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Trenchless crossings in France

Large-scale HDDs Microtunnel Small-scale HDDs
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Large-scale 
HDDs ï
Landfall (FR)
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Landfall ïDesign engineering

ÅConstraints & geology
ÅHard, abrasive, resistant granite

ÅNeed to exit at -12m LAT

ÅLandfall site choice
Å4 potential sites near Port Neuf : OPTIMUM selected Kéradennec
ÅDrill path up to 300m shorter than other potential sites

ÅDirectly next to the sea (no bay to cross)

ÅLess resistant rock

ÅLess sediment 

ÅEasier site access
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Landfall ïPotential sites

The less you drill in granite, the better !
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1 - Ria de Port Neuf  

48Á41ô26ôô North 
04Á05ô34ôôWest 

2 ï Kerradénec  beach  

48Á41ô35ôô North 
04Á06ô23ôôWest 

3 - Kerradénec  

48Á41ô40ôô North 
04Á06ô39ôôWest 

4 ïKervaliou  beach 

48Á41ô37ôô North 
04Á06ô54ôôWest 
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4 bis  ïKervaliou  beach  

48Á41ô34ôô North 
04Á07ôô07ôôWest 
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Landfall ïDesign engineering

ÅCrossings : 3 parallel 440m HDDs
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Landfall ïWorks phase
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Landfall ïWorks phase
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Landfall ïWorks phase

ÅHard and abrasive granite rocks > 
Risk of tool damage / loss
ÅSolution ?
Å9 Ȫò rock bit on 6 Ĳò mud motor

Å16ò and 20ò rock reamers

ÅSpares on site at all times

ÅProgrammed, regular tool renewals 

ÅContinuous monitoring of drilling parameters

ÅUnexpected deviation > check drilling tools 
and reamer cones
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Landfall ïWorks phase
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Landfall ïSchedule : 8½ months
Oct Nov Dec Jan Feb Mar Apr May Jun

Pilot holes & reaming

4 months

Bad weather

2 months

Pullback

2 weeks

Installation

2 months

Permits

2 months
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Microtunnel -
Rail + river 
crossing 
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Rail + river crossing ïDesign engineering

ÅAfter study, HDD was rejected in 
favour of microtunnelling
ÅGround investigations highlighted 

sandy gravel above shale 
formations

ÅSite conditions made 
microtunnelling the best option
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Rail + river crossing ïDesign engineering

ÅWith HDD
ÅBoth casings and an intersect would be necessary

ÅNearby road and cliff made this impossible
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Rail + river crossing ïDesign engineering

ÅWith microtunnelling
ÅVertical secant pile shaft down to shale formation

ÅTunnelling in a straight line through the shale
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Small-scale 
HDDs ï
River crossing
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River crossing ïDesign engineering

ÅCrossing constraints
ÅEntry and exit on narrow country 

road, exit on a sharp bend

ÅLimited access to and space 
around the jobsite

ÅWetland area with protected 
woodland and housing nearby

ÅSands and fractured granite rock : 
high permeability and instability in 
both layers 
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River crossing ïDesign engineering

ÅTechnique selection
ÅHDD given the crossing length and drill path depth (below water 

table)

ÅCrossing profile
ÅInitial design (2022) : 3 parallel drills with reduced hole diameter 

(325mm each) given anticipated instability and thermal duct 
constraints

ÅMode op modified (2024) : 2 parallel drills (550mm and 600mm), as 
drilling teams believed ground stability would be better
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River crossing ïWorks phase


