midas FEA Training Series RS-1. Analysis of a Steel Box Bridge

RS-1. Analysis of a Steel Box Bridge Overview
=  3-D Response Spectrum Analysis
=  Model
-Unit: N, m

- Isotropic Elastic Material
- Plate, Solid Element

» Load & Boundary Conditions
- Response Spectrum Analysis
: Response Spectrum Functions
: Response Spectrum Load Set

- Constraint

=  Result Evolution
- Deformation
- 2D Element Principal Stress
- 3D Element Principal Stress
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RS-1. Analysis of a Steel Box Bridge

midas FEA Training Series

Step 1.

‘ﬁ‘“a"ﬁ@’”tm' 1. Analysis > Analysis Control — “Control” tab ©

®' Salver | 2. Analysis Type : 3D

Analysis Type 3.Unit: N, m
. 4. Click [OK] Button
“L r
" 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

Faorce M Length m Energy ea

Gravity Acceleration ( : ! 9.80665 ) m/sec?

Initial Temperature | o [T]

[0 4 Cancel

% Analysis Control Dialog is automatically activated at startup.
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midas FEA Training Series RS-1. Analysis of a Steel Box Bridge
Generate Design Spectrum GE

SteE! 2 Design Spectrum |Japan j

Earthquake Input Method
+ Level 1
" Level 2 (Type I)
" Level 2 (Type II)

©
©)

1. File > Open ...

2. Select “TH-1. Analysis of a Steel Box Bridge” File S'j'f";'; . e
3. Select ‘%nalySis » Toolbar Modification Factor {Cz) 1

Soil Class
4. Click “Pre-Mode” o+ 1 - i
5. Analysis > Response Spectrum Analysis pamping fitio s

Max. Period : {sec)

> Response Spectrum Functions ...
6. Click [Add] Button & |
Cance

7. Click [Design Spectrum] Button

8_ USe Default Settlng Add/Modify/Show Besranse Spectrum Functions
Furckion Marne Spectrum Data Type
9. CI'Ck [O K] BUttOﬂ | 7 P-Bridge02 {+ Mormalized Acceleration ¢ Acceleration " Yelocity " Displacement
o ) Scaling Gravity Gravity
10. Click [Close] Button izt Bl Sy om0
[ ] . * Scale Factar 1 9.806 mfsec? [~ ¥-ais Log Scale
Period | Spectral Data Dramping Fatio
{sec) =) ™ Max. Yalue 0 ’7&05 [ ¥-axis Log Scale
1 0,0000 0, 1632
2| 00500 01632 —
. 3| 01000 0.2040 0.z v
Hesponse Spectrum Functions 30,2000 0, 2040 o \
5| 0,3000 0.2040 . \
Spectrum Name | Type | |  0,4000 02040 0.8
S —— 7 05000 0,2040 g 0-12
IMiodiFyfShiow 8]  0.6000 0,2040 E ooz \\
9] 0,7000 0,2040 - I,
Delete 10| 08000 0,2040 5 M
1] 09000 02040 g o0 Ny
12 1,0000 0,2040 B 0.08 ]
13 1,1000 0,2040 0.04 e
14| 1,200 0.1870 b0z T ——
15 1,3000 01726 .
16 1,4000 0, 1603
17| 1,5000 0,14% T et e
10 1 cnnn a1 AnT ﬁl—\
Descripkion JP-Bridge0z: Method=Level 1, Zone=A, Soil=I, Damp=0.05
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RS-1. Analysis of a Steel Box Bridge

Step 3.

Response Spectrum Load Set

Load Set | Function

| Direckion |

w-Dir JP-Bridge0z

E

JOR

Load Set Mame |

N7

kX—Dir
]

Description |

Spectrum Function

Function Marme | JP-Bridge0z j
Direction i+ ¥ Oz O Ekc
Direction Yectar | 1,0,0

Scale Fackar |

Damping

Period Maodification Fackor 1

1

1. Analysis > Response Spectrum Analysis > Response Spectrum Load Set ...
2. Load Set Name : X-Dir

3. Select “JP-Bridge02” for Function Name

4. Click [& Button of Damping

5. Check on “Mass & Stiffness Proportional”

6. Check on “Calculate from Modal Damping”

7. Check on “Period [sec]” for Coefficients Calculation”

8. Input Period of Mode 1 and 2 from Eigenvalue Analysis (same as Time History Analysis)
9. Damping Ratio : 0.03

10. Click [OK] Button

11. Click [Add] Button

12. Click [Close] Button

Cramping Ratio |

0.0

Damping Method '
.................>

v Carrection by Damping Ratio

Mass & Stiffness Proportiona

D,

Darmnping

" Direct Modal

Mass and Stiffness Coefficien

Interpolation of Spectral Data

" Linear

(% Logarithrn

Modify | Delete ( Close l 12 ’

