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Objectives/Goals
My objective is to determine if a brace added to the structural design of a building will keep it from falling
during liquefaction.  I believe a brace is needed.

Methods/Materials
Twenty-five different structural designs were drawn and used to construct models of buildings, after
interviewing three geologists and a civil engineer.  Each design for the model was tested three times.  The
designs for the models were:  seven with no brace; eight of my own made-up designs; one cross-brace;
two moment frames; four brace frames; and three pyramids.  Each model was constructed of miniature
marshmallows and round toothpicks, placed on a 3.78 liter Ziploc plastic bag filled with two liters of
water on a cookie sheet, and tested by dropping a book from three centimeters at two-second intervals 15
times on the bag to simulate liquefaction.

Results
Of the un-braced models only 14% succeeded.  Fifty percent of the braced models were successful and are
categorized as follows: 100% of the pyramids, 100% of the cross-braces, 50% of the moment frames, 50%
of the brace frames, and 25% of the made-up designs.

Conclusions/Discussion
In conclusion, the braced models successfully withstood liquefaction in significantly higher numbers than
did the un-braced models.  My hypothesis was incorrect because not every braced model succeeded; one
un-braced model succeeded due to its large base size.  Only the pyramid design was completely successful
through three stories.  This data is applicable to architects and civil engineers in designing structures able
to withstand liquefaction.

My project determined if a brace added to the structural design of a building kept it from falling during
liquefaction.

Aunt  helped with idea, oversaw project, and proofread my work; Uncle helped build display board; Mr.
Dee Jaspar, civil engineer, gave me brace ideas; Mr. Karl Gross, Mr. Michael, and Mrs. Darlene Mercer,
geologists, gave me information on liquefaction.
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