Summer Program: Cardboard boats

Week Of: June 9, 2018

Staff: Jeff Jantz, Sandy Friedli, Peter Durham , Toba Osoba

Summer Program Overview Planning Tool: On Campus Programs
Monday Date:
Icebreaker/T-shirts P.D.

Tuesday Date:
Icebreaker P.D.
Vocab:

Wednesday Date:
Icebreaker P.D.
Vocab:

10AM

Course overview
Vocab:
Safety/material J.J.

Explore design process
Research

Continue Design & Build

11AM

Mini Mock Up
Students will build
several small boats that
must float and hold
weight.
Lunch

Start Design

Continue Design and Build

Thursday Date:
Icebreaker P.D.
Transport boats to
Mathaei pool
Row practice in a raft
Will need a blowup raft
and ores. Possibly an air
compressor.
Test and revision

Lunch

Lunch

Lunch

Mini Mock Up
Reflection
Into to challenge
Vocab review

Design and Build

Continue Design & Build

Compete

Continue Design & Build
Vocab review

Continue Design & Build
Vocab review

Return to LAB
Reflection

Dismiss

Dismiss

Dismiss Remind students
to bring bathing suit and
towel

Dismiss

9AM

12PM
1PM
2PM

3PM

Notes: Each day we will introduce 2 to 4 vocab words that will pertain to the lessons.
Would be great if we could visit labs on campus that would be relevant to the program and visit or hear from someone representing the
concrete boat team. Toba will check on this.
Supply list on back.

Supplies are per team of two unless otherwise noted.

Cardboard – Have in C2 Office
Duct Tape – Have in C2 Office
Xacto knives
Glue guns – Have at lab
Measuring tape
Pencils – have in lab
Permanent markers – have in lab
Masking tape
Glue sticks – 10 in. x 7/16 in. Dia - Full size sticks
Canoe paddles – 2 per team
Life jacket – 1 per person
Framing square: Home Depot model shown here

CARDBOARD
BOAT
CHALLENGE
C2 Pipeline Summer Camp

CONSTRUCTION RULES
▪ The ENTIRE boat must be built of cardboard, duct tape, and/or glue
▪ No pretreated cardboard allowed
▪ No wood, plastic, or fiberglass
▪ No caulking or adhesives other than glue from glue gun
▪ No wrapping I duct tape, plastic, etc.
▪ Duct tape may be used to reinforce seams
▪ The crew compartment CANNOT be enclosed – the rider must be able
to escape if necessary
▪ EVERY crew member MUST wear a life jacket and proper footwear

CONSTRUCTION MATERIALS EXAMPLES
Cardboard
Block
(2-3” thick)

Carpet Tube
(about 4 ½” dia.)

Duct Tape
Glue Gun Glue
Cardboard Box - cut open

BUILD PROTOTYPES
▪ Build and test several SMALL
prototypes
▪ Decide changes to be made
▪ Make changes
▪ Test again

CARDBOARD BOAT DESIGN
▪ Consider size – building &
transporting
▪ Big enough to hold crew
▪ Wider is better – must be able to
paddle
▪ Weight of materials
▪ EVERYTHING must be removed
from the pool

SAFETY FIRST!

WORK AS A TEAM!
Make certain that everyone has a role

HAVE FUN!

CARDBOARD
BOAT
CHALLENGE
C2 Pipeline Summer Camp

CARDBOARD BOAT RACE RULES:
Construction Materials & Rules
-The ENTIRE boat must be built from cardboard & duct tape. Duct tape
may be used to reinforce seams.
-Corrugated Cardboard, Carpet Tubes, Cardboard Blocks can be found
at recycling centers, appliance stores, department stores, discount
clubs, electronics stores.
-Pretreated cardboard such as waxed cardboard is allowed. No paint or
varnish is allowed on the day of the event, all paint &varnished
cardboard must be cured prior to boat launch. Paints and varnish are
intended to be used as decorative elements only—not waterproofing.
-Fastening material is to be duct tape only
-Hull wrapping in duct tape is allowed.
-Decorations are allowed and encouraged provided they are not used
as structural or floatation elements
-Crew costumes are encouraged.
-Design is left to builder(s). Let your imagination take over.
-NO wood, plastic, rubber, inflatable devices, Styrofoam, fiberglass or
plastic
-NO caulking compounds, two –part/mixed adhesives, glues or epoxy
mixtures or coatings allowed.
-NO surfboard style boat allowed.

