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winamdebare naSromSi mocemulia samSeneblo, sagzao, amwe-satransporto manqanebisa da 

meqanikuri mowyobilobis eqspluataciis safuZvlebi. Camoyalibebulia zogadi moTxovnebi 

am tipis manqana-mowyobilobebis mimarT, ganxilulia maTi konstruqciul-eqspluataciuri 

maxasiaTeblebi da struqturuli agebuleba. moxdenilia manqanaTa klasificireba. saTanado 

yuradReba aqvs daTmobili gruntebis daxasiaTebas da maT maCveneblebs. 

zogadad ganxilulia miwasaTxreli, miwasaTxrel-satransporto, amwe-satransporto, 

betonisa, xsnarebis da samsxvrev-damxarisxebeli manqanebi da mowyobiloba, mocemulia maTi 

mTavari da ZiriTadi parametrebi.  

naSromi gankuTvnilia, rogorc saxelmZRvanelo samSeneblo manqanebis profilis I-II  

kursis studentebisaTvis, “Sesavali specialobaSi” saswavlo kursis Sesaswavlad.               

agreTve warmoebaSi momuSave inJiner-teqnikuri muSakebisa da arameqanikuri specialobis 

studentebisaTvis.  
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S e s a v a l i 

 

1. samSeneblo teqnika da teqnologiebi 

 

samSeneblo da sagzao manqanebi faqtiurad Tavisi arsebobis mxolod 100 weliwads 

iTvlian. sainJinro praqtikaSi isini mxolod gasuli saukunis gariJraJze gamoCndnen. 

bunebrivia, igulisxmeba industriuli warmoebis niSnis mqone manqanebi. dReisaTvis 

samSeneblo da sagzao manqanaTmSenebloba sakmaod kargad aris ganviTarebuli msoflio 

masStabiT da iwarmoeba ganviTarebul qveynebSi. xolo maTi eqspluatacia da remonti 

praqtikulad warmoebs yvela qveyanaSi. bunebrivia, saxelmwifoebi iyeneben maT samxedro 

saqmeSic. 

samSeneblo da sagzao manqanaTmSeneblobis intensiuri ganviTareba gulisxmobs 

kompleqsuri meqanizaciis Seqmnasa da gamoSvebas. amasTan kompleqsur meqanizaciad 

miCneulia samuSaoTa organizaciis iseTi forma. rodesac yvela ZiriTadi da damxmare 

samuSaoebi (Sromatevadi) sruldeba iseTi manqana_mowyobilobebiT, romlebic pasuxoben 

mowinave teqnikis dones. 

samxedro obieqtebis mSeneblobaTa procesSi kompleqsuri meqanizaciis struqtura 

SeiZleba iyos: martivi (mimdevrobiTi) da kombinirebuli(mimdevrobiT_paraleluri)_nax.1.1. 

mimdevrobiTi struqturis damaxasiaTebel niSans warmoadgens kompleqsis mwarmoeblurobis 

gansazRvruloba umdablesi rgolis (umciresi mwarmoeblobis meqanizmis) mwarmoeblurobis 

mixedviT, maSin rodesac kombinirebuli struqturis SemTxvevaSi erTi rgolis 

mwarmoeblurobis Secvla ar moqmedebs meoreze da mTlianad kompleqsze. 

 

 

 

                          
 

nax. 1.1. kompleqsuri meqanizaciis struqturebi mSeneblobaSi: 

 - martivi;  b – kombinirebuli 
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nax. 1.2. kompleqtSi manqanaTa urTierTqmedebis sqema: 

