TP-3. Curved concrete box girder
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TP-3. Curved concrete box girder with compressive struts

Overview

= Modeling a curved concrete
box girder with compressive
struts

=  (Geometry
- Mirror

- Fuse

- Revolve
- Rotate
- Cut

= Mesh
- Auto Mesh

e

MIDAS Information Technology Co., Ltd.



midas FEA Training Series

Step 1.

Analysis Control

Contral l Solver ]

Analysis Type
+ 3D ~
o ~
™ Axisymmetry ~
™ CFD 2D

[v Convert Model Weight to Masses

{* Lumped Mass " Consistent Mass

Auto-Constraint
[v¥ Rotational DOFs for Truss [ Plane  Solid Elements

Unit System

Farce M Length |

m Energy| ]

Gravity Acceleration 9.80665 m/sec?
Initial Temperature o [1]

N\

Unit System

Faorce {Mass)
" kaf (k)
(" tonf (ton)
Mg, ka)
" kM (kom)
 IbF (lb)

£ kips (kipsfg)

[ Set/Change Default Unit Swstem
(XD e
—

TP-3. Curved concrete box girder

1. Analysis > Analysis Control — Control tab
2. Analysis Type : 3D

4. Length : m
5. Click on [OK] Button
6. Click on [OK] Button

Length
"
" m
™ in
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Energy
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Step 2. 1. Geometry > Work Plane > Move...
2. Select the “Ref. Plane” tab

Move Work Plane Ead 3. Select “XZ” plane as reference face
Tran & ot ] 3 Pnt Pln ] Marmal ] 4. Click on [OK] Button
[[v'" Reference Face Selected ]] 3> 5. Toggle on “Normal” view
NS
Offset | 0

[ Define Origin Poink

[ Save Work Plane

Marme |

Flip Marmal | Reset to GCS |

@ "Cancel| apply |
&)

0,
OELEEELYL
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X Y z
0.00 0.00 0.00
M 0.00 0.00 3.81
: 0.00 0.00 3.54
Vertex Coordinate Table | & 0.00 0.00 0.23
— 163 0.00 023 1. Geometry > \ertex > Tabular Input...
A Z |8 -1.63 0.00 3.54 2. Copy the highlighted tabulated coordinates
1| 000000 00000 00000 -1.88 0.00 0.66 into the dialog box.
2| o0oooo ooooo 28100 -1.88 0.00 0.33
3l 00000 00000 35400 -2.00 0.00 0.66 3. Click on [OK] Button
4| 00000 0OoOO0 002300 -2.00 0.00 3.40 .
5| -16300 00000 02300 -2.22 0.00 0.00 4. Toggle off “Toggle Grid”
G| -16300 00000 35400 -2.27 0.00 3.29 5. Hide Datum & WP
7| -1.8200 00000 0.GBO0 -2.27 0.00 0.66
gl -1.8800 00000 003300 -2.39 0.00 0.66
a| -20000 00000 0.6E00 -2.39 0.00 0.35
10| -2.0000 00000 34000 @ -2.64 0.00 0.27
11| -2.2200 00000 00000 -2.77 0.00 3.49
12| -2.2700 00000 32900 -3.54 0.00 3.49 @
13| -2.2700 00000 OGEOO -4.58 0.00 3.02
14| -2.3900 0.0000 0.6800 -4.79 0.00 3.48
18| -2.3900 0.0000 0.3500 -4.79 0.00 3.18 Previols Command. .
16| -2.6400 0.0000 02700 -4.95 0.00 3.03
17| -27700 ©0o000 34900 -6.58 0.00 0.64 Toggle Grid
18| -35400 00000 24900 -6.77 0.00 1.05 Grid Setting...
19| -45800 00000 2.0200| o -7.16 0.00 0.46 Mave Wark Plane. ..
-7.16 0.00 1.04
Load From File... | 718 0.00 1.00 v Taggle GCS Triad
[ Make Yertices as Compound -;gg 888 821 v Togole WG Triad
-/ . . Turn an All Triads
E] @ll] el -10.95 0.00 2.87 Turn off Al Triads
-13.21 0.00 2.80 [m)
1673 0.00 3.16 Fide AT abek
-16.73 0.00 3.48
-17.82 0.00 3.81
-17.82 0.00 3.28
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TP-3. Curved concrete box girder

Step 4.

Impuk Stark Location

Lacation | o, a

Method |AES %, v R

E] Apply | Cancel |

L) s @O X

1. Geometry > Curve > Create on WP > line...
2. Toggle on “Vertex Snap”
3. Connect the nodes as shown in the picture
4. Click on [Cancel] Button

-+ -+
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Step 5.

