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ABSTRACT
Due to the construction and rehabilitation works in the territory of “Old Tbilisi”, one of the historically
ancient and archaeologically very important places in the capital of Georgia, Thilisi, there was a need to
carry out a preliminary reconnaissance archaeogeoradiolocation survey. The pre-marked area for the
archaeogeoradiolocation survey was intended as a place for the operation of construction equipment.
During the construction process, it was possible to damage multi-ton construction equipment and cause
accidents as a result of underground voids, as well as destroy possible archaeological monuments.
The archaeogeoradiolocation survey revealed a number of voids, signs of the presence of possible
archaeological sites, and mapped their locations. The archaeogeoradiolocation work was performed using a
Zond 12e georadar, the data was collected, processed and interpreted using the Prizm 2.6 software. The aim
of the task was to conduct a georadiolocation survey to identify voids in the subsurface and near-surface
areas.
It turned out that the study area is loaded with objects containing cavities of various shapes and contents.
The continentality of the soil is disturbed by numerous cavities. Their depth ranges from 0.5 m to 5 m and
their length is 1-5 m. A boundary between geological layers has been identified, on which a radio image of a
man-made object could be located, such as: a foundation, tunnel, culvert or other cylindrical object located
above the foundation and with a width of 1-1.5 m. The presence of a geological object is not excluded.
From an archaeological-geological point of view, the study requires further continuation of detailed
archaeogeoradiolocation works.
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Introduction

Due to the construction and rehabilitation works in the territory of “Old Tbilisi”, one of the historically
ancient and archaeologically very important places in the capital of Georgia, Thilisi, there was a need to
conduct a preliminary reconnaissance archaeogeoradiolocation survey. The pre-marked area for the
archaeogeoradiolocation [1, 2, 3] survey was intended as a place for the operation of construction equipment.
During the construction process, it was possible to damage multi-ton construction equipment and cause
accidents as a result of underground voids, as well as destroy possible archaeological monuments.

The archaeogeoradiolocation survey revealed a number of voids, signs of the existence of possible
archaeological monuments, and mapped their locations.

Archaeological georadar works were performed using the Zond 12e georadar, data were collected,
processed and interpreted using the software - Prizm 2.6.

Task/Objective

The purpose of the task was to conduct a georadiolocation survey to identify voids in the subsurface [4,
5, 6, 7] of the underground.
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Scheme 1.

In the vicinity of the "OId Thilisi" citadel, "Nariakala", in geographically difficult terrain, in a pre-
marked area, a georadar Zond-12e, with its standard 150MHz dipole antenna, and software Prizm-2.6, was
used to conduct a georadiolocation survey to identify voids in the underground near-surface layout.

The schematic drawing (Scheme 1) shows the conditional placement of geo-radiolocation profiles and
their directions.

Photo 1. Photo 2.
View from Narikala Citadel Environment for placing geo-radiolocation profiles.

Photo 3. The location of one of the geo-radiolocation profiles.
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Results and Discussion
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Fig. 1. Georadiolocation profile 1 was made with a 150 MHz georadar antenna. The length of the profile is
14 m.

Georadiolocation profiles are presented, with anomaly locations marked and separated by white lines.
Anomalies were separated according to their radio features/amagine [7].

Georadiolocation profile 1 (Fig. 1) shows pit-type cavities at distances of 1.25 m with a size of 1-1.5m,
as well as at a distance of 5m, in addition, at a distance of 10m and a distance of 12.5m there areradio images

of pit-type cavities filled with waste material, their depths are from 1m to 2m.
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Fig. 2. Georadiolocation reverse profile-1R is made with a 150 MHz georadar antenna. The length of the
profile is 14 m. Parallel and separated from profile 1 by 0.5-1 m.
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Fig. 3. Georadar profile-2 was performed with a 150K’)Ti3|”z georadar antenna. The length of the profile is 14m.
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On profile 1R (Fig. 2) at distances of 3.75, 8, 12, 13m, radio features corresponding to the depth of the
depression were marked with depressions of 2-2.5m. The radio features of the marked objects continue on
profile 1, therefore they are of a volumetric type and their length is not less than 1m.

On profile 2 (Fig. 3), characteristic radio features of the pit and cylindrical cavity were marked at
distances of 2.5, 10, 12.5m with a depth of 2.5m.
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Fig. 4. Georadiolocation reverse profile-2R was performed with a 150MHz georadar antenna. The length of
the profile is -14m. Parallel and separated from profile-2 by 0.5-1m.

