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MAJOR CROSSINGS USE MAXI-RIGS

9292

PULLBACK OF NEW PIPE STARTED 

Impact 
negligible 
compared to 
digging up street 
and handling spoil
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PUSHING TECHNIQUES - JACKINGPUSHING TECHNIQUES - JACKING

Friction under pipe

Friction around pipe if  soil falls in

End resistance if  excavation smaller than 
leading end

Additional resistance if  deviation from the 
tunnel alignment

ENTRY 
PIT

ENTRY 
PIT

EXIT PITEXIT PIT

Pipes pushed through a tunnel or soil
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EXIT PITEXIT PIT
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EFFECT OF DEVIATIONS
In addition to friction and end resistance
There is resistance at every deviation
In addition to friction and end resistance
There is resistance at every deviation
One deviation means three corrections: One deviation means three corrections: 

Every pipe has to go through deviation
In hard material pipes won’t straighten out
Deflection of 0.10 could be like 3 extra pipes

• Bring parallel • Bring parallel 
• Bring back to line • Bring back to line 
• Bring back on line• Bring back on line

1 2 3 4

Correcting could be like adding 12 pipes 94
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MICRO-TUNNELING - LONG LENGTHS
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MICRO-TUNNELING AT GROUND LEVEL 

Gradient control and alignment very accurate
Ideal for gravity (sewers) placed at depth

BELOW SURFACE IN JACKING PIT
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HDD rig Fragments 
suspended in 

drilling mud
Host 
pipe

Reamer

New 
pipe

Vacuum 
excavator pump

Depending on soils & pipe material reaming can:
• Remove inside of pipe leaving shell*
• Remove whole pipe*
• Remove pipe & surrounding soil
*To keep alignment essential that centralizer used 

EXTENDING RANGE WITH HDD
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and technique
for project in question.
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CORROSION REDUCES STRENGTH

Uncorroded pipe 
weakest at top 
and bottom

Corrosion and 
erosion at sides

Wall reduced 50% 
strength by 75%

Corroded pipe 
could be weakest 

at sides

Residual strength 
based on wall 
remaining at side 

If reinforcement 
corrodes sudden 

strength loss
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Hydraulics & effluent composition determine  
• location of corrosion 
• corroded shape of sewer

Hydraulics & effluent composition determine  
• location of corrosion 
• corroded shape of sewer

CORROSION PATTERNSCORROSION PATTERNS

ACIDIC EFFLUENTAFTER RISING MAINTYPICAL CORROSION
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Mahatma Gandhi

120120
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