1. Geometry > Surface > Create > Plane Face ...
2. Select the highlighted edges
3. Click on [Apply] Button

Plane Face

33 Curvelz] Selected ] 2

Tolerance I 1e-005

Marne I Plane Face

@ Cancel |
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TP-3. Curved concrete box girder

Step 6.

Plane Face

1. Geometry > Surface > Create > Plane Face ...
2. Select the highlighted edges
3. Click on [OK] Button

(=

9 Curvels] Selected

Tolerance I

1e-005

MNarne I

Flane Face

@ ’I Cancel | h:3
&Y

—I;\
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Step 7.

1. Toggle on “Isometric 1” view

2. Geometry > Transform > Mirror ...
3. Select all

4. Select the highlighted plane

5. Click on [OK] Button

v 39 Obiject Shape(s) Selected J|( 2

" Paint: " Axis (* Plane

O,
SN )

f+ [\/ kirrar Reference Selected ]

" 3 Paint Plane

Pe1 |

PL 2 |

Pe3 |

[v Copy Objectis)

E] Cancel | Apply |
Y
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Step 8.

m 1. Toggle on “Front” view

_ 2. Geometry > Surface > Fuse ...
Fuse Surfaces @ . .
— H) 3. Select two highlighted faces

5
2 Surfaces Selected ]] 6 4. Click on [OK] Button

Name | Fused Shape 5. Select the highlighted lines and delete them

E] Cancel | Apply
7\

&

Delete |
L__j: Cbject(s) to be deleted: T
Line
Line
Line
Line
A, v,
oK | Cancel | V
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Step 9.

1. Geometry > Work Plane > Move...
2. Select the “Tran & Rot” tab

3. Angle: 90 [Deg]

4. Click on [OK] Button

Move Work Plane e [’El
Ref, Plane | Tran & Rot 35 prt PR ] Marrnal ]

Translation
D Dy Dz 5. Toggle on “Isometric 1” view
0 0 a .
| | | 6. Toggle on “Grid Snap”
Raotation

O wpis O w-fis 0 z-fAwds

[.ﬁ.ngle | 90 [DE';I]]@:

f+ G5 £ WS

O,
SN )

NS

@i~ »+00x

[ Save Work Plane

MName |

Flip Marmal | Reset to GCS |

E] Cann:el| Apply |
&)
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Step 10.

Input Center Location

Method

Location (| 300 DK

Z
VN

Method  |AES x, v |

LLET
EE
i

TP-3. Curved concrete box girder

1. Geometry > Curve > Create on WP > Curve ...

2. Location: (300,0)

3. Select the starting point of the curve as shown in the picture

4. Draw the “Guide Curve” as shown in the picture (arbitrary length)

5. Click on [Cancel] Button
6. Toggle on “Top” view
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TP-3. Curved concrete box girder

Conic Curve Selected @)

Vertex

Step 11.
(v
Marme |
o ()

l Cancel | Apply

1. Geometry > \ertex > Create ...

2. Type: Conic Center

3. Select the curve as shown in the picture
4. Click on [OK] Button

5. Toggle on “Isometric 1” view
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1. Geometry > Datum > AXis ...
2. Type: Vertex and Direction
3. Select the conic center for vertex

4. Select Z-Axis as reference direction
5. Click on [OK] Button

[J Yerter Selected ] <
2)

[«' Direction Selected ]

Marne | User Axis

E-] Cancell Apply | 3
&)

I
.@'-._._._._._._._._._._._._._._._._._._._._._._._._._._._._.
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Step 13.

1. Geometry > Generate Features > Revolve ...

2. Select all the faces

Revolution
3. Select the new generated axis as reference axis

(v 4 Profie(s) Selected ]‘ _ o
, , 4 4. Tick on “Reverse Direction”
— Revalution Axis
v [V' Fevalution Axiz Selected ]I 3 3. Angle: 30 [Deg]
I” Define Location 6. Click on [OK] Button
i 2 Paint Yector
| o, 0,0
| 1,1,1
(F Reverse Directinn]@
Angle I 30 [Deg]
v solid
Mame I Revalve

E-] Cancel | Apply | 2
©
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Step 14. 1. Geometry > Work Plane > Move...
2. Select the “Tran & Rot” tab
3. Rotation: x-Axis

%3 Pnit Pln ] Marmal ] 4. Angle: 90 [Deg]
ViEmEE 5. Click on [OK] Button

D D Dz

Move Work Plane

Ref, Plane | Tran & Rok

6. Toggle on “Normal” view

Rokakion

 w-fxis O w-fxis 0 z-Axis
3,4)

angle a0 [Deg
v
+ G5 [ WS
|_' XXT.
[ Save Work Plane - E (PP R et B S R
Marme |
Flip Marmal | Reset to G5 |