-Team members who start the race must finish the race without leaving
the interior of the boat. If a team member exits the boat for any reason
during the race, the team will be disqualified.

Participation Rules
-Throwing water on another boat is reason for disqualification, unless
said water comes from the incidental splash of a paddle or other
propulsive devise.
-Sunken or discarded boats must be disposed of in designated trash
receptacle.
-THIS IS A FUN EVENT!!!! A BEHAVIOUR THAT IS DEEMED TO BE
DETRIMENTAL TO THE EVENT OR OTHER PARTICIPANTS WILL RESULT IN
TEAM DISQUALIFICATION.
AWARDS
-1ST, 2ND & 3RD PLACE FINISH
-Spirit Award- Judges choose the most spirited team.
-The Titanic Award –The Titanic Award is given to the team of the boat
that sinks in the most spectacular fashion.

4.6 - Design a Boat Challenge
Objectives:

Design a boat that will float the
most mass without sinking.

Materials:

• Rolls of aluminum foil
• Pennies or small washers (of the same size)
• A sink or large tub to hold water
• Tap water

Procedures:

The purpose of this activity is to have students discover how to create a craft
that will float on water and carry the most mass possible.
1. Have the students work in teams of three or four. Ask them to choose
a team name.
2. Provide each team with two .5m x .5m sheets of aluminum foil. For
older students you may wish to have students measure and cut the
foil sheets. Be certain to check the students’ work for accuracy and to
ensure fairness.
3. Instruct the students that one sheet of foil is to test their design ideas
and the other sheet is for their final “boat”.
4. Provide the students with the design challenge to create a “boat”
that will hold the most pennies/washers. Instruct the students that
they are not allowed to use anything to build the boat other than
one .5m x .5m sheet of foil.
5. Place a large amount of pennies in a location that is easily accessible
to the students.
6. Partially fill a large tub or sink with water.
7. Have the student teams brainstorm ideas for the design of their boat.
Monitor their communication for use in discussion at the conclusion
of the investigation.
8. Have the students use one sheet of foil to test their ideas. It is
important to provide adequate time for the testing process so the
students can fully develop their ideas and discover the principles of
floatation. Monitor the testing for use in discussion at the conclusion
of the investigation. Note: it is a good idea to locate the testing area in
a fashion that does not allow other teams to copy each other.
9. Have the students create their final boats. Once completed, they
should report to the test location to begin the challenge.
10. Have the teams draw numbers to assign the order in which the teams
will complete the challenge.
11. Have the first team place their boat in the water and add pennies to the
boat until it begins to sink but does not become submerged. Count the
pennies as they are being added to the boat or after the completion of
each team’s trial (this is the most time effective method).

12. Write the results of the challenge on the board next to the name of each
team.
13. Ask the students why they believe one boat could hold more pennies
than another could. Their responses will most likely be concerned with
the following:
a. The method in which the pennies were added to the boat such as
being dropped or gently placed in the boat.
b. The boats that performed best had the largest surface area. 		
Although the students most likely will not use the term surface
area, their description of this concept provides an opportunity to
introduce and discuss the term and its relationship to the
distribution of force.

Making Connections

Anyone that has ever lifted an object out of water has noticed that the object
gets heavier as more of the object is lifted above the surface of the water. The
reason for this effect is that the water is exerting an upward force upon the
object. This upward force is called the buoyant force. So, when the weight of
an object is greater than the water’s buoyant force, the object sinks. When the
weight is less than the buoyant force, the object floats, and when the weight
and buoyant force are equal, the object will remain at any level in the water.
Fish are a familiar example of this last characteristic. Therefore, the greater the
surface area of the object being placed in water, the more buoyant force it has
being applied to it to help it float.

Extension

• Ask the students if they have ever seen large ships such as naval vessels or
ocean liners, and what materials are used to make these ships.
• Tell them that these ships are made of steel and iron.
• Drop an object such as a steel pellet or ball bearing into a tub of water. Have
the students observe that the object sank to the bottom.
• Ask the students why this steel object sank while ships made of steel float
on water. Hopefully, they will use the knowledge gained from the Design a
Boat Challenge to answer that the amount of steel in a ship is spread out
more than the steel pellet example. The steel in the ship is distributed over a
larger surface area.