 - mimdevrobiTi SeerTeba;  b – paraleluri SeerTeba;  c – kombinirebuli SeerTeba 

 

amasTan arCeven wamyvan, damxmare da sarezervo rgolebs (kompleqtebs). damxmare 

manqanebi asruleben samSeneblo procesis urTierT dakavSirebul operaciebs. wamyvani 

manqanebi xels uwyoben wamyvan manqanebs ZiriTadi funqciis SesrulebaSi da 

mwarmoeblurobis gazrdaSi. xolo sarezervo manqanebi mowodebulni arian samSeneblo 

procesis saimedod funqcionirebisaTvis. TviT wamyvani manqanebi erTi kompleqtis 

SemadgenlobaSi erTmaneTTan SeiZleba dakavSirebulni iqnen aseve mimdevrobiT, 

paralelurad da kombinirebulad (nax.1.2) mimdevrobiTi SeerTebis dros erTi manqanis 

mocdena iwvevs mTeli kompleqsis mocdenas, xolo paraleluri SeerTebis dros mTeli 

kompleqsis mocdenas iwvevs mxolod yvela manqanis gaCereba. rac Seexeba damxmare manqanebs 

isini ZiriTadis mimarT SeiZleba iyvnen rogorc mimdevrobiT, aseve paralelurad 

dakavSirebulni. 

bunebrivia, samuSaoTa warmoebis organizaciis struqturebis optimizacias 

pirvelxarisxovani roli eniWeba samxedro operaciebis dagegmvis saqmeSi. 

 

2. moTxovnebi samSeneblo da sagzao manqanaTa mimarT  

 

manqana-meqanizmebis gamoyenebis efeqturoba qveynis nacionaluri meurneobis yvela 

sferoSi, da kerZod, samxedro saqmis konkretuli da globaluri amocanebis gadasawyvetad 

TavisTavadi da advilad asaxsneli sakiTxia. manqana-meqanizmebis da, kerZod, samSeneblo da 

sagzao manqanebis gamoyeneba konkretuli samxedro amocanebis gadawyvetis dros saSualebas 

gvaZlevs 10-jer, 100-jer, 1000-jer gavzardoT Sromis nayofiereba xelis SromasTan 

SedarebiT. Sedegad mSeneblobis obieqtebis TviTRirebulebis SemcirebasTan erTad mcirdeba 

obieqtis amoqmedebis vadebi, rac gansakuTrebiT mniSvnelovania samxedro saqmeSi. 

samSeneblo da sagzao manqana-meqanizmebisadmi wayenebuli moTxovnebis Camoyalibebamde 

zogadad ganvmartoT TviT manqana-meqanizmebi. 

manqanas uwodeben iseT mowyobilobas, romelic asrulebs meqanikur moZraobas 

masalebis da energiis gardasaqmnelad xelis Sromis gamorixcvis an Semsubuqebis mizniT. 

meqanizmi sxeulTa iseTi sistemaa, romelic gankuTvnilia myari sxeulebis moZraobis 

saxis Sesacvlelad _ sxva saxis moZraobad gardasaqmnelad. 

samSeneblo da sagzao manqanebisadmi wayenebuli zogadi moTxovnebi SeiZleba dayofil 

iqnes iseT ZiriTad jgufebad, rogoricaa: 

_ socialuri; 
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_ ekonomikuri; 

_ konstruqciul-eqspluataciuri. 

socialur moTxovnebSi igulisxmeba samuSaos usafrTxo da janmrTelobisaTvis 

uvneblad da xelsayrel (ergonomiul) pirobebSi warmoeba. amasTan ganasxvaveben: aqtiur, 

pasiur da avariis Semdeg momyol usafrTxoebas. 

aqtiur usafrTxoebas miCneulia ganekuTvnos im eqspluataciur TvisebaTa kompleqsi, 

romelic uzrunvelyofs saavario situaciaTa ganmuxtvas. aseT Tvisebebs ganekuTvneba 

dinamikuri da samuxruWe Tvisebebi, mdgradoba gadayiravebisa da mocurebisadmi, xilvadoba, 

saavario sasignalizacio xelsawyoebiT uzrunvelyofa, saimedooba (im elementebisa, 

romelTa mwyobridan uecari gamosvla SeiZleba avariis mizezi gaxdes), usafrTxoebis 

avtomatikisa da blokirebis sistemebi da sxva. 

