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OBJIAKO TOYEK [JIA OITPEJAEJIEHUA KOOOOUILIMEHTA PA3PBIXJIEHHOCTU I'PYHTA

C.A. MAPIIIKOBA®, A.A. SIKOBJIEB?
Yerynent cnenmansrocTH 7-07-0722-01 «Pa3paboTKa MECTOPOKICHNH MONE3HBIX HCKOMAEMBIX.
OTKpBITBIE TOPHBIE PAOOTHI»
CTapuIuii npenojaBatenb kageapsl «MoOCTbl U TOHHET
benopycckuii HaMOHAIBHBIA TEXHUYECKUNA YHUBEPCUTET
r. Munck, PecriyOiuka benapych

2

IIpeonooicena memoouxa coOopa ucxoOHbIX OAHHBIX NPU PA3PAOOMKE KOMA0BAHA OJisi ONPedeeHUs.
obvema paspabomannoco epynma. Ilonyyenvl obiaka mouexk Ha smane HA4aNad CMPOUMENbHO-
MOHMAICHBIX pabom, 8 npoyecce papabomku 2pyHma u nocie Gopmuposanus KOmiosanda. Buinonnena
obpabomka noayuyeHHvlx OaHHbX. Paccmompena  803MOXMCHOCMb  NpUMEHEHUS  COBPEMEHHbIX
npozpammusix komniekcos. Cozoanvl yughposvie mooenu 00veKma Ha cex SManax 8bINOIHeHUs pabom.
Aneopumm oyugpposku ungopmayuu. Ipumenenue cneyuanuzuposannou mexnuxu. Oyupposan MA3
5516. Cozoana yughposas mooenv agmocamoceana Oisi AHAIUZA BO3MOICHOCMU 3A2PY3KU C Y4emom
Gaxmuyeckux oanuvix. Onpedenenvl 8eIUUUHbL 3aMPaAm 8 8Ude KOIUYeCmed pelico8 Ha 6b1803 PYHMA.
Coenan pacuem ¢haxmuueckoti enuduHbl KO3 duyuenma pa3pvixieHus SpyHma, ¢ y4emom UMerouuxcs
Ooanuwix. OOOCHOBAHA AKMYANbHOCHb NPUMEHEHUS CKAHUPOBAHUS 68 PeallbHbIX VCI08UAX HA npumepe
Peanu308anH020 00beKma.

KiroueBnie cnoBa: o0iako Touek, CKaHUPOBaHUE, 00BEM TpyHTa, U(PpoBas MOAEIb OOBEKTA,
KOTJIOBaH, CTPOUTENbHAS TIOIIA/IKA.

DESIGNING OPEN-PIT MINING OPERATIONS USING SCANNING

S.A. MASHKOVA!, A A. YAKOVLEV?
Istudent of specialty 7-07-0722-01 "Development of mineral deposits. Open-pit Mining"
2senior lecturer of the department "Bridges and tunnels"
Belarusian National Technical University,
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A methodology for collecting initial data during excavation development to determine the volume
of the developed soil is proposed. Clouds of points were obtained at the stage of the beginning of
construction and installation work, during the development of the soil and after the formation of the
excavation. The received data has been processed. The possibility of using modern software systems is
considered. Digital models of the facility have been created at all stages of the work. An algorithm for
digitizing information. The use of specialized equipment. The MAZ 5516 has been digitized. A digital
dump truck model has been created to analyze the loading capability based on actual data. The cost
values are determined in the form of the number of flights for the removal of soil. The calculation of the
actual value of the soil loosening coefficient is made, taking into account the available data. The
relevance of using scanning in real conditions is substantiated using the example of an implemented
object.

Keywords: point cloud, scanning, soil volume, digital object model, excavation, construction site.
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BBEJIEHUE

B Mupe nocTeneHHo BHEIPSIOT TEXHOIOTUU (DOTO CKaHUPOBAHHMS, BKIIFOYasi onU(POBKY, aHATIN3
u 00paboTky ¢ororpaduii. CymecTBYIOT pa3HbIE METOABl W HANpPaBICHUS B UX HCIIOJBb30BAHHH,
paccMOTPHUM OJIMH M3 OCHOBHBIX MeT0J10B 3D-ckanupoBanue 1o portorpadusim.

AKTyabHOCTh OLU(POBKH PA3IMYHBIX OOBEKTOB MOATBepAWIN B Havane 21 Beka. TexHomoruu
MIOCTOSTHHO TIPOTPECCUPYIOT, UTO MO3BOJISICT ONTHMHU3HPOBATH 3aTPAaThl HA COOP MCXOTHBIX JaHHBIX 11O
o0bekty. Ha peiHkKe ycinyr mo ouudpoBke O0O0bEKTa W IMOMydYeHHs O0Jlaka TOYEK MpeaararT
KCIOJIb30BaTh KBAJAPOKONTEp, cTanroHapHblii 3D-ckanep. MHHOBaMOHHOE HampaBlI€HHE — 3TO
UCIOJIb30BaHue TenedoHa.

