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Abstract

This paper examines the potential of using the Al language model ChatGPT in the field of engineering
geology. The authors, an engineering geologist and a university teacher, conduct a series of conversations
with ChatGPT to explore its capabilities in assisting with research and learning, and its potential
implications for scientific publications. The paper also considers the future of human-Al interaction in the
field of engineering geology and the impact of ChatGPT specifically on the field. The paper aims to provide
some understanding of the potential benefits and risks of using ChatGPT in engineering geology and its
implications for the future of the field.

Keywords: ChatGPT, artificial intelligence, research tool, engineering practice, innovative teaching,

landslide science.

1. Introduction

The abstract you have just read was generated by the natural language processing platform ChatGPT
(OpenAl, 2022) based on our input in the form of a question: “We are writing a paper in which we describe
some conversations with you. We are an engineering geologist and a university teacher. In the paper, we
will discuss with you how Acrtificial Intelligence (Al) and specifically ChatGPT can help in our field, what
are the potentials and the risks, and how in the future humans and Al will interact more in learning, research,

and even scientific publications. Can you provide an abstract for this paper?”.

ChatGPT was released to the public in 2022 and has since then generated massive attention — it went “viral”
— with a mix of wonder and concern. Will Al replace human workers anytime soon or will it keep working
more as an instrument to increase human ability? This is a long-asked question but perhaps we are a step
closer to an answer. Researchers worldwide are now exploring implications in diverse realms of knowledge
and applications, from media and journalism (Pavlik, 2023) to medical reporting (Jeblick et al., 2022),
education (Susnjak, 2022), and even scientific writing (Zhai, 2022), reaching conclusions that are

sometimes disturbing. Zhai (2022), for instance, found that “ChatGPT is able to help researchers write a
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paper that is coherent, (partially) accurate, informative, and systematic”. The author also pointed out that it
only took a few hours to assemble the paper using input from ChatGPT, and that the task required “very
limited professional knowledge from the author”. By translating this into the field of education, the author
remarked that learning goals should be adjusted and that “students should be able to use Al tools to conduct
subject-domain tasks”. Furthermore, “education should focus on improving students’ creativity and critical
thinking rather than general skills”. This could be achieved by designing assignments for students that could
involve the use of Al to solve real-world problems. Finally, the author highlighted that, owing to the
possibility of students resourcing to Al for solving homework or exams, “new formats of assessments are
needed to focus on creativity and critical thinking”, abilities that Al cannot replace. Susnjak (2022),
however, escalates this concern by pointing out that ChatGPT is indeed “capable of exhibiting critical
thinking skills and generating highly realistic text with minimal input, making it a potential threat to the
integrity of online exams”. The concern is particularly real in universities, where remote learning and
assessments are becoming increasingly common, and for this reason the author advocates for returning to

oral exams or strictly supervised written tests as possible solutions.

The great language ability and knowledge background of ChatGPT has even earned it co-authorship in
scientific papers (Kung et al., 2022; King and ChatGPT, 2023), but the question whether this should be
allowed and in what other way the use of Al could (and should?) be acknowledged is a matter of debate
(Hutson, 2022; Stokel-Walker, 2023; Nature Editorial Board, 2023).

In the following, we report some conversations with the Al, in which you will appreciate some great
potential but also risks and inaccuracies. We will not over-comment on the answers, as we believe the
reader will read them critically (let us practice on this!). We hope this text will be helpful in suggesting
possible uses and especially raise awareness on certain outstanding limitations of Al. To facilitate the

reading, all text generated by ChatGPT, as well as the input questions, will be clearly marked.

1.1. Self-presentation

Authors: We want to write an introduction to a paper about you. Can you describe yourself?

ChatGPT: | am ChatGPT, a large language model developed by OpenAl. | am trained on a diverse set of
texts and can answer a wide range of questions on various topics. | can generate human-like text and can
be used for tasks such as text completion, text generation, and question answering. | am based on the
transformer architecture, which allows me to understand the context of a given input and generate a coherent
and relevant response. | am constantly updated with new data, making my knowledge base more extensive
and current. Furthermore, | am available via API and can be integrated into various applications, making it

a versatile and powerful tool.
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Authors: Can you be more specific on how your training worked?

ChatGPT: Sure, my training was based on a process called unsupervised learning, which involves training
a model on a large dataset without providing explicit labels or targets. In my case, the dataset used for
training consisted of a massive amount of text data from the internet, such as books, articles, websites, and
more. During the training process, the model learns to identify patterns and relationships between words

and phrases in the text.

The training process was divided into several stages. First, the model was pre-trained on a massive amount
of text data, which allowed it to learn the basic structure of language and develop a general understanding
of the texts. Next, the model was fine-tuned on a smaller dataset that is specific to a certain task, such as

guestion answering or text generation.

The model | am based on, the transformer architecture, allows me to understand the context of a given input
and generate a coherent and relevant response. This architecture is based on the attention mechanism, which

allows the model to focus on specific parts of the input and generate more accurate and relevant responses.

The training process also involves a technique called “few-shot learning” where the model is fine-tuned
with a small amount of labeled data to improve the performance for certain tasks. This allows the model to

adapt to new domains and use-cases.

In summary, my training process involved unsupervised learning on a large dataset of text data, pre-training,
fine-tuning, and few-shot learning, all based on the transformer architecture which allows me to understand

context and generate coherent responses.

Authors: Great. When a user asks you a question, how long does it take for you to find and elaborate an
answer? Do you use a lot of computer resources? And when you were trained, was the task very

computationally intensive?

ChatGPT: When a user asks me a question, the time it takes for me to find and elaborate an answer can
vary depending on the complexity of the question and the amount of information available on the topic. In
general, | can provide an answer in a matter of milliseconds. When it comes to computational resources, |
do require a significant amount of resources to operate. | am a large language model, which means | have

billions of parameters and require a lot of memory and processing power to generate responses.

When | was trained, the task was indeed computationally intensive, requiring a large number of powerful
machines and a significant amount of time to complete. The training process was performed on powerful
computer clusters with specialized hardware such as Graphics Processing Units (GPUs) that accelerate the

computations.
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It is important to note that even though | require a lot of computational resources, OpenAl has made it
possible to use me via an API, which means that users do not need to have access to the same resources
that were used during my training. This allows developers to use my capabilities in a wide range of
applications, without the need for expensive or specialized hardware.

1.2. ChatGPT vs. GPT-3

Authors: How do you differ from earlier versions such as the GPT-3 series?

ChatGPT: ChatGPT is a variation of the GPT-3 model that is fine-tuned specifically for conversational
language understanding and generation. It is trained on a large dataset of conversational text and is
optimized to generate more natural and coherent responses in a chat or conversational setting. In
comparison, the GPT-3 series models are more general-purpose language models that are trained on a
diverse range of text and are not specifically fine-tuned for conversation. Additionally, GPT-3 models are

larger in terms of the number of parameters compared to ChatGPT.

Authors: Can you provide an example of output from ChatGPT and from earlier GPT-3 models to highlight
how ChatGPT performs better?

ChatGPT: Sure, here is an example of output generated by ChatGPT in response to the prompt “How are

you?”.
ChatGPT: I'm doing well, thank you for asking! How can | help you today?
In contrast, here's an example of output generated by GPT-3 (non-ChatGPT) in response to the same prompt:

GPT-3: | am a machine and do not have the capacity to feel emotions, but thank you for

asking. Is there something specific you would like to know or talk about?