saavario situaciis warmoqmnis dros pasiuri usafrTxoebis RonisZiebani unda 

gamoricxavdes an amcirebdes ekipaJis travmatizms. aRniSuli miiRweva (ZiriTadad) manqanis 

kabinis simtkicisa da sixistis xarjze, aramsxvrevadi minebis gamoyenebiT da sxva msgavsi 

RonisZiebebiT. 

avariis Semdgomi usafrTxoeba iTvaliswinebs naavariebi manqanidan ekipaJisa da 

adamianebis swraf evakuacias. am mizniT ganxorcielebul umartives RonisZiebas 

warmoadgens kabinis WerSi specialuri lukis gaTvaliswineba.  

manqanis ergonomiuli Tvisebebi warmoadgens misi socialuri Semgueblobis 

mniSvnelovan sakiTxs. amasTan igi unda asaxavdes manqanis konstruqciis Sesabamisobas 

memanqanis Sromis unarTan da sicocxlis unaris higienur pirobebTan, adamianis 

anTropometriul, fiziologiur da fsiqofizikur monacemebTan. es Sesabamisoba 

mniSvnelovan rols TamaSobs adamianis muSaobis unarze, mis nayofierebaze da samuSaoTa 

usafrTxo mimdinareobaze. adamianis sxeulis optimaluri mdgomareoba muSaobis procesSi 

unda uzrunvelyofdes samuSaos swrafad, zustad da xarisxianad Sesrulebas xangrZlivi 

periodis manZilze. aRniSnulis gamo memanqanis saerTo mdgomareoba unda axlos iyos misi 

funqciuri dasvenebis mdgomareobasTan, anu adamianis masa ganawilebuli unda iyos sayrden 

zedapirze Tanabrad; sazurge kargad unda iyos morgebuli welze da xerxemalze da unda 

regulirdebodes; marTvis organoebi (berketebi) unda iyos operatoris muSa zonaSi; 

swrafad, mxedvelobiTi kontrolis gareSe unda myardebodes kontaqti; samuSao adgilis 

ganaTeba unda uzrunvelyofdes xelsawyoTa dafis normalur ganaTebulobas; marTvisaTvis 

saWiro Zalebi da zemoT aRniSnuli pirobebi unda eqvemdebarebodes Sesabamis normebs.  

kabinaSi temperatura, tenianoba, mtverianoba, mavne nivTerebaTa koncentracia, 

gamosxivebebi, xmauri, vibracia aseve unda eqvemdrbarebodes Sesabamis normebs, romelebic 

gaTvaliswinebulia post-ssrk-Si ekonomikur sivrceSi jer kidev moqmedi saxelmwifo, ise 

Sesabamisi saerTaSoriso normebiT. 

ekonomikuri moTxovnebi zogadad gulisxmobs imas, rom produqciis TviTRirebuleba 

unda iyos minimaluri. ukanasknelis miRweva SesaZlebelia Tu: 

_ mcirea manqanis TviTRirebuleba; 

_ minimaluria saeqspluatacio xarjebi. 

zogadi ganmartebisaTvis aRvniSnoT, rom eqspluataciuri moTxovnebi calke aRebuli 

garkveulwilad ajamebs yvela moTxovnebs manqanisadmi _ akeTebs daskvnas socialur, 

ekonomiur da konstruqciul maCveneblebze. 

