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MIDAS Software

Building Civil/Bridge Geotechnical

midas Gen midas Civil midas GTS NX
Design + midas FEA midas SoilWorks

Civil Engineering Industry
(from 2002)

midas Civil
Integrated Solution System
for Bridge and Civil Engineering >

Mechanical

midas NFX
CFD 3D/2D




Version Configuration
Included in Plus version
Included in Advanced version
Additional module

Capabilities of midas Civil

*Advanced version has all of the features in Plus version.

Analysis Features

Linear Static Analysis

Dynamic Analysis

Eigen Value Analysis

Moving Load Analysis

Response Spectrum Analysis

Pushover Analysis

Linear Time History Analysis

Settlement Analysis Boundary Nonlinear Analysis

(
(
Construction Stage Analysis* (
(
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. . Inelastic Time History Analysis
Buckling Analysis Y Y

Large Displacement Analysis

P-delta Analysis

( Suspension Bridge Wizard )
Geometric Nonlinear Analysis ( Cable Stayed Bridge Wizard )
( Cable Tuning )

Material Nonlinear Analysis

Heat of Hydration Analysis

Rail Structure Interaction Analysis

*Construction Stage Analysis can be handed up to 10 stages in midas Civil Plus version.
Advanced version has unlimited stages of construction.

Capabilities of midas Civil

*Every Design Codes are included from the plus version.

Design Features

PSC Composite General Design][ Reinforced Concrete Design ] Structural Steel Design ] [Steel Composite Girder Design

Eurocode 2-2:05 J ( Eurocode 2-2 ) ( Eurocode 4-2 ( EN 1994-2 )
AASHTO-LRFD14 | _ AASHTO-LRFD12 | " AASHTO-LRFDI2 | AASHTO-LRFD12 |
AASHTOLRFD12 | { AASHTO-LFD9 | " AASHTO-LFD95 |

( CSA-S6-00 ) " AASHTO-ASD96
PSC Design ( JTJ023-85 ) (" AISC-LRFD2K [ SRC Design

Eurocode 2-2:05 | [ IRC:21-2000 ) AISC-LRFD93 ) ( SSRC79 )

AASHTOLRFDLA | ( KCI-USD99 ) AISC-ADS89 ( AIJ.SRCOL ]
CSA-S6S1-10 | [ «sceusps | BS5950-90 ( JGJI138-01 )
AASHTO-LRFD12 | [ Twn-BRe-LSD® J17025:69 ( AIK-SRC2K )
1S:800-2007
KSCE-USDO5 | ( TWN-SRC2K )
176 Deron ] TWN-BRG-LSD90
TWN-BRG-ASD90
AS51005:2017




Russky Island Bridge (Russia)

World longest cable-stayed bridge
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Sutong Bridge (China)

World 2" longest cable-stayed bridge

Project Applications

Wide range of bridge project application
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R-aill Track Analysis

PSC Box Girder Bridge Steel Composite Girder




Stonecutters Kowloon, Hong Kong
Owner: Hong Kong Department of Highways
B 'd General Contractor: Hitachi Zosen / Yokogawa Bridge
rl ge Corporation / Maeda Corporation / Hsin Chong Group
Engineering Consultant: Ove Arup & Partners
Construction Period: 2004 - 2009

Type of Structure: Cable-stayed Bridge
Size of Structure: 1km Main Span, 1.6km Total Length

Stonecutters Main Feature of midas Civil

e Cable optimization for the initial loads
Bridge e Cable optimization with forward stage analysis
Unknown Load Factors by Optimization & Lack Of Fit

- Unknown Load Factor finds optimized cable force after construction

- Lack of Fit finds additional force during construction to match cable force found by Unknown Load Factor at the final stage
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Three Sisters Pittsburgh, USA

