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MIDAS

Steel Composite Bridge Analysis & Design
- Different Modeling Methods

- Modifying a model from Wizard
- Analysis / Design

RMINAQ Drnvsid thn haat cqlyutions in
igineering

Cable Stayed Bridge Analysis

- Modeling through Wizard/Modification
- Auto-adjusting Cable Pretension forces
- Construction Stages

Suspension Bridge Analysis

- Modeling through Wizard/Modification

- Auto calculation of tensions in main Cables and Coordinates
- Steel column design of irregular sections
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MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

Steel Composite Test Drive Event 05/16/2015

 Tutorial Based Modeling Multi-Curve Option Explanation

Integrated Solution System
For Bridge and Civil

MIDAS
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Skewed, Curved Bridge

Overview

=  Bridge overview
v 3 span continuous composite girder
bridge
v Span length: 1@80 ft, 1@100ft & 1@380ft
v’ Carriageway width: 31 ft
v Unit system: Kip, ft
=  Lane definition
v’ Notional lanes
v Location and numbering of the lanes
= Vehicleload
v Load Model
=  Moving load analysis option
v Concurrent forces
=  Result evaluation
v Shear Force Diagram(CSI to CS3)
v' Moment Diagram(CSI to CS3)
v Truss Forces Table
v' Moving Load MV ALL
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« World wide existence

Integrated Solution System for Bridge and Civil Engineering I
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Integrated Solution System for Bridge and Civil Engineering I

= “Biggest CAE Software Developer”in Civil Engineering

midas Civil
Integrated Solution

System for Bridge and
Civil Structures

midas FEA

Advanced Nonlinear and
Detailed Analysis System

midas NFX

Total Solutions for
Mechanical Engineering in
structural Mechanics and
CFD

midas FX+

General Pre & Post
Processor for Finite
Element Analysis

GTS NX

GeoTechnical analysis
System

SoilWorks

Geotechnical Solutions
for practical Design

midas Gen

Integrated System for
building and General
Structures

midas DShop

Auto-Drawing Module and
generate Structural
drawing and Bill of

Materials

midas Design+

Structural engineer’s tools




Integrated Solution System for Bridge and Civil Engineering I
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mi daS C VI I Integrated Solution System for Bridge and Civil Engineerin

< midas Civil Bridge Engineering Software




Integrated Solution System for Bridge and Civil Engineering I
«4 What kind of bridge type can midas Civil handle?

Conventional Bridge Staged Segmental Bridge

Frame Bridge Slab Bridge I_Balanced Incr(_amental Movabl_e
Cantilever Method Launching Method Scaffolding
Bridge Bridge Method Bridge

Precast (Spliced) Integral Bridge Steel Plate (Flare) Precast Segmental Fill Staging Method
Girder Bridge Girder Bridge Method Bridge Bridge

Cable-stayed Bridge &
Suspension Bridge

=

A
-

Steel Box Girder
Bridge

Cable Stayed Extra-doesd Bridge Suspension Bridge
Bridge



< Few project examples - USA

US 17 Wilmington By Pass in USA Lee Roy Selmon Flyovers in FL USA




< Few project examples - USA

Innerbelt Bridge in Cleveland OH Ironton-Russell Bridge




“ 'IDAS i C i MIDAS Provides the best solutions in
Midas Civil Structural, Geotechnical, and Mechanical Engineering

. Overview

Modeling Part

- Wizard Part

- Auto CAD

- Generate different modeling types
Analysis

- Review Result Value

- Moment/Shear/Stress/Deflection/Reaction

Design Check Parameter
Excel Report



“P . . . MIDAS Provides the best solutions in
IDA& Midas Civil Structural, Geotechnical, and Mechanical Engineering

Demonstration

Modeling

> Wizard > Static Load Analysis > Flexure Strength » Auto-Generation
» Node & Element » Moving Load Analysis » Shear

» Drawing Program » Constructability

» Modeling Type > Servicablity

- Plate Element

- Frame Element



. - MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

« All Types of Steel Girder

Steel-l Girder Steel-Tub Girder Steel-Box Girder

Girder Type Modeling Type E__M Frame 0 |
Span Information ft Deck width | 43 | ft
Support Skew Angle dyariced. .. Layout Offset ] | ft

[ Radius 0 ft [vpe Concave Convex (] Multi-Curyve Advarced...

Dlmt semd e



. - MIDAS Provides the best solutions in
“ 'IDA& Midas Civil Structural, Geotechnical, and Mechanical Engineering

. All Modeling Type

Deck as Plate &

All Frame All Plate Girder as Frame

—
Girder Type | Composite Steel T | Modeling Type Imﬁaﬂgﬁs as Frame v

: ; All Frame
&0, 100, 30
Span Information 100, | _ﬂ' Deck Wldﬂ'l 81l Plate
g 5 ] Al Advanced... Deck as Plate, Girder as Frame

Deck & Web as Flate, Flanges as Frame




. Lo MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Drawing Program Import/Export
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. - MIDAS Provides the best solutions in
“ 'IDA& Midas Civil Structural, Geotechnical, and Mechanical Engineering

+« Load Combination(Envelope)