Online Resources

http://phet.colorado.edu/en/simulation/buoyancy
http://phet.colorado.edu/sims/density-and-buoyancy/density_en.html
www.brainpop.com (buoyancy)
http://www.sciencewithme.com/article_in_detail.php?cid=2&aid=1

Math
Kindergarten

4.a. Measure the length, weight, and capacity of objects using nonstandard units. (DOK 2)
4.b. Determine and describe comparisons of length (longer, shorter, the same), mass (heavier,
lighter, the same), and capacity (holds more, less, or about the same) using differentshaped or congruent containers, objects or figures. (DOK 2)
4.d. Determine attributes of objects that can be compared, such as length, area, mass or
volume/capacity. (DOK 1)

1st Grade

4.a. Use nonstandard units (paper clips, unifix cubes, etc.) and standard units (inches, centimeters) to
measure length. (DOK 1)
5.a. Gather data, construct, and interpret simple bar graphs and pictographs. (DOK 2)
5.b. Analyze and interpret data by using mathematical language such as more than, less than, etc. (DOK 1)

2nd Grade

4.a. Select appropriate tools and units, estimate, and measure length (to the nearest inch, foot,
yard, centimeter, and meter), capacity (to the nearest ounce, cup, pint, quart, gallon, and
liter), and weight (to the nearest ounce, pound, gram, and kilogram). (DOK 2)
5.a. Tally, record, interpret, and predict outcomes based on given information. (DOK 3)
5.b. Create line graphs, bar graphs, and pictographs using real data. (DOK 2)

3rd Grade

4.c. Measure capacity, weight/mass, and length in both English and metric systems of measurement. (DOK 1)
5.a. Compare data and interpret quantities represented on tables and different types of graphs
(line plots, pictographs, and bar graphs), make predictions, and solve problems based on

4th Grade

4.a. Estimate and measure a given object to the nearest eighth of an inch. (DOK 2)
4.b. Convert capacity, weight/mass, and length within the English and metric systems of
measurement. (DOK 1)
4.c. Describe relationships of rectangular area to numerical multiplication. (DOK 2)
4.d. Use appropriate tools to determine, estimate, and compare units for measurement of
weight/mass, area, size of angle, temperature, length, distance, and volume in English and
metric systems and time in real-life situations. (DOK 1)
5.a. Draw, label, and interpret bar graphs, line graphs, and stem-and-leaf plots. (DOK 2)
5.b. Find and interpret the mean, mode, median, and range of a set of data. (DOK 1)
5.c. Compare data and interpret quantities represented on tables and graphs including line graphs, bar
graphs, frequency tables, and stem-and-leaf plots to make predictions and solve problems based on
the information. (DOK 3)

5th Grade

4.a. Estimate and measure length to nearest millimeter in the metric system and one-sixteenth
inch in the English system. (DOK 2)
4.b. Convert units within a given measurement system to include length, weight/mass, and
volume. (DOK 1)
4.c. Develop, compare, and use formulas to estimate and calculate the perimeter and area of
rectangles, triangles, and parallelograms. (DOK 2)
4.d. Select and apply appropriate units for measuring length, mass, volume, and temperature in
the standard (English and metric) systems. (DOK 1)
5.a. Use the mean, median, mode, and range to analyze a data set. (DOK 2)
5.b. Compare data and interpret quantities represented on tables and graphs, including line graphs, stemand-leaf plots, histograms, and box-and-whisker plots to make predictions, and solve problems
based on the information. (DOK 2)

6th Grade

4.b. Calculate the perimeter and area of regular and irregular shapes using a variety of
methods. (DOK 2)
4.f. Apply techniques and tools to accurately find length, area, and angle measures to
appropriate levels of precision. (DOK 1)
5.a. Construct, interpret, and explain line graphs, double bar graphs, frequency plots, stem-andleaf plots, histograms, and box-and-whisker plots. (DOK 2)
5.b. Determine how changes in data affect mean, median, mode, and range. (DOK 2)

7th Grade

4.a. Convert from one unit to another, perform basic operations, and solve real-world problems
using standard (English and metric) measurements within the same system. (DOK 2)
4.b. Use formulas and strategies, such as decomposition, to compute the perimeter and area of triangles,
parallelograms, trapezoids, the circumference and area of circles, and find the area of more complex
shapes. (DOK 2)
5.c. Construct and interpret line graphs, frequency tables, circle graphs, box-and-whisker plots,
and scatter plots to generalize trends from given data. (DOK 2)

8th Grade

4.a. Solve real-world application problems that include length, area, perimeter, and
circumference using standard measurements. (DOK 2)
4.c. Use formulas and/or appropriate measuring tools to find length and angle measures (to
appropriate levels of precision), perimeter, area, volume, and surface area of polygons,
circles, spheres, cones, pyramids, and composite or irregular figures. (DOK 1)
real-world problems involving volume and surface area.

