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Jacking force



Jacking force



Lubrication
Slurry injected through 

injection ports every 2 

or 3 pipes

Image: Pipe Jacking Association



Lubrication

• Very dense well-
graded sand

• City of South Lake 
Tahoe storm line, 
1.5m OD

• 90% reduction in 
total jacking force

• Repeated in 
literature

Staheli, 2006



Lubrication

Reilly & Orr, 2017

Link to paper:

https://app.box.com/s/prps9u3kc

lstwo5hqwsmvx7lrq1ce1u7 

https://app.box.com/s/prps9u3kclstwo5hqwsmvx7lrq1ce1u7
https://app.box.com/s/prps9u3kclstwo5hqwsmvx7lrq1ce1u7


Lubrication?

https://www.machinerylubrication.com/Read/30741/lubrication-regimes



Mechanism



Low strength mixture?



Low strength mixture?

Tests with glacial 
till (fine-grained) 
and fine sand 
(coarse grained)



Glacial till (fine-grained)



IGB sand (coarse-grained)



IGB sand (coarse-grained)



Low strength mixture?

Namli & Guler, 2016



Low strength mixture?

No lubricant

Single dose lubricant

Pressurised lubricant

Namli & Guler, 2016



Mechanism



Overcut stable?

Research has shown mixed and variable contact between bore walls & pipe



Mechanism



Lubricant 
pressure



Lubricant 
pressure

Concrete 
specimen

Failed combined 
specimen



Water injection, before 
shearing

Just sand

Water injected before shearing
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Lubricant injection, before 
shearing



Lubricant injected

Lubricant injection, during 
shearing



Lubricant injection, constant 
volume

Approx. 90% reduction 

in deviator stress



Mechanism



Applications

•More precise and engineered lubricant 
delivery

•Further research to refine the science => 
instrumentation of actual pipes



Praetorius & 

Schößer, 2017, 

Bentonite Handbook



Instrumentation

Wadood et al., 2025



Instrumentation

Phillips et al., 2019



Paper on Athlone Main 
Drainage to be presented 
at ICSMGE June 2026: 
Wadood, McCabe, Sheil & 
Royston, 2026, 
Development and 
deployment of 
instrumented 
microtunnelling jacking 
pipes for the Athlone Main 
Drainage Scheme, Ireland: 
practical aspects and 
lessons learned. 

Image: Coleman & Flynn, 2025, ME thesis



Conclusion

• Jacking force is critical for pipe jacking & 
microtunnelling.

• Lubrication allows for up to 90% reduction in skin 
friction resistance in pipe jacking and microtunnelling, 
enabling longer drives & improved reliability.

•Mechanisms reviewed – effective stress reduction at 
interface considered most relevant.

• Research in the field has led to results in industry, but 
still more to do.



https://doi.org/10.1016/j.undsp.2024.12.003

https://doi.org/10.1016/j.undsp.2024.12.003
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