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Values Moment - Safety

Exercise YELLOW DUMPER

multi agency exercise testing Emergency Preparedness and Response

NOTE: This is an EXERCISE not a real accident
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Progress update

Long Itchington Tunnel, Warwickshire




Progress update

There are now
= over 350 active
# sites along the
(’7" Phase One

route between
the West
: Midlands and
London

Excavation at Chipping Warden North Portal




High Speed Two (HS2) Phase 1

% Birmingham Sector C2C3 in numbers
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The Geology and Geo-Hazards
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The Geology and Geo-Hazards

Structure-less remoulded CHALK (V)

(with involutions beneath the dry valley) Cryoturbation
North Rubbly partly weathered CHALK, with M ey sty
very closely spaced open infilled joints (IV) solution pipes
Stripes on slope Rubbly to blocky unweathered CHALK
with closely spaced slightly open joints (lIl) Recent hillwash
Blocky medium hard CHALK, with in dry valley
Frost polygons widely spaced tight joints (Il)
linking ice wedges
on flat ground

Blocky hard brittle CHALK with

widely spaced tight joints (1)
Clayey plateau

gravels

Tumulus

Evidence of former

mass movement in
Ice- solifluction lobe
cast
Frost
shattered
rockhead
CHALK
Shallow rotational - N O % ™\ Ancient fault
slide in head (failure 3 : - y 7
surface extends into ¥, \ 3 General level of
underlying weathered MID-PLEISTOCENE
mudstones) groundwater
Cryoturbated JURASSIC .
BB sl oS aad b ok Small fault induced by cambering
Gull with collapsed root
Cavity
PALAEOZOIC sedimentary rocks C: blocks of JURASSIC i
Gull infilled with head passing up into loess
Terrace gravels with ice-wedge casts
Cryoturbated sand and gravel - and other cryoturbation features
Ancient fault Buried channels infilled with gravels, sands,
silts and clays, with evidence of deposition
by braided streams at times
Truncated ice-wedge casts  /ou00 pyige
N.B. Various Mesozoic strata
are juxtaposed in order . . . .
ok range of Relict periglacial terrain model for northern Alaska (after Fookes et al. 2015)
Quaternary periglacial features
«)(») 2o0f 109

similar to the English Midlands after the last Ice Age
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Geology Specific Hazards C2C3

*  Range of Geologies
* Variable layered strata
*  Relict Periglacial effects:
- deep weathering
- relic shear surfaces
- shallow slope movements
- cambering and valley disturbances
- rock head anomalies
- cryo-turbation wedges
*  Faulting effects
*  Chalk Solution Features
*  Materials Availability
*  Progressive Slope Failure
»  Aggressive Ground / Sulphates
» Cutting Heave
*  Embankment Settlement
*  Rayleigh Waves
*  Groundwater inflow

HAZARD IMPACT x UNCERTAINTY = RISK

Settlement of Soft Ground

 recentriver
clay (alluvium)

—

= lac:uElI'ts -
eposi v
D ez

Padbury Brook valley

Piled foundations

Collapse of Solution Features

Possible Solution Features
near South Heath

Solution Features at South
J Heath Cutting



Focus on the Jurassic Strata

Overview and Principal GeoHazards
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From Price and Teece,2010: Bathonian palaeogeography of the southern part of the

UK (modified from Bradshaw & Cripps 1992; Hendry & Kalin 1997).
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Focus on the Jurassic Strata

Late Jurassic — Ampthill Formation —Waddesdon

Geohazard:
Sulphate rich strata (Selenite)

Credit: Dr Mourice Czerewko, Giles Hemmings at EKFB




Focus on the Jurassic Strata

Late Jurassic — Oxford Clay Group — Calvert
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Focus on the Jurass

Desk Study
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Focus on the Jurassic Strata

Middle Jurassic - Great Oolite Group — Brackley

o Existing landslide — associated as valley-side slopes - -
area during walkover survey
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Focus on the Jurassic Strata

Early Jurassic — Marlstone Rock and Dyrham Formations - Chipping Warden
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Credit: Martin Huggins and Michelle Miller at Cowi
And: Jim Webster and Matt Fleetwood at EKFB



Focus on the Jurassic Strata

Early Jurassic — Charmouth Mudstone Formation — Boddington Earthworks Trial Site

Sensor ID: ME403-11 Elevation (mAOD):121.179
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Focus on the Jurassic Strata

Early Jurassic — Blue Lias Formation — Southam
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Role of Engineering Geologists

Communicating Ground Uncertainty Through the Life of the Project

ii - Critical evaluation of geoscience information to generate
predictive models. ..... competence in the acquisition,
observation and description of geological data,
appreciation of the limitations of and conditions under
which the data were collected or how they arrived in their
present state, and an assessment of certainty/uncertainty.
The Geological Society (geolsoc.org.uk)

Known unknowns...Quote:

“....because as we know, there are Ground Uncertainty___Quote:
known knowns; there are things we know

we know. We also know there are known “It is essential to expect the unexpected,
unknowns; that is to say we know there and to deal with soils (the ground

are some things we do not know. But conditions) as they are, not as we might
there are also unknown unknowns—the wish them to be”

ones we don't know we don't know...”

