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Plates:
Plates diverge Continent
converge

A simple model why the plates move
Ref: http://www.seismo.unr.edu/ftp/pub/louie/class/

Ref. : Understanding Earth, Press & Siever
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Face of the Earth ™




Seismic Belts




T e
dl T I S —— Uendiscushaed mesdiams
AQANATINETNI P T I T T T P
e T R T e S A

o ESsaqiiaas i e £
AAWAINYING S T

L FHlatacinms _r

A a &
AN INW

- Love Wave

- Releigh Wave

Toe TE- SRS TronEacIite S iTEr .'--:"\-'m-s-q-::h-rrcsﬂzz:'-:i“::?"_

IS ) E z = T =
Ay larigh s
o : ; i : - - - o
= : ; = :

) ) =

™ 3
[ = - = ﬁ

o R i e Lo e < R et P o o8 13 L ™



B P 1 a\ = w U
ANPINCAAWBLLH A ﬁ’)ﬂ@li’)%’aﬂlﬂ




LLLE RS L A

¥19L89 (Zhang Heng)
A.61.136 WNLHIBAW 1412
MNYNVIIN

Ya v A A
ﬂﬂﬂﬂ%tﬂiﬂﬂ&lﬂ

AIIVIALHBA 1957
l@s9InYaslan

amalidsdevwm




Base anchored
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Richter magnitude scale

« Also known as the local magnitude (ML) scale :
assigns a single number to quantify the amount of

seismic energy released by an earthquake

* The original formula is :

My, =logo A — logyg Ao(9),



Charles Francis Richter
|3 : 7 q

Charles Richter
Born  April 26, 1900 : Hamilton, Ohio
Died September 30, 1985 (aged 85) : Passadena California

Fields : Seiemology

Known for : Richter magnitude scale



Richter

magnitud

es

Less

than 2.0

2.0-2.9

3.0-3.9

4.0-4.9

5.0-5.9

6.0-6.9

7.0-7.9

8.0-8.9

9.0-9.9

10.0+

Descripti

on

Micro

Minor

Light

Moderate

Strong

Major

Great

Massive

Earthquake effects

Micro earthquakes, not felt.(6)

Generally not felt, but recorded.
Often felt, but rarely causes damage.

Noticeable shaking of indoor items, rattling noises.
Significant damage unlikely.

Can cause major damage to poorly constructed
buildings over small regions. At most slight damage to
well-designed buildings.

Can be destructive in areas up to about 160 kilometres
(100 mi) across in populated areas.

Can cause serious damage over larger areas

Can cause serious damage in areas several hundred
kilometres across.

Devastating in areas several thousand kilometres
across.

Never recorded, widespread devastation across very
large areas; see below for equivalent seismic energy
yield.

Frequency of
occurrence

About 8,000 per
day

About 1,000 per
day

49,000 per year
(est.)

6,200 per year
(est.)

800 per year

120 per year

18 per year

1 per year

1 per 20 years

Extremely rare
(Unknown)


http://en.wikipedia.org/wiki/Richter_magnitude_scale
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May 12 2008, Earthquake wenchuan (Sichuan),
China Magnitude 7.9 Richter
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Liquefaction causing toppled
buildings in the 1964 Niigata
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Collapsed Bridges in Northridge Earthquake

There were 5
collapses
and over 170
damaged
bridges around

Los Angeles




Hyogo-ken Nanbu (Kobe)
January 17, 1995

Mw 6.9 (Mjma 7.3)
Deaths 5096

Injured 26,797

Damage ~US$100 billion
Ltci%aulﬁaﬂ%'a§%LLsaﬁuﬁaafﬂqu

Uszinerdisw
M IAH R0 5,006 A
(=3
UIALAL 26,797 A
a = o Y
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Collapsed Hanshin Highway in Kobe
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Shi-Kong Concrete Dam Failure
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27 W.¢. 1833 Chihli, 3%
23 31.0. 2099 Shaanxi, 3%
30 5.0. 2273 Hokkaido §ilu
28 NLN. 2323 BRI
2419 HAANAT BONA I BNI1H
AFUTwd wazash (mezm Ju
28 5.A. 2451 Messina 3enA
16 5.0. 2463 Gansu, 3%
2466 laLien
22 W.A. 2470 Qinghai %
5 0.0, 2491 Sonaia loien
27 N.9. 2519 A9 A%
2534 T9ARINE

(Jeu%3a
kel
\He%in
\Hedan
\HeTIa
(Fudaa
Hedaa
\Hedaa
Heda

0ely
GHbelo
\Heufia
\Heia

100,000 A
830,000 A%
140,000 A%
200,000-A%
300,000 A%
200,000 A%)
100,000 A%
200,000 Al
143,000 A%
200,000 A%
110,000 A%
255,000 A
138,000 A%

(6.7)
(8.0)
(-)
(-)
(-)

(7.2)
(7.8)
(7.9)
V)
(7.3)
(7.6)
(-)



#* Magnitude

ltaly, Messina

1970

70,000 to 100,000

7.2

WORLD’S WORST EARTHQUAKES
Earthquakes with 20,000 deaths or more since 1900

[ran, Gilan
1920 1.7
Bam
2003 6.6

China, Tsinghai China, Tsinghai

1927 1.3
200,000

1927 7.9
200,000

China, Tsinghai

1976 7.5
255,000

Pacific
Ocean

China, Chengdu

Turkmenistan

1948
110,000

7.3

2008 7.9

70,000 (12 May 08

Pakistan, Quetta
1935 7.5

30,000 to 60,000 Sumatra
Japan, Kanto

2004 7.9
Muzaffarabad earthquakes & tsunami 1923 7.9
2005 7.6

283,106 143,000
20,000 to 40,000

66,000

Source: US Geographical Survey



Seismic Source Zones
by Department of Geology, Chulalongkorn University (2005) And Charusiri et al. (2006)
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Crack on the wall of a 50-story Building by the 22 September 2003

earthquake (Source: Kaosod newspaper, 23 September 2003)
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Damage due to May 16, 2007 Earthquakes
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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What to do an earthquake
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an earthquake
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