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z,,_m OF THE REGIONAL STRESS FIELD USING
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ssent the first attempt to estimate the stress ellipsoid
systems. wWe consider only tensional Joints and we
relationships between the stress field and the
joints as an expression of the strain.

also that all the Joints belong to the same

1d.
hod allows to compute the three principal directions

s ellipsord and the ratie R.
complete mathematical procedure 1s glven as well as
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One’ v of  the most 1mpertant  problems 1n geology
determinatiorn “of the .elastic stréss fileld on the Earth’s
" and .its 1nterior. As examples of geologlc pr‘oblems in whic
" Knowledge of thils- field 1s rcruclial are:
L the || [ study “o¥ f'the 'mature and the size of the’
driving the _plates,
F_‘r) ‘why 1s the stress tensional Jdn- the back-arc areas?
3) why. do arcs rise?
4y why 1s the outer arc seismicity shallow?
5) what 1s the nature of deep earthquakes beneath 1s|
arcs? '
But the Knowledge of the stress field is
important also in geophysics; examples of problems are:
1) study at very low strain rate the rheolcogical propel
of the anelastic medium 1n the Earth’s interior;
2) study of the causes of earthqguakes, whilich may led
earthquake prediction; 1
3) the construction of accurate elastic models of the
based on its free modes which are influenced by the s
stress of the Earth (CAPUTO, 1984a.,b); :
4) the .Jdetermination of the correct stress-strain rels
tfor the Earth-’s 1nterior (CAPUTO, [97%a);
but also 1n Earth’s sclence problems of applied research
1) deformation of the rocks 1n sites to be
radioactive or chemical waste dlsposals
1976; CAPUTO, 1983Db);
2) the estimation of the seismic risk by determining re
with large shear stress and where there 15 a selsm
(CAPUTO. 1983);
3) the study of c¢rack openings 1in geothermal en
reservolrs; _
ih) the safety measures 1n mining due to the 1interactiol
the regional stress field with that induced by

(STILLER et al., 1983); )
5) the estimate of the ground accelerations caused
earthquakes (CAPUTO, 1981).

The stress field 1n the interior of the Earth may
estimated with many methods. The stress state at depth
lithosphere and the asscoclation with topography and gravity
receivea great attention 1n recent times. A recent 1ssue
Journal of Geophysical Research (vol. 85, Bii, Hov. 1{980) T
volume on Earth rheology (MORNER, 1980) are examples of >
many interesting studles made using different methods
hypotheses,

In many studies the surface load causing the stress §
and 1ts 1sostatic compensation are assumed Known, then
correspondling field S calculated in different rheolog.
models.

Some authors (JEFFREYS, 1943; KAULA, :
CAPUTO, 1965) have searched for a minimum estimate of
strength of the crust or the mantle. Others abandoned the
stress-straln relation to search for the minimum strength,

Other studiles (JEFFREYS., 191 6; CAPUTO et
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- f4s a thin shell overlying a fluid sphere
2 ¥ stress; in which case the maximum shear
much as three times the applied load (CAPUTO
ite! in/ the sSphere . has the rigidity of the
* 4 al., /.1385) the stress is generally at
of the load.
BV, -~ (1973; 197 4.) considered that 1sostasy
only require veértical forces while a true
: lso requires..the balance of horizontal forces and
aherefore a lecally compensated serust will depart from
Uilibriu propoertional to the scale of topography or
Yy anomalies, ArtyushKov (1973) estimates the
es of deviatorlc stress due to the density anomalies
osphere. However, all these solutions are not of
most problems of seismology and tectonophysics where
tailed descriptions of the stress field.
have Dbeen made on a global scale using gravity and
lies and wave length. McKenzie (1967), excludes
anomalies that reguire a strength above a given
nd assumes that gravity anomalies are supported by
1ere. He calculates a minimum stress of 830 bar to
flexure near the Tonga and Puerto Rlco wilith a 50 Km
sphere, or 220 bar for a {00 kKm lithosphere.
K and NaKlboglu ({980) give the average maximum shear
lated with gravity anomalies supported by a 100 Km
sphere.
ell and Hager (1983) used global flow models for thelr
of stresses 1n collisional boundariles, These were
‘be around 70 bar distributed over {00 Km thick
. Since the stress generated by topographilc loads and
atlc masses are often much larger, they certainly play
nt role 1n generating .equllibrium on a large scale or
- stress and therefore selsmogenetic volumes. )
workers, looking for more sophilsticated phenomena have
‘the thermal and mechanical effects of the addition or
f overburden (VoIeT and SAINT PIERRE: 197 4,
nd TURCOTTE, 1976).
authors (e.g. MCKENZIE et al, 1974) assumed a
convection mantle to predict surface elevation and
omalies. However, 1t is doubtful whether these studles,
ertaken for purposes other than the estimation of the
d of the lithosphere, give relevant i1nformation on
Ct Also one milght question the validity of the
1l model considered (CAPUTO, 1979a; 1984a).
wwledge of the stress field in these regions could
g to the solution of many geodynamic problems such as
g of the maximum horizontal tectonlc stress which
te motion. For thils purpose HaKamura and Uyeda (1980)
the stress gradient in DbacKk-arc reglons and plate
compliling lines (called +traljectories) connecting the
of the maximum horizontal tectonic stress 1in filve
- The orientations are inferred from diKe swarms, faults
uake source mechanism.
ver, onc should note that the results are subjlected to