Prof. James Mitchell, 12th Terzaghi
Donald Rumsfeld, US Secretary of Lecture, ASCE Journal of Geotechnical
Defence, 2002 Engineering, 1986

Site Investigation...Quote:

“...you pay for a site investigation whether
you have one or not....”

Prof. Stuart Littlejohn Proceeding of the

Credit: James Batham at Atkins



https://www.geolsoc.org.uk/chartershipguidance

Role of Engineering Geologists
Communicating Ground Uncertainty Through the Life of the Project

Sources of Uncertainty:

Contract let with Uncertainty in Ground
Conditions Risk (NEC3 ECC Cl 60.1.12)

Design starts before all the Gl is available
(design risk and compliance risk)

Cootechnictl Level2Amet  RiskTide  RiskDescrigton  RiskCause

Geotechnical Risk Register

Design assumptions create risk

1. Visual inspection by competent personnel of area
Identified a3 potential solution feature prior to

1. Presence of typical feature
Potential solution | The soluble ey
Sodyises |Oluckeis | 5 oo | that may develop rapidy subject
ing Features i w‘":;"““” ﬂ" e oyers | 10109 from HS2 works.
et 2. Potential ground collapse

GEO_2789

Some Ground Conditions cannot be fully
assessed until construction, but some risks
are mitigated at design stage

and/or within the cutting.

1. Adopt conservative level for rockhead profile in Chalk.
2. Further Gl using cored holes to classify Chalk

Uncertainty can be mitigated by an —

Qe profie modelsforthe | ectie

increased degree of cauton | | = e
(conservatism)

of as-encountered Chalk weathering grade.

Efficient design can be enabled by reduced
uncertainty

Padbury Brook L

HAZARD IMPACT x UNCERTAINTY = RISK

Credit: James Dudfield at HS2




Role of Engineering Geologists
Communicating Ground Uncertainty Through the Life of the Project
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Strategy for Managing Uncertainty in Ground conditions (SMUG)

Risk Communication )

Credit: Georgios Katsigiannis at EKFB, Hugo Wood at Cowi (now WSP)
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HS2 Learning Legacy

The HS2 Learning Legacy is the collation and
dissemination of good practice, innovation and lessons
learned from HS2 aimed at raising the bar in industry,
improving UK productivity and showcasing UK PLC.

HS2 Programme

Infrastructure Design and Construction

=
'}
-
§
~
!
P
-
e
3

w 1 Design, Engineering and Archsectug

Themes

Equality, Diversity and Health, Safety and Heritage and
Inclusion Wellbeing Archaeology

https://learninglegacy.hs2.org.uk/




Industry Learning Legacy

HS2 learning Legacy
Lectures and Presentation
Seminars and Working
Groups

Magazine articles and
Journal Publications
Conference Presentations
and Proceedings

Training and Chartership
Experience

Quaternary Newsletter

QN

Reports: Meetings

QUATERNARY OF HS2
JOINT MEETING - QRA ENGINEERING RESEARCH GROUP
AND ENGINEERING GEOLOGY GROUP OF THE GEOLOGICAL SOCIETY

Thursday 15" and Friday 16® June 2023, Birmingham and Midland Institute
Dr Becky Briant, Department of Geography, Birkbeck, University of London,

Malet Street, London, WC1E 7HX, b.briant@bbk.ac.uk
Dr Paul Fish, Jacobs, 2 Colmore Square, Birmingham B4 6BN, paul.fish@jacobs.com

Lyell—~ Geological Sacity [ove—
¥ Publi ions

MENCES - DWO - ALENTS SUBMIT  SUBSCHIBE  RECOMMEND

Engineering geomorphology of HS2: management of geohazards

0)(a)(s mm-ul m

Technical Papers (ECSMGE 2024)

1. In Situ and Laboratory Investigation of Dynamic Performance of a
Cement-Stabilised Chalk Trial Embankment to be completed this week

