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Overview

s Curved Steel Box Bridge

= Model

-Unit: N, cm
- Isotropic Elastic Material

- Plate Element

= Load & Boundary Condition
- Body Force
- Pressure

- Constraint




/ Analysis > Analysis Control — Control tab

Procedure Analysis Setting P Show Al rMDve Work Plane ﬁ1

Hide All
' Project Title Engineer Show All Geometries Ref, Plane | Three Points | Normal
0 Analysis Type : [3D] 5 Hide All Geometries
E5C,
O roce: IN] Show All Mashes (= Select Plane _o:]
. Model Type Gravity Direction ;
e R y Hide All Meshes Offset 5
Length: [cm T - A - B —
g [cm] & @z Move Work Plane [ rigin 0,0, 0
e Click [OK] Button () Axisymmetric Show/Hide Guiders » [C]Reverse Normal
Y oo Show All Guiders
© Cciick Right Mouse> ;- Unit System : Hide All Guiders [ Reset  6C5 ]
 l ) em ) Sj— Show All Labels Flsave
[Move Work Plane] i i _
Initial Parameters | water Parameters Hide All Labels [ OK _j [ Cancel ] [ Apply J
O sclect[XZ Plane] § (7]
Gravity Acceleration(g) 980.665 cm/sec?
Click [OK] Button .
Initial Temperature o [
Plane Strain Thickness 2.14743365e+ cm
o i OK ][ Cancel
1

Analysis Control Dialog is
automatically activated at startup.
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Procedure

Location : “(20), <60, -60>”
Click [Cancel] Button

Geometry > Point & Curve

> [Line...]

Location : #(0), <200>”
Location : “(35), <0, -10>”
Location : “(20, -15), <10>”
Click [Cancel] Button

Click [Normal View]

( ):“ABSx,y",< >:“RELdx, dy”

(20) same as (20, 0)

‘ “Esc” as shortcut for “Cancel”.

' 4 Geometry > Point & Curve >> Rectangle (Wir e). .., Line...

Rectangle

............

Method [ABS X, ¥

f Line ﬁw
D 3D

Input Start Location

;Lc:u:ation |

Method [ABS X ¥ v]
Geomefry Set Geometry Set-1 - E]

CK ][ Cancel ]'-[ Apply J

[ Make Face
Geometry Set - E]
o cancel } Coomn ]




] Geometry > Transform > Translate...

Procedure

[Translate] tab

Select Edge marked by [ O ]
(See Figure)

Direction : [X-Axis]

Check on [Copy(Uniform)]
Distance : “15”, Number of Times :“2”
Click [Apply] Button

Select Edge marked by [ (1]
(See Figure)

Direction : [Z-Axis]

Distance : “~15”, Number of Times : “2”

900 000600060 00

Click [Apply] Button

-

Transfarm ﬂ

E | Selected 1 Target Object(s)

Direction

@ (= Direction Selected

() 2 Points Vector ¥ ¥

[}

|jI |:|I 1]

1, 1,1

Method o

.................. .

) Move @ Copy ) Copy

. {uniform)_ } {Non—Uniform‘Jo o
{ Distance 15 EJ

Geometry Set - E]
[ox ) [canca ) {“hepiy 3

2 midas FEA NX Training Series



4|

Geometry > Transform > Translate...

Procedure

0 Select Edges marked by [ O ]
(See Figure)

a Direction : [Z-AXis]
© Distance : “-50”, Number of Times : “1”
O ciick [Apply] Button

e Select Edges marked by [ (1]
(See Figure)

@ Direction : [X-Axis]
@ Distance : “50” , Number of Times : “1”

© ciick [Apply] Button

-

Transform 2

Translate |Rotate | Mirror | Scale | Sweep | *

.
[ d Selected 3 Target Object(s) o

Direction
@ IE Direction Selected
() 2 Points Vector ¥ ¥ 7
|:|I |:|I a
1, 1,1
Method
) Move @ Copy ) Copy
{Uniform) {Non-Uniﬁ'é 0
i Distance 50 | <|i
Times 1=
Geometry Set Geometry Set-1 - [I]

[ ox




’ 4

Geometry > Transform > Translate...

