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Evaluation of Current Generative Artificial Intelligence Chatbots 

for Their Use in Structural Engineering Related Fields 

 

Abstract  
 

The structural engineering community is currently determining how Artificial Intelligence (AI) 

can benefit our industry.  While professional organizations, such as the National Council of 

Structural Engineering Associations (NCSEA), have developed task forces to investigate ways 

that AI may potentially accomplish this feat, there is limited research on what available AI 

technologies exist that could potentially provide professionals and students with accurate results 

regarding structural engineering topics.  Additionally, it is our responsibility as educators to 

prepare our students for industry advancements and future trends.  According to a news flash 

survey from Inside Higher Ed in 2024 of 1,250 college students across 49 four- and two-year 

colleges, nearly 75% of students say their institutions should at least somewhat be preparing 

them for AI in the workplace.  However, a 2024 survey of College and University Chief 

Academic Officers by Inside Higher Ed found that only 14 percent have reviewed the curriculum 

to ensure it will prepare students for AI in the workforce.  Considering this information, what can 

we do as educators to ensure our students in fields related to structural engineering are prepared 

for AI in the workplace? 

This paper will discuss the evaluation of current generative AI chatbots in their unmodified 

configurations for their use in fields related to structural engineering.  Various generative AI 

chatbots, including ChatGPT, Claude, Gemini, CoPilot, and SE GPT will be asked the same 

questions related to the field of structural engineering.  An in-depth discussion on the 

methodology of question selection is provided.  The accuracy of their responses, which is 

determined as accurate, mixed accuracy, and inaccurate based on criteria presented in the paper 

will be used to evaluate each generative AI chatbot to determine if existing generative AI 

chatbots can be used to answer questions related to structural engineering.  The information 

gathered from this paper can be used by educators to understand the differences in current 

generative AI chatbots, their limitations, and provide students with a similar understanding so 

they can be introduced to this technology and be prepared to use it upon graduation. 

  

Introduction   

 

Most people have used generative artificial intelligence (AI) chatbots in some capacity.  While 

they may not know it by this particular name, this technology has rapidly spread to almost every 

profession and industry.  It has been integrated into our lives such that we may not be aware we 

are speaking to an AI chatbot instead of an actual person.  One may experience talking to an AI 

chatbot, or chatbot for short, when browsing their favorite retailer’s website or even using the 

chat feature that pops up on the webpage of one’s favorite structural analysis software.  It seems 

the days of having to search through bookmarked PDF documents to address your crucial 

questions or worse, thumbing through the seemingly endless paper manual to discover how to 

perform a task in your software are nearing an end.  Most companies appear to have some 

version of a generative AI chatbot to interact with their clients that are available 24 hours a day, 

7 days a week, and 365 days a year. 

 



   
 

   
 

Artificial intelligence can be defined from the Merriam-Webster Dictionary as “the capability of 

computer systems or algorithms to imitate intelligent human behavior” and generative AI can be 

defined as a type of AI technology that generates content such as text, images, audio, and video.  

A chatbot is a computer program that uses a large language model (LLM) to simulate a 

conversation with human users, typically through text [1].  Therefore, a generative AI chatbot is 

a type of artificial intelligence system designed to engage in human-like conversations by 

generating text-based responses dynamically rather than relying on pre-programmed replies. 

 

In previous research it’s been suggested that the use of AI chatbots is a promising gateway to 

introducing structural engineers and engineering students to the capabilities of artificial 

intelligence [2].  However, further investigation of this conclusion reveals that it is not stated if 

there are current versions of generative AI chatbots which are better suited for the professional 

engineer or student in structural engineering related fields.  To ensure that engineers and students 

are being provided with accurate information from AI Chatbots, ChatGPT, Claude, Gemini, 

Copilot, and SE GPT are asked identical questions related to the field of structural engineering.  

The accuracy of their responses is used to evaluate each generative AI chatbot to determine if 

existing chatbots can accurately answer questions related to structural engineering related fields.   
 