On profile 2R (Fig. 4), characteristic radio features of the pit and cylindrical cavity were marked at
distances of 2.8, 10, 12.5m with a depth of 2.5m. They extend continuously on profile 2. Thus, they are
dimensionally up to 1m wide.
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Fig. 5. Georadar profile -3 was performed with a 150 MHz georadar antenna. The length is 15m.
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Fig. 6. Georadiolocation reverse profile-3R is performed with a 150Hz georadar antenna. The profile length
is 15m. Parallel and is separated from profile 3 by 0.5-1m.
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On profile 3 (Fig. 5) the radio images of pit-like objects were marked at distances of 1.25, 6, 10, 13.75m.
In addition, they represent radio images of continuous objects and extend to profiles 2-2R.

On profile 3R (Fig. 6) dimensional cavities 1, 3, 3.75, 7.5, 12.5, 13.75m were marked. In addition, the
radio image of a cylindrical object and at a distance of 7.5m continues on the previous profiles.
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Fig. 7. Georadar profile-4 was performed with a 150 MHz georadar antenna. The length is 16m.
1 0

8.75 10 11.25 125 13.75 15 16

pr 4R_150MHz L16_4458

1266 1125 10 8.75 7.5

10 11.25 125 13.75
Distance, m

Fig. 8. Georadar reverse profile-4R is made with a 150Hz georadar antenna. The length of the profile is 15m.
Parallel and separated from profile 4 by 0.5-1m.

On profile 4 (Fig. 7), radio features of pit-like objects were marked at distances of 1.25, 3.75 m, and
cylinder-type at 10 m. At distances of 13-15 m, radio features of partially collapsed sided cavities. Their
depth is up to 4 m.

Profile 4R (Fig. 8)shows the radio faces of the objects recorded in profile 4, as well as the radio faces of
partially collapsed pit-type objects at distances of 2.5, 6, 11.25, 15 m.
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Fig. 9. Georadiolocation profile-5 was made with a 150MHz georadar antenna. The length is 16m.
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On profile 5 (Fig. 9), at distances of 1.25, 3.75, 7.5, 11, 15m, radio images of objects containing cavities
were marked, possibly of anthropogenic origin. They continue continuously on profile 4. Their depth is 5 m.
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Fig. 10. Georadiolocation reverse profile-5R is made with a 150Hz georadar antenna. The length of the
profile is 16m. Parallel and separated from profile 5 by 0.8-1.5m.
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Fig. 11. Georadar profile-7 was made with a 150 MHz georadar antenna. The length of the profile is 16 m.
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Fig. 12. Georadiolocation profile-8 was performed with a 150MHz georadar antenna. The length of the
profile is 16 m.

Profile 5R (Fig. 10) marks hollows at distances of 1.25, 3, 4, 9, 12.5, 15m, their deepening is 2.5 m.

On profile 7 (Fig. 11), radio features with depth signs were marked at distances of 1.25, 3, 8.75, 10,
11.25, 12.5, 15m. Their depth is mainly 4m, and the depth of the object of the type that was destroyed at a
distance of 3 m is 9m.

On profile 8 (Fig. 12) cavities were marked at distances of 2, 6, 8, 10, 12.5m, their deepening is 5 m.
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Fig. 13. Georadiolocation reverse profile-8R performed with a 150MHz georadar antenna. The profile length
is 16m. Parallel and separated from profile 8 by 0.8-1.5 m.
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Fig. 14. Georadiolocation reverse profile-8R performed with a 150MHz georadar antenna. The length of the
profile is 16 m. Parallel and separated from profile 8 by 0.8-1.5 m. Topographic representation.

Profile 8R (Fig. 13) revealed radio features of cavity-type objects at distances of 2.5, 3, 6, 12, 13, 15m,
the maximum depth is 4m.

Fig. 14 shows profile 8R with topographic content, marked with radio images of cavities.

Profile 8 and profile 8R revealed the geological structure, the boundary between geological layers was
distinguished, on which there may be a radio feature of an anthropogenic object, e.g. a watercourse or other
cylindrical object with a width of 1-1.5m.

Prof-8 and Prof-8R have identified a continuous anomalous structure, a boundary between geological
layers, on which a radio image of a man-made object can be located, for example: a foundation, tunnel,
culvert or other massive cylindrical object located above the foundation and with a width of 1-1.5m. The
presence of a geological object cannot be ruled out.