Procedure rTransfcurm M1 e : ,—f’f—

Translate i E i
© sclect [13 Edges] (see Figure) ransate. |Rotate | Miror | Scale | Sneep” ¢ '| S

[ od Selected 13 Target Object(s) o. |

© Direction : [X-Axis] " " :
Direction \
Q Distance : “100” , Number of Times : “1” @ [J Direction Selected |

e ) () 2 Points Vector ¥ ¥ 7
Click [OK] Button
0,0,0
1,1, 1
S

Method e
_ _ _ T
() Move @) Copy () Copy

{Uniform)  (Non-Uniform) e

Distance 10d

- |

Times 1

il

Geometry Set  Geometry Set-1 - D

b 0
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’ :: Geometry > Point & Curve > Intersect...

Procedure

Select Displayed
Click [Apply] Button

Click [Cancel] Button

Click Right Mouse >
[Move Work Plane]

Click [Reset to GCS] Button

Click [Cancel] Button

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

“Enter” as shortcut for “Apply”

Intersect P

3D
1= Selected 27 Curve(s) OJ

Geometry Set - E]
[ ]Emg]éi i 1 €)
).

- Yy
Mowve Wark Flane ﬁ
Ref. Plane | Three Points | Mormal

1= Select Flane ]
Offset 0
[T origin 0,0,0

[T |reverse Mormal

] Reset to GCS e

DSave
[ ok |{ cancel |[ apoly |

“ (o]



’ ‘ Geometry > Point & Curve > B-Spllne .

Procedure

0 Location : ““(0), <0, 500>,<200, 500>”

@ Click Right Mouse Button on the
Work Window

© cClick [Cancel] Button

B-Spline

» 5

() Through Multiple Points

E Select Point(s)
Method | Selection
Order

@ Ascending Descending

[ Make Face
["| pefine Two End Tangent Vectors

Geometry Set Geometry Set-1

v [

@) [ Back | [ ok

...................
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.] Mesh > Control > SizZe@ CtrI(Edge).

Procedure

0 Select [563 Edges] (See Figure)
© sceding Method - [Interval Length] : “5”

Q Click [OK] Button

Size Control

| point | Edge | Custom |

H Select Reversed Ohject(s)

Method [I.nter'u'al Length v]

Mesh Size 9 ?

MName Edge Size Control

i ok J[ cancel ] Capply ]
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" Static Analysis > Property. .

Procedure

Create [2D...]

Select [Shell] tab

ID: “1”  Name : “Box”
TorT1:“2” cm

Click [ [i€] ] Button (Material)
Click [Create] Button

Select [Isotropic] tab

ID :“1”, Name : “Mat”
Elastic Modulus : 2e7 N/cm?
Poisson’s Ratio : “0.3”

Unit Weight : “7.698e-2" N/cm?
Model Type : [Elastic]

Click [OK] Button

Click [Close] Button

Select “1: Mat” for Material

Click [OK] Button

©O06060000NO0O00O00O0HO6DOODOO

Click [Close] Button

-
Add/Modify Property

No Name Type Sub-Type
1 Box ) shell

Create/Modify 2D Property

i Create,,,

Mo MName Type

i Mat IsotropicElastic Modify...

Copy
Delete
Import

Import from
Excel

Renumber

Database

5
g
g
z
B

Close 3

Add/Madify Material ﬂ]

e

Axisymmetric

ell | Plane Stress I Plane Strain

I Geogrid{2D)

E ‘ ....... Rlot Only{2D) | Gauging Shell |

E Material CSys

() Angle

Thickness

Uniform Thickness
Base Function

T2

T3 100 [ cm T4

Monstructural Mass

[ indlude Driling DOF

@ CSys Element CSys -

0| [deq]

Ca—

100 [ cm
100 [ cm
0 Nfom?

Multidayered Grid

Detailed Definition ]

Material

==

7

)| Color |:|E|

Structure

Inc. of Elastic Modulus 0| Mfcm?

Inc. of Elastic Modulus Ref. Height [

I | ‘ Basic Properties (@) Direct Input Using Code

(o]

B

Apply




Procedure

Analysis > Boundary > Constraint...