Auto-Generation

1binations O X |
|
s et G| s s | | Moment/Shear Values(Envelope)
Load Combination List Load Cases and Factors
= = e & MIDAS/Civil
No Name Active | Type Description ol LoadCase | Factor A Fi poscs L < O OGN
» 1 Stren | Add Strength-:1.75M[1],1.25(cC » i 1.7500 iy
2|sclCB2 Stren | Add Strength-l1-1 35M[1],1.25{cl Dead Load 1.2500 2.3866284003
3| sclCB3 Stren | Add Strength-1V:1.50{cD).1.50(c ErectionL | 12500 peranerons
1.3484924003
4|sclCB4 Seni Add Service-I-1.00M[1],1.00{cD) ErectionL | 1.5000 S
5| sclCBa Seni Add Service-l:1.30M[1],1.00{cD Creep Sec 0.5000 3.10368+002
6| scLCB6 Seni | Add Service-ll:0.80M[1],1.00(cC Shrinkage | 0.5000 ”Z::::E:EZ
7|scLCBT Seni Add Service-V:1.00(cD),1.00(cE * Lkt
8|sclCBS Seni Add Fatigue-:1.50M[1],1.00{cD) -1.78588e0008
9|sclCBY Seni Add Fatiguel:0.75M[1].1.00{cD ;iz:::“sgj
* IAutomatic Generation of Load Combinations Pad —]:]2307::0[!]
Option
® Add O Replace
Code Selection
Steel Concrete SRC (@ Steel Composite
Design Code : ‘_AASWI'D-LRFDLZ ~
Manipulation of Construction Stage Load Case CBSCali’:s:if&‘El
ST Only O cs only @ 5T4CS WX 1 597
MIN : 621

ST ; Static Load Case €S Construction Stage
FILE: Demol *

DNIT: £t kips
Load Modifier : DATE: 05/08/2016

“VIEW-DIRECTION

~HHLoad Factors for Permanent Loads (Yp)

< > 3

Load Factor for Settiement
[ structural Plate Box Structures{Metal Box Culverts)
Copy || Import... || Auto Generation. ., | | Spread Sheet Form e e
i il S Ui ol . e ool At O3 ietmation Chisdk (® &ll Other Effects
File Name: C:Users'ewpar WDesktopMSteel ModelWDemo 1.l Browse [ ma

Cancel




. - MIDAS Provides the best solutions in
“ 'IDA& Midas Civil Structural, Geotechnical, and Mechanical Engineering

+ Design Check Output

Table Format Graph Format
'Span Result Graph ==
—_ Strength Limit(Flexure) span:  [EEER -] Twe: [srength Fex(]
DS
Span Negative Elem o Lcom MuMr CHIC Span:S1-L Type:Strength_Flex(+)
S1-L | Pos 107 | [117] | =cLCBA 0.66 | OK et T ] 7
31-R | Pos 386 [295] | =cLCBA 0.40 | OK E 200000
52-L | Pos 93 [104] | =cLCB1 0.45 | OK -E:lsauuu -
o e’ =T
S2-R | Pos 32| [47] |sclCBl 034 | DK . | - N
531 | Pos 417 | [327] |sclCB1| 0.32 | OK g ] a ™
33-R | Pos 360 J[35] | scLCB1 024 | OK . // | L “““-\_
54-L | Pos 404 1314] scLCB1 (.15 | OK o 100 250 200 550 700 850 1000 1150 1750 1800
S4-R [ Pos 347 | [257] | scLCB1 0.15 | DK Dianes Lir)
(+ Distance " Node

Automatic Excel Report Format

II. Strength Limit State - Flexural Resistance

1. Flexure
B Positive moment
= Flange Lateral bending Stress (AASHTO LRFD Bridge, 2012, 6.10.1.6)

Because of discretely braced tension fl: (for curved bridge)

£ M, M., | 545.359
| = B 3

S| tbp/6  108.000

= 5.050 ksi




. - MIDAS Provides the best solutions in
“ 'IDA& Midas Civil Structural, Geotechnical, and Mechanical Engineering

« List of Design Check

AB/CIDEIF| 6 H[I| J |K|ILMN|O PQR S | T UV W X Y |ZAANABAC
54/ II. Strength Limit State - Flexural Resistance
55| 1. Flexure
56 W Positive moment
. . 57 1) Design Forces and Stresses
Req U I red Des Ig ﬂ Pa ra I I ete r 58 Loadcombination MName scLCBT
59 Loadcombination Type  FX-MAX
M, (kips-in
b Component e \_"r‘ A
61 Steel (Mzy)  Long-term (Mz;  Short-term Sum (kips) (kips-in)
62 Forces (+] 14020.812 6476.404 21800.744 43197.960 -45.905 433787
b
.. (ksi
| Component e ()
65 Steel (Mzq) iong-term (Mzz  Short-term sum
T -3.698 -1.029 -1.384 -8.111
u L b Stresses g
° ecC trengt Imit State = T
68.
- - - 69 2) Cross-section Proportions
() ‘ h e c k S e rVI Ce I I m It State 70 @ Web Proportions (AASHTO LRFD Bridge, 2012, 6.10.2.1)
o D . 1sso00 = o R e L e B N S oK
72 -
- ] - =
 Check Fatigue Limit State a
74 @ Flange Propertions (AASHTC LRFD Bridge, 2012, 6.10.2.2)
I 73 L 4500 = L e R O oK
[ 76 2t,,
ec ons ruc a I I y T7 by| = 16.000 z D/6 | = 11.500 e OK
78 & = 2.000 = 1t | = {0.550 —
« Check Shear Connector i el i
80 - 1
- - - L Lo | = Be-bal _ 972.002 (i
a2 > 12
° ecC ongiiudina Imener (= |
- 01 | = S S 0.702 /(00 —t+—+ 4+ OK
84 [
D
86 3) Flexural Strength Limit State in positive flexure
87 = Section Classification (AASHTO LRFD Bridge, 2012, 6.10.6.2)
a8 min (Fe, Fal = S0.000 | ksi = TO0 ksi e OK
£, D . 138000 = L | e e B R B R e oK
90 to
L p 1
I 7 0.000 < b6l b | sossgl—L L L1 L L Lo oK
92 tu i
93 in which :
94 D.. = 0.000 in
9
96 . Compact section,
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