
 

VII 

 

Appendix 

Appendix A 

 
GPS-coordinates showing the position of the measurement stations. 
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Appendix B 

 
Hilshade of Lifjellet showing the 43 stereoplots distributed at the GPS-location of their 

measurement stations.  Upper picture is the western part of the cliff. Lower is eastern part. 
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Appendic C 

 
Hillshade map of Lifjellet, showing all lineaments mapped with colors according to orientation. 

The domains used for the individual lineament analysis for each domain is defined. 
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 1 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,0 Mean μ 5,5

Low 30,0 % 30,0 % Maximum 8,8 St. dev. σ 1,2

Medium 57,5 % 87,5 % Mode 4,0 μ - 2σ 3,0

High 12,5 % 100,0 % Mean 5,7 μ + 2σ 7,9

Very high 0,0 % 100,0 % 5% percentile 4,0 Corr. Coeff.. 0,9992

95% percentile 7,5 K-S-test 8,0 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 50,0 %

Fully open over width of slide body (few cm to m) 1 50,0 %

Comment:

orientation as J4. The fracture is mostly open(10cm-50cm), with some parts seen as depression.

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 100,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 100,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 50,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 50,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 100,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 0,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 0,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

No indications for morphology along the cliff side, but some layers of deformed rock mass high up in the side.

No displacement measurements taken.

Standard value if unknown

No fresh surfaces at the block

Large post-glacial rockslide-event from this cliffside, and several smaller events in the 1990s. 

Planar sliding is possible along the persistent J4, but held back in the toe. Bi-planar failure possible along J4 and bedding.

Hazard score Fitted normal distrubution

The backbounding fracture starts at the free northern lateral side. It moves parallel to the cliff along varying structures, but following the same 

J4 is dipping with the same dip as the slope.

Free northern, and partly developed southern flank. Southern is a highly fractured area with open cracks following stepwise structures along J2 and J3.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 2 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 3,8 Mean μ 5,0

Low 48,0 % 48,0 % Maximum 8,3 St. dev. σ 1,2

Medium 44,4 % 92,4 % Mode 3,8 μ - 2σ 2,6

High 7,6 % 100,0 % Mean 5,2 μ + 2σ 7,5

Very high 0,0 % 100,0 % 5% percentile 3,8 Corr. Coeff.. 0,9982

95% percentile 7,3 K-S-test 10,4 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 100,0 %

Fully open over width of slide body (few cm to m) 1 0,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 0,0 %

Fully developed or free slope on 2 sides 1 100,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 100,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 0,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 60,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 40,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 0,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Planar sliding is possible along the persistent J4, but held back in the toe. Bi-planar failure possible along J4 and bedding. 

Hazard score Fitted normal distrubution

Backbounding fracture seen at the eastern flank, but only as depression at back scarp, and not very visible at the west side.

J4 is a potential sliding structure, but not fully daylighting at the toe of the block.

Free flanks on both sides.

No clear morphological indications, but toe line is interpreted at an area of slightly more fractured rock mass.

No displacement measurements taken.

Standard value if unknown.

No fresh surfaces seen at the cliff face.

Several historic events in the 1990s
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 3 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,5 Mean μ 6,5

Low 4,5 % 4,5 % Maximum 9,8 St. dev. σ 0,0

Medium 65,1 % 69,6 % Mode 5,0 μ - 2σ 6,4

High 30,1 % 99,7 % Mean 6,5 μ + 2σ 6,5

Very high 0,3 % 100,0 % 5% percentile 4,8 Corr. Coeff.. 0,9582

95% percentile 8,4 K-S-test 49,5 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 30,0 %

Fully open over width of slide body (few cm to m) 1 70,0 %

Comment:

 and the mid part is a depression.

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 100,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 50,0 %

Fully developed or free slope on 2 sides 1 50,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 100,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 0,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 0,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 50,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 50,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 0,0 %

Increase of rock fall activity 1 100,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Wedge failure along J2 and J4 is possible, the intersection line is daylighting.

Hazard score Fitted normal distrubution

Backscarp clearly showing displacement of several meters in one part of scenario, while the other part follows a crack with opening of 20cm for 45m, 

and the mid part is a depression.

No penetrative structures dip out of the slope, J2 is vertical and J4 is lateral release and dipping 70 degrees out

Free eastern flank, and a persistent structure (J4) delimiting on the western flank.