Science
Kindergarten

2.a. Classify properties of objects and materials according to their observable characteristics. (DOK 2)
• Materials (e.g., wood, paper, plastic, metal)
• Matter (solid or liquid)
• Objects that sink or float in water

3rd Grade

1.d. Draw conclusions and communicate the results of an investigation. (DOK 2)
1.f. Ask questions and seek answers to explain why different results sometimes occur in repeated
investigations. (DOK 2)

4th Grade

1.a. Form hypotheses and predict outcomes of problems to be investigated. (DOK 3)

5th Grade

1.a. Form a hypothesis, predict outcomes, and conduct a fair investigation that includes manipulating
variables and using experimental controls. (DOK 3)
1.b. Distinguish between observations and inferences. (DOK 2)
1.c. Use precise measurement in conjunction with simple tools and technology to perform tests and
collect data. (DOK 1)
• Tools (English rulers [to the nearest one-sixteenth of an inch], metric rulers [to the nearest
millimeter], thermometers, scales, hand lenses, microscopes, balances, clocks, calculators,
anemometers, rain gauges, barometers, hygrometers)
• Types of data (height, mass, volume, temperature, length, time, distance, volume, perimeter,
area)
1.d. Organize and interpret data in tables and graphs to construct explanations and draw conclusions.
(DOK 2)
1.e. Use drawings, tables, graphs, and written and oral language to describe objects and explain ideas
and
actions. (DOK 2)
1.f. Make and compare different proposals when designing a solution or product. (DOK 2)
1.g. Evaluate results of different data (whether trivial or significant). (DOK 2)
1.h. Infer and describe alternate explanations and predictions. (DOK 3)

7th Grade

1.a. Design, conduct, and draw conclusions from an investigation that includes using experimental
controls. (DOK 3)
1.b. Discriminate among observations, inferences, and predictions. (DOK 1)
1.c. Collect and display data using simple tools and resources to compare information (using standard,
metric, and non-standard measurement). (DOK 2)
• Tools (e.g., English rulers [to the nearest one-sixteenth of an inch], metric rulers [to the nearest
millimeter], thermometers, scales, hand lenses, microscopes, balances, clocks, calculators,
anemometers, rain gauges, barometers, hygrometers, telescopes, compasses, spring scales, pH
indicators, stopwatches)
• Types of data (e.g., linear measures, mass, volume, temperature, area, perimeter)
• Resources (e.g., Internet, electronic encyclopedias, journals, community resources, etc.)
1.d. Organize data in tables and graphs and analyze data to construct explanations and draw conclusions.
(DOK 3)

1.e. Communicate results of scientific procedures and explanations through a variety of written and
graphic methods. (DOK 2)
1.f. Explain how science and technology are reciprocal. (DOK 1)
1.g. Develop a logical argument to explain why scientists often review and ask questions about the results
of other scientists’ work. (DOK 3)
1.h. Make relationships between evidence and explanations. (DOK 2)

8th Grade

1.a. Design, conduct, and analyze conclusions from an investigation that includes using experimental
controls. (DOK 3)
1.b. Distinguish between qualitative and quantitative observations and make inferences based on
observations. (DOK 3)
1.c. Summarize data to show the cause and effect relationship between qualitative and quantitative
observations (using standard, metric, and non-standard units of measurement). (DOK 3)
• Tools (e.g., English rulers [to the nearest one-sixteenth of an inch], metric rulers [to the nearest
millimeter], thermometers, scales, hand lenses, microscopes, balances, clocks, calculators,
anemometers, rain gauges, barometers, hygrometers, telescopes, compasses, spring scales, pH
indicators, stopwatches, graduated cylinders, medicine droppers)
• Types of data (e.g., linear measures, mass, volume, temperature, area, perimeter)
• Resources (e.g., Internet, electronic encyclopedias, journals, community resources, etc.)
1.d. Analyze evidence that is used to form explanations and draw conclusions. (DOK 3)
1.e. Develop a logical argument defending conclusions of an experimental method. (DOK 3)
1.f. Develop a logical argument to explain why perfectly designed solutions do not exist. (DOK 3)
1.g. Justify a scientist’s need to revise conclusions after encountering new experimental evidence that
does not match existing explanations. (DOK 3)
1.h. Analyze different ideas and recognize the skepticism of others as part of the scientific process in
considering alternative conclusions. (DOK 3)

