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Presentation Notes
I was going to cover the project as a whole and then cover the geology, risks associated with individual strata (Chalk to London Clay and Superficials) and the different issues that are specific to London (Scour features, major fault zones (Greenwich), dewatering, soft ground tunneling under historic buildings and historic infrastructure, UXO risk and mitigation and finally excavated material strategy.




Crossrail Route

Crossrail
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Central Section

Crossrail

13m/21 km of new sub-surface twin-bore railway
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National tax revenues ﬁ
GDP benefits of of at least £14.8bn Crossrai
at least £36bn

_ Approximately
Crossraill 200 million
10% added to - journeys
London’s rail-based Beneflt‘s generated in
network capacity ~ Total outturn ‘Cost first year
of the Project’
£15.9 Billion .
Up to 14,000 1.5 million people

brought within a 60
min commute of
central London

people required at
peak of construction 54 trains an hour in

peak through
central part of route

delivering a world-class, affordable railway



Summary Programme

Crossrail

2005 2006 2007 2008 2009 2010 | 2011 | 2012 | 2013 2014 2015 2016 2017 | 2018

- -
I

Land & Property
Acquisition
|

Royal Assent Summer 08

Funding

|
Scheme

Design Detailed Design

Procurement

4‘ Launch 1t TBM mid 2011
Enabling Works

Commence Main Works 2010 "
Central Area Tunnelling & Stations

Systems Installation

Rolling Stock Commissioning

Operational Readiness Trial Ops

New trains on existing infrastructure

Phased Opening
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Comparative Running Tunnels

4.35m

Crossrall

3.81m

VICTORIA LINE
JUBILEE LINE EXTENSION 7.15m

CROSSRAIL

7.20m

ALL DIMENSIONS
REFER TO
INTERNAL
DIAMETER

THAMES TIDEWAY

CHANNEL TUNNEL RAIL LINK
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Victoria Line 1905-7

JLE 1993-1999


Central Tunnels Section ﬁ
Tunnel Boring Machines =
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g Xl ‘sl Following recent tunnelling
e experience in London, CLRL
will utilise Earth Pressure
Balance TBMs except for the
Thames crossing where a
Slurry machine will be
employed

TBMs will be the primary
source for controlling ground
movements
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Tunnelling Strategy

Proposed TBM Drives

Crossrail

3. Stepney Green to Pudding Mill Lane
4. Limmo to Victoria Dock Portal
5. Plumstead to North Woolwich
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Typical Platform Tunnel Cross Section

Crossrail

Primary Lining

10.0m

1st Stage
Concrete
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Central Tunnels Geology Long Section 1
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Shows TBM route but excavations to/from the surface for stations, shafts and portals


Central Tunnels Geology Long Section 2

Crossrail
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London Clay

Crossrail

Formation Unit / Member | General Description
/ Bed
London Clay | UnitC Homogeneous, bioturbated, silty clay with dispersed glauconite at
Formation its base.
(units as :
King, 1981) Unit B Homogeneous, slightly calcareous silty clay with several thin beds

of very silty clay / clayey silt. Basal unit is a sparsely glauconitic
sandy clay. Regular succession of semi-continuous
claystone bands at 2 to 3m spacing.

Unit A3 The basal unit is a homogeneous clay containing a number of

semi-continuous claystone bands. Above this the remainder of
Unit A3 consists of silty clay and very silty clay with thin silt and

sand partings. Further thin claystone bands may occur.
Pyrite is present throughout.

Unit A2 Very silty clays and sandy silts on a metric scale, notably

pyritic, non-calcareous and containing glauconite. Thin basal
unit of glauconitic sandy clay with flint pebbles.
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Crossrail

Lambeth Group
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Crossrail

Historic groundwater

Groundwater levels at Trafalgar Square 1845-2005

Annual mean water levels (mO0)
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Stratigraphic Ground risks ﬁ

* Obstructions —London Clay nodules
 Hazardous gases posing a risk to workforce

 |rregular groundwater flows in Lambeth Group
Sand Channels and Harwich Formation

e Aggressive groundwater from oxidation of
sulphates in London Clay

e Smedctite rich clays in London Clay and Lambeth
Group affects material handling and processing
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Obstructions –London Clay nodules

Pebble Beds in Harwich and Upnor Formations

Lambeth Group MLH

Flints in Chalk e.g. Bedwells columnar

Voids and/or dissolution features chalk

Accelerate wear on tbm face requiring intervention causing delay and cost



Hazardous gases posing a risk to workforce

De-oxygenation of air in glauconitic and pyritic sands

Toxic gases e.g. Hydrogen sulphide and hydrogen cyanide

Irregular groundwater flows in Lambeth Group Sand Channels and Harwich Formation

Aggressive groundwater from oxidation of sulphates in London Clay

Smectite rich clays in London Clay and Lambeth Group affects material handling and processing




Site Specific Risks in London
Crossrail

« Faulting and fissuring

e Scour features and buried river channels
e UXO

e Obstructions

e Sensitive structures

 Deep Aquifer

 River Thames
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Faulting and fissuring

Variable ground conditions

Variable groundwater flows

Unstable ground e.g. block instability

Increased ground movements

Scour features and buried river channels

Unstable ground

Variable groundwater flows

UXO

Very Low risk but high consequence

Obstructions

Deep foundations and tunnels

Wells

Boreholes containing groundwater installations

Sensitive structures

Listed buildings

Infrastructure tunnels

sewers

Contamination due to historic land use – docks, shipyards, breweries, distilleries, industrial premises, railway yards etc etc

