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Why 
MIDAS CIVIL

01. Unique Modeling
• Advanced bridge wizard such as Box Culvert, FCM, ILM, FSS, 

MSS, Grillage, Cable Stayed Bridge Wizard.
• Powerful moving load optimizer 
• Auto-generation of Railway Analysis models

02. Specialized on High-end Analysis
• Segmental post-tensioning including tendon losses and 

camber results
• Cable force tuning in forward stage analysis and suspension 

bridge analysis with geometric nonlinearity
• Accurate seismic performance reflecting nonlinear 

properties

03. Maximized Productivity
• User-friendly GUI with high speed graphic engine 
• Presenting input data in Works Tree and manipulating the 

data by Drag & Drop
• Excel compatible input & output tables
• Automatic generation of analysis and design reports

04. Practical Design Process
• Practical modeling features such as SPC, Tendon 

Template and Transverse Model Wizard
• RC/Steel/PSC/Composite section design as per 

Eurocodes, AASHTO, and other standards
• Bridge Load Rating for PSC box and steel composite 

girder



“Stretch your imagination & extend your ideas without restrictions. 

midas Civil will help you achieve the goals.”

01. Innovative User Interface
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02. Optimal Solutions for Bridges
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“One stop solution for practicing bridge engineers

With RC, steel, PSC and Composite design”

o Design Process for Bridges o Reinforced Concrete Design (Beam / Column)



02. Optimal Solutions for Bridges
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o Steel Design (combined stress checks) o Steel Optimal Design



02. Optimal Solutions for Bridges
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o Composite Girder Design o Dynamic Report Generator



03. PSC Bridge Design
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“Integrated solution for practical PSC bridge design

(Longitudinal & transverse direction analysis and strength checks)”

o Procedure and main features for PSC bridge design o Automatic generation of transverse analysis model



03. PSC Bridge Design
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o Modelling features suited for practical design



o Automatic strength check o Various analysis results for practical design

03. PSC Bridge Design
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o Special type of PSC bridges

03. PSC Bridge Design
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o Grillage analysis model wizard o Prestressed multi-celled box girder bridges

03. PSC Bridge Design
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04. Cable bridge analysis
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“Optimal solution for cable bridge analysis (completed state 

& construction stage analysis with advanced analysis functions)”

o Optimal solution for cable bridge analysis o Initial equilibrium state analysis for cable stayed bridges



04. Cable bridge analysis
Midas Civil ┃Bridging Your Innovations to Realities

o Construction stage analysis for cable stayed bridges

01. Forward staged analysis using the pretensions in the completed state 02. Forward staged analysis based on application of constraints



04. Cable bridge analysis
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o Initial shape analysis for suspension bridges o Construction stage analysis of earth anchored suspension bridges



04. Cable bridge analysis
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o Construction stage analysis of self anchored suspension bridges o Cable Bridge Analysis Options



“Seismic & earthquake resistant system and seismic performance 

Evaluation for bridges using high-end nonlinear analysis”
o Nonlinear analysis process in midas Civil o Pushover analysis

05. Nonlinear analysis
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05. Nonlinear analysis
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o Boundary nonlinear analysis o Analysis capabilities for dampers & base isolators



06. Moving Load Optimiser
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“Generation of influence lines and surfaces for multiple lanes

Of traffic to produce the most adverse live load patterns”

o Moving load analysis Pre Processor o Moving load analysis Post Processor



07. Soil-Structure Interaction
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“Automatic modelling of soil-structure interface facilitating

the analysis of integral bridges and box culverts”

o Integral bridge and culvert wizard o Integral bridge spring supports
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Additional Options and Modules

Heat of Hydration Analysis

Material Nonlinear Analysis

Inelastic Time History Analysis

FX+ modeler

GSD (General Section Designer)

Rail Track Analysis

AASHTO Steel Composite Design

Module 1

Module 2

Module 3

Module 4
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Stage 1 Stage 2 Stage 3

Option 01
Heat of Hydration Analysis 
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Stage 1 Stage 2 Stage 3

Midas Civil provides heat of 

hydration analysis capabilities 

through heat transfer and heat 

stress analyses. Heat of hydration 

analysis by construction stages 

reflects the change in modulus of 

elasticity due to maturity, effects of 

creep/shrinkage, pipe cooling and 

concrete pour sequence.