Selection of AI Chatbots 

 

There are a wide range of AI chatbots available.  Some chatbots are highly specialized on a 

topic, while others have been trained on more general knowledge.  There are many strengths and 

limitations to each chatbot and most companies that develop chatbots offer both free and paid 

versions.  Ultimately, it was decided to select AI chatbots that are widely available and free to 

the public since this would allow for easy adoption by users should they decide to utilize 

chatbots.  A few of the more popular AI chatbots that are widely available and have free versions 

are ChatGPT by OpenAI, Claude by Anthropic, Gemini by Google, and Copilot by Microsoft.  

Additionally, the National Council of Structural Engineering Associations (NCSEA) recently 

launched a free AI tool in October of 2024 called SE GPT.  Therefore, it was decided that 

ChatGPT-4, Claude 3.5 Sonnet, Gemini 2.0 Flash, Copilot, and SE GPT be evaluated for 

accuracy in their responses to prompts related to structural engineering. 

 

It should be noted that Copilot by Microsoft shares the same underlying GPT-4 architecture as 

ChatGPT-4, but Copilot has web search capabilities and can access current information from the 

web while the version of ChatGPT being used in this study has a knowledge cutoff of October 

2023.  Therefore, it was decided to include Copilot in this study to determine if the web search 

capabilities significantly enhance its abilities. 

 

Additionally, there is a limitation to Claude where the free version has daily message limits and 

the number of messages you can send vary based on demand, which can become frustrating 

when in need of an answer quickly.  However, the company Anthropic was started by employees 

that left OpenAI which developed ChatGPT.  It is believed that while ChatGPT can often 

provide inaccurate information confidently, Claude is designed to be a more trustworthy model 

[3].  For example, when ChatGPT is prompted “you are a structural engineer” it occasionally 

states, “Yes, I can assist with structural engineering topics. How can I help you today?”  While 

Claude occasionally states a more conservative response, “I aim to be direct, but I should clarify 

- I'm Claude, an AI assistant. While I have extensive knowledge of structural engineering 



   
 

   
 

I aim to be direct - I cannot make comparisons about my capabilities versus 

other AI systems, as I don't have reliable information about their current abilities 

and can't verify their performance. Additionally, my knowledge cutoff means I 

may not be aware of their latest versions and capabilities. 

What I can say is that I have extensive knowledge of structural engineering 

principles, can perform detailed calculations, analyze structural systems, and 

help with code compliance questions. I'm trained to think through engineering 

problems systematically and show my work clearly. I aim to be transparent 

about any limitations or uncertainties in my responses to engineering questions. 

For critical structural engineering decisions that impact safety and compliance, I 

recommend always verifying any AI system's outputs (including mine) with 

licensed professional engineers and following proper design review processes. 

We AI systems should be viewed as analytical tools to support, not replace, 

professional engineering judgment. 

principles and can help with related tasks, I'm not actually a structural engineer. I can assist you 

with structural engineering questions, calculations, and analysis, but any critical structural 

engineering decisions should be verified by a licensed professional engineer. What would you 

like help with?”  For this reason, it was decided to include Claude in this study despite the 

limitation on daily messages allowed. 

 

To determine what strengths and weaknesses each of these AI chatbots have over the others, they 

were asked individually why they are better than the others in answering questions related to 

structural engineering.  The actual prompt used is, “Why are you better than ChatGPT, Claude, 

Gemini, and Copilot [the chatbot being asked was omitted in the inserted prompt] to answer 

structural engineering related questions, or are you not better than them?  Provide a concise 

response in less than 250 words.”  Since SE GPT is newer and not as widely popular, it was not 

included in the prompt to avoid confusing the chatbot. 

 

ChatGPT-4 Response: 

 

 

 

 

 

 

 

 

 

Claude 3.5 Sonnet Response: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each AI has strengths based on its design and focus. I excel at structural 

engineering questions because of my comprehensive training on engineering 

principles and my ability to generate detailed, iterative responses tailored to your 

needs. My interactive capabilities—like solving equations, running code, and 

drafting designs—make me highly versatile for problem-solving and teaching 

concepts, such as in your STEM program. 