Owner: Allegheny County

[ ]
Brldge Engineering Consultant: Michael Baker International

Type of Structure: Self-anchored Suspension Bridge
Size of Structure

- Andy Warhol Bridge 135m Main Span, 323m Total Length

- Rachel Carson Bridge 120m Main Span, 303m Total Length

- Roberto Clemente Bridge 130m Main Span, 303m Total Length

Three Sisters Main Feature of midas Civil

e Initial equilibrium state anaysis
Bridge
Suspension Bridge Analysis

- Location of nodes on the cable will be updated automatically

- Cable force will be updated automatically

E— e |  Node coordinate Update Cable force Update
MNumber of lterations CHE T 7 sub T - il =
Te-005 e Node Z(ft) ul ension u ‘ension
E::I\;:ie;fhz:mm 252|809 452858 292| 610.480893 Floment] Type | (M) Flement Type | ()
@ Inital Force © Optimization Approach i T T 2 (AT 14 Cable s 2290 L] [ EERAN
307 | 792742685 307| 792775094 75 | Cable 44482230 77| Cable | 13793.1808
Node Group to be Updated  |Modes fo be Up ~ 309 | 754.051934 309| 754 950606 76 | Cable 4448.2230 78| Cable | 14045.9850
Sag Point Group [SagModes  ~| 23| 779457484 323| 7795617193 77|Cable | 44482230 79| Cable | 14332.8463
[Tl Canstant Horizantal Force of Cable 325 | 770949826 326 | 770945706 78 | Cable 44452230 80 | Cable | 14651.6547
Main Cable Group Chains 339 | 774.484017 339| 774556092 79| Cable 4448.2230 G1] Cable 15000.1948
Harlzantal Force i Kps 341| 780.831631 341| 780826305 80| Cable | 44482230 82| Cable | 15376 8687
[F) [ Define Girder Z-Displacement Candition 355 | 770618726 » 355| 770701392 81fCable | 4448.2230 » 83 |Cable | 140305151
Load Cases tn be Considered 357 | 791.957997 357  791.962311 82 | Cable 4448 2230 84 | Cable 13999.0551
371 767 8RT468 71 767.958392 83 | Cable 44452230 85 | Cable | 13969.1865
Load Case  [Self Weight  «|[.] 373 804 _357896 373 804353695 84 | Cable 4448 2230 86 | Cable 13758.7527
Seale Factar 1 387 | 766.209513 387 | 766.305392 85 | Cable 44482230 87 | Cable | 13569.3533
Load Case  Scale Add 389 | 809.452857 389| 810480893 86 | Cable 4448.2230 88 | Cable | 13409.5238
Self Weight 1 [ Modify ] 403| 765751692 403| 765.751692 87| Cable | 4448.2230 89 | Cable | 13280 9752
A05 801.017965 405 801.072103 88 | Cable 44482230 90 | Cable 13183.4108
49| T66.209511 419 | 766.305392 89 | Cable 4443 2230 91 | Cable 13119.2124
421 792 742683 421 792 775094 90 | Cable 4448 2230 92 | Cable 13085.2449
435 T67.867464 435 767 953392 91 | Cable 44482230 93 | Cable 13085.2449
Remaove Suspension Bridge Analysis Data ] ZIII ‘—“NOdES(GCS) :N[ BH\N(;JES(GCS)I\_M 32 Cable skl ?‘} E.:a!]!e 1§11?21€f
- o C) MIDAsfc.u\ur\ 3. Elements [ch MIDAS/'CN}\ [B. Elements




Lee Roy Selmon Florida, USA

Flyovers

Owner: Tampa-Hillsborough Expressway Authority
General Contractor: WSP | Parsons Brinckerhoff
Engineering Consultant: WSP | Parsons Brinckerhoff
Construction Period: 2010 - 2014

Type of Structure: PSC Box Girder Bridge

Size of Structure: 2.5Km Total Length

Lee Roy Selmon

Flyovers

FCM Bridge Wizard

Main Feature of midas Civil

Wizard (FCM, ILM)
Creep/Shrinkage
Camber

Warping stress

- Automatic Generation of model for balanced cantilever bridge

- All information be reflected into model with construction sequence

- Tendon information will be contained in each segment, so the geometry will be automatically reflected
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Lee Roy Selmon
Flyovers

ILM Bridge Wizard

Main Feature of midas Civil
«  Wizard (FCM, ILM)
e Creep/Shrinkage
e Camber
*  Warping stress

- Automatic Generation of model for Incremental Launching Method bridge

- All information be reflected into model with construction sequence
9
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Tendon information will be contained in each segment, so the geometry will be automatically reflected

3-D Tendon Placement Check

Lee Roy Selmon
Flyovers

Creep/Shrinkage

>

Main Feature of midas Civil
e Wizard (FCM, ILM)
e Creep/Shrinkage
e Camber
*  Warping stress

Creep/ Shrinkage/ Compressive strength are calculated automatically along the stages as per CEB-FIP(2010) / CEB-FIP(1990) / CEB-

FIP(1978) / ACI209(1982) Code / ACI Code / PCA(1986) / Combined (ACI209(1982) & PCA(1986)) / AASHTO(2006) / INDIA (IRC:18-2000)
/ European / AS 3600-2009 / AS/RTA 5100.5-2011 & 2016 / NZ Bridge(SP/M/022)
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Lee Roy Selmon

Flyovers

Main Feature of midas Civil

e Wizard (FCM, ILM)
e Creep/Shrinkage
* Camber

*  Warping stress

Cam Check

- Camber result in Table and Graph
- Inthe table, camber value on the top of each column.
9

Eridge Girder Element Group
Support Node Group ¢

Key-Segment Elem. Group :

[[TTTH

Value changed along with the stages up to zero displacement at the final stage can be monitored

Cambar Contral Graph
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Lee Roy Selmon Main Feature of midas Civil
e Wizard (FCM, ILM)
Flyove rs «  Creep/Shrinkage
* Camber
*  Warping stress
Warping stress
- Basically, beam element behave rigid for warping and distortion
- But midas Civil shows warping stress as results for beam elements
< Beam Stresses >
[sev-.m Data 2] | < Beam Stresses Diagram >
e e e b pac| || [eemsvemes e ___[=]
Il secionin 1 o -secton = Load Cases/Combinations
Name HP 1G4 Usr  @OB  [ASCIOUS) -
Sect. Name  HPIESTH -
H &, mm
B (SN mm
w [ “ mm
Ty [l 7 mm
g T B2 min
i H .
Warping In-plane . / 2 oo |
normal bending Warping i .
il £ el Flange (4 mim
b b mament in R shears
the flange (o)

| Show Calculaten Resuhs... |

Offset : Center-Ceaner
Change Cfzel...

# Congider Shear Detormation,
| Conzlder Warping Effect{h DOF)

QK Cancel soply

 Maximum 1 iz 5

C 1 (-y.+z)

C 2(+y.+2)

& 3(w.-2) +
| 4 (-y,-2) 4 3




Seismic Soil- Samoa, USA
Fou ndation'St ru Ctu re Engineer: Anoosh Shamsabadi, P.E.

