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Quaternary Engineering Geology: Fieldwork Programme
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- Applied Geoscience Employers
- Applied Geoscience Graduates
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University of Portsmouth
Applied Geoscience Undergraduate
Programme

BEng Engineering Geology & Geotechnics

BSc Geological Hazards

Earth and Environmental Sciences
40 years of Engineering Geology at
Portsmouth
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Background

* Eyles et dl

- Glacial Geology: An Introduction for Engineers & Earth
Scientists
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Curriculum

Engineering Landslides &
. ) Stratigraphy Slope Stability
Terrain . )
Studies ( . \
) Geological

Ground Models

/

Fieldwork J

L
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Land System

Terrain
System
Model
*  Key Quaternary
Environments
Terrain
Unit

Terrain
Elements

3b.Bluff

3a.Surface

Terrain Systems mapping from Phipps (2002)

3.Terrace

Gentle hills with broad
- terraced river valleys

d4a_Abandoned

channel
4c.Stream

4c.Floodplain

1a.Slope
1b.Gully sida
1d_Stream

1c.Gully floor

2b.Stream
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Glacial Landsystem

Subglacial Supraglacial { Glaciated Valley
Proglacial
Extra /
Periglacial
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Key Quaternary Environments
Sub, Supra, En - Glacial Supra-glacial

Proglacial

Extra / Periglacial

Pro-glacial —_

Sub-glacial
En-glacial
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Figure 2 The UK Quaternary provinces.
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Domains

Quaternary (
Domains from l'
i
!

McMillan, A.A. et
al (2000)
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Domains
QUATERNARY GEOLOGICAL DOMAINS

SOLID AT OR NEAR SURFACE

THINTILL ON ROCK
generally <5m

ALLUVIAL DEPOSITS OVERLYING POSSIBLE POSTGLACIAL SEQUENCE
floodplain and lake alluvium, low terrace, peat

GLACITECTONIC THRUST TERRAIN
recognised at surface as organised, slongated kettie-ridge topography

GLACIALLY OVER-RIDDEN TERRAIN (by Readvance ice)
recognised by scattered hill-hole pairs, extensional normal faulting
dying out at depth, surficial Scottish Readvance diamicton and
associated subglacial shearing

PRE-HOLOCENE VALLEY INFILL
mainly beyond Scottish Readvance
Quaternary
Domains from
McMillan, A.A. et
al (2000)
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GLACIOLACUSTRINE DEPOSITS .
mainly beyond Scottish Readvance




Trenter N.A. (1999) Engineering in Glacial Tills

Clay till, occasional
cobbles and boulders
O

Dense glaciofluvials
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(a) Subgiacial landsystem
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decreasing sedimentation rates
PROXIMAL

glacier

ice-rafted debris

settling out of
suspended sediment

REA R

slumpmg

diamicton TOPSETS

and grave!
(till)
FORESETS

cross-bedded

X < _lm-?‘-'
sand and gravel diamicton —
(debris-flows) BOTTOM SETS / DISTAL
taminated homogeneous

. . (rhythmites or varves) clay
Hambrey, M. (1994) Glacial Environments
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Lower Greensand Escarpment Ground Model (Geology
and Morphology) (After Symonds and Booth 1971)



University of
®( Portsmouth

As the glaciers melted...

Contemporary
v Relict

..today's landscape took shape

m Rolling hills
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Skills

- Description
- & Logging
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Skills

- Mapping
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Skills

» Interpretation
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\ -1 Dimlington Stadial ice limit

——p Main ice movement directions

Skills S

Main glacial lakes

————- Limit of Withernsea Till in Holderness

-  Palaeoenvironmental
reconstruction

---------- York and Escrick Moraines

------ Position of buried Ipswichian cliff

Creswell Crags @
Devensian glacial features of east Yorkshire

(Catt 1987)

Treny

km 50
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Skills

- Conceptual Ground Models

Rockhead
arge detached

bedrock blocks

Trenter N.A. (1999) Engineering in
Glacial Tills. (c) Glaciated valley landsystem
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Conceptual Ground Models

LOOKING NORTH

SCHEMATIC (NOT TO SCALE)
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s " Carstone Greensand Chalk Marl halk
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Atherfield Clay b
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Peached water table b
above clay or less Rocky Cliffs ( b
permeable horizons \
LR e i . e Made Works.
Stress release fractures -~ | e = . _Flows form in the Severely jointed chalk, Man 4
Water seeping into - .\ ~Piaty nature of clay

i = =5 i netting preventing
: parallel to failure : Gault Clay forming blocks
the back of landslide R minerals form shear o o ioot and chemical rockfall\s
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University of GEOLOGICAL & HYDROGEOLOGICAL

Portsmouth GROUND MODEL
SANDOWN BAY - ISLE OF WIGHT

FIGURE 13
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Stratigraphic Context

Oxygen isotope stages ' |
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Geotechnics of Quaternary Deposits
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Till Differentiation

* Primary Tills
- Formed mainly by direct
release of debris
- Deposited by primary
glacial processes
- Secondary Tills

- Products of
re-sedimentation of glacial |

debris
- Little or no sorting by Lodgement Till
meltwater Sub-glacial Melt-Out Till

Deformation Till
Supra-glacial Melt-Out (Moraine) Till
Flow Till
Sublimation Till
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Lowland Highland
Britain Britain
Subglacial Supraglacial Glaclated
Valley
Lodgements Melt-out & Melt-out & Lodgements

Flow tills Flow tills

“Type of Landsystem, &
hence the nature of the
associated tills, is strongly

Topographic dependent upon whether
Region deposition was within
Land lowland or highland
System gagziins”, CIRIA Report

Till
Type

Depositional
Fabric

Pots — Depositional
CIRIA Report C504 fabric
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Hertfordshire

- Royston

Aerial view of a typical scene on the Chalk scarp, looking east
along the scarp from over Therfield towards Reed (right centre)
and Barkway (top right), showing till with chalk rafts emplaced by

| glacial tectonics (photo by Brian Sawford).




North Norfolk

- Kelling Heath

MORSTON

E:] Extent of Cromer Ridge
|:] Land over 50m
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North Norfolk
- Happisburgh
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North Norfolk

West Runton
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North Norfolk

Overstrand
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French
Alps

Salle en
Beaumont

A NUIT,LES A EMPORTES,ET LEU
ERNIERES DEMEURES RESTENT

DANS NOS COEURS.
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Periglacial Environments

- A21 Sevenoaks Bypass

]

Lower Greensand Escarpment at Sevenoaks, which caused considerable
problems during road construction, after Brunsden et all, 1988.

" Landslide scar

Nans1d3n8d

lignment )
origind! py-pass 219 - Movements during
- b = obe construction
- obe F—F- /

Lower Solifluction sheet

A21 55
¥8noaks by-pass as constructed

AI

Line of section

Landslide scar

Landslide blocks
Original alignment

Solifluction lobe | ,er solifiuction
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Periglacial Environments

- Pegwell Bay
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Summary

Observe a wide range of relict glacial & periglacial
environments

Observe a wide range of glacial & periglacial deposits

Describe, log, map & interpret

Understand Quaternary processes / deposits & Recognise
their engineering significance

Visualise & develop Quaternary Conceptual Ground Models

University of
o’ . Portsmouth
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Feedback

Is this the type of education, training and Continuing
Professional Development required for Quaternary
Engineering Geology ?

What is missing ?
What is redundant ?

Comments / Input very welcomed !
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