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Project Aims

• To investigate the sedimentology, lithostratigraphy and 
structure along the Northern Line Extension (NLE) from 
Kennington to Battersea

• Create a 3D model using borehole logs

• Identify any potential geohazards:

– Thames tributaries

– Pingos

– Faults

1. Introduction



Geohazards in the London Basin

1. Mapped faults

2. Drift-Filled Hollows (DFHs)

3. Variable groundwater 
conditions

2. Geohazards in London

From Aldiss, 2013
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Why are DFHs a hazard to subsurface 
construction?
• Dewatering of perched water from the gravels

• Slumping of the walls of the DFH

• Differential compaction

2. Geohazards in London

From Ellison et al. 2004



Models for DFH Formation

There are several proposed theories for the formation of these 
DFHs:

1. Periglacial pingos

2. Fluvial scour

3. Faulting

4. Combination

2. Geohazards in London
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Models for DFH Formation

There are several proposed theories for the formation of these 
DFHs:

1. Periglacial pingos

2. Fluvial scour

3. Faulting

4. Combination

2. Geohazards in London

From MacKay 1979Daniel Parsons,  University of Leeds



London Basin Stratigraphy

2. Geohazards in London



Data Collection

• 283 borehole records, with 
depths of 10-188m, were 
collected:
– GeoRecords+

– Halcrow site investigation

• Spreadsheet database held all 
information available on the 
borehole logs

3. Model Construction

From GeoRecords+, BGS website



Borehole Distribution

3. Model Construction



Borehole Log Quality
• Borehole log information was highly variable

• Historic log descriptions – these differences had to be 
simplified for ground model construction

3. Model Construction



Ground Model Construction
• Boreholes were adjusted to the DTM surface (mAOD) to 

reduce false apparent displacements in the subsurface 
stratigraphy

• Stratigraphic units were correlated: surfaces interpolated 
using Delauney triangulation

3. Model Construction

• Faults interpreted – this 
was initially carried out in 
2D, as it was easier to see 
the vertical displacements



Stratigraphy: Upper Chalk & Bullhead 
Beds

3. Ground Model



Stratigraphy: Thanet Formation
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Stratigraphy: Upnor Formation
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Stratigraphy: Lower Mottled Clay
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Stratigraphy: Lower Shelly Clays & 
Laminated Beds
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Stratigraphy: Upper Mottled Clay
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Stratigraphy: Upper Shelly Clay
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Stratigraphy: Harwich Formation

3. Ground Model



Stratigraphy: London Clay Formation

3. Ground Model



Stratigraphy: River Terrace Gravels

3. Ground Model
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DFHs

4. Ground Model
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Interpreted Faults

4. DFHs in Battersea
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Lithological Control?

4. DFHs in Battersea



DFH Formation

5. Discussion
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DFH Formation: Scouring

5. Discussion
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DFH Formation

5. Discussion



Geological 
History of 
Battersea

5. Discussion



DFH Formation Timing

5. Discussion

LGM 10kyr

• Literature: pingo formation during LGM

• But River Terrace Gravels dated to 0.35Ma

• Anglian glaciation instead (when glacial ice reached north 
London)



Conclusions

• Geology of London Basin more complex than previously 
thought: faults, stratigraphy and DFHs

• DFHs are likely to have originated as both periglacial pingo
features and in relation to scour
– Probably formed earlier than the LGM

• Possible lithological control on the distribution of DFHs, as 
well as a relation to faulting

• DFHs can cause problems for construction – this could be a 
problem in Battersea
– Groundwater pumping and tunnel sealing may be required

6. Conclusions



Recommendations

• Investigate further if there is a lithological control on the 
location of DFHs (whether there are sand units below other 
DFHs)

• Drilling of additional boreholes to more accurately constrain 
the limits of the major DFH
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Strain Analysis

Back up: Strain Analysis

MIN MAX

2km

1. HWH (no DFHs) 2. UPSCL (no DFHs)

3. MCL (no DFHs) 4. LBED (no DFHs)