Type of Structure: Steel Composite Girder Bridge

I nte ra ctio n M Od e I Size of Structure: 764m Total Length

PR S

Seismic Soil- Main Feature of midas Civil
Damper, Isolator

Foundation-Structure - sowneaiee
Interaction Model

Inelastic Hinge Properties

- Pile Springs(Point/ Surface) to simulate ground conditions
- Inelastic hinge property applied to inelastic time history analysis only

- Linear and Non-linear soil condition can be considered

Interaction Type S

® e
% P et Coladation Ceigpen sulenier
MM St Detrrnaten Peak-onented
Clough
Degeading Trdinese . L
SR Tokeds Kinematic Hardening \ Clough
Tiea : Takeda Tetralinear \ J
Bem @ Coumn [ Modfied Takeds
bt Pestion | hasdFed Takeds Tatrslinase
Normal Bilinear v v
LA Flactic Rifinear
T N T | fhautic Trdinmar
flastic Tetralinear
Comgorert Mo of Sextions Hystreries kel | 5P Glinee
R 1 Kranati s deeang | rapartes | 7 SUR e Temicn
ire S empression
—_— Simplified Model » P Tekesear
“r = |
Degrading Model » SUP Triles Tension
oy 1 Nonlinear Elastic Model 3 SUP Trilivear/ Compressicn
" Siip Model N Mot Linear Etagtie )
e = .
Mutti-Linear Model , el e Takeda Modified Taketa
2 ripes uititinearviode Mt Linear Plastic Takeds
ALL 4 Mot Linear Plastic Pivot




Seismic Soil-
Foundation-Structure

Main Feature of midas Civil

Damper, Isolator

*  Nonlinear hinge
. I e Seismic soil-foundation-structure interaction
Boundary Nonlinear Properties
- Pile Springs(Point/ Surface) to simulate ground conditions
- Inelastic hinge property applied to inelastic time history analysis only
- Linear and Non-linear soil condition can be considered
Bedd/Medily Gereal Link Propeities 3¢ || Shesr Spring in Lesd Rubber Besring liclstor b
. Nordrmar Propes tes.
Description Stffness 0 t :_d | emift
P Viekd Swength (Fr) ° Vos
) Bement Perat Yiekd Stifress Raba i) Lot
Property Type el Hinge: Progacr i s o s
Hysterebic Loy Parameter (5] o fos
SelfWaight nraphs  brbem al + Bl = 1.0
Total Weght : a losia
" |Lead Rubher Bearing [solater
Lumped Weight Ratio: |mwmm1mw Ratu;
fend s Jend = [ 0.8 oy Jualater - 0.5
L:::ﬁ Effective St Efective Damping Dow e T pekelt (1-)Fa :
Clox o KTt o [ D preperties = %[!—hf(n-ﬁm( d-z)+p)]d
Coy |0 kot o Kios st Dy Preperties
Oo: c lapsFt o lapssecift Dr Propertes. 4
Ors |0 Frotepsfra] 0 frtaps®aee/Tral] Rx Propertes P b f -
Clry |0 Ttk ad] o 18 e rad] Ry Prepernes — * bR e
Orz |2 feotopsTrad] [ frtopesecTrad] Rz [— il n
Coupled
1
Shear Spng Location Fy k
Distance Ratio From End [ oy pe: 0.5 a 1%
- = d
o[ emdt secly
=

Rail Track
Analysis Model




Rall Track Main Feature of midas Civil
e RTA wizard / Report
Analysis Model

Rail Track Analysis Wizard / Report
9

>

‘ Auto-generation of
. . . multi-linear type elastic link
Thermal load/ Train Load/ Acceleration load can be considered i

Elastic link with multi linear type are automatically generated

- Vertical load variation according to vehicle position can be consideredff~

Model with Model with train Model with train
Temperature load acceleration and
Load

(gravity direction) braking force

Construction Stage model with all load cases

[P -

b | pemrntary 1508 | masert ot |

Generation of additional moving load analysis models with referring
to the most critical position

Additional | Additional | Additional
model model model

Most Critical
Position

Train-Structure
Interaction Analysis




Train-Structure Main Feature of midas Civil

*  Train Load Data Generator
Interaction Analysis

- Train Load will be generated considering velocity and element size by input each axle load and distance

s - s
[ Font) Corarmn Cptin View) mdowi) e

KTX, 20 cars, Korea

-] Addiadity/Show Time History Functions $ =
Function Name Tiene Function Dsta Type
m Nomalized Accel O Acceloration @ Force 0 Morment Nomal
Germrate Train Dyrarmic Load Punction
_ Scaling Grawy Graph Cptions
Imipaa Eathquaks [ ¥-axls log scale
& Scals Facts
Maene VT T cars, Foed e hacte LEE  m/secd Y-aris log scale
o, | Lengeimi | Forca(ii) = E Maximum Value N FET
Train Tyne FTA fcas, Fores v T a0 TR 2%
W, of Whost —— 2 .}.‘m e ] 10 i) 1 0.0000 |
of Wheels. | i IJ.%I I?ﬂﬁl% i 2 22 24 26 28 3 32 34 36 38 4 170.0000 |
Function Infornation £ i) 10,00 00380 Q0000
& [ 170,000 o
Train Vekeity [/ I T |:.E\ m |3|‘}u| Timanach 0.0540 | 0.0000 |
A ] m}m 0.0720 170.0000
3 53 | |
Esment iz T - 1] 3000 170,000 0.0900 | 0.0000
1 15 10 1701 0O 02820 00000
= 15700 oty az700|  170.0000
Sealing " 300 170,000
It o L 02880 | 0.0000 |
g (] T Vo et 03080 | 00000
Longth T80 m Force [TODE i 03240 | 170.0000 |
™ Max, Value (] r 03420 00000
' Add Modisy [ Daleie | It 03650 0.0000
03830]  170.0000| = |
ok | Cancel o E
- Descrigtion KT, 20 cars , Korea
[al] [ Ok [ Cancel | [ Aoety |

Network Arch




Network Arch Main Feature of midas Civil

e Construction stage analysis

Construction Stage Analysis

- Construction Sequence seamlessly simulated in a single model will all stages and accumulative results

- Boundary Condition changes to reflect different conditions through the stages

-  Different loading condition for each stage.

