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CIVIL ENGINEERING

“ ... Improving and maintaining the built and natural environment
roads, housing, factories, bridges, sports & leisdocks, dams, harbours,

sea defence, airports, rivers, water, servicedgomm control, environmental
management etc ............

One branch iISTRUCTURAL ENGINEERING...

... which can involve — design assessment of all tygddmiildings, bridges,
oll rigs, masts, stadia, temporary works, toweck$ surveys, repairs,
retaining walls, beams, aluminium spaceframes ...
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HO P The Parthenon, Greece
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=lc] e Notre Dame

Notre Dame Cathedral
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HO P History 2000BC to 1877AD

Building/Structure

Stonehenge
Parthenon

Exeter Cathedral
Notre Dame

First Railway
First Iron Bridge

St Katherine’s Docks
London Underground
Brighton West Pier

Construction Date Methods Of Building Invented
Natural Stone & Clay 8000BC
>2000BC
477BC
Roman Cement 150BC
Early 12th Century
1163AD
Roof Trusses 1600AD
Patented Copper 1700's AD
1769AD
1779AD
Iron Beams 1792AD
Portland Cement 1824AD
1836AD
1863AD
1866AD
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Building/Structure

Statue Of Liberty
Eiffel Tower

First Motorway (M1)
Pompidou

Brighton Marina
Millennium Dome

Construction Date

Methods Of Building

Invented

1886AD
1887AD

1959AD
1969AD

1971AD
1997AD

Steel In Bridges

Reinforced Concrete
London Building Act
Aluminium

GRP

1877AD

1898AD
1909AD
1940’s AD

1970’s AD



=lc] e Russian Dam

11



12



Cardiff Bay



Motorway Interchange
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Oresund Bridge
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Channel Tunnel
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Channel Tunnel
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Trafford Centre, Manchester



National Centre for Popular



Flood Wall

Flood gate
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Marina, Newhaven
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Bluewater
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Millennium Dome
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Waste to Enero
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Landslides
™



Clay shrinkage

Effect of Clay Shrinkage




Granular
Wastes

BS EN 12457-3
at LS 10 I/kg

Inert SNRHW Haz
As (arsenic) 0.5 2 25
Be (barium) 20 100 300
Cd (cadmium) 0.04 1(0.1) 5(1)
Cr (chromium - total) 0.5 10 70
Cu (copper) 2 50 100
Hg (mercury) 0.01 0.2(0.02) 0.2(0.4)
Mo (molybdenum) 0.5 10 30
Ni (nickel) 0.4 10 40
Pb (lead) 0.5 10 50
Sb (antimony) 0.06 0.7 5
Se (selenium) 0.1 0.5 7
Zn (zinc) 4 50 200
Cl (chlorine) 800 15,000 25,000
F (fluorine) 10 150 500
SO, | (sulphate) 1,000 20,000 60,000
Total Dissolved Solids 4,000 60,000 100,000
Phenol Index 1
Dissolved Organic Solids 500 800 1,000
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e Basic remediation options

Source removal
Pathway interruption
Receptor relocation

e Source removal discounted

Vicinity to house (including beneath)

Likely to be very low remedial targets (dissolved
phase)

Long timescale
Highly intrusive
Continued water risks — did not drive endpoints

* Receptor removal not a substainable option

Private residences
No desire to relocate

 Remediation strategy

Address human health urgently
Then achieve LNAPL removal






Artefacts
™
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Gas explosion
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Eastbourne Marina
=
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