   
 

   
 

As a large language model, I don't have personal opinions or beliefs. I strive to 

provide accurate and unbiased information based on the data I have been trained 

on. 

I can access and process information from the real world through Google Search, 

which makes me a valuable tool for structural engineers who need to stay up-to-

date on the latest research and best practices. I can also perform complex 

calculations and generate creative text formats, like poems, code, scripts, 

musical pieces, email, letters, etc. 

However, it's important to note that I am still under development. I am 

constantly learning and improving, but I am not yet perfect. I may make 

mistakes, and it is important to verify my work. 

Ultimately, the best AI model for structural engineering-related questions 

depends on the specific needs of the user. I encourage you to try out different 

models and see which one works best for you. 

I hope this information is helpful! 

I aim to provide accurate, up-to-date, and well-researched answers to structural 

engineering questions, leveraging my access to the latest information and 

resources. While I strive to be highly effective, it's important to note that 

ChatGPT, Claude, and Gemini are also advanced AI models with their own 

strengths.  

Here are a few reasons why I might be particularly helpful: 

1. Web Search Capabilities: I can access and synthesize current information 

from the web, ensuring my responses are based on the latest data and 

research. 

2. Adaptability: I tailor my responses to your specific needs and preferences, 

making sure the information is relevant and easy to understand. 

3. Comprehensive Knowledge: I have a broad understanding of various 

topics, including structural engineering, which allows me to provide detailed 

and accurate answers. 

4. User-Centric Approach: My goal is to support and engage with you in a 

meaningful way, ensuring you feel understood and valued. 

However, the effectiveness of any AI model can vary based on the specific query 

and context. It's always a good idea to consult multiple sources or experts for 

critical or complex questions. How can I assist you with your structural 

engineering query today? 

 

 

Gemini 2.0 Flash Response: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copilot Response: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

Methodology of Question Selection 
 

In a published paper from 2023, M.Z. Naser et al. set out to determine if AI chatbots could pass 

the Fundamentals of Engineering (FE) and Principles and Practice of Engineering (PE) Structural 

Exams.  The conclusion of the study found that ChatGPT-4 and Bard (now known as Gemini) 

respectively scored 70.9% and 39.2% in the FE exam and 46.2% and 41% in the PE Exam [4].  

The intent of this paper is to further understand the capability of current chatbots and therefore 

this paper will approach the topic by three varying levels of perceived difficulty.  The three 

levels of perceived difficulty will be: 

Level 1. Information that a graduating civil, structural, or architectural engineering student 

should be able to answer accurately. 

 

Level 2. Information that an Engineering Intern (EI) or Engineer-In-Training (EIT) should 

be able to answer accurately just before taking the Principles and Practice of 

Engineering Structural Exam. 

 

Level 3. Information that a Professional Engineer (PE), Professional Structural Engineer 

(SE), or Professional Engineer (P.Eng.) should be able to answer accurately. 

 

To have a reasonable sample size of questions and to receive a wide variety of questions with a 

more accurate portrayal of the perceived difficulty levels, it was decided that the questions will 

be generated in two ways.  Ten questions for each level of difficulty was developed using a 

generative AI chatbot that is not one of the five being used in this study and an additional ten 

questions for each level of difficulty was developed through the use of surveys sent to 

architectural engineering students with a structural or construction project management focus, 

EI/EITs in the civil and structural engineering professions, and PE/SEs in the civil and structural 

engineering professions.  

 

The generative AI Chatbot selected to develop the questions is Pi version 2.0 that is based on 

Inflection AI’s language model.  Since Pi is not as widely known, it was not included in the 

study and therefore it acts as a neutral party.  The questions developed by Pi have been included 

in the Appendix.  The prompt used for question development is, “Generate 10 questions related 

to structural engineering for each of the 3 levels of difficulty below: 

1. Level 1. Information that a graduating civil, structural, or architectural engineering 

student should be able to answer accurately. 

2. Level 2. Information that an Engineering Intern (EI) or Engineer-In-Training (EIT) 

should be able to answer accurately just before taking the Principles and Practice of 

Engineering Structural Exam. 