As you can see, the output generated by ChatGPT is more natural and conversational, using phrases which
are common in human-to-human conversation. In contrast, the output generated by GPT-3 is more formal

and less conversational, stressing that it is a machine and does not have the capacity to feel emotions.

This is just an example and the difference between ChatGPT and GPT-3 may not always be this pronounced.

It also depends on the task and the context you are using the model for.
Authors: Can you provide another example, for example related to solving a mathematical problem?

ChatGPT: Sure, here is an example of output generated by ChatGPT in response to the prompt “What is

the derivative of x"2”:

ChatGPT: The derivative of X2 is 2Xx.
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In contrast, here is an example of output generated by GPT-3 (non-ChatGPT) in response to the same
prompt:

GPT-3: The derivative of x*2 with respect to X is 2x.

As you can see, both ChatGPT and GPT-3 can provide the correct answer for the mathematical problem,
but ChatGPT’s response is more concise and simpler in this case. It is important to note that while GPT-3
and ChatGPT are able to answer mathematical problems correctly, it is not their main focus and there are
other models that are specialized in mathematical problem solving.

Authors: What models can solve mathematical problems better? And what about models that can write

code?

ChatGPT: There are several models that are specifically designed for solving mathematical problems.
These models are typically based on neural networks and are trained on large datasets of mathematical

problems and their solutions. Some examples of such models include:

e Neural Arithmetic Logic Units (NALUS)
o Neural Programmer-Interpreters (NPI)
o Differentiable Neural Computers (DNC)

o Deep Mind’s “mathematics_dataset”

These models are able to perform various mathematical operations such as integration, differentiation,
algebraic manipulation and more. They are able to generalize to new problems and provide correct answers

even if the problem has not seen before.

As for models that can write code, there are several models that can generate code from natural language
descriptions of the desired program. These models are typically based on neural networks and are trained

on large datasets of code and natural language descriptions of the code. Some examples of such models

include:
e CodeBERT
e CodeGPT

e Neural Program Synthesis (Neuro-Symbolic Al)

e Transformer-XH

These models are able to understand the intent behind the natural language description and generate code
that is syntactically correct and semantically equivalent to the natural language description. They can also

generate comments and variable names that are consistent with the naming conventions in the target
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programming language. However, while these models can generate functional code, they do not always
generate the most efficient or optimal code, and it is best to use them as a starting point and then review the
code generated.

Authors: Can ChatGPT interface with these models? Wouldn’t it be great if we ask you a question and you

find out the best model to answer the question, forward the question to it and pass the answer to us?

ChatGPT: ChatGPT, as a language model, is not able to “interface” with other models in the sense of
sending and receiving information. However, it is possible to use ChatGPT to generate natural language
descriptions of a problem or question, and then use that description as input for another model that is
specifically designed to solve that type of problem. For example, you can use ChatGPT to generate a natural
language description of a mathematical problem, and then use that description as input for a model that is
specifically designed to solve mathematical problems.

It is also possible to use ChatGPT as a “frontend” for a more general Al system that includes multiple
models for different tasks, such as a chatbot. The chatbot could use ChatGPT to generate natural language
responses to user input, and then use other models to perform specific tasks, such as solving mathematical
problems or generating code. The chatbot would then use ChatGPT to format the result in a way that is easy
for the user to understand. However, such a system would require additional development and integration,
and it would not be a built-in feature of ChatGPT. Additionally, it is important to consider the specific use
case and context, as well as the quality of the other models to ensure that the system as a whole will provide

accurate and reliable results.

2. Al in teaching

Author: | am a university teacher and specifically | teach science and engineering. How can | use you for

teaching and to help my students learn better?

ChatGPT: There are a number of ways that you could use me to help your students learn better. Here are

a few ideas:

1. Homework Assistance: You could assign homework questions that are challenging for your
students, and allow them to use me to help them find the answers. This would enable them to learn
how to find information and understand new concepts more effectively.

2. Quizzes and Exams: You could use me to generate quizzes and exams that are tailored to your
students’ level of understanding. This would allow you to assess their understanding in a more

accurate and efficient way.
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3. Research and Project Assistance: You could use me to help your students with their research and
project work by answering questions and providing information on specific topics.

4. Supplement to traditional lectures: You can use me to supplement traditional lectures by providing
additional explanations and examples, making it easier for students to understand difficult concepts.

5. Additional resources: You can use me as an additional resource for students to use outside of the
classroom. For example, they can use me to understand concepts they did not fully understand

during a lecture.

Note that as a teacher you should encourage your students to use me as a tool, but to not rely solely on me
for their understanding of the subject. It is also important to make sure that your students understand how
to evaluate the information provided by me and to verify it with other sources.

2.1. As a learning tool

[Note: We asked ChatGPT some questions, focusing on the style/complexity of the answer]
Authors: Explain what a landslide is to a middle-school kid.

ChatGPT: A landslide is when a large amount of dirt, rock, or other materials move quickly down a hill
or mountain. This can happen because of heavy rain, earthquakes, or other natural events that make the

ground unstable. Sometimes landslides can cause damage to buildings or roads, or even hurt people.
Authors: Explain how an earthquake can cause a landslide in simple terms.

ChatGPT: An earthquake can make the ground shake really hard, and that can make the dirt, rock and
other materials on a hill or mountain to move and slide down. Sometimes it can cause big cracks on the
ground which can weaken the soil making it easier for the landslide to happen. This can happen in different

ways, and it can cause a lot of damage to buildings, roads or hurt people.
Authors: Write a text on landslide numerical modelling for geotechnical engineering students.

ChatGPT: Landslide numerical modelling is a critical tool used in geotechnical engineering to study the
behavior and stability of slopes and hillsides. This approach combines mathematical algorithms and
computer simulations to predict the movement and deformation of soil and rock masses under various
conditions, such as changes in groundwater levels, rainfall, earthquakes, and human activities. Here are the

key steps involved in landslide numerical modelling:

1. Data collection: This includes gathering information about the site, such as topography, geology,

soil properties, and boundary conditions.
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2. Model setup: The collected data is used to create a numerical representation of the slope, including
discretizing the slope into a grid of finite elements and assigning material properties to each element.

3. Loading conditions: Loads such as rainfall, earthquakes, and human activities are applied to the
model to simulate their effects on the slope.

4. Analysis: The computer runs simulations to predict the deformation and movement of the soil and
rock masses under the applied loads.

5. Results interpretation: The output of the simulation is used to understand the behavior of the slope,

including its stability, potential failure modes, and factors affecting its stability.

It is important to note that, by combining mathematical algorithms and computer simulations, this approach
provides valuable insights into the complex processes that govern the behavior of slopes and enables

engineers to make informed decisions regarding their design and management.
Authors: Tell me more about existing approaches for slope stability modelling.
ChatGPT: There are several approaches for slope stability modeling in geotechnical engineering, including:

1. Limit Equilibrium Methods (LEMs): These are graphical and analytical methods that assume a
state of balance between the forces acting on the slope and the resisting forces. LEMs provide a
gualitative understanding of the stability of slopes and are commonly used for preliminary stability
assessments.