 

3. konstruqciul-eqspluataciuri maxasiaTeblebi 

 

ganvixiloT moTxovnebis konstruqciuli da eqspluataciuri maCveneblebi. ZiriTadad 

konstruqciul_eqspluataciur maCveneblebs ganekuTvnebian: mwarmoebluroba, saimedooba, 
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liTontevadoba, energotevadoba, ganmavloba da mdgradoba (damaxasiaTebelia mxolod 

mobiluri manqanebisaTvis). 

mwarmoebluroba samSeneblo da sagzao manqanaTa umniSvnelovanesi maCvenebelia. igi 

xasiaTdeba samSeneblo produqciis moculobiT (q) drois erTeulSi (sT, wT, cvla, Tve, 

weliwadi). samSeneblo da sagzao manqanebisaTvis ufro xSirad sargebloben drois 

erTeuliT _ sT. xolo produqciis moculobas miwasaTxreli manqanebisaTvis gamosaxaven 

m
3
-Si, samsxvrev-saxarisxebeli manqanebisaTvis _ t-Si an m

3
-Si; qvis saWreli da 

dasamuSavebeli manqanebisaTvis m
2
. 

ganasxvaveben mwarmoeblurobis 3 saxes: konstruqciuls, teqnikurs da 

eqspluataciurs. 

mwarmoeblurobis gazrdisaTvis pirveli rigis amocanas warmoadgens: samanqano drois 

arasawarmoo Semdgenelis Semcireba, saimedoobis gazrda, Zravis simZlavris optimaluri 

gamoyeneba da a. S. sxv. 

konstruqciuli mwarmoebluroba erT saaTSi cikluri moqmedebis samSeneblo da 

sagzao manqanebisaTvis gamoiTvleba Semdegi formuliT: 

                                                               Qk = 60qn,                                                            (2.1) 

sadac Qk konstruqciuli mwarmoeblurobaa, m3 /sT; q - produqciis moculoba erT ciklze. 

magaliTad, eqskavatorisaTvis q cicxvis moculobaa; n _ ciklebis raodenoba wT-Si. 

rodesac samSeneblo da sagzao manqanebis ciklis xangrZlivoba wm-iT ganisazRvreba da 

mcirea, ufro moxerxebulia visargebloT Semdegi gamosaxulebiT: 

 

                                                                              Qk = 3600/ tc ·q,                                             (2.2) 

sadac tc ciklis xangrZlivoba wm-Si.  

uwyveti moqmedebis samSeneblo da sagzao manqanebisTvis, magaliTad, nayari masalebis 

transportirebis manqanebisTvis (transportiorebisaTvis), roca mwarmoebloba 

pirdapirproporciulia masalis gasaSualoebuli ganivkveTis farTobisa _ S (m2) da 

masalis gadaadgilebis siCqarisa _ V (m/wm), mwarmoeblurobis formulas aqvs Semdegi 

saxe:   

                                                                          Qk = 3600 SV,                            (2.3) 

an  

                                                                 Qk = 3600 SVγ,                           (2.4) 

sadac Qk konstruqciuli mwarmoeblurobaa, t /sT; γ - masalis simkvrive, t / m3. 

magram samSeneblo da sagzao manqanebis muSaobis realuri pirobebi sakmaod 

gansxvavdebian saangariSosagan. ase magaliTad, saWiro xdeba iseTi faqtorebis 

gaTvaliswineba rogoricaa: gruntebis gansxvavebuli kategoriebi, qvabulis siRrme, 

gantvirTvis pirobebi, cicxvis Sevseba da sxv. Sesabamisad SemoRebulia teqnikuri 

mwarmoebloba. 

teqnikur mwarmoeblobad iwodeba manqanis maqsimalurad SesaZlebeli mwarmoebloba 

erTi saaTis sufTa, uwyveti muSaobis pirobebSi da igi ganisazRvreba 

                                                              Qt = Qk 
. Kt,                         (2.5) 

sadac Qt teqnikuri mwarmoeblobaa, m
3
/sT; Kt _ teqnikuri mwarmoeblurobis 

makoreqtirebeli koeficienti. eqskavatorisaTvis Kt-s iReben mxolod gruntis 

gafxvierebaze da cicxvis Sevsebaze damokidebuls. 
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Tumca samSeneblo da sagzao manqanebi praqtikaSi ganuwyvetliv verasodes ver 

muSaoben. amitom namdvili, eqspluataciuri mwarmoebluroba yovelTvis naklebia vidre Qt 

da miTumetes vidre Qk. eqspluataciuri mwarmoebluroba Qe: 

