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A study on FEM modeling of anomalies of 3-D high-density
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Abstract  Geological bodies of small buried depths, small sizes, and complex distribution are often needed to
be explored in engineering electric prospecting. Higher accuracy of detective methods is required. Using the
3-D high-density resistivity method, which is one of the normal methods in engineering prospecting, we can get
plenty of data and detect the bodies in many bearings. A study of anomaly features in 3-D high-density E-SCAN
resistivity survey is done in this paper. Several classical models are designed and calculated using the finite
element method to study their anomalous features. The results show that, the resolving power of E-SCAN on low
resistivity bodies is stronger than on high resistivity bodies. It dispenses with setting power on all electrodes and
can distinguish geologic body’ s electrical properties and positions. But it is difficult to identify the downward
extention of geological bodies by the measurements.
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Fig.1 Diagram of electrode array for 3-D high-density

E-SCAN resistivity measurement
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Fig.2 Apparent resistivity plans of E-SCAN on a cubic
(a) Plane diagram of survey line and model; (b) Spatial diagram of survey line and model; (c¢) Anomaly of low-resistivity cubic, No.1 power;
(d) Anomaly of high-resistivity cubic, No.l power; (e) Anomaly of low-resistivity cubic, No.67 power; (f) Anomaly of high-resistivity
cubic, No.67 power; (g) Anomaly of low-Tesistivity cubic, No.6 power; (h) Anomaly of high-resistivity cubic, No.6 power.
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Fig.3 Apparent resistivity planes of E-SCAN on complex geologic bodies
(a) Plan diagram of survey line and model; (b) Spatial diagram of survey line and model;
(¢ ~1) Anomalous of geologic bodies,No.71,No.4,,No.10,No.61,No.63,No.66 and No.69 power.
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Fig.4  Apparent resistivity planes of E-SCAN on a cuboid

(a) Plane diagram of survey line and model; (b) Spatial diagram of survey line and model; (¢,d) Anomalous of low-resistivity cuboid and high-resistivity,

No.1 power; (e,f) Anomalous of low-resistivity cuboid and high-resistivity cuboid, No.67 power; (g,h) Anomalous of low-resistivity cuboid and
high-resistivity cuboid, No.120 power.
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Fig.5 Apparent resistivity planes of E-SCAN on a vertical plate-shaped body
(a) Plane diagram of survey line and model; (b) Spatial diagram of survey line and model; (c,d) Anomalous of low-resistivity table and high-resistivity table,
No.1 power; (e ,f) Anomalous of low-resistivity table and high-resistivity table,No.6 power; (g,h) Anomalous of low-resistivity table and
high-resistivity table,No.67 power; (i,j) A lous of 1 istivity table and high-resistivity table, No.72 power.
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Fig.6 Apparent resistivity plans of E-SCAN on a horizontal plate—shaped body

(a) Plan diagram of survey line and model; (b) Spatial diagram of survey line and model;

(¢,d) Anomalous of low-resistivity and high-resistivity table,No.1 power; (e,f) Anomalous of low-resistivity
and high-resistivity table, No.6 power; (g,h) Anomalous of low-resistivity and high-resistivity table, No.67 power;
(i,j) Anomalous of low-resistivity and high-resistivity table,No.72 power.
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Fig.7 Slicing map on depth of E-SCAN
(a) High-resistivity horizontal tabular body; (b) High-resistivity cubic.
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