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The K’Nex Bridge Project is an engineering educatativity conducted
annually at Big Creek Elementary (Middleburg Hegglgerea City School District) since
2000 and at both Smith Elementary School (Bere2pdil and Homer Nash Kimble
Elementary School (Madison) in 2003. As of Jun@72@ust over 1,000 fourth and fifth
grade students have participated in this exerbsedombines elementary school science,
math, and team skills with the practice of bridggieeering.

This K'Nex Bridge Project began at Big Creek Eletagy during the 1999/2000 school
year. Four local civil engineérsach active in bridge or roadway constructionwahd
have children who are either former or current stus at Big Creek, helped develop this
activity with Big Creek’s administration"4grade faculty and PTA. In order to allow the
students to fully comprehend the thought processidfje engineering, the bridge
project is divided into two sessions with the stude The first session serves as an
introduction to bridge engineering while the secarekting is the actual bridge building
exercise that allows the students to apply thensmying principles.

The First Session

During the first session, the engineers typicalgetwith two classes (about 50 to 55
students) for 90 minutes. The first 30 to 45 masudre used to discuss the three specific
aspects of bridge engineering and are as follows:

1. The Civil Engineer’s Background — where thgieaer(s) each went to college,
what topics were studied, how he became a P.Eiegsional engineer), where he
works and what he does.

2. General Bridge Engineering Practice — namdsidfe components (piers,
abutments, superstructure, deck), inspectioctipes, funding issues for
rehabilitation or replacement, and the thrasic bridge types (beam, arch and
suspension).

3. How Bridges Work —The forces applied to brglgension, compression and
bending and how these forces influence theetbasic bridge types,
demonstrated with various models, props &mndeesit participation.
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For the remaining 45 minutes, the students areeglatgroups of 5 to 6 each. Each
group is given a bridge plan depicting various @eighrototypes (suspension, trestle, arch
and cantilever) included in the K’Nex bridge kifEhis exercise gives the students some
experience at building from plans, practice at gisive parts and understating the patterns
of the connections. The engineers and teacheenamiraged to oversee the group and
assist if needed. The final ten minutes are usegxdkice weights on these bridges and
discuss how the structures fail or stand. Thewgkgybs will hold from almost no weight

to about 15 pounds.

The Second Session

The second visit usually is scheduled about twokaedter the first one. This time, the
students are asked to make their own bridges uhddpllowing constraints:

1. 14-inch minimum span length,
2. 6-inch minimum clearance, and
3. a successful bridge needs to hold 20 Ibs.

Originally, this session has been conducted iret®@ minute sessions in one school day,
with two classes in each session. However, thisasnost challenging and time-
consuming endeavor, and following discussion with4" grade teachers and school
administration, the current format has this finedreise conducted in two sessions, each
two hours long and with three classes per sesdibe. additional class has meant that
more space is needed within the school to permierbddge-building stations. Teams
also now have up to seven students, increasinlikgignood of personality conflicts

within each team. Most groups do build a competibridge, and the variety of designs
produced demonstrates that in the real world, dftere is more than one answer to any
problem (Photos 1 & 2).

As a means of incorporating economy and math skjtlsups that finish their bridges
with time to spare are asked to calculate the ai$teir bridges. Each connector or rod
has unigue lengths or connecting abilities, and timique unit costs. The students are
asked to develop as a group a method of determthanguantities of the various
components in their bridges, placing these quastiin a paper spreadsheet and then
calculate the total cost of their bridge with mpiitation and addition. Though each
group does not complete this exercise, this tagls @nphasize an important facet of
engineering. Engineers design bridges using ap&te as necessary, to be as
affordable as possible. One lesson the studeats is that if a bridge engineer used too
few parts, the bridge will fail and it is betterhiave an over-designed bridge than one
under-designed. Overall, the best design is dedlas the one bridge that supports 20
pounds for the least cost (Photo 3).



Photo 1 - One Student- Photo 2 - ... and a Completely
Designed Bridge Different Design

Costs and Coordination

Funding for the K’'Nex Bridge project came from @85rant from the ASCE —
Cleveland chapter and a $500 Eisenhower grantradatddy Big Creek principal Al
Feikle. The school bought 6-medium bridge builddtex sets and 3-large sets for
about $850. Combined, these sets contained 00@04ndividual parts in the traditional
K’Nex color scheme. After seven years of use, s\@ammonly used connectors had
worn or broken. Big Creek Elementary has purchasedadditionaéducator K’Nex set
last year, however, the color scheme of these gdédféss with the parts of the retail sets,
and the two color styles should not be mixed.

Over the past decade or so, many schools have ctaatspaghetti bridge or balsa wood
bridge competitions for middle school and high stsbudents as a means of introducing
engineering concepts. The costs for these matearad glue are relatively small
compared to K'Nex kits. However, the true advaatafjmaking K’'Nex bridges is that
the construction times are much shorter than spadelges or balsa wood bridges, and
any necessary modifications can be identified anderguickly. K’Nex bridges are also
larger, and when load tested properly, any inhedefitiency can be pointed out by the
engineers before collapse occurs. With repeateaihe parts, the K’'Nex Bridge
Project has become a very economical use of s@mbtonor funds.

The K’'Nex Bridge Project continues to have thersgreupport of the Big Creek
administration and teachers. Scheduling typicstifyts in January or February, looking
for mutually open dates among th grade classes, the overall school schedule (for
room availability) and the engineers. The sessigpisally are conducted in April and
early May, after the Ohio proficiency tests haueetaplace. An exception occurred
during this past school year as the last meetirgga@aducted after Memorial Day for the
first time. This may have resulted in a nice ehthe school year activity for the
students and teachers.

An added benefit of being an having the bridgeawrbiater in the school year is that the
4" grade student, typically 10 years old, experiemmggeable maturing in his or her
personality during the school year. As an asige K'Nex bridge project is better suited



for the personalities of'5grade students, however the bridge building ezerof this
project generally fits thegrade science curriculum better than that of thgrade.

Conclusion

After eight years of practice and hundreds of évediridge designs, the K’'Nex Bridge
Project benefits all parties involved. Teacheesgiven real life applications regarding
the math and science they teach their studentsigih@ngineers have a chance to
demonstrate the satisfaction and challenges af pnefession to prospective engineers.
Most importantly, though, elementary school chitdparticipate in a fun, hands-on
activity that shows each student how science, rmathcivil engineering can be both
enjoyable and useful.

Photo 3 — Local Bridge Engineer Load
Testing a Student-Designed Bridge