Darmnping Tvpe
(" Direct Specification
<6 + Calculate from Modal Damping
Coefficients Calculation

* Period [sec]

Damping Ratio

* Mass & Stiffness Proportional e
ks

Mass
F‘roportlnnal

StlFFness
F‘roportlnnal

| 0.884828978

Mode 1

|n.0010086637¢

Mode 2

| 0232484

| 0.03

! {
| 0.193577 8, 9>
| 0.03

| Show Damping Rakio ;. |

(B =) co
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Analysis Case

1. Analysis > Analysis Case ...

Step 4.

M, Mame | Tvpe | Description |~ (l ( 2 .
SIS e — 2. Click [Add] Button
2| Tirne Histary Tirme Hi E 3. Name - Response X-Dir
* Copy ' - p —

_ Delte | 4. Analysis Type : Response Spectrum

a 5. Drag & Drop “Load > X-Dir” to “Used” Window
- m, 6. Click [OK] Button
7. Click [Close] Button
8. Analysis > Solve ...
Marne: | @Jonse_X—Dir e . . .
9. Check off “Eigen” & “Time History”

Description |

Analysis Type ° hd Cukput Control Analysis Contral 10 CI'Ck [OK] Button

Analysis Madel

Add/Modify Analysis Case

Initial Element & Al Mone ( From Other Case | J | J
Initial B.C. f al " mMone  From Other Case | J | J
Add to or Modify Initial Model
Set Tree Used Unused Solver Manager [$_<|
= ' Element ~ Element ~ Element —
' Default Mesh Set > BC #» BC =
i Box =4 Load Marne Type Description
' PFier o EDir = -
<k BC r Eigen Eigenvalue
A BC r Time Histary Time History
= ¥  Response_x-Dir Response S

©

< | >

ancel
-

[0]'4 | Cancel Apply

||
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Step 5.

RS-1. Analysis of a Steel Box Bridge

Post-Works x

+ - Time History(Structural Direct Response) -
- Response_x-Dir(Structural Spectral Response) o
+-[&@ MODE 1: {4,30136)
+-[&@ MODE 2: 5, 16591}
+-[&@ MODE 3: f{10,4295)
[ MODE 4: (18,9452
+-[@ MODE 5 f{23.5161)
--[& RESPOMSE SPEC  1(1)
+-# Reactions
-I-i&F Displacement
F= N B

& TDHY)

& O
& TOrZi)
& TOryZ(y)

+-£5 2D Elernent Forces/Moments

+-E= 2D Element Stresses

+- @ 30 Elemnent Stresses

Pre-WDrks( Pust-WDrkDepDrt Wiorks

o

1. Post-Works Tree : Response_X-Dir > RESPONSE SPEC 1(1) > Displacement

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

4. Select “Deformed+Undeformed” for Mesh Shape (See Figure)
5. Select “TDtXYZ(V)” for Deformation Data

6. Property Window : Deformation

7. Undeformed Shape Type : Feature Edge

8. Click [Apply] Button

Prosostiac
I e

Deformation

Scale Factor
Real Displacement
UIndeformed Shape Typd
IUndeformed Line Color REEEEE
Undeformed Line Thk, 1

Qﬁjlﬂply ]/8\)

Jde-Mesh | Mesh | Analysis | Post Data | Post Style

> TOEXYZ(W)

4

& | Totevzev)

L
&

. Deformed+Undeformed

[UNITT M, m
[DATA] Response_x-Dir(Structural Spectral Response) | RESPONSE SPEC 1(1) , TDBYZ(M | [Output CSys ] Global GSy

+1.23513e-003
1.3%
+1.17668e-003
1 B%
+1.09524-003
T4%

41018792003
13.2%

9.41345e-004
+3.62899e-004
+7 G4454e-004

k)

+7.DE00%e-004
E+B.2?SEEE-UU4
—+5.45118e-004

1
2
1
2
4
2
2
+4 7067 2e-004
2
2
4

1

s

T
+3.92227e-004

4.4%

- 3.13782e-004

)

1

&

%
%
%
%
k3
o +2.35336e-004
%
%

Z 1 .565916-004
. 47 844548005
——+0.000008+000
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Step 6.