Conclusion

The study area is loaded with objects containing cavities of many shapes and contents, marked with
white lines. The continentality of the soil is disturbed by multiple cavities. Their depth ranges from 0.5 m to
5 m and their length is 1-5 m.

Prof-8 and Prof-8R A geological structure has been identified, a boundary between geological layers has
been identified, on which a radio image of a man-made object can be placed, for example: a foundation,
tunnel, culvert or other cylindrical object located above the foundation and with a width of 1-1.5 m. The
presence of a geological object is not excluded.

From an archaeological-geological point of view, the study requires further continuation of detailed
archaeogeoradiolocation works.
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. MEOE53539, . FJ0dg, 2. 053MMZBZS0S
69bodg

15JoMMZ9WML YOO MOOEOLOL GOHNIHMO, OLEAMMOMWHE dZIWO S SMJJMNEMYOOS©
doBo  86003bgermgsbo  syoeol, ,,039¢0  d0oboL”  GgMoBHMO05Bg  sddgbgdEm-
LSOYOBOOGSE0M  Bsddomgdol  Bo@oMgdols  godm  goBbs  LyFoMmmgds TG gdrIeoym
©H39M30000  5OJJMYINMIOOMEMIS30MM0  Foboslfo®o 33wg3s.  96MJIMRIMMSPOMEMISF0IOO
39903309306 {obsbfo  Imbodbmwo  BHIMoGHMMos  domzscolfjobgdmo  ogm  Lsddgbgdarm
3996030l M39M0MIdOL  sEYOMsE. Bsddgbgdwrm  3HMEgLOL  F0dEOBIMYMOOLLL  Fglsdergdgero
d90dgds  ymxzgowoygm  Omam®i  dofjoldzgds  LogsMogugadol  89gRe©  IMs35wwEHMbosBo
L5dd9gbgdem  BH9dbo3zol IBosBYds s MPYJMMO FgdmbgzgzgdolL  godmf)zgzs, db9g3g gloderm
569 ma0O0 dgagdol 2565y ENds.

5MJ9MQIMMOEOMEWM3S30M3s 3309350 godmogarobs Moo LogsMgargdo,  dglbodgrm
5M49Mema0mMo dgagdol sOLlYdMdOL odbgdo, dMmobobs Fsmo WM 3Is309d0L 35O EHOMYdS.
56J9MagMM5@OMEM3530M0  bdMdsmgdo  FgbOHMEEs  gmOmsEse Zond 12e, dmbs3gdgdo
900360005, 59135305 s 063gM3MYGH0M®S 3OrMYMTo MbBOWb3zgwymgoo - Prizm 2.6.
59m3960L dobsbl fo6dmop9bos 390M5QO0MEM3S304IM0 33Q93 dofjoldzgds

b mg39H9003060)0 2obersggdol LoEsMH0YEgms Fodmlagurgbs.
50dmBbs, MMI Ls330930 BIOOMBO IGHIZOMMNWYI0s FMO35¢0 FMEMIOLS s JobssMLOL Lo®mYOL

9903390 m009dBHgoom.  Boosgol  3mbGH0bIBEIMOHMBS  IMM3GME0s  IMIZLMOOMO
LoEM99000. o0 LOYOTJMS J9BMI3LYdS FgMYMdL 0.58-sb 53-9 W AobAMIMdOM™Mdom 1-53.
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09bGH0R0E0MIOME0s  LYBPZIMO  Jgmwmyomed  39bgdls  Tm®ol, OHMIGEbBYs3  Fgodergds
396003L90MEoym 530560l doge dgddboero  MmBdogIEBHOL Moom  AsTMLELYYIEd, SlgmgdOs:
153063390, 3060500, {goasdBHoM0 b6 Lbgs 30w0bOIWo Md0gdE0, MMIGLoE JYdMHYMIL
15306330l Bgdmom s Logsboom 1-1.5 T 56 OHOL 2sIMOOEbMEO FgMEWMYOMGO MdO0YJGHOL
SMLYIMDS.

59 MPO0MM-29MEMROMIO0  MZ9LsBOOLom,  33wW9g3s  dmombmgl  sfizMowgdomo
56J9MQIMMOMEM353099M0 Lbodw)domgdols 9Ima goa™Mdgegdsl.