ke unce&%&&é}]gﬁ)\lg@&ﬁ: '%Egcﬁp%gmg" I-I'Fpr’]prc‘xq'lsﬂ)ké\‘(}lclx]ggﬁﬁa between the
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E olﬁow1né ﬁ;ﬁ stne’ forces ) presently " driving the

{ As present (JEFFREY¥S, 19764 CAPUTO et al,
‘lellcn may generate maximum shear stress of several hundr

r-ce o-f edarthquakes, the trajectories of
n.or'lzont.al, stress, and _the stress field. In fact 1n th
field of the lithosphere a componént due to the topogra

unless -ome'; can ~eliminate -~ this, ~-component of stress, it
impossible tolldistinguish the coemponents of force arising
other” sources.

Anether uncertain.factor 1s the @ffect of preexisting
planes which may be preferred for theé release of elastic
instead of the direction of the maximum shear stress as has
indicated by many authors (STEIN, 1979; BERGMA
SOLOMON, 1980). Many authors rely o¢n the c¢onsisten
smoothness of the results of thelr observations lgnoring t
above mentioned blas could gilve a result drastically dil
but s5till smooth and consistent with a phisical 1nterpn
which could however be far from reality.

If one wants the stress tensor due to the tectonic 3
then the stress tensor due to topography and 1sod
compensation should be subtracted from the total stress
observed.

The estimate of the stress {field could also contribu
the assessment and perhaps the reduction of s :
(expectially in the areas where earthquakes are
generating) as was the case 1n the study of the
(CAPUTO et al., 1984) which determines regions
there 1s a large shear stress but where earthquakes
occurred in historic time (CAPUTO, ig83a),
indicating a set of gaps in the space-time domain. _

The stress field near the surface of the crust 1s Known
more resolution and realism than in the case of the 1nteriol
shall be concerned here with the study of the elastic
field 1n this reglon of the Earth.

The deepest point where this field has been observed |
to be 1n the Michigan basin at 5110 m where 135 HMPa have
measured (McGARR and Gay, 1978). Yery few
have been made below two Kilometres.

The estimate of the complete stress tensor on the surfac
the Earth has been made 1n the Phlaegrean Fields (CA
1979Db; CAPUTO M. and CAPUTO R.: i988a) using sur
geodetic measurements of deformation.

More commonly the stress field on the Earth’s .;ur‘fa.
studied by analyzing the directions of the slicKken-sides obse
in the field (e.g&. CAPUTO R., 1984, 1987T). The regl
stress field, however, may Dbe estimated more rigorously u
also an analitic method of data analysis and adjustel
(CAPUTO M. and CAPUTO R 1988Db).

The direction of the jJjoints observed 1n the field
strictly related to that of the slicKen-side allows also
determine the direction of the stress field as we shall §
here
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|': Hypogthesis

Tn  the diterature the most common definition of Jjoint
fracture 1N a rocK Dbetween the sides of which there 18
obsérvable relative movement (WHITTEN and BROOKS, |
BLES, .| 1981 [ .SuPPE, /1985). . /Joints are usually grouped
sets, while parallel, and in groups of intersecting
(Lew® #rcysteflls of Joints).

" Joaints, sets of Joints and systems of Jjoints develop b
a stress fleld 1s applied to the rock, we may have dif
origins of such a field but the one 1n whilich we are
interested 1s the tectonlc one because of 1ts more late
continuity and uniformity Instead of those related, for exam
to cooling or those related t¢o the unleading of -the rock
when the cover 1s eroded.

