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1. Examples of SW Utilization 

 

 

 

 

 

 

 



 ① Comparing Calculations and Software Results of Textbook Example 

 

Overview 

Civil Engineering undergraduate courses are conducted through theoretical lessons utilizing 

textbook examples. 

A typical theoretical class consists of the following two processes: 

① Learning the theory. 

② Solving examples from the textbook. 

 

By utilizing midas SW (software), two additional steps can be incorporated: 

③ Modeling and analysis of example problems using the software. 

④ Comparison of the results. 

 

To facilitate these steps, a collection of 20 instructional videos encompassing processes 1 

through 4 is available on the provided website.  

It includes 10 lectures on Structural Engineering and 10 lectures on Geotechnical Engineering, 

and students can access them immediately. 

 

Students can access the educational website and explore various information through the link 

provided. 
 

Educational Benefits 

1. Visual Understanding 

Beyond learning concepts based on formulas and theories, students can visually observe the 

behavior of structures. Visual representations assist students in grasping complex ideas. 

 

2. Experimental Verification 

Using the software for practical exercises allows virtual simulation of structural behavior, 

yielding results akin to actual experimentation. This enables students to compare theoretical 

outcomes with real-world behavior, validating the accuracy of design and analysis. 

 

3. Real-world Application 

Engaging in practical exercises involving design and analysis software offers an environment 

that reflects tools used in real industries. Students gain hands-on experience in analyzing real 

structures, cultivating understanding of practical applications. This fosters the development of 

practical skills applicable in real-world industry scenarios after graduation. 

https://academy-en.midasuser.com/


(1) Structural Engineering Course Utilizing midas Civil 

 

- A total of 10 lectures are provided. 

 

 

The lectures are structured in the following sequence :  

① theory explanation > ② example problems > ③ program utilization > ④ comparison of results. 

 

 



The example problems in the Structural Engineering lectures are structured as follows: 

①  Simple Beam 

 

 

 

 

② Cantilever Beam 

 



③ Truss 

 

 

 

 

④ Arch 

 

 



 

⑤ Continuous Beam 

 

 

 

 

 

⑥ Frame 

 

 



⑦ Inclined Support 

 

 

 

 

 

⑧ Spring 

 

 



⑨ Enforced Displacement 

 

 

 

 

⑩ Moving Load 

 

 

 



(2) Geotechnical Engineering Course Utilizing midas GTS NX 

 

- A total of 10 lectures are provided. 

 

 

The lectures are structured in the following sequence :  

① Theory Explanation > ② Example Problems > ③ Program Utilization > ④ Comparison of results. 

 



The example problems in the Geotechnical Engineering lectures are structured as follows: 

 

① Concept of Geotechnical Numerical Analysis 

 

 

 

 

② Linear Numerical Analysis 

 

 

  



③ Non-linear Numerical Analysis 

 

 

 

 

④ Soil Stress 

 

 

 

  



⑤ Soil Deformation 

 

 

 

 

⑥ Shear Stress 

 

 

  



⑦ Bearing Capacity 

 

 

 

 

 

 

 

 

⑧ Slope Stability 

 

 

 

 



⑨ Earth Pressure 

 

 

 

 

 

 

 

 

⑩ Seepage Analysis 

 

 



(3) Comparison of RMS Values of Curtain Wall Acceleration Caused by Wind Load 

 

This task involves comparing the results of the analysis model with experimental values. 

 

[Analysis Model Results] 

 

[Comparison with Experimental Results] 

 



② Developing Analytical Thinking through Repetitive Exercises 

Outline 

Understanding civil structures involves repetitive learning : adjust inputs under specific 

conditions to observe corresponding outputs. This process reveals structural behavior, aiding 

design, and analysis comprehension. 
 

Below is an outline of this repetitive learning process: 
 

1. Problem Definition : Set learning objectives for a particular civil structure. For instance, 

students might evaluate the stability of a structure under specific load or constraint conditions. 

2. Modeling: Create a model of the structure according to the defined problem. 

3. Initial Input Value Setting : Set initial conditions for the structure, typically opting for realistic 

and accurate values. 

4. Output Value Analysis : Examine output values to understand civil structure behavior, 

revealing connections between input variables and outputs. 

5. Input Value Alteration : Adjust initial inputs to explore diverse scenarios. For instance, 

observe changes in civil structure behavior by modifying factors like cross-section, length, and 

height. 

 

Educational Benefits 

1. Enhancement of Problem-Solving Skills 
 

- Students engage in manipulating input and analyzing output to foster problem-solving. This 

nurtures logical thinking and enhances their grasp of variables and structural interactions, 

refining their ability to pinpoint optimal conditions. 
 

2. Provision of Experimental Learning Opportunities 
 

- Students gain hands-on learning via modeling and simulation, saving costs and time over 

physical experiments. They explore diverse scenarios, analyze outcomes, and develop an 

experimental approach, enhancing their learning efficiency. 
 

