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Influence of adjustable parameters of a diesel engine with direct injection
of gaseous hydrogen on its environmental and performance indicators
Jumber losebidze, Otar Gelashvili, Tamaz Natriashvili,
Revaz Kavtaradze, Giorgi Chilashvili
Abstract

A relatively little explored concept of a hydrogen engine is considered: a diesel engine
with direct injection of gaseous hydrogen, in the exhaust gases of which nitrogen oxides NOx
are the only harmful substances limited by law. Using a 3D mathematical model based on
equations of the Navier-Stokes type, the influence on the process of formation of nitrogen
oxides of such controlled parameters as the excess air coefficient, the cycle dose of injected
hydrogen and the duration of its supply was studied. The optimal values of these parameters,
which ensure the minimization of the NOx concentration, have been established.

HccnenoBaHue BIUSIHUSI PETryJHMPYeMbIX apaMeTPOB JU3eJIs C
HeMoCpeACTBEHHBIM BIPBHICKOM Ia3000pa3HOro BOAOPOAa HA €ro IKOJOrndecKne
H SKOHOMHYHbIE MOKA3aTeJIH
Hxxymoep Hocedonaze, Orap I'enamBuian, Tama3 Harpuamsuiu,

PeBa3 Kasrapanase, I'eopruii Unsiamsuiu
Pe3rome

OO6cyxnaeTcst IepCIeKTUBHAS, HO MAJIOW3y4YeHHas: KOHIETIIIUS BOJIOPOIHOTO JIBUTATEJIS:
JTU3ETLHOTO JBHUTATENsl C HEMOCPEJCTBEHHBIM BIPHICKOM BOAOPOJAa, B KOTOPOM OOpa3yeMble
OKCHJbI a30Ta NOx sBagroTcs CAWHCTBCHHBIMU BPCIAHBIMH BEIICCTBAMH, OI'PaAaHUYMBACMBIMH
3aKOHOAATeNbCTBOM. COOTBETCTBEHHO, C MOMOUIBIO TPEXMEPHOM MaTEMaTUYECKOM MOJENH,
OCHOBaHHOI1 Ha ypaBHeHuUsx Tuna HaBbe-CTokca, uccneayeTcs BausHue ko duirenta n30bITka
BO3/1yXa, LMUKJIOBOM J03bl BIPHICKUBAEMOTO BOJOPOJIa U MPOJOJIKUTEIBHOCTH €ro MoJayu Ha
mporecc oOpazoBanuss NOX B KaMepe CropaHusi BOJOPOIHOTO AW3eNs. Y CTaHOBJICHBI
ONTHUMAJbHBIC 3HAYCHUS JITHUX IMapaMeTpoB, 00ECIEUHBAIONINE MUHUMH3AIUIO KOHIICHTPAIMH

NOX.
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EVALUATION OF THE EFFICIENCY OF CITY BUSES WORKING IN
ALLOCATED LANES
David Pridonashvili, Rezo Tedoradze, Khatuna Mgebrishvili
Abstract

The article lists the problems caused by the rapid growth of motorization. Among the
measures available to solve this problem, preference is given to the allocation of special lanes
for. Route vehicles of general use. To assess the efficiency of city buses in dedicated lanes, a
methodology is presented using generalized optimization parameters, the so-called. Vehicle
operation efficiency coefficients. This parameter takes into account the main operational
indicators of the vehicle: average speed and fuel consumption.

OLEHKA 2®®PEKTUBHOCTU 'OPOACKHUX ABTOBYCOB
PABOTAIOIIUMMH B BBIJIEJIEHHBIX ITOJIOCAX
JaBun llpunonamsuian, Peso Texopanse, Xaryna MredpumBuin
Pesrome

B cratpTe mnepeuncieHsl npoOiieMbl OOYCIOBICHHbIE OBICTPHIM TEMIAMU pocTa
aBTomMoOmwmm3armu. Cpean WMEIOIUXCA JUIA  pPEeIIeHWs YKa3aHHOW IpoOiIeMbl Mep
NPEINOYTEHUE OTIAAHO BBIJICJICHUIO CHEIHMATIBHBIX MOJIOC AJIS. MapUIPYTHBIX TPAHCHOPTHBIX
CpelaCcTB o00mero mnojb30BaHudA. s oueHkH 3PQPEKTUBHOCTH TOPOJCKHUX aBTOOYCOB B
BBIJICJIEHHBIX TI0JI0CaX Mpe/CTaBlIeHa METOAMKA C UCIOIb30BAHNEM OOOIICHHBIX MMapaMeTpOB
ONTUMM3AIMH, T.H.KoepPuuueHToB 3P(PEeKTUBHOCTH pPadOTHl aBTOMOOWISL.B ykazaHHOM
napamMeTpe  y4TeHbl OCHOBHBIE JKCIUTyaTal[MOHHBbIE IOKa3aTeld aBTOMOOWJIS: CpeaHasis
CKOPOCTb JABHMKEHUS U PACXO/]] TOIINBA.
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Detection of parameters of vehicles working on
international cargo transportation
Dimitri Balakhadze

Abstract

Motor transport, as the main trend of the scientific-technical development, is aimed at the
practical realization of technical and economic indicators of production activity. At this time, the
efficiency is evaluated by two criteria of the technological process: the carrying capacity of the transport
unit and the cost of operation. Transport productivity is influenced by many factors, which are in
functional relationship with each other. In order to identify and investigate these factors, a study was
conducted of vehicles registered in Georgia and licensed for international freight transportation. The
mentioned process is presented in the article.

Omnpenesenne napaMeTpoB TPAHCIIOPTHBIX CPEICTB, PadoTAIIMX
HA MEKIYHAPOJHBIX IPy30IepPeBO3Kax
Jumurpu banaxaase

Pe3rome

OCHOBHBIC HaHpaBJ’IeHI/Iﬂ Hay‘lHOFO pa3BI/ITI/I$I aBTOM06I/IJ'II>HOFO TpchnopTa HaHpaBJ’ICHLI Ha
HpaKTI/IT-IeCKYIO peaumsaumo TCXHHUKO-DKOHOMHUUYCCKUX HOKaBaTeHeﬁ HpOHBBOHCTBeHHOﬁ
NCATCIIBHOCTH. HpI/I 3TOM 3(1)(1)6KTI/IBHOCTB OLICHUBACTCA II0 )IBYM KpI/ITepI/IHM TCXHOJOI'NYECCKOI'O
npouecca, pr3OHOI[’beMHOCTI/I I/I/I/IJ'II/I CAUHUIIBI BMCECTHUMOCTHU NOJABHKHOI'O COCTaBa U CC6€CTOI/IMOCTL
IKcILTyaTalui. Ha mpou3BOACTBO aBTOMOOMIICH BJIMSIET MHOXECTBO (DAKTOPOB, HAXOMSAIIUXCSA B
CIIOKHOW (PYHKIIMOHAJIBHON B3aMMOCBSI3U NPYT C JpyroMm. Jliis BBISBICHHS M WCCIIEIOBAaHUS 3THX
(axTOpoB OBLIO MPOBEIEHO UCCIIEIOBAHNE TPAHCIIOPTHBIX CPENICTB, 3aPETUCTPUPOBAHHBIX B ['py3uu u
MMEIOIINX JIMIEH3UI0 Ha OCYILIECTBICHHUE MEKIYHAPOAHBIX TPY30BBIX IEPEBO30K. YIIOMSHYTHII
MIpOIIECC MPEICTaBIeH B padoTe.
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Methods and technologies of utilization of solid-fuel rocket hulls
Giorgi Tsabadze
Abstract

The paper discusses the utilization methods and implementation technologies of solid-fuel
rocket hulls. New materials, the demand for which, as a rule, is determined by the need to increase the
efficiency of the constructions used, in turn, determine the possibilities of realizing fundamentally new
construction solutions and technological processes. The further development of constructions and
technologies presents materials science with new tasks. Such interdependence of the development of
materials, constructions and technologies is currently clearly manifested in the processes related to the
development and use of composite materials. At all stages of the centuries-old history of the
development of mechanical engineering, there has always been a question about the optimal
combination of product mass and strength. These two conflicting events are, in many cases, a stimulus
for the creation of new construction materials. For a single material, an increase in strength usually leads
to an increase in the mass of the product and vice versa. In modern conditions, this problem is especially
relevant in the aviation and rocket industry, wind energy, shipbuilding, sports equipment and other
important goods production, where high strength and low mass are required for the finished product.

Cnoco0bl ¥ TeXHOJIOTHN YTHIH3ALMU TBEPAOTOIIMBHBIX KOPIYCOB pPaKeT
I'mopru La6an3ze
Pesrome

B crathe paccMarpuBaroTCs CIOCOOBI HCIIONB30BAHHMS M TEXHOJIOTHH — peaH3allin
TBEPAOTOIUIMBHBIX KOPITycOoB pakeT. HoBbIe MaTepuaibl, BOCTpeOOBAaHHOCTh KOTOPBIX, KaK IPAaBHIIO,
ompeJieNsIeTcss HE0OXOMMOCTBIO0 TOBBIIECHUS () ()EKTUBHOCTH MCIIONB3yEMbIX KOHCTPYKIIUH, B CBOIO
o4epe/Ib ONPEICNISIOT BO3MOKHOCTH PEaTH3alliK MPUHIUITHAIEHO HOBBIX KOHCTPYKIIMOHHBIX PELICHHH
U TEXHOJIOTHMYECKUX IporeccoB. /lanbHeiiee pa3BUTHE KOHCTPYKIUI M TEXHOJOTHI CTaBHUT Iepes
MaTeprajoOBeJICHUEM HOBBIE 3ajaud. Takas B3auMOOOYCIOBJICHHOCTh pa3BUTHS MAaTEpHaIoB,
KOHCTPYKIIM U TEXHOJOIMH B HACTOSIIEE BpPEMs SPKO IMPOSBISIETCS B MpOIECcax, CBA3aHHBIX C
pa3pabOoTKOH U MPHMEHEHHEM KOMITO3UIIMOHHBIX MaTepruasioB. Ha Bcex aTamax MHOTOBEKOBOM HCTOPUH
Pa3BUTHSI MAITMHOCTPOSHHSI BCET/Ia CTOSUI BOIIPOC 00 ONTHMAIBHOM COYETAaHHHM MACChl M MPOYHOCTH
W3JICTUIA. DTH JIBa MPOTUBOPEUYMBBIX COOBITHSI BO MHOTUX CIIy4asiX SIBISIOTCS CTUMYJIOM JIJIsl CO3/1aHUs
HOBBIX CTPOHUTEIBHBIX MaTepHaioB. /i1 0JHOTO MaTepualia yBeIMueHUE TIPOYHOCTH OOBIYHO TIPHBOTUT
K YBEJIMYEHHIO MacChl M3ZEIHsS U HA00OpOT. B COBpEeMEHHBIX YCIOBHSAX 3Ta mpobiieMa 0coOSHHO
aKTyajlbHa B aBHAIIMOHHOM M pAKETHOH TPOMBIIUICHHOCTH, BETPOIHEPIreTHKE, CYAOCTPOCHHH,
NPOU3BOJICTBE CIOPTHBHOIO WHBEHTAPS M JIPYTMX BAXKHBIX TOBAapOB, II€ OT T'OTOBOTO H3IEIHS
TpeOyeTcst BBICOKasi IIPOYHOCTh M Masiasi Macca.
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Helicopter steering drive research
Sergo Ninua
Abstract

The paper presents the principle operation of the steering drive (steering unit) on the helicopter
and the peculiarities of its functioning. Possibilities of its use for improving the controllability of the
helicopter are discussed. A humber of flight safety issues significantly depend on the output signals of
such a system. Based on the practice of helicopter management, the problem of the delay of response -
transmission signals (linear movement of the stick) from the control lever to the control bodies is
identified, the solution of which requires appropriate constructive improvement based on the modeling
of the principle of the steering unit. Possible solutions include reducing the dimensions of the steering
unit, refining the principle scheme, and using more modern automatic control technologies.