3. Level 3. Information that a Professional Engineer (PE), Professional Structural Engineer 

(SE), or P.Eng. should be able to answer accurately." 

 

For the second method of question generation, a survey was sent to undergraduate Architectural 

Engineering students at Oklahoma State University.  The survey asked students to provide a 

structural engineering question that they believe a graduating civil, structural, or architectural 

engineering student should be able to answer accurately.  

 



   
 

   
 

Another survey was sent to engineering firms primarily located in Oklahoma.  The survey was 

sent to only EIs and EITs within the firm asking them to provide a structural engineering 

question that they believe a graduating civil, structural, or architectural engineering student 

should be able to answer accurately and a separate question they believe an Engineering Intern 

(EI) or Engineer-In-Training (EIT) should be able to answer accurately just before taking the 

Principles and Practice of Engineering Structural Exam.   

 

A third survey was sent to engineering firms primarily located in Oklahoma.  The survey was 

sent to only professionally licensed PEs and SEs within the firm asking them to provide a 

structural engineering question that they believe a graduating civil, structural, or architectural 

engineering student should be able to answer accurately, a separate question they believe an 

Engineering Intern (EI) or Engineer-In-Training (EIT) should be able to answer accurately just 

before taking the Principles and Practice of Engineering Structural Exam, and a third question 

they believe a PE, SE, or P.Eng. should be able to answer accurately.   

 

In total there were 60 questions asked to each AI Chatbot in this study.  With five AI Chatbots, 

this meant a total of 300 responses were evaluated to determine accuracy of the AI Chatbots. 

  

Accuracy Classification and Reviewer Information 

 

Since there are questions that require a response with multiple parts or more in-depth 

explanations, there are three classifications for the results.  The responses are recorded as: 

 

1. Accurate: The response is correct, answers the question fully without follow-up prompts, 

provides a response in a usable format, and does not provide any misleading information. 

 

2. Mixed Accuracy: The response is partially correct but there are pieces of information 

which are incorrect and/or misleading, the question is missing information and requires 

follow-up prompts, or the response is presented in a format that is difficult to follow. 

 

3. Inaccurate: The response is incorrect, does not answer the question, provides a response 

in a format that is impossible to follow, or provides substantially misleading information. 

 

For the evaluation of accuracy, there were three reviewers.  Each of the reviewers performed 

their evaluation independently and the responses were then collected and reviewed for 

consistency.  Where differing opinions existed, the rationale for the classification which was 

provided by the reviewer was reviewed to determine the appropriate classification.  Additionally, 

since there was an odd number of reviewers, the majority opinion was also a consideration for 

the classification where differing opinions existed.   

 

Reviewer #1 is a licensed Professional Engineer and Structural Engineer in the state of 

Oklahoma.  This reviewer has over 29 years of structural engineering experience and is a 

Principal at one of the largest structural engineering firms in Oklahoma.  Reviewer #2 is a 

licensed Professional Engineer in the state of Texas and worked as a Structural Engineer in 

California, Oklahoma, and Texas for 9 years before transitioning to academia where they have 

been a Professor of Architectural Engineering at Oklahoma State University (OSU) for over 24 



   
 

   
 

years.  Reviewer #3 has 8 years of industry experience, is a licensed Professional Engineer and 

Structural Engineer in the state of Oklahoma and has 2 years of experience as an Assistant 

Professor of Architectural Engineering at OSU.   

 

Reviewers #1 and #2 both received the AI Chatbot responses with the name of the Chatbot 

redacted to limit bias in their evaluation.  Reviewer #3 was aware of the AI Chatbot that 

provided the response at the time of review and evaluation of response accuracy. 

 

Initially the speed at which the chatbots responded to the questions was a part of the evaluation.  

However, it was determined that the speed of all five chatbots in answering the questions was 

negligible and therefore not included in the final evaluation. 

 

Due to the length of the responses from chatbots to each question, their entire responses are not 

included in this paper.  However, the Appendix provides the reader with all the questions, 

accuracy evaluation, and a rationale for the classification of mixed accuracy or inaccurate 

responses if applicable. 