2. Nianagemenl Of the Dynamic Performance of Mainline Earthworks for
High-Speed Rail to be completed this week

3. Ground Investigation methods used in a high-speed railway for mitigation
of dissolution feature risk in Chalk (paper complete)

4. Interpretation of large diameter preliminary pile tests in Ampthill Clay,

s=. WTERNATIONAL
== GEQSYNTHETICS
JETY

== SOCE

[

BGA / IGS Invitational Lecture
Geotschnical baseline Innovation, Progress and Geosynthetics on HS2
reports: a guide to Nick Sartain (HS2)
good practice 3 - é

Sponsored by: '

itishgeotech.org

Credit: Nick Sartain and Sarah Trinder at HS2

B =e.
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From the HS2 Learning Legecy website

Shaft friction design for piles in
extremely weak to weak Mercia
Mudstone

Colne Valley Viaduct foundation
design

Ground Heave in Deep Cuttings:
Evolution From Generic to Specific
Models to Enable Refinement of a
Risk Management Strategy

Investigation of the behaviour and the

Driving efficiency and sustainability in

material reuse through GeoBIM

Incorporation of digital ground

investigation data and geological

model into the 3D BIM environment

Managing uncertainty in ground

conditions in design on a megaproject

where ground investigation is highly

variable

Innovative ground data management

design for piles subject to ground
heave

Route-wide contamination risk
assessment modelling in support of a

Test pile design, construction and
testing — maximising the benefits of

sustainable earthwork material reuse

preliminary pile test results in pile

framework

design and construction at Euston
Approaches



https://learninglegacy.hs2.org.uk/document/shaft-friction-design-for-piles-in-extremely-weak-to-weak-mercia-mudstone/
https://learninglegacy.hs2.org.uk/document/shaft-friction-design-for-piles-in-extremely-weak-to-weak-mercia-mudstone/
https://learninglegacy.hs2.org.uk/document/shaft-friction-design-for-piles-in-extremely-weak-to-weak-mercia-mudstone/
https://learninglegacy.hs2.org.uk/document/driving-efficiency-and-sustainability-in-material-reuse-through-geobim/
https://learninglegacy.hs2.org.uk/document/driving-efficiency-and-sustainability-in-material-reuse-through-geobim/
https://learninglegacy.hs2.org.uk/document/colne-valley-viaduct-foundation-design/
https://learninglegacy.hs2.org.uk/document/colne-valley-viaduct-foundation-design/
https://learninglegacy.hs2.org.uk/document/incorporation-of-digital-ground-investigation-data-and-geological-model-into-the-3d-bim-environment/
https://learninglegacy.hs2.org.uk/document/incorporation-of-digital-ground-investigation-data-and-geological-model-into-the-3d-bim-environment/
https://learninglegacy.hs2.org.uk/document/incorporation-of-digital-ground-investigation-data-and-geological-model-into-the-3d-bim-environment/
https://learninglegacy.hs2.org.uk/document/ground-heave-in-deep-cuttings-evolution-from-generic-to-specific-models-to-enable-refinement-of-a-risk-management-strategy/
https://learninglegacy.hs2.org.uk/document/ground-heave-in-deep-cuttings-evolution-from-generic-to-specific-models-to-enable-refinement-of-a-risk-management-strategy/
https://learninglegacy.hs2.org.uk/document/ground-heave-in-deep-cuttings-evolution-from-generic-to-specific-models-to-enable-refinement-of-a-risk-management-strategy/
https://learninglegacy.hs2.org.uk/document/ground-heave-in-deep-cuttings-evolution-from-generic-to-specific-models-to-enable-refinement-of-a-risk-management-strategy/
https://learninglegacy.hs2.org.uk/document/managing-uncertainty-in-ground-conditions/
https://learninglegacy.hs2.org.uk/document/managing-uncertainty-in-ground-conditions/
https://learninglegacy.hs2.org.uk/document/managing-uncertainty-in-ground-conditions/
https://learninglegacy.hs2.org.uk/document/managing-uncertainty-in-ground-conditions/
https://learninglegacy.hs2.org.uk/document/investigation-of-the-behaviour-and-the-design-for-piles-subject-to-ground-heave/
https://learninglegacy.hs2.org.uk/document/investigation-of-the-behaviour-and-the-design-for-piles-subject-to-ground-heave/
https://learninglegacy.hs2.org.uk/document/investigation-of-the-behaviour-and-the-design-for-piles-subject-to-ground-heave/
https://learninglegacy.hs2.org.uk/document/innovative-digital-ground-data-management/
https://learninglegacy.hs2.org.uk/document/route-wide-contamination-risk-assessment-modelling-in-support-of-a-sustainable-earthwork-material-reuse-framework/
https://learninglegacy.hs2.org.uk/document/route-wide-contamination-risk-assessment-modelling-in-support-of-a-sustainable-earthwork-material-reuse-framework/
https://learninglegacy.hs2.org.uk/document/route-wide-contamination-risk-assessment-modelling-in-support-of-a-sustainable-earthwork-material-reuse-framework/
https://learninglegacy.hs2.org.uk/document/route-wide-contamination-risk-assessment-modelling-in-support-of-a-sustainable-earthwork-material-reuse-framework/
https://learninglegacy.hs2.org.uk/document/test-pile-design-construction-and-testing-maximising-the-benefits-of-preliminary-pile-test-results-in-pile-design-and-construction-at-euston-approaches/
https://learninglegacy.hs2.org.uk/document/test-pile-design-construction-and-testing-maximising-the-benefits-of-preliminary-pile-test-results-in-pile-design-and-construction-at-euston-approaches/
https://learninglegacy.hs2.org.uk/document/test-pile-design-construction-and-testing-maximising-the-benefits-of-preliminary-pile-test-results-in-pile-design-and-construction-at-euston-approaches/
https://learninglegacy.hs2.org.uk/document/test-pile-design-construction-and-testing-maximising-the-benefits-of-preliminary-pile-test-results-in-pile-design-and-construction-at-euston-approaches/
https://learninglegacy.hs2.org.uk/document/test-pile-design-construction-and-testing-maximising-the-benefits-of-preliminary-pile-test-results-in-pile-design-and-construction-at-euston-approaches/