In this paper we refer to the Joints due to a tensl
stress; I1n a second paper we willl describe those due ¢t
compressive stress such as stylolitic Jjoints. _

Because of thelr nature, joints related to a tensif
regime are often open and, depending on many physilcal
chemical conditions of the rock mass, they could be filled
different Kind of materials (fig. 1a and 1b).

Herein we consider a Joint as a fracture 1n a rock
between the- sides of which there has been normal re
movement and no tangential relative movement. This definit
more limited but fits better the use of "joint" that it 1s 4
on field. In fact, elther the purc compressive oqolnts |
stylolites) or the pure extensional joints (2565 ten
gashes) denote a normal relative movement, i1t may be mlcrome
but always a normal relative movement which 15 observable 1n
cases.

It 1s not possible to define a fracture with "no obsery
relative movement"” (WHITTEN and BrOOKS, 1972;
1981, etc.) because 1t 1s 1ntrinsic 1n the nature of
Kind of fracture, related to a fragile strain field, to h
relative movement between the blocks separated by these

Theoretically, we could find all the 1ntermediate 5
relative movements (f.e. with either a normal component an
tangential one) and the pure normal and pure tangentlial m
very rare statistically, but 1n nature the most common Ki
fractures develop cloce to one of the two extreme cases S0
we almoest always have a prevalling relative movement qualif
us to talk only about "jolnts" or faults, _

Considering only tencional Joints we study the relatio
between the formation of Jolnts, as an expression of the st
and the stress field. We suppose alse that all the jJoints x
to the same stress field.

This hypothesis 15 fundamental and 1t must be chee
directly 1n the field uzsing the common criteria for the re
chronology of Jolnting: somewhere one set cuts the o
somewhere else the second cuts the first: 1t means that some
one set 1y locally younger, somewhere else 1s locally older
from a geologlcal polnt of view, 1n a geologlical time-scale ¢l
are coeval. A comparison could be made with faulting. Lets

consider  theugiaBlghoshkomERabodt Cthiuli FrNGiiachf BT son  model of |



_ lntersecting f_a,ul& cannot never move
nger .than #he other, but mechanically they
sStress field and geologically coeval., Exactly

a _stress elllpsold where the oy 1s
and "the 03 15 the tensional one
: Obv1lously the a3 1s
tg- - the _J)dint and theys o5 could be everywhere

ne Joint ex1sts we cannot define the stress
only the direction of the o3.

intersecting Jolnts exXl1st wé can find, using the
the ¢y Dbecause 1t must stay on both planes.
Joints 1ntersect at a right angle we are 1n a
ondition because the stress ellipsold is an ellipsold
ution with the 0y4>0p:=03 and the
pal directions are easily found (see next section).

IS consider now a population of Jjoints grouped 1n one or
The conclusions jJust found wlth one or two planes
using the statistical approach described 1n thie next
)f this paper.

(ing the formalism of Caputo M, and Caputo R. (19884a)
t that on the surtface of the earth the stress 15 nul
€ the deformaticon matrix and deduce the principal
One ot them 15 perpendicular to the surface of the
the other two are parallel to the surface and
lI* to each other.

body 1s homogeneous the jJust above defined directions
te the principal directions of the slress, For this
Joints related to extension, llKke those which are the
this paper, must Le at a right angle. The normal to
25 sShould be the principal directions of the stress as
¢ better 1n the next section.

rticular, 1f twc roughly orthogonal sets exlst we can
direction of the o0y as the direction closest to
in this case 1f the two sets are equivalent (see
we¢ Jare 1n the condition of, an ellipsoid of

with Jy4>0 o203, Otherwlse 5 g

two sets 1s more "lmportant" 1t means that, also 1f
gp and as are tensional, 1t results

and the "average" direction perpendicular

set corresponds to the a3 (sec next section).
have a couple of roughly orthogonal sets of Jolints the
ellipsold 1s completely defined elther 1n 1ts space
n elther 1n 1ts shape.
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_ Lev 1y R e Biiss g ¢ be th normalized compop
fAmesnz=) o i the N2 Joints; the components x, y,
[ i =YVector v pdrallel to these Planes musSt satisfy the condy "
i F- : - d z n 4
& X s my +njz =0, . 1-1-N (z *