3. Reinforcement of Self-Directed Learning and Promotion of Creativity 
 

- In the process of changing input values and analyzing results, students engage in self-directed 

learning. This learning method enhances their self-regulated learning capabilities and cultivates 

self-directed learning habits. Moreover, it fosters the ability to generate creative ideas and 

embrace diverse perspectives. 



(1) Creating a Truss to Maximize Load-Bearing Capacity 

 

This project involves students designing and constructing a truss that can support the highest 

load while meeting the given conditions.  

The project extends to testing the truss under load to confirm its stability.  

Prior to modeling, midas Civil will be utilized to estimate the load at which failure occurs, followed 

by practical testing. 

 

Preparation: 

Popsicle sticks, small bolts, PVA adhesive 

 

Conditions: 

Width: 450mm 

Determinate truss structure: Triangular configuration with all pin connections 

Usage of popsicle sticks limited to 50 or fewer 

 

 

 

  



(2) Designing a 10-Floor Hotel Structure 

 

A team project is underway for designing a hotel structure spanning 10 floors. (3 members per 

team) 

Approximate specifications will be provided for aspects such as spatial width, roofing, and flooring. 

The project follows a comprehensive design process. 

 

 

 

  



Encourage analysis of moment frames using midas Civil. 

 

 

 

  



③ Enhancement of Students' Comprehension through Visualization 

Outline 

One major advantage of utilizing software in education is visualization. 
 

Results obtained through software are analyzed and presented visually to students. 
 

This process involves visually confirming stress, deformation, displacement, mode shapes, etc., 

in structures, aiding in understanding and interpreting outcomes. 
 

Through this process, students can easily comprehend how actual structures behave in 

response to learned external forces during class time. 

 

Educational Benefits 

1. Enhanced Understanding through Visualization 
 

- Structural analysis software offers the capability to visually represent the behavior and 

response of structures. Students can confirm results graphically and intuitively comprehend 

stress, deformation, displacement, and more in structures. Visual representation makes 

comprehending complex structural behavior easier, significantly enhancing students' 

understanding. 
 

2. Improved Real-World Problem-Solving Skills 
 

- Modeling and analyzing structures using structural analysis software parallel real-world 

problem-solving processes. Through software, students analyze structures, interpret results, and 

enhance skills necessary for actual structural design and analysis. This cultivates their ability to 

solve problems related to stability, strength, deformation, and more in structures. 
 

3. Realistic Experiential Learning 
 

- Utilizing structural analysis software grants students experimental learning opportunities. 

Complex structural behavior, often challenging to replicate through physical experiments, can 

be simulated and analyzed using software. This exposes students to diverse scenarios and result 

analysis, enhancing their practical problem-solving capabilities. 
 

4. Reinforcement of Self-Directed Learning 
 

- Using structural analysis software prompts students to engage in self-directed learning. As 

they learn software operation, model, and analyze, students develop self-regulated learning 

skills and foster self-directed learning habits. 



(1) 3D Linear Static Analysis 

midas FEA NX allows for performing 3D linear static analysis. 

 

This process enables learning techniques to generate 3D elements from 2D elements using 

methods like Extrude, Project, and Mirror, while also visualizing the analysis process and outcomes.  

Moreover, students can use the Clipping Plane to inspect Solid Stress in specific cross-sections. 

  



(2) 3D Visualization (VR/AR) 

Students can extract model files from Midas SW in 3D DWG (*.dxf) format for use in 

rendering/VR-specific programs like Unity, Lumion, and more. 

<Example of a midas CIM Model> 

 

 

 

<Example of a Lumion Model> 

 

 



④ Verification of Formulas using MATLAB and Other Software 

 

Outline 

In many universities, students utilize engineering software like MATLAB to learn about 

numerical analysis theory, nonlinear equations, iterative methods, interpolation, linear 

regression, and various algorithms. 
 

By programming functions based on these algorithms and solving example problems, students 

can cultivate their skills in numerical analysis. 
 

During this process, comparing the results of the work students produce with those obtained 

using midas software for verification purposes can greatly aid their learning by ensuring 

accuracy and identifying errors. 

 

 

Educational Benefits 

1. Applying Theoretical Concepts to Practical Problems 
 

- Through MATLAB, students can simulate and verify solutions to various real-world problems, 

such as stress-strain analysis of structures and stability analysis of soils. 
 

2. Linkage and Evaluation in Real-World Context 
 

- MATLAB's compatibility with commercial software used in civil engineering allows for verifying 

students' MATLAB code against real-world applications. Results can be cross-referenced, and 

data generated in midas Civil can be imported into MATLAB for analysis. This integration allows 

students to assess their problem-solving skills using MATLAB in real-world contexts and make 

necessary adjustments and improvements. 
 