Academic Learning Legacy

Engineering Geology Published Papers (Examples)

Yuderka Trinidad Gonzalez, = The Spatial Variability of the cone tip
Kevin Briggs, William Powrie, resistance of Weathered Mudstone
Nick Sartain, Simon Butler Profiles from CPT testing

Kevin M. Briggs, Letisha
Blackmore, Aleksandra
Svalova, Fleur A. Loveridge,
Stephanie Glendinning,

The influence of weathering on index

properties and undrained shear strength
for the Charmouth Mudstone Formation
of the Lias Group at a site near Banbury,

William Powrie, Simon Butler Oxfordshire, UK
and Nick Sartain

Kevin M. Briggs, Yuderka
Trinidad Gonzalez, William
Powrie, Simon Butler and
Nick Sartain

Quantifying CPT cone factors in clays
derived from weathered mudstone

Credit: Dr Kevin Briggs, Prof William Powrie

The 8th International
Symposium on
Geotechnical Safety and
Risk (ISGSR 2022) -
Newcastle, Australia,
Quarterly Journal of
Engineering Geology and
Hydrogeology

Volume 55
https://doi.org/10.1144/qj
egh2021-066

Quarterly Journal of
Engineering Geology and
Hydrogeology Accepted

Research interests of third party (Examples)

Late Tithonian (Portland-Purbeck) sedimentology,
stratigraphy, palaeoenvironments, climatic and
tectonic frameworks.

British Lower Jurassic Stratigraphy and
Palaeontology.

To undertake detailed stratigraphic and
palaeontological analysis of the Jurassic Lower —
Upper Lias sections exposed through enabling
works between Southam/Chipping Warden areas
where appropriate and to collect and research on
fossil material uncovered from excavations




Ammonites and Ichthyosaur vertebra
(backbone) from the “Transition Bed” which
forms the base of the Whitby Mudstone
formation as seen in the field. Greatworth
Green Tunnel section. These fossils are about
183 million years old from the Lower Jurassic

Credit: Dr Neville Hollingworth, Ross Bichener, Giles
Hemmings




Conclusions

HS2 traverses 250M years of geological time
It’s a unique opportunity to study the strata exposed

These strata present a range of challenges to the construction of the railway,
not least the Jurassic strata

The risk associate with these challenges is created by the uncertainty in their
occurrence

It is the role of the Engineering Geologist to communicate ground uncertainty
through the life of the project

It is important to have a Strategy to Manage that uncertainty

It is important to record and communicate the management of the risks
identified through the Risk Register

Successful management of ground risk requires communication and
contribution from all parties involved

As we progress we are learning

And as we learn we should share that learning to improve understanding and
promote good practice

HS2 will leave a learning legacy and a skills legacy for future project

Ichthyosaurs are not a prevalent as you might hope.




Questions
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