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/) lnterplate thrust faulti ng.
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/) lnterplate interseismic.

\

Two ways




Sa\/age back—-slip model for interseismic

{Usersirobertsmalley/unixside/defm/savage20
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Run the eartlﬁquake “backwards”

{Usersirobertsmalley/unixside/defm/savage20
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Down~dip slip model for interseismic

(does not have name)

83

100

20
40 Vertical Z
60
80
100
50 100 150 200 250 300 350 400 450 500
1 1 | 1 | |
Blue ~ vertical i
ok B

Red ~ horizontal - zero arbitrarg, no -
changc in sign

250 300 350 400 450 500

-
-
-

-0.0404

-0.0404

-0.0405

40
20

N



Down~dil:> slip model for interseismic

(based onidea of subclucting Plate continuing}
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Relative velocitg across fault — broken into horizontal
and vertical components, so don’t get V~P|ate along
surface (the desired Physics), get horizontal comPonent.

<V Platc=cos (cliP) v_fault
— Ux
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Vertical — inter-seismic and co-seismic
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Vertical — inter-seismic and co-seismic, total Cgcle wrt far

field upper Plate.
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Compare Savage bac\c—slip & clown—-clip extension model

Basicang the same
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Horizontal has tectonics without “fix” (but at cos of cliP
angle), but vertical has whole half of medium on hanging
wall side going up (at sin of dil:) angle)
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PoPular variations — multi~segment interplate interface

{Usersirobertsmalley/unixside/defm/multseg
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Coml:)are to sing|e~scgment intcrplate interface

/Usersirobertsmalley/unixside defm/multseg
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Compare single—-) multi-segment

horizonta
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Coml:)are single—-) multi—-segment

Vertical
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Pol:)ular variations — fault does not outcrop

(locked at tol:))
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Gol ng overboard

aba//Users/robertsmalley/unixside/geolfigs/archive_rtvel_reportsirtveld_9302_1v17.report

100 200 300 400 500 600 700 800

1 1 1

4.0 ‘('.; - 4.0
85 o - 3.5
@
3.0 - . 8 o @ ! ! } ! ! - 3.0
“ oo
25 - AT AP - : - : - 25
e 0
2.0 F —1L 2.0
¢
1.5 4 : NS be : : : : - 1.5
L
1.0 4+ : : - ‘” - @ . : : - 1.0
® .. ".
0.5 1 ! ! ! o—! L 0 LY ! Y 0.5
! .8 :

0 - 0.0

5ing|e locked fault, does not match GPS data in central

-25
-50
~75
~100

-125

-150 -150
175 -175
-200 -200

pa rt of Profilc./

Bottom South American

10x ’coPograPhﬂ
Moho

Plate

TOP and bottom of
sub&ucting P!atc and

intervcmng
asthenospherc.

20



Add friction free fault rePresenting decollement beneath
thin-skinned thrust belt.
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Add friction free fault rePresenting decollement beneath
thin-skinned thrust belt and “scooP” below main

mou ﬂta INs (the dashed line geologists are wont to draw there) .
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Send “scoop” all the way to the moho/ intersection with

subducted Plate..
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bae//Users/robertsmalley/unixside/geolfigs/archive_rtvel_reportsirtveld_9302_1v17.report
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Other Popular variant.
Creeping section at surface on otherwise locked fault.

Candoit ]:)9 Put’ting in fault with spechciecl slip, orina
self-consistent manner b Putting in frictionless fault
and letting it find ec]uilibrium.
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Use Phgsica”g based model (slil:) on fault starting at

|oc|<ing del:)th and going to “irncinitg) rather than backslip

<tOP’ green line), with Frliction free fault (bottom, red
ine).

Now have offset across fault trace (From creel:)).
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Random Stutt:

Simulate end loaded Plate (right end not gl et A DL “smoothness”
o1C result clel:)encls on number subelements.
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Smaller elements

/midtown/mid4/smalley/defmAstplate
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Components of strain: simple shear

Mixed strain and rotation - simple shear

1{Ou, Ou,| A6
E. , = — = =

2\ Ox pwanOx;, 2
| 51/1 o, AE@
0,5 = = | =—

€,,= 1/2 (Au,/Ax, + 0) = A6/2

wy,= 1/2 (Au,/Ax, + 0) = A6/2

% i
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Strain rates

®) Now we have to consider the time taken for the displacement field u(x) to
develop. If this time interval At is known, we can instead use the define velocity

field v(x), where U -
=

T

® The development is identical, producing a velocity gradient
tensor and the following strain-rate and rotation-rate tensor:

: l[rﬁvi 5Vj]
Ei = -

AL 5xj Ox,
~ 1 A@v, 8vj
(OU: R 3

2Gx, NOx:

The ‘dot’ is shorthand for &/ét A
UCL

GNH7/C475 EARTHQUAKE SEISMOLOGY AND EARTHQUAKE HAZARD




Using survey data

If the displacement gradient tensor D;; were known, we could
calculate the relative displacement u between a pair of points
separated by the vector x by using the chain rule:

o, ou,
= — X+ ——X,
Ox, ox,

U,

= Dllxl +D12 Ay
and similarly %, =Dy X, +D,, x,

In surveys (satellite or terrestrial) we measure u and x and
want to calculate D;; . The same equations can be used to
solve for the components D;;

b,
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Using survey data

In 2-D, solving for the 4 independent components D;, requires
surveys of displacements between two pairs of points, e.g.
u?(x?) and uP(xP) :

- .a .a
R INS EAE

a .a La
U, =D, xp+D,, x,

ot b b
U, = DaSaees). .

b b b
iy = Dy Xy + Dy, x,
This 1s a set of 4 simultaneous equations 1 4 unknowns. After
solution the stam and rotation tensors can be obtained from D;..

b,
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