Precast Composite
Girder




Precast Composite
Girder

Main Feature of midas Civil

e  Moving Load Analysis
¢ Tendon Template

Moving Load analysis

- Standard Vehicles from various international standard defined with two clicks

- Vehicle Optimization to obtain the most adverse loading pattern as per the code specifications
- Envelope Results/ Moving Load Tracer to check the worst effects and the load pattern for them
Acxial Shear-y Shear-z Torsion Moment-y Moment-z
Elem | Load | Part e (KN) (k) (kN-m) (kN-m) (kN-m)
332 | WVLIG@l| 172 0.00 0.00 EEEE EEES 1625.04 0.00
333 | MVLIGall|[173] 0.00 0.00 150.12 15.38 1876.10 0.00
334 | WMVLIG@l| [174] 0.00 0.00 16755 1235 166023 0.00
335 | WVLIG@l| [175] 0.00 0.00 185,14 EFT 1623.48 0.00
336 EL1 (all 176) 0.00 0.00 20269 -15.06 1555.78 0.00
337 [0 e ) ESiAE) 1667 145595 0.00
338 | M ] 00 25670 13.78 130343 0.00
33 | W Find... CtrF (oo 27378 202 12315 0.00
340 [0 Y |m 29012 EEES 52284 0.00
341 [ Sorting Dialog... 00 318.43 18.30 83405 0.00
342 W Styls Dialog... 00 33422 1478 50123 0.00
43 [ 00 347.46 ErES) 99744 0.00
344 |0 Show Graph... 00 35035 1788 “1122.45 0.00
345 [0 ) ) 358.35 788 28570 0.00
346 | SRR R iR, 00 34746 1433 112023 0.00
A7 [ Export to Excel... 00 342 1479 83506 0.00
wmin oo YTV r o an o
4]+ [\ Beam View by Load Cases... 3‘1 4
View by Max Value Item...
| Dynamic Report Table...

Precast Composite
Girder

Main Feature of midas Civil

e Moving Load Analysis
¢ Tendon Template

Moving Load analysis

- Auto-generation of the UK PSC section database.

- Straight tendons and harped tendons can be defined based on the span and section information.

-  Import & Export function to utilize tendon template for other project.

‘Tendon Template

P& P @R #aa/Modity Tendon Templote )

Terdan Nama

Teredont Brigety

Add ) [Bal0l ] (] | | e offetioon
Herie, Offset(End]
2 Add Panixy)
Moy Teerten Tioe
S0t Propurly s OF S
< Soen Lenath
E LT
Dirbarir
impar
Export -
| Auta Genaration
Figeet Harmeo EEEEEEsSasaal
[ [ ] || - eevamnien
Cancel TeonTioe  : | N Curved s |
- Boply Hum. Of Span 1 ¥ Same soan Info

[ — 7Use Prefix Name i smand
gl | Assigned Elements  :  S3al00

Mo Mame Property
1 3rand 005 Tendan
2 stand (06 Tendon
] strand 007 Tendan
4 strand 003 Terdon
1] stand (8 Tendon
& strand 010 Tendan
7 strand 011 Terdan
8 strand 12 Tendon

swrand 013 Tendan
10 swand 014 Tendon
n strand 015 Tendon
2 swand 018 Tendon
13 swand 019 Tendon
W swand 020 Terdon
15 stand (21 Tendon
16 swand 022 Tendan
17 swand 023 Terdan
"’ strand (24 Tendon
19 strand (05 Tendan
Tendon
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Nowolazurowa

Fly over

Warsaw, Poland

Owner: Road Investments Management
Authority in Warsaw
General Contractor: SKANSKA
Engineering Consultant: SKANSKA
Construction Period: 2014 - 2015
Type of Structure: Steel Composite Girder Bridge
Size of Structure: 34m Main Span, 420m Total Length

Nowolazurowa

Fly over

Steel Composite Girder Bridge Wizard

Main Feature of midas Civil
e Steel Composite Girder Bridge Wizard
¢ Beam element with Composite section
Virtual beam

- Multi curve / Construction stage / tendon can be generated based on structural layout and construction procedure

- Automatic Loads based on basic layout

- Automatic Boundary Conditions with temporary and permanent conditions considered

Steel Compasite Girder Drdge Wiard

Lapout | secton | Load | Comrucnon Stage
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Centoid of deck k

Geder T mm

Elastiz Uk Caffness

e Kx LAMSes0ll i

B Lk Lergits
e Lo
Lo 124048

Spedng 0

Sacton 3 ] [

9,
M Dk Width -

Soan Informations LETZ, 5104, 41672
Sucoort Seew Angie @ sl
(reey
sy
Bearing T B Wit S Sbuctre Guide..
albnstrent
Dearing Type  Foosd Eastic Uk

A Fatn

Deck as Piate, Grder as Frame

Deck & Vich a5 Pl Flarigrs i Friavse.