The unstable slope is clearly defined at the cliffside. Can track cracks at both sides of block that looks like it can be a failure surface. But it is massive 

rock.

No displacement measurements taken.

Standard value if unknown

Fresh surfaces straight under the toe of the block.

Several smaller events in the 1990s. 
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 3 Scenario: B Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,8 Mean μ 6,2

Low 7,5 % 7,5 % Maximum 9,5 St. dev. σ 1,2

Medium 64,5 % 72,0 % Mode 4,8 μ - 2σ 3,8

High 28,0 % 100,0 % Mean 6,4 μ + 2σ 8,6

Very high 0,0 % 100,0 % 5% percentile 4,8 Corr. Coeff.. 0,9992

95% percentile 8,3 K-S-test 7,9 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 100,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 50,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 50,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

significant structure.

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 100,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 0,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 0,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 50,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 50,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 0,0 %

Increase of rock fall activity 1 100,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Wedge failure along J2 and J4 is possible, and the intersection line is daylighting.

Hazard score Fitted normal distrubution

Backscarp showing displacement of several meters, but not surveyed in the field.

No penetrative structures dip out of the slope. Backscarp is vertical in the significant measurements.

Persistent structures delimiting the flanks. J5 on the eastern flank has 20cm opening and is water-bearing, J4 at the west flank is not surveyed but is a 

significant structure.

The unstable slope is clearly defined at the cliffside. Can track cracks at both sides of block that looks like a failure surface. But it is massive rock.

No displacement measurements taken.

Standard value if unknown

Fresh surfaces straight under the toe of the block.

Several smaller events in the 1990s. Large deposits straight under the scenario.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 3 Scenario: C Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,3 Mean μ 6,4

Low 12,8 % 12,8 % Maximum 10,3 St. dev. σ 0,0

Medium 57,9 % 70,7 % Mode 5,5 μ - 2σ 6,4

High 29,0 % 99,6 % Mean 6,4 μ + 2σ 6,4

Very high 0,4 % 100,0 % 5% percentile 4,3 Corr. Coeff.. 0,9497

95% percentile 8,4 K-S-test 50,4 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 80,0 %

Fully open over width of slide body (few cm to m) 1 20,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 50,0 %

Fully developed or free slope on 2 sides 1 50,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 50,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 50,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 0,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 0,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 0,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 100,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 50,0 %

Increase of rock fall activity 1 50,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

The unstable slope is clearly defined at the cliffside as an overhanging block, with a west lateral limit seen as a crack.

No displacement measurements taken.

Standard value if unknown

Fresh surfaces further down in the cliff face, but no fresh surfaces on this block.

Several smaller events in the 1990s. 

Planar sliding is partly possible along J2, but is not daylighting along the significantly measured structure.

Hazard score Fitted normal distrubution

Backbounding fracture is open(20cm) almost over the whole body, but a depression follows the last 10m to the west side.

Penetrative structure dips steeper than the slope

Free eastern flank, and a persistent structure delimiting on the western flank following the orientation of J5, is 20cm open and water-bearing.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 4 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,0 Mean μ 5,8

Low 18,8 % 18,8 % Maximum 10,0 St. dev. σ 1,3

Medium 61,0 % 79,7 % Mode 5,3 μ - 2σ 3,3

High 20,2 % 99,9 % Mean 6,0 μ + 2σ 8,4

Very high 0,1 % 100,0 % 5% percentile 4,1 Corr. Coeff.. 0,9995

95% percentile 8,0 K-S-test 5,3 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 80,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 20,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 50,0 %

Fully developed or free slope on 2 sides 1 50,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 50,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 50,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Toppling along uncertainties of J2 is possible, and the structure is persistent.

Hazard score Fitted normal distrubution

Fully open backscarp (2m) along the orientation of J2. Open until a depth of 20meters.

J2 is a vertical structure, which some variations can dip out of the slope.

Free western flank, and partially open eastern flank seen as depression following the significant J3.

Standard value for toppling (morphological rupture not visible in toppling)

No displacement measurements taken.

Standard value if unknown

No fresh surfaces from rock fall activity spotted around the block.

Several events in the 1990s. 
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 5 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 2,8 Mean μ 4,6

Low 66,6 % 66,6 % Maximum 8,3 St. dev. σ 0,0

Medium 30,8 % 97,4 % Mode 3,8 μ - 2σ 4,6

High 2,6 % 100,0 % Mean 4,6 μ + 2σ 4,7

Very high 0,0 % 100,0 % 5% percentile 2,8 Corr. Coeff.. 0,9501

95% percentile 6,8 K-S-test 45,0 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 100,0 %

Fully open over width of slide body (few cm to m) 1 0,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 80,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 20,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 100,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

to follow further in.