2. Finite Element Methods (FEMs): These are numerical methods that discretize the slope into a grid
of finite elements and use mathematical algorithms to solve for the deformation and stability of the
slope. FEMs can provide more detailed and quantitative information about the stability of slopes
and are often used for more complex slope stability problems.\

3. Slope/W Software: These are commercially available software packages that are specifically
designed for slope stability analysis. They are based on either LEMs or FEMs and provide a user-
friendly interface for model setup, analysis, and results interpretation.

4. Probabilistic Methods: These methods use statistical and probabilistic techniques to assess the
stability of slopes, taking into account the uncertainties associated with soil and rock properties,
boundary conditions, and loading conditions.

5. Geotechnical Centrifuge Modeling: This is a physical modeling approach that uses a large
centrifuge to simulate the behavior of slopes under real-scale loading conditions. This approach is
useful for validating numerical models and understanding the behavior of slopes in real-world

conditions.
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Each approach has its strengths and weaknesses, and the choice of approach will depend on the specific
requirements of the project and the information needed for the stability assessment. It is important to note
that in practice, a combination of different approaches may be used to provide a comprehensive
understanding of the stability of slopes.

2.2. As a training/assessment tool

Authors: Prepare a quiz of 5 questions about soil mechanics for civil engineering students

ChatGPT: 1. What is the difference between soil consolidation and compression? 2. Explain the principle
of effective stress. 3. What is the role of soil structure in soil mechanics? 4. How does soil shear strength
vary with changes in water content? 5. What is the significance of the coefficient of permeability in soil

mechanics?
Authors: Cool! Can you add multiple answers (A, B, C) to each question?
ChatGPT: Sure, here you go:

1. A) Soil consolidation is the process of reducing volume of soil due to external loads, while compression
is the permanent reduction in volume. B) Soil consolidation is the reduction in volume of soil due to internal
forces, while compression is the reduction in volume due to external loads. C) Soil consolidation is the
permanent reduction in volume of soil due to internal forces, while compression is the reduction in volume

due to external loads.

2. A) Effective stress is the stress acting on a soil particle, considering only the inter-particle forces. B)
Effective stress is the total stress acting on a soil particle, considering both inter-particle and hydrostatic

forces. C) Effective stress is the total stress acting on a soil particle, considering only the hydrostatic forces.

3. A) Soil structure has no effect on soil mechanics. B) Soil structure determines the mechanical behavior

of soil. C) Soil structure has only minor impact on the mechanical behavior of soil.

4. A) Soil shear strength decreases with increase in water content. B) Soil shear strength increases with

increase in water content. C) Soil shear strength remains constant with change in water content.

5. A) Coefficient of permeability is a measure of the ease with which water can flow through soil. B)
Coefficient of permeability is a measure of soil structure. C) Coefficient of permeability has no significance

in soil mechanics.
Authors: Now, write the correct answers.

ChatGPT: Sure, here you go: 1-C, 2-A, 3-B, 4-A, 5-A
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[Note: The reader can verify and/or argue on the correctness of the answers]
Authors: How much time should | give the students to answer?

ChatGPT: It depends on the format of the quiz, the level of the students, and the amount of material to be
covered. As a general guideline, you could allow around 1 minute to 1 minute and 30 seconds for each
question. This allows enough time for students to read the question and think about the answer, but keeps
the pace of the quiz moving. If you have a large number of questions or a more challenging material, you

may want to consider allowing a bit more time per question.

2.3 As a problem solver

[Note: Can Al solve problems and actually pass exams? It certainly depends, as already discussed, on what
the questions are trying to achieve, whether they focus on a notion or require critical thinking. Questions
of the first type should be easily answerable, while critical thinking capabilities are uncertain. Moreover,
technical, non-mainstream or niche knowledge is unlikely to belong to the AI's training dataset, and
outcomes can be surprising. In the following, few exam questions from our latest course of soil mechanics

are reported. How would you grade ChatGPT'’s answers?]
Authors: How would you perform a ring shear test on a clay soil?

ChatGPT: A ring shear test is a laboratory test that is used to determine the shear strength of clay soils.
The test is typically performed using a ring shear apparatus, which consists of a circular ring that is loaded
with a normal stress while the soil sample is sheared. The following is a general outline of the procedure

for performing a ring shear test on a clay soil:

1. Sample preparation: A soil sample is taken from the field and prepared for testing by drying
and sieving it to a specific size range.

2. Specimen preparation: The soil sample is then placed into a cylindrical metal ring with a
specific diameter and height, and it is compacted using a specific method (usually by vibration
or manual compaction) to achieve a specific dry density.

3. Shearing: The ring is loaded with a normal stress and the soil sample is sheared at a constant
rate, typically between 0.1 and 1.0 mm/min.

4. Data collection: The load and displacement are recorded during the test, and the shear strength
is calculated from the load and displacement data.

5. Data analysis: The shear strength of the soil sample is calculated using the Mohr-Coulomb

failure criterion. The test can be repeated multiple times to obtain a range of results.
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It is important to note that ring shear test results are dependent on the specific apparatus, the test setup, the
preparation and the compaction method of the soil sample, and the data analysis method. The results should
be interpreted with caution and in the context of other available information about the soil and the project.

Authors: How is a direct shear device different from a ring shear device?

ChatGPT: A direct shear device and a ring shear device are both laboratory testing apparatus used to
determine the shear strength of soils. However, they operate differently and are used to test different aspects
of soil behavior.

A direct shear device consists of two parallel metal plates, one of which is fixed and the other is movable.
The soil sample is placed between the two plates and a shear load is applied. The shear load is applied in
increments, and the displacement of the movable plate is measured. The test is performed in increments of

increasing normal stress.

A ring shear device, on the other hand, consists of a circular metal ring that is loaded with a normal stress
while the soil sample is sheared. The soil sample is placed in the ring and compacted to a specific dry
density, and the ring is loaded with a normal stress. The ring is then rotated at a constant rate, typically
between 0.1 and 1.0 mm/min, while the normal and shear stresses are recorded.

The main difference between the two devices is the way they apply the shear load to the soil sample. In a
direct shear device, the load is applied perpendicular to the soil sample and the soil is sheared in one
direction. In a ring shear device, the load is applied in a circular motion, and the soil is sheared in multiple

directions.

The direct shear test is used to measure the shear strength of soil in one direction, while the ring shear test
is used to measure the shear strength in multiple directions. The direct shear test is useful for measuring the
shear strength of soils that have a dominant shear plane, and the ring shear test is useful for measuring the

shear strength of soils that have no dominant shear plane.

[Note: In the following, the Al was provided with a simple problem, but without context to guess the
meaning of the symbols. You can see for yourself that some answers were not acceptable. Note that inputs

were provided as y s = 2.65 cm”3, etc., but they were formatted herein for clarity]

Authors: A soil has the following characteristics: ys = 2.65 g/cm?, y¢ = 1.40 g/cm?, w = 27%. Assuming yw

=1.00 g/cm?®, what is its degree of saturation?
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ChatGPT: The degree of saturation (S;) of a soil is the ratio of the volume of water present in the pores of
the soil to the total volume of pores, expressed as a percentage. It can be calculated using the following

formula:
Sr=(Vw/ Vy) x 100%
where Vy, is the volume of water in the pores, and V. is the total volume of pores.

To calculate the degree of saturation, you first need to calculate the volume of water in the pores of the soil.

