T~

United Nations

Educational, Scientific
The Abdus Salam d Cultural Organizatio
International Centre for Theoretical Physics &)

5
5
]
3
-2
o
B S
ER-
3
>
P
[}
3
3

H4 .SMR/1775-7

"8th Workshop on Three-Dimensional Modelling of
Seismic Waves Generation, Propagation and their Inversion"

25 September - 7 October 2006

Introduction to the Earthquake Source Mechanics

S. Das

University of Oxford
U.K.

Strada Costiera | 1, 34014 Trieste, Italy - Tel. +39 040 2240 |1 1; Fax +39 040 224 163 - sci_info@ictp.it, www.ictp.it



fo O £-a-plos‘\ve poi'vd Seuvet

" e\ashe i pressure fever ‘F (%)
’ - pedeas & speriad  wowe |
ok owph w(" 1) X
x40 ) he the disph Pok-ub“ .3 ;W
. w(v'. g): © d(v %) |

5&4«. by
o
gﬁ, gtwd's f-_ wewves

The ewploive pt.  Sowre-

o Nowme. derhte wat J@'uﬂ.)

W
WoHLE dhe oA
& sowshes tub y o o -u4T F(E)3(e)

T L2 2? _ ===
'_b' k\-lw-luhl:i’ s °

o =y P-wowe M

_ g
[ Easy 4 oot by subsh fuhng wa ong: efva

THUS | Twe SoLUTION G HAS THE sﬁﬂt
puNcT ION AL FORM AS THE FORCE-

TIME  Ais TORY,



e (qkw’-u.llg GSMM"";‘) g sph -

wln®) = .._...---°¢ L)
1 g t &4
- | ¢ (€-TI) t-
F— + "% »T * vl
- Y -hv:-l'
v | - covael
Nar S wh £4
. I o . disvomson fv
L Decons roprily W ® Decwy
o Vet B vwere sl HAG.M.
¥ & D are - 1.‘” deavs 4~ -
(B) Form ok st e dowinaten of  Leasgit
| SAME 03 orig~al AM*%W'
foves B () @ - M . .
LR e Heaw a8 Foow % | €
fome, e mET TAME- peR VATY
fard  det @ o F(X) - :
alro O- 5% : . o sup.,FwsG'Fct
M d"’t : &
::w W s Produness o dath b
whoa - : VP TON ' < w.oom
| "
| M ‘\‘“0
ba. ¥he Sew e
L\ T S ¢ ‘MM‘?”* |
 daadde (e puas vt)



ak T founss o Anewedensetd
M MW) "‘a'* qu
Kvoun  drowimitsim nda



What s mmwmy\m laautin,

“Sw.ﬁf&“ o T Mn MJ-‘—:

Tv  sugh  campls, S faulk
MNarms v oloviowd

The deuile it s o .‘M"
Mot « am ouminaw” plant =

. m 2 “MM" Pw & U’ud‘\'
W tha. Foadt plomn oo 4o Lt
datnnuntd,

“N‘M" Pw Jry Ve M



™ 'rddlah-;'w P‘“‘“‘" |
e 1.4 )
| - Y, | |
':#3’?*"" _ega—f
o Sw 20 ot (o2l

T fro»d.u.}u* PM ot “'J’“"Mﬂ
W + bt el |

Buwr S-wm. PR s W“ w”“w'

¢ Linaly G dotwn  wos woed fo  show
ot W . = ‘double cowbls " forer tystem,



P Wave Radiation Pattern

e
o
-

-

it




'

LA N
P - |
-0
SLIP ~ + BN o
VECTOR  auxiiary plane

URE 8.6 Sense of initial P-wave moti
pect to the fault plane and auxiliary {



To comwds Ou J.wl-’l- couple sy
Qtonr v St forcs  Solubew: |
&k W U -'\1(3.,‘5;, LY ’-"n"&-"t)

?w w st~ ?lm m\:w-u_
{u'ff-'—.‘-:‘ M 1S
oppbes wsasuned
‘&3_
1 L
aocf ¢ +d%4/a, fa)
a,g,?.(e t., ta)
Eqpuit opp- I S F(s. AT