                                                       Qe = Qk 
. Kt

. Kdr ,                        (2.6) 

sadac Qk eqspluataciuri mwarmoeblurobaa, m3 /sT; Kdr iTvaliswinebs drois danakargebs 

romelic saWiroa manqanis gadaadgilebaze erTi poziciidan meoreze, manqanis sawvaviT 

gawyobaze, profilaktikaze, danakargebs ara xelsayreli meteorologiuri pirobebis gamo, 

memanqanis subieqturi da bunebrivi moTxovnilebebis dakmayofilebisaTvis da sxv. 

samSeneblo da sagzao manqanaTa saimedooba iseTi moTxovnaa, romelic konstruqciuli 

eqspluataciuri moTxovnebiT aris ganpirobebuli. kerZod, manqanis saimedooba efuZneba 

manqanaTa iseT maCveneblebs rogoricaa: umtyunebloba, xangamZleoba, remontvargisianoba, 

Senaxvis da transportirebis unari. bunebrivia, aseTi maCveneblebi TavisTavad mWidrod 

arian dakavSirebuli manqanis mwarmoeblurobasTan da sxva konstruqciul-eqspluataciur 

moTxovnebTan. 

liTontevadoba, kerZod xvedriTi liTontevadoba gamoxatuli konstruqciuli 

moTxovnaa da igi warmoadgens manqanis liTonuri masis fardobas mis mTavar, muSa 

parametrTan. amasTan davazustoT manqanis ZiriTadi da mTavari parametris mcnebebi. 

manqanis ZiriTad parametrebs ganekuTvnebian: simZlavre, wevis Zala, cicxvis 

moculoba, faris zomebi, burRvis maqsimaluri diametri, gabaritebi, manqanis masa, 

xvedriTi dawneva gruntze da sxv. magram manqanis ZiriTad parametrebs Soris gamoarCeven 

erT ZiriTads _ mTavars, romelic gansazRvravs manqanis eqspluataciur mTavar 

maCvenebels. ase magaliTad, buldozerisaTvis MmTavari maCvenebeli wevis Zalaa (iseve 

rogorc traqtorisaTvis), erTcicxviani eqskavatorisaTvis ki _ cicxvis moculoba, 

amwisaTvis _ maqsimaluri tvirTamweoba da a.S. 

energotevadoba, kerZod xvedriTi energotevadoba aseve konstruqciuli moTxovnaa da 

warmoadgens manqanis Zravebis jamuri simZlavris fardobas mis mTavar muSa parametrTan. 

mobiluri samSeneblo da sagzao manqanebisaTvis da e.i. samxedro manqanebisaTvis erT-

erT ZiriTad maxasiaTeblad aris miCneuli manqanis ganmavloba da mdgradoba. 

manqanis gamavloba es aris manqanis gadaadgilebis unari sxvadasxva sagzao pirobebSi. 

igi damokidebulia gzis profilze da saxeze, gruntze dawnevis dasaSveb xvedriT 

sidideze, gzis moxvevis radiusze da siganeze. manqanis ganmavloba damokidebulia agreTve 

mis erT-erT konstruqciul maxasiaTebelze _ manqanis klirensze (manZili manqanis 

korpusis yvelaze dabali wertilidan gruntis zedapiramde), agreTve manqanis asvlis da 

Camosvlis kuTxeebze. 

manqanis mdgradoba gadayiravebaze, es aris manqanis unari SeinarCunos wonasworoba 

rogorc muSa datvirTvebis pirobebSi, ise aramuSa mdgomareobaSi muSa moednebze. 