HccnenoBanue pyJieBoro npuBoja BeproJieTa
Cepro Hunya
Pe3rome

B craTthe npeacTaBieH npuHIKI paOOTHI PYJIEBOTO MPHUBOAA (PYJIEBOTO arperara) BepTojieTa u
0coOcHHOCTH ero (yHKIMOHUpOBaHMs. OOCYKIArOTCS BO3MOXKHOCTH €r0  KCIIOJIb30BAHUS IS
YIIy4IIEHHsI YITPABIIIEMOCTH BEpTOJieTa. Psii BOpOCOB 0€30MacHOCTH TOJIETOB CYIICCTBEHHO 3aBUCHUT
OT BBIXOJHBIX CHUI'HAJIOB Takoil cucreMbl. Ha ocHOBe MPAaKTHUKU YIPaABJICHUS BEPTOJICTOM BLISABJIICHA
npobiemMa 3a/IepKKH Peaklliy - epeiady CUTHATIOB (JIMHEHHOTO MepeMEeIlieHHS PyYKH YIIPABICHHsI) OT
pelyara ympaBlieHHS K OpraHaM YIpaBJIE€HHWS, pEIIeHHe KOTOpOH TpedyeT COOTBETCTBYIOMIEH
KOHCTp}IKTI/IBHOI\/'I ,Z[Opa6OTKI/I Ha OCHOBC MOJCIIMPOBAHUS NPHUHIUIIA PYJICBOTI'O MPUBOJA. BOSMO)KHI)IG
peUIiCHUsA BKIIHOYAKOT YMCHBIICHHUC Fa6apI/ITOB pyJeBOro mnpuBoaa, YTOUYHCHUC HpI/IHLII/IHI/IaJ'IBHOf/i
CXEMbI, HCITIOJIb30BaHHUC 6onee COBPEMCHHBIX TEXHOJIOTUH aBTOMATHYECKOTO YIIpaBJICHUS.

32



gIMbso ,,BHMBL3MOEH0 s 56456500009690emds“ Nel (56) 2023§.
53 621.9

999G Ma9945603MM0 533653980l 259mygbgds Lsgg@Mgbo
53356030 5960M©0bsdo3MMmo Bgysdomgdols

dsmm»30LB5m30L

9693¢09g Lsdsbodzogo*

OOHH2056H0, UsgsGoz9cnmb (3996037960 #9603965b0Bd >0
(Lago®mggaml ¢gdbozmemo Mmboggdliodgdo, 8. 3bEegsl J. Ne71, 0175, ovdogrolo,

bsgdsGoggerm)

09boMdg:  bsIHITo  gsbboerryemos  9ergdAEME9Isb039Mh0  $FdM3980L  3odmygbgdol
396U399903980  bsg®9bo  535(3H0b  596G200b50037960  bgs30(980L  Fs(50330L500300b.
ps&dma 96005 994 HE 09456039600  500053900b  930M599bd980 s  b33¢7m356980.
35565¢v0Y98r9cm0s  9erIAHOA9S6039G0 30963980l 3006LAGIzomo  (HO3980.
336boere9em0s 999 HH09156032950 5IIBs30L bolbdgdol G-9dscd0b Uiggds bsg9bo s356GsHob
390005003790  bIos30(m0L  Ferd®Hsmbsdo  Grryzs60bs0330b. B5hs(9829¢m0  5b5¢0bolbs
d9¢00985 d9bsdem989¢005 0099350, G028 0256599039 bsxm9b0 535(5(9980b $9(2q00b500379(50
Ygs300980L  Js30b50030L  9er9IAHOMAIIb03 G0 5Ts390L  oskbosod  Gogo
9300599608980 ©s 56Ul derogio (99bIbz0s s 3sdmygbadobs bgdolidogt Lsgmgb
53365998 BY.

153396dm Bodyzgdo: gargd@®mdgdsbozm®o 53d6M30, Lox®mgbo 5356530, 59MMPOBsT03MMHO
B930600, bOHbbMEo 45053995, MM ZIB-bEBEMWO  gooEgds, FMOYMESF06-
bo®mbbmeo 2505(399s.

dgbsgsemo

9994 GHM™AgJobozmMo  5ddMog900 L a3  d0dBozgwo bgds 9.5 LMBO™
909dGHOMo  ®300083600653930L“  bgggO™mdo, oo  obgmo  M30MHEILMOYOOL  Q5TM

MMAMO0359: Hmbol, Lofogogol batrxol s 3Hgdbozm®o ImaLabwymgdol batrxgdols 89930609ds,
030m3x86MH0b530L  FoMmM30L  LOLHEOROL >  MLBOIFOPBMYGOOL  QoMIXMOJGdS.  DoaErd
99d3HM™894o603MMH  LobBHYIYOL  AosBbos  obgmo  Bo3EMm3s69d9gd0,  BIMYMMOE:
994 GHOMB5603MM0 dMIMGd9d0, gbol sMEYDs, MBE0MYdOL LoLEJdob LoFoMmgds.
909dGHM™894560379M0  53d6Msgz0  JABoL 90339 3OMOMYIGIL  BONBOLSL, BMYMOO3S:
993 5BS300LAL  bsbbom s LOMIML  oBIBEZ0m  FodmfizgMwo WMBEOL ASBOS,
39300039. 506036 0osb 258mIE0bstrg 3MIMdYTs SJGHOXIMH0s S 3MLYdMOL FbsMEO
396096305 99dBHHMAgJsb03MM0  53IM3900L  A9FMYgbgdoLy MMYMOE Lodmdowsdm obyg
LsIbgOM M9bs3gMM3] LEREMIE 5356153H70DY.

do6005o bsfjoemo

0300353006530l FomM30L  LOLBHYIYOOL  JRIJAHMOMBOL QoMY MOILIdOL  JO-gOHO
Lodwmomgdos  Lofgogol  bobxol  d99306M90s. 90595950  JOMOMOIOE  299M0Yy)bgds
300M53037M0  LobBgdgdo,  OMIWwgdog  dMI035  BsFoMmgdgh  Loddwrsg®mol
MBOHMD3gYmRol s goskbosn  360mBzbgermzgsbo  9bgMygBHo3Mwo  abszatgqdo.

33



gIMbso ,,BHMBL3MOEH0 s 56456500009690emds“ Nel (56) 2023§.

3000530379600 53dM53900L 9e9dGO™BgJsb03MMom Bsbozzwgds 3608369wm3gbs BGOL
03003xMH0b530L LOLEHIGOOL 9539JGIOMBL s T9sF30MYOL Lfzo30L bobrxl.

999G ™39g603MM0 53dM030 HMymOE Hgbo FoMdmoygbl HrmEHMME bLyMH3zMIMogzoL
5 OMFGHMOMW-HOH3030 394960379600 gooEgaol 30330bsE00L. 98 255390l MYoobgds
d9L5degdg0s Bb3olb3s bdgdom. Y3zgwsHg FoMEH0305 LMoL bMHIHHO-Js6Rol ooiEgds
(bime 1.). dobo FMFomds MGooHEGds MMO YAl bMHIBboLs s Jobbol LMoserols
bobmbom. 53 894oboBIoL  godmygbads  ob30MHMOYIMos  FgIF0  30MOBHILMIGOO:
3MbLEAHMMI300L LOTsMEH039, OO GZ0MOMAIMds, FgALOMIEGdI0 EIEIXJOOL dMEY
399 A0MWIBS, 3069 2905003 JO0, ©IFBHIOOL  BHgdbmmaool LodsM@GH039. T3S
b6obbo-gobBols 39do60BaL LOOsErOl bobwbols godm 2556605 LgHombmEo bs3ermgabgdgdo:
Q5050 3560 J§39gd0L 393030960, 98MTo35¢0 MYMEOL B0 LoBJsMy, LHMsgo
(339909, bsbMbom 59mf399o 39339MH5@IMHOL B, 3MbEIIEOL 5ROl Lodmbo dsborols
93030 dofm@gds, Lo3zmbGoddH™m Bgs3oMmgdl JmMol WM9RmL SMLYdIMBO’ dsdm{j39wEo
LoBMLEOL T930609ds.

b3, 1. bsoseols bessbbo-s68o

beobbo-4obBols  3mbLEGHOWJ300L  Bo3ermzgsbgdol  godmlbffm@mgds  dglsdangdgeros
00 M356-bEMvbbosbo d9JsboBIol Lodrswgdoom (L. 2). sgo 3MbLEGHMMI305d0 bOsbbls
@5 JobBL OOl 5353Hg09gb 3NN gdl s FgLsdsdols LGSOl bsbMbo Bsbszlwgds
3MM30L bobmbom. 58 99ds60Bddo 3mbEIJBHOL FgdGHowgdo FgbLMMwos dMOMMNIEgdol
BmIoL  godm. dMOHMMGd0  IMIMOMOID bOHIbboL s JobRol  bEMsbbmer  sMgddo o
BOM3MW0Mgd96 B39G0W  GHMogdBHM0sdo. 094gbgdgb dMGMmMgdol ghm, M 6 bdo
d900b393590 LT X 3MBJOL. POOMIMWO K AYBI0 dMONYGdYOO 306330 Gd96 5305560
Bozg@o 593 BH™M05do. 0 gd056-bEbbmwo 239053990l doM0MOQO
230053H9LMB5: OO BLODBNLE), FoOO MYLYIOLO, FoLoWo FoMYo JdgEIOOL 3MgBRO0E0I6GO.
beenm doM0ms0 b53erm3569355 - 3mbLEGHOWJ300L LoMmveg.

b6, 2. Brydh0rrgammgsb-beisbbosbo gswspgds

34



gIMbso ,,BHMBL3MOEH0 s 56456500009690emds“ Nel (56) 2023§.

beobbls o JobBl  BmMol  3mbESJBHOL  FodGHowgdol  sBemEs  Fglodergdgaros
3MORM53056-bsMbEMO goo3EgdoL LYTSGIOm. AMMYMSF0SB-bEOBEMW Ass39d5d0
0663000 IO 5MBSL SLEOWYgAL JobRO, bmenm (iM5303 IMAMMdL - bOobbo s MMM Fqd0.
3MOYM53056 BOSHOL 2058605 MBG™  Fomoeo  B30MH™A[IMdS S Fodx mdILYOMEO
Lobobidg. FgLodsdolo® AMMAMEsF0sD-bEMbbmwo 25s3gdol dgdsbobdo 035390 bs3ew0d
5QA0Mb.  3MOHMMEgdosbo  bMsbbol  dMmbms Mosbgo  0BMgds 2000  dG/fHo-om,
0 gd0L GMB569056 bobubols 4odm. emMAMEsFJol 30 3esbgdo®mvyer dgdoboBddo gl
99D0M©3s oM 59300 S F9dE0s0 Fdomds 5000 dG/Hoo s 9@ dMbms MoEbgzgdby.
d9L505d0Ls© YBOMB3gXYMFBO0s 5ddMS30L Fm 3ol dgEH0 boBmzsbo LoBdsmy.

\ 2

>

b96s. 3. 3aogmems 3056-bsGbbeyemo gsspgos

99d3HM™8945603296H0 5396530 G90dgds 0gmb boBmzsbo b 336630 GHodol. bsBmgsbo
99d3HMH™894o603MM  53dMsgzd0  dMO3sL dMIMB30L  FMIMIMBS  oMmo0ddbgds  BoBM3Zs6

9dM5Mmds©.  9JEgJBHOMo M3  d90dgds 993530000 90Mm©IL 8949603 MO 203935l
3953905ms  3mmBols  d9dzgmdom b 3003060  0yml  BogMmgdwo.  FdOMBO30
999GHM™89456037960 53653900L530L AM630L BLORJIMY BEOMEYDS RIWHEJTIMS JMEIMFBO.