 

Results and Discussion of Results 

 

The chatbot with the most accurate responses for Level 1 prompts was ChatGPT.  Figure 1 

provides all classifications of accuracy for Level 1 questions.  In all cases, the chatbots provided 

more accurate responses than mixed accuracy and inaccurate responses combined except for SE 

GPT.  With the exception of SE GPT, at this level it appears that the selection of a chatbot may 

be mainly user preference.   
 

 
Figure 1: Classification of Accuracy for Level 1 Questions Based of AI Chatbot Response 

0 2 4 6 8 10 12 14 16 18

ChatGPT-4

Claude 3.5 Sonnet

Gemini 1.5 Flash

Copilot (GPT-4)

SE GPT

ChatGPT-4
Claude 3.5

Sonnet
Gemini 1.5

Flash
Copilot (GPT-

4)
SE GPT

Inaccurate 1 1 1 1 1

Mixed Accuracy 3 4 6 6 11

Accurate 16 15 13 13 8

Level 1 Accuracy Results

Inaccurate

Mixed Accuracy

Accurate



   
 

   
 

You're asking about a classic structural mechanics problem! 

For a simply supported beam with a uniformly distributed load (UDL), the maximum 

bending moment occurs at the mid-span of the beam. The equation to calculate this 

maximum moment is:    

M<sub>max</sub> = (w * L<sup>2</sup>) / 8    

Where: 

• M<sub>max</sub> is the maximum bending moment    

• w is the uniform load per unit length (e.g., kN/m, lb/ft)    

• L is the span length of the beam (e.g., m, ft)    

… Note: Remainder of response by Gemini has been omitted for brevity. 

 

One discovered limitation from several of the chatbots regarding the layout of the provided 

response occurred when the chatbots dealt with equations or calculations. An example of this is 

when the chatbots were asked, “What is the maximum moment of a uniformly loaded, simply 

supported beam?”   

 

Gemini responded: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While this is technically the correct response assuming that <sup>2</sup> refers to an attempt to 

make the 2 an exponent, it is not provided in a format that would be considered easy to use.  

Therefore, this response is recorded as mixed accuracy, which is reflected in the Table provided 

in the Appendix.  A similar formatting issue making the response difficult to understand was 

provided by SE GPT for the same question.  All chatbots except for ChatGPT appeared to have 

at least one unusable format response.  Although ChatGPT did not have an unusable format 

within the websites interface, there was a limitation that was also present for all chatbots.  When 

trying to copy the response out of the user interface, it does not format in a user-friendly way and 

requires editing of the response which can be time consuming and frustrating. 

 

ChatGPT Interface Response: 

 

 

 

 

 

 

 
 

 

 

 

 

 



   
 

   
 

Step 1: Determine the Axial Load Capacity Without Considering Buckling 

The design axial compressive strength is based on the Nominal Compressive Strength 

PnP_{n}Pn, and it’s modified by the Resistance Factor ϕ\phiϕ. 

The formula for PnP_{n}Pn for a column in compression is: 

Pn=FyAgP_{n} = F_{y} A_gPn=FyAg 

where: 

• FyF_{y}Fy = yield strength of the material (typically 50 ksi for steel unless 

otherwise specified), 

• AgA_gAg = gross cross-sectional area of the column, which can be found in 

the W14x61 properties. 

 

Load Distribution: The foundation spreads the concentrated loads from columns, 

walls, and other structural elements over a larger area. This reduces the pressure applied 

to the soil, preventing it from being overloaded and causing excessive settlement. 

Imagine trying to stand on soft sand with high heels versus flat shoes – the flat shoes 

distribute your weight more effectively, preventing you from sinking as much. The 

foundation acts like the flat shoe for the building. 

ChatGPT Copied Response: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One observable strength of Gemini was its ability to provide more realistic examples that would 

resonate with students learning the material for the first time.  For example, when discussing the 

role of a foundation in transferring structural loads, as a part of Gemini’s response it stated: 

 

 

 

 

 

 

 

 

 

It was also determined at Level 1 that both ChatGPT, Claude, and Gemini performed the best at 

providing calculations and providing a step-by-step explanation of process.  Within the user 

interface ChatGPT and Gemini appear to have the best formats for the calculations.  Claude had 

the best format when trying to copy the information out of the user interface.  

