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3- Deterministic Trend
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1- Local Average Subdivisions
2- Random Field Theory
3- Autocorrelation Function

s x5 ) e I B S 55
Jla ﬁ,m o s alas 1, Ol ¢l
sy 4 el e (10 OF s & S e eslinl
05 5 ALK el Jle S w5 sl i
5 S i o 48 A e 0L e (,:UKJ
) i el 3d ) 5 sdie Sl Jlazml el 0Ll
5 S palie g Jlaxl 5l zé il Sbe s
ol O Jla o2y w55 S0 ISl el ke
glresls oy (Sioen Jlop @2 )80 s 52 4S8
e 23l e 3 (Sad oS el ¢ oty &
el slie alome akell g3 53 45 Sopw 53 S
OVt Al als Sl Cdlest| (SeSS 85 il
Al I g BB e L5 e Bl elike 53 el 3 O
oo Lile eyl S sl 5 by w5 &S Sose 02

Al ol s a5l (2 L s esliad ez
WLEL o b s g ) kPl
Sl pl sl s A5 sae Sl Jlal E IS il
RSN R W | PE2 PLSGIN IS WES DRV QP ¥
s b s Gllas 58 Sleslid L Ols e o 2l
05 25 (6,8 o ST 85 slacuaS gl e polie

255 sl @)}SJK.Z): 3L i 4SS

Lx10*
0.8~
>
=
7]
s
o 0.6-
F
2 04-
2
=]
S
o
0.2~
-B. 1 115 2 2.5
X x 10°
oo 5 p=10'kPa ke L X el b (ol Jbo s O YK
CV=40% | s



WA Ol /8 o led ‘rﬁéjb_ 093

orode Ol s som gy — oede dlows

Jsdar 5o eddalyl gladde 51 SO aS sl slgiiy Ol s
3 53 ACE  (Stmsens 5 mli (655)

;;\fb/\‘};-} d\.&» 55 el eslal M:y c\_,.? (\)JJJ?

[Vo (\Y]
Model No. Autocorrelation Function
K
- for |r|<9
1 P, = 0
0 for |r|>9
2 p. = e 2R
3 p. = e-ﬂ(\f\/")
4|1
o | e[ ]

LSl S S Sl SRy ol 3

Q)Hi_:dw‘ o obu.‘;\.u‘(\ d}.b- 6).3 ‘—“.-i:))

Dyt S )

)

] J;-L dolit
aS Wl olas 1444 Jle 5 [1] oL 5 LS
tloee L 015 e ) bl pdm Ol s oliie
LWLM:PCLWCELLJM
oo byl ol dals 3551 Cesay YCJJ")L.

R e
)

sl 05 Sl (slaesls Js sl N
OF 3 aS ol ol Ol i olids (Il ol s
Lfk}j\ég)g&;jlwgafcl:w

-/\ASL-;G -’)j"j k:».U)L’

1- Gauss-Markov
2- Bartlett's Limits
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Abstract:

One of the main distinctions between geomaterials and other engineering materials is the
spatial variation of their properties in different directions inside them. This characteristic of
geomaterials (so- called as heterogeneity) is studied herewith. Almost all natural soils are
highly variable in their properties and rarely homogeneous. Soil heterogeneity can be
classified into two main categories. The first is lithological heterogeneity, which can be
manifested in the form of thin soft/stiff layers embedded in a stiffer/softer media or the
inclusion of pockets of different lithology within a more uniform soil mass. The second
source of heterogeneity can be attributed to inherent spatial soil variability, which is the
variation of soil properties from one point to another in space due to different deposition
conditions and different loading histories. Inherent spatial variability of geomaterials is itself
devided into the random component, which is attributed to different depositioaln conditions,
and the deterministic trends, which are attributed to the variation in soil properties, such as
increase in soil strength with depth due to increase in confining pressure.

Different elements of soil inherent spatial variability such as mean, variance, and spatial
correlation characteristics were introduced with the main focus on the importance of spatial
correlation distane and the way to handle it. Several spatial distributions introduced to
describe the probabilistic variation of geotechnical properties of soils. Among all, absolute
normal distribution was adopted as appropriate distribution, which best presents these
properties in horizontal direction.

Variation of geotechnical parameters in vertical direction is, however, conceived to follow a
deterministic trend. Using random field theory, local average subdivisions (LAS) formulation
and MATLAB Mathworks, virtual data with different correlations was produced, and by
employing autocorrelation function, a trend for this function was invoked for different
predetermined values of the scale of fluctuations. It was found that autocorrelation function
has a deterministic trend as far as the scale of fluctuation has not been exceeded. It is clearly
concluded that, for distances farther than the specific scale of fluctuation, the behavior is
chaotic and this can be an index to calculate the scale of fluctuation of the experimental data.

Keywords: Heterogeneity, Local average subdivisions, Random field theory, Scale of
fluctuation, Spatial variation
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