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 100,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 0,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 100,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 0,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 0,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 50,0 %

Increase of rock fall activity 1 50,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

No morphological expressions

No displacement measurements taken.

Standard value if unknown

Surfaces reminding of rock fall activity, but difficult to define an increase.

Several smaller events in the 1990s. 

Kinematic feasibility test does allow for planar failure and toppling along J2, but this structure is vertical and no significant structures have slacker dip.

Hazard score Fitted normal distrubution

Backscarp is clear at eastern side for 40m, following depressions mixed with some open structures to the east. Not easy to define exact limits in field.

Penetrative structure of J2 dip steeper than the slope. Clear penetrative structure seen at cliff face

Free eastern flank, and partly developed western flank along J1 and J4. The intersection with slope is highly fractured and closely spaced, but difficult 

to follow further in.



 

XVII 

 

 

  

Hazard assessment of large unstable rock slopes in Norway

Site name: Location 5 Scenario: B Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,8 Mean μ 6,5

Low 10,0 % 10,0 % Maximum 10,3 St. dev. σ 1,3

Medium 53,0 % 63,0 % Mode 5,8 μ - 2σ 3,9

High 36,0 % 99,0 % Mean 6,7 μ + 2σ 9,1

Very high 1,0 % 100,0 % 5% percentile 4,8 Corr. Coeff.. 0,9985

95% percentile 8,8 K-S-test 7,3 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 100,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 0,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 66,7 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 33,3 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 50,0 %

Increase of rock fall activity 1 50,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Toppling possible along J1 and partly possible along J2. The block can fall in two different directions.

Hazard score Fitted normal distrubution

Backscarp clear with some tilt of block along a variation of J2. Opening of 2m, and clearly penetrative seen along the east flank.

Penetrative structure (J2) dip steeper than the slope.

Free eastern flank, partly developed western structure along the orientation of J1, but with varying dip, more vertical with depth.

Fractures seen at the slope suggests formation of rupture surface and lateral limits. More fractured rock at this scenario than the rest of the location.

No displacement measurements taken.

Standard value if unknown

Surfaces reminding of rock fall activity, but difficult to define an increase.

Several smaller events in the 1990s. Large deposits straight under the scenario.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 6 Scenario: A Made by: Vegard Nes Date: 26.04.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,3 Mean μ 5,0

Low 37,5 % 37,5 % Maximum 6,3 St. dev. σ 0,7

Medium 62,5 % 100,0 % Mode 5,3 μ - 2σ 3,6

High 0,0 % 100,0 % Mean 5,1 μ + 2σ 6,4

Very high 0,0 % 100,0 % 5% percentile 4,3 Corr. Coeff.. 0,9975

95% percentile 6,3 K-S-test 13,0 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 100,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 50,0 %

>0 - 0.5 cm/year 1 50,0 %

0.5 - 1 cm/year 2 0,0 %

1 - 4  cm/year 3 0,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Toppling is possible along the vertical backbounding, penetrative structure of J2.

Hazard score Fitted normal distrubution

Continuous, open backbounding fracture with 0,3m opening and 30m depth following the orientation of J2.

J2 dipping vertical, steeper than the slope.

Western flank fully developed along J4, while eastern limit is following a depression in the orientation of the persistent structure J1.

No indications for morphology, but standard value for toppling. (No morphology signs needed)

Displacement measurements indicate 2,4mm/year for parts of the scenario, but unsure results for whole scenario.

Standard value if unknown

No fresh surfaces at the block.

Event from same block in 1992, and many other events visible along the cliff.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 6 Scenario: B Made by: Vegard Nes Date: 26.04.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 5,3 Mean μ 5,6

Low 0,0 % 0,0 % Maximum 6,5 St. dev. σ 0,5

Medium 100,0 % 100,0 % Mode 5,3 μ - 2σ 4,6

High 0,0 % 100,0 % Mean 5,8 μ + 2σ 6,5

Very high 0,0 % 100,0 % 5% percentile 5,3 Corr. Coeff.. 0,9989

95% percentile 6,5 K-S-test 10,4 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 50,0 %

Fully developed or free slope on 2 sides 1 50,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 0,0 %

>0 - 0.5 cm/year 1 100,0 %

0.5 - 1 cm/year 2 0,0 %

1 - 4  cm/year 3 0,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Toppling is possible along the vertical backbounding structure of J2.

