Rock fall

(“Fragmental” rock fall)

Fragments travel
independently, not as a mass.
They contact the ground — free
fall, rolling, bouncing
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Rock fall, Salmon Arm
British Columbia
Block 5x5x2 m

Sunnybrae rock
fall, 1982




Talus cones, Keremeos
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How far does rock fall reach?

Talus deposits, rock fall shadow




Rock fall hazards

Rock block topple
Chaco Canyon,

New Mexico
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Rock fall and topple, definitions

Rock Fall: Detachment, fall, rolling and bouncing of rock fragments. May occur singly
or in clusters, but there is little dynamic interaction between individual particles.
Usually of small volume.

Rock Block Topple: Forward rotation and overturning of rock columns or plates (one or
many) separated by closely-spaced, steeply-dipping joints. The rock is relatively
massive and rotation occurs on well-defined basal discontinuities. Movement may
begin slowly, but the last stage of failure is extremely rapid. Occurs at all scales.

Rock Flexural Topple: Bending and forward rotation of a rock mass characterized by
very closely-spaced, steeply dipping joints or schistose partings. The rock is relatively
weak and fissile. There are no well-defined basal discontinuities that could allow for
rotation of blocks. The movement is generally slow and tends to self-stabilize.
However, secondary rotational sliding may develop in the hinge zone of the toppling.
Occurs at large scale.
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Rock Fall: Detachment, fall, rolling and bouncing of rock
fragments. May occur singly or in clusters, but there is
little dynamic interaction between individual particles.
Usually of small volume.

Rock fall, Salmon Arm
British Columbia, 1982.

Block 5x5x2 m fell and then
rolled, two fatalities
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Talus deposits,
“rock fall shadow”
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The profiles have

101 Profiles of 16 surveyed rockfall paths from British Columbia tmodificd from Hungr and Evans 1988)
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Talus cones, Keremeos

Chaco Canyon, New Mexico

Rock Block Topple: Forward rotation and overturning of
rock columns or plates (one or many) separated by closely-
spaced, steeply-dipping joints. The rock is relatively
massive and rotation occurs on well-defined basal
discontinuities. Movement may begin slowly, but the last
stage of failure is extremely rapid. Occurs at all scales.




Multiple block tople
Czech Republic

A catastrophic block
topple?
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Rock Flexural Topple: Bending and forward rotation of a
rock mass characterized by very closely-spaced, steeply
dipping joints or schistose partings. The rock is relatively
weak and fissile. There are no well-defined basal
discontinuities that could allow for rotation of blocks. The
movement is generally slow and tends to self-stabilize.
However, secondary rotational sliding may develop in the
hinge zone of the toppling. Occurs at large scale.

Frictional sliding criterion

Sliding occurs only if
the arrow is outside the
shaded area




Kinematic test for block toppling
(Cruden, 1989, Goodman and Bray, 1976)
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a = dip of joints
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Flexural toppling
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Mt. Breakenridge Rockslide (Nichol et al., 2002)
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La Clapiere,
France

Flexural topple
changing to a rock

slump
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