Myeni&mMoa

|>Z<
‘ (i

‘ S
I 'I | I I

bfobbo J6h0 bfabbo 4s6R0

| | i>Z4
—
‘ I \‘HI

U965, 4. 90995 20954560379650 58963530L H03960: bsbr3560 Ggrldmboom (3),
bsBm3560 30(s30k0 J096H9d00 (8), 3869bs30

0om0my0p9600  BsBMZB  gagdHO™MIM35L  30M30M0  53IMS30m,  HMIgTog
399960399600  356MsdJdbgerol ddMHMbsg30 Jsbho  MBmecrm@  0bEYM0MIOMEs MMM
99dBHMMAO35L boffoero (bw®. 4). T95¢gEOHO HJOYIBHMOOL 56O SOLYIMO00 FJoomfg3s

35



gIMbso ,,BHMBL3MOEH0 s 56456500009690emds“ Nel (56) 2023§.

909dGHM™8945603796M0 53965308 3MA3odBHIMMdS. Sbgmo bsbmzsbo gwgd@®mmdgdebozmemo
5396530 253029300 FoLMYO0S BOBMID 535653080, dobo fmbol FgdE0Mgdol s 3esbgMols
306G MOHTo 50300 256MogLgdol odm. 0go 30M39w G0RTo A9dMboYgbgdgw0s FsMM30L
m6256m900L s ool JoMr30L5M30L. BMGBOL FosOIMNZLMsD F0TsMmMJdT0  OHGZOOMIS
3ob0bomgds, MMymO3 BgI30M0, OHMIJOE F9WISPYFOWEIDs 30WMmEHOL/53EM30w™EHO0l
30560900l 39939mdom s 9boEOL S9MM©Obsdozme Bgdmddggdsl. gegd@®mmabaMyos
3900593995 03003BMH0bI30L gargdBHemwo Jugwosb. Loddwsgkg, MHmAgwos doghogds
©5AHZ00m35L  L3MTsbm  53dMoz0L  3MBEGHMMEgMOL  Loabscrom  o0bBmIgds  dsgrm®o
53d6530L  gargdBHmmbozom. 9ugdBOIo gbgMa0s 256Mo0ddbgds dgdsbozm@do LodGmwybo
994 GHOHMAM535L  89d39mdom, bmem 8999y 994560379600 Loz 25099(39ds BoM30l
B9053060 945603960 9696200 oM sdJabgEol JobRo-bMsbbols 99839mdoo.

030033Mnbszl
93939330f00

_____________________________________________________

am3JGmmaBamgoal

U
! 3mBngool doaem

Sngm@ob/s3¢m3ngmmGalb {7 dmabm36s @03 dfg630b Byadafnb
4m8B® 6960l Bamongals  [8dhogab doongee]  O"0%00 dogmgfn 0%
— > 3;md30nH)mo dmfymdnmmds _ﬁ} 2m)JMmmBngs
(amaJ&MmmBogs) ¢ ——=~1 (3maddHmbozo) ‘
I WM ) I dfyB3000
39903Mmmamdnb U, | dmdMomds
LngBagmn @ [
g0 J6Rn{6oGE0y /7 /) / 4Bt BIEad0M)
O\ 39300038
LgBLmMmn)
LoRjsfmy —
foBlzmoonn
3mBogns dmdfomds

bey6s. 4. 9679903 62899560329(0 5004530b bobBgdol bggds

3gmo 9 9dBH©MIgdoboz Mo s3dM30L FMdomds B39 gdoledgd® sxwydbgdIeros
39909y LS doMoms® 9gd@BmHmbme dmfiymdowmdsby: BMbol dsGmzol 303300960,
53d6530L JoMmM30L gagd@GHmMmbols s oMo 53dMs30L 9egdBHMmbogs. BMbol Js@rmzol
303303GH9M0 0dg3s oMbEBH0sL, MMI dEYMIsMgmds bgs30MBY Fggbodsdgds BGM9bol
396mbgdol  Loaboegdl. dmbo@mMobaol doBbgdOLMZOL, A9F3d0gMHGIOLYD bsMzgHol
9mbo@Gm®obgols BoMmzs LOMWEIdS BOGHOL FsOMZ0L  3d30MEHIOOL Jogm.  5dMOZOL
95OmM30L 9egd@GH®mMb03s sbgbl 496030 033MLIMHO IMYIEsE00L LoAbsEOl 49bgMOMYdSL
oMo 5330530l 9egdG®OMb030LYMZ0L §EIMbMMO FdMMBI30 BMmTgbEHOL dodmLobwyergdols
Lobom. oMo 53dMO30L  Gagd@BHmMbogs  0b6GJRMOMGOME0s  ggdBHem  dMO35Lmb
993dGHM™89d560396 58d6153d0. gargdGOMeo 9bgM00l M0 gds sbgbl 3d30vEHgMdo
LodMOGH™  JugErol FGMOI0MYOSL. 53dMOZ0L  Q99dsMMoMdOL  3MBGHMm™MEo bgds BMIBOL
3MbGHOHMolL  3330EH9M30. 909G ™IJob03Mm0 53dMO30L  3MBBHOMWIMHO  VYIIEMBL
3M05bsl  gagdBHemdgdsbozm@o  58dMo30L  dMIoMgmdom  BMIbol  3MBEHMMEOL
30930939006 5 25053HM©OL 0bBMO T30l gangdBO™IgdsbozMMo s8d6M530056. 8999y
00 59935390l Fobob 53930090 FoO™M30L  3MBGHMEL. s0bodbmemo
993G 894560396M0 58361530l LoLEYTs 0935 LERMYBO 5356MOEOL FoMMZ0L I OMHYOSL
6900Ld0gM0 Mm3EGH0ToMOO LoRMgbmLbm 356589G®0L FoMgdoLsmM30L s JGLsdEgdI0S
3990996909 04651 Y39 3030l LEgMgb 535053 Y.

36



gIMbso ,,BHMBL3MOEH0 s 56456500009690emds“ Nel (56) 2023§.

5133365

Bo@o690veo 565¢r0bols 890990 99bodegdge0s 00g3sL, MM 09bsdgM™mag LorMgbo
335M53gdoL  596MHME0b5303MNM0  DJ30MHYOOL  FsMrN3oLsM30L  gEgdGHEMIgJobozmeo
50065390l gosBbosm  Bogo  M30MEJLMOYd0 s 9MLYdIMOL dwogho  gbwgbios dsmo
3900myggbg00Ls 6gd0LA0gH LoRMIb 5356M53HYObBY.

399mygbgdmeo [fysmmgdo s ero@gmsdm®mos

1. Mohsen Torabzadeh-Tari - Analysis of Electro-Mechanical Actuator Systems in More Electric
Aircraft Applications. Department of electrical engineering royal institute of technology.
Stockholm 2005. 126 p.;

2. R. Jones, “The more electric aircraft: assessing the benefits,” Proceedings of the Institution of
Mechanical Engineers, Part G: Journal of Aerospace Engineering, vol. 216, no. 5, pp. 259-269,
2002;

3. M. Christmann, S. Seemann, and P. Janker, “Innovative approaches ~ to electromechanical flight
control actuators and systems,” Recent Advances in Aerospace Actuation Systems and
Components, pp. 17-23, 2010;

4. N.H. baseumes, W.N. Buxchaun, A.C. Kpemne, A.A. Mapryn, P.A. IOpbepa.
DNeKTpOMeXaHMUECKUI TPUBOJ. YCTPOHCTBO W ympaBiieHHe. Y4eOHoe mocobue. YHUBEPCUTET
HUTMO. Canrkt-lletepoypr 2020. 38 cT.;

5. Guan Qiao, Geng Liu, Zhenghong Shi, Yawen Wang, Shangjun Ma, Teik C Lim. A review of
electromechanical actuators for More/All Electric aircraft systems. Proc IMechE Part C: Journal of
Mechanical Engineering Science. 2018, Vol. 232(22) 4128-4151. 24 p.

Use of electromechanical actuators for control of aerodynamic surfaces of aircraft
Erekle Samanishvili
Abstract

The paper reviewed the prospects of using electromechanical drives for controlling the
aerodynamic surfaces of the aircraft. Advantages and disadvantages of electromechanical drives are
presented. Design types of electromechanical drives are analyzed. The operation scheme of the
electromechanical drive system for moving the aerodynamic surface of the aircraft is discussed. As a
result of the conducted analysis, it is possible to say that electromechanical controls for controlling the
aerodynamic surfaces of modern aircrafts have a number of advantages and there is a strong tendency
to use them on any aircrafts.

IIpumeHeHne 3J1eKTPOMEXaAHUYECKUX IPUBOAOB /1JIsl YIIPABJIeHUSA
AIPOAUMHAMUYCCKUMHU MOBEPXHOCTAMM JIETATECJIABHOI'O allmnapara
Jpexiie CaMaHUIIBHIH
Pe3ome
B crarne paccMaTpuBarOTCA NMEPCICKTUBLI HPUMCHCHUS SJICKTPOMCXAHNYCCKHUX MPUBOAOB JJIA
YHOpaBJICHUA a3pOAUHAMHUYCCKMMU TOBEPXHOCTAMU JICTATCIIBHBIX  aIllllapaToB. HpeHCTaBHeHBI
ImpeuMyuIeCcTBa u HEAOCTAaTKH OJICKTPOMEXAHUYCCKUX IIPpUBOIOB. HpoaHaHI/I?,I/IpOBaHbl
KOHCTPYKTHUBHBIC THUIIBI J3JICKTPOMEXAHUYCCKUX MPHUBOJAOB. PaCCMOTpeHa CcXEeMa pa6OTBI CHUCTEMBI
SJICKTPOMEXAHUYCCKOI'O MPUBOJa NMCPEMEIICHUA a3POJUHAMNYCCKOr0 OpraHa JICTaTCJIbHOTO allliapara.
B PE3YIbTATE NPOBECACHHOI'0 aHaliv3a I10Jy4YacM, YTO DJJICKTPOMEXAHUYCCKUE OpTraHbl YIIPABJIICHUA
AOPOJUHAMHNYCCKUMU IMOBEPXHOCTAMUA COBPEMCHHBIX  JICTATCJIbHBIX arrapaToB UMCIOT  psa
MNpeUMYIICCTB U HAMECTUIIACh YCTOIZHHB&H TCHACHI A K WX HMCIIOJIb30BAHHUIO HaA JIFOOBIX JIETATEJIbHBIX
armaparax.
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Mathematical modelling of fhe dynamic processes of fhe bridge crane loading
mechanism while working in fhe non-stationary mode
Alexandre Metreveli
Abstract
The mathematical model of the dynamic processes at the moment of acceleration of the bridge
crane while lifting the load has been developed. The action of the bridge crane while working in the
operating mode of the non-stationary launch of the load-carrying mechanism has been described.
The formulas for calculating the kinetic and potential energies have been derived.

MaremaTueckoe MOIeTUPOBAHUE JUHAMHYECKHUX MPOLECCOB MOCTOBBIX KPAHOB NMPH
padoTe rpy30NnoaAbeMHbIX MEXaHN3MOB B HECTALIMOHAPHOM peKHMe
Anexcanape Metpesesu
Pesrome

Pa3pa60TaHa MaTeMaTu4eCKass MOACITb JUHAMHUYCCKUX ITPOLCCCOB, NPOUCXOAANIUX B MOMCHT
YCKOPCHUS nmoabeMa rpysa MOCTOBBIM KpPaHOM. OmnucanHo IMOBCJACHUEC MOCTOBOI'O KpaHa IIpu pa60Te B
PEXUME HECTAUMOHAPHOI'O IIyCKa. BBIBCJIeHBI q)OpMy.HBI JJI1  BBIYMCIICHUA KHHEMAaTHYCCKON U
HOTCHHHaﬂLHOﬁ 3Hepr1/1171. HOJ'Iy"IeHI)I ,Z[I/I(l)(l)epeHL[I/IaJ'ILHble YpaBHCHUA TUHAMUYCCKOT'O IMOBCICHU .

MaremaTndeckoe MO,Z[CJ'II/IpOBaHI/Ie AUHAMUYCCKUX TMPOUECCOB MOCTOBUX KPAaHOB IIpHU pa60Te
TPYy30IIOABEMHUX MEXAHNU3MOB HECTAITMOHAPHOM PEKUME.
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«MammHocTpoerue» 1986. 226 c.;

3. Kparensckuit U.B., Jloobruna M.H., KombanoB B.C. OcHoBbl pacuera Ha TpeHuHE. MOCKBa,
«MammaocTtpoenuey, 1977, 519 c,;

4. Uxammze T.A., Ixamapumze ['.K., I'oromanze JI.J., I'oarmamze J.IL. K Bompocy moBwImieHMs
peccypca TsbKeIoHarpyXKeHHBIX 0e3cenapaTopHbIX MOMIIMITHUKOB KadeHus. Hayd. tex. xyp. ['TY,
Towumucu, Ne3 (34) 2015.91-99 c.;

5. Y.A. Onur and H. Gelen. Design and deflection evaluation of a portal crane subjected to traction
load. Materials Testing, 62(11):1131-1137, 2020;

6. 8. Y.A. Onurand H. Gelen. Investigation on endurance evaluation of a portal crane: experimental,
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The analysis of fhe working capacity criteria of fhe machinery used for fhe research of
fhe machines coataining increased danger
Gabriel Merabishvili
Abstract

The analysis of the working capacity criteria of the machinery used for the research of the
machines containing increased danger has been carried out.

The main principles of assessing the reliability and risks for bridge cranes have been discussed.
The issues of assessing the reliability and risks in case of loading machines have been discussed during
the stages of diagnostics and exploitation.

AHaJHM3 KpUTepHu padoTOCNOCOOHOCTH YCTPOUCTB, HCPOJIb3YyeMbIX IS
Hcc/AeI0BaHUSI MAIIMH NOBBILIEHHOH ONACHOCTH
I'abpuen MepaObumBuin
Pe3rome

HpOBC,I[eH aHaJInu3 KpI/ITepI/Iﬁ pa6OTOCHOCO6HOCTI/I YCTAHOBOK, HCIIOJIb30BAHHbBIX JJId
HUCCJIICAOBAaHNA MallnH MMOBBIIIIEHHOM OIMaCHOCTH, IIPOBCIACH aHAJIN3 yCHOBI/Iﬁ HaCTYIIJICHUSA
MMPpEACIbHOTO COCTOSIHUA. HpOBeJIeHBI OCHOBHBIC IIPUHIIUIIBI ITOAX0A4a OICHKKW HAACKHOCTU U PHUCKOB
MOCTOBBIX KpPaHOB. PaCCMOTpeH BOIIPOC OLICHKKU HAJACKHOCTU U PUCKOB I'py30IIOABEMHBIX MAIIIUH Ha
CTaAuAX MPOCKTUPOBAHUSA, JTUATHOCTUPOBAHUSA U SKCIUIOATALIUH.

AaHanu3 KpuTepuii  pabOTOCHOCOOHOCTH IS HCCIICJOBAaHUS YCTAHOBOK ITOBBIIICHHON
OHACHOCTHIO.
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3Oma®msds  Civil 3D ob3mmzbowos  0bxz®ILEGHOMIGMOMwo  ™md0g]GHJoolL
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0653037960 35380600 Lofigol Imbs(399900056. 4963L5BOZMM™M Bgs3oMol faMEGHowgdol
300600653930 ©s dm3560bmom dobo GgduEe Bs0wdo gdudmMmGH0MmYds 3033099BHIOIO
36a®sds Civil 3D Lsdmoegdoo.

0v) 9mE9dmwo 235436 0bBm3oxlgdo, GMIwgdog HoMmdmowygbgd AutoCAD-ol 3D
Polyline-gdb s 23065 893d36500 69053060, 053005300395 LogoMms 363bsBLIGMM™
B53MMgdBH™  153MTomgdoLsm30l LoFoMmm s6g. 580LsM30L  As8Mm30Ygbmm bs®Hgzol (Draw)
356gbg  9OLYdMo  Fobos@MMs  Jobm3mobgwoo  (Rectangle). dobo  Lsdwgoergdoom
3900m3L5B3OMm  LE3OMYIBHM 9609 (e, 1). La3OHMgJAH™ oMoL  obLabwzMol 9oy
35305@ MDY 93300530 MAPTRIM (6¥1jols dm3zzgoms) (bwyé. 2). Enter 3¢00303Dg s3geob
3990099 250MmPhBgds O MYMEMO Robxs@s Trim Objects at Boundary (m009d&qdol dm3zgoms
LoBEZMDY), LosE:
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1. 3980 Boundary (LsHe3560) 8m360dbmo Select Boundary (995Gbog LoBw3560)
©53530OMm ol JoMrx39bs Fbabgl sGLgdMe 305300l Select (dgMBg3s) (L. 3). dngzbodbmo

dommzmombgo  Enter. ol 999009353 33003 0932996996900 ©05Mmy)M 5obyxs6sls.

beyés. 1. b6, 2.

2. g9gwdo Objects To Trim (md0gdGHgdol dm3zqgoms) dmgbodbmo Select Automatically
(53&HMTsGHO 9Mbhg3s) 0 dmgzb0dbsgom Select Manually (bgeroo d96hg3s) 98 d9dmbggzsdo
9ma30%93L yzgws dmlis3zgomo mdogd@ol bgwroo dmbodgbe.

3. ggwdo Trim Method (3m3390m0L dgomEo) 3obsob 9306y  LEBEZMOL
356 3Mmbgol  oMgm sy 0HBMm3odlgdol dm3z90s, dogmmommo Trim Outside
Boundary (9m3390m5 LyBOZOHOL oMgm).

AutoCAD Map Confirmation

Waring!
Obects outside the trm boundary
ot on frozen orlocked layers
wil be trmed or deleted
Froceed?

C=] (%) [

Trm Method

O Tom pade Boundary 3

© T Qs By
Objects That Cannot be Trmmed

Olgnore @osee 4

by, 3. bey65. 4.

4. 39wdo Objects That Cannot be Trimmed (md0gg@o HmIgems dm3zgos 89999¢gdge0s)
dogmmommo Delete ((odwy).

g439ws 3900l domomgdoll 8909y ©o3530MMmm OK mows3l. sdolb 899gy 30

3°9mBbgds  sbowo  Bobx oMo AutoCAD Map Confirmation (AutoCAD-ob 6vdob

©OIEIBGMMY0s) (bme. 4) O™IgEog  339BODHEOYRL, OGMI  Mmd0gJBHJO0  MMIIdoE

396053190MEbo 56056 LEBOZMGOL  (BoOMNINPBIPL) PO @S 9O 506 Jogobmen 6
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©OMI0 39693bg Im03390905 56 foodwgds. Yes o3y @sFgMol 9999y dm03300090s
4395 LBsB3MIIL (B 3MPHIPL) YoMgom IJIMY MdMgJBHo (L. 5).
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ﬂ Create Surface

Type: Surface layer:
TIN surface

Properties Value
B Information

Name

Description
Style
Render Material ByLayer

Selecting OK wil create a new surfiace which will appear in the ist of surfaces in Prospector.

oK Cancel Hep

by 5. by6. 6.

B9530MH0L 308OHMWo Mol dglsddbgms godmgoygbmor Create Ground Data
(0993960 Lobdgergomm dmbs3gdgd0) 3s69eBg sOLYdMo bgwlsfymms Surfaces (Hgs3060)
X3IBO. ogblbom gl XaBO S W35)393mbmo Create Surface (dg9gdgbo Bgs3060) 39 by.
290mBBYdS OSWMAMMO Gobxsts — Create Surface (99Jdgbo bgod060). 53 gFobxo@sdo
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BIOIS0MO XIJO-XIOMDOD (35609005, 306500056 030 30O EI>WIMH0s. MYEIMHO Bgs30MoL
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1. . Po®5033000, b. bmbsdg - 3033009EHgMo bsobgobmm amsgozs Autodesk Civil 3D,
CD-6148;

2. AutoCAD® Civil 3D® 2016 EssEntials Eric Chappell, ISBN: 978-1-119-05959-2, ISBN:
978-1-119-05958-5 (ebk.), ISBN: 978-1-119-05975-2 (ebk.), CD-6147,

3. APractical Guide to AutoCAD® Civil 3D® 2018 ISBN: 978-1-934865-32-3, CD-6145.

Creating the surface by the means of AutoCAD 3D Polyline
and Civil 3D software
Gocha Chitaishvili, Nana Nozadze, Manana Nozadze
Abstract

Civil 3D is a software empowered by the commands of AutoCAD used for civil construction.
Civil 3D software is dedicated for projecting the infrastructural objects. This platform makes it possible
to easily and quickly create road, channel, dam, railway, port, pipeline and many other infrastructural
projects. Civil 3D enables us to create three dimensional models of the objects keeping dynamic
connection with the initial data. There are different methods of creating digital model of the relief:
according to the given faces (faces, triangles); according to the given isohypses and also points. The
article discusses and describes the possibility of creating the surface using AutoCAD 3D Polyline
(isohypses) and the determination of the necessary area for the project works.

Co3nanne nosepHoctu u3 AutoCAD-a B 3D Polyline ¢ nomomsio
Kommriorepnoii nporpammu Civil 3D
I'oua UYnrtanmsuian, Hana Ho3an3e, Manana Ho3zanze
Pesrome

Civil 3D — sro mporpamma ycuieHHas npukazamu AutoCAD-a i rpaxaaHCKOro
ctpoutenscTBa. [Iporpamma Civil 3D npenHazHaueHa 17151 IPOSKTHPOBAaHUE OOBLEKTOB HHPPACTPYKTYPH.
B crathe paccmarpuBaeTcs M ONMUCHIBAETCS BO3MOXHOCTH co3fgaHus moBepxHocTH AutoCAD-a ¢
nomonto 3D Polyline. C nomomipto eToil mnatgopMbl MOXKHO JIETKO M OBICTPO CO31aTh IIyTh, KaHal,
IUIOTHHY, XKEJIE3HYIO I0POry, MOPT , TPyOOIPOBOABI U Ipyrue HHPpacTpyKTypHbie poekTsl. Civil 3D
HO3BOJISIET CO3[aBaTh TPEXMEPHbIE MOJEIH OOBEKTOB TaKuM 00pa3oM, YTOOBI MOAIEPKHUBATH
JUHAMHUYECKYI0 B3aUMOCBSA3b C MCXOAHMMH 00BeKTaMH.CyIIECTBYIOT Pa3iIM4YHbIE METOIBI CO3Haus
rpoBoii Monean MectHocTH. Co3aunst HUdPOBOI MOIET MECTHOCTH MOYKHO M0 3aJaHHbIM fase- am
(TpaHsM ,TpEyroJIbHUKaM) IO 3a/JIaHHBIM HW30THIICAaM M TaKKe IO 3aJlaHHBIM TOYKaM. B craTee
obcyxmaercs u ommchiBaercst ¢ AUtoCAD-a 3D Polyline-om  (u3oruncamu) co3nanus 1udpoBoit
MOJIEIU 3aJIJaHHOM MOBEPXHOCTH U ONPEAETUTh TpeOyeMyo IUIOIaAb AJIsl IPOEKTHBIX padoT.
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0 Mo HBMY0gMH0 Jomsbo:
9@09R0L 308360 dmEgerol 99Jdbs dglodegdgaos:
1. dmEgdwero face-gdol (Lobggdob, Lsd3zmmbggdols) dobgwzoo;
2. 933999900 3m6H0BMbEgdol dobgz00;