Deep Aquifer – protected from transport of contamination

River Thames – physical obstruction to the works


faulting

Joints in chalk

n =55
(632 727
0 S5km
F “GTGN T —|
Hes i by ) i % @
——— Fault in Palaeogene at surface; tick on downthow side + Anticline in Palaeozoic strata
. Anticline in Chalk and Palasogene strata Area with steep-sided gravity anomaly, inferred as Mesozoic
syndepositional growth fault
—_—— Inferred fault in Mesczoic strata; tick on downthrow side
J¢F Fault (F) and joint (J) in chalk (in BGS MS; site approximate)
—r Thrust fault in sediments below the late Cimmarian

unconformity; barbs on upthrust side

Figure 42 Principal geological structures of the district.

Seismic line

Crossrail
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Farringdon on Southern fault of loop around Marylebone


Farringdon Station 3D geological model Crossrol
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Faulting

Crossrail
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Scour Features

Crossrail
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Bathymetry Survey

Crossrail

1. Bathymetry
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Eroded and backfilled feature
IN Sseismic section

Crossrail

Clay/silt (generic) Chalk Fine sand

370 m

Eroded &
backfilled feature
~Up t0 9.2 m thick
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Chalk logging

Crossrail

! River Thames 5 North Woolwich
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Historic Buildings

	Royal Carriage Factory (17th Century)

	Verbruggen’s House (1773 for Master Founder at Royal Brass Foundry)

	Royal Brass Foundry (1717 purpose built brass cannon foundry)

Tube system – Oldest (Metropolitan 1863), 1868 district Line, 1890 Northern Line, 1900 Central Line, 

Railways

-Above - DLR

-Adjacent (North Kent Line)

-Below - DLR

Bazalgette sewers 1860s

Utilities – High pressure gas mains, fibro-optic telecom, Satellite stations




Crossrail

WW?2 bomb density map

SCALE OF MILES

No. OF BOMBS PER 1,000 ACRES
- OVER 400 300 - 399

100 - 149

500 - 599 200 - 299 50 - 99

IIIIIII 400 - 497 E%—///} 150 - 199 UNDER 50
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50 kg to 1800kg


Bomb census maps
Crossrall
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Bomb Damage Maps ﬁ
Crossraill

I.
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CIRIA UXO

Crossrail

ﬂ

Unexploded Ordnance
(UXO) - A Guide for the
Unexploded ordnance (UXO) Construction Industry
A guide for the construction industry K Stone, A Murra\/ &
S it e S. Cooke
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250kg bomb

http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=K.%20Stone
http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=A.%20Murray
http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=S.%20Cooke

Excavated Material ﬁ
Crossrail
e Clay 2.3M m?3
* Piling & Diaphragm Walling Arisings 0.68M m3
« Sprayed Concrete Lining 1.4M m?3
e Sand & Gravels 1.15M m3
e Chalk 0.6M m?3
e Lambeth Group 0.9M m?3
 Demolition arisings 0.27M m3
TOTAL 9.5m cu yds (7.3M m3

« Recovery/Recycling Aggregate & hardcore -2.0M m?

FOR BENEFICIAL REUSE 6.9M cu yds 5.3M m3
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2.0M m3 is 2.6 cu yds

5.3M m3 is 6.9M cu yds

7.3M m3 is 9.5M cu yds


Excavated Material Histogram

Crossrail
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Excavated Material ﬁ

e Over 200k m* per month at peak
 Material generated 2010 — 2015
* |nitial transport
—14% by rall — 1M m3 1.3M cu.yds
—39% by barge — 2.9M m?33.8M cu.yds
—47% by road —3.4M m34.4M cu yds

e Overall 85% of transport is by water anc
rail on a volume/mileage basis
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1 is 1.3 cu yds

2.9 3.8




Movement of Excavated Material

Crossrail

- . Wallasea Island
. —41Mm?
_ 3.1Mm? +
Stations
1M me + Shafts
2Mm?3 4.1Mm?
Westbourne Park - Limmo - Recycled
Western Eastern
Tunnelling Site Tunnelling Site East London
Wharf
3
23Mm i PV Il
0.9Mm?3 1
Plumstead e
Portal/Woolwich [ — Manor 0.3Mm?3 0.1 Mm?3
Station Wharf
1.0Mm?
Northfleet Embankment/

\ 4

Queenborough - 1.2 M m?
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Transport ﬁ
Crossrail

Generally 300 loads per day in
Central London

Peak:150-200 lorries moving c600
loads per day Crossrall wide

ﬂ 4 trains of 20 wagons per day
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Location of Sites

Crossrail
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Wallasea Island ﬁ

« RSPB scheme to transform, in a phased and
managed way, 620 hectares of arable farmland into
the coastal marshland it once was.

 The newly restored landscape will be a wetland
mosaic of mudflats and saltmarsh, shallow lagoons
and pastures.

* Criss-crossed by higher level bunds to provide
access.

o Capacity to take approximately 10M m? bulked.
« All excavated material delivered by water.

* Planning application submitted
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Wallasea Island
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Delivering a world-
class affordable
rallway safely through

CfOSSfail effective partnerships
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