Building a Ship
Engineer Team

Name of Ship being constructed
Instructions:
1. Take the aluminum foil and measure it to 12 inches by 18 inches/
2. Once measured, call for the chief engineer (teacher) to sign off on the
measurements. If the measurements are not correct you will be docked 5
points each time.
3. Brainstorm ideas for the design of your boat with your engineer group; then
construct your boat.
4. Weigh your boat and record the weight. Have the chief engineer sign off.
Docked 5 points for incorrect weight.
5. Your boat will be placed in a tub of water, and you will add pennies to your
boat until it sinks. When it sinks, the pennies will be removed and weighed.
Record the weight.
Answer the following questions before your launch.
How much does your ship weigh?
How much does a single penny weigh?
How many pennies do you think your ship will hold?
How much weight would that equal?
Explain why you think your ship will hold that much weight.

Each engineer team was given the same amount of aluminum foil to build their boat. Do
you think each ship will hold the same amount of washers? Why or why not?

weight of the bowl holding the pennies
weight of the pennies only
write a ratio for the weight of the pennies to the weight of your ship
Penny weight
Ship weight
Next reduce the ratio (If the answer does not terminate, round to the ones place); then
write the answer in the second blank below.
Show work here:

Our ship

name of ship

can hold

answer

times its own weight!!

Did you think your ship could hold that any times its own weight?
Explain why or why not..

Would you change the design of your boat if you did this activity over again? If so what
would you change? If not, what would you leave the same?

What have you learned from this activity that you did not know before?

Cardboard Boat Building Basics

Fox Valley United Way Campaign Kick-Off
What Floats Your (Cardboard) Boat Race
How To Build Your Cardboard Boat

Construction Rules


The ENTIRE boat must be built of cardboard, duct tape, and
one-part polyurethane.
◦ Only exceptions are the paddles & decorations
◦ Use Cardboard boxes, “blocks”, carpet tubes
◦ NO pre-treated cardboard allowed
 No Sona-Tubes, waxed or ‘treated’ cardboard
◦ NO wood, plastic or fiberglass
◦ NO caulking compounds or two-part/mixed adhesives
◦ NO wrapping in duct tape, plastic or fiberglass
 Duct tape may be used to reinforce seams
Fox Valley United Way
www.uwfoxvalley.org
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Construction Rules (continued)





Waterproof the boat with Varnish, Paint or Polyurethane (onepart, paint-like substance)
Decorations are encouraged - as long as they don’t effect
structural strength or buoyancy
The crew compartment CANNOT be enclosed so as to interfere
with escape
Every crewmember must wear a personal floatation devise
(PDF) and proper footwear

Fox Valley United Way
www.uwfoxvalley.org
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Construction Materials
Permissible Materials








Corrugated Cardboard
◦ Appliance or grocery stores
Cardboard “blocks”
◦ Furniture stores
Cardboard Tubes
◦ Carpet/linoleum stores
Fastening material
◦ Duct or masking tape
◦ Liquid nails adhesive
◦ Latex Paint, Varnish

Materials NOT Allowed


Wood, Styrofoam



Plastic sheathing



Fiberglass



Sona-Tubes, coated
cardboard



Silicon, Wax, Tar



Caulking compounds



Metal
Staples, clamps, screws



Judges decide on the
Interpretation of the rules
Fox Valley United Way
www.uwfoxvalley.org
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Construction Materials (examples)
Cardboard
Block
(2-3” thick)

Carpet Tube
(about 4 ½” dia.)

Cardboard Box - cut open
Fox Valley United Way
www.uwfoxvalley.org
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Cardboard Boat Design


Consider size - building & transporting
◦ Big enough to hold crew, small enough to carry
◦ Wider is better, but still be able to paddle
 No surfboard style designs are allowed
 Rafts are allowed
◦ Consider total weight of all materials when wet
◦ EVERYTHING must be removed from the lake



Boat decorations and crew costumes are encouraged - use
your imagination you will be awarded for your creativity!

