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e shaken ground temporarily behaves like 11qu1d
e enhances effects of rel. small EQs

e 16 Jun 1964, Niigata, Japan
e Magnitude 7.6
* houses built to code
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17" Oct 1989 [Coma’ Prieta Earthquake
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> landfill of sand, dirt, rubble, waste
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* ground liquefied
* lower/garage floors lost strength
* collapsed




17 Jan 1995 Kobe/Hanshin,J apan Earthquake
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»lasted 20s
> strike-slip
» 6000 fatalities

»$200 Billion damage

>damage to 70% of rarlway

liquefaction of
artificial 1slands such as
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SIOIS 17: Lecture 6 Earthquake Hazards
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SIOlS 17 - Lecture 6 Earthquake Hazards
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Earth: Portrait of a Planet, 2nd Edition
FIGURE 10.31 Copyright (c) W.W. Norton & Company
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Image: S. Marshak “Earth, Portrait of a Planet”, Fig. 10.30b




[Ciquetaction

| can also happen on seemingly
solid ground:

| weak layer (e.g. sand) near top
-| » weak layer below hard layer

I
Wet clay layer

ey
Earthquake ! Stationary clay flakes

stuck together

|
Slipping on clay layer Slldmg surface /

? /

Movmg slurry

(b)

Earth: Portrait of a Planet, 2nd Edition
Copyright (c) W.W. Norton & Company

: : e Image: S. Marshak “Earth, Portralt of a Planet”
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e liquefaction of lower layer
e sand or mud volcanoes

e upper layer cracks
* lower layer “erupts’ through cracks
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[Liquetaction - 24 Sep 2013 Pakistan: [Eart

> B SI015-Natural Disasters Course shared a link.

h‘ 2 seconds ago @ | MW:7

found by my colleague and friend Debi Kilb. A new island
popped up from the ocean during a large earthquake in
Pakistan. Most likely, this is a mud volcano as a result of
liquefaction.
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USGS ShakeMap : PAKISTAN
= SEP 24 2013 11:29:48 AMGMT M7.7 N27.00 E65.51 Depth: 20.0km 1D:b000jyiv

island, 'mud volcano' to blame - ==
NBC News.com
www.nbcnews.com ~

Mud houses in the mountains =
crumbled as a 7.7-magnitude
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—~ »Gwadar mud volcano through
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Cwadar, Pakistan
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e 28 May 2006 Lusi, Indonesia mud volcano

e displaced 30,000 people
e will go on for decades
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