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| dentification  Description

Definition?

A landslide is the gravitgdriven downslope movement of a stig mass composed of rock, soil,

and vegetationt can pick up and includengithing else that might be in its path whether part of

the natural or the developed environméntandslide occurs when the downslope weight of the
slide mass exceeds the strength of the soil along the slip surface. That is, when the driving force
(downsbpe weight) exceeds the resisting foraal (strength) Factors influencing the stability of

a slope include:

Steepness of slope

Composition of soil and rogk

Groundwater conditions

Recent precipitation patterns

Slope aspect

Earthquake,

Vegetation orslope, and

Anthropogeniaactivities (land clearing, grading, etc.).

Types’

There are foubroad categories of landslides that commonly occur in Pierce Candtthey are
outlined below.

Shallow bluff

Shallow bluff failuresoccur on the steep
Puget Soud marine bluffs. These landslide
are limited in area (usually less thai2 1
acres). The removal of vegetation from theg
marine bluff, usually done to improve view
can lead to serious slope erosion and
instability.

Deep Seated Landslides

Deep seated, lge landslidesan be as large
as tens to hundreds of acres, and can occ
on slopes with an average slope gradient &
low as 15%. These landslides are usually
reactivations of older, prhistoric failures and they are typically slow moving.
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Debris flows

Debris flowsare the most hazardous to life. They are fast moving, ¥saterated masses of soil,
rock, and debris (tree trunks, limbs, etc.) that move down steep slopes and channels. Debris
flows are typically triggered by intense rainfall, and can rug ldistances when confined to a
channel. This type of failure is most common to the mountainous portions of Pierce Caunty.
a more detailed description of this type of landslide and vulnerabilitigsseeVolcanic Hazard
SubSection 4G5.

Submarine Lands/lides

Submarine landslides (landslides that occur primarily underwater) have also occurred in Pierce
County on the delta of the Puyallup Rivériggering factors for submarine landslides include:

e Rapid sedimentation resulting in aves-steepened @hunstable slope
Loss of soil strength due to static liquefaction caused by rapid drop in water level at high
to low tide transition

e Loss of slope support because of bottom current erosion of maiettiel base of the
delta slope

¢ Additional loading atop of the delta slope (e.g., artificial fill) increases the downslope
weight of the soil (driving force)and

e Earthquake shaking causing loss of soil strength (liquefaction) and inareisenslope
force on soil mass

Large submarine landslides iretRacific Northwest typically occur on the @l of major rivers
or streams, which can lead to tsunarséeTsunami Hazar&ub Section 4G4.

Profile

Location and Extent

Landslides directly and indirectly affect a small portion ofdbeeloped areas the County.

Map 4G3-1 shows the landslide hazard areas for Pierce Coling/landslide hazard areas

within the Countyincludethe walls of the major river valleys, the more mountainous regions, the
coastal areagndparts of the peninsuldap 4G3-2 illustrates the slope stability of the coastal
zones within th&County. The most unstableoastal slopes are located on a small portion of the
Kitsappeninsula, on the southwestern side of Fox Island, at Salmon Bedddt, \arious areas

near DuPont
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Map 4.G3-1 Pierce County Landslide and Soil Erosion Hazard
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