USE OF TRI-ELECTODE VERTICAL ELECTRICAL SOUNDING FOR ENGINEERGEOLOGY AND
HYDROGEOLOGY AS ONE EFECTIVE AND HI-INFORMATIVE TEHNIQUE FOR SALLOW DEPHT
RESEARCHES

In present day geophysical practice one very actual problem is to develop methods, which could
support quick expert and hi-precise and detail results mostly for depth up to 20 — 50 m. (NEAR SURFACE
RESEARCHES). Such methods start to be applying for determination of a lot of engineering, hydro geological,
ecological and environmental problems. Relate to that, together with development of the traditional methods
used in geophysics a special interest and a special respect have been given to be adapted and developed
traditional methods according the new objective needs.

According to that reason one well known and also popular as geophysics method, bat with very hi
potential to be used for a shallow depth researches is tri-electrodes Vertical Electrical Sounding - — AMN-B,
where electrode -B is placed in endlessness. The specific characteristics of that method are it's very hi-sensitive
according changes in vertical plane (in depth). A fact based on structure of the electrical field in depth, which is
fully concentrated around currant electrode —A usually in spherical disposition.

The interpretation of results is more easer then traditional because the depth of research usually is
equal of the distance between currant electrode —A and middle of the measurement dipole MN —O for a depth
from 10 — 30 m.

On other hand if the method is
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XapaKTepHU TOYKK OT NoTeHUManHaTa Kpusa.

As examples at the report are given a few successfully realized projects in Bulgaria with different
objectives in field of engineer-geology and hydrogeology where tri-electrode Vertical Electrical Sounding is
used.

- Geophysical research along projected trace of hi-road Thrakia in segment KM 292+000 - KM 325+280

(town Stralja - town Aitos)

- Geophysical research along railway trace Vakarel - Verinsko, 40 **¥"** for determination of

- Researches of hydro-geological conditions for determine underground water table relate to engineer-
geological expertise for gas stations of OMV and Shell in Bulgaria.

- Geophysical research for finding water support of underground objects — coal mines “Oranovo” and

“Orlovec”;

- 3D reconstruction of geological layers and structures of experimental area “Chelopechene”, village

Chelopechene, near to Sofia, as subcontract at INCO-COPERNICUS No. PL-971976 — “Development

of tools needed for an impact analysis for groundwater quality to changing of agricultural soil use”.



1.

By applying suitable methodology of measurements based on tri-electrode Vertical Electrical Sounding
according to the needs a lot of problems in field of engineer-geology and hydrogeology ware successfully
determined. As example:

For Hi-road Trakia and railway trace ware
determined:

NUTONOXKO pasyneHsBaHe Ha reonoXKUS
paspes Ha gbnboynHa go 15,75 wm;

3D conditions of different layers and theirs
superposition’s;

Depth of base rock and Ha eposupaHaTta
30H3;

Depth of underground static water table along
profiles.

For coal mines Oranovo and Orlovec:

onpegeneHa e gebenuHara Ha 3anuBHU U He
3anvBHM Tepacu Ha p. Ctpyma B 6nm3ocT o
rp. Cumutnu (MuHmn “ OpaHoBo” u “Opnosel”)
C pasuneHsBaHe Ha ckanute B OTAENHM
BOAOHOCHW XOPWU3OHTY;
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JlokanusunpaHe nebenvHarta Ha paxnute oTnoxeHud, onpeaendHe MoOWHOCTTa Ha BOAONPOHULUaeMuTe
naAcbUM N YaKbIM M HMBOTO Ha NoA3EMHUTE BOAU (prceHe Ha BOAOU3TOYHMUM C NOCTOAHHO

npeaHasHadeHne 3a OMV, Shell n gp.)

For INCO-COPERNICUS project — experimental area Chelopechene:
Full and detail determination of underground layers by data collected with geophysical methods (tri-

electrode VES) and 6 drills for a depth of 15 m.

Based on collected data a 3D model of structures and layers has been develop for a depth of 12

meters, which model has been
successfully use for simulations of
hydraulic conditions in experimental
area.

3D reconstruction of geological layers of
experimental area Chelopechene, village
Chelopechene, near to Sofia. INCO-
COPERNICUS project.
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USE OF THE THREE-ELECTRODE ELECTRICAL
SOUNDING AS AN EFFECTIVE AND HIGHLY-
IFORMATIVE METHOD FOR SHALLOW DEPTH
INVESTIGATIONS
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Determination of geological structures by geophysic al data for the experimental field near to the
village of Chelopechene, Bulgaria.
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Determination of geological structures by geophysic al data for the experimental field near to the vill  age of
Chelopechene, Bulgaria.

Geophysical prospecting and 3D reconstruction of ge ological structures
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Determination of geological structures by geophysic al data using three-electrode electrical sounding fo r area
near to the village of Bogorov, Bulgaria.

3D surface reconstruction and grid of the measureme nts.

Water drill

Three-electrode electrical sounding
measurement point Kiril Velkovsky 1998

Mihail Georgiev 1998



Determination of geological structures by geophysic al data using three-electrode electrical sounding fo r area
near to the village of Bogorov, Bulgaria.

3D reconstruction of the geological layers.

Kiril Velkovsky 1998
Mihail Georgiev 1998



Graphic of a three-electrode electrical sounding an
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Geo-electrical section constructed on a base of res
three-electrode electrical soundings in series of p

ults from the interpretation of the
oints.
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Effective usage of a three-electrode electrical sou  nding
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