Definition of 

material properties

Definition of 

boundary conditions

Input of analysis condition

Heat transfer and 

heat stress calculations

Crack index check

Analysis results

• Definition of heat source of concrete 

Define heat source of concrete to model the 

amount of heat generated during hydration.

• Definition of material properties of concrete

Compressive strength of concrete

Tensile strength of concrete

Consideration of various parameters for accurate crack index analysis

• Adiabatic temperature rise considering maximum adiabatic temperature(K) and 

relative velocity coefficient(a)

• Creep/Shrinkage, compressive strength data base / Heat source function by code

• Changes in ambient temperature and convective coefficient 

• Various convective coefficient depending on the existence, type and thickness of 

formwork, curing method, and wind velocity

• Heat transfer analysis

Definition of heat 

transfer

Definition of ambient 

temperature

Initial temperature, 

exothermic temperature, 

and conduction

Convection limit and 

prescribed temperature

Calculate stress 

using temperature 

load obtained from 

heat transfer analysis

• Temperature distribution based on the placement height

• various types of analysis results

Temperature during construction stage Stress during construction stage

Various results considering placement sequence

• Pipe cooling to reduce cracks

• Control of temperature for the use of ice plant by demining initial temperature for

newly activated elements at a corresponding construction stage

Option 1. Heat of Hydration Analysis
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Option 2. Material Nonlinear Analysis
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Option 02
Material Nonlinear Analysis

Analysis Flow

Material nonlinear analysis is high 

end analysis function to represent 

nonlinear behaviours of structures 

after elastic limits.

Definition of 

Nonlinear material model

Nonlinear analysis control

Nonlinear static analysis of

material nonlinearity

Evaluation of yielding stress 

and deformation

Representation of material nonlinearity of degenerated shell elements by integrating

stresses in the thickness direction using a layered approach

Plastic zone display function, which shows the status of yielding of shell elements in the

thickness direction to obtain detail information on material nonlinearity

 Various hardening models which define the behaviours from the elastic limits to maximum

stress points (Isotropic hardening, Kinematic hardening & Mixed hardening)

 Various failure models frequently encountered in civil engineering practice

 Good convergence for nonlinear analysis using shell elements, which reflect large

displacements & large rotations
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Pressure vsDeflection Curve

Load Step 3 

Von-Misses Stress + Deformed Shape

• Material nonlinear properties • Simultaneous analysis of geometric and material nonlinearity

Ductile material Brittle material

• Analysis results

Load VS. Displacement



Option 03
Inelastic Time History 

Analysis

Analysis Flow

√ Lumped Type Hinge                     √ Distributed Type Hinge 

√ Spring Type Hinge √ Truss Type Hinge

Menegotto-Pinto / Bilinear / Trilinear Steel / Asymmetrical Bilinear / Park / 

Japan Roadway Specification Model

• 4 Hinge type models

• Inelastic hysteresis models

 Uni-axial hinge model               

 Multi- axial hinge model

 Over 20 hinge models including bilinear, tri-linear, Clouhg, Slip, Multi-

linear Takeda, and Kinematic, etc.

 Translational hardening type model / fibre model

Various hysteresis models Automatic definition plastic hinge

Evaluation of performance in earthquake

For the seismic design and

assessment of a structure,

midas Civil offers a wide range

of hysteresis hinge models such

as kinematic hardening, Takeda,

slip, etc. in the inelastic time

history analysis.

Static analysis and 

design of members

Definition of 

inelastic hinge properties

Define earthquake load

Inelastic time history analysis

Analyze Inelastic response 

and behavior

Evaluation of Seismic 

performance and safety

• Inelastic concrete material model

• Inelastic steel material model

Kent & Prak / Japan Concrete Standard Specification/ Japan Road Bridge 

Specification / Nagoya Highway Cooperation / Trilinear Concrete / China 

Concrete Specification(GB50010-02) / Mander Model 

Check of section damage

• Accurate analysis by simultaneously considering nonlinear & time dependent

properties of members to evaluate seismic safety

• Over 50 built-in earthquake acceleration records in DB & import of artificial

seismic waves

• Versatile nonlinear analysis results (hinge distribution, max. & min.

displacement / velocity / acceleration, time history graphs & simulations)

Versatile inelastic hysteresis models

• Limitation of nonlinear hinge models eliminated, which are based on experience 

such as pushover analysis, seismic analysis, etc.

• Change in axial forces accurately reflected through fibre models in structures 

whose axial forces change significantly

• Accurate representations of confinement effects of tie reinforcing steel, crashing 

and cracking in concrete members and tensile yielding in steel members under 

nonlinear analysis

Option 3. Inelastic Time History Analysis
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Module 1. FX+ modeler
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Module 01
FX+ modeler

midas FX+ Modeler can create

complex geometric data for

accurate FE modeling. midas

FX+ Modeler is capable of

modeling any complex

configuration encountered in civil

structures and industrial

facilities. Generated meshes can

be produced in various types of

data files that are fully

compatible with midas Civil.

Application Areas 

Civil / Geotechnical

Automotive / Aerospace 

Marine / Offshore 

Consumer Products 

Research / Education 

Report Generator
Geometry Modeller

Post-processor

FEM Solvers

Mesh Generators

FEM Pre-processor

Geometry modelling and clean-up

Auto, mapped and manual meshing

Various graphic plots and result tables



Module 2. GSD (General Section Designer)
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• Safety checks for any irregular

RC, steel, composite section

• Definition of any irregular

cross-section and calculation of

section properties

• Mander model to define

nonlinear properties to

concrete

• Generation of P-M, P-My-Mz,

M-M interaction curves as per

Eurocode, AASHTO LRFD

• Calculation of section capacity

(in flexure) and safety ratio

based on member forces

• Generation of moment-

curvature curve

• Plot of stress contour for all the

corss-sections

Check of SRC section 

stiffness with consideration 

of material non-linearity

Rebar non-linear material 

properties

3D P-M & M-M Curve
Print out of Report

Module 02
General Section Designer

Moment Curvature Curve

Concrete non-linear 

material properties



Module 3. Rail Track Analysis
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• Rail track analysis wizard for light speed rail • Modal time history analysis for high speed rail



Module 4. AASHTO Steel Composite Design
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Steel composite design module

enables engineers to perform

design check as per latest

AASHTO LRFD code and rating

as per latest AASHTO LRFR code

in 3D models. Engineers will be

able to consider erecting

sequence of the girders with

different deck pours and

temporary supports.

Girder bridge wizard automatically

generates steel and PC composite

girder bridge model with

longitudinal reinforcements /

tendons, bracings, stiffeners, and

loads.

Module 04
Steel Composite Design 

as per AASHTO LRFD, LRFR

Cross Section 

Proportion 

Limits

Constructibility

Service Limit 

State

Fatigue Limit 

State

Strength Limit 

State

Shear 

Connector

Transverse 

Stiffener

Longitudinal 

Stiffener

• Steel Composite Design Process

• Three modeling methods for composite action

• Bridge Load Rating

•Performance of existing bridges

•Bridge plan data block
Design Load Rating

•Single safe load capacity 

•Bridge posting determination
Legal Load Rating

•Applied to bridges having sufficient capacity

•Overweight permit determination
Permit Load Rating

• Girder Bridge Wizard



Project 
Applications

┃Segmental  
Concrete    
Bridges     ┃
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Project 
Applications

┃Cable Stayed 
Bridges┃

┃Suspension 
Bridges┃

midas Civil
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About MIDAS IT
“MIDAS IT is taking flight with endless passion and devotion to provide technological solutions worldwide”

MIDAS Information Technology Co., Ltd. develops and supplies mechanical / civil / structural / geotechnic

al engineering software and provides professional engineering consulting and e-Biz total solutions. The c

ompany began its operation since 1989, and currently employs 530 developers and engineers with exten

sive experience. MIDAS IT also has corporate offices in US, UK, China, Japan, India and Russia. There 

are also global network partners in over 30 countries supplying our engineering technology. MIDAS IT ha

s grown into a world class company
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Introduction to

MIDAS Family

Programs

“MIDAS Family Programs are advanced CAE (Computer Aided Engineering) 

solutions that have been and are being developed using the latest technology”
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Global Network
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