=-£5 2D Elemnent Stresses
LO-PLATE, TOP Sxx
LO-PLATE. TOP.SYY
LO-PLATE, TOP.5Z£
LO-PLATE, TOP XY
LO-PLATE, TOP.5YZ
LO-PLATE, TOP 2%
L
L

O-PLATE.

B\ I O 1 I O O I

TOP.P1V)
o =
L TOP.P3W)
LO_PLATE. BOT.Sxx
LO_PLATE, BOT.SYY
LO_PLATE, BOT. 527
L
L
L

LO-PLATE.

o

- A
O-PLATE.

O_PLATE. BOT, 5xY
O_PLATE. BOT.5YZ
O_PLATE. BOT, 2%
0 PIATE BOT Yoo bdise

Post-Works x

0-PLATE. TOP.Yon Mises
TOP Mean Stress

FY

RS-1. Analysis of a Steel Box Bridge

1. Select “Undeformed” for Mesh Shape

2. Post-Works Tree : Response_X-Dir > RESPONSE SPEC 1(1)

> 2D Element Stresses
3. Double Click “LO-PLATE, TOP, P1(V)”

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

5. Property Window : Contour
6. No Result Entity : Feature Edge
7. Click [Apply] Button

Prosoptiag

orour Typs
Elernent Edge
Element Edge Thk,
Contour Line On/Off
Contour Line
Contour Line Thk,
Max/Min Value On/Off
Max Value
Min Value
Out Of Range Part
Color Type
Contour Colar 1
Contour Colar 2
Revarse Color
Band Mumnber
Mo Result Entity
Coarse Contaur

L P I I I T I

2% D

Pre-waorks | Post-

Fill

Il 000000

1
Falze

Il 000000

1

Falze

0, 000000
0, 000000
Exclude
RGE

W fo000
(] fit

Falze

e e (6)

P —— N
C o 7))

Jde-Mesh | Mesh | &nalysis | Post Data | Post Style
- TOEKYZW) -

Deformed

Deformed+Undeformed

[UNIT] N, m

[DATA] Response_x-Dir(Structural Spectral Response) | RESPOMNSE SPEC 1(1) |

+5.20500e+006

0.4%
+4 87994e+006

0.7%
+4.55450e+005

1.5%
+4 22052e+006
3.90476e+006

+3.57970e+006
+3.25464e+006

+2.92958e+006
3%
+2 B04:352e+006
4.0%
A +2.2794Ge+005
+1.95440e+005

+1 62933e+006
1.30427e+006

13.4%

+9.79213e+005
19.6%

+6.54152e+005
18.2%

+3.29092e+005
7.3%

+4.03053e+003

LO-FLATE, TOP SurtP1(v) , [ Output G
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RS-1. Analysis of a Steel Box Bridge

Step 7.

Post-¥Works

=@ 30 Elemnent Stresses

@ LO-50LID.5Xx%

Uﬂ LO-50LID, 5%y

@ LO-50LID.522

Uﬂ LO-50LID, 5%y

@ LO-50LID.5YZ
Uﬂ LO-50LID, 55 %
@ LO-50LID.Von Mises
@ LO-50LID.Mean Stress
] Bl o

| ===
S LO-50LID.P3Y)

> 3D Element Stresses
2. Double Click “LO-SOLID, P1(V)”

1. Post-Works Tree : Response_X-Dir > RESPONSE SPEC 1(1)

+9.99558e+003
1.8%

+9.39638e+003
20%

+3.79718e+003
28%

+3.19798e+003
34

+7 5867 8e+003

35%

Pre-Wworks | Post-works | Report wiorks

4.5%
5%

+6.99938e+003
+6.400358e+003

[UNMIT] M, m
[DATA] Response_X-Dir(Structural Spectral Response) | RESPONSE SPEC

+3.60118e+003
5.2%

+3.20195e+003
B.5%

+4 G027 Te+003
T.5%

+4. 00357 e+003
g3

+3.4043Te+003

+2.80517e+003
10.4%

+2 20597 e+003
11.8%

+1 BOG7 Te+003
11.8%

+1.007537e+003
6.2%

+4 08365e+004

1¢13 , LO-SOLIDNalm-P10v) | [Output CSys |
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