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Saudi Aramco: Company General Use

Background

• All live steel pipelines and composite pipelines need to be protected during excavation

• Composite pipes also need protection during shut down and manual excavation!
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• Live pipes are vulnerable and heavy machines could cause damage and spill

• Machine Excavations is not allowed within three meters of existing pipeline

• More than 1000 pipeline crossings take place at SA every year 

• Excavation using handheld tools is time and money consuming

• Nonmetallic pipes may still get damaged by handheld tools and falling small rocks

Current Situation
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NGL NGL

Existing Pipe     

New pipe to cross below 

Protection pipe cover  
over existing line  

Protection Method Concept
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Outer shell—Steel (8—10 mm thick)     

Steel Plate Webbing —Steel (8—10 mm thick) or 
Fiberglass (15 mm thick)   

Inner shell—Steel (6—8 mm thick)    

Crumble zone to absorb impact making no contact  with pipe 

Pipe cover shell—Steel (6 —8 mm 
thick)    Rubber cover around pipe — 50 mm thick     

Lifting Lug — for easy lifting in and out    

Bottom halve of the pipe cover  

Top halve of the pipe cover  

Rubber padding — 10 mm thick     
150mm –170 mm wide    

250mm –300 mm wide    

+- 1,10 m Diam.    

Zone 2    

Zone 3    

Crumble Zone — To absorb side impact     

New Pipe crossing below     

Min. 600mm gap    

Protection Method Design



7

Saudi Aramco: Company General Use

Protection Method Design
Steel Plate Webbing —Steel (8—10 mm thick)    

Crumble zone to absorb external impact

Pipe cover shellRubber cover around pipe — 50 mm thick     

CL

Crumple zone

NGLNGL

New pipe to cross below 
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Prototype
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Aboveground Assembly
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Underground Assembly
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Advantages and Benefits of this Protection Method

• Protects pipelines against impact with zero load transferred to the pipe due to the 

wide crumple zone

• Facilitates the use of heavy excavation equipment at pipe crossings

• Saves around 70% of the project scheduled time at each Pipeline Crossing (money 

saving!)

• Enhances safety of people in the vicinity of the crossings

• Protection against impact, encourages more nonmetallic pipes deployment
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Conclusions

• Prototype was manufactured 

• Field trials were conducted

• Full deployment at Saudi Aramco projects 

is being considered

• It is estimated that this technology will 

yield a significant saving in project time 

and money

• This technology is protected under US 

Patent # 11,549,633

https://www.freepatentsonline.com/11549633.pdf
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Saudi Aramco: Company General Use
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