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The uncertainty analysis of 3D fault zone model and

its application in metro engineering
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Abstract: Based on the modern geoinformatics theory and techniques, 3D geological model provides a
spatial perspective view of structures and attributes of geological bodies, which provides basic data and
support for the design, development and decision-making of underground space. However, uncertain-
ties, caused by the discretization and sparsity of observed data, complexity of geological body and ran-
domness of modeling algorithm, strictly limit the effective application of the 3D geological model. Based
on the data error of stratigraphic contacts, a function for uncertainty analysis of geological subsurface is
built up in this study. The uncertainty analysis of geological structures is implemented with different per-
turbance conditions by the Monte Carlo simulation, in which the geological attribute probability (GAP)
is used as simulating parameter. The concrete example of fault zone uncertainty at one of the stations of
Guangzhou Metro illustrates that the proposed method of which the GAP is used as a parameter not only

can integrate different types of data error, but also can connect geological attributes and spatial data er-
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ror. The perturbance factor is the key to impact the shape of fault surface in the unsampled area, and the

suite of GAP models represents the spatial relationship between the fault and metro engineering. There-

fore, the proposed method can effectively guide the design and construction of metro engineering.

Key words: fault zone; uncertainty; geological attribute probability; 3D geological model; metro engi-

neering
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Fig. 1 Illustration of calculation of GAP
from geological contact position
x,1s the value of GAP to be solved. The green dots represent
the possible locations of the Monte Carlo simulation,

Z,, and the number of simulations is N,
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D, @ and @ are the GAP simulated by three nodes with different standard deviations on the structural surface.
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(a) Prospective view; (b) Explosive view of which the fault zone model is marked with white dash~line circle
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(a) the prospective view of all geological bodies and station and tunnel where geological bodies are shown in Fig.3;

(b) the plenary view of fault zone and structure of tunnel; (c) the top view of fault zone and structure of tunnel
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(a) The curve chart of volume with different GAP at the study area;

(b) The statistical curves of intersecting GAP volumes between the fault zone and subway structures
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