WHAT MAKES STRUCTURES STAND UP?
Application of Architectural Concepts

Age Level:
Third grade and up

Subjects:

Math

Science

Visual Arts
Language Arts
Social Studies

Time:

One and one-half hours.

Materials:

* 97 x12” and 12” x 18” construction paper in a variety
of colors. Preferably 80 Ib. cover weight or poster-
board.

* Cut the 9” x 12" paper in " x 12”7 strips, enough for at
least a dozen for each student.

* Cut the 127 x 18” paper into 6” squares-enough for
each student to have at least nine.

* Scissors, tape and glue.

* Hand out packets to each student, or have the ma-
terials at each table.

Learning Objectives:

* To develop an understanding of geometric
structural forms.

* To understand the concepts of loads and tensions
within a structure.

* To learn to listen and follow directions.

Design Professional:

Most students enjoy this activity very much. It requires
a lot of listening and following directions, so your in-
structions should be as clear and simple as possible. It
will be essential that you construct a sample of each
example before you introduce it in the classroom, so
that you have actually experienced the process.

In introducing this activity in the classroom, one good
method is to have all the materials on the shelf of a
projector cart. Then, as you start each demonstration
on the top of the cart, bring up the necessary materi-
als, exhibit your sample, and do each step with

the students.

After each demonstration, go around the room help-
ing the students complete each piece before going
on to the next.

Teachers:

Students usually become pretty involved in making
these examples, but it does require careful listening
and staying on task. You can be of great assistance to
the design professional in making the instructions clear
and seeing that the students are working correctly.

Rationale:

Students love to build things, but often know very
little about what makes structures stand up. By con-
structing the basic structural shapes, combining them
and then experimenting with putting loads on them,
they see something about how structures work. On a
walking tour around the school or the neighborhood,
have the students look for examples of these shapes
and speculate on how they are carrying loads.
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Presenting the Activity:
Suggested dialogue...

“You have had some experiences with using your bodies to actually feel

the loads and tensions that exist within a building. When it is very quiet in
your house, haven’t you sometimes heard sounds like squeaks, grinds or little
thuds? Those sounds are the building feeling the tensions and loads. Buildings
can have creaky joints the same as people do!

“Remember how a building feels as you make the structural forms we are
going to make today. The forms will be models of structural parts of build-
ings. When you have several models, you can think about how you might put
them together in a building or perhaps a city.

“What have you learned are the most basic geometric forms in architecture?
Right—the circle, the square and the triangle.”

Circle

“Take one of the strips and bend it into a circle with the ends overlapping
about 1/2 inch. Tape or glue the ends together”

Column

“With one of the square pieces, bend it into a circle and overlap the edges
/2 inch. Tape or glue the edges together. Stand it on end, and you have a
column.

“These are the easy ones. The next ones will be a little harder, and you will
have to listen to the instructions very carefully.”

Square

“Take another strip. This time we will fold it into a square. First, fold one end
over /2 inch.

“Hold that half-inch fold down, and fold the remaining strip in half. Now fold it
in half again.

“Open the strip. You will need to reverse the fold at the end—that means to
fold it back the opposite way from the way it is. Form the strip into a square,
overlapping the half-inch fold over the other end of the strip. Tape or glue
them together”

CIRCLE
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CYLINDRICAL
POST-COLUMN TOWER



>
0

WHAT MAKES STRUCTURES STAND UP?
ﬁ: Application of Architectural Concepts

Post

‘A postis also a square, so it will be made the same way, except you will
make it with one of the squares.

“Fold the edge of the square over 1/2 inch. Hold that fold down and fold the
piece in half and then in half again. Open the piece up and reverse the foldon = | ) . T"7"" )
the end. Form it into a square and tape or glue the edge and the fold together.

“Stand this on end, and you have a square post.”

Rectangle

“Take one of the strips and fold the end over 1/2 inch. Now it is going to
get tricky!

“Hold that fold and fold the strip in half

“Hold that fold and fold that end over about half the distance to the center fold.

“Measure that fold and measure the same distance from the center fold toward P
the end of the strip. Fold the strip on the measurement mark. ‘(é -

“Now bring the ends together with the overlap and tape or glue them together”

Rectangular Post TN

“With one of the squares, do the same as you just did with the strip.
“Fold the edge over 1/2 inch. Hold that fold and fold the strip in half
“Hold that fold and fold the end over about half the distance to the center fold

“Measure that fold and measure the same distance from the centerfold to-

ward the end of the square. Fold the square on the measurement mark. RECTANGLE
“Bring the ends together with the overlap and tape or glue the edges together.
“Stand this piece on end, and you have a rectangular post.”

