Engineering a Wall

Name _____________________Period ______

You may not think about it, but there is a lot of engineering involved in building a wall. Walls
were one of the first structures built by humans, and we have been improving on the design
for thousands of years. Look around you. Not only are the walls strong enough to hold up
the building, but they also house entire systems that we depend on such as electricity and
plumbing. We are going to build walls out of basic LEGO bricks.

Problem: People need to be safe, so walls need to be sturdy and strong.
Challenge - To improve the strength of a wall
Criteria - your goals for the project
redesign the wall to make it better
show evidence of your improvement through sketching
work as a team
Constraints - rules or guidelines you must follow
you can use only basic LEGO bricks like these
time is a constraint (almost always)

Step 1 - Collect a good number of these bricks (5 min)
Step 2 - build the wall (5 min)
Work as a team to make a wall using the pieces allowed. Time is a
constraint. Your wall must be 9-10 bricks high, 2 studs wide and at least 20
studs long.

Step 3 - (10 min)
Sketch as much of the brick wall design as you can
4 stud brick

Step 4 - testing your wall (5 min)
A. Gently knock the wall over. (it should not fly across the room). If the wall
stayed in one piece, good job!
B. Quickly rebuild the wall (if necessary). Keep the design as close to original
as possible.
C. Grab the wall in the middle with two hands. Push with one hand and pull
with the other. If your wall doesn’t pull apart, good job.
D. On your sketch circle or highlight any places where the wall was weak.
Why was it weak in these spots?

Step 5- thinking about design (5 min)
A. Look at the example of a brick wall (on the back page). Why do you think
the bricks are organized this way?
B. Look at your wall or the sketch of your wall. Notice where your wall follows
the overlapping patterns of a brick wall and where it doesn’t.
C. On your sketch, circle where it doesn’t overlap. These are your weak spots.
D. Plan how you can build a stronger wall.

Step 6 - redesign and sketch (5 min)
A. As a team, rebuild your wall so that the bricks are all overlapping.
B. Sketch as much of your new design as you can.

Questions - please answer in complete sentences
1. What were the priorities of the project?

2. What did you learn from your prototype? What was good and bad about
your model?

3. What modifications did you make? explain or draw

4. Observe the wall. Circle the areas
you would modify and explain why
you would change those areas.

Engineering Vocabulary
Criteria: Your goal for the project. What you have to do to be successful.
Constraint: Limits on your project. This includes time, materials, etc.
Priority: An important element of the design. The reason why.
Trade-off: . A balancing of factors, all of which you can’t include. What do
you have to sacrifice to complete the project? Often this is adding
decoration or unnecessary pieces.
Prototype: (noun) an early design that is used as a model for what comes
later.
Modification: a change in your design meant to improve performance.
verb~to modify

Basic Brick Wall Pattern

Science and Engineering Practices:
Engineering Design

Highly Proficient (4)
Design
All requirements for a 3,
plus:

Proficient (3)
Design
I can provide rough sketches
for design solutions.

I can create a diagram
of the modification that I
made.

I can identify and describe the
strengths and/or weaknesses
of the design.

I can identify priorities in
design decisions.

I can give at least one design
solution

Nearly Proficient (2)
Design
I can test my design at
least once and may
make a modification to
improve the design.

Developing (1)
Design
No evidence of
design before and
after modification.