Fox Valley United Way
www.uwfoxvalley.org
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Cardboard Boat ‘Physics’


“How much will you sink?” - Displacement
Boat

Water

Weight of Water =
62.4 pounds/cubic-foot

Displaced
Water

Water Displaced(ft3) =

Displaced Volume of Water (V)
V=LxWxH

Weight-of-boat-&-people-lbs
62.4 lbs/ft3-H20

Depth(ft) boat sinks
Example:
Box boat, 3 ft X 6 ft, 1ft tall (high)
Boat volume = 3’ X 6’ X 1’ = 18 ft3
Boat displacement = 18 ft3 X 62.4 lbs/ft3 = 1123.2 lbs
Which equates to 93.6 lbs per inch of boat height
Fox Valley United Way
www.uwfoxvalley.org

7

More Cardboard Boat ‘Physics’


“Wider is Better” - Center of Buoyancy

Center-line
Center-line

Center-of-gravity

Center-of-gravity

Center-of-buoyancy

Center-of-buoyancy

Righting-Arm
(Moment)

POSITIVE

NEGATIVE

Righting-Arm
(Moment)

Fox Valley United Way
www.uwfoxvalley.org
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Even More Cardboard Boat ‘Physics’


Movement Through the Water

Simple
Box

Outrigger
Design

V-Shaped
Bow

Slanted
Box

Pontoon
Design

Raft
Design

Fox Valley United Way
www.uwfoxvalley.org
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Cardboard Boat Design Suggestions


Set the Design Goal:

Fun, Speed and Appearance



Sketch out your design
◦ build a scale model from manila paper:
 estimate materials or plan how to use what you have
 plan out what construction techniques will be used



1’x1’x3’ box: will float 187 lbs.
◦ if it’ll hold you, it’s big enough to float



Flat bottom, sit-to-paddle & canoe styles - are the
best/easiest



Rudders help keep you straight but make turning difficult and
adds complexity to your design.
Fox Valley United Way
www.uwfoxvalley.org
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More Cardboard Boat Design
Suggestions


Long boats go fast - but are harder to turn



Short boats (<8’) - are difficult to keep straight



Best Length: 8-12 feet



Best Height: 18 inches
◦ allows room to sit/kneel & still paddle over the edge



Best Width:
◦ 18”- 30”(max) for 1 person
◦ 48” wide for 2 people side by side



Kneeling is a “power” position but sitting is more comfortable

Fox Valley United Way
www.uwfoxvalley.org

11

Construction Tips & Techniques I


Cover all edges of cardboard - acts like siphon



Cardboard Tubes make great frames
◦ Cut for joining & bending
◦ Fasten tubes together



Cardboard Hull
◦ 1-2 layers, fasten & cover the seams
◦ With 2 layers, overlap the seams & polyurethane in between
◦ Decorate, paint & varnish



Reinforce the area where you sit, kneel or stand

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques II


Carpenter’s glue and liquid nails work well
◦ hot-melt glues will melt in the heat and sun



Duct tape only non-painted surfaces (tubes or frame that will
be covered)
◦ Duct tape shrinks when painted
◦ Duct tape should be covered with masking tape if you need
to paint it
◦ Clear tape melts when painted
◦ Masking tape works well on glued edges & seams
◦ Kraft paper with spray adhesive may also be used

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques III

Solid Tube
Frame

FRAMES

Center/Cross
Beam
Frame

CONNECTING
TUBES
Cardboard
Wrapper for Tubes
End-to-End

Cardboard
Wrapper for Tubes
At Right-Angles

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques IV
FRAME ANGLES

V-Shaped Cuts

TUBE CUTTING
TEMPLATE
Multiple Cuts
for Sharper Angles

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques V

FOLD & OVERLAP
CARDBOARD
AROUND CORNERS

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques VI

Crease/Score a line
for a nice
STRAIGHT
FOLD

Fox Valley United Way
www.uwfoxvalley.org
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Construction Tips & Techniques VII
Multiple cardboard layers
“glued” together on the sides

strengthen the hull

Multiple trapezoid-shaped pieces
“glued” together to form a
“support block”

A sheet of cardboard
could be folded &
“glued” together to
form tubes/beams

Fox Valley United Way
www.uwfoxvalley.org
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