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Project Location 

Embraport Terminal 



The Project  



The Project  

The Project 
 

• 850,000 m2 total area 

 

• 2.0 million TEU/yr 

 

• 2 billion liter/yr bulk liquid  

 

• 1.1 km pier length 

 

• Will Be Largest Terminal In South America 

 

• Rated Most Innovative Port Project on 

KMPG’s 2012 Infrastructure 100 Global 

Projects List  



 

• 50% of Project Footprint Was 

Located In Wetlands and Tidal 

Zone 

 

• 600,000 m3 of Contaminated  

Sediments to Be Removed 

From Entrance Channel and 

Turning Basin 

 

• Limited Available Area for 

Onsite UDF 

 

• Required Large Volume of 

Imported Select Fill 

 

•  Traditional Engineering 

Solutions Threaten The 

Economic Viability of Project  

The Challenge  



An Example of a Traditional Solution  



Use Geotextile Tube Dewatering Technology to contain and dewater 

600,000 m3 of contaminated sediments 

 

 

• Create Geotextile Tube Dewatering Cells within the designed fill area 

 

 

•The Contained, Dewatered and Consolidated Contaminated 

Sediments within the Geotextile Tubes would replace approximately 

450,000 m3 of imported select fill 

 

 

• The Beneficial Use for the Contaminated Sediments would greatly 

reduce project construction cost  

The Solution  



 
• Odebrecht : 

• Joint Venture Partner 

• Project Management 

• General Contractor 

 

 

• Allonda Environmental : 

• Environmental Engineering 

• Dewatering Cell  and Water Treatment Operations 

 

 

• Jan de Nul and Trepasa: 

• Dredging Contractors 

 

 

 

The Parties  



 
• Enclose the tidal flat area of the project with 3.5m high clay berms 

 

 

• Construct Geotextile Tubes Dewatered Cells equal to 235,000 m2 

within the tidal flat area of the project site 

 

 

• Install in the Dewatering Cells 13,500 l/m 36.5m Cir. Geotextile Tube 

units with a volume capacity of 35.2m3/m 

 

 

• Install a 1.0m thick Container Storage Pavement System over the 

consolidated Geotextile Tubes 

The Design  



The Geotextile Tube Design  



The Dewatering Analysis  



The Settlement and Consolidation Design  



The Large Scale Consolidation Test  

April 2009 



The Design  



The Design  
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The Pavement Design  



For verification, the gravel has no cohesion, therefore c = 0, and the 

footing is at surface level, therefore D = 0 and q = 0 which simplifies the 

formula to:  

 

Solve for the Allowable Bearing Capacity, 

 

where B = 0,7m,  = 2,1T/m², S = 0,8 for a square footing as indicated by 

Terzaghi and N = 763 for  = 50º, giving:   

 

qu = 0,8 x 2,1 x 0,7 x 763/2 = 448,6(T/m²) 

 

which leads to the safety factor: 

 

Bearing Capacity FS = (448.6 / 185.7) = 2.42 

The Pavement Design  



The Construction  

Dec. 2010 



The Construction  

March 2011 



The Dewatering Operation  

May 2011 



The Dewatering Operation  

May 2011 



The Dewatering Operation  



The Dewatering Operation  

May 2011 



The Dewatering Operation  

May 2011 



The Dewatering Operation  

May 2011 



The Construction  

May 2011 



The Construction  

April 2012 



The Construction  

Aug. 2012 



The Construction  

March 2013 



The Construction  

May 2013 



The Project In Operation  

Aug. 2013 



The Project In Operation  

Aug. 2013 Aug. 2013 



 

• Geotechnical / Environmental Standards of Practice and 

Modeling Tools are available to predict the actual field 

results of Geotextile Tube Technology 

 

 

• Geotextile Tubes can be used to contain, dewater, and 

consolidate certain marine contaminated sediments to a 

sufficient degree of consolidation and in significant 

quantities such to allow for use as structural fill 

 

 

• The utilization of Geotextile Tube Technology created a 

savings for construction of the Embraport project in excess 

of $50 million/USD  

The Conclusion  



Questions are welcome. 
Thank you for your interest. 
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