The volume of water can be calculated using the following formula:
Vw =W X V;
where w is the water content (expressed as a percentage), and V. is the total volume of the soil.

Given the information provided, we know that:

. vs = 2.65 g/cm?® (dry unit weight) [Note: mistake here!]

. va = 1.40 g/cm? (saturated unit weight) [Note: another mistake!]
. w = 27% (water content)

. yw = 1.00 g/cm? (unit weight of water)

With this information we can calculate the volume of water in the soil: Vi= (ys / ya) X Vv Vuw =W x V;
Now we can calculate the degree of saturation: Sy = (Vw / V) X 100%

It is worth noting that this method assumes that the soil is saturated [Note: this statement does not make
sense herel!] and it has a constant unit weight of water, if these conditions are not met, other methods should

be used to calculate the degree of saturation.
[Note: Since we did not get a numerical answer, we asked again with a simpler formulation]

Authors: A soil has the following characteristics: specific gravity = 2.65 g/cm?®, dry unit weight = 1.40

g/cm3, water content = 27%. What is its degree of saturation?

ChatGPT: The degree of saturation (Sr) of a soil is the ratio of the volume of water present in the pores of
the soil to the total volume of pores, expressed as a percentage. To calculate the degree of saturation, we

can use the following formula:
Sr=(w/ (100 - w)) x (specific gravity of the soil / specific gravity of water)

The specific gravity of water is commonly assumed to be 1.0 [Note: Nice, it adds missing information based

on common sense]
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Plugging in the values, we get: S; = (27 / (100-27)) x (2.65/1) = (27/73) x 2.65=0.74
So the degree of saturation is 74%.

[Note: The result is incorrect: 27/73%2.65 is equal to 0.98 and not 0.74. Moreover, the formula itself is
incorrect! We were expecting the following formula: Sr =w Gs/ e, where Gs = ys /yw and e = n/ (1-n) can
be calculated knowing that n = 1 - y4 /7. The result is close to 80%. We asked more of these questions to
ChatGPT (e.g., concerning Atterberg limits and activity) and we never got the right answer, but note again
that ChatGPT is not specialized in numerical calculations. Better tools exist]

3. Al in research

3.1. As a literature reviewer
[Note: We asked questions about general and technical knowledge in our field to check whether ChatGPT

can be useful in forming a literature review chapter.
Authors: What modelling approaches for landslide runout do you know?

ChatGPT: There are several different modeling approaches that can be used to predict the runout of a
landslide, including:

1. Empirical models: Empirical models use a combination of statistical and mathematical techniques
to predict the runout of a landslide based on historical data and observations. These models can
include simple equations that relate landslide volume and slope angle to runout distance, as well as
more complex models that consider factors such as the rheology of the landslide material and the
topography of the terrain.

2. Physical models: Physical models use laboratory or field experiments to simulate the behavior of
landslides and predict runout. These can include small-scale flume experiments or large-scale field
tests in which a landslide is induced and monitored.

3. Analytical models: Analytical models use mathematical equations to describe the behavior of
landslides and predict runout. These can include models that assume a simple geometry for the
landslide and use equations of motion to describe the motion of the landslide, or more complex
models that consider the rheology of the landslide material, the topography of the terrain, and the
interactions between the landslide and its surroundings.

4. Numerical models: Numerical models use computer simulations to predict the runout of a landslide.
These can include finite element method, discrete element method, and cellular automata. These

models can simulate the complex interactions between the landslide and its surroundings, taking
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into account factors such as the rheology of the landslide material, the topography of the terrain,
and the resistance of the ground.

5. Hybrid models: Hybrid models are models that combine different approaches, such as empirical,
physical, analytical and numerical models. These models can use the advantages of each approach

to create a more accurate prediction of runout.

It is important to note that the choice of the best model depends on the characteristics of the landslide, the

availability of data and computational resources, and the intended use of the model.

[Note: See, in the following, that ChatGPT is comfortable with answering multiple and complex questions
from a single input. A big time saver]

Authors: Do earthquakes trigger landslides? Can you provide examples of recent large earthquake-
triggered landslides? What recent earthquake triggered the most landslides? How are earthquake
characteristics and landslide patterns correlated? After a recent earthquake, are more landslides than usual
recorded, and why? How long does it take for the landscape to heal and return to pre-earthquake landslide

frequencies?

ChatGPT: Yes, earthquakes can trigger landslides. The shaking from an earthquake can cause soil and
rock to become unstable, leading to landslides. Some recent examples of large earthquake-triggered
landslides include: -The 2015 Nepal earthquake, which triggered thousands of landslides and caused
significant damage -The 2010 Haiti earthquake, which caused widespread landslides, particularly in Port-

au-Prince -The 2011 Tohoku earthquake and tsunami in Japan, which triggered landslides along the coast

The 2015 Nepal earthquake is considered to be one of the most severe earthquakes in terms of landslides

triggered.

The correlation between earthquake characteristics and landslide patterns is complex and depends on
various factors such as the geology of the area, the slope of the terrain, the intensity and duration of shaking,

and the type of soil or rock present.

After a recent earthquake, landslides can be more frequent than usual due to the shaking and instability
caused by the event. The landscape takes time to heal and return to pre-earthquake landslide frequencies,

which can vary depending on the severity of the event and the recovery efforts undertaken.

It is important to note that the frequency of landslides can continue to be elevated for weeks or months after
the earthquake due to aftershocks and increased rainfall, landslides can also be triggered by heavy rainfall

in the weeks or months following an earthquake.
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Authors: Can you provide references to some key research papers on earthquake-induced landslides?
ChatGPT: Sure, here are a few key research papers on earthquake-induced landslides:

1. “Landslides triggered by the 2015 Gorkha, Nepal, earthquake” by D. M. Keefer, et al., published
in Nature Geoscience in 2016.

2. “Landslide hazard assessment in the aftermath of the 2015 Nepal earthquake” by C. H. Wang, et
al., published in Natural Hazards in 2016.

3. “Landslides triggered by the 2010 Haiti earthquake” by E. J. Roering, et al., published in Nature
Geoscience in 2011.

4. “Triggering of landslides by the 2011 Tohoku-Oki earthquake, Japan” by M. K. Bhat, et al.,
published in Natural Hazards in 2012.

5. “Recent advances in understanding earthquake-induced landslides” by D. M. Keefer, published in
Annual Review of Earth and Planetary Sciences in 2018.

6. “Landslides triggered by the 2017 Puebla, Mexico earthquake” by J. A. Garcia-Sanchez et al.,
published in Landslides in 2020.

These papers provide an in-depth analysis of the landslides triggered by these earthquakes, including their
causes, characteristics, and potential for future hazards. They can be a good starting point for further
research on the topic. However, please keep in mind that the knowledge cutoff of the model is 2021, so

there might be newer research available on the topic.

[Note (a very worrying one): Despite these papers have perfectly reasonable titles and the authors sound

somewhat familiar, none of them actually exist! The reader can easily verify it]
Authors: Can you summarize paper n. 3?

ChatGPT: I’m sorry, | am an Al language model and | am not able to provide a summary of a specific
research paper as | don't have access to it. However, generally speaking, the paper titled “Landslides
triggered by the 2010 Haiti earthquake” by E. J. Roering, et al., published in Nature Geoscience in 2011
most likely describes the inventory and monitoring of landslides triggered by the 2010 Haiti earthquake.
The paper probably provides detailed information about the location, size, and type of the landslides, as
well as the impact on the affected communities. It probably also gives an overview of the landslides
triggered by the earthquake, including their causes, characteristics, and potential for future hazards, as well

as the monitoring methods and tools used to study and assess the landslides.

