
Ensuring Structural Stability Through Stress Testing 

Part 1: Roleplay Dialogue 

Characters: 

• Sophia – Civil Engineer 

• James – Structural Engineer 

Sophia: James, have you reviewed the latest load testing results for the bridge 
support beams? 

James: Yes, and they performed well under normal conditions. But I want to 
double-check the material strength for extreme loads. 

Sophia: Good idea. We should also run a finite element analysis (FEA) to 
model stress distribution across different sections. 

James: Exactly. That will help us predict weak points before we move forward 
with construction. 

Sophia: Also, considering this region’s history of earthquakes, we need a 
seismic evaluation to ensure the structure can withstand potential tremors. 

James: Agreed. If we find any weaknesses, we’ll refine the design before the 
next phase. 

Sophia: Let’s include a failure analysis as well to see how the structure might 
collapse under extreme conditions. 

James: That makes sense. I’ll set up the simulations and share the data with 
the team. 

Sophia: Perfect. Once we finalize the results, we can confidently proceed with 
the build. 

James: Sounds like a plan. Let’s get started. 

 

Part 2: Comprehension Questions 



1. What aspect does James want to double-check? 

o (A) The construction schedule 

o (B) The material strength under extreme loads 

o (C) The cost estimates 

o (D) The environmental impact 

2. Why does Sophia suggest performing a seismic evaluation? 

o (A) The region has a history of earthquakes 

o (B) The material supplier recommended it 

o (C) It is required for all structures 

o (D) The client requested it 

3. What is the purpose of a finite element analysis (FEA)? 

o (A) To determine labor costs 

o (B) To model stress distribution in the structure 

o (C) To create aesthetic designs 

o (D) To analyze construction delays 

4. What is the goal of failure analysis? 

o (A) To reduce material costs 

o (B) To improve communication with contractors 

o (C) To understand how the structure might collapse 

o (D) To determine the final construction budget 

 

Part 3: Vocabulary List 



• Load testing (荷重試験) – Evaluating how a structure performs under 

weight or force. 

• Material strength (材料強度) – The ability of a material to withstand 

stress without breaking. 

• Finite element analysis (FEA) (有限要素解析) – A simulation technique 

to analyze stress and structural integrity. 

• Seismic evaluation (耐震評価) – Assessing a structure’s ability to endure 

earthquakes. 

• Failure analysis (故障解析) – Studying potential causes of structural 

collapse. 

 

Part 4: Answer Key 

1. What aspect does James want to double-check? 

     (D) The material strength under extreme loads 

2. Why does Sophia suggest performing a seismic evaluation? 

     (A) The region has a history of earthquakes 

3. What is the purpose of a finite element analysis (FEA)? 

     (B) To model stress distribution in the structure 

4. What is the goal of failure analysis? 

     (C) To understand how the structure might collapse 