L This'ssystem of N €quations 1n the unknowns x,
I'solution | %§yi2:0 which/ {3 not', of geologlc interest,
, In_jorder to find a solution of geologic 1interest the vyeg

¥V must. have non zere norm and 1t normalized components
Satisfy the condritidn

yl

X

| |
| [ [ ] .
- S onyt - K)o+ 280 4ymy S omyny 510y
KH?T = i 1 1
] | A
- K) - (S 1,n) (S mE - K)o+ (6)
1 1
- K) =0

ting to zero the determinant of the symmetric matrix

al
sm (5). The secular equation (6) which has three re
+y¢-&zz..1:0 ” )
The problem may then be reduced to the solution with the g ] ] I " 2 é 1 iEI n,:
Lagrange the suni B the condition (2. Using a multiplier 12 + 3 me + Y ng?z) - K[ 132 2my? + T Ok e S
Lagrange the function to minimize 1is ;i 1 I : l

]

I (1;x + MY +nyz)8 - K(X2 + y2 + 22 - {) : min -

1

X L]
:_n;! - (Z liml)‘ - % llnl )&
. i

N
- ( Tmyny )Y +
1

(7)
The solution of the problem is found differentiating the functig - ¥ I i l '
(3) and solving the obtained system 2 1,0y E myn; + s> 15? smli Enlr +
1 i ! ' .
n I
¥ Litlix + myy + nyz) - kx = 0 X I !
| H 142 = ©
:' ) g - (X 11“1)'% my? - *1: miBa} Zl -
i i
E my (1,x + myy + nyz) - Ky = 0 (4) o
: onents 1y, mj., nj
: at the comp
; ‘andtr;hat the Kknown form of equﬂtloﬂh (3 ttsrn"iz
b Oy (lyx + myy + nyz) - Kz = o nt A of the matrix of (5) with K=0 wl’lucx_o et ion o
: 'minant of the quadratic form (3) with K=
defined, equation (7) may be written
which may be written BN . .
[ (] [ I 2
i ] N SK[S 128 my o+ T 122 ngzos 5’: m,? 21 n;z +
2 &,
(.5.;: 1,2 - K)x + (._l'i' 1mi)y + (_5;, 14ngy)z = 0 ; y ) ) )
| | L X X &
(E Lmp)x + (5 m2 - K)y + (5 mynyz = 0 (5) Lm)? - (8 1yt - (S mnpEl e A =
i i 1 i i
N L] ]
(?1- llnl]x + ‘% mlnl)y + (Zl: nl'! = K)Z =z O any H we have

The system
its mairix must
condition we shall
equation

(5) 1s homeogeneous and in order t
have rank smaller than 3.
use the factor K; 1t must be

o have solutions.
To satisfy thJ.S'-:
sclution of the
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my & myng - (% mg - K& 1yny
: : | L

N
tz 11“1)?
1

L
xl. inj - Ill'lj.)" > 0

= [ =

= ==
=
™
]

¥
21 mfz Ty - ‘z myng)e i
i ' L
my S 1yn; - (S 1,2 - Kp) & myny (12)
1 1 1

!
%?: (mjny; - myng)?2 > o

Lhel f
s tlrr;;:tlrg:tsrlt_m_ a.r_'g the determinants of the
R g B X "of [ (5Y 'with K:=0, which should be
i RebAR, s K Ir'-ol{; form (3) with K=0, whose matrix i i
Sratt0) R i 1s positive defined. > theg
or N:=2 one may verify that

Pri
¥ |

@ - Kp) (S my? - Kp) - (E 1ymy)e
- i

t+ three mutually orthogonal vectors. These three
rresponding to the extremals of the function (3),
interpreted as the principal directions of
ellipsoid: the minimum corresponds to the Oy
to the o3 while the thaird extremal obviously
the ago.
calculating the wvalues of tnhe function 1in the
and normalizing them, we may compute the ratio
s and it gives us the shape of the ellipsoid.

X X

) y

Aﬁa($ Lim)) (X 1n) (S myng)
i !