Hazard score Fitted normal distrubution

Continuous, open backbounding fracture with 0,5m opening and 50m depth, following a very prsistent J2.

J2 is a penetrative structure dipping steeper than the slope

Western flank fully developed along J4 with 30-40cm opening and 5m depth, while eastern limit is following a depression with orientation of J1.

No indications for morphology, but standard value for toppling. (No morphology signs needed)

Displacement measurements indicate 2,4mm/year for the scenario.

Standard value if unknown

No fresh surfaces at the block.

Event from same block in 1992, and many other events visible along the cliff.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 7 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,3 Mean μ 5,7

Low 13,0 % 13,0 % Maximum 7,5 St. dev. σ 0,8

Medium 81,5 % 94,4 % Mode 5,5 μ - 2σ 4,0

High 5,6 % 100,0 % Mean 5,8 μ + 2σ 7,3

Very high 0,0 % 100,0 % 5% percentile 4,3 Corr. Coeff.. 0,9993

95% percentile 7,1 K-S-test 7,8 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 0,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 100,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 33,3 %

Fully developed or free slope on 2 sides 1 66,7 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 66,7 %

>0 - 0.5 cm/year 1 33,3 %

0.5 - 1 cm/year 2 0,0 %

1 - 4  cm/year 3 0,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 33,3 %

Increase of rock fall activity 1 66,7 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

No indications for morphology, but standard value for toppling. (No morphology signs needed)

No significant displacement in a 10-year period, but displacement is measured.

Standard value if unknown

Some fresh rock fall from block.

Several events is seen along the cliff, two of them in the 1990's.

Toppling is possible and partly possible along the two vertical backbounding structures, J3 and J6.

Hazard score Fitted normal distrubution

Continuous, open backbounding fracture with 0,5m opening and estimated 100m depth. Fracture is following structures of J3 and J6.

Steep structures with orientation of J3 and J6 delimit the block, but is steeper than the slope.

Free flank on east side, and partly to fully developed on western side.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 8 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 3,3 Mean μ 4,7

Low 52,5 % 52,5 % Maximum 8,3 St. dev. σ 1,3

Medium 42,0 % 94,5 % Mode 4,3 μ - 2σ 2,2

High 5,5 % 100,0 % Mean 4,9 μ + 2σ 7,2

Very high 0,0 % 100,0 % 5% percentile 3,3 Corr. Coeff.. 0,9979

95% percentile 7,0 K-S-test 9,0 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 100,0 %

Fully open over width of slide body (few cm to m) 1 0,0 %

Comment:

following one spesific structure.

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 100,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 100,0 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Failure is kinematically possible for toppling, along significant joint sets of J6.

Hazard score Fitted normal distrubution

Open backbounding fracture , at some points 20m deep at the eastern side followed by a depression the last10m to the west. The crack is not 

following one spesific structure.

No penetrative structures dip out of the slope.

Free eastern flank, and partly developed western flank in the orientation of a very persistent structure, J3.

Standard value for toppling (morphological rupture not visible in toppling)

No displacement measurements taken.

Standard value if unknown

No rockfall activity seen on the block

Several smaller events in the 1990s. 
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 8 Scenario: B Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 0,0 % 0,0 % Minimum 4,0 Mean μ 5,5

Low 22,5 % 22,5 % Maximum 9,0 St. dev. σ 1,3

Medium 68,5 % 91,0 % Mode 5,0 μ - 2σ 3,0

High 9,0 % 100,0 % Mean 5,7 μ + 2σ 8,0

Very high 0,0 % 100,0 % 5% percentile 4,0 Corr. Coeff.. 0,9980

95% percentile 7,8 K-S-test 9,3 %

1. Backscarp Score Norm. prob.

Not developed 0 0,0 %

Partly open over width of slide body (few cm to m) 0,5 0,0 %

Fully open over width of slide body (few cm to m) 1 100,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 100,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 0,0 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 0,0 %

Fully developed or free slope on 2 sides 1 100,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 0,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 100,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Standard value for toppling (morphological rupture not visible in toppling)

No displacement measurements taken.

Standard value if unknown

No rockfall activity seen on the block

Several smaller events in the 1990s. 

