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Abstract. This study is dedicated to the investigation and analysis of the pivot bridge designed by Leonardo da 
Vinci. The paper explores Leonardo da Vinci’s contribution to the development of engineering structures, examines the types 
of loads acting on bridge constructions, and provides a detailed analysis of the pivot bridge conceived by the renowned 
inventor. Particular attention is given to the unique structural feature that enables the bridge to rotate rapidly around its 
axis, allowing for the swift establishment or removal of a crossing. 

The practical section includes calculations of permissible loads, taking into account the weight of individuals and 
snow accumulation, as well as the identification of structural and material requirements necessary for the implementation of 
the project under near-real conditions. The study concludes with an assessment of the practical applicability of the proposed 
design and outlines the key elements that ensure its stability and reliability. 

This research holds significance both in a historical-scientific context and as an educational example of engineering 
design. 

Keywords: Leonardo da Vinci’s pivot bridge; load calculation for pivot bridges; Leonardo da Vinci’s inventions; 
structural analysis of the pivot bridge; Leonardo da Vinci’s contribution to science; model of da Vinci’s bridge; structural 
elements of the pivot bridge; practical application of the pivot bridge; construction of da Vinci’s bridge; pivot bridge project; 
research project; bridge stability and safety; da Vinci’s bridge in modern conditions; how to build da Vinci’s bridge; da Vinci; 
Leonardo da Vinci; Leonardo da Vinci’s engineering designs. 
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𝑀 =  𝐹 ⋅ 𝑙

∑ 𝑀𝑖 = 0.𝑖
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𝑀 =
ρ𝑉𝑔𝑙

2
,  

ρ ρ

   𝐹 =  𝑛 ⋅ 𝑚 ⋅ 𝑔,

𝐹

𝑆
=

ρ𝑉 𝑔

𝑆
,

𝑉 = ℎ ⋅ 𝑆,  ℎ = 10 .

𝑃 =
ρℎ 𝑆 𝑔

𝑆
= ρ𝑔ℎ.
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𝑙people ≪  𝑙bridge

𝑙people

𝑙bridge
≤ 0.1,

𝑙people = 0.3 ⋅ 8 = 2.4 𝑙bridge = 24 

𝐹 = 40 ⋅ 80 ⋅ 9.8 (
2

) = 31360 .

𝑟 = 0.875 ⋅ 5 = 4.375 

𝐹 = 𝑃 ⋅ 𝑆 = ρ ⋅ 𝑔 ⋅ ℎ ⋅ 𝑙𝑝𝑒𝑜𝑝𝑙𝑒 ⋅ 𝑟 == 100 (
3

) ⋅ 9.8 (
2

) ⋅ 0.1 ⋅ 2.4 ⋅ 4.375 = 1029 ,

𝑆

𝐹 = 𝐹people + 𝐹 = 32389 .

𝑃 =
𝐹

𝑆
≈ 3085 .

σ𝑓 =
3𝐹 𝐿

2𝑏ℎ2 ,

σ𝑓 𝐹

𝐿 𝑏 ℎ

𝐹 = 220 ⋅ 103 , 𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 σ𝑓 = 110 ⋅ 106 Pa

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
40 

 

𝑙0
2⁄ 𝑙0

𝑚bridge ⋅ 𝑙bridge ⋅ 𝑔

2
=

𝑁 ⋅ 𝑙0

2
.

𝑚 = ρbridge ⋅ 𝑙bridge ⋅ 𝑟 ⋅ ℎ = 700 ⋅ 24 ⋅ 4.375 ⋅ 0.3 = 22050 (kg).
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𝑃𝑁 ⋅ π ⋅ 𝑟𝑁 ⋅ 𝑙0 =
𝑚bridge⋅𝑙bridge⋅𝑔

𝑙0
𝑙0

2 =
𝑚bridge⋅𝑙bridge⋅𝑔

𝑃𝑁⋅𝑟𝑁⋅π
.

𝑃𝑁 = σ𝑓

𝑙0
2 =

𝑚bridge ⋅ 𝑙bridge ⋅ 𝑔

σ𝑓 ⋅ 𝑟𝑁 ⋅ π
=

22050 ⋅ 24 ⋅ 9.8

220 ⋅ 103 ⋅ 0.5 ⋅ 3.14
≈ 15 ( 2).
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