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This resource uses Ansys Discovery™ 3D product simulation softwar.

This guide supports the integration of a set of slides, titled “Arches Part 2: Why the Shape Works:
Understanding Forces”, into the classroom.

Arches are common features in many historic buildings. They look grand and impressive — but

how can they stay standing when they’re made of individual blocks that seem to just lean on one
another?

These slides help students explore that mystery step-by-step. The sequence begins with the basics of
forces and gradually builds toward understanding how forces act within an arch to make it so stable.
Along the way, students encounter thought-provoking questions and simple hands-on activities
designed to spark curiosity and encourage active participation.

This is part 2 of our set of resources on the topic of arches. Part 1 is also available online and focuses
more on the historical evolution of arches, including topics such as material availability, material
properties, manufacturing options, means of transport, and other historical connections.

Part 1 and 2 do, however, not depend on each other and can be used individually.

1. Read Me Facilitator’s Guide (this document)
2. Power Point slides
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This resource is designed to tell a story, give food for thought and inspire knowledgeable discussions.
It is worth noting, that we intentionally use simplified language avoiding specific jargon, to make the
topic understandable and relatable for children (age 9+) and anyone trained outside of this subject
area.

The focus is on getting the participants (whether young or old) to talk about STEM topics as a group,
no matter at which depth, and think outside the box and be inspired.

After completing this activity, learners will gain a basic understanding of:
e What are forces?

e How are forces classified?

e What does “equilibrium” mean?

e How do forces act within an arch to make it so stable?

* The benefits of simulation in structural design

We expect it to take between 45 to 90 minutes to go through this exercise, depending on the depth
at which the included questions and activities are incorporated.
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No prior knowledge is required for this exercise.

This resource highlights the significance of balanced forces to make a structure stable, as well as the
benefits simulation.

Download the Arch Part 1 resource and open the “ReadMe” document to see several options for
building your own arch in class or at home.

e “Arches Part 1: How History Shaped a Powerful Design”

e “Materials Intelligence: the Card Game”

e “Selecting Materials for Musical Instruments: a Case Example with a Xylophone”

e “Ourimpact on the planet: let’s make it a good one!”

e “Life’s Engineering Tales: Grandma’s Hip Replacement”

o “Life’s Engineering Tales, featuring: An element’s journey”

e “Life’s Engineering Tales: featuring whale-inspired wind turbines”

o “Life’s Engineering Tales: What kind of engineer could you be?”

e “How Walkie Talkies Work: an Exploration for Children using Ansys HFSS Software”
e “Exploring Material Properties via Experiments and Property Charts: the Game”
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Use and Reproduction

The content used in this resource may only be used or reproduced for teaching purposes;
and any commercial use is strictly prohibited. The full Academic Terms & Conditions can
be found using this link.

Document Information
This case study is part of a set of teaching resources to help introduce students to topics
related to fluids.

Ansys Education Resources

To access more undergraduate education resources, including lecture presentations
with notes, exercises with worked solutions, microprojects, real life examples and more,
visit www.ansys.com/education-resources.

Feedback
Here at Ansys, we rely on your feedback to ensure the educational content we create is
up-to-date and fits your teaching needs.

Please click the link here out a short survey (~7 minutes) to help us continue to support
academics around the world utilizing Ansys tools in the classroom.

ANSYS, Inc. If you've ever seen a rocket launch, flown on an airplane, driven a car, used a computer, touched a
Southepointe mobile device, crossed a bridge or put on wearable technology, chances are you've used a product
2600 Ansys Drive where Ansys software played a critical role in its creation. Ansys is the global leader in engineering

simulation. We help the world’s most innovative companies deliver radically better products to
Canonsburg, PA 15317 ; . ) . ! . )
their customers. By offering the best and broadest portfolio of engineering simulation software,
USA. we help them solve the most complex design challenges and engineer products limited only by
ansysinfo@ansys.com
visit www.ansys.com for more information

Any and all ANSYS, Inc. brand, product, service and feature names, logos and slogans are
registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the United States or other
countries. All other brand, product, service and feature names or trademarks are the property of
their respective owners.
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