- M
—_ ] =

i
rl'l_].r 2 nl: +
1

] i
L} ]
o Limyyt S n ] [ ¥
1 - (Z 1yn)e s mye -
1 1 1 g kf 2 (% mlnl}?El:
For HN:=2, the equation (8) has the

nullifies (3); © equation (8) 1is
€quation whose real roots

solution K:=0 wh 1
< 1

; then reduced to a second '?
ould be readily computed, but are |

necessary becau
case the least Ssequgrglv;:thz%e minimum of (3). In fact in
direction 1s not really need and discussion
perpendicular eded because
(lz, mp,  np) i to (1, m
4 ' is ' i nyg) and-
c readily computed anal}'tléa]]y, ft er we show some reglonal example of joint systems

ith the method exposed 1n the PpPrevious sections.
ta come from Central Greece and more exactly from the
because the Known term A is not have the solution in that 13 one of the Aegean areas undergolng to a
(5), with K:0, which is n 1s the determinant of the matrix jon. For a more complete neotectonic analysls using
:ﬁgtor‘s (13,  my, n:) icr.e:sap;é{ dlpf:el‘fi‘ll‘-t from zero 1f ¢ : lytiial Cmetnodstorw;gg} tre;ﬁt:ment t;)f faults (e.lg‘
groups parallel ) arallel nor split ; an "APUTO i § elther e previously
must then be solved tc?lr-;:fl different directions. Equ}a)uon‘ ‘method for the analysis of Joints see CAPUTO and
¥ MRISLNAE (Rl toves aclutiond d‘::]a w;;reperﬁté:\enc:. preferentially 1n anphitheatric
re colle -

(r=1-3).
arries to diminish the error due to the orlentation of
op’s surface, because 1s well Known that Jjoints could
rallel to erosional or anthropic surfaces lgnoring tive
state of stress and SO creating a bias error,
le with any statistical analysis.
in all the dairections, joints could develop easlly;
there are preferential directions where the formation
Jjoint 1s easy; on the contrary, 1n some other direction
th of the rock 1s so hlgh that new tension can act only
nts. In such a way, with a theoretical stress ellipsold
(] " (11) lution we could have, 1n one direction, a numerous set of
(S 1,m)x + (S m,e I ced joints, while, in the orthogonal direction, few
! T Kp)y + (£ mynyd)z = 0 nts but well developed.
! minish this error, the normal relative movement on each
AlES D collected too. Then, during the statistical
e considered the normal relative movement as the welght
observation; that 1s, each Jjoint has been computed M
equation (3), depending on the value of the weight.

%n(l-i[ue .Lf the two given vectors
Za 1h+mlyfniz]?‘0

are not parallel and giv

.

For MN>2 the equation (8) does

Using a

the severn] aoomMPUter we can casily obtain the roots with on

approximation. I € approximation methods and with the do =

easily £ . n the appendix we show how th esirt
ound 1in this particular case e solutions

With the three values of K

solutions of (8), we Y i
obtain . F

the following three systems (r:f

Limpy + (X 1ingyz = 0
1

A
{'ST‘ 132 - Kp)x + (5
1

and the three solutions (r=4-3): P BRI S
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FIW e T et Mo
=4 LAR-508. 0AT
43% alnts
: & 90.76: 79.72 LAR-503.DAT
! Q 2-'25@;’:-945 7.45 43 Joints
i ] 317.87; 7.03
- . A 47.63:1 82.22
& 9%
i 99& o 153.19; 2.09
i o 380457 243.46: 7.48
o 5637 R
A 10%
o] 44.077%
15.91%
LAR-502.DAT o
22 Joeints
A  4]1.06: 57.28
-502.0DAT
© 236-22: 31.8 “;F;_: J012.-.[{)
(] 141.92; (.89 22 1o 5
A 1.042% A 50.26i 59.93
©  2.05% & 235.22¢ 29.97
@ 96.97 m 143.98: 2.15
a  5.03%
LAR-508.DAT & 36.13%
142 3 68 s m  58.83%
A& 205.87: 73.16
& 325.63¢ 8.54
U] 5-7-841' ‘4-39 LAR'SOB-DA]
142 jJoints
A 3.42%
o 33.59% & 2B4.06: 81.44
b 62.977 & 143.04; 6.67
: o 52.41; 5.33
Fig. 2 - Examples of elaboration of three joint systems. Thi
crosses represent the poles of the Jjoints; the different Si {4 A& 6.36%
refer to different normal relative movement (see text). The 25.3 7%
triangles, rhombs and squares represent the Oq. i - %
and o3, respectively; the data following the triangle m 68.26%

rhombs and squares above give the azimut and dip angle of the
94, ] and g3, respectively. The data
following the triangles, rhombs and squares below give the
relative mean standard deviations normalized in percent, All th
three examples have been computed witn¥neEaKBIBMNENKy OE60p
corresponding to the normal relative movement collected on fleid
and calculated 1in millimetres (My!1) (see text).

