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ABSTRACT

One of the important issues in urban geolocation is the determination of the depth of piles within the scope of
geolocation activity. The peculiarity of the complexity of the issue lies in the heterogeneity of the work
environment, which can be found both in an open space, such as a construction site, and in a closed, i.e.
completed and put into operation building. Conducting geolocation profiles under operational building
conditions is also limited due to existing partitions and architectural elements of non-conducive placement.
In some cases, we are forced to limit ourselves by taking partial profiles and use a complicated
interpretation for such a radargram. In particular, we additionally use the three-dimensional spatial
representation for the intersections of geolocation profiles to determine the depth of the target pile. For the
interpretation of the depth limit of pile, it is recommended to fix the location of the hyperbola of the pile
radio image on the axis of intersection of the intersecting profiles for both profiles, to imagine and interpret
the 3D radio image of the target pile for the intersection axis of the profiles.
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Introduction

One of the important issues in urban georadiolocation is the determination of the depth of piles within
the georadiolocation activity [1, 2, 3, 4]. The peculiarity of the complexity of the issue lies in the
heterogeneity of the working environment, which can be found both in an open space, such as a construction
site and in a closed, i.e. completed and put into operation, building. Conducting geolocation profiles under
operational building conditions is also limited due to existing partitions and architectural elements of non-
conducive placement. In some cases, we are forced to limit ourselves by taking partial profiles and use a
complicated interpretation for such a radargram. In particular, we additionally use the three-dimensional
spatial representation for the intersections of geolocation profiles to determine the depth of the target pile.

Task

For the completed and operational medical building, it was necessary to determine the crossing of one of
the corners of pile. The problem was the presence of limited space because a complete geolocation profile
could not be conducted. It was decided to perform two mutually directed georadar profiles, at the intersection
of which the target pile was placed in the corner of the walls.

Method and instrumental part

On the first floor of the completed building, the deepening of the load-bearing pile was to be investigated
in the internal area. The survey was carried out using georadiolocation method georadar Zond12e, with
official software "Prizm-6.0", for further, three-dimensional interpretation, compatible software - "Voxler 4"
was used.

Two intersecting profiles were conducted, the schematic representation of which is given in the
schematic drawing (Scheme 1).
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Scheme 1. The diagram shows the conditional location of geolocation profiles 1-2 and shows the probable
location of pile.

Data and reasoning

It follows from the interpretation of Prof. 1 presented on the radargram (Fig. 1) that the pile radio image
was marked at distances of 15-16m and at a depth of 9m on average. The radio image is marked with white

lines.
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Fig. 1. Radargram Prof. 1, length -16 m, is presented Zond-12e with standard shielded antenna 300MHz.
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Fig. 2. Radargram Prof. 1 is presented, length - 16 m".'It is made with a standard shielded radar an:tenna of
300MHz. The topographic effect is taken into account.
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For visualization, Prof. 1 (Fig. 2) has been added to the radar chart, the pile radio image has been marked
at a distance 15-16 m and at a depth of 9m. Since the base of the borehole is naturally uneven, the lateral
placement of the poured concrete is also uneven, thus the plane of the base of pile changes within the limits
of 8.9-9.2m. The radar profile passed through one side of pile; the other sides are covered by the wall
construction.
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Fig. 3. Presents radargram Prof. 2, length -9m. It is made with a standard radar shielded antenna of 300MHz.

From the Prof. 2 (Fig. 3) interpretation presented on the radar chart, it follows that the pile radio image
was marked at a distance 8.5-9m and at a depth 9m.
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Fig. 4. Radargram Prof. 2, length -9m is presented. It is made with a standard radar shielded antenna of
300MHz. The topographical effect is taken into account.

From the Prof. 2 interpretation on the radar chart, it follows that the pile radio image was marked at a
distance 8.5-9m and at a depth of 9m. Since the base of the borehole is naturally uneven, the lateral
placement of the poured concrete is also uneven, thus the sections of the pile base vary within the limits of
8.9-9.2m, the results of profile-2 coincide with the results of profile-1 within the location of the hyperbola
indicator.

The radio view of the object of vertical placement recorded by Prof. 1 and Prof. 2 corresponds to the pile
with a depth of 9-9.2 m.
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Fig. 5. Radargram Prof. 1 and Prof. 2 are presented, the target pile is located at the intersection, it is made
with the radar staff screened antenna 300MHz.

At the intersection of Profiles-1, 2 (Fig. 5) the location of the hyperbola indicating the pile radio image
was identified. Shown by a white circle adjacent to the synphasic axis.

7000

3500

-3500

7000

24

Fig. 6. An excerpt from the spatial representation
of the intersection of profiles-1, 2 is provided. The
3D radio image is built using Voxler 4 software.



