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CLASSIFICATION

1) Teleseismic Earthquake
2) Regional Earthquake
3) Local Earthquake

EARTHQUAKE CLASSIFICATION

MAGNITUDE
M=8.0
7.0>M<8.0
6.0>M<7.0
5.0>M<6.0
4.0>M<5.0
3.0>M<4.0

DISTANCE
> 1000 km

> 500 km
<500 km

CLASSIFICATION
Great

Major
Strong
Moderate
Light
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No./year
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Definition

Description of typical observed effects
(abstracted)

Not felt

Not felt

Scarcely felt

Felt only by very few individual people at rest in houses

Weak

Felt indoors by a few people. People at rest feel a swaying or light
trembling

Largely
observed

Felt indoors by many people, outdoors by very few. A few people
are awakened. Windows, doors and dishes rattle

S

Felt indoors by most, outdoors by few. Many sleeping people
awake. A few are frightened. Buildings tremble throughout
Hanging objects swing considerably. Small objects are shifted
Doors and windows swing open or shut

Slightly
damaging

Many people are frightened and run outdoors. Some objects fall.
houses suffer slight non-structural damage like hair-line
cra and fall of small pieces of plaster.

Damaging

Most people are frightened and run outdoors. Furniture is shifted
and objects fall from shelves in large numbers. Many well built
ordinary buildings suffer moderate damage: small cracks in walls,
fall of plast arts of chimneys fall n: older buildings may
show Ia acks in walls and failure of fill-in walls.

Heavily
damaging

Many people find it difficult to stand. Many houses have large
cracks in walls. A few well built ordinary buildings show serious
failure of walls, while weak older structures may collapse.

Destructive

General panic. Many weak constructions collapse. Even well
built ordinary buildings show very heavy damage: serious failure
of walls and partial structural failure

Very
destructive

Many ordinary well built buildings collapse.

Devastating

Most ordinary well built buildings collapse, even some with good
carthquake resistant design are destroyed

Completely
devastating
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Almost all buildings are destroyed.  Dr, Hasan Ghasemza
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Table 2. Attenuation relationship for subduction zone earthquakes.

Reference Attenuation Relationship

Limitation®

Youngs et al. (1988) | In(PGA) = 19.16 + 1.045M,, - 4.738 In[R,, + 205.5exp(0.0968M,,)] + 0.54Z,

20 < Ry < 40 km
M, <8

Youngs et al. (1988) In(PGA) = 19.16 + 1.045M,, - 4.738 In[Ry, + 154.7exp(0.1323M,)]

20 < Ry < 40 km
M, > 8

Cohee et al. (1991) In(PGA) = 1.5 - 3.33 In(Rs + 128) + 0.79s

25 < Rg < 175 km
M, <8

Cohee et al. (1991) In(PGA) = 2.8 - 1.26 In(Ry) + 0.79s

30 < Ry < 100
km

M, >8

Moment magnitude.

Hypocentral distance.

Closest distance to the rupture zone (fault plane).

Seismogenic distance (closest distance from the fault asperity).

Notes: M,
R,
Ry
Rg
Z
s

L S T T T

)

The tectonics term in Youngs et al. (1988). Equal to 0 for interplate events, and 1 for intraplate events.
The site term in Cohee et al. (1991) relationship. Equal to 0 for rock sites and 1 for soil sites.
Refer to the original references for detailed description of distance measures and limitations.

Log (PGA) = aM,,+bX — dLog (X) +C;S; 1999 ., Ksa 5 ¢)l5

Hypocentral Distance:X=VR? + H2  H: Focal Depth =20 km
Soil Class: (C;: Rock,C»:Hard alluviumCsy: Soft alluvium, C, : Soft Soil)

Site Class
5 c2 Cc3

Alborz (Ver.) -0.754 -0.971

] ! 0458  -072
! ! 1333 -123
] ] 1065 -102
A ! 115 1139
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(1) Sources

Steps in Deterministic Seismic Hazard Analysis

S 0300 shd Jilas

Deterministic Seismic Hazard Analysis(DSHA)

S o)) o oo (A5 () -
S 05 )y o (AB (99 -

la ajJJ ole ceas -
© 5

|(2) Controlling Earthquake |

e 8l oS J S 5
. . s Coals aal, o & Lo -
Fixed distance R 23 (S Al il 55 i s

Fixed magnitude M sl b e -

|(3) Ground Motion
. .Magnllude M

Peak Accelkeration
.,

Distance

[ (4) Hazard at Site
“The earthquake hazard for li\ »
the site is a peak ground

\_,.w\ -] L«l ] L..w l>u: -

acceleration of 0.35g
Sl 4}‘)\5 d.]:ﬁb-_a ’ub -
5

resulting from an earthquake
of magnitude 6.0 on the

Balcones Fault at a distance
of 12 miles from the site. ” o lxe

(Olgs gl JuB )bz a3 § L5 53 s |8 alS ol S -

Wells & Coppersmith

w\ m\)\f 4.]:;‘.\>—.& ».r.lb'-

3 04 shd Jalad

Probabilistic Seismic Hazard Analysis(PSHA)

Steps in Probabilistic Seismic Hazard Analysis
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