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Modificationsto Video: There have been severa changesto the leson dan sincethe
video was made & an early prototype lesson. Thisleson reflects the latest changes made
asaresult of suggestions from teaters who have presented the lesson during the daytime
program. Please continue to send s your ideas!

Overall Educational Objedives. Enhancethe students problem solving skill s by
chall enging them to "span the gap.” Introduce the concept of triangulation and explain
why it isused in bridge and bulding design.

Asxciated Standard and CORE Objedive:

50501203 Explore transformations of geometric figures.
Materials list:

1- Triangle Model Bridge

1 - Trussmodel

1 - Suspension Model Bridge

1 - 30" stick or branch

1 - Square unit

1- Triangle unit

1 - Long board

2 - Pieces of 4x4 lumber

1 - Pieceof 2x4 lumber



8 - Bridge building sets: wood peces, bdts, nus
8 - Long boards
- Severa cars
- Pliers
L esson activities:

1. Usingtwo pieces of 4x4 for the river banks to crede the gap, pase this questionto
the students: "If these blocks represent river banks, and we wanted to get aaoss
how would we doit?" Use the stick (represents alog) to show one way to span the
gap. Have the students talk abou the advantages and dsadvantages of the
stick/log. "What if | want to get a car acrossthe river?" Use the long piece of
masonite to span the gap. Discussadvantages and dsadvantages. (Show that
weight bends the bridge) Put a2 x 4 (or other support) under the midde of the
long piece of masonite. Thisiscdled a aibbing; it isasuppat. The advantageis
that now the ca can go acossand nd get wet, but sometimes these suppatsfalil
(knock the 2 x 4 ower). So ou challengeisto find away to span the gap that won't
have these disadvantages but will suppat cars.

2. Introducethe concept of a structural unit to the students. A structural unit isaunit
that forms the basis of a structure. In ather words, the structure is made out of one
or more units. Ask a mugde of studentsto test the structural integrity of the square
(can you make this move?) . Have the students geaulate ebou what they could
doto improve the structural integrity of the square. Put one more member aq'oss
the square, making two triangles. Have afew different studentstest the structural
integrity of the square now. Why the difference? Explain that atriangleis a strong
structural unit because each joint is suppated. Thus the joints are stationary (they
dorit move). Thejointsin asquare ae not suppated, thus they are not stationary
(they move). The strongest structural unit isthe drcle; however, they are difficult
and expensive to buld, so the most popuar structural unit is the triangle.

3. Show thetriangle model bridge. Explain that triangles are often used to span gaps
because they have such goodstructural integrity. Show the model suspension
bridge. Explain that thisis ancther way to span large gaps. Show the trussmodel.
Explain that triangles are used in howses and aher buil dings because of their
structural integrity.




4. Separate the students into teams of two or three and dstribute the bridge buil ding
sets. Chall enge them to "span the gap" using the materials given to them.
Encourage them to use triangles because they are the strongest structural units but
allow them to use other shapesiif they want. Encourage aedivity. A successul
bridge will span the gap and carry aload (acar). NOTE: Thepliersarefor
loasening tight balts, NOT for tightening balts.

5. Test eat tean's bridge using the long boards as a bridge ded.

6. Cadll attentionto the caeer fields that are related to this modue. Discusshow
students might prepare for occupations that interest them.

Safety Precautions: Be areful nat to get splinters from the wood o balts. Watch the
movabl e parts of the model bridges and the students, assembled bridges.

Teacher Tip: Thisisagood video; you might want to pettern your leson very closely
after the video.

References:

Publisher's Weekly v242,Sep 04, 95, p.431 "Henry Petroski: Bridges as
Archetypal Structures® This article reviews Henry Petroski's new book,which
examines five bridge buil ders and haw they fought to buld their bridges.

Tedndogy Review: v97,Nov/Dec 94, p.529 "A Short Course in Modern
Bridges' Discusses how some of the world's largest bridges in Japan were
designed.

How Bridges are Made by Jeremy Kingston 624.2K6186This book describes
how bridges are built. It also tell s what bridge makers use to make them; profiles
who the bridge makers are; and gives plenty examples of the many different types
of bridges.

Please make your students aware that thisleson relates to the foll owing:
Career Fields:
Science, Technicd

Occupations:



Architectural and Building Construction Tednician: Help architeds and
engineas plan and design structures. They test materials, buld and transport,
store, insped, and wse dl types of construction materials.

Education: Several years experienceas manager, supervisor, or craft worker. May have to
passa civil service examination.

Civil Engineer. Plan, design, and owerseethe wnstruction and maintenance of
roads, railroads, airports, bridges, harbors, channels, dams, irrigation gojeds,
pipelines, power plants, and water supdy and sewage systems. They may work in
areas of design, reseach, construction, a teaching.

Education: Bachelor's Degree

Construction and Building Inspedors. Examine the construction, alteration, a
repair of buildings, highways and streds, sewer and water systems, dams, bridges,
and aher structures to ensure compliancewith bulding codes and adinances,
zoning regulations, and contrad specificaions.

Education: Several years experienceas manager, supervisor, or craft worker. Having formal
training is advantageous.

Mechanical Engineer. Plan and design tods, engines, madines, and aher
mechanical equipment. They design and develop paver-producing madines such
asinternal combustion engines, stean and gas turbines, and jet and rocket
engines. They also design and develop paver-using machines such as
refrigeration and air-condti oning equipment, robas, machine todls, materials
handling systems, and industrial production equipment.

Education: Bachelor's Degree

Welder: Perform manual welding, in which the work is entirely controlled by the
welder, or semi-automatic welding, in which the welder uses madciinery. They
plan work from drawings or specificaions, or by analyzing damaged metal parts,
using their knowledge of welding and metals. Construct and repair ships,
automobil es, spaceeraft, etc. They join beams when constructing buil dings,
bridges, and aher structures, and pgpesin pipelines, nuclear power plants, and
refineries.

Education: Ranges from a few weeks of schod or on-the-job training to several years
combined schod and on-the-job training.

* Taken from Occupational Outlook Handbook 19981999.

Review Questions:
1. Why aretriangular structures used in construction so often?

2. What geometric structures did the students use when constructing their bridges?
What worked? What didn't work?

3. What are some common examples of triangulation in everyday structures?



The West Point Bridge Designer

Free software for engineering outreach students.
Learn abou the engineering design processby:

designing a highway bridge,

load-testing it, and

optimizing your design, based oncost.
Download afree opy from:

http://bridgemntest. usma.edw

Copyright © 1997, Utah State University
Junior Engineeing. All rights reserved.
Junior Engineaing, UMC 3735, Utah State University, Logan, UT 84322-3735E-mail : jreweb@ext.usu.edu
Phone: (435) 797-8000 Fax: (435) 797-8006 URL : juniorengineging.usu.edu



