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TYPE OF MATEBIAL
TYPE OF MOVEMENT (BEFORE MOVEMENT)
BEDROCK SOILS

(CLASTIC MATERIAL, INCLUDING ROCK FRAGMENTS, SHEARED BEDROCK, ORGANIC MATTER, ETC.)

Niobrara Formation

I. FALLS \‘\\\
fhrm;isf'f?erz‘iﬁ'?gcflﬁ:ifs'sﬂfgg sfta?lf m:vgr,:;gpg; ':I ROCKFAL_L clayey B Till, slow-draining alluvium, alluvium,
leaps and bounds, and rolling of rock and debris A extremely rapid gravel F: colluvium, and loess unit, and loess
fragments without much interaction of one frag- clean
ment with another. sand SOILFALL
very rapid

II. SLIDES

Movement caused by finite shear failure along ROTATIONAL Pierre Shale PLANAR ROTATIONAL

one or several surfaces which are visible or whose Pierre Shale | Pierre Shale D

presence may reasonably be inferred.

Alluvium, colluvium and loess

sandstone Diversion ditch . . e S
unit, loess, and till(2 = —
A. Material in motion not greatly deformed. pssigh i a‘;‘g{‘(‘ =t E song
Moving mass consists of one or a few units. agglomerate)
Maximum dimension of units is greater than shile {i-'.-__‘-““-l
displacement between units. Movement may be strong andesite ')‘“\X?“
controlled by surfaces of weakness such as breccia ‘g-‘ extremely slow
faults, bedding planes or joints. weak == to slaw?
1) SLUMP: Movement only.along internal slip ggglomeraiae BLOCK GLIDE
surfaces, which are usually concave upward. La Pita Slide i <
Backward filting of units is common. 2) BLOCK SLUMP  remely siaw BLOCK GLIDE Penama Canal sty
GLIDE: Movement of a single unit out and down moderate bearingsilt and sand layers~
along a more or less planar surface of weakness, F GGGV B
generally a bedding plclm-:*.rf Block may glide far
out on original ground surface.
\ e ROCKSLIDE
control by

very rapid '

bedding planes, variations in shear strength be-
tween layers of bedded deposits, or by the con- Q N ‘
tact between firm bedrock and overlying detritus. / A
Maximum dimension of units is comparable to or \ )(

less than displacement between units, and gen- & )(

erally much smaller than displacement of center
of gravity of the whole mass. Movement may pro-
gress beyond original slip surface so that parts
of mass slide over the ground surface.

B. Material in motion is greatly deformed or con- i
sists of many semi-independent units. Joints
Movement frequently is structurally controlled
by surfaces of weakness such as faults, joints, % \

very slow ta extremely rapid

very slow to rapid

DEBRIS SLIDE**

ALL UNCONSOLIDATED

NONPLASTIC OR SENSITIVE MOSTLY PLASTIC
MOSTLY LARGE ROCK FRAGMENTS SORTED SAND OR  SILT MIXED ROCKS, SOIL, CLAY, ETC.

J

DRY

SAND RUN
dry sand~»
rapid I% very

firm silt— Hepy

sand~~

 ibsbihee CHi gradational
an: .
LOESS FLOW (dry) e e series
(caused by earthquake)

after Heim (1932) extremely rapid

Elm, Switzerland
1881

ROCK FRAGMENT Fn_ow\‘
(Variety: ROCKFAL! AVALANCHE)

This of movement occurs only when large rockfalls and
rockslides attain unusual velocity. Extremely rapid (more
than 130 ft per sec at Eim.)

. FLOWS

Movement within displaced mass such that
the form taken by moving material or the ap-
parent distribution of velocities and displace
ments resemble those of viscous fluids. Slip
surfaces within moving material are usually
not visible or are short-lived. Boundary be-
tween moving mass and material in place may
be sharp or a zone of distributed shear.

Weathered Pierre Shale, till, and colluvium

Bedrock —

slow to rapid

very rapid to EARTHFLOW

extremely rapid

DEBRIS AVALANCHE

GRADAT/IONAL WATER CONTENT

\ O-tnsin !
uﬂeShurpe o - |o<;o o "F;ivié‘ve Bianche, ’(;_\7::((\ ),
el Quebec _ i S 2N
very rapid - = 77 v
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MUDFLOW
MUDFLOW
SAND OR SILT FLOW REEERS Rov
AND L
w ET rapid fo very rapid
IV. COMPLEX LANDSLIDES _ i
Movement is by a combination of one or more of The following definition of a landslide has been adopted for use in *The type of material involved is classified according to Approximate ranges of rates of movement
the three principal types of movement described croSRGiNAL this book: its stafe prior to initial movement or, if the type of move- are according to the scale below
above. Many landslides are complex, although, as Landslide — The term “landslide” denotes downward and outward move-  ment changes, according to its state at the time of the
illustrated in Pls. 1-k and 1-I, one type of movement < ment of slope-forming materials composed of natural rock, soils, artificial change in movement. Thus, the Eim slide ( Pl.1-1) began -
generally dominates over the others at certain areas fills, or combinations thereof. as a rock slide and rock fall in bedrock, but at the time a fsec
within a'slide or at a particular time in the evolution Landslides move along surfaces of separation by falling, sliding, and flowing type of movement started the material was an 2l etemen
of a slide. by flowing. Parts of a landslide may move upward while other parts "unconsolidated” mass of extremely rapidly moving rock
move downward. The lower limit of the rate of movement of landslide fragments. A st
TRANSVERSE ) £ material is restricted in this book by the economic aspect to that actual _— o y ) e
Transverse AL B, /‘ﬁ"ég’%{ or potential rate of movement which provokes correction or maintenance. By debris is meant natural soil and rock detritus. l
Tt10) > Z o T ver
Nomenclature of the parts of a landslide - : “‘4%; T & A
(see drawing at right) % 164
MAIN SCARP- A steep surface on the undisturbed .
ground around the periphery of the slide, caused by L U- | 03} 7
movement of slide material away from the undisturb- LLWL L .
ed ground. The projection of the scarp surface under & 103 rapid
the disturbed material becomes the surface of
rupture. oY b
MINOR SCARP- A steep surface on the disturb- S'rday
ed material produced by differential movements within o
the sliding mass. TI1P- The point on the toe most distant from the top of the slide.
HEAD- The upper parts of the slide material FLANK- The side of the landslide. 2 5/month
along the contact between the disturbed material and CROWN — The material that is still in place, practically undisturbed, el
the main scarp. and adjacent to the highest parts of the main scarp. : Syear

o oo NN et of g S BEER T e ORIGINAL GROUND SURFACE - The slope that existed before the CHART SHOWING CLASSIFICATION OF LANDSLIDES o

; ; : ; ; movement which is being considered took place. If this is the surface of sl dew
FOOT-The line of infersection (sometimes buried) an older landslide, that fact should be stated. 1/5years

between the lower part of the surface of rupture and LEFT AND BIGHT- Com E . - : 3 . lextremely
= - pass directions are preferable in describ- : o] slow

the %%'ﬂh%’%?.{;u;?ggmmed . ing a slide, but if right and left are used they refer to the slide as viewed Reprinted from Varnes (1958, pl. 1) with certain o

fant From the main scarp. N T Ee additions for this report
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