Toothpick Bridge Building Event Bridge Specifications

Note to all event participants: PLEASE read all bridge specifications prior to starting construction of your bridge.
Note that there are two construction categories to select from Toothpick Category and Open-Materials Category.
Since this is a destructive test, yvou may want to take a picture of your bridge before vou come to the event.

What glue should | use?

Bridge Specifications Bridge Specifications
Materials: You must use only wooden toothpicks and glue to build Materials: You may use any material to build your bridge.
your bridge.

Weight: The bridge must not weigh more than 60 grams (2.12 ounces).

Weight: The bridge must not weigh mare than 121 grams (4.27 ounces). ) )
Overall dimensions:

[ ) [ ] [ ]
Toothpick Category Bridge Requirements p— e ot g 477 (25120
Longest allowed length 64.77cm (25 142 in.) Longest allowed width 17.78cm (7 in.)
Lengest allowed width 17.78cm (7 in.) Lengest allowed height 45.72cm (18 in.)
Longest allowed height 45.72cm {18in.} (See drawings and photograph.)

See drawings and phot f.
I' g graph) Span: The bridge must span a gap or opening of 42.23cm (16 5/8 in.).

Span: The bridge must span a gap or opening of 42.23cm (16 5/8 in.). (See drawings and photograph.)
{See drawings and photograph.)

Materials: Wooden toothpicks and glue
Span = 16.625 inch

Length = span + 2 x bearing width

The bridge can weigh <121 grams.

Bridge type: Suspension bridge not allowed

Type of Bridge: You may not build a hanging bridge or suspension
Type of Bridge: You may not build a hanging bridge or suspension bridge. The bridge must be free standing.
bridge. The bridge must be free standing. This may limit you to building a truss bridge or beam bridge.
This may limit you to building a truss bridge or beam bridge. . . ) ) ) )
Load: A gradually increasing force {weight) will be applied to the bridge
Load: A gradually increasing force (weight) will be applied to the bridge from above by 20.32 cm (8 in.) square or circular metal plate.

from above by 20.32 cm (8 in.) square or circular metal plate. ) )
Support: The bridge will be supported from below by two metal brackets

Support: The bridge will be supported from below by two metal brackets that are approximately 11.27 cm by 17.78 cm wide.
that are approximately 11.27 cm by 17.78 cm wide. . )
Roadbed: A surface or roadbed is not required.

Roadbed: A surface or roadbed is not required.

- Maximum Length 6477 cr -

The specifications say that the bridge must span 16 5/8 inches; how long should the bridge be? : e

. . , . . . . . . Maxitam Width 17 ':‘{ o} R
The specifications don’t give a design load; how much weight can a toothpick bridge this long support? R
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It just says glue; what kind of glue should | use? R
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Your Glue?

We take six types to the breaking point, S
shattering some common wisdom in the process

BY MARK SCHOFIELD

Experiment Design

Random Specimen

Sequence Block S/N Glue Type
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3
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PVA T_)_/De |
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the strongest glue to use?

Fine Woodworking Magazine (FWM) tested six glues including carpenter’s glue (Polyvinyl acetate or PVA) and polyurethane glue. There is a magazine article and video available on the web.They

Schofield, Mark, How Strong is Your Glue, Fine Woodworking Magazine, No. 192, August 2007, WE TESTED

The Fine Woodworking Magazine experiment didn’t test white glue (PVA) or superglue or the spectrum
hot melt glue or the wood itself. including two types

broke 162 specimens in their experiment. They ran a full-factorial experiment to learn the effects of three factors, glue type, fit of the joint, and species of wood. They fabricated the specimens in
the magazine woodworking shop. They measured the breaking force on an instrument made for testing the strength of materials at a university.

FWM concluded that waterproof PVA and carpenter’s PYA were the strongest of the glues that they tested.
FWM concluded that polyurethane glue was about /2 the strength of the PVA glues. : 2

THE TYPES

We picked six
brands to represent

of common
woodworking glues,

Ground Hide
GLU

of PVA glue, a

polyurethane glue,
an epoxy, and two
types of hide glue.
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How strong is white glue (PVA) or superglue (Cyanoacrylate or CA) or hot-melt glue.? re. i, ™ o e
How strong is the wood?

In the manufacturer’s datasheet, the measured shear strength for the hot-melt glue is
453 pounds per square inch on pine.

In the manufacturer’s datasheet, the measured shear strength for waterproof PVA glue is
4000 pounds per square inch on hard maple with 57% wood failure

using method ASTM D905-08(2013), Standard Test Method for Strength Properties of
Adhesive Bonds in Shear by Compression Loading from the American Society for Testing and
Materials.

What would it take to measure the strength of other glues?
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