E] ' (] 4 i'CanceI| Apply |
7~ "\
&

O,
(Eraeaznea
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M 1. Geometry > Curve > Create on WP > Rectangle (Wire)...
Rectangle X 2. Tick on “Make Face”

Input One Corner 3. Toggle on “Grid Snap” view

Method 4. Draw an arbitrary face as shown in the picture
‘ ‘ ‘ O ‘ 5. Click on [Apply] Button

o | —— 6. Click on [Cancel] Button

Method |85 x, ¥ I

() apply | cancel | b
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M 1. Geometry > Transform > Rotate ...
2. Select the highlighted face
#ois & Angle | angle in C5 | 3. Select the new generated axis as reference axis
(& T obicatShapalgselecied ]| 2 4. Select “Uniform Copy”
G € 5. Angle: -5 [Deg]
BT 6. Number of Times: 5
- Izpmnwectm 7. Click on [OK] Button
| 5,00
| 11

" Move ' ¢ Unifarm Copy '@ I _’_,f-"'f
i -

" Mon-Uniform Copy

Angle I -5
N
Mumber of Times I 5 _:y
@ ok I Can-:ell Apply I »
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Step 17. 1. Toggle on “Top”’ view

e late x| 2. Geometry > Transform > Rotate ...

aodis & Angle | angle n C5 | 3. Select 6 faces

(|6 Tbiect Shapels) Sekected ] 4. Select the new generated axis as reference axis
[ ievf'j"’“ m:evolulion.ﬁ.:-:is Selected | [ 4 S. Select “Uniform Copy”

[ Define Location

" 2 Paint Yector

" Move {* Uniform Copy @

" Mon-Unifarm Copy

~ 7/
(Angle | 1) 6’7 )
N

Mumber of Times 1 Q
@ (04 | Cancel| Apphy |

6. Angle: -1 [Deg]
7. Number of Times: 1
8. Click on [OK] Button

m
i
(7

H &g

MIDAS Information Technology Co., Ltd.
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M 1. Geometry > Solid > Divide...

2. Select all the solid elements

(@ i i Lo e \( 2 3. Select 12 faces for “Tool Surface(s)”
- Dividing Tools 4. Click on [OK] Button

% Selected Surface © 3-Pt Plane |

12 Tool Surface(z] Selected ]|< 3>

Divide Solid by Surface

N
Paint 1 | 0,0,0
Paint 2 | 0,0,0
Paint 3 | 0,00

I Divide Touching Faces of Meighbors —

E Select Meighbor Shape(s)

Iv Delete Criginal Shape(s)
V¥ Delete Tool Shapeds)

@ — Cancell Apply | b
&
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TP-3. Curved concrete box girder

midas FEA Training Series

1. Select the highlighted segments and Delete them I

Step 19.

Delete

Chjectis) to be deleted:

Revolve-D10
Revalve-D10
Revalve-D1Z
Revolve-D1Z
Revolve-D2
Revolve-D2
Fevolve-Dd

Ik I Cancel
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Step 20. 1. Geometry > Boolean Operation > Fuse...

2. Select one segment as Boolean Master

Boolean Fuse §|
— 3. Select other segments as Boolean Tool(s)

4. Check off Merge Faces

vy Boolean Master Selected .
[ ]@9 5. Click on [OK] Button
47 Boolean Tool(z] Selected ]

Fuse Tool(s) with Master

[v Delete Tool Shjeck(s)

@ K | Cancel | apply |
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1 Solid(s) Selected ]
E Select Interior Edge(z] ]
E Select Interior Vertex(es) ]
Mesh Size
{* Element Size " Divisiaon

| 50

[ Adaptive Seeding

[ Manual Division

Refinement Fackor

Fine Coarse
3 1.2

Property

'] B0 ©

Interior Edge 10 Mesh Property

| o] ] i ()

Mesh Set
" | fwta-MeshiSolid)

Addto  |Mesh Set |

[ Register Each Solid Independently

[+ Merge Modes
Talerance | 1e-005

[ Generate Mid-side Modes
[v Match Adjacent Faces
[ Awvoid Tetra with &l Boundary Nodes

@ ok | Zancel | Apply |

TP-3. Curved concrete box girder

1. Mesh > Auto Mesh > Solid...
2. Select the solid model

3. Element size: 2

4. Property: 1

5. Click on [OK] Button
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