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UKOPA Requirements

 Inland Natural Landsliding

 Pipeline Failure Frequency According to Wall  Pipeline Failure Frequency According to Wall 
Thickness

 Id tif  t  & l k t Identify rupture & leak rates

 Based on 2005 Study for National Gridy



Natural Landslides

 Gravity induced mass movements  Gravity induced mass movements 
Falls/Topples

HMSO 1994
Licensed under the Open Government Licence v1.0.



Natural Landslides

 Gravity induced mass movements  Gravity induced mass movements 
Falls/Topples

Slides

HMSO 1994
Licensed under the Open Government Licence v1.0.



Natural Landslides

 G it  ind d m ss m m nts  Gravity induced mass movements 
Falls/Topples

Slides

Flows

HMSO 1994Licensed under the Open Government Licence v1.0.



BGS Landslides [2005]

 F lls 1 Falls 1
 Slides 295
 Flows 38

 Attributes
 LengthL g

 Width

 Movement Movement

 Recurrence



BGS ‘Susceptibility’ Zones [2003]

Ordnance Survey © Crown copyright. All rights reserved. Licence number 100048441



BGS Landslides [2005]
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Structural Model



Pipeline Survival
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APPROACH [2005]
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Pipeline Failure Rates
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New work

 Numerical Analysis [81 conditions -> SV]Numerical Analysis [8  cond t ons  SV]
 Rupture SV vs WT
 Leak SV vs WT Leak SV vs WT

 Indicative Landslide Incident Rates [LIR] Indicative Landslide Incident Rates [LIR]

Pipeline Failure Rate = LIR x SV



Rupture
Axial strain



Leak
Peak strain



SV – Rupture – ‘high quality’ girth welds
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SV – Rupture – ‘poor quality’ girth welds
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SV - Leak
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Summary Results



Landslide Incident Rates [LIR]

Landslide LIR 
Potential (no per 1000 km yr)

Significant 0.50

M d 0 05Moderate 0.05

Low to nil 0 005Low to nil 0.005

Weighted 0 02Average 0.02

BGS May 2010

P l  F l  R   L R  V
y

Pipeline Failure Rate = LIR x SV CP13/017 British Geological Survey © NERC. All rights reserved.



Landslide Susceptibility
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