TTRdECr

By LABSes01l i

0.3

Secton o x| [
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Nowolazurowa Main Feature of midas Civil

e Steel Composite Girder Bridge Wizard

Fly over ¢ Beam element with Composite section

Virtual beam

- Composite Section for Construction Stage to consider before composite and after composite section properties

- Each slab and girder force/stress is calculated separately. — e [ [ o o = ——
Part (kips) (ft-kips) (ft-kips)
3 oLCB1{max) 1 [ 18.96 B3.82 C10.04
—— - \ - 1 [ gLCB1(max) 2 [ 2085 133 0,05
Add/Modify Compasite Section for Construction Stage ] Comp. Stiffness | olfen e : : e e =
e SR Vale Unit 2 [ oLCB1(max) 2 I -166.79 15.28 1751
Area 31201 26005 | o 3 | oLCB1(max) 1 [ 769.42 3848.20 3063
Section 1 LEUbTE) v sy 5 0325548005 | 3 | oLCB1(max) 2 [ 21288 2620 2441
Composite Type  [Normal ~ Asz 56348482005 | m? 4 [ oLCB1(max) 1 I 905.40 454762 -11.88
Section Type B :;: ggggggé::gﬁ‘ m: ; 9LCB1(max) 2 | -291.08 3101 171
gLCB1(max) 1 | 101593 488077 5284
Section Shape Es ‘EZZ ffzgégzzggg ":;“ 5 | gLCB1(max) 2 ] 29518 3451 704
Element List 1to8 13t028 33t048 53068 72 Ej; T 00005005 T & [ oLCB1(max) 1 ] 20008 2520.40 1489
T B 72 30002 [ 6 [ oLCH1(max) 2 [ 7216 FRD ER
Construction Sequence Tom T 1473250+003 | mm 7 [oLCB1(max) 1 [ 74422 263925 11628
-
| B || e || SR | ]| || o || S gi: 33333332333 ﬂﬁ ; ﬁ:ﬂz; f : l:z::; 2?2 :2 _1§§§:
Type Stage Scale £
T [Waterial _ Grad |05 7 149  Concel | g ztzg:E::; f : fgf z 719;:35: j i;
2 | Material 2: Grad CS3 21195, 9 [ oLCA1(max) > 1 7612 185 FEET]
10 | oLCB1(max) 1 I 32381 514635 4202
10 | oLCB1{max) 2 [ 691.42 282 763
11 | gLCB1{max) 1 [ 59472 1550736 8638
Cancel Avoly | 11 | gLCB1(max) 2 I 280.89 12.04 5212
12 | gLCB1(max) 1 [ 95268 25212.50 1452
12 | gLCB1{max) 2 [ 1351.13 2137 3149
13 | gLCB1{max) 1 [ 133773 36054 59 14235
13 | gLCB1(max) 2 I 1801.70 3118 11464
14 | oLCB1{max) 1 [ 92407 24364.29 %624
14 | gLCB1{max) 2 | 127812 -20.82 5750
15 | oLCB1{max) 1 [ 53758 1395242 9171
15 | gLCB1(max) 2 I 243.76 10,65 59.58
16 | oLCB1{max) 1 [ 24013 571913 20.19
16 | gLCB1{max) 2 | 51512 -2.88 4207
17 | oLCB1{max) 1 I 4612 130556 8765
A7 | al CR1ImAav), 2 Il 258753 443 A0 NR
4[v|\Beam Force 4 Beam Sttess /

NOWOlazurowa Main Feature of midas Civil

¢ Steel Composite Girder Bridge Wizard

Fly over ¢ Beam element with Composite section

Virtual beam

Virtual beam

- The resultant forces of a section consisting of plate/plane stress elements and beam/truss elements can be checked

15 Base E |

Selected group of elements that
represent girder section




midas Civil
Basic Training

- Simple Beam -

Contents

1. Overview
1.1 Example
1.2 Learning Goal

2. Modeling
2.1 Set up the work environment
2.2 Define property
2.3 Modeling
2.4 Set boundary conditions
2.5 Apply the loads

3. Check the Analysis results
3.1 Reaction force
3.2 Deformation
3.3 Member force
3.4 Stress




1. Overview

1.1 Example
1.2 Learning Goal

1.1 Example

Hinge Rollor
\ |

(I 774

Simple Beam 77775

Slab bridge
2D, Beam Element




1.2 Learning Goal

Hand Calculation midas Civil
I |
, = -
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‘A 2.4 Set boundary conditions
s 77224 2.5 Apply the loads




2.1 Setting up the work environment

[ Set unit system ]

G smese =] Unit System
@@. B Deskicp » w[ 43 | Sesrch Desia 5
= — ~Lenath Force (Masz) Heat
e ; @«om M (kg  cal
= STE 0
) :;f:.:.m..., B Sionghwang cm & K Gton) & koal
8 Downleadt B Compte = kgf ik
ki Testfibe_smicas L © mm af (ka) I
B Query_Tet i anptring smraen ¢ tonf (ton)
L Rucent Places ! Fde fobder X17-11-0¢
& o e Cift S K
b CVLnESE Renem N n .
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2.2 Define property
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2.4 Set boundary conditions
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2.4 Set boundary conditions
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2.4 Set boundary conditions

Structure Mode/Element Properties

A o

Point Surface
Spring Spring

¢ General Spring ~

IT. Integral Bridge
Defing

Elastic Rigid General | BeamEnd Be
Supports i

Link  Link Link~ Release €

Tree Menu

LA Boundary [EEHS

e —|
Boundary Group Name
Default -] [
Options
@ Add  (JReplace () Delete

Hinge

Support Type (Local Direction)

Tree Menu

[Supports '] E]
Boundary Group Name
Default -] ()
Options
@Add  (JReplace () Delete