3. 9m399Mwo FodEGowgdol dobgwz00.
Bo0mm3wowmogeb  face-gdol  (bobggdol, Lsd3zwmmbggdol) dobggzom  dgjdbocro

GOBOME0 IMEYo YROM HBMLE05, 39000930 50U 3MOOBMBEIgdOL JobgL300 53900
B9530600 EsLLLOME 30 faBEHowgdol Jobgwzom.

sbs g9  gobgobowmom  Mgwogxnol  goyGmwo  dmEgwol dgddbs  dmiEgdmeo
3m6OH0BMbEHowgdol dobggzom. dm39999o 3mOHobMmbEswgdo AutoCAD-ol Bzgwmwgddogo
009J3900, 3meofihnqgdos (3D Polyline), HGmIgemsg 9g3b 60dbmegdo. bobsBbg dmbod-
B0 3mOHobmbEswwol 6odbeos 520.000 (6. 1).
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99053060l 308300 IMEIEol Tgboddbgers bgwbsfygmms dswo@®msdo (Toolspace)
3o3blbso  Bsbsamo — Prospector (396L3gd@ogzs) (e, 2.). Bgosdomol dgloddbgwro
Bog30p0@3mMdo  3mgzbodbmo  Surfaces (bBgs30Mgd0) s Moawybsl  Toxgzgbs O3By
503939969000 259m30d5bM» 3Mb6EgJLEHMEmO 960wy, HMIGETo Moawbal doMbgbs o 30l
5393969000 Create Surface...-bg (99Jdgboo Bgs3060...) 450mBbOYds oI MYMEO
Bobxs®s — Create Surface (d9ddgboom Bgs3omo) (Lye. 3.).

+ [I\ Stretch ] Scale

imize reate Design ~ rofile raw - Modify ~

Active Drawing View
= 01.01.01.DWG
4> Points
[# Point Groups

5 Surfaces

# 7 Alignments
./ FeatureLines
Bl sites

¥ Turnouts and Crossovers
{7 Catchments

# 3Y Pipe Networks

4 Intersections
+ RF Survey
[ View Frame Groups
53 Data Shorteuts []

s

[’@ View Frame Groups

b6 1.

1. @ooeman® gsbxsmsdo Create Surface (d9Jdgboom bgwsdoMo) 3gerdo Type: ($odo:)
dogmoommo TIN surface (TIN bgs3060).

TIN 930600 dgagds  159379mbgEd0LORsD, MMIWgdol Mogz0Lmszs  Jabol
3509 bodzmbs  Jugaml.  TIN  bsHgdo  (o®mdmddbol  Lsdzmombggdl,
M3 gdoLYsbsi F9aqds Bgadomo. TIN bsbgdol dgbsgdbgers AutoCAD-o s Civil 3D
596005693l Bg306M0L  Mobemgl HaMGH0wgdl 9HMbgmmsb. bgsdomol 3mmazbowo
D9OG0wol 60360 Qsbolsbrzmgds 0bEgM3mmszoom; Surface Layer (bgwsdotmol ggbo)
39¢do  dglodegdgwros 89bol dgmbggzs; Name (Lobgero) 39edo LsbvyMzgeros Labgarol
domomgds, B396L d9dmbggzsdo LobgwroE FomMoMYdWO ,,gEsdofs“); Description (sefg®s)
3930 99bsdegd9ge0s BIs30MHOL Bmgwrg s0)ges;

Q5LOLEOMEL, 35)393Mbmm OK moms3bg, Mol d98gys3 990dd6gds bgsdodo.
653099330 ©s35(393mbmo Surfaces (bBgs30Mgd0) 39eby Fob dgdstg + 60dsbby s
©53065bsgm B396 dogH Tgddboer Bgs3odl — ,,009sd0fs", Boa®sd BobsBdo MOz MO
390330905 (L. 4). 3065000 Hgs30MH0 XIOXRIOMBOM FIMOJWOs, 0FO F0OEHISCOOS.
69500M0  HYs3060L  JoLO®ds®  BoFoMmms goddbger Bgwsdo®l — ,9sdofs” -
©535053Mm gobaLLDW3Mggd0, B3gbL d9dmbggzsdo gl sG0L 3HODMbEswgdo. sdobsm30l
3393 653025@™MF0 375300530039 5® ©35(1393196Mm ,,009sd0fs“~b Fob IgdsM + 60ds6%Y
s 999amd 30 Definition-ob (3o6350@FHgds) §ob dgdsdyg + 60dsbBy. 93 gobymagowgdsdo
3900mBb90s B5BMbIMZ0:
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= - - % Civil 3D
Modify Analyze  View Manage  Output
A Create Surface X
<* Points ~ i Parcel -
* - *1 Fe
Project Grading dy Surfaces #J Feature Lin Type: Surface layer:
F Explorer Optimization W Traverse ~ s Grading ~ % |C-TOPO ‘ g

w Explore Optimize  Create Ground Data

Stat  01.0101.DWG* X + Grid surface
Grid volume surface

TIN volume surface

Value
TOOLSPACE {=1Top](2D Wireframe]

L

Name [-]
Active Drawing View s s
I 0101 WG g Description D Yo
! <>>'Po.int; g Style _ Standard
] Point Gro Render Material ByLayer

Create Surface...

[#-72> Alignments Create Surface From DEM...
./ Feature Lines

Create Surface from TIN...
@ Sites
¥ Turnouts and Crossovers Show Hreuen
{7 Catchments Rebuild Out of Date Items

N\

- 3fH Pipe Networks

T Pressure Networks Greate Foldes

4 Bridges Export to DEM... (L) Selecting OK will create a new surfégg which will appear in the list of surfaces in Prospector.
B Corridors Export LandXML... ®

@ ?B Assemblies Réfiesh Cancel Help
* Intersections
QR -~

Boundaries  (bLobwg®Mgdo),  Breaklines  (bEHOWIGHIOMo  bsbgodo),Contours
(3mbEmMgdo) DEM Files (A digital elevation model, gl s®ob gsool gmMIsEo, Hgerogegol
Lod56BM0gd0sbo FMmEgErols Imbsigdgdobsmgzols);Drawing Objects (bsbsbol md0gdEgdo),
Edits  (®god@omMgds), Point Files (fg®@Gowgdol gsoegdo),Point Groups (fod@owgdol
X29839%0), Point Survey Queries (dmmmgbgdo FgHhGHowgdol 3zeggzobmgol), Figure Survey
Queries (8mmbmgzbgdo goyM®ol 33¢0g30Lm30L). 53 hs3MmbsmMz5¢ls dmdsgsedo gobgobosgm.
SbEd 30 Mo1bsll Jorx 3965 o630l LdMsgd0m 35()393mbma Contours (3mb@MM9d0)

399 ©d 299mBgbo 3mb39JuEe F9b0mTdo Mogbsls Jotrsbgbs wos30l Lsdgemgdom
©535(1393Mbmo> Add.

B Add Contour Data X
Manage
<* Points ~ i Parcel ~ % Alignment ~ % Description:
& % %7 Festureline ~ A = 5% Ased
et & Surfaces *J FeatureLine ~ £ Profile 8t Ass || |
Explorer Optimization [ Traverse - &% Grading - ¥ Corridor - % Pipd} Weeding factors
Palettes ~ Explore  Optimize  Create Ground Data ~ Create Design ~
Stat  01.01.01LDWG* X + Distance: = Angle: -
oA 15.000' 004.0000 (d| ||
TOOLSPACE [-1Tapli2D Wirefrarmel [ ‘ & | @ l R
LR O
o o Supplementing factors
ive Drawing View I
=-[ 01.01,01,DWG & Distance: Mid-ordinate distance:
g ¥
4 Points & [ 100.000 | [ [ 1.000 | a8
Surfaces
= @yosBofs Minimize flat areas by:
asks £ =4 o
&) Watersheds Filing gaps in contour data
E-€3 Definition []swapping edges
) Boundaries
&) Breaklines Adding points to flat triangle edges
&
EM Files Adding points to flat edges
% Drawing Obj¢ Refresh
> Edits i
4] Point Files
[#] Point Groups
<& Point Survey Qu...
I’ Figure Survey Q...
¥ s Concel | [ reb
./ Feature Lines
=

(©55353)9m) 39Dy (Lw®. 4). 350mBBEYdS OSWMYMOmO Bsbxscms Add Contour Data
(3MBEHMEOL dmbs3dd0ol ©sdsEJds). IMPOM KXIOXRIOMOOD 53 OSWMYNO BoBX ST 56
393(3350Mm® 90583900 S 354390 OK o3l (L. 5). 36Mdsbgdgdol LGGodmbdo
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359mBbgds domomgds — Select contours (9mbodbgor 36GHM0), 8m360dbmm 3mGobmb-
AOI00 O 393053 Mg ©o39(390 OK  35308L. ol 99993  dmbo@m&mby
©53065bsgm, OHMI  bgsdoMo  [oMds@gdom  dgoddbs. B9s3060L  LOHMERLMZbs©
ILOMZ5M0ggOs©  Bo35JMOMmm  3merofitzgqdol (3D Polyline) 93965 s 89333500 mm
3095 0bsE300l G0, MOlm30Ls3 IM3608bMmm Bgs30600 (LsHBP3M0) S J98M30dsbMm
OOEMyMM0o Gobxotms Edit Surfase Style (693060l LEowol Mgsd@omgds bme. 6).
250mBb9ds OsMaMHo BBx M Lowsg 39wdo Display gogsod@ow®mo ob bsmmmado
HIgeos G99L5053905 B396EZ0L LELYMZ9e LEOWL s Y39, 3gerdo Borders (Lsbwz™gdo)
dogmmommo Contour Intervals (306&wMHob 0b6EgMH35¢0) Labmmzgwo 0bEghgswo. 9999y
30 9m3b0dbmom 99ddbowro Bgs30mo s Mogbsl BoMrx39bs os3bg WIH3Ie3Mbgdom
399m30d5bmm 3mbEH9JuEMmo 96099, HMIgedos ©s3s(393bmo Object Viewer (mdogd@ol

©IMZ35M0IgdIE0) 39bY.

B Surface Style - Standard a] X
Information | Borders | Contours | Grid | Points | Triangles | Watersheds ]Analysismmarv |
View Direction:
Plan <
Component display: )
Color Linetype  LTScale  Lineweig.. Plot Style A
[ I ByBlock  1.0000 ByBlock
[cyan  ByBlock  1.0000 ByBlock
[Jyellow ByBlock  1.0000 ByBlock
[loreen  ByBlock  1.0000 ByBlock
W4 ByBlock  1.0000 ByBlock
[]BYLAYER ByBlock  1.0000 ByBlock
[l magenta ByBlock  1.0000 ByBlock
[]BYLAYER ByBlock  1.0000 ByBlock
[]BYLAYER ByBlock  1.0000 ByBlock v
- e —— Cancel Apply Help

399mBbgds dgddbowo Mgarogxno (M. 9), Losz TguodEwgdgwros 30DwsE0Bso0l
UEAHOWOL (3300w ds. 9-9 BobsHby bsb3969d05 BgI30M0 30D 0Bs300L bGHOW o —
Wireframe (35635¢9¢00) 53 6sbsB0ob BsbL, M3 bgwsdo®mo dggdboeros Lodzrmbgwgdols
Lo3voEgdom, MHMIgWMs  MOMEIBMds  BobsBTo oDy OOs, MY  SOBYOMEO
30M0bmbEsgdo AutoCAD-ob B3gwvegd®o 2D 3meofithgqgdos (2D Polyline), Hmdegdog
39003905 9530530 F9gMEH0oLosb, bemerm Civil 3D 3meofitgol yggws 37mgboen FgdEHowl
50043506 OmymemE  Lsd3mombgol  §39Mmml.  s8oG™Bs3 33993l Lsdzmmbygdol oo
om©YbMds. ILIMHIMBIdES© 2odmzg0dsbmo (L. 10) osErMmyMMo Gsbyxsts — Surface
Properties (6gs3060lL 30L90900) (L. 11), GMIgEdos 2o3bLlbsm Rsbs@mo — Statistics
(LEIGOLE0IS) s Tin ggerdo BsBL, Gmd Number of triangles (bsd3wbgEIOOL H5M©gbMdS)
560U 66 200.

