Applied Physics [ F4#, 2020, 10(5), 269-275 Hans X
Published Online May 2020 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2020.105034

Experimental Research of Falling Tower in
IYPT2020

Han Wang}, Feixiang Yang?, Yanfeng Liu2, Yu Zhao?*
'Automation Engineering College of Shanghai Electric Power University, Shanghai

’Mathematic & Physics Department of Shanghai Electric Power University, Shanghai
Email: ‘zhaoyusjtu@163.com

Received: Apr. 9", 2020; accepted: Apr. 23", 2020; published: Apr. 30", 2020

Abstract

The phenomenon of the “Falling Tower” was analyzed theoretically. Then different sizes of discs
were prepared. Identical discs are stacked one on top of another to form a freestanding tower, and
the bottom disc can be removed by applying a sudden horizontal force. If the tower remains stable,
the experiment will be proved successfully. The results show that the stability of tower has no
connection with the number of layers, but is positively related to the mass of tower, the diameter
of disc and the frictional coefficient of platform. The phenomenon can be applied to earth-
quake-resistant structures with spheres placed on the bottom of the building.
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Figure 1. The tower made of disks of the same mass
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Figure 2. The subjected force diagram of tower
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Figure 3. The disks tilt away from the center of gravity
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Figure 4. The analysis of separated disks of number 1 and 2
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Figure 5. Diagram of relationship between critical horizontal force and number of layers of metal blocks with different diameters
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Figure 6. Diagram of relationship between critical horizontal force and number of layers of metal blocks with different roughness
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Figure 7. Diagram of relationship between critical horizontal force and number of layers of metal block with different heights
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