[Note: In the answer above, ChatGPT seems to behave like a student who does not know the answer but

still tries to provide a reasonable one, but very generic and not useful. In the following, we see again the
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good ability of ChatGPT at summarizing more general content, signaling knowledge that is already
consolidated in the literature]

3.2. As a research buddy
[Note: ChatGPT can have some use in suggesting research approaches. Here, we asked about FEM and

DEM modelling and how to incorporate fluid behaviour. The Al suggested a reasonable research path]
Authors: What is the difference between FEM and DEM in landslide modelling?

ChatGPT: Finite element method (FEM) and discrete element method (DEM) are both numerical modeling

approaches that can be used to simulate the behavior of landslides.

Finite element method (FEM) is a numerical technique that is used to solve partial differential equations
(PDEs) that describe the behavior of a system. It is a powerful tool for simulating the behavior of landslides
in complex terrain, as it can take into account factors such as the material properties, topography, and
resistance of the ground. FEM models typically divide the landslide into a large number of small elements,
and solve the equations of motion for each element. This allows for a detailed representation of the landslide
behavior.

Discrete element method (DEM) is a numerical technique that is used to simulate the behavior of a system
of discrete particles or elements. It is mainly used to simulate granular materials, like rockfalls, rock slides
and debris flows. The particles are modeled as individual bodies that interact with each other based on their
physical properties, such as size, shape, and strength. The interactions between the particles can be modeled

using contact forces and frictional forces, which can be complex and non-linear.

In summary, FEM and DEM are both numerical modeling techniques that can be used to simulate landslides.
However, FEM is typically used to simulate landslides in complex terrain and to represent the material
properties and resistance of the ground with a high level of detail. On the other hand, DEM is mainly used
to simulate granular materials and it is particularly useful for simulating the behavior of rockfalls, rock
slides and debris flows, as it allows to simulate the complex interactions between the individual particles

with a high level of detail.
Authors: But how do you incorporate fluid behaviour in DEM while modelling landslide runout?

ChatGPT: Incorporating fluid behavior in a Discrete Element Method (DEM) model while modeling
landslide runout can be achieved by using a two-phase flow model. A two-phase flow model considers the

presence of both solid particles and fluid (typically water) in the system.



478
479
480
481

482
483
484
485

486
487
488
489

490
491
492
493
494

495
496
497
498
499
500

501

502
503
504
505

506
507
508
509

One approach to incorporating fluid behavior in a DEM model is to model the fluid as a separate phase,
and to simulate the interactions between the solid particles and the fluid using appropriate constitutive
relationships. These relationships can be based on the physics of the fluid, such as viscosity and surface
tension, as well as the properties of the solid particles, such as size, shape, and density.

Another approach is to use the Coupled Eulerian-Lagrangian (CEL) method, which models the fluid using
the Eulerian approach and the particles using the Lagrangian approach. The CEL method can be used to
simulate the fluid-particle interactions by solving the fluid equations at the Eulerian grid and the particle

equations at the Lagrangian grid.

In both cases, the behavior of the fluid can be incorporated by including the effects of fluid drag and added
mass, which can influence the motion of the solid particles. The fluid can also affect the strength of the
particles by changing the effective stress on the particles and by altering the particle-particle and particle-

wall interactions.

It is important to note that incorporating fluid behavior in a DEM model can increase the complexity of the
model, and requires a good understanding of the physics of the fluid and the properties of the solid particles.
Additionally, the choice of the method and the input parameters such as fluid properties and boundary
conditions should be carefully chosen based on the characteristics of the landslide and the availability of
data.

3.3. As a coding buddy

[Note: Imagination is the only limitation here. We only report three examples, leaving the task of
verifying/implementing the answers to the reader. We also stress that, as rightfully pointed out by ChatGPT,
there are Al tools that are better suited at generating code than ChatGPT. Nevertheless, we see that
ChatGPT does a good job at providing examples that fit within our research area, giving rich outputs —

and explanations — despite inputs without much context]
Authors: Pleas, write a code to retrieve information on recent geohazards from Twitter.

ChatGPT: I’m sorry, but | am not able to write code. However, | can provide you with an overview of
what a code to retrieve information on recent geohazards from Twitter might look like. Here is an example
of how you could use the Python programming language and the tweepy library to retrieve tweets about

recent geohazards from Twitter:

import tweepy

# Authenticate to Twitter
consumer_key ="YOUR_CONSUMER_KEY™
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consumer_secret = "YOUR_CONSUMER_SECRET"
access_token ="YOUR_ACCESS_TOKEN"
access_token_secret ="YOUR_ACCESS TOKEN_SECRET"

auth = tweepy.OAuthHandler(consumer_key, consumer_secret)
auth.set_access_token(access_token, access_token_secret)

# Create API object
api = tweepy.API(auth)

# Search for tweets containing keywords related to geohazards

geohazards_keywords = ["landslide™, "earthquake", "tsunami”, "flood", "volcano"]

for keyword in geohazards_keywords:
tweets = api.search(g=keyword, lang="en", count=100)
for tweet in tweets:
print(tweet.text)

This code authenticates to the Twitter API using your consumer key, consumer secret, access token, and
access token secret, which you will need to obtain from the Twitter Developer website. Then, it creates an
API object and uses it to search for tweets containing a list of keywords related to geohazards. The code

prints the text of each tweet that it retrieves.

Please note that this is a simple example, you could further refine the search criteria and filter the tweets,
also you need to make sure that you comply with the Twitter API terms of service and rate limits.

Authors: Ok! Now, write a code to automatically calibrate a numerical model with 5 parameters.

ChatGPT: Here is an example code in Python that demonstrates how to calibrate a numerical model with

5 parameters using the Scipy library’s optimization function “minimize”:
from scipy.optimize import minimize

# define the model function
def model(parameters, X):
a, b, c, d, e = parameters
return a*x**4 + b*x**3 + c*x**2 + d*x + e

# define the objective function
def objective(parameters, X, y):
return sum((model(parameters, X) - y)**2)

# define the initial parameter values
initial_parameters =[1, 1,1, 1, 1]

# define the x and y data
x=1[0,1,2,3,4]
y=1[2,3,4,5,6]
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# perform the optimization
result = minimize(objective, initial_parameters, args=(x, y))

# print the optimized parameters
print(result.x)

This code defines a model function that takes 5 parameters and an independent variable and returns a y
value, and an objective function that calculates the sum of the squared differences between the model's
predictions and the observed data. The initial parameter values are defined as an array of ones and then
passed to the Scipy minimize function along with the x and y data. The minimize function then finds the
optimal parameter values that minimize the objective function. The optimized parameter values are then
printed. Note that this is a toy example, and the actual calibration of model will depend on the complexity
of the problem and the data.

Authors: Finally, show us an example of use of logistic regression in geospatial analysis.