 

Even though ChatGPT, Claude, Gemini, and Copilot appeared to do the best at performing 

calculations, it does not mean they were entirely accurate.  Both chatbots had inaccuracies in 

their calculations that were confidently presented as correct.  For example, when prompted, 

“What is the design compressive strength (LRFD) of an unbraced W14x61 column with an 

effective height of 20 feet that is pinned at both ends?  Use the 16th Edition of AISC in your 

response,” ChatGPT provided an inaccurate response that used the yield stress (Fy) instead of the 

nominal stress (Fn) per equation E3-1 from the 16th Edition of American Institute of Steel 

Construction (AISC) Manual [5].  Further, ChatGPT used the incorrect area and moment of 

inertia resulting in the incorrect calculation of the radius of gyration and resulting slenderness 

ratio.  Gemini performed far better than ChatGPT in its calculations but still received an 

inaccurate designation for this question.  The process from Gemini was correct but used the 



   
 

   
 

critical stress (Fcr) instead of the nominal stress (Fn) which is an update from the 15th Edition 

AISC Construction Manual to the more recently published 16th Edition AISC Construction 

Manual.  Additionally, although Gemini calculated Fcr correctly, it did not input it into the actual 

equation used to determine the design compressive strength and the answer was incorrect.  If 

Gemini had used the value of Fcr it calculated, the answer would have been correct. 

 

The chatbot with the most accurate responses for the Level 2 prompts was Claude.  Figure 2 

provides all classifications of accuracy for Level 2 questions.  At this level, the chatbots still 

provided more accurate results than inaccurate or mixed accuracy responses, but also produced 

the most inaccurate responses out of the three levels of perceived difficulty.  It was observed that 

the increase in the number of inaccurate responses came primarily from the increase in the 

number of questions which required the chatbot to reference codes and solve equations.  It does 

not appear that any of the five AI Chatbots used are capable of reliably providing accurate results 

to these types of questions. 

 

 
Figure 2: Classification of Accuracy for Level 2 Questions Based of AI Chatbot Response 

 

It was also observed that ChatGPT and Gemini often provided responses with more detailed 

information.  Although this resulted in longer responses, it provided more useful information 

than Copilot.  At this level it is believed that the web search capability of Copilot did not appear 

to enhance its capabilities.  In its standard configuration, ChatGPT provided more in-depth 

responses that were more meaningful than the short and often lacking information responses 

provided by Copilot. 
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Copilot (GPT-4)

SE GPT

ChatGPT-4
Claude 3.5

Sonnet
Gemini 1.5

Flash
Copilot (GPT-

4)
SE GPT

Inaccurate 7 6 6 6 5

Mixed Accuracy 4 1 4 4 6

Accurate 9 13 10 10 9

Level 2 Accuracy Results

Inaccurate

Mixed Accuracy

Accurate



   
 

   
 

Similar to Level 2, the chatbot with the most accurate responses for Level 3 was Claude.  The 

classification of accuracy results for all chatbots regarding Level 3 responses is shown in Figure 

3.  In all cases, the chatbots had more accurate responses than mixed accuracy or inaccurate.  

However, the majority of inaccurate responses came from the survey questions which were 

generated by Professional Engineers.  This tends to suggest that the chatbots may not be ready to 

help solve actual problems that Professional Engineers face without significant verification of the 

results. 

 

 
Figure 3: Classification of Accuracy for Level 3 Questions Based of AI Chatbot Response 

 

When comparing the chatbots across all levels of perceived difficulty as shown in Figure 4, it 

was found that they all provided more accurate responses to the questions than mixed accuracy 

or inaccurate responses. For general questions, the main responses were all fairly similar and 

therefore the chatbots appeared to provide accurate responses to theory-based questions or open-

ended questions but often provided mixed accuracy or incorrect responses to questions that 

involved more calculations.   