PE3VJIBTATHI 1 UX OBCYXIAEHUE

Hcnonp30oBanue pa3nu4Horo o0OpYyZOBaHMS MO3BOJIAET MOMy4aTh (POTO(GUKCAIMIO COCTOSHHUS
00BEKTa, a TaKXkKe 00JIaKO TOUEK YUUTHIBAIOIIEE FEOMETPUUECKOE paciookeHne oobekTa. [Ipumenenue
TeneoHa Kak MHCTPYMEHT Ui paboThI IpU OIU(poBKe 00beKkTa Ha pbiHKE B PecnyOnuke benapych
elle HE MTPE/CTaBIICH.

Jnsi TpoBeNeHHWS WCCIENOBAaHHWS B JaHHOM HAmpaBICHUHM MHOIO ObUT BBIOpaH OOBEKT,
pacroio’keHHbIH B I. MUHCKe, B maroBoit goctynHoctd or BHTY. Mcnons3oBancs tenedoH Ha Oase
«aHApoum» M CcoOMIofas TEXHUKY Oe30macHOCTH, s o0oluIa MO TMEPUMETPY IPEINosIaracMoro
KOTJIOBaHa, 4TOOBI 3a(hUKCUPOBATh (PAaKTUUYECKHE OTMETKH penbeda MECTHOCTH (PUCYHOK 1).

IMG_20250409_090431 — kanua
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Pucynok 1 — O6muii BUT CTpOUTETHHOM TUIOIIAKU
HcTounuk: cobcTBeHHas pa3paboTKa aBTOPOB

[Tocne Hayana paboT o pazpaboTke KOTIOBaHA MOBTOPsiIa POTOPUKCALUIO COCTOSIHUS O0BEKTA,
710 OKOHYaHUsA paboT (PUCYHOK 2).
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Pucynok 2— O0muii BHI KOTJIOBaHA
HcTounuk: cobcTBeHHAs pa3paboTKa aBTOPOB

[lapannenpHO Bescs YyYeT KOJIMYECTBA pEHCOB BBIBE3EHHOrO TIpyHTa. Jljis yBelIMueHUs
JIOCTOBEPHOCTH PE3yJIbTATOB OBbUIM BBINOJHEHBI CKaHUpOoBaHUS camocBana MA3 5516 6e3 3arpys3ku
IPYHTa U C 3arpy3KOM.

Vcnonb3ys nosy4eHHble JaHHbIE C UCTIOJIb30BAaHUEM MPOTrpaMMHOI0 obecrieueHus «Agisofty Obu1
BBITNIOJIHEH KX AKcropT. [locie 06paboTku pe3ynbTaToB NPUMEHIIIN IporpaMMHbIi kKomiuieke «ReCapy»
MIO3BOJISIFOIINMN NIOJTy4aTh T€OMETPUYECKUE BEINYMHBI KOTJIOBAHA JUUIs IPOBEICHUS PACUETOB 3€MIISTHBIX
Macc (pUCYHOK 3).

Pucynoxk 3 — O0BbEM U3BICUEHHOTO TPYHTA
HcTounuk: cobcTBeHHas pa3paboTKa aBTOPOB
Ha ocHoBannu (akTHYECKUX MaHHBIX MOIyYeH O0BEM pa3pabOTaAHHOTO TPYHTA, Vigpnrp =
291,61 m3. Ilo pe3ynpTaTaM CTPOMTENLHO-MOHTAXKHBIX PaboT, ¢ 0OBEKTa BhlEXano 14 camocBaioB
Pa3IMYHOTO 3aMoHEHUs 00heMa Ky30Ba (PUCYHOK 4).
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Pucynox 4 - MA3 5516
Hcrounuk: coOCTBeHHAs pa3paboTKa aBTOPOB

IIpeoOpa3oBaB MCXOHBIE JaHHBIE K CPEJHEMY 3HAYEHUIO (PUCYHOK 3), MOJIYyYHUIOCh, YTO 00bEM
BBIBE3EHHOTO IPyHTa COCTaBUI Viypp rp = 305,13 M3,
Ucnons3ys ¢opmyny (1) onpeneninm pakTndeckyro BeTHUInHy K0d(D(OUIMEHT pa3phIXJIEHHOCTH

rpyHTa:
__ Vpasp.rp. 305,13

=222 _ 1046 1)

Pasp-Ip. =y nrp. 291,61

K

BbIBO/IbI

Ha ocHOBaHWM BBIIIOJIHEHHOTO HCCIICOOBAHUA MOYXHO YTBCPIKAATh aKTyaJIbHOCTb NPHUMCHCHHA
TCJ'IC(I)OHa Ha CTpOPITGJ'ILHOfI IJIiomaaAke U MHXKXCHCPHOI'0 COCTaBa, IJIs (bOTO(I)I/IKcaLII/II/I BBIINNOJTHCHHBIX
pa60T N X Ka4eCTBa, IMPUMCHCHUC CKAHUPOBAHUWA MJIS BBIMMOJIHCHUA IMOJACUYCTA TI'pyHTA, KOHTPOJIb
KOJIMYCCTBA BBIIIOJIHCHHBIX peﬁCOB, HaJIMYHUEC OTKIIOHCHUS OT ITPOCKTHBIX peIHeHI/Iﬁ.
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