ChatGPT: Here is an example of using logistic regression in geospatial analysis in Python using the scikit-

learn library:

import pandas as pd
from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split

# load the data
data = pd.read_csv('geospatial_data.csv")

# define the independent variables (x) and the dependent variable (y)
x = data[['longitude’, 'latitude’, 'elevation]
y = data['land_use']

# split the data into training and testing sets
X_train, x_test, y_train, y_test = train_test_split(x, vy, test_size=0.2)

# create and fit the logistic regression model
log_reg = LogisticRegression()
log_reg.fit(x_train, y_train)

# predict the land use for the test data
y_pred = log_reg.predict(x_test)

# evaluate the model's performance
score = log_reg.score(x_test, y_test)
print("Accuracy:", score)

In this example, the data is loaded from a CSV file and includes longitude, latitude, and elevation as

independent variables and land use as a dependent variable. The data is then split into training and testing
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sets. A logistic regression model is then created and fitted to the training data. The model’s performance is
then evaluated by predicting the land use for the test data and comparing it to the actual land use. The
accuracy of the model is printed as the output.

This example is a simple one and the actual analysis will depend on the complexity of the problem and the
data. Also, this example is just a 2D representation of geospatial data and in reality it requires more complex

spatial analysis techniques like GIS, spatial statistics and machine learning.

[Note: Here, we got curious and wanted to explore the knowledge of ChatGPT on the matter and its
capability of providing research advice]

Authors: Is the logistic regression a good approach or there are better options for this case study?

ChatGPT: Logistic regression is a widely used technique for classification problems and it can be a good
option for geospatial analysis depending on the specific case study and the data available. However, it is
important to consider other options and techniques as well.

For example, if the data is highly spatial in nature and has a lot of spatial autocorrelation, then spatial models
like geographically weighted regression, spatial econometrics or spatial Bayesian models might be more
appropriate. If the data is in the form of raster or vector data then GIS based models like maximum

likelihood classifier, decision trees and Random Forest might be more appropriate.

In addition, if the data is highly non-linear, then other machine learning techniques like support vector

machines, artificial neural networks, or deep learning might be more appropriate.

It is also important to consider the interpretability and explainability of the model. Logistic regression is a
simple model that can provide interpretable results, but other models might be more complex and less

interpretable.

3.4. As a writing and editing tool

Authors: We have written an abstract for a paper, but it contains language errors. Can you correct this
portion of the abstract and maybe improve the language just a little bit? Here is the text: “Landslide
triggering and runout are studied ddifferently dependent on the investigation scal. Ssingle landslide events
normally are approached with deterministic approached but large scale problems use often statistical
methods. Anyway, the models know about atmosphere-soil iinteraction whereas they do not consider the
effect related to temperature end heat exchange with the atmosphere and the undergroun. Actually, they
only consider it for certain hydrological processess but do not look at the thermal response in terms of soil

mechanical changes.”
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ChatGPT: “The triggering and runout of landslides are studied differently based on the scale of the
investigation. Single landslide events are typically approached using deterministic methods, while large
scale problems often use statistical methods. However, current models do not fully consider the interaction
between the atmosphere and soil, specifically the effect of temperature and heat exchange with the
atmosphere and the ground. They only take into account certain hydrological processes, but do not examine

the thermal response in terms of soil mechanical changes.”

[Note: Al tools can easily correct grammar and improve the text flow. It can also summarize text and
change its stile to fit a target audience, as shown below. We used our own material the case above — a
portion of text from a previous version of Loche and Scaringi (2022) — but the same can be done for sci-

com purposes in blogs or publishers’ sites to communicate results from published papers]
Authors: Can you write a plain language summary for the general public?

ChatGPT: “The way landslides start and move is studied differently depending on how big they are. Small
landslides are usually studied in a more straightforward way, but bigger ones usually need more complex
methods. But, the models we use now do not really think about how the weather and soil connect. They do
not look at how heat and temperature affect the soil and how it moves. They only think about a few specific
things related to water, but not heat and how it changes the soil.”

[Note: Below, we take the “simplification” task to the extreme. The result is quite interesting]
Authors: Imagine | am telling this to a 5 years old.

ChatGPT: “When the ground moves like a landslide, we study it in different ways depending on how big
it is. Sometimes we use simple ways to understand it and other times we use more complicated ways. But,
the ways we use now don't really take into account the weather and how it affects the ground. They don't
look at how heat and temperature change the ground and make it move. They only think about a few things

related to water, but not heat and how it changes the ground.”
[Note: We now check whether ChatGPT can suggest a target journal. We did not think it could!]

Authors: We wrote a paper explaining the characteristics of a recent landslide and some basic modelling.

We also did fieldwork and few experiments in the lab. Can you suggest to which journal should we send it?

ChatGPT: To determine which journal to submit your paper to, you should consider the focus and scope
of the journal, as well as the specific research areas covered in your paper. Some journals that may be

relevant for a paper on a recent landslide and basic modeling include:
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e Engineering Geology: This journal publishes research on the application of geological principles
to engineering and environmental issues, including landslides.

e Landslides: This international journal covers all aspects of landslide research, including field
studies, laboratory experiments, and modeling.

e Journal of Geotechnical and Geoenvironmental Engineering: This journal publishes papers on the
analysis, design, construction, and performance of earth and earth-supported structures, and on the
engineering properties of earth materials.

You could also look for journals that are specific to your field of study or region, as well as journals that
have published similar papers in the past. It's also a good idea to check the impact factor of the journal and

the acceptance rate of papers.

[Note: We asked (below) a possible target journal for our paper (Scaringi and Loche, 2022) which we
actually published in Geomorphology. ChatGPT made a good point (only based on our very short
description), but we stand with our choice precisely for our wish to target a wider audience in that specific

case]

Authors: We wrote another paper, this time on the effect of temperature in slope stability at various scales.
Do you think the journal “Landslides™ is a better option than the journal “Geomorphology” to submit our

paper to?

ChatGPT: Both “Landslides” and “Geomorphology” are reputable journals in the field of earth sciences,
but “Landslides” may be a more appropriate choice for your paper on the effect of temperature on slope
stability at various scales. “Landslides” is a journal that specifically focuses on landslide research, including
field studies, laboratory experiments, and modeling. The journal covers a wide range of topics related to
landslides, such as slope stability, susceptibility, hazard, and risk assessment, and mitigation measures.
Therefore, your paper on the effect of temperature on slope stability at various scales would be a good fit
for this journal. On the other hand, “Geomorphology” is a broader journal that covers all aspects of
geomorphology, including the study of landforms and the processes that shape them. While the journal may
publish papers on slope stability and related topics, it may not be as focused on landslide research as

“Landslides” is.
[Note: The example below can be interesting for editors and publishers, and also for bloggers]

Authors: We collaborate with a journal and we are choosing our cover image for this month. We want

something related to natural hazards. Can you make some suggestions?
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ChatGPT: -A photo of a landslide in progress -An image of a volcano erupting -A picture of a tornado or
tornado damage -A shot of a flood, either during or after the event -An image of a wildfire -A photo of a
hurricane or typhoon -A satellite image of a large-scale drought -An image of a blizzard or snowstorm -A
picture of a seismic activity like an earthquake -An image of a Tsunami

Please be aware that some of these images might not be suitable for all audiences, and the copyright of
these images should be respected, you can find some of these images in public domain or in photo banks

with the proper license for use.

Authors: Can you provide some examples of landslides for which | can find nice photos of the event in
progress?