Rollor

Support Type (Local Direction)

|

2| 4
%DX V7777

Rz

Dz hx Dx, Dz, Dy

[]D-ALL Rx, Rz
Dx Dy Dz

[CIR-ALL
Rx Ry [ Rz
L]
Rw
=

z
T Ry Dy
(!!5 )5:4
7774 Rz D\);
Dz Dy Iz ®

RX, Rz Hoar
Dx [ Dy Dz

[Z]R-ALL
] Rx Ry Rz
L
Rw
Cose

Material Section

/— h

b

|
IEEREEERE]

2. Modeling

2.1 Set up the work environment

2.2 Define property

2.3 Modeling

2.4 Set boundary conditions
O 2.5 Apply the loads




2.5 Apply the loads
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2.5 Apply the loads
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2.5 Apply the loads
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3. Check the results

0 3.1 Reaction force
3.2 Deformation
3.3 Member force
3.4 Stress
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3.1 Reaction force
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3.2 Deformation

Check the deformation ]

Results
“lﬂlvlnﬂu. Lines -
;ﬂylnﬂu. Surfaces =
ﬂ Moving Tracer =

Boundary Load Analysis

Structure Mode/Element Properties
iﬁ Beam/Element ~ .‘—E. Mode Shapes -
I-'-E- Local Direction.. El Modal Damping Ratio..
'9' Reduction Moment L Modal Results of RS

View

i 1 Stresses

£ Reactions -
|+ Deformations - ﬁDiagram -

I:| 1 Forces ~ &) HY Results -

Load
Combination

0112
015 0187 01% 0.187 0.

0
0.101 T m 0 01
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3.3 Member force
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3.3 Member force
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Procedure

At any point of pre- and post-processing, the unit can be changed at the Status Bar without opening the Unit System dialog box. Also, every input and
output values are converted accordingly at every change.
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7 Material / Section

View Structure Mode/Element Rnnndan:

L

- 3. Select ‘ASTM(RC)’

[ User Define & Change Property]
[E§ Creep/shrinkage TRy Material Link

Material
Properties Comp. Strength
Steel
Standard
Properties - % B
¢ ’
P e | R 4. Select ‘Grade C4500
' I " Cancrete
ID Name Type Standard DB add... Standar ASTM(RC]
Moty Type of Material —
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.
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a
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C)O
A

Steel
Modulus of Elasticity 0.0000e+000 | kNjm2 r
Paisson's Ratio : 0
Thermal Coefficent : 0.0000e+000 | 1[F]
Weight Density 3 0| kNfm3
Use Mass Density: 0 | knfm3/g i
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Modulus of Elasticity : 2.66508+007 | |jm2 El
Paisson's Ratio : 0.2 @
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| Use Mass Density: 2.403 | kNjm3fg i
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Flastic Material Name =
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5. ‘Apply’
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[>> [ ok J[ cancel Apply )
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Define material for the girder
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Material / Section

View Structure Node/Element Properties Boundary

Mool Do cpm—— S
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[ User Define
Material 1D 2 Name Grade C3500

[E8 Creep/Shrinkage

Change Property

Material Plastic Section  Section  Plat| Elastid
Properties Sl SIEE Material | Properties Manager~ Sc astidty Data e
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L = Weight Density : 23.56 | knjm3 @
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Plastic Material Name =

Inelastic Material Properties for Fiber Model

2. ‘Apply’
.
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= Y
Tree Menu JREHSERE Command Message /( ‘Analysis Message = »
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For Help, press F1 None! 0,00
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Define material for the pier
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Material / Section

| 2. select ‘ASTM(S)’

E O HEG

View Structure Boundary Load

E [ User Define & Change Property
[E§ Creep/shrinkage TRy Material Link

Material

Properties [&E] comp. strength

3. Select ‘A416-270(Low)’

B
Material | Properties Manager~ S(a\eFacti
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Define material for the tendon
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Define section for pier
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Overview

= Properties
- Material / Section
= FCM bridge wizard
- Model
- Section
- Tendon
= Modify construction stage

- Add load group

Step 2. FCM bridge wizard

= Analysis
- Moving Load

= Results

- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Tendon Losses
- Smart Report
= Design
- PSC Design

FCM bridge Wizard

Civil 2018 - [C:\Usersikih0521 2\ Desktop\FCM *] - [MIDAS/Civil]

1. ‘Structure’

over Design Rating Query Tools

- @ & UGS - = structure | *.» Check/Duplicate Elements
a% &5 - 222 Grids ~ ke BALT - [C Dispiay Free Edge/Face -
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2. ‘FCM Bridge’
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Execute Free Cantilever Method bridge wizard.
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13 FCM bridge Wizard

rFCM Bridge Wizard 1 2
Bridge Model Data Type . . .l , . . ) ‘ .,
© Tyme! o Material (Girder) : ‘1: Grade C4500 Pier Section : ‘1: Pier
' ' Material (Pier) : ‘2: Grade C3500’ Stage Duration : ‘12’ day(s)
Model | Secton | Tendon| Number of Piers : ‘2’ Method : ‘Cast-in’
P.T : == ezt
FSM I1<1I Zonel B Zone2 lxz/ /
— ), 3, /,f ,(;j
3. 4, 5. 6. FSM
Pier Table Key Segment | Pier FSM (L):
V4 7 T. : ’ ’ : “y : ‘ ’ ‘ 4. ’
Material { Girder ) 1 | Pier Section 1 1: Pier -] ;T ‘ ’14 m ﬁ; l;[ m H l:lo m FSS?/' :
Material { Pier) 2 l Stage Duration 12 | day(s 6" m ° m C: m . ( 2'
Nurmber of Piers 2 : Method i 5@4.5
[T Radius : 0 m @ Convex Concave / E
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p.T. 14 m K12 m H a0 m FSM(L) B@4.5 7, .,z}
B 6 i K2 2 m C & m [Fam(m) 5@45 Zonel : ‘12@4.5’ %
| Advanced... F| Advanced.. Zore]  12@45 Zonez . 412@4.51
[ Pier Table Placing... || Member Age... | Zone2 12@45 avanced,,,
[ Open.. |[ Saveds. | [ [i[3 ] [ Cancel | =
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14 FCM bridge Wizard

