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Type

Description

S Factor

S1

A soil profile with either:

(a) A rock-like material characterized by a shear wave velocity greater than
2,500 feet per second (762m/s) or by other suitable means of
classification, or

(b) Medium-dense to dense or medium —stiff to stiff conditions, where soil
depth is less than 200 feet (60,960mm).

1.0

S2

A soil profile with predominantly medium stiff to stiff soil conditions, where
the soil depth exceeds 200 feet (601,960mm).

1.2

S3

A soil profile containing more than 20 feet (6,096mm) of soft to medium-stiff
clay but not more than 40 feet (12,192mm) of soft clay.

1.5

S4

A soil profile containing more than 40 feet (12,192mm) of soft clay
characterized by a shear wave velocity less than 500 feet per second
(152.4m/s).

2.0
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The seismic refraction geophysical method will be used to
establish the subsurface geology (types of rocks) beneath the
proposed location.

The velocities of the near-surface layers will be determined; the depth of the
refractors (layers thicknesses- at about 20 m depth) below each geophone
position will also be calculated, and the seismic refraction survey will be carried
out on profiles with 3-5 m geophone spacing
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NASA image of large landslide, Pakistan earthquake (created by Jesse Allen, Earth
Observatory,using data provided courtesy of Enc Fielding, NASA/JPL, the
NASA/GSFC/METI/ERSDAC/JARQOS, and U.S./Japan ASTER Science Team,
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WHAT ARE LANDSLIDES?

Landslides are rock, earth, or debris flows on slopes due
to gravity.

They can occur on any terrain given the right conditions
of soil, moisture, and the angle of slope.

Integral to the natural process of the earth's surface geology,
landslides serve to redistribute soil and sediments in a process
that can be in abrupt collapses or in slow gradual slides. Such
IS the nature of the earth's surface dynamics.
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What Kinds Of Mass Wasting Processes Do We See?
There are three basic types of mass wasting:
* Falls : rocks fall or bounce through the air

 Slides : rock and/or sediment slides along Earth's
surface

* Flows : sediment flows across Earth's surface
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Types:
- Mud flows,
- Debris flows,
- Earth failures,
- Slope failures, etc.,

Jalal Al Dabbeek, NNU - UPDDR
Center, PS



EUCENTRE (% :

Ewropean Cewe b Troining and Reseorch in Earhqooke Engineerisg

Towsis dide

——— SEVENTH FRAMEWORK
e — PROGRANME

Slides
Slope failures

Center, PS



GEUCENTRE (4 Jus [

Causes: they can be triggered by rains,
floods, earthquakes, and other natural causes
as well as human-made causes, such as
grading, terrain cutting and filling, excessive
development, etc.

Because the factors affecting landslides can be
geophysical or human-made, they can occur in
developed areas, undeveloped areas, or any area
where the terrain was altered for roads, houses,
utilities, buildings, and even for lawns in one's
backyard.
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Slope Stability

* Slope stability is evaluated by computing safety
factor

» Safety Factor = ratio of resisting forces to driving
forces

Resisting Forces

S.F = —
Driving Forces

— If S.F. > 1 the resisting forces are stronger and the slope is
stable

— If S.F. < 1 the driving forces are stronger and the slope is
unstable
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If M > M, , then Failure by sliding will occur.

Factor of Safety = M /M,

Factor of safety is usually equals:
1.3 for temporary structures
1.8 for permanent structures.
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Where & when does liquefaction occur?

Generally, liquefaction occurs in saturated soils in which the space
between individual particles is completely filled with water.

Prior to an earthquake, the water pressure is relatively low. However,
during earthquake, it can cause the water pressure to increase to the point
where the soil particles can readily move with respect to each other.

In which case, you no longer have solid ground to walk on, so people, and
buildings sink into the ground

Jalal Al Dabbeek, NNU - UPDDR
Center, PS



Ewropeon Cewe b Traning and Reseorch in Earthquoke Engireerisg ¥ ) !U ..... :;;;;
SEVENTH FRAMEWORK
PROGRAMME

What is liquefaction?

Earthquake liquefaction is also referred to as soil liquefaction

Liquefaction essentially means that the soil is turned into a liquid. The key
ingredient is a formation of loose, saturated sand.

Liquefaction is a phenomenon in which the strength and stiffness of a soil
is reduced by earthquake shaking .

Liquefaction and related phenomena have been responsible for
tremendous amounts of damage in historical earthquakes around the
world
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What happens during liquefaction?

When liquefaction occurs, the strength of the soil decreases and, the
ability of a soil deposit to support foundations for buildings and bridges

is reduced.

The overturned apartment,complex bulldings in Niigata in 1964

Center, PS
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