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Summary

Introduction
Assessment of Ground Conditions

— Strata Classification
— Previous Experience
— Risk Assessment

Bearing Piles

— Sheffield Coal Measures
— Manchester Hospital Manchester Marls
— Liverpool Arena Sherwood Sandstone

Retaining Walls

— Manchester Sherwood Sandstone (Sandstone)
— Birmingham Sherwood Sandstone (Mudstone)
— Brecon Coal Measures

—
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Introduction
Vinci
— Concessions, Energy, Roads and Construction
— Group T/O €25 bn+ (£1.2bn in UK)
— Employees 142,000 (7,900 in UK)

Soletanche Bachy Group

— Worlds largest foundation contractor
— Group T/O €1 bn+

— Employees 4,000

Bachy Soletanche Ltd
— UKs largest foundation contractor
— Company T/O  £100 m+
— Employees 400 (75 in North)

— Northern Europe (UK, Ireland, Scandinavia) —
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Assessment of Ground Conditions

Strata Classification
— Borehole / CPT Logs
—Insitu and Lab Test Results

Propose Design Parameters

— Moderately Conservative
— Worst Credible

Consider Foundation Performance

Risk Assessment
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Previous Experience — SI + WTP Database
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Previous Experience — SI + WTP Database
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Previous Experience — Drilling Methods
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Risk Assessment

Health and Safety — CDM
Environmental Impact
Technical

Construction

Risk Control Measures
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Risk Assessment - Technical

SETTLEMENT (mm)
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Case 1 6

End Bearing Pile
- FOS=30 ® ; .
— USF = 10% Quit i
— UEB = 90% Quit = T :
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Risk Assessment - Technical

SETTLEMENT (mm)
0

15xSWL

Case 2

Shaft Friction Pile
- FOS=20
— USF =90% Qult
— UEB =10% Qult
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Case Study - Sheffield

CFA bearing pile scheme — Value £104,000
Limited borehole information

Design based on general descriptions of Coal
Measures (weak to mod weak siltstone)

Design dependant on end bearing
Probing essential

Initial probing proved competence of rock
Settlement = 8 mm at SWL (initial tests)
Settlement = 50 mm at SWL (later tests)

The Northern Geotechnical Group Seminal 2008

Case Study - Sheffield

Additional boreholes undertaken by BSL

— very weak completely weathered mudstone

— consistent with test pile results

The rock profile changed significantly across site
Internal concerns

— Control and support of site operations?

— Drilling head and method of construction?

— Were risks adequately relayed to the site team?

Costs £300,000
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Case Study - Manchester

Manchester Marls

5 Phases over 3 years
1000 CFA piles (alternative)
600 to 1200 mm dia.
SWL up to 7000 kN
Settlement < 10 mm
Prelim. load testing

Rig instrumentation
Drilling parameters
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Case Study - Manchester

Drilling Parameters

Agreed with site team
— Designer / Engineer
— Foreman

— Driver / Banksman
Rock sockets ensured
— Torque of rig

— Penetration rate

— Auger rotation

— Drill time

— Noise and vibration

— Rock assessment
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Case Study — Liverpool Arena

1700 No. 600 to 900 mm diameter piles

SWL up to 4000 kN

Very weak to mod strong Sherwood Sandstone
Large Diameter Rotary piles — conforming
Alternative heavy duty CFA proposed

Rock sockets up to 5.0 m

Preliminary trials with various cutting heads
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Case Study — Liverpool Arena

The Northern Geotechnical Group Seminal 2008




Case Study — Liverpool Arena
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Case Study — Liverpool Arena
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Case Study — Manchester

Triple basement for building — 50 by 60 m
8.0 m temporary cantilever retaining wall
Lateral deflection limit of 10 mm

Shallow weathered Sherwood Sandstone
Shallow ground water level

Secant retaining wall — 900 mm diameter piles
Analyses suggested 25 mm deflection

BSL agreed to 36 mm deflection limit

Actual deflection 7 to 9 mm on three sides of box
18 mm deflection on fourth side of box
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Case Study — Manchester
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Case Study — Manchester
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Case Study — The Cube, Birmingham

6 storey basement for building — 50 by 60 m
19.5 m excavation

Numerous propping options considered
Lateral deflection limit of 20 mm

Very weak Mudstone over Sandstone

Deep ground water level

Contiguous retaining wall — 900 mm dia. piles
Analyses suggested 20 mm deflection
Extensive monitoring of piles

Actual deflection up to 17 mm
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Case Study — The Cube, Birmingham
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Case Study — The Cube, Birmingham
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Case Study — The Cube, Birmingham
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Case Study — The Cube, Birmingham
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Case Study — Brecon

24.0 m deep caisson
for TBM launch failed
Boulders above the
strong Coal Measures
rock ignored
Remedial hard-hard
secant

Heavy duty rotary
piling essential
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Hard Soils and Weak Rocks

Risk Assessment is essential part of
design process

Weak rocks can be highly variable
Use previous experience

All members of the site team can
contribute

Improving use of instrumentation
Modify solution as the works progress

Risk Assessment is essential part of
design process
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