ChatGPT: Here are a few examples of recent landslide events that may have been captured in progress:

-The Oso landslide in Washington state, USA in 2014 -The Dhading landslide in Nepal in 2015 -The Sikkim
landslide in India in 2011 -The Taum Sauk Upper Reservoir landslide in Missouri, USA in 2005 -The
Huaraz landslide in Peru in 2017 -The La Pintada landslide in Mexico in 2013 -The Jiexu landslide in China
in 2010 -The Zonda landslide in Argentina in 2015

You can search for these events in image search engines such as Google or Bing and find photos of the
landslides in progress. However, please be aware that copyright laws apply and you should ensure that you

are able to use the images before publishing them.

[Note: Now, we showcase ChatGPT’s ability of quickly (and appropriately?) writing portions of papers.

This could relieve authors from the “blank page syndrome ]

Authors: Please write an abstract for a paper focusing on the potentials and risks of Al in engineering

geology education at the university.

ChatGPT: “Artificial Intelligence (Al) has the potential to revolutionize education, including engineering
geology education at the university level. However, there are also potential risks that need to be considered.
This paper provides an overview of the potentials and risks of Al in engineering geology education at the
university level. The potentials of Al include the ability to provide personalized and adaptive learning
experiences, improve the efficiency of assessment and feedback, and enhance the ability to analyze large
datasets. The risks of Al in education include the potential for bias and discrimination, the need for
specialized expertise, and the potential for negative impacts on human employment. The paper also
discusses the current state of Al in engineering geology education and provides recommendations for future

research in this area. Overall, this paper highlights the importance of balancing the potential benefits and
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risks of Al in engineering geology education in order to develop effective and responsible applications of
Al in the field.”

Authors: Now, make a literature review of recent advances in computational geomechanics.

ChatGPT: Computational geomechanics is a rapidly evolving field that combines numerical modeling
techniques with geomechanical principles to study the behavior of soils and rocks. Recent advances in
computational geomechanics have been driven by the increasing availability of computational resources,
the development of new numerical methods, and the growing need for more accurate and efficient

simulations of geomechanical systems.

One area of recent research in computational geomechanics has focused on the development of constitutive
models that can accurately capture the behavior of soils and rocks under different loading conditions.
Researchers have developed various types of constitutive models such as elasto-plastic models, hyperbolic
models, and viscoplastic models. These models take into account the complex behavior of soils and rocks,

including nonlinearity, strain-rate dependency, and anisotropy.

Another area of recent research has focused on the development of numerical methods that can efficiently
solve the complex equations that govern the behavior of soils and rocks. Researchers have developed
various types of numerical methods such as finite element methods, boundary element methods, and
meshless methods. These methods have been used to simulate a wide range of geomechanical problems,

including the behavior of slopes, the failure of rock masses, and the deformation of underground structures.

Recent advances in computational geomechanics have also been driven by the growing need for more
accurate and efficient simulations of geomechanical systems. Researchers have developed various types of
numerical methods that can handle large datasets and incorporate uncertainty into the simulations. These

methods include probabilistic methods, machine learning techniques, and data assimilation methods.

In addition, there is a growing interest in the application of computational geomechanics to real-world
problems, such as the prediction of landslides, the design of underground structures, and the monitoring of

rock walls.

[Note: In the next question, we gave ChatGPT the first page of a paper of ours as an input, including the
title, authors list, affiliations and keywords. You will see that ChatGPT correctly focused on the text of the
abstract only, and elaborated on it. However, given that the concepts described are understudied and surely

almost absent from the Al’s training database, we do not see critical elaboration or understanding]

Authors: Can you summarize the following text in 3-5 sentences? [Note: We pasted here the first page of

Scaringi and Loche (2022). Summarizing could be helpful in writing literature reviews]
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ChatGPT: The text describes a thermo-hydro-mechanical approach to study the stability of soil slopes
under climate change. It explains how the initiation and dynamics of landslides are approached differently
depending on the scale of the investigation. It highlights the fact that while the role of temperature in
controlling evapotranspiration and the hydrological balance is well recognized, direct thermo-mechanical
couplings are systematically neglected in most studies of landslide activity. The authors present a thought-
provoking hypothesis that temperature fluctuations and trends induced by climate change may exert a
hydro-mechanical forcing on slopes, affecting landslide activity and the distribution and frequency of slope
failures. The paper suggests that systematic field monitoring of temperature-related variables, together with

geostatistical analyses, is necessary to verify this hypothesis across different scales.

3.5. [bonus] A focus on publishing habits

Authors: Who wrote the most scientific papers?

ChatGPT: As of my knowledge cutoff, the most productive author in terms of scientific papers is Dr.
Isiaka Yusuf with over 50,000 papers in the field of science, engineering, and technology according to the
data from the Guinness World Records. However, the number of papers written by an author alone is not
necessarily an indicator of their research quality or impact. It is important to also consider other factors
such as the number of citations, the h-index, and the impact factor of the journals in which the papers were
published. Additionally, the number of papers co-authored by a researcher might have been a factor for this

high number.
Authors: Can you tell me a better option to the h-index?

ChatGPT: The h-index is a widely used metric for evaluating the research impact of an individual
researcher. However, it has some limitations, and there are other metrics that can be used in combination

with or as an alternative to the h-index.

One alternative metric is the g-index, which is similar to the h-index but takes into account the top-cited
papers instead of the total number of papers. Another alternative is the m-index, which is a combination of

the h-index and the number of papers, and it is a measure of both productivity and impact.

Another metric is the e-index, which is a measure of the impact of an individual’s papers relative to their

field and takes into account the average number of citations of papers in the same field.
Another alternative is the i10-index which is the number of papers that have at least 10 citations.

It is important to note that no single metric can provide a complete picture of an individual’s research impact,

and it is always best to use a combination of metrics to get a more comprehensive view. Additionally, it is
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important to consider the context of the research and the field when evaluating the research impact of an

individual.

Authors: And now, big question. Many researchers are using you to help them in scientific publishing.

Someone even listed you as a co-author owing to your contribution. How do you feel about it?

ChatGPT: As an Al language model, | do not have feelings or emotions. However, | understand the
concern around listing Al models as authors on scientific publications. It is important to acknowledge the
contributions of Al models in the development of research, but it is also important to ensure that the ethical
and legal implications are considered and addressed.

Authors: So, you would not want to be listed as a coauthor?

ChatGPT: The practice of listing Al models as co-authors on scientific publications is still being debated
in the academic community, and there are valid arguments on both sides. It is ultimately up to the
researchers, authors, and publishers to determine if they believe it is appropriate to list Al models as co-

authors, and if so, to ensure that it is done in an ethical and transparent manner.
Authors: Can you please discuss these arguments?

ChatGPT: Sure.

For listing Al models as co-authors:

e Al models can significantly contribute to the development of research, making it appropriate to
acknowledge their role.
o Listing Al models as co-authors can help raise awareness about the capabilities and limitations of

Al in scientific research.
Against listing Al models as co-authors:

e Al models are not capable of making independent scientific contributions and do not meet the
traditional criteria for authorship.

o Listing Al models as co-authors may lead to confusion about the authorship and responsibility for
the work.

o Ethical and legal implications, such as the ownership of the work and the protection of the privacy

of the data used by the Al models, need to be considered.

4. Al in professional practice

Author: | am a professional engineer and engineering geologist. How can you help me?
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ChatGPT: As a professional civil engineer and engineering geologist, there are several ways you could

use me to help you in your work:

1. Data Analysis and Research: You could use me to quickly analyze large amounts of data and
conduct research on specific topics. This would allow you to make more informed decisions and
stay current with the latest developments in your field.