SQUARE

RECTANGULAR
POST OR BOX

POST-COLUMN
BOX
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Triangle ‘E@uAL]EGuALIEGuAL|

“Take a strip and again fold the end over 1/2 inch. [ —

“Hold that fold and carefully work the rest of the strip until you have it in //’“\\J

three equal parts. When the parts look even to you, fold them down. §

N 7

“Bring the overlap and the edge together, and tape or glue them together” =
Pyramid

“Any form that has triangular sides coming to a point at the top is a pyramid

In architecture, it usually means a form with a square base and four triangu-

lar sides-like the great pyramids in Egypt.

“To make this form, fold a square across the diagonal way. Open it up and —

fold it diagonally the other way. TRIANGLE

“Make a cut in the middle of each of the triangles almost all the way to the
center point, but not quite.

“Overlap each of these cuts just a little bit, and tape or glue them together.

“For a three-sided pyramid, start out the same way, making the diagonal
folds. However, this time you will make only one cut in the middle of one of
the triangles that goes all the way to the center point.

“Overlap this cut completely over the opposite side, so it forms a triangle that
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M FOLD_ / N y
\ > N
\ / @ /
N / 2 \v 2
A4
7N
71\
/ N g N
AN
// cu S // Cr \\
T N\
L N L. \
TRIANGUL AR SQUARE PYRAMID
PYRAMID
TRIANGUL AR 2
STRUCTURE 3
MEMBER OVERLAP OVERLAP

TRIANGUL AR PYRAMID SQAUARE PYRAMID



WHAT MAKES STRUCTURES STAND UP?
Application of Architectural Concepts

Gable

“A gable is the triangle that is formed by a roof that pitches two directions
from a top ridge. This is the most common form for a roof or a dormer.

“Fold the edge of a square over 1/2 inch. Work the rest of the square into
three equal parts. When you think you have the parts equal, fold them down.

Tape or glue the edge to the overlap. ﬂ

“Now you have a gable roof. The triangle formed at each endis

sometimes called a pediment, and is decorated with various designs.” GABLE
Arch

“Fold over 1/2 inch at the end of a strip. Hold that fold, and fold it over about
one third of the way to the opposite end of the strip.

“Form the rest of the strip into a half circle, and tape or glue the end to the over-

ARCH
lap. “You can vary the height and width of the arch by the way you fold the strip.

“If you would like to have a Gothic arch, make the first fold about a quarter
of the way over on the strip. Fold the rest of the strip in half and tape or glue
the edge to the overlap. This will give you an arch with a pointed top similar
to the arches in Gothic cathedrals.”

Barrel Vault
“You can make a roof out of an arched form.

“Take a square and fold the edge over 1/2 inch. Hold that fold and work the
rest of the piece into three equal parts.

GOTHIC ARCH
“Fold down just one of the parts, the same as you did with your arched strip.

“Arch the paper over the flat base, and tape or glue the edge to the overlap.”

BARREL VAULT
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Cone

“Fold a square in half. Turn it and fold it in half again, in the other direction.
With your pencil or compass, draw a quarter circle line on the folded piece.
Cut the folded piece on the pencil line.

“If you drew a good quarter-circle line, the piece should now be a nice circle
shape. Now cut a piece of pie out of one quarter of the circle.

“Pull the cut sides together and overlap them. Tape or glue them together.
The amount of the overlap will determine whether you have a flat cone or a
steep cone.

“Now you have a group of basic architectural forms. These forms are found
in many, many buildings. Of course, not all of them would be on one build-
ing-that would be a bit too much, probably.

“Architects and designers often make variations on these forms, or put them

together in different ways, so you might think about how that could be done.

“However, there are a few basic ways of putting the forms together.

“For instance, if you put a row of columns together, it is called a colonnade.
There needs to be something across the top of the columns to hold them
together, and to holdup the building or roof above them. A beam like this is
called alintel.

“You can make a lintel the same way you made the square or rectangular
posts. Make them longer, so they will go over several columns.

“If you put a row of arches together, the arch takes the place of the lintel,
and it supports the wall above.

“Of course, now that you know how to make these forms, you can make
bigger ones or smaller ones. You might make a big column and put a cone
on top of it. If you make a very steep cone shape, you will have a tower with
a witches” hat roof!

“If you make a bigger post-more like a box-you have a square or
rectangular building. You could put a flat roof on it-or a pyramid, a gable, or
a barrel vault.

“If you put a series of triangles together, they form a truss, which is a very
strong form that will hold up very heavy loads. That is why you so often see
trusses on bridges. They are in the roofs of buildings too, but often you can’t
see them. See if your gym or cafeteria has an open-truss ceiling.

“Make several pieces of these shapes and experiment with putting them to-
gether. You might want to try putting some weight on them. Try small objects
at first. Then you might try some books. You could see how many you can
put on a truss before it will collapse.”

FOLD IN HALF

FOLD IN HALF
AGAIN

cur

DRAW
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CIRCLE

CONE OR
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