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Conclusion 
   In using the derived cable equation, we can take away that the 
bridge is centered around the cable shape. It is complicated to use 
despite that is is relatively simple in obtaining a solution to design a 
bridge off. From the CAD render, we have visualized a model (first 
represented in Maple) that aids in verifying the shape of the bridges 
do have reasonable dimensions. To further show the proof off the 
generated images, building a physical model would aid in 
showcasing the shape of the models in a physical space in 
verifying the dimensions. 

Project
We will be drafting two different bridges. We will call the first bridge, 
“Bridge 1”. Bridge 1 has a classical symmetrical design to test the 
methods and code we will be use using. 
We will also have “Bridge 2”. Bridge 2 has an unusual non-
symmetric geometry. 
We will look into forces such as tension, or a pull force, that the 
cable, road and towers experience. Weight, density, thickness, and 
gravity, all play into tension forces when designing bridges. 

The values of the parameters will produce different cable shapes 
The suspension cable differential equation that we use is:: 

Introduction 
The purpose of this project is to be able to predict the shape of a 
suspension bridge’s suspension cable for bridges which have 
unusual geometries. Unusual geometries meaning bridges lacking 
symmetries, for example in the deck’s weight distribution and/or 
tower heights. 

We used differential equations to model and predict the suspension 
cable height. The equations are gauged towards taking variables 
into account that can be determined during the design phase..  
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Method 
Using Maplesoft, a mathematical programming language, we  

drafted code with variables for length, density of concrete, width 
of the slab, gravity, tower height and so on, which would solve 
the suspension cable equation for us. 3D models were then 
rendered in FreeCad (Computer Aided Design Software). 

The classical, symmetric case (Bridge 1) is relatively easy to 
solve:
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In textbook treatments of solving the cable equation, symmetry or 
some knowledge of where the low point of the cable is used to 
solve for the horizontal tension To.

However, solving the same problem for bridges with unusual 
(non-symmetric geometries is much more involved and 
requires the use of numerical techniques and optimization 
routines. 

The following method we derived  solves the general (non-
symmetric) case.  
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Results 
Our method, implemented in the Maple Software, was utilized to produce procedural 
generated graphs. This means, with influence from the variables input, the solution and 
result will vary accordingly, being a sign of modularity in visualizing the geometry and 
dimensions. We had used two sets of parameters, producing two different graphs. The 
rendered graphs have a measurable horizontal distance of the deck, height of the towers, 
and an arc we can interpret as the shape of their cables. We can further interpret their 
decks width and suspender locations. Bridge 1 has a symmetrical output, where applied 
loads will be distributed evenly across the structure between all frames and joints of the 
bridge. The second graph has the towers at different heights, a deck shape that extends 
further downward on the shorter tower and slopes to be thinner at the taller tower. This 
resulting image changes depending on the variables input, showing that it can be modular 
in giving dimensions from the original equation we have stemmed from.   	
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