Bridges, L1, Activity 2: Straw Bridges

Subject Areas physical science, science & technology, geometry, problem solving
Associated Unit Bridges

Associated Lesson Bridging the Gaps

Activity Title Straw Bridges
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Image 1

ADA Description: Studerts crowd around a model bridge
watchingas weights are added to test its strength.

Caption: none
Image file: cub_lrid_lesson01_divity2_imageivehjpg

Source/Rights:Copyright ©2003 Denise WCarlson. Used
with permission.

Grade Level 7 (6-8)
Activity Dependency None
Time Required 50 minutes
Group Size 2

Expendable Cost per Group  $1

Summary

Working as engineering teams, students design and create model beam bridges using plastic
drinking straws anthape as their construction materials. Their goal is to build the strongest

bridge with a truss pattern of their own design, while meeting the design criteria and constraints.
They experiment with different geometric shapes and determine how shapethaffgmngth

of materials.

Engineering Connection

Beam bridges are the most common type of bridge designed by engineers and relatively easy to
imagine and build. Yet, with truss designs, the possibilities are unliniitedesign bridges,

engineers perfan carefulanalysis of bridge geometriasd the anticipated applied loads that so
they can determine the exact place of the reaction foEcegneers also consider the most
effectivematerials tachieve a balance ténsion and compressidangineersleermine the

bridge type, design and materials; analyze site conditions, geologic and environmental factors;
and establish detailed designmdaand budget/funding schedules

Keywords
beam, beam bridge, bridge, compressammstraintsgesign,design and hild, design strategy,
geometric shapenodel,shapetension triangle, truss

Educational Standards
e Colorado science (2005):1, 2.75.3,5.4,5.5



e Colorado math 4.1
Pre-Requisite Knowledge None

Learning Objectives

After this activity, students should léle to:

e Describe and design modeliss bridges

¢ |dentify effective geometric shapesedin bridge design.

e Identify several factors that engineers consider when design bridges.

Materials List

Each goupneeds:

20 plastiadrinking straws(not the bendy fye)

Scotch tape

Scissors

Measuring stick or ruke(or one for the class to share)

For theentire class to share

Small paper cup

200-300pennies (to use as weight
Woodensupportstructure(or use two desks)

Balance(for weighing,or countthe penniegnstead of weighiny

To make the wooden suppattucture (se€igure 5; optionalmay use two desks instead):

e Two 7-inch (18cm) pieces of 2x4vood for bridge abutmentsjse scrap 2x4s)

e 7x13inch (18 x 33cm) piece of.25 inch (.6m) thick wood (for watebase between
abutments)

e Hammer and nails

¢ (optional) Paint the base of teapport structurblue,to represent water under the bridge

Finished dimensions of the wooden support strudiypgonal; may use two desks instead).
Dimensiongmayvary from thoséelow, but these particular dimensions can be made by using
scrap 2x4sThe most important dimension is the inside length or span. The total length should
all ow for enough space to place the bridge
e Inside | ength @®epPanodo = 10 inches

Total length (span plus twabutments) = 13 inchg¢83 cm)

Abutment eight = 35inches(9 cm)

Abutment wdth = 7 incheg18 cm)

Introduction / Motivation

After the Industrial Revolution, bridges became more and more sophisticated as iron and steel
becane more commonly available. By using iron and stsjjineers couldesignbridges

capable osupporting larger loads and spanning greater distances, making it possible to link
cities and communitiethroughshorter, more direct routes acissng obstates such as

waterways or other natural features that had previously blqukexhgeSometimes we take it

for granted thattiidges providemportant links between placeBhey enablais toget to
resourcesgonductcommercetravel, and visit othgpeople.The design of bridges is important

to the transportation networks we depend upon.
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Image2
ADA Description: View crossing a bridge through a tunnel created by green steel truss members.
Caption: none
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Source/Rights:Copyright © 2003 Denise W. Carlson. Used with permission.

We know there are many differetlypesof bridges. Who can name a type of bridge? (Answers
include: Beam, trussrch suspension, and cabdtayed.\Whatmakes a bridge a beam bridge?
(Review these &y points: A beam bridge issuallya simple structure made of horizontal, rigid
beamsThebeamends rest on two piers or columns. Theamweight (and any other loa@
supported by theolumns omiers.) Wheren a beam dithe forcesact? (Review thesedy

points: Compressividrces acton the top portion of the beam and bridge dstlorteninghese
two elemats. Tensildorces acton the bottom portion of the beastrdching this elemenk
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Figure 1

ADA Description: A line drawing shows a pattern of triangles that slope towards the outside edges of a
bridge.

Caption: Figure 1.Howe-Kingpost truss design.
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