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Abstract: In this paper we focused on traffic congestion in Cairo city, 
through the prediction of traffic congestion in the future in 2025. Cairo 
city is considered as an example for city of highly congestion roads. In 
this study we found that in 2025 there are some roads that will be fully 
loaded by cars, those cars will not move easily from its place because 
of the congestion in the intended roads. So we began to think about the 
heart in the human body as it is controlling the circulatory system in 
the human body, and how can we simulate the human heart with the 
city roads. We began with the heart and how it works, then we saw 
some of the intersections in the world then we analyzed the idea of 
mimicking the human heart with the city roads specially the city 
squares and applying the concluded idea on an intersection in Cairo 
city presented in Tahrer square as one of the main squares which is 
indicated for having several congestion problems. 
 
Introduction  

             In one of the first author travels to Riyadh and Riyadh Municipality, 
she got interesting results using the Trans cad program that can predict 
the conditions of the traffic of any city in the future. So we collected a 
lot of information about roads in Cairo, then we put those materials on 
the Trans cad program. From the collected data and after using the 
Trans cad program, we found an Unnatural disaster that will happen in 
Cairo roads by 2025, that will appear in many streets ( as shown in the 
two figures 1 and 2) as congestions so that the cars will not move 
easily due to the strength of the congestion in those roads. This will 
cost people and government a great loss of time that can be converted 
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to money easily. As the time lost in traffic jam in the road 
intersections is considered as a challenge in this paper to solve. And 
for finding a solution for this problem we approached a mimics 
concluded from the human body that will be explained in this paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           fig.1. The current situation presenting the roads flow in Cairo city 
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fig.2. The expected situation in 2025 presenting the roads flow in Cairo city 

Background:  
1- Introducing the heart in the human body 

What is the heart? 
The heart is a hollow, cone-shaped muscle that's about the size of an 
adult fist and usually found to the left of our breastbone. 
The heart is the most important organ in our body. It is basically a 
complex pump, responsible for circulating blood, oxygen and nutrients 
around the body. 
Every heart is made up of three layers: 
• an inner lining called the endocardium 
• a middle layer of muscle called the myocardium 
• an outer fluid-filled sac known as the pericardium. 
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The heart is divided into four chambers: 
• the right atrium and left atrium are the upper chambers of the heart 
• the right ventricle and left ventricle are the lower chambers. 
A muscular wall called the septum separates the right and left sides of 
the heart. Each of the chambers has valves. The valves have different 
names: 
• the tricuspid valve is at the exit of the right atrium 
• the mitral valve is for the left atrium 
• the pulmonary valve is at the exit of the right ventricle 
• the aortic valve is at the exit of the left ventricle. 
Their purpose is to allow blood to move forwards through the heart 
and to prevent it from flowing backwards into the previous chamber. 
How does the heart work? 
The heart muscle contracts in two stages to squeeze blood out of the 
heart. This is known as systole. 
• In the first stage, the upper chambers (atria) contract at the same 
time, pushing blood down into the lower chambers (ventricles). 
• Blood is pumped from the right atrium down into the right ventricle 
and from the left atrium down into the left ventricle. 
• In the second stage, the lower chambers contract to push 
this blood out of the heart to either the body via your main artery 
(aorta) or to the lungs to pick up oxygen. 
• The heart then relaxes – known as diastole. Blood fills up the heart 
again, and the whole process, which takes a fraction of a second, is 
repeated. 
The different sides of the heart have different functions: 
(fig.3,4) 
• On the right side, the upper chamber fills with oxygen-
depleted blood from your body and pushes it via the lower chamber 
and the pulmonary artery back to the lungs. Here blood picks up 
oxygen and releases carbon dioxide. 
• On the left side, the upper chamber fills with oxygen-
rich blood from the lungs. This is pumped via the lower chamber into 
the aorta and out to the body to provide cells with the crucial oxygen 
they need. 
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fig.3.What is the heart?           fig.4. How does the heart works? 
 