3. Enhancement of Programming Skills 
 

- MATLAB's programming capabilities enable students to enhance their programming skills 

while solving problems through MATLAB coding. Utilizing MATLAB for civil engineering tasks is 

highly beneficial, but it requires an understanding of MATLAB language and programming 

concepts. Consequently, employing MATLAB for solving civil engineering problems and 

validating code through integration with commercial software fosters the acquisition of 

essential theoretical and practical skills in civil engineering for students. 

  



(1) Results Comparison between MATLAB and midas Civil for Frame Structures 

 

- MATLAB Work Example 

 

 

 

- midas Civil Work Example 

 

 



 

 

 

 

 

 

 

2. FAQ 

 

 

 

 

 

 

 

 

  



① Installing and Running Midas SW on Mac 

 

To utilize midas SW on a Mac, as the software is primarily designed for Windows, you'll need to 

set up a Windows environment first. 

 

Setting up Windows on a Mac can be achieved through the following methods: 

 Using Boot Camp (for Intel-based Mac computers) 

 Creating a Virtualized Windows Environment (for M-series Mac computers) 

 

For Intel-based Macs, follow these steps: 

1. Use Boot Camp to install Windows on your Mac. This tool helps you create a dedicated Windows 

partition. -> Install Windows on your Mac with Boot Camp Assistant 

2. Once Windows is set up, proceed with installing Midas SW as you would on a regular Windows 

machine. 

 

For M-series Macs, follow these steps: 

1. Choose a virtualization program such as Parallels Desktop, VMware Fusion, or UTM. 

Parallels Desktop and VMware Fusion offer trial versions for a limited period, while VMware Fusion 

provides a free Personal Use License for students. UTM offers a completely free virtualization 

solution, but it lacks support for GPU emulation and 3D acceleration. 

 

After selecting a virtualization program: 

 

2. Install and configure the chosen virtualization software on your Mac. 

3. Install Windows 10 on the virtual machine. 

Download Parallels Desktop and User’s Guide 

VMware Fusion Player – Personal Use License and Guide 

UTM Documentation – Installation – Windows 10 and higer 

 

Once Windows is installed, proceed with downloading and installing Midas SW just as you 

would on a Windows PC. --> Midas SW Installation Guide 

Remember that the specific steps may vary depending on the virtualization software you choose. Always 

refer to the official documentation provided by the virtualization software and Midas SW for precise 

guidance. 

 

 

 

 

  

https://support.apple.com/en-us/HT201468
https://www.parallels.com/products/desktop/resources/
https://customerconnect.vmware.com/en/evalcenter?p=fusion-player-personal-13
https://docs.getutm.app/guest-support/windows/#windows-10-and-higher
https://www.dropbox.com/scl/fo/s3zj7wsor15v96lki1ndo/h?rlkey=wwn8fbz8bvdfsk3byiw27ipdq&dl=0


 

In summary, to use Midas SW on a Mac: 

 

1. Determine if your Mac is Intel-based or M-series. 

2. Set up Windows using Boot Camp or a virtualization program like Parallels Desktop, VMware Fusion, 

or UTM. 

3. Install Windows within the selected method. 

4. Download and install Midas SW within your Windows environment. 

 

For detailed installation steps and software downloads, refer to the official documentation for each tool and 

software. 

Install Windows 10 on your Mac with Boot Camp Assistant 

Download Parallels Desktop and User’s Guide 

VMware Fusion Player – Personal Use License and Guide 

UTM Documentation – Installation – Windows 10 and higer 

Midas SW Installation Guide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://support.apple.com/en-us/HT201468
https://www.parallels.com/products/desktop/resources/
https://customerconnect.vmware.com/en/evalcenter?p=fusion-player-personal-13
https://docs.getutm.app/guest-support/windows/#windows-10-and-higher
https://www.dropbox.com/scl/fo/s3zj7wsor15v96lki1ndo/h?rlkey=wwn8fbz8bvdfsk3byiw27ipdq&dl=0


 

② Utilized Solvers for Midas Software by Product 

 

1) Solvers for Each midas Analysis Product 

 

SW Name Solver Name 

midas Civil / midas Gen FES Solver 

midas GTS NX / midas FEA NX MEC Solver 

 

The FES Solver possesses various functions that support design in the civil/architectural fields, 

while the MEC Solver has many functions for analysis in the ground/mechanical fields. 

Both the FES Solver and MEC Solver were developed using the “Multi-frontal Solver”, known for 

its excellent analysis speed. 

 

2) Pros and Cons of the Multi-frontal Solver 

The Multi-frontal Solver is a type of direct method used to solve large-scale sparse matrix 

problems.  

It is particularly effective for handling statically determined matrix.  

Although it is one of the memory-intensive direct methods, it supports efficient parallel 

processing and is suitable for large-scale systems. 

[Advantages] 

- Effective for large-scale static sparse matrix. 

- Suitable for parallel processing, allowing for fast calculations on high-performance systems. 

 

[Disadvantages] 

- Requires a high amount of memory. 

- May not be effective for some matrices that are not structurally determined. 