50539 ©O05MaME BobxsM5do  Fglodegdgemos Bb3s BGsGOLEGH03M0  Bmbsizgdgdols
Bobgos.

09 933005 d9Jdbowo Bgado®mol fodws, bywbsfiymms dswo@®msdo (Toolspace)
393blbom  Bsbomo  ,,gsdofs”,  F90gy  obLEBO3MYdsdo (Definaition) dm3zbodbmon
(Contours) 39w0, ©OMEML, bgwbsfymms 3sgo@®mol (Toolspace) dggdmom go0mbbogds
3963563905, 3m36086mm» 030 S 35)393bMmm MogMbsl Borx3965 O3By, Fodmbgbogn
3063 9Judye dgbondo 30 dogmmommon Delete (fodgos) (Lyd. 12). beagoer  go0mbvgen
3063 9JuEHe  d9bomdo Remove From Definaition (fodsrg  9obLsBO3Mgd0©b) 30
d039m0mmo OK (6. 13). Mol 399953 3917900090 d9Jdboero Bgs306Mo. Jogasd LoFoMms
00MTMmgmdoL  s50yabs, MoLmzolsi dm3b0dbmm B30  ,IETOFS ,  Podbols
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956x 3965 0owo3bg 3939690000 godmzodsbmm 3mbEgJu@co d9bovy s 35§ 3939bMmm
Rebuild (502009965) 3900%9. ol 899953 dmbgds 89d8bowo Bgs306ol Bs0wosb sdmdems
(L. 14).

Surface Style - Standard u] X
Informatin REGrGe's Bcontours [Gid | Ponts | Tiengles | Watersheds | Analysis | Diplay | Summry |
Properties Value
= Contour Intervals
Base Elevation
Minor Interval =
Major Interval
& Contour Depressions
7 Contour Smoothing
< >
Number Major Display Minor Desplay
[ EF] [EEY
Contour smoothng
oK Cancel Apply Hep

- - &# Civil 30

Output
B Surface Properties - mpedots

Information | Definiton ]Analysrs 1

B <* Points ~ Parcel * % Alignment ~
| o + ¥ z
Project Grading & Surfaces ~ #J Feature Line ~ jg Profile ~
B Explorer Optimization % Traverse ~ o Grading -+ W Corridor ~
Palettes ~ Explore Optimize  Create Ground Data ~ Create Design ~

Start  01.01,01,DWG* x +

TOOLSPACE [~][Top][2D Wireframe]
TS, .

0.015q.Ft.

0.034'

646.976'

Active Drawing View
=-[ 01.01,01,DWG

4 Points

[#] Point Groups
=65 Surfaces

BN ©)osdoffs

Surface Properties...
as)

) Watersheds

€2 Definition Rebuild
#- "> Alignments Rebuild - Automatic
J Feature Lines
; Create Snapshot
@ Sites

= Remove Snapshot
#- ¥ Tumouts and Crossovers 7 2 B

b6, 10. by, 11.

03039 bgs3o6mo 893ddbsod 35306, GOLMZ0LsE 93089mOHMmm bgdmm sefigeo
3905305, 33Wo3 Mboll BoMrx39bs oS30l LEdNPWgdom s35()393bmor Contours
(3MbGH™MEMY00) 390Dy o 39dMBgbo 306 JuBHMG dgbodo Moabsl FoMbgbs wos3zol
1539999000 35(393Mbmm Add (595¢)g) 39Dy (Lw®. 4). 250mPABEYdS OIS MYMGOO
BobxoMs — Add Contour Data (3006&w96Hob dmbsgdgdol sds@gds). o0 0swMmyme gobxs®odo
(L. 5) Distance (0sbdogro) 3gedo 15 3-U boggws d03MMoMmMmm, Fogooms©, 25 3, gb
603b653L, ™I ) L3O YOL 39MOL Loa®mAdg sGOL 25 8-Bg bsgwrgdo, 35dob dglisdsdolo
09030900 2519000905, M3 BodMmErMmm 995930090l Lsd3MMbYgdOL MIM©IBMASL.
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Actve Drowng View
[ HORIZONTALEBI

G Powns
:'&] Pownt Groups
1 () Surfaces
=B ©msdoFs
D Masks
4 Watersheds
(> Definition
) Boundanes
(1 Breablines
£7% DEM Files
(> Drawing Objects
* O Edas
&) Point Files
[® Pont Groups
@ Point Survey Qu.
Bo Figure Survey Q.
Abgnments

/) Feature Lines
N Sites
B3 Catchments

+ ?)‘j Ppe Networks
V) Pressure Networks
M Corridors

4 &3 Assemblies
P intersections

Insert to drawng

5 Select
it Sy Zoom to
5l View Frame Groups FRIpe

= [? Dats Sherauas()

. ¥ Line Shading

Copy value to clipboard
Description

@ Contour Data

Copy to clipboard

boye. 12,

Remove From Definition

! surface!

The selected definition items will be permanently removed from the

Cancel

byes. 13.

51939 LOAZMPHYEYOOL  MHMEPIHMOOL  MYAMEOMYds  JGLodErgdgeos ggerol  Angle
(3mobg) LEFMsEgdOMs3, 3900 93503900 OK ows3l. 33¢eg3 Imgbodbmm bgsdo®mo o
53903900 Enter 3¢00300L. HoL 8909393 Dgsdo6o 3056 890gdbgds.  Mmamea
©53065bo3m, sbs 1159 39PHYOYIOL MoMPYHMDS A5(30¢g000d bo3Gd0.

Palettes v Create Ground Data ~

tart HORIZONTALEBI*

TOOLSPACE
% LEH

Active Drawing View
=-[1) HORIZONTALEBI
4 Points
M Point Group:
B C) Surfaces
=07 VD
. Surface Properties...
C\ Masks
" Edit Surface
fo Watersheds
= @ Definition l Rebuild
)~ Boundaries
1
@) Breskines Create Snapshot
@ Contours Remove Snapshot
(b DEMFiles Rebuild Snapshot
¢~ Drawing Obj
o0 Edits Add Label...
&) Point Files Select
[@] Point Group: Zociite
4% Point Survey Panto
I Figure Surve
@) Alignments L
.J Feature Lines Unlack
Sites Export to DEM...
Catchments Export LandXML...
@ 3 Pipe Networks
Refresh
TN pressure Networks TR

bey6s, 14,

Tin Surface: @80

-

@) Drape Image i§ Create Profile

[ ct from Surface ~ Data Shortcut

*G Cre i
A Creste Cropped sutace a* Grading Creation Tools
Launch Pad

ﬁ Extract Solids from Surface

tract Objects

ﬁ Export to DEM
Extract Objects

Extracts the visible surface components to individual AutoCAD
primitive entities, such as creating polylines from surface
contours

Extracting individual components from a surface enables you
to p these comp without the
surface object. The surface data available to extract is based
on the display properties of the selected surface.

‘mm SurfaceExtractObjects
Press F1 for more help

b3, 15,
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Repeat .ZOOM
Recent Input »

Isolate Objects  »
Clipboard »

Basic Modify Tools»
Display Order »

Properties...
hEQuick Select...

Inquiry...

Surface Properties...

[E® Object Viewer...

Select Similar

beyts, 16,
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3cm3603bmm 300900 HBgs30M0, ol 399gysE s30bsbagm, MmI bmerdo (Ribbon)
390mBbgds sbowro Bsbo@mo — Tin Surface ©gsdoffs, Looz 3s6gedo Surface Tools
(19530600 bgabsfiymgdo)  Bodmgdscrmo  ggewo  Extract from  Surface  (s9moq
©9053000006). BsdmIowo dgbomsb dgzs®Bomm ggwo Extract Objects (sdmowgom
00993H900) (bLM. 15), BoaGod 9O 39300y gl, O™ 6599 bs dmgzsbobmm
©90953060b LEHoWo 33¢0gds (Lwe. 16) s 3geo FgdGHowo (Points) asgbsmo bogrwyeo
(bwe. 17). Extract Objects-bg (s9mo@go md09d3H9d0) 3036900l G909 35dmBbgds
QOMAOH0 Bsbxs®s Extract Objects from Surface - <gsdoffo> (L. 18).  Mogsb B396
dbmem© F90EH0gd0 335063909LgdL I3EM3Mm™ dmbodbwro ggero Points (F9dHEHowgdo),
beem bbgs 39agddo dmgblbsom 50bodgbs s ©s3)3gm wows3l OK. 8909y ©9305¢mm
3000Mm6 B7s3060 ,,0090530fs” s dMmboGMOBY 3MRYds Fbmem FgdBHowgdo (LY.
19). 953659 079 3m3603bs30 69d0LT0GH FomQBL s Y5FM30d5bgdm MZ0BYOJOOL OSEPMYXYE
Robx oMol (Properties) o30b0bs3m, ™I H9s30600©b 53O FgOHEH0Wwgdo SM0L
B399906030 533™35000L g GHowgdo, MMIgEmsg doohbosm dbmwmo X, Y ©s Z
30000653900 s 0Lobo s® 50056 COGO Point (COGO {ig®@Eowgdo) by Autodesk Civil
3D-b dogH Tgddboero  FgOHGHowgdo, 30mMH0boMHYdIMo  dgmdgEHEmomwo  FgHGHowgdo.
dm35bobmm om0 306396305 Mobm30LsE 398m30ygbmm 3569wty Create Ground Data
(09909gbo dofjol Imbs393900) s®Lgdo dobos@mes Points (fgdGowgdo). Point Creation
Tools-bg 5393969008 89009y  390mBbYds oS MaMMo  gsbxo@s Create Points
©odEGH0gdoL 894dbs) (L. 20). bosg: Tabs = Home = Ribbon = Create Ground Data =
Points = Point Creation Tools; 39edo Default Layer (bsgmarolbdggzo 39bs) -
d9L5d B9 0 LEbM39gwo ggbol FgMbhg3s; 39endo Points Creation (g @Eowgdol 894dbs) -
39L53gdge0s 9890 dmbo390900L dgygsbs, 3gedo Local Coordinates (sao0wmd®og0
3MMOm0bs3g00) - J03MDONM® Northing — Easting (B®@owwmgm — s0dmbsgegmo);
39do Grid Coordinates (Jugaol 3mm®Eobs@gdo) - dogmmommo Grid Northing — Grid
Easting

€ Surface Style - Contours 2m and 10m (Background) o X B Extract Objects from Surface - <amsBofe> %
Information | Borders | Contours | Grid | Points. | Triangles | Watersheds | Analysis Display |Summary |
Property Value
View Direction: i
Plan Border Select All v
Coponéck degioys Major Contour Select Al v
Compon..._ Visibl Cayer Minor Contour Select All v
C-TINN
C-TINN-VIE... BYLAYER Bylayes
b
[ R R Lo ] [on e