The radargram presented in Fig. 6 clearly defines the hyperbola marked with white circles for the target,
the carrier pile 3D radio image, which uniquely characterizes the deepening of pile as a physical object and
its location.

Conclusion

For the interpretation of the depth limit of pile, it is recommended to fix the location of the hyperbola of
the pile radio face in the cross section of the intersecting profiles for both profiles, to imagine and interpret
the 3D radio face for the target pile for the axis of the intersection of the profiles.
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MEOOHM 29MMOMEM 3530580 9O MmO 3603369 m3z560 Lsgombos bodobxgdol sm®mdsgzgdols
3obLOBOZMS  F9MOOOMEMISEOMM0  5JGH03Md0L  Fotygddo.  Lsgombols  LoMHmMEol
0530L909M9ds  dEYMAoMYMBOL  bsdMTom A9MGIML  5MOYMMNY35MM3698580, MMIgeroi Fgodergds
50dMBbgl GMmyMOE oo LOgMEJdo (Fodoe0MO, Lsddghgderm FmMmgEsbo), s1g3g WbMEM, sbvy
©LBOMEdME 5 9JB3WOGSE0s80 Fglvyero Tgbmdol 306MHMdYdT0. 9JL3EIYSES305d0 FYMGO
996mdol  3060HM3JBT0  QIMMISPOMIL MG FOMBOWIIOL A9GIMDs JOHMNMDd  FYHBOMOIYWOos
5MLYIMO BHObMYOOLS s 365 bgdgdfiymdo 2obmagligdol sJo@gdGve o gargdgb@gdol godm.
by d9dmbggzedo 0dvwgdmo 3b3Jd0m  FgImgzoLIBOZOM®  bsfomdMmogzo 3O MmBowgdols
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93099607005 ©sx30gdLoMEIL bodobx ol Moombisbols 3039MHdMEOL IEJOSMIMDS 4550339000
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1533560 LoGY3gd0: MOBBME Q9MOIEOMEMIS305, BoTobxol IMWMHTs3900L 0bEHIO3MYEG0,
50MbObY, M5IOMYMSTo.

TpexmepHoe u300paxkeHue paauooodpasa cBail Ha pajaporpamMmme 1Js
3aBEPLICHHOI0 CTPOCHUS

. OqnaaBanse, T. Heaunase, O. SIBojs1oBCcKkas
Pe3rome

OmHMM W3 BaKHBIX BOIPOCOB TOPOJICKOI TEOJIOKAIMU SIBIISIETCS OINpeNeleHNe TIIYOWHBI CBAall B paMKax
re0JOKaMOHHON nesTenbHOCTH. OCOOEHHOCTh M CIIOKHOCTH BOMPOCA 3aKIFOYAeTCS B HEOTHOPOTHOCTH
paboueii cpenbl, KOTOPYIO MOKHO BCTPETUTH KaK Ha OTKPBITOM MPOCTPAHCTBE, HAIPUMED, HA CTPOUTETHHON
IJIOIIAJKE, TaK U B 3aKPBITOM, T.€. 3aBEPLICHHOM M BBEICHHOM B AKCIUIyaTalMiO 31aHud. [IpoBeneHue
re0JOKAMOHHBIX MpOo(duiei B yCIOBHAX IKCIUTyaTalluW 3/IaHUS TakKe OrPAaHMYEHO HM3-3a CYIIECTBYIOIINX
MIEPErOpPOJIOK M APXUTEKTYpPHBIX 3JIEMEHTOB HEOJarompUATHOIO pasMelleHHs. B HEKOTOphIX Ciiydasx Mbl
BBIHYK/ICHbI OTPaHUYHTHCS MMOJIYYCHUEM YaCTUYHBIX MPOQUIIEH U NCIIOIB30BaTh CIIOKHYI0 WHTEPIIPETAIHIO
Takod pagaporpaMMbl. B 4acTHOCTH, Mbl JONOJHUTENIBHO HCIOJIB3YEM TPEXMEPHOE MPOCTPAHCTBEHHOE
MPEJICTABJICHUE TepeceueHuid npouield TeoNIOKAIlMK i ONpeAcicHUus TIyOuHBI IieneBoi cBau. s
VWHTEpIpPEeTalid TPAaHUIBI TIyOWHBI CBAaM PEKOMEHIyeTCs 3a(MKCHPOBATh PACHOJIOKEHHE THIIePOOITBI
pamrooOpasa cBam Ha OCH IEpeceueHHUs IepeceKaronuxcs mpoduieii mis 06oux mpodureil, MpeacTaBuTh U
nHTepIperrpoBats 3D pagnoobpas 1ieneBoi cBau s 0cH NiepecedeHus Ipoduiei.

KiioueBble ciioBa: pa;uxloo6pa3, I‘J'Iy6I/IHHI>I€ CBau, paaaporpamma, ropoackas recojokanus.
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