Failure is kinematically possible along J5, which is a persistent structure.

Hazard score Fitted normal distrubution

Open backbounding fracture along J5, with 2m opening for a distance of 30m.

No penetrative structures dip out of the slope, but J5 dip into the slope.

Free eastern flank, and fully developed western flank along the very visible joint set J3.
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Hazard assessment of large unstable rock slopes in Norway

Site name: Location 9 Scenario: A Made by: Vegard Nes Date: 19.05.2018

Hazard classes Probability Cumulative prob.

Very low 4,0 % 4,0 % Minimum 2,3 Mean μ 4,0

Low 67,0 % 71,0 % Maximum 8,3 St. dev. σ 1,3

Medium 28,2 % 99,2 % Mode 3,5 μ - 2σ 1,4

High 0,8 % 100,0 % Mean 4,2 μ + 2σ 6,6

Very high 0,0 % 100,0 % 5% percentile 2,3 Corr. Coeff.. 0,9995

95% percentile 6,2 K-S-test 6,2 %

1. Backscarp Score Norm. prob.

Not developed 0 80,0 %

Partly open over width of slide body (few cm to m) 0,5 20,0 %

Fully open over width of slide body (few cm to m) 1 0,0 %

Comment:

2.Potential sliding structures Score Norm. prob.

No penetrative structures dip out of the slope 0 100,0 %

Penetrative structures dip on average < 20 degree or steeper than the slope 0,5 0,0 %

Penetrative structures dip on average > 20 degree and daylight with the slope 1 0,0 %

Comment:

3. Lateral release surfaces Score Norm.prob.

Not developed 0 0,0 %

Partly developed on 1 side 0,25 0,0 %

Fully developed or free slope on 1 side or partly developed on 2 sides 0,5 66,7 %

Fully developed or free slope on 1 side and partly developed on 1 side 0,75 33,3 %

Fully developed or free slope on 2 sides 1 0,0 %

Comment:

4. Kinematic feasibility test Score Norm. prob.

Kinematic feasibility test does not allow for planar sliding, wedge sliding or toppling 0 0,0 %

Failure is partly kinematically possible (movement direction is more than ±30° to slope orientation) 0,5 0,0 %

Failure is kinematically possible (movement direction is less than ±30° to slope orientation) 0,75 0,0 %

Failure is partly kinematically possible on persistent discontinuities (movement direction is more than ±30° to slope orientation) 0,75 50,0 %

Failure is kinematically possible on persistent discontinuities (movement direction is less than ±30° to slope orientation) 1 50,0 %

Comment:

5.  Morphologic expression of the rupture surface Score Norm. prob.

No indication on slope morphology 0 50,0 %

Slope morphology suggests formation of a rupture surface (bulging, concavity ‐convexity, springs) 0,5 25,0 %

Continuous rupture surface is suggested by slope morphology and can be mapped out 1 25,0 %

Comment:

6. Displacement rates Score Norm. prob.

No significant movement 0 30,0 %

>0 - 0.5 cm/year 1 30,0 %

0.5 - 1 cm/year 2 30,0 %

1 - 4  cm/year 3 10,0 %

4 - 10 cm/year 4 0,0 %

> 10  cm/year 5 0,0 %

Comment:

7. Acceleration (if velocity is >0.5 cm/yr and <10 cm/yr) Score Norm. prob.

No acceleration or change in displacement rates 0 80,0 %

Increase in displacement rates 1 20,0 %

Comment:

8. Increase of rock fall activity Score Norm. prob.

No increase of rock fall activity 0 100,0 %

Increase of rock fall activity 1 0,0 %

Comment:

9. Past events Score Norm. prob.

No post‐glacial events of similar size 0 0,0 %

One or several events older than 5000 years of similar size 0,5 0,0 %

One or several events younger than 5000 years of similar size 1 100,0 %

Comment:

Toppling along J5 is partly possible with a flat plane within the uncertainties of the bedding plane in the domain.

Hazard score Fitted normal distrubution

Backscarp seen as a depression(march) following the orientation of J5.

The penetrative structure of J5 dip into the slope.

Free eastern flank. Western flank is fractured at the intersection with the cliff face, but only for 10m. Rest is a weak depression.

Standard value for toppling (morphological rupture not visible in toppling)

No displacement measurements taken.

Standard value if unknown

No fresh surfaces from rock fall activity spotted around the block.

Several events in the 1990s. 