.
FCM Bridge Wizard " RN [—— 3] J\ros212\Desttop\Fem 7] - MiDAS/Civil
Bridge Model Data Type - - . Pushover Design Rating Query Toolks
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7 o ¢
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e S 4.
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Use ‘Tap’ key and ‘Shift’+'Tap’ key to move the cursor
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15 FCM bridge Wizard

Procedure

"rcM eridge Wizard » ;ﬂg 2.
Bridge Model Data Type 1. ‘Section’ H1:0.3’m H2:2.2’ m
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1 6 FCM bridge Wizard

[FeM Bridge Wizard I A R - —— e |1it05212\Desktop\FCM *) - IMIDAS/Civill
Bridge Madel Data Type 1 . lTe n don' = Pushaver Design Rahg Query Tools
g UGS - ﬂ Structure | “7* Check/Duplicate Elements
| B Typel pss l - d 222 Grids - Leut- Display Free Edge/Face -
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T
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1 7 FCM bridge Wizard

-
FCM Bridge Wizard e B ——— - S 1
[ Bridge Model Data Type ) )
N . Tendon Name : ‘“Tendon’
l 91 Add/Moadify Tendon Property @ . . ,
o Tendon Type : ‘Internal(Post-Tension)
991 | Tencon tame Tendan Material : ‘3: A416-270(Low)’
1
71T Tendan Type [\ntemal(Pust—Tensiun) v] i = —— —
||| psteril 3 3 Ad16-270Low) -] [ | 2.4 Tendon Ares hﬁ 3.Select ’15.2mm(0.6")’
Total Tendan Area 00026353 me (o] )t -3 sttt P »
\ Duct Diameter 01 i 0.14 = Strand Diameter : 15.2mm{0.67  * _ 4. Input 19
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Ultirnate Strength 1.863262+006 KM m o
0.
¥ield Strength 1, 563062 +006 KN/ { m - . ) o
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L[ @ obble Fitln Factor(K - xt0 BA5 vm 03 m Relaxation Coefficient ‘CEB-FIP 1990’
Ter| | © Unintentional Angular Displacementtky U005 i -
Top. External Cable Moment Magnifier 1] kM2 =t
Bolj| #nchorage Slip(Draw in) Bond Type
adl Begin : 0006 m @ Bonded
End : 0,006 m ) Unbonded
i _ 7. ‘0K’ .
Bot| : &
Q 0K feaicel | | Apply | | pssing Step =
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- [ === wEvery 1 - stages 4
e P
(_Botiom (Sice)... | [ Bottom(md)... | T -

¥ e 1 1
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1 FCM bridge Wizard

f§ - - .
FCM Bridge Wizard (I3 [1ih05212\Desktop\FCM *) - [MIDAS/Civi)
: - 5 T
Eridge Model Data Type Pushover Design  Rating  Query ools

_ _ é ugs - ﬂ Structure | . Check/Duplicate Elements

@ TLJDE] 2 TLJDEZ ‘;r?' @ EEEGnas * e BT = Display Free Edge/Face ~
sed Rail Track . o .
Bridge | L™ Analysis Model= | PiNamed Plane | gl] Change = | &} Check Element Local Axis

Model | Section  Tendon

Section Type ] |

[ Tendon and Prestress @ 1 Cell y!lez Cell P
= |
O Hi 0168288 o, Ho 03657 Q
mg| e es {%f ! ‘e H3 0295704 o, He D184 (o}
L] L] ot
DX @
- Wi 012192 w2 01524 2
@ w3 O0R0SE ws [0 |m sl
s WE Ciocy o 0 17704 &
S . . o"
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) . :
- 02 14 for the next project .
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B = £ (3328 |m [ OVE 338 |m
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T ] oK

Anchorage Position Top Tendon Grouting

0.7 y - i
Bottorn X |su X, () Prestressing Step
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[ Top Tendon... /| Doxed i /
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For Help, press F1
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Tip

Use ‘Dynamic View Control’ or view icons to change the model angle

Hi Base R

e e s s s s s s s s o — S N N S S S S § S S S O

Y S s s s

@@

BOO6)I0:¢0 L2 00 L 00!

MIDASIT

Tip

Scroll the mouse wheel to zoom in and out the model
Click once if it keeps zooming

*Click anywhere on the model view if it keeps zooming in and out
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Tip

Move mouse cursor pressing ‘Ctrl+mouse wheel’ to change the model angle

MIDASIT
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Tip

Move mouse cursor pressing mouse wheel to move the model

b ease
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3 Tip

Tip

Double click any section or material, then assigned elements will be selected.
And Element number will be shown.

