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> 3,300 km of cliffs in England & Wales
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HUMAN COSTS

e Loss of life

® Injuries

e Stress and psychological
consequences

PHYSICAL LOSSES

e |Infrastructure;

e Businesses;

e Residential property

THE EMERGENCY RESPONSE
e Evacuation and rescue;

e Temporary Housing;

e Emergency Relief;

Cost of temporary repairs;
Urgent investigation costs.

RELATED COSTS

e Depreciation of land and
property values;

* Increase in cost of insurance
or unavailability of cover;

e Cost of legal actions;

e Cost of publicinquiries.

THE COST OF RISK REDUCTION
MEASURES

Design costs;

Studies and Investigations;
Slope/Cliff Stabilisation;

Coast protection works;
Landslide monitoring;
Instrumentation;

Maintenance;

Public information programmes.

Mclinnes & Moore, 2013

Figure i.4: THE HUMAN AND ECONOMIC CONSEQUENCES OF LANDSLIDING




MEETING LEGAL REQUIREMENTS

ADDRESSING THE RESULTS OF RISK
ASSESSMENTS

POLITICAL PRESSURES

MEETING THE NEEDS OF
STAKEHOLDERS

FINDING THE NECESSARY FUNDING
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Mclnnes & Moore, 2013

Figure 1.6: Effective landslide risk management
involves the reconciliation of a range of demands
including the legislative requirements, political
pressures, the needs of the local population and
funding for implementation.



LANDSLIDE RISK ASSESSMENT, PLANNING AND MANAGEMENT

1. RISK
APPRAISAL
AND
ANALYSIS

Landslide
Hazard and
Risk Zoning

A 4

2. IDENTIFY
RISK AREAS

Planning
Guidance
Maps

v

3. LANDSLIDE MANAGEMENT STRATEGY

|

A 4

A 4

3A. RISK
AVOIDANCE

In light of
Vulnerability
Assessment

3B. RISK
MITIGATION

Engineering
Measures (e.g.
drainage
protection)

3C. RISK ADAPTATION

Strategies for adaptation
(e.g. time-limited
planning consents).
Relocation of properties
& assets

Figure 2.3: A Sequential Approach to Landslide Risk Assessment, Planning and Management
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Landslide Management
Strategy

Local Community

Committee

A

\4

Input and

Response Co-ordination
Review and Dissemination

Consultations

Planning Controls Building Controls Engineering Measures Monitoring
Development Plans Inspections Coastal Defences Climate
Planning Guidance Codes of Practice Cliff Stabilisation Ground Movement
Applications Services Landslide Stabilisation Groundwater
Ground Constraints Building Styles Slope Protection/Toe Loading Landslide Forecasting
Proper Site Investigation Construction Methods Deep Drainage Early Warning Systems
Sustainable Development Remedial Solutions Earthworks Long-term Trends
Risk Avoidance Reduce Vulnerability Reduce Likelihood Risk Awareness

Figure 3.2: A model for a local authority landslide management strategy (Mclnnes & Moore, 2013).




GUIDANCE ON LAND AND PROPERTY
MANAGEMENT
FOR COASTAL RESIDENTS

Don’t excavate
works in advance with t

5) Don'tfell trees or landscape cllffs and slop ‘

6) Regularly inspect swimming pools and ponds for leak
advice on emptying. Regularly clear gutters, downpipes and water bu
regularly.

7) For driveways and hard surfaces, consider using free-draining surface materials such as block
paving or gravel rather than tarmac.

8) Consult with the Council if cliff falls, land slippage, cracks or land settlement occur.

9) Regularly inspect/photograph slopes and clifflines in the vicinity of your property for signs of
change. Cliffs and slopes can be dangerous, please take care at all times.

Figure 3.11: Practical advice for homeowners in a coastal zone affected by instability (Mclnnes & Moore, 2011).



ISDR

International Strategy for Disaster Reduction

Words Into Action:

A Guide for Implementing
the Hyogo Framework

Hyogo Framework for Action 2005-2015:
Building the resilience of nations and
communities to disasters
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Areas that are generally prone to landslide hazards

On existing old landslides.

On or at the base of slopes.

In or at the base of minor drainage hollows.
At the base or top of an old fill slope.

At the base or top of a steep cut slope.
Developed hill sides where leach filled septic

S L

systems are used.

US GEOLOGICAL SURVEY

Areas that are typically considered safe from
landslides

On hard, non-jointed bedrock that has not
moved in the past.

On relatively flat-lying areas away from
sudden changes in slope angle.

At the top or along the nose of ridges, set
back from the top of slopes.

« What to do before a landslide;
« Landslide warning signs;

« What to do during a landslide;
« After a landslide.
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&ﬁ Geotechnical Engineering Office
s Civil Engineering and Development Department

LAYMAN’S GUIDE

TO LANDSCAPE TREATMENT OF SLOPES

{Q Geotechnical Engineering Office
SEDD Civil Engineering and Development Department



EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE

Unstabihsed rock topples and travels downslope
Vegetation removed

Steep unsupported cut fails

Discharges of raofwater soak away rather than
conducted offsite or to secure storage for re-use

Structure unable to tolerate
settlement and cracks

Poorty compactad fill setties

/

unevenly and cracks pool = P BNl »
Inadequate walling unable - . -
to support fill \\ ‘ .\‘,",“
. ==
Inadequately - .
supported cut fals ‘* e Roofwater introduced
*,
Saturated
siope fails ROCK FRAGMENTS
Vegetation @ (oM
removed - ‘/ B - BEDROCK
Mud flow F‘t‘ S e
oceurs A / ‘5_/1
-
‘/ A g Watertight, adequately sited and founded roof water storage
prece =

Ponded water enters slope and activ
Possible travel downslope which impacts cther development

Australian
Geomechanics
Society

2012

EXAMPLES OF GOOD HILLSIDE CONSTRUCTION PRACTICE

Surface water interception drainage

tanks (with due regard for impact of potential leakage)

Flexible structure

Roof water piped off site or stored

On-site detention tanks, watertight and adequately
founded. Potential leakage managed by sub-soil
drains

Vegetation retained
ry 'k'

p.
RQADWAY [

—
ot

BEDROCK

MANTLE OF SOIL AND
ROCK FRAGMENTS
(CoLLuvIiUM)

Pier footings into rock
Subsoil drainage may be
required in slope

Cutling and filling minimised in development

Sewage effluent pumped out or connected to sewer.
Tanks adequately founded and watertight. Potential
leakage managed by sub-soil drains

Engineered retaining walls with both surface and
subsurface drainage (constructed before dwelling)
¢ AGS 2007

See 250 AGS (2000} Appendix J
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Undéré};iﬁing the risks, Empoﬁr?ilgg Communities, Building Resilience -
7 A Good'Practice Guide ‘
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Thank you.

Professor Robin Mclnnes.

i Coastaéﬁotechmcal rgmcinnes@btinternet.com

_‘ : Services www.coastalandgeotechnicalservices.com

Professor Roger Moore.

roger.moore@ch2m.com

@ cH2MHILL.
www.ch2m.com -