What makes the heart beat? (fig.5) 
On average, most people have a heart rate of around 72 beats per 
minute at rest. This varies according to fitness, age, exertion and 
general health. 
Each heart beat is triggered by an electrical pacemaker - a group of 
cells in the heart that have the ability to generate electrical activity. 
They cause electrical impulses to spread over the heart and make it 
contract. 
The largest natural pacemaker of the heart is called the sinoatrial or 
SA node and is found in the right atrium. From it, specialized groups 
of cells that carry the electrical charge lead off to the rest of the heart. 
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fig.5.what makes the heart beat? 
 

In the end we can say that the heart is a connector between the 
Arteries and veins of the body, same like the intersection which is the 
connector between the roads and streets in the city. 

2- Some example of the Intersections around the world : 
In this section we through light on some good examples of intersections 
in different cities all over the world as shown in the figures (6-100 and 
the proposed models of intersection In figures (11-12). 

 

1-USA  
                                                                                      

 

 

 

Fig.6. CHIKAGO intersection    fig .7. LISANGLOUS intersection     fig.8. GORGIA intersection 
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2-China                                                      3-Riyadh 

                                                                     

 

 

 

fig .9. Shanghai in china                                      fig.10.cairo square 

 

 

 

 

 

 

 

 

 

Fig.11,fig,12, intersection in the future presented in the global design trend of 
intersections in the future 

3- Application of the proposed solution on the Tahrir Square: 
 
In this case study we found that Tahrir Square is in the center of Cairo 
city, and we can connect the different roads branching from Tahrir 
Square by making intersections in Tahrir Square. This solution is not 
enough so there should be other intersections in other places. We 
considered the studies which were made by the government in Egypt, 
and then we figured up an idea to connect the roads in greater Cairo. 
Then we mugger if the solution will be effective or not by Trans cad 
program. 

 

1-Tahrir Square as a case study: 
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Fig.13. Neighborhoods Tahrir Square   fig.14. Uses in Tahrir Square and    fig,15. Residential use         
the surrounding area                                       the surrounding area                                  in Tahrir Square                                                                                                                     

 

 

 

Reference: 
Fig.16. Government buildings in        fig.17. Land prices for Tahrir              fig.18. Buildings Tahrir rises 
for Tahrir Square                       Square and the surrounding area          Square and the surrounding area 

 

 

 

 
fig.19. Buildings Cases                      fig.20. buildings Construction    fig.21. Movement axes and entrances  

It was necessary to study the land uses in surrounding the Tahrir 
Square to see how much impact that will affect the heart in Tahrir 
Square on neighboring region and how to link between Tahrir Square 
and between parts of Greater Cairo to achieve liquidity in traffic.  

We found that the Tahrir Square is limited with General Service 
Buildings and entertaining editorial garage, residential and 
administrative buildings that represent great significance and during 
the design the building in the heart will be preserved in Cairo's Tahrir 
Square. 

Also in Tahrir Square area there are residential buildings with a 
historical character and editing area around the downtown area that are 
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frequently out of residential buildings with a historical character and 
good condition and they will not be removed. 

Frequently Downtown area is full of administrative and governmental 
buildings of great importance for Egyptian citizens and can be only 
removed in the case of transferring them to other places. 

Also the price of land in the editing area exceeded 8,000 pounds per 
meter and this underlines the lack of Aslant in any building work for 
the liberation of the project. Heights around Tahrir Square does not 
exceed the 10 levels and therefore making a big heart and a huge 
editing and be a hallmark of the whole compelling and signs such as 
the tower and others, and will therefore be the heart of Cairo 
landmark, and buildings have been instances between medium and 
good. 

The construction materials were structural in most buildings, and the 
entrances to Tahrir Square from Qasr al-Nil Bridge and Kasr el Aini is 
the center of the country and from Ramses Street and another building 
next to Tahrir. 

2-Places of traffic congestion in Tahrir Square 
 

 

 

 

 

 

 
fig.22. Places of traffic congestion in Tahrir Square 

3-The Proposed solution to roads problems in the heart of Cairo's 
Tahrir Square: 
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Fig.23.graffic heart complex model                                  fig.24.plan for the  solution of the Problem      

 

 

 

 

 

 
 Fig.25. perspective 1  for the  solution of the Problem    Fig.26. perspective 2  for the  solution of the Problem   

 

 

 

 

 

  
Fig.27. perspective 3 for the  solution of the Problem 

4- Evaluation and conclusion of the proposed solution: 
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