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Abstract 

This paper presents the history of the Panama Canal, the biggest concrete construction 100 
years ago, and details of the expansion project that is expected to be in service January 2016, 
in which concrete is again the most important construction material of the works. Special 
technical provisions for concrete have been set and huge industrial facilities and placement 
equipment were installed to deliver enough material for the project. This US$5.25 billion 
project is also having an impact on the regional ports system of all the Americas, helping to 
facilitate world commerce and the integration of our cultures.   
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1. INTRODUCTION 
The Panama Canal was one of the first large scale uses of concrete in the world when its 

construction began in the early 20th century.  Due to the strategic location of the Isthmus of 
Panama and the short distance separating the Atlantic and Pacific oceans, from the early 19th 
century there were attempts to plan a route that linked the two bodies of water. It was 
completed and inaugurated in 1914. Almost 100 years later, Panama decided to expand its 
operation with a second set of locks to adapt it to modern maritime traffic, allowing the canal 
to accept bigger ships and lowering the crossing times for all traffic. In this presentation, we 
will review some aspects of the expansion project, to be completed early 2016. The total 
requirement for concrete in the project should be close to 4,6 million cubic meters with 
special provisions to guarantee its durability for another 100 years. 

2. THE IMPORTANCE OF THE CANAL  

2.1 Basic facts 
The existing Panama Canal is 80 km in length. It opened on August 15th 1914 and is still 

working. The crossing of a typical ship, needs 52 million of gallons of water and ships are 
required to climb 26 meters to pass the Gatun Lake at the middle part of the project. As the 
typical transit time can be nearly 11 hours, the waiting time has been increasing from year to 
year due to the expansion of world commerce, reflecting the need to develop new solutions. 
In addition, the existing canal, designed for the biggest ships in the early 1900s, is not able to 
allow the passage of the most modern ships, known as “Pospanamax” in the maritime world. 
If you see Pospanamax ships today, you know that they are not able to use the Panama Canal, 
they are simply too wide. 

The project of the new locks for Panama Canal, was begun at the beginning of World War 
II, when the United States, at that time in control of the Canal, started a project to duplicate 
the only locks existing then, trying to make a safer crossing for their military ships. However, 
with the end of the World War II, the project never really advanced and remained as just an 
idea, until 2006 when the Government obtained the approval of the Panamanian citizens to 
develop it.  

The Canal expansion program has seven main components: 
 

• Design and construction of new Postpanamax locks: one on the Pacific side and one on 
the Atlantic. 

• Deepening and widening of the entrance from the Atlantic, with 17,66 million cubic 
meters of excavation. 

• Widening and deepening of Gatun Lake and expansion of the navigation channels 
Culebra Cut. 

• Construction of a 6,1 km long access channel . 
• Deepening and widening of entrance areas in the Pacific.  
• Expansion of the navigable areas, allowing the transit of larger vessels. 
• Raising the current operating level of Gatun Lake, ensuring permanent water supply for 

both the existing and new locks. 
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In 2007, the Panama Canal Authority ACP, started the works and awarded the first 
contract. Actual construction started in 2007, and the whole project was initially scheduled to 
finish in 2014, to coincide with the 100 year ceremony of the opening of the old canal. 

Several international contractors are participating in the project, including Belgian, 
Spanish, Italian, Korean, and Panamanian contractors.  
 
2.2 Technical facts 

All the numbers of the canal are amazing. Here is some of the information: 
- Estimated project cost, US $5,25 billion, mainly financed by tolls charged by the Canal 

to all ships that use the canal. 
- Dry excavation of nearly 50 million cubic meters of material. 
- 165 million cubic meters of additional water added to the Gatun Lake after its 

enlargement. 
- 27,000 direct jobs created since 2007. 
- 4,6 million cubic meters of concrete. 
- 192,000 tons of steel. 

 
2.3 Environmental aspects 

The environmental aspect is very important in the Canal expansion; the local communities 
and related interests were consulted at every stage and explanations were given on everything 
related to the project - its environmental implications, and the stages of work and all activities 
to be developed. A program to mitigate the environmental impact of the work was 
implemented. The Panama Canal Authority created an environmental monitoring program for 
each stage of the project that makes a report for evaluation and ensures that everything works 
correctly; the program activates warning signs before any foreseen eventual environmental 
damage, with tools to allow it to take preventive and corrective actions in time. 
 
2.4 The concrete project 

As mentioned, a large amount of concrete was specified for the expansion project, it being 
considered as the best material to guarantee the durability and sustainability of the 
construction for the future, as had been demonstrated for the old canal. 

The main use of the concrete has been in works at the locks sites (Atlantic and Pacific 
ocean terminals), where the ships need to go up/down to reach the Gatun Lake level, 26 
meters above the sea. 2,2 million cubic meters will be placed on the Atlantic Side and 2,6 
million cubic meters on the Pacific side, only for the locks. 

The locks complex includes walls, huge box culverts and emptying/filling systems. Several 
parts will be in permanent contact with sea water, so structural concrete for the marine 
environment was specified, including: 
 

- 100 year lifespan. 
- Maximum W/C ratio of 0,4. 
- Permeability limit of 1.000 coulombs (ASTM 1202). 
- Permanent Control of internal/external temperature during pouring. 
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Also, special formworks were designed for the project, including 33 steel forms of 14.000 
lbs each with a lifespan of 5 years, to build the walls in the chambers which are equivalent to 
a six storey building. 

Cementos Argos supplied the cement for the Atlantic Side and the mixes were designed by 
the contractor. The mix specifications for the concrete include 12 - 25% pozzolans, 5 - 8% 
microsilica, and basaltic aggregates. 

There are several types of concrete specified into the project: 
- Structural Marine Concrete. 
- Structural Marine Concrete with high abrasion resistance.  
- Mass concrete for interior side (encapsulated). 
- Structural concrete. 
- Levelling concrete. 
- Pervious concrete for some drains. 

 
The structural marine concrete must achieve 35 MPa @ 90 days with no more than 20 °C 

temperature difference between the surface and the interior of the concrete. Structural marine 
concrete with high abrasion resistance is specified in places (such as the drains of the locks) 
where the rate of water flow exceeds 8 m/s, the specified strength for this concrete is 
increased to 55 MPa. 
 
2.5 Quality procedures 

The Panama Canal Authority established a quality plan including several check lists, 
inspections and independent laboratories. The testing required in the quality plan includes: 

- Cement. 
- Aggregates of all sizes. 
- Mix temperature. 
- Strength. 
- Slump test. 
- Permeability. 
- Shrinkage. 

3. CONCLUSIONS 
Just as happened 100 years ago, the new Panama Canal project is teaching us a lot of 

lessons which will benefit concrete construction around the world. Several of the challenges 
at that time remain evident today and our product is still providing ways of connecting the 
world in an efficient and sustainable way. 

For the information provided, thanks to the Panama Canal Authority, Cementos Argos and 
Revista Noticreto of ASOCRETO, a FIHP member 
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