 [ it
Feverse Color False
Band Mumhber B
Mo Result Enfity °
Coarse Contour 2
"\ [UNIT] M, e
( Apply ! 5 ’ [DATA] Linear{Structural Linear Static ) , Linear{1) , REINFORCEMEMNT BAR, LOW Line-5x | [ Output CSys ] Element Local
~
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