1533560m  LoGyzgdo:  56OJ9MygMMEOMEM3530M0  153MTomgdo,  AJMOMIIMO,  MHIOMLLbY,
5MMYM50>.

IIpeaBapurebHOe apxeoreopusnyeckoe uccaeJ0BaHue
CTPOMTEILHOM IUIOIIAAKHY B pailoHe uuraaeau Hapukana

. OqnaaBanse, T. Yeaunase, O. SIBoj1oBCcKkas
Pe3iome

B cBs3u ¢ mpoBeneHHEM CTPOUTENILHO-BOCCTAHOBHUTENBHBIX paboT Ha Tepputopun «Craporo TOummucmy,
OJTHOTO M3 MCTOPUYECKH APEBHUX M apXEOJOTHYECKH BAXHEUIINX MecT cTonuibl ['pysun ropoga ToOwmmcu,
BO3HHKIJIA HE0OXOJMMOCTb NPOBENCHHUS NpeABapUTENbHON PEKOTHOCIIMPOBOYHON
apxeoreopanuoIoKaOHHOMN ChEMKHU. [IpensapurensHo pasMedeHHas TEPPUTOPUS Ui
apxeoreopaanoIOKaIIMOHHON ChEMKHM TNpeJHa3Havyanach Uid pabOThl CTPOUTENBHON TEeXHUKH. B mpomecce
CTPOMTEILCTBA CYILECTBOBAJA BEPOSTHOCTh IOBPEKIEHHS MHOTOTOHHOW CTPOUTEIBHON TEXHUKH U
BO3HHKHOBCHHS aBapHil M3-3a MOA3EMHBIX ITYCTOT, & TaKK€ YHHUYTOXKEHHUsS] BO3MOXHBIX apXEOJOIMYECKHUX
MIaMSATHUKOB.

ApxeoreopaHoIOKallMOHHOE HCCIIeI0BaHUE BBIBUIIO PsAJ] MyCTOT, MPU3HAKOB CYIIIECTBOBAHUS BO3MOYKHBIX
apXeoJIOTHUECKUX TMAaMATHUKOB, a TaK)K€ HAHECIO Ha KapTy UX MECTOIOJIOKEHHE. ApXEOoIornyeckue
reopazapHble padOTHl BBINONHSIMCH C HCIONB30BaHHMEM reopamapa «Zond 12e». COop, obpaboTka u
MHTEPIPETaIus TaHHBIX OCYIIECTBISIINCH C UCIIOIB30BAaHUEM IPOTPaMMHOTO obectiederns Prizm 2.6.
Henpto 3amanus ObUIO MPOBEACHUE TeOPAANOIOKAMOHHON CHEMKH JUISL BBISBJICHHUS MyCTOT B MOA3EMHOM
IIPUIIOBEPXHOCTHOM cTpykType. OKazanoch, 4TO HCCIeAyeMas 30Ha 3alojHeHa MOJBIMH IpEeIMETaMH
pa3zHooOpa3Hoii Qopmbl u conmepkaHus. KOHTHHEHTaIBHOCTH TOYBBI HApyIIeHa MHOTOYHCIEHHBIMA
noHmwkeHusIMu. Ux riryouna xonebnercst ot 0.5 10 5 M, a jyimHa — ot 1 10 5 M.

BoisiBaeHa rpaHMna MeXAy TeOJOrMUECKMMH CIIOSMH, Ha KOTOpPOM MOXKET pacrosiaratbCs paauo
n300paKeHUEe HCKYCCTBEHHOrO0 00beKTa, Hampumep: (QyHIaMEHTa, TOHHENIS, BOAOIPOIYCKHOM TpyObl MM
JpYroro MIIHHIPUIECKOTO 00BEKTa, PACIOI0KEHHOTro Bhille (GyHIameHTa u mmpuHoi 1-1.5 m. Hamuune
[€0JIOTHUECKOTO 0OBEKTA UCKIIOUUTD HEJb3S.

C apxeoJ1oro-reosorHuecKor TOUKH 3peHHS UCCIIel0BaHue TPeOyeT NalbHEHIIEero IPOAOIIKEHUS AeTAIbHBIX
apxeoreopanoIOKaIIMOHHBIX PadoT.

KiioueBble cjioBa: apxeorcopaanoIoKalilMOHHbIC pa6OTBI, reopagap, paauo O6p33, pagaporpamma.
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