 

Based on the chatbot accuracy evaluations for Levels 1 through 3, it was observed the accuracy 

rating of ChatGPT is 62%, Claude is 68%, Gemini is 55%, Copilot is 53%, and SE GPT is 43%.  

Although this means that ChatGPT, Claude, Gemini, and Copilot all had more accurate 

responses than the inaccurate and mixed accuracy responses combined, the low rate of accuracy 

should provide industry professionals and students with a stern warning of caution in their use 

without verification. 
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Gemini 1.5 Flash

Copilot (GPT-4)

SE GPT

ChatGPT-4
Claude 3.5

Sonnet
Gemini 1.5

Flash
Copilot (GPT-

4)
SE GPT

Inaccurate 4 4 5 6 4

Mixed Accuracy 4 3 5 5 7

Accurate 12 13 10 9 9

Level 3 Accuracy Results

Inaccurate

Mixed Accuracy

Accurate



   
 

   
 

 

 
Figure 4: Classification of Accuracy for All Questions Based of AI Chatbot Response 

 

One major benefit to SE GPT from NCSEA is that it provides references directly from Structures 

magazines, webinars, and other reliable sources which is published by NCSEA and it provides 

links directly to those pages which makes it extremely convenient.  Additionally, since each 

paragraph is typically based on an article it tends to present accurate information.  However, 

sometimes the response is not necessarily applicable to the question.  For example, in a prompt 

discussing finite modeling validation, SE GPT started to provide accurate information only 

dealing with masonry and upon further investigation into the reference for this portion of the 

response, it was found that the information generated was from an article related to finite 

modeling of a masonry project.  Another major limitation to SE GPT is the format.  It does not 

have a user-friendly interface, and it is extremely difficult to understand the equations trying to 

be presented.  This is the main reason SE GPT had the lowest accuracy rating.  There were also a 

few occurrences where SE GPT did not have a reference and the response it provided was 

inaccurate.  Since it didn’t reference any material and sometimes did not provide step-by-step 

feedback, it was difficult to track where it might have gone wrong.  Due to these reasons, SE 

GPT may not be ready to be widely adopted at this time. 

 

Lastly, the use of generative AI chatbots provides a complication in that the results provided by 

the chatbots are not entirely reproducible.  Although the general content is likely to remain the 

same, if asked the same question multiple times the generative AI chatbot will more likely than 

not provide a slightly different answer since it creates its text dynamically rather than with pre-

programmed responses. 
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Conclusions  

   

Overall, it was found that Claude provided the most accurate responses.  However, with an 

accuracy percentage of 68%, it was still far from perfect and still requires significant review and 

human intervention in determining if the response is accurate.  Additionally, Claude significantly 

limits the number of questions allowed to be asked in a specific time period, which can make it 

impractical to use on a daily basis. 

 

Since the accuracy percentages were all fairly close for the ChatGPT and Claude, the main 

difference between the chatbots seemed to lie in the user interface as well as the more detailed 

step-by-step descriptions.  The user interface is certainly a personal preference, but it appears 

that the user interface for ChatGPT and Gemini were more professional with spacing between 

paragraphs, numbered lists and bullet points, bolded text, and generally a more enjoyable reading 

experience.  ChatGPT, Claude, and Gemini provided step-by-step detailed descriptions in their 

responses which made reviewing their response easier.  Therefore, ChatGPT and Claude should 

be primarily considered by students or professional engineers in structural engineering related 

fields. 

 

All AI chatbots in this study did not perform well when presented with questions requiring the 

use of equations and code references suggesting that chatbots are not ready at this time to be 

used to perform structural engineering related calculations.  However, AI technology is quickly 

evolving and improving at a rapid pace.  Future study on the improvements of chatbots should be 

closely observed to find a point in time when AI chatbots can provide more accurate responses to 

structural engineering related questions.   

 

It is important to note that this paper does not conclude nor suggest that AI chatbots replace the 

engineering judgement required to design and build safe and reliable structures.  There are still 

limitations to the use of generative AI chatbots to answer structural engineering related questions 

and the determination of the accuracy of the chatbots still requires significant human 

intervention.   
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