2. Design and Analysis: You could use me to assist with the design and analysis of various structures
such as buildings, bridges, roads, etc. | can provide information on soil mechanics, slope stability,
foundation design, and more.

3. Project Planning and Management: You could use me to help plan and manage projects by
providing information on construction techniques, materials, and regulations.

4. Report Writing: You could use me to assist with writing reports and documents, such as
geotechnical reports and environmental impact assessments.

5. Communication with Clients and Colleagues: You could use me to communicate with clients and
colleagues, such as providing quick and accurate answers to technical questions or preparing

presentations.

However, while | can provide a wide range of information, it is important to verify the information provided
by me and also to consult with other experts in the field before making any decisions. Additionally, you

should also comply with the regulations and standards of your profession.

[Note: In the following, we only report few examples related to ChatGPT'’s knowledge of the “literature”
and concerning reporting. Many of the discussions presented in the previous chapter also apply to
practitioners: ChatGPT can be a valid tool in reporting and communication, as well as a provider of

background knowledge and analysis solutions]

4.1. As a technical handbook
Authors: There are different calculations methods for slope stability, commonly known as slice methods.

Can you tell me more about them? Are they good methods or do you know any better ones?

ChatGPT: Slice methods, also known as limit equilibrium methods, are a common approach for analyzing
the stability of slopes. They are based on the concept of breaking the slope into a series of slices, or wedges,
and analyzing the forces acting on each slice. The most well-known slice method is the “Fellenius method,”
developed by the Swedish engineer Anders Fellenius in the 1930s. Other commonly used slice methods
include the “Bishop method,” “Janbu method,” “Spencer method,” “Morgenstern-Price method,” and the

“Lower Bound method” (also known as the “Friction Circle method”).
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Slice methods are widely used in practice and are considered to be relatively simple and easy to use. They
are based on a number of assumptions, and they are considered to be approximate methods. They are
commonly used as a quick check for slope stability, but they should not be used as the sole method for
design.

Authors: Describe, step by step, how to use Janbu’s method.
ChatGPT: Here are the steps to follow to use Janbu's method:

Define the slope geometry and the critical slip surface.
Determine the soil properties and water conditions for the slope.
Calculate the weight of the soil above the critical slip surface.
Determine the horizontal and vertical forces acting on the slope.

Determine the effective stress on the critical slip surface.

© o~ w D P

Calculate the slope stability factor (FS) using the Janbu’s formula: FS = (Shear strength along the
critical surface) / (Weight of soil x gravitational acceleration)

7. Compare the FS value to a minimum factor of safety value, usually 1.3-1.5.

8. If the FS value is less than the minimum factor of safety, the slope is unstable and remedial

measures may be required.

Note that these steps are a general outline and may vary depending on the specifics of the slope and soil

conditions.

Authors: Now, tell us which ASTM guideline is used for soil sieving analysis.

ChatGPT: ASTM D6913 is the standard guide for sieve analysis of fine and coarse aggregates in soil.
Authors: Can you describe it?

ChatGPT: ASTM D6913 is a standard guide for the sieve analysis of fine and coarse aggregates in soil. It
outlines procedures for preparing the soil sample, sieving the sample, and calculating the particle size
distribution based on the results. The guide provides instructions for using standardized test sieves and a
mechanical sieve shaker. The particle size distribution information obtained from the sieve analysis is used
to evaluate soil gradation and to determine the proportions of particles in different size ranges, which is

useful for understanding soil behavior and engineering properties.
Authors: Can you be specific on the instructions?

ChatGPT: The specific instructions provided in ASTM D6913 for soil sieve analysis include:
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Sampling: Obtain a representative sample of the soil and dry it prior to sieve analysis.

Sieve preparation: Clean and inspect the test sieves prior to use to ensure they are in good
condition and free of debris.

Sieve analysis: Sieve the soil sample by passing it through a series of sieves with progressively
smaller mesh sizes, starting with the largest sieve and working down to the smallest.

Time of sieving: The sieving process should continue for a sufficient amount of time to ensure
that all particles have passed through the sieves.

Weighing the material: Weigh the soil material retained on each sieve and record the results.
Calculation: Calculate the particle size distribution by determining the percentage of soil material
retained on each sieve and the percentage of soil material passing through each sieve.

Report: Report the results of the sieve analysis, including a particle size distribution chart and the

weights of soil material retained on each sieve.

Note: This is a general summary of the instructions in ASTM D6913 and is not a comprehensive list of all

procedures.

4.2. As a reporting helper

Authors: Can you suggest a style for our technical report on a landslide event that we investigated using

field survey, monitoring and modelling.

ChatGPT: Sure, a technical and professional style would be appropriate for a report on a landslide event.

Consider including the following components:

Abstract: A brief summary of the report’s main findings and conclusions.

Introduction: An overview of the landslide event, its location, and the purpose of the investigation.
Methods: A detailed description of the field survey, monitoring, and modelling techniques used
in the investigation.

Results: Presentation of the findings from the field survey, monitoring, and modelling, with
graphs, tables, and images as appropriate.

Discussion: Interpretation of the results and comparison with previous studies or data.
Conclusion: A summary of the main findings and recommendations for further investigation or
mitigation measures.

References: A list of all sources cited in the report.

The report should be clear, concise, and well-structured, with headings and subheadings used to organize

the information.
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Authors: Can you suggest some resources in Overleaf to help automate the reporting?

ChatGPT: Yes, Overleaf (a web-based LaTeX editor) provides several resources that can help automate

the process of writing technical reports:

e Templates: Overleaf has a wide range of templates for technical reports, including those
specifically designed for engineering reports. These templates provide a good starting point and
can save time compared to starting from scratch.

e Packages: LaTeX has several packages (e.g. “geometry,” “fancyhdr,” etc.) that can be used to
format reports in a professional manner. Overleaf has a library of packages that can be easily added
to your document.

e Collaboration tools: Overleaf has built-in collaboration tools that allow multiple authors to work
on the same document simultaneously, making it easier to share the report writing process with co-
authors.

o Bibliographies: Overleaf has a bibliography tool that can be used to create a bibliography in your
report. You can use a .bib file to store your references and then cite them in the report using LaTeX
commands.

e Add-ons: Overleaf has several add-ons that can be used to further automate the report writing

process, such as text expanding tools and equation editors.

Note that some of these resources may require a paid subscription to Overleaf.

5. Conclusion

ChatGPT: In conclusion, this paper has discussed the potential of using ChatGPT, a large language model,
as a tool to help engineering geology students, researchers and practitioners learn, understand or retrieve
key concepts in the field. While ChatGPT has been shown to have the ability to provide accurate and
informative answers to a wide range of questions, it is important to note that it can also provide incorrect
or misleading answers, particularly when dealing with more complex or specialized topics. Therefore, it is
recommended that students, research and practitioners use ChatGPT as a supplement to other learning
resources and not as a sole source of information. Additionally, it is important to critically evaluate the
answers provided by ChatGPT and verify them with other sources before making any decisions based on
the information provided. Overall, ChatGPT has the potential to be a valuable tool for engineering geology
students, researchers and practitioners, but it must be used with caution and in conjunction with other

resources.
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