(Jbgero  BOowmgmo - Jugeo  sdmbsgwgmo);  3gedo  Geographic  Coordinates
(39MA65530990 3MMMEO0bsEJO0) — dogymommm Latitude — Longitude (39690 - 94Mdg0);
39wdo Prompt For Elevation (LfOsgo ULodsweyg) - dogmomommom Automatic
(033HMTsBH«m0);  39edo  Prompt For Point Names (dmobmgbs  §gO@owgdol
LobgEgdobsM3z0L) — dogmmommom None (sGEgemo); 3gewdo Prompt For Descriptions
(50P9m0mdol dmmbmgbs) - dogmmommo Automatic (s3¢mds@«®o); 3g9edo Default
Elevation (bsgmerolbdggo Lodswarg) — dogwomommo 0.000; ggerdo Default Description
(Bogmeolbdgzo sfighs) - dogmmommom ©gEsdofs; 3gewdo Match On Description
Parameters (dgbsds90bmds 50fgOH0mdol  3505993HM9dBg 9glsdsdolicmds s0fgMowmdols
29L509d90DY) - I3BHM3M™M Y33WgeE; 39¢do Disable Description Keys (59mGomgom
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50f9M0L 95l gd9d0) — EIZEGHMIM® YY(33es; 39¢do Echo Coordinates to Command
Line (99mb 3mm®@06s@ 900 d363dsbgdol bsBby) - sg39 WIZEMIMD V(33EIS.

ab939 sbsMRgbo bdo ggwo Default Styles (bsgwerolbdgzo bLEGHowgdo), Default Name
Format (Bsgmeoobbdggo  Lobgwo gm®mIs@o) s Point  Indentity (fgdGowol

096G WOMBS) ©I3HMIZMM M(33WIWOE. M50 FIMGH0wId0L JoMHO0MIO 356539EHOM YO0

339 8000mxdM@o 335d3L BsM3zoewmm dobos@m®s F ¥ Miscellaneous:Manual
(bbgogolbgo:  Lobgeddmgsbgerm)  @s  @ogssdBowdmm  Convert AutoCAD  Points
(39005093s690m  AUutoCAD  fgd@GHowgdo) (bwe. 21) ©o ©93953300©9m dMdsbgdgdols
LEHOOJMBL Loog 3odmPbgds domomgds Select AutoCAD points: (dmbodbgor AutoCAD

P90G0wgdo:). HahGHowgdol dmbodzbo 890wy 0354393 3ws30dL Enter ol 99000953
AutoCAD-ob §ghEowgdo gobogds COGO Point (COGO {jg®@owgdo) (L. 22).

Create Points.
S e Be Ev v B B

Parameter
E1EFDefault Layer

&€ Default Styles
@4 Default Name Format
@4 Point Identity

0

Select a command from the point creation tools

beyer. 20.

DaOG0gdol BHodudHe Bsowdo 9Ju3MOEH0MIBOLIMZ0L, ByLsfymms 3s5wo@Emsdo
(Toolspace) dmgbodbmo ggaro All Points (439 Ho®@0w0) o 00w9bsl Botx39bs wows3bg
50393796900l 9999y  390mben  3gbomdo  go359dGHoGmM® 390 Export Points
(H90GH0wgdol 9JudmMEH0MYds) (LE. 23). 359mBbEYds OsWMAMMO Gobxsts Export Points
(H90EH0gdoL 9JudmME0Mmgds) byss 3gedo Format (3mMmads@n) dogrmommo PNEZ (comma
Delimited) boeom ggerdo Destination File: (©s6036v1¢09d30l g3s0¢0:) 3039000000 JoLs3sG000
LooE 33LOL goools Ggbsbgs (Lwy®. 24). sb9g39 FgbodEgdgEos byFoMHMgdol Fgdmbggzsdo
BO0OL 39835GMMYdOL (330w gds 390l Files of type: (g3s0wmgdol Godo:) bydwysegdom, ol
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Civil 3D® 2018 ISBN: 978-1-934865-32-3, CD-6145.

Determination of the coordinates of the surface points and
exporting them in text file
Gocha Chitaishvili, Nana Nozadze, Ketevan Chkuaseli
Abstract

Civil 3D makes it possible to create the three-dimensional models of the objects while keeping
the dynamic connection with the initial data. Using Civil 3D software we can determine the coordinates
of the surface points and export them in text file. The article discusses and describes creation of the
digital model of the surface using the given horizontals. The given horizontals representing ordinary
AutoCAD objects are poly circles (3D Polyline) which have benchmarks. There’s also discussed how
to determine the coordinates of the points of the surface based on the digital model of the relief and
export them in text file. Also, the article describes how to convert the points of the surface, that are
ordinary AutoCAD points having only X, Y and Z coordinates to COGO Point (COGO points), that are
points created by Autodesk Civil 3D.

OmnpenesieHne KOOPAMHAT TOYEK MOBEPXHOCTH
U IKCIOPTHPOBAHHE B TEKCTOBbIM (pauJi
I'oua Yuraumsuiu, Hana Ho3anse, Keresan Ukyacenu
Pesrome
Civil 3D mo3BonsieT HaM CcO37aBaTh TPEXMEPHBIE MOAENTH OOBEKTOB TAaKUM 00pa3oM , YTOOBI
COXPOHHTh JHHAMHYECKYIO B3aHMMOCBSI3b C MCXOJIHBIMH JaHHBIMHU, ONPEAEIUTh KOOPIMHATHI TOYEK
TIOBEPXHOCTH U HKCIIOPTUPOBATH B TEKCTOBBIH (pamii ¢ MOMOIIBI0 KOoMIbIoTepHOU mporpammbl Civil
3D. B crarke pacCMOTPEHHO M OITMCAaHO C€O3JaTh LU(PPOBOH MOJIENb penbeda MO TaHHBIMH
XopH30HTadaMu. JlaHHbIE XOpU30HTaAIH, 00bIdHKHE 00beKThl AutoCAD-a, ero nomwuanu (3D Polyline)
uMeroImucst OTMeTKH. OnpesiesieHne KOOPAWHATHl TOYEK, MIPUHAJICKAIINX pelbe(HOM MTOBEPXHOCTH,
1o 1QpoBoi KapTe MECTHOCTH M IKCIIOPTHUPOBAHUE €€ B TEKCTOBBIN (pami. A Takke OMHCAHHO Kak
TOYKH, H3BJICYECHHBIC U3 TOBEPXHOCTH, KOTOpbIe 00bruHMe Toukn AutoCAD-a umerommcs Toapko X,

Y, u Z xoopauHaTsl, mpeodpazosatsh Toukn B COGO Point (COGO Toukn), T.e. TOYKH CO3JTaHHBIX
Civil 3D.
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STRENGTH CALCULATION IN THE AUTODESK INVENTOR ENVIRONMENT
Koba lluridze, Mzia Begiashvili
Abstract

The article discusses the basics of designing and calculating parts for strength in the Autodesk
Inventor environment. The model allows us to use the knowledge gained in the theory of mechanisms
and machines to speed up the calculation and quickly determine the loads acting on the links during the
operation of the mechanism. The tools of the program for assessing strength are described on the
example of a connecting rod model of a crank mechanism.

PACYET HA ITPOYHOCTD B CPEJIE AUTODESK INVENTOR
Ko6a Unypunse, M3usi bernamsujin
Pe3srome

B crathe paccmarpuBaroTCs OCHOBHI MPOCKTHPOBAHUS W pacdera JeTaleld Ha MPOYHOCTh B
cpene Autodesk Inventor. Mojenb MMO3BOJISET BO3MOYKHOCTH TOTO, 4YTOOBI HCIONB3YsS 3HAHUS,
MOJTyYeHHBIE B TEOPUHM MEXaHW3MOB M MAIllMH, YCKOPSIEM pacueT U ObICTPO OIpenersieM HarpyskH,
JICHCTBYIOIIME Ha 3BEHBEB, ITPH padoTe MexaHu3Ma. IHCTpYMEHTHI TPOrpaMMBI JIJIsl OLIEHKH IIPOYHOCTH
OIMMCAaHbI Ha NMPpUMEPE MOACIN IIaTyHa KPUBOIIHITHO ITOJISYHHOT'O MEXaHU3MaA.
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A drying device of innovative design working on a refrigeration unit
Vakhtangi Kirtadze, Givi Goletiani, Tamaz Isakadze, Givi Gugulashvili,
Zurab lazarashvili
Abstract

After harvesting fruits and vegetables, important life processes take place: physical processes,
biochemical decomposition reactions, respiration. Great importance is attached to the physical changes
of fruits and vegetables. The most important of these is the evaporation of moisture. Dried fruits contain
ballast substances that promote digestion. In particular, such important soluble substances as

pectins. Researchers suggest that pectin has the ability to bind harmful substances in the body,
such as lead and arsenic (heavy metal salts), and remove them from the body. During the drying process,
most of the water is removed from the product, which increases the concentration of dry components
and the product becomes suitable for long-term storage. Dried fruits are rich in vitamins, various trace
elements and minerals, they almost completely retain all the benefits of fresh fruits.

CymMIbHBIN annapaT MHHOBAIMOHHOM KOHCTPYKIMH, Pa00oTA0 Uil
Ha XO0JIOAWIbHOI arperare
Baxrtanru Kupranse, 'mBu I'onernanu, Tama3 Ucakanse, I'usu I'yrynamBuiu,
3ypab JlazapamBuiu
Pe3ome

Ilocne cOopa IUIOAOB M OBOIICH IMPOMCXOAST BAXKHBIC JKU3HCHHBIC IPOLIECCHL: (DH3UUCCKUC
TPOIIECChI, PEAKIIMU OMOXUMHUYECKOTO Pa3jIoKeHUs, JbIXaHHue. boJIbIioe 3HaueHNe PUAACTCsl (PU3UUSCKUM
M3MEHEHUsIM (PpyKTOB 1 OBoIIeH. BaxkHeHM 13 HuX sipisercs ucnapenue Biaaru. CyxohpyKTsl conepxar
6aJ'I.]'IaCTHLI€ BCIICCTBA, CHOCO6CTBYIOH_[I/I€ MMUIICBAPCHULO. B YaCTHOCTHU, TAKHC BAXHBIC PACTBOPUMBIC
BCIICCTBA, KaK IICKTUHBI. I/ICCJ'ICJIOBaTe.HI/I npeanojaararoT, 4To NE€KTUH 06J1az[aeT CHOCO6HOCTLIO CBs3bIBAThH B
OpraHnu3Me BpCIHBIC BCIICCTBA, TAKHMC KaK CBUHECL U MBIIIbIK (COJ'II/I TSKCIIbIX MeTaJ'IJ'IOB), M1 BBIBOAUTH UX U3
OopraHusma. B nponecce CyHKHW U3 IPOAYKTa YHAISACTCA 6om,ma${ YaCTb BOJbI, 4YTO YBCIMYUBACT
KOHLICHTpaHI/II-O CYXI/IX KOMIIOHCHTOB U HpO}IYKT CTAHOBUTCS l'[pI/lTOZIHI)IM UL JJIATCIIBHOI'O XpaHeHI/IH.
nyO(i)py'KTBI 60FaTI)I BHUTaMHHAMH, paBJII/IT-IHI)IMI/I MPIKp03HeMeHTaMH 158 MI/lHepa.HaMI/I, OHU HpaKTI/I‘-IeCKI/I
TIOJTHOCTBEO COXPAHSIOT BCIO TIOJb3Y CBEXKHX (PPYKTOB.
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Finding effective ways to increase the productivity of caps making equipment
Tea Baramashvili , Malkhaz Tsutskiridze
Abstract
In the article is considered the technological scheme of the device for making cap, ways to

increase productivity. The task is to identify those sections and positions in the operational scheme that
account for the largest period of time for the execution of operations, and whether it is possible to divide
the work to be performed on these positions into separate operations. If operational separation at these
positions is not possible due to lack of space, technical requirements or other reasons, then in this case
these areas and positions with operations performed on them require additional research in order to
replace actuators with more efficient devices or adopt new technical solutions.