E%POMI e \\Q Toﬂ\mh AN |
(4 §) & dhaw \1.,5 4) « -/
-(w-- -/-. _...'... & o / )_?_&_J% +0(¢g‘






A STATIC R £SuLT °

. .;o o
- The da’s\olmmw-t frald  dus |
Qv A sloc.ah;wa com be qw%_

. * *O O
oy T daopt- /&AM' dursr
C e bukew ok agpivaluwd deuhls

w [y

THE mpAMmS-. Douwhls eswAl ‘,\,,.. ca»La-
kd. Ay T dupawis  esha e mmfi-
Crosl (@ S US* Vormswhageo ehawn).

.. Qovn &
’Rewe_mbm'.)f"wp ‘ku-r-uaxﬂ-ﬂ-i‘b
w a B $TEP. FUNC. rhew

Mgk wdk W Be o quees w So o

S Feaally |
SM‘WQNM(C&* I ) am -}a.-&uu

= derivahie o Ta  dwan oty
03 Souves . Suswegraw i3
Sensihve B Pmm velothse ot
V. Cfa Seune el Hew padhels
e ¥ . . W, lH‘. s
m&. | daobd. ] 1) (c:wi wg u -

Lanhiu )






C.T fuwme=d vu. b Mom. it Joe

=
DN

_
an

< e

1 R!‘SQ 1\‘;“'
T 'Du*&’f'b“'

Aw

o t
1
t

< <
K

-
N

3

|
|



c_u_..EE uE

mccﬁmzcm ayl u pajesoddogul M3oanp a1 uBa Jey3 Waqshs 80 ucm_mzsum ug Ad pazieap 8q
UEd japoul UCIIRd0iSIP Sy ‘udnd v (1)@ ALOISIy aWIT UoIEaCISIP YW BROW wo1aBd0[si B Ag
pajewrxaJdde oq ued sssoosd Buigney |edodiag - (1aeds 8y Bu] wOIAOW Buiddls 10 Sy

awy=soeds B Uy SINSAT JRYd SWIG HIOUS B U] 80BMNS B JgAD Buipys [RuOmaN PUB Buryogdo
xajdga S8A0AU) BUINE) [BnddY "Saguod Apog qualeanbs Buldluapun S3desuo] 6'8 JH91d

(‘Illﬂ\xl\l {aht W.@luw\.&\i. .2@. . | _I

&

_Emw.maw_ 80104 Apog : [Spo co:moo_m_,o : .bQ_m_I JHawaoe|dsig
lined [enjoy

WeeAnb3 ‘eBeisAy

—

0 ok efqs.

QUp tam (% 4ot ) Yoy pive foulE v W



a A
Xz
—75' 3 x=
X2 x2
b A U, U¢
Q +
h
- > X, X
Y
1- -
X,

FIGURE 8.14 (a} A double couple in the x,xz plane. (b} Azimuthal pattern of radial (1.) and
tangential (v,) displacements in the x,x; plane. {c} The total displacement pattern in the
X1Xg plane on a circle arcund the saurce, involving a combination of v,. and ¢, COMpoNents.

Yo WM . il g
E(4A) o |41 _ 4T
( ) dd‘p P Aﬂ).
Fosemhal  wrham
' . v o S
. !
S.d'nwwr.ms‘(w hrvatheat

—> §EoMirue SPRLADING FACIIR



F Wave S Wave

F

F

> e
Xj X
direction direction

FIGURE 8.17 Sense of far-field displacements an P and 5§ wavefrants produced by & single
force in the x, direction in an infinite, homogeneous, isotropic medium.
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FIGURE 9.10 The variability of P- and SH-wave amplitude for a propagating fault (from left
to right). For the column on the left v./v, =0.5, while for the column on the right v/v, =0.8.

Note that the effects are amplified as rupture velocity appr‘ua'ches the propagation velocity.
(From Kasahara, 1881.) '



