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Rand Model of Heterogeneous Formation Physical Parameters

Based on Weibull Distribution
Lei Jinsheng, Wu Zenglin, Yao Qi,Li Shen,Chen Jianfei
( College of Civil Engineering & Architecture ,China Three Gorges University , Yichang , Hubei 443002 ,P.R. China)

Abstract: Geological information and characterization are stochastic uncertainty and fuzzy uncertainty, but there
is inherent mutual correlation between the physical and mechanical parameters of soil. Based on statistical analysis of
the known porosity parameters of stratum, Weibull distribution was adopted to simulate the spatial heterogeneity of
porosity, combined with the random midpoint displacement method, then the spatial distribution law of pore structure
of non-homogeneous formation was simulated, and the spatial distribution prediction model of porosity was established.
The space variate function relation of geological variety was researched and established, and then a 2D geological
section and a 3D digital stratum were formed in porosity of the basic amount combined with the correlation between the
parameters of soils. The time and space distribution characteristics of heterogeneous stratum physical parameters and
its effective description were discussed based on structuring goal-oriented non-homogeneous formation geological
model, and the variability and randomness of regional geological information of the stratum were finely described and
predicted.
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Fig.1 Density function influenced by shape parameters
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Fig.2 Density function influenced by dimension parameters
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Table 1 Porosity of exploration point of calculative field
g fEbR BuE
B A
0 -12 -153 -3.19 -3.81 -48 -535 -571 -624 -6.53
Al & /m
L= 0.45 0.26 0.28 0.26 0.45 0.38 0.49 0.47 0.39 0.26
B3
0 -0.55 -1.57 -175 -3.18 -3.61 -425 -528 -63 -6.35
A2 E/m
LB 0.44 0.41 0.39 0.28 0.25 0.27 0.35 0.39 0.48 0.34
B A
0 -04 -121 =266 -33 =361 =392 -409 -43 -5.28
A3 FE/m
FLEHR 0.46 0.48 0.31 0.4 0.43 0.3 0.35 0.43 0.27 0.45
B A
0 -1.11  -156 -1.98 -289 -321 -384 -491 -598 -6.63
Bl & /m
L 0.5 0.49 0.38 0.25 0.35 0.35 0.37 0.29 0.45 0.39
B3
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B3 & /m

FLBR 0.46 0.26 0.39 0.36
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Table 2 Coordinates of exploration point of calculative field
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Fig. 3 Distribution probability of porosity
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Fig. 5 Two-dimensional porosity distribution graph
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Fig. 8 Three-dimensional distribution profile of porosity
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