T s D  EES bl A

Fi pase o Works

‘Warks
gﬂ Structures

2 » Modes 1 83

*» Elements ! 76
=[] Praperties

=] Material : 3
[Z] 1: Grade C4500
[T] 2 Grade C3500
[z] 3@ A416-270(Low)

JfEE &L BES

=]
; —FECH
T 3: TARP-PSC2
I 4:P3C1
I 5:PsC2
A, Tapered Section Group
=L Boundaries
. Bupports :
=+ Elastic Link : 6

Static Load Case 2 [Prestress : Const
m_l Static Load Case 3 [Form Traveler ; C
E‘.l Static Load Case 4 [Wet Concrete ; Ct
[}l Etc, Loads
[=#=+% Prestressing Tendon

Tendon Property : 1

@ Static Load Case | [SelfWeight ; Cons

-
B EEB]

MIDASIT

Tip

Use activation functions to activate or deactivate certain elements.
It is also valid when viewing results.
e ——
Bl x B (@EEEEED R - CEIEY E

e
Hi Base i Warks
=H Works
=] Structures
® . Nodes : 83
o+ Elements : 76
Properties
Material 1 3
[x] 1 : Grade C4500
[T] 2: Grade C3500
LI] 3: Ad16-270(Low)

=]

ofHl®

= L Section 5
T 1:Pier
I 2:TAP-PSCH
s, I 3:TAP-PSC:2
I 4:P5CI
T 5:PsCZ
. Tapered Section Group
B (S t;unt:laries

B
A& Suppotts : B

£+, Static Loads
q Static Load Case 1 [Selie
|H| Static Load Case 2 [Prestre
m] Static Load Case 3 [Form ~
m] Static Load Case 4 [Wet Cr
[u]l Etc, Loads
[l Prestressing Tendon
Tendon Propery @ 1
»=% Tendan Profile : 128
=8 Construction Stage : 16
B CS1 12 davis)]
{Ea C52 [12 day(s)]
fa C53 [12 day(s)]
fBa C34 112 day(s)]
fEA £S5 [12 davis)]
fBa C36 112 day(s)]

B C57 [12 day(s)]
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Tip

“¥ ‘Select Single’ icon must be activated to select nodes or elements
And node number and element number will be shown

4 [ mpas/Givil

N P —— ~
TN (- F INUICEIEEY: EE I CEE I E R = LI
I—_E'Base v'|

MIDASIT

ZASY Tip

Tip

Section on the selected elements can be easily changed if you drag & drop the

section from Works tree menu to model view.

Drag & Drop

Tables RULI(4N Group Report

£F Warks

=R Structures

-, Modes : 83
=" Elements : 76
" o» Beam : 76
=[] Properties
=[] Material : 3
1 Grade C4500
2 Grade 3500
3 ANE-2T0(Low)
E- I Section

q [ mmas/civi

L 4 P5CT
T 5:PSC2

= Tapered Section Group
4y TSGroup! [ z-Aris=0ua

Ay TSGroup2 [ z-Axis=0ua

oy TSGroup3 [ z-fxis=Qua

o TOGrannd T oa_Auie—oa
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Tip

Section on the selected elements can be easily changed if you drag & drop the
section from Works tree menu to model view.

Group Report
Woarks
gﬂ Structures
~* , Nodes : 83
=-*>» Elements : 76
">+ Beam : 76
=[] Properties
: Material : 3
[X] 1 Grade C4500
LT] 2 Grade 3500
IT] 3 AE-2700Lowe)
Section

Drag & Drop e

LT 5:PSCE

B‘& Tapered Section Group

Ay TSGroupl [ z-Axis=Cua

4 TSGroup? [ z-Axis=Cua

4 B mmas/civi b Ay TSGroupd [ z-Axis=0ua
Lo

T EranmA T =_Avic—NiA
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Overview

= Properties
- Material / Section
= FCM bridge wizard
- Model
- Section
- Tendon
= Modify construction stage
- Add load group
" Load L o
Modify construction stage
= Analysis
- Moving Load

= Results

- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Tendon Losses
- Smart Report
= Design
- PSC Design




Properties

Dynamic Loads (7) Settiement/Misc.
7)) Construction Stage i::) Load Tables

=

Boundary
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Static Load Using Load

ases  Combinations

9 Modification of Construction Stage

Civil 2018 - [C:\Usersiijh0521 2\Desktop\FCM *] - [MIDAS/Civil]

Analysis Results PsC Pushover Design Rating Query Tools

m Element
1T Line
M Typical

&'~ Nodal Body Farce
(™ Hodal Masses
| Specified Displ. |- Loads to Masses
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[+, Hydrostatic Pressure
.ﬁ Assign Plane Loads -
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[=] Assign Floor Loads =
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e
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—
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Tree Menu

Tree Menu 2
| TIPS
Zl Message Window
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|| view control $
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Snap D
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Tree Menu [RERSERE
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um,{ Analysis Message ;

vlm

Click right button on your mouse. And check data in the model file under ‘Works’ menu.
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O Modification of Construction Stage
a ONDEemEH8E - Civil 2018 - [C:\Users\j = e
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1 Modification of Construction Stage

R HOL = e il 2018 - [C:\Users\kjh05212\Desktop\FCM *] - [MIDAS/Cvil]
- et L K 3 - P — iuits FSC Pushover

Query Tools $* Help - Ll

Design Rating

& Nodal Bodf ; ads ~ = Initial Forces -
_ [ ,;dd\‘ - r:u..m sy 3_ lAdd' Pressure | [=]Assign Floor Loads =
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e : [consnction stageiond (c5) z beete | R s L o]
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Procedure

Static analysis is carried out for each static load case entered by this function. The analysis results can be interactively combined in “Load
Combinations".
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3 2 Modification of Construction Stage

Civil 2018 - [C:\Users\igh05212\Desktop\FCM *] - [MIDAS/Civil

Analysis Results PSC Pushover Design Rating Query Tools

Properties Boundary
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Hi sase ok

2. ‘Load Group’
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Appendix. Support & Results

Support Boundary

Example:

Dy, Dz are fixed
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