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Graben feature with second

tension crack

Temporarily regraded

Slope 1V:2.4H (22.69 I 18.6m

Temporary rockfill
Deformation visible, at tension crack on

berm regraded slope

¥_Continued
movement along
failure surface

PR

(b) Regraded slope with temporary berm and graben after further movement (October 2000 to March
2001)
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2.09m to top of brown fissured clay
containing basal slip plane

brown fissured clay containing basal slip plane 0.60m

thick
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Culvert across
carriageway to drain fill

Granular backfill at 1V:2.4H
(22.69

45° temporary bacl
in excavation

S

(c) Final repair — excavation and granular fill (December 2001) /
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Loughbrickland Research

Loughbrickland to Beech Hill A1 dualling upgrade

Loughbrickland
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Loughbrickland

(drumlin)

Bronze age burial site
(c.1,500 - 1,000 BC)

Neolithic houses
(c.4,000 - 2,500 BC)

Bronze Age ring barrows

Loughbrickland Research
Geology

* Glacial lodgement till

* Bedrock- from Lower Palaeozoic marine era derived from
sediments of the Silurian age consisting of greywacke
sandstones, siltstone, mudstone, shales and grits.

Contour map of drumlin

_Direction of ice flow

/—/—\

Drumlin Cross-section X-X

12



Loughbrickland Research
Effect of rainfall on slope stability

o & o b6

I Evapotranspiration

infiltrationl S lalatves
— —
Surface drainage

Loughbrickland Research
Effect of rainfall on slope stability

Will slope fail through long term fatigue?
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Potts
Induced Strain

surface

Velocity characteristics

Typical analysis: 3:1 slope, 10 m high, K,=1.5, surface suction 10 kPa.

Loughbrickland Research
Slope monitoring

* Site Investigation

* Laboratory testing

* Pore water pressure

* Slope movement

» Meteorological

* Electric resistivity tomography

BH4

Cross-section of boreholes
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Loughbrickland Research
Site photograph (November 2004)
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Loughbrickland Research
Typical borehole log

‘ . } Topsoil
Stiff to very stiff dark grey
sandy gravely silt with some
cobbles and boulders

Band of dense grey and fine medium and
Completely to highly { coarse sandy gravel with some cobbles
rock

weathered grey shale —}"
Highly to moderately weathered grey shale rock
Bedrock -




Current findings
Initial Conditions

BH 1

Current findings
Pore water pressure response to excavation

~ 5e10 mg-1
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Current findings

Pore water pressure response

BH 2 Borehole 2 — pore water pressure response
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Current findings
Pore water pressure response to rainfall - near surface
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Geophysical anatomy
of a glacial drumlin

Bernd Kulessal, Gordon Clarkel, David Hughest, Lee Barbour?

1School of Civil Engineering, Queen’s University Belfast,
b.kulessa@qub.ac.uk

2Department of Civil & Geological Engineering,
University of Saskatchewan, Canada
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« Highly permeable layer(s) at base of drumlin

e Together electrical resistivity & seismic
refraction well

suited for mapping such layers

¢ Resistivity can detect/map inclusions in till
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Barrier
Layer

\Waste
Rock

TC and
FDR
Sensors
(F (Y

Sample

AAA

X
X X

Thermal conductivity (TC) sensors - soil
suction and temperature

Frequency domain reflectometry (FDR)
sensors - volumetric water content

Gas sampling ports - oxygen / carbon
dioxide concentrations

Fully automated monitoring
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Current findings

Pore water pressure response to excavation

Artesian conditions (before toe drain)
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