The same three examples of Jolnt systems of figure 2 but
AVldh a constant welght for every joint (My:=1). The
; are the same of those in figure 2.




11— A5 3 1o G B b7 s%;-;g? ome stereo-nets in ‘;

"Plottedl) tive | ipolies A\ oF the Jjo

793 ;.2 DR Fda N khe Oz and a square
T3l

find the solutions of

, (crosses) and the
Prifcipal _axes of *the stress ellipsoid (a triangle

. (A1)
. K3 4lK? - AK + A = O

~1% a and be

e :?emr:::}vt‘;;dlfﬁ?::hz:;inc:he Hl.nallil a“éJ & 2

S Mhendimeénision "OF the crossés is proportional to the
relative movement calculated: on. field for each Joint. 2
graphfc problems the crosses are grouped in four classes Ky ¢+ Kp + K3 » 0
fmm:" between jmm.__and i0Inm;~ between fOmm and 102mm; r
10'mm. ,

THe examples were chosen either with two well groupg
roughly orthogonail sets, either /with more scattered Joing,
difference  is visible  onmthe stereo-nets. '

Due +to the uncertainty of the choice of the multy
factor we elaboreted the 3 Joint systems twice. As g
attempt of multiplying factor Mj, we choose the
relative movement calculated in millimetres (fig, 2a,b,c),
check we have analyzed the same three Joint systems of fig
with a constant multiplying factor (M=t for every
(fig. 3a,b,c),

As one may see, from the €Xxamples, the orientation

(AZ)
2 + KpK3z + K3k > O

found as
} ' of (A1) may now be

foxglndxel'n Ehe interval O,[N-{(H!-3A)]/3 bxleci'.:‘sr:
Y(Kmg)<0; furthermore Y(K) has a rela
KH:[Nf{(Nf-I'SA)]/?}.

is positive, in fact assuming K3>KprKy we

- 3(K4Kp + KpKz + K3Ky) =

Er - KaKa - K(K3 - Kpky
three principal axes obtained with the two different analysy = Kyt o+ Kt o+ K3t - K3Ka 153 E

quite similar. Only in the example of figures 2a and 3a there ; Ky) + (Kp - Kj)t > 0
been an exchange between 02 and 03 it is = (K3 - K2) (K3 - Ky 2

Suprising, because, as shown in figure 3a (with Mj=1),

statlistical welight of the gn and g3 is almost
Same so that the stress ellipsolid 1is almost of revolu
However, if we consider the welights (My), (fig. 2a) ey
axes, still remaining 1in the same Posltion, are differen
The former analysis clearly shows an ellipsoid of
while, 1n the 1latter one, 1t has been stressed the

g the
. other roots are then found considering the first and th
ations (A2) which give (s:2,3)

nature of the ellipsoid. _ . “]]I
In the second case (flg. 2b and 3b) we have an :.x-[n - Ky ¢ f[l“ - Ky) X,
Phenomenon. From the analysis with constant weights {

(fig. 3b) we obtain a three-axial ellipsoid. As we consider
welghts resulting from the observed opening (M,21) (fig.

e real since

we obtain the same three Principal directions bhut the Bx, ) - fa (Ky + Ky)? - 4KpK3 =
standard deviation of the ap, becomes close to that of il Ky
O3 showing us an wuniaxial €xtension. : (Kp - K3)t > 0O
In the third case (fig. 2c and 3¢) the analysis with =
different methods does not show any remarcable difference, e : & waximum in
for the directions of the three axes, either for the statist SSince Y(E) 1s continuous, hasr PO 3 AT Sk,
results. N+{(N?+3A))/3, a minimum  1in R
The first two examples (fig. 2a,b ana 3a,b) L Y(Kp)<0, 1t follows
intentionally chosen wWith relatively few Joints to enlarge ) " _ﬁ]]] 5 0
Statistical weight of the single welghts and, consequently, of "‘ﬁ" - Ky - r[‘" - Ky) X
two different methods of analysis. |
Furthermore the difference between the results of the__ -
methods of computation could be due to the just mentioned Scaf o o[-k - —]] > k2 > ¥y >0
number of joints considered. 3 = s[n -k .

c. AM.O.
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P Big i t should be because the form

(5) 1s positive defined,
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