MNOUCK IPDPEKTUBHbIX CITOCOBOB ITOBBIIITEHU A
IMPOU3BOJAUTEJIBHOCTHU OBOPYAOBAHUSA IS
MN3TI'OTOBJIEHUSA KOJIITAKA
Tea bapamamsuiau, Manxa3s Hlyukupunse
Pe3rome

B cratbe paccMaTpuBaACTCA TCXHOJIOIMYCCKad CXeMa yCTpOfICTBa JJIsL U3rOTOBJICHHA KOJIIIAKa,
IIyTU TOBBIIICHUA ITPOU3BOAUTCIBHOCTH. B YCIOBHUAX COBPEMCHHBIX IIOAXOAOB K YIIAKOBKC,
JACKOPHUPOBAHUIO W MAPKHUPOBKE IMPOAYKIHMK HWCIIOJIB30BAHUE 3allUTHOIO0 MCIIKAa I IIEPEHOCKH
paBHH‘lHOﬁ CMKOCTHU SABJIACTCA B pAAC CIIYy4acB TCXHOJOTHYCCKHUMU Tp660BaHI/I$IMI/I, ornpeacIsseMbIMU
OTpacCJICBLIMU aKTaMH W HOPMATUBHBIMU 4KTaMH, a4 HWHOTI'JA BaKHBIM anI/I6yTOM ):[HsaﬁHepcxoro
odopmiIeHUsT TPOAYKIUU. TPOAYKThL. C TEXHHMUYECKOW TOYKH 3PEHUS OH BBIMOJHACT (HYHKIIMIO
CBOCOOPA3HOH MIIOMOBI, HE MOBPEIUB KOTOPYIO, HEBO3MOXKHO MOJIYYUTh TOCTYI K U3JCIHUIO, U TAKHM
00pa3oM NPOM3BOAWTENH 3allUINACT COOCTBEHHYIO Npoxykuuioo. Tawke Konmak 3((eKTHBHO
HCIIOJIB3YIOT JJII  YKpallCHUA 111/13aﬁHa PI3)I€HPII>'I COOTBCTCTBYIOIIMMU: IBETOM, JIOT'OTHUIIOM,
nepdopanmeii U ApyruMu cpecTBaMu. TakuM 00pa3oM, KOJMAaK, KaK U 9THKETKA, TPUIAET WU3JICIHIO
0COOBIH BU U ABJIACTCA HOHOHHHTGHBHOﬁ 3aH_II/ITOI71 OT IMOAdCIIOK.
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Traditional technology of felt making and modernity
Lia Lursmanashvili, Nia Natbiladze, Oliko Rukhadze
Abstract
The article presents both the traditional techniques of felting and new technologies that have
significantly enriched and expanded the area of use of felt. The characteristics of felt and different types
of felt according to composition are discussed. Attention is focused on three technologies of felt
production - flat, seamless and voluminous. The article describes the winding and unwinding device of
flexible elements, the purpose of which is to increase the performance and simplify the winding
technology. From the technologies analyzed in the paper, it follows that new felt production technologies
lead to the need to develop a scientific direction related to the study of the properties of modern felt.

TpaauunoHHas TEXHOJIOTHA U3rO0TOBJICHHS BOMI0KA M COBPEMEHHOCTD
JIna Jlypecmanamsuiau, Hua Harounaanse, Oimko Pyxanse
Pesrome

B cratne MpEACTABJICHBI KaK TPAAUITNOHHBIC TCXHUKU BaJIAHUA, TaAK U HOBBIC TEXHOJIOT'UH, KOTOPBIC
3HAYUTEILHO OOOraTUIHd H pacmupuiIin 00JIacTh MCIOJIE30BAHMS  BOMIIOKA. O6CY)KZ[3,IOTC$I
XAPaAKTCPUCTUKU BOMIJIOKA U PAa3JIMYHBIX BUOOB BOMJIOKA II0 COCTaBY. AKL[GHTI/IpyeTCH BHHUMAHHC Ha
TPeX TEXHOJIOTHSIX MPOU3BOJICTBA BOMIIOKA - TUIOCKOM, OSCIIOBHOM M 00beMHOM. B craThe ommcaHo
yCTpOﬁCTBO HAMOTKH W Pa3sMOTKH THOKHX QJICMCHTOB, HLECJIBIO KOTOPOI'0 ABJIACTCA IOBBIIICHUC
MMPOU3BOJAUTCIIBHOCTHU U YINPOLICHUC TCXHOJIOTUU HAMOTKH. ] MNpOaAHAJIIM3UPOBAHHBIX B CTATbhC
TEXHOJIOTHI CJICAYET, YTO HOBBIC TCXHOJIOTHU IPOU3BOJACTBA BOMIJIOKA IIPUBOOAT K HCO6XO}II/IMOCTI/I
Pa3BUTHS HAYYHOT'O HAINPABJIEHUS, CBA3aHHOIO C H3YYEHUEM CBOMCTB COBPEMEHHOI'O BOMIIOKA.
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DIGITAL LOGISTICS AND PERSPECTIVES OF GEORGIA
Vazha Zeikidze, Giorgi Maisuradze, Tamar Kiladze, la Khartishvili
Abstract

Digital technologies develop and connect people, processes and companies in new ways. As a
result, companies and their customers are allowed to speak in one space, in one language. One of the
tasks of the Georgian government is to transform the country into a "digital hub™ of the region in the
next ten years. According to the broadband Internet development strategy for the next five years,
Georgia should have Internet with a speed of at least 100 megabits per second, and 1 gigabit per second
in production and administrative bodies. At the same time, open broadband will appear in target areas
where there is still no internet. The constituent element of the mentioned strategy is the development of
digital logistics.

HUDPPOBAS JIOTUCTUKA U ITEPCIHHEKTUBLI I'PY3UU
Baxa 3eiikunze, I'eopruii Maiicypanse, Tamap Kninanse, Ha Xaprumsnin
Pe3rome

HI/I(l)pOBBIe TEXHOJIOT'MH TIO-HOBOMY Pa3BUBAIOT U 06’LGI[I/IH$IIOT HIOHeﬁ, mponuecChl 1 KOMIIAHUH.
B pe3ynprare KOMIaHuM U UX KJIMEHTHI MOT'YT TOBOPUTH B OZJTHOM IIPOCTPAHCTBE, HAa OHOM si3bIke. OnHa
U3 33j1a4 MPaBUTENbCTBA [ py3un — NpEeBpaTHTh CTPaHy B «IH(POBOH Xab» perroHa B Oymkaniime
JCCATDH JICT. CormacHo CTpPAaTCruu pasBUTUA HIMPOKOIOJIOCHOI'O MHTCPHCTA Ha OmKkaiime naTh JICT, B
I'py3un nomkeH OBITh HMHTEpPHET €O CKOpocThio He Menee 100 meraOut B cekyHIy, a B
MIPOM3BOACTBEHHBIX M aIMUHUCTPATHBHBIX OpraHax - 1 rurabur B cekyHay. B To jke Bpemsi OTKpBITHIi
IIMPOKOTIOJIOCHBIH JTOCTYT TMOSIBUTCS B LIEJIEBBIX pailoHax, I/ie 0 CHX MOop HeT uHTepHeTa. COCTaBHBIM
9JIEMCHTOM YKa3aHHOﬁ CTpATCruu sABJIACTCA Pa3BUTUC LIPI(i)pOBOﬁ JIMTUT'CTHUKHU.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

In the Journal “Transport and Machine Building” of Transport and Mechanical
Engineering Faculty of Georgian Technical University manuscripts will be submitted in
Georgian, English and Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:
a) The paper must be prepared in Microsoft Word with using of redactor for the tables
and formulae; is possible to use the program Microsoft Excel.
b) Margins: top — 25 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.
c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

d) Title of paper must be typed in Sylfaen (18B); name and surname of author — in

Sylfaen (14B); affiliation, in parenthesis — in 13B; abstract must be performed in italic

12; keywords — in 12; body-type — in 12; performed in Russian paper — in 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should not exceed 5-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4;
3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

5. The editorial supports the publishing of no more than three articles published by the
same authors in one journal;

6. Size of paper’s sheet is determined in range from 5 up to 30 pages;

7. The author is wholly responsible for the contents and quality of the paper; Printed by

authors.
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K CBEJEHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B xypnan “TpaHcropT ¥ MalIMHOCTPOEHHE”  TPAHCIOPTHOTO W MAaIIMHOCTPOUTENBHOIO
¢dakynpreta I'py3HMHCKOTO TEXHHYECKOTO YHHUBEPCUTETAa HaydHble pabOTHl MPEICTABISIOTCA Ha

TPY3WHCKOM, aHTJIMHCKOM H PyCCKOM SI3BIKaxX ¢ COOMIOJICHNEM CIIeTyIOINX TPeOOBaHMIA:
1. Pabora nomxkHa OBITH BeIMIOJHEHA HAa Oymare Gpopmatom A4 c mHTepBasioM 1,5 Ha me4aTHOM
JICTE coriacHo TpeboBanusaMm cranaapra 1SO:
a) Paborta noaroraBnuBaercs B Microsoft Word ¢ ucrnosibp30BaHHEeM peaakTOPOB TAOIHIL U
bopMyIT; BO3MOXKHO HCIOIb30Banue mporpamMel Microsoft Excel.
0) pa3Mepsl oJisg padodero jucTa: BepxHee — 25 MM, HWKHee — 25 MM, JieBoe — 25 MM,
npaBoe — 25 MM.
B) BBINOJIHCHHAS HAa IPY3WHCKOM SI3bIKY Pa0OThI JOJDKHA ObITh HaOpana mpudrom Sylfaen,
BBITIOJTHEHHBIN HA aHTJIMHCKOM U PYCCKOM sI3bIKax paboTel — mmpupTom Times New Roman.
r') Ha3BaHHE PabOTHI JOJDKHO ObITh HaOpaHo mpudpTom Sylfaen (18B); ums u pamunus aBTopa
— mpudrom Sylfaen (14B); Ha3BaHME OpraHH3aIlUH, TJ€ BHITOIHEHA Pa00Ta, YKA3bIBACTCS
B ckoOkax — mmpudrom 13B; pestoMe pabOTHI BBINONHSAETCS KypCUBHBIM mipupTom 12;
KJTFOYEBbIE cJI0Ba — MpUPTOM 12; TekcT paboThl — mpudTOoM 12; BBIIOIHEHHAS Ha PYCCKOM
S3bIKy pabota — mpudrom 12; mocie nTUTEepaTypsl MpHUIaracTcs pe3roMe Ha aHTIMHCKOM H
PYCCKOM SI3BIKaX CO CIIIYIONIMM yKa3aHHUEeM: Ha3BaHHe paboThl, UMs M (aMumIus aBTOpa
(aBTOpoB). OOBEM pe3roMe He TOJDKEH MPEeBHImaTh 5-15 CTpoK;
2. Pabota momkHa ObITH mpezacTaBieHa Ha kommnakT-nucke (CD-R) wu B ogHOM 3K3eMIuspe
(pa30opumBO) HareyaTaHHOW Ha Oymare Gpopmarta Ad;
3. K pabote npuinararorcst JaHHbIE 00 aBTOpe (aBTOpax): Hay4dHas CTENeHb, 3BaHUE U JIOJDKHOCTD;
4. B >)xypHaJse my0OIUKyIOTCSA TOJIBKO pelieH3upyeMble paboTsl;
5. Pemakuus cornacuTcs HamedaraTb B OJHOM XXypHaie He Oosee TpEX cTaTbel BBITOJHEHHBIX
OJTHUM U TEM K€ aBTOPOM;
6. KonmuecTBo nucToB paboTsl onpeaensercs oT 5 1o 30 ctpaHu;

7. ABTOp HECET OTBETCTBEHHOCTbH 3a CO/Iep KaHne U KadecTBO paboTsr; IledaTaercs Ha aBTOpCKUi

CUCT.
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