Sesabamisad ganasxvaveben muSa da sakuTari mdgradobis mcnebebs. 

amasTan Tu manqanaze moqmedi Zalebi da momentebi ar icvlebian droSi, ganixileba 

statikuri mdgradoba, xolo Tu icvlebian _ dinamikuri. 

mdgradobis dakargvis kriteriumad miCneulia is mdgomareoba, roca sayrdeni 

zedapiris Tundac erTi wertili moSordeba grunts. 

 

4. samSeneblo da sagzao manqanebis klasifikacia 

 

samSeneblo da sagzao manqanebis yvelaze ufro zogadi klasifikaciis safuZvlad 

iTvleba samSeneblo samuSaoTa saxeebi. aqedan gamomdinare samSeneblo da sagzao manqanebi 

SeiZleba da iyofian Semdeg ZiriTad klasebad: 
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a) satransporto, amwe-satransporto da satvirTav-gasatvirTavi manqanebi; 

b) miwis samuSaoebis manqanebi; 

g) ximinjebis Casasobi mowyobilobebi; 

d) qvis masalebis samsxvrev-damxarisxebeli mowyobilobebi; 

e) betonisa da duRabis momzadebis da transportirebis manqana-mowyobilobebi; 

v) mosapirkeTebeli manqanebi; 

z) xelis meqanizirebuli xelsawyoebi-instrumentebi. 

manqanaTa klasebi iyofian Tavis mxriv calke jgufebad, tipebad teqnologiuri 

daniSnulebisa da muSa procesis xasiaTis mixedviT. isini iyofian agreTve konstruqciuli 

gadawyvetisa da parametrebis mixedviT. 

ase magaliTad, miwis samuSaoebis manqanebi dayofilia muSa procesis xasiaTis 

mixedviT: miwasaTxreli da miwis mcire manZilze gadamaadgilebeli manqanebi 

(eqskavatorebi); miwasaTxreli- satransporto (buldozerebi, skreperebi, greiderebi); 

miwis damuSavebis manqanebi misi moZraobis da garkveul manZilze transportirebis dros 

(mravalcicxviani eqskavatorebi); miwis hidravlikuri damuSavebis (miwasawovebi, 

hidromonitorebi), saburRi da miwasatkepni manqanebi. 

samSeneblo da sagzao manqanebis rigi jgufebi iyofian manqanaTa tipebis mixedviT. ase 

magaliTad, eqskavatorebi (erTcicxviani) iyofian: bagirul da hidravlikur, agreTve 

karierul da samSeneblo eqskavatorebad. Tavis mxriv manqanaTa tipebis umravlesoba iyofa 

tip-zomebad mTavari parametris mixedviT. ase magaliTad, cicxvis moculobis, wevis Zalis 

(klasis), max-uri tvirTamweobis, masis da a.S. sxva parametrebis mixedviT. Sesabamisad 

arsebobs: 

erTcicxviani eqskavatoris tip-zomebi cicxvis moculobis mixedviT: q = 0,25; 0,4; 

0,63; 1,0; 1,6; 2,5. 

buldozerebis klasebi wevis Zalis mixedviT: msubuqi; saSualo; mZime; zemZime.  

mobiluri isriani amweebis tip-zomebi max-uri tvirTamweobis mixedviT: QQ= 4t; 6t; 

10t; 16t; 25t; 40t; 60t; 100t; 160t; 250t. 

am niSnebis garda samSeneblo da sagzao manqanaTa dayofa xdeba samuSao procesis 

reJimis mixedviT. amasTan miRebulia dayofis ori didi klasi: cikluri moqmedebis da 

uwyveti moqmedebis. ase magaliTad, erTcicxviani eqskavatorebi miekuTvnebian cikluri 

moqmedebis manqanebs, sadac uSualo miwis Txris procesi mTeli muSa ciklis araumetes 

25...30% Seