
Fault normals from dip and strike

Geographic coordinate system NED

need toadd discussion
about thedirectionof
thedip8
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e3 Downwe only need two numbers
because vector is unit

lengthGeologicaldescriptionof a fault
Fault is a discontinuity
in the Earth across which rocks

have beendisplaced
Faults are generated
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Orientation isgiven by
dip and strike angles
phi strike angle from north

thetadip angle from horizontal

perpendicular from strike



Q Given d theta what is normal to faultplane
start with frace3
Two rotations
1 Rotation around e1

by dip underlineQDQ1leftunderlinee1thetaright
2 Rotation around underlinee3

by strike QSQlefte3phiright

n

nQsQDlefte3right

Note both are conterclock wise rotations

standard definition assumes
I

rotation axis points outof page
l
overrightarrowtheta
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dip rotation e1 points into page
counter clockwise

strike rotation e points intopage
counter clockwise
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General rotation matrix

QleftunderlinerthetarightunderlinercosthetaleftfracIunderlinerrightsinthetaR

negfrace1frace2simple example
dip theta90circleftfracpi2right
strike phi90circleftfracpi2right

by inspection ne1

cosleftfracpi2right0

ve3n

sinleftfracpi2right1

Dip rotation

underlineQDunderlinee1otimese1underlineR1leftbeginmatrix10000000cendmatrixrightleftbeginmatrix000001010endmatrixrightleftbeginmatrix100001010endmatrixright
strike rotation

underlineQSunderlinee3otimessubseteq3R3leftbeginmatrix000000001endmatrixrightleftbeginmatrix01c100000endmatrixrightleftbeginmatrix010100001endmatrixright
QD and underlineQs are simple because 90 rotations

around coordinate axes

Rleftbeginmatrix0r3r2r30r1r2r10endmatrixright



compute fault normal

nQSDleftfrace3right

nfracQsleftbeginmatrix100cc1c1cendmatrixrightleftbeginmatrix0c1endmatrixrightfracQsleftbeginmatrix010endmatrixrightleftbeginmatrix010100001endmatrixrightleftbeginmatrix010endmatrixright

fracnleftbeginmatrix100endmatrixrighte1
Note Tensor multiplication does not commute

underlineQSQ_equivDneqfracQDfracQS
The order of rotation matters


