
Developing Digital Models for Structural Performance 

Part 1: Roleplay Dialogue 

Characters: 

• Daniel – Civil Engineer 

• Sophia – Structural Analyst 

Daniel: Sophia, I’m setting up a finite element method (FEM) model for the 
new bridge design. Have you reviewed the initial mesh? 

Sophia: Yes, but I think we need to refine the mesh for more accurate 
structural simulation results. The current elements are too large in critical 
stress areas. 

Daniel: Good point. We also need to run a stress-strain analysis to see how 
the materials react under different loads. 

Sophia: Exactly. If we identify weak points early, we can adjust the design 
before construction begins. 

Daniel: I also want to integrate dynamic modeling to simulate how the bridge 
responds to wind and traffic loads. 

Sophia: That’s essential. Real-world conditions can vary, so we need to ensure 
stability under different forces. 

Daniel: What about load distribution? We need to verify that the weight is 
evenly spread across the structure. 

Sophia: I’ll check that. If we see any excessive load concentration, we may 
need to reinforce specific areas. 

Daniel: Great. Once we finalize the simulations, we can present the data to the 
project team. 

Sophia: Sounds good. I’ll generate a report summarizing our findings and 
recommendations. 



 

Part 2: Comprehension Questions 

1. Why does Sophia suggest refining the mesh in the FEM model? 

o (A) To improve the appearance of the design 

o (B) To reduce material costs 

o (C) To achieve more accurate structural simulation results 

o (D) To eliminate all stress points 

2. What does the stress-strain analysis help determine? 

o (A) The environmental impact of the project 

o (B) How materials react under different loads 

o (C) The total cost of construction 

o (D) The number of workers required 

3. Why is dynamic modeling necessary for the bridge project? 

o (A) It helps predict maintenance costs 

o (B) It ensures the bridge will look aesthetically pleasing 

o (C) It improves the speed of construction 

o (D) It simulates the structure’s response to wind and traffic loads 

4. What will Daniel and Sophia do after finalizing the simulations? 

o (A) Start the construction immediately 

o (B) Request more materials for the project 

o (C) Present the data to the project team 

o (D) Modify the construction site layout 

 



Part 3: Vocabulary List 

• Finite element method (FEM) (有限要素法) – A numerical technique 

used to analyze the behavior of structures by breaking them into smaller 
elements. 

• Structural simulation (構造シミュレーション) – A digital representation 

of how a structure will perform under different conditions. 

• Stress-strain analysis (応力-ひずみ解析) – A study of how materials 

deform and react when subjected to external forces. 

• Dynamic modeling (動的モデリング) – A simulation method that 

predicts how a structure responds to variable forces like wind and traffic. 

• Load distribution (荷重分布) – The way weight and forces are spread 

throughout a structure. 

 

Part 4: Answer Key 

1. Why does Sophia suggest refining the mesh in the FEM model? 

     (C) To achieve more accurate structural simulation results 

2. What does the stress-strain analysis help determine? 

     (B) How materials react under different loads 

3. Why is dynamic modeling necessary for the bridge project? 

     (D) It simulates the structure’s response to wind and traffic loads 

4. What will Daniel and Sophia do after finalizing the simulations? 

     (C) Present the data to the project team 

 