[Advanced] Tab

Click [Right View]

Select [104 Nodes] (See Figure)
DOF : Tx, Ty, Tz, Rx, Ry, Rz
Boundary Set : BC

Click [OK] Button

MName Constraint-1

Object i
Type [Node hd l

(Bl sdected wiotieat) @)

L O @y @
i Mrx MRy IRz } ——
i [ anti-symmetric

Boidary SetBE Q .

ok [ cancel |[_appy |

' R’
Constraint o @

BHA-F BT DH
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Procedure

4 Static Analysis > Static Load > Self Welght. .

Click [[&] |Button

Name : “Self Weight”

Click [Add] Button

Name : “Press”

Click [Add] Button

Click [Close] Button

Select [Self Weight] for Load Set
[Z]: “-1”

Click [OK] Button

r N
Gravity ﬁ

Gravity

Mame Self Weight

Reference Object

Type [Coordinate - ]
e e ][]
Components

Gx 0
Gy i]

Spatial Distribution

) =S

L B
Load Set M
1
| 00 w00
Desc., Modify
Delete
Mo Mame Description
1 Self Weight
2 Press
O o |
s &




Procedure

1

| Static Analysis > Static Load > Pressure...

Select [Press] for Load Set

Type : [Face]

Object Type : [2D Element]

Select [840 Elements] (See Figure)
Direction : [Ref. CSys-Axis]
PorP1:“-5” N/cm?

Click [OK] Button

-

-
Pressure o ﬁ

MName Pressure-1

................................................................

Type [F‘.ef. CSys v]
Do OX O ®z....;
Magnitude

Uniformly Distributed Load

Curved Steel Box Bridge
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Analysis > Analysis Case> General...

Procedure rAdd,-"MOdify Analysis Case ﬂ-

Analysis Case Setting

-8k Static Load
sk Press

sl Self Weight

e -2 Contact Pair

Analysis > [Solve...]

O ite: “Linear” | Tite rear o
DTN e nalyss Contol B [| A =

© solution Type : [Linear Static] i, SoupenType...... [Lnsar Stati....} e ouputcontrol [ u | Meme | Twe | Descrbton
© Drag & Drop [Load] to [Active] Consiruction Stage Set

Window Analysis Case Model |

All Sets Active Sets |

O cCiick [OK] Button

i . Default Mesh Set 7] Check onjoff .
© File > [Save...] (Box Girder.feb) 6 Boundary Conditon #

Click [OK] Button

[ solve Each Load Set Independently Sorting Name - E OK J[ Cancel ] Apply

) o




) Result Tree...

Procedure

0 Linear > Linear Static >Displacements
9 TOTAL TRANSLATION
e Shell Element Stresses>

S-VON MISES TOP

)

1) Linear
B[ Linear Static o

|'Results 1 x
Item D (
@ CotUserstMIDASITHDesktop#FEA N.. =
B~ Post Style

; Default Style

-, Displacementa

™

TOTAL TRAMNSLATIC
TX TRAMSLATION (V)
ﬁ TY TRAMSLATION (V)
ﬁ TZ TRAMSLATION (V)
ﬁ TOTAL ROTATION (V)
ﬁ RX ROTATICN (V)
ﬁ RY ROTATICN (V)
ﬁ RZ ROTATICN (V)
ﬁ TXY TRANSLATION (W)
B TYZ TRAMSLATION (V)
ﬁ' TZX TRAMSLATION (V)
Bl-#- Grid Forces

[-#7» Reactions

3.1

Maodel

Analysis | Results

Item

™

&-{_] Shell Element Stresses
-.{ | S-XX TOP

-{ ] S-Y¥ TOP

{7 s-zZTOP

-{_] S-X¥ TOP

£ ] S-MAJOR PRINCIPAL T..
-{ "] S-MINOR PRINCIPAL T..
{63 S-MAX SHEAR TOE.

ON MISES TOP
) S-MAJOR PRINCIPAL ..
{7] S-MINOR PRINCIPAL ..
7] S-MAX SHEAR MAX
7] S-VOM MISES MAX
~{] 5-XX BOT

7] s-¥y BOT

-{] 5-ZZ BOT

7] 5-x¥ BOT

-] S-MAJOR PRINCIPAL B..
] S-MINOR PRINCIPAL B..

=

v

Model

Analysis  Results

DISPLACEMENT
TOTALT, mm

+2.57148e+000
3.0%

+2.35718e+000
13.6%

+2.14290e+000

41,5206 164000

7143204000

+0.00000&+000

SHELL STRESS
S-VON MIZES TOP , Mimm~2

+8.36771e+001
0.2%

+7.67218e+001
0.3%

+6,976652+001

.28113e+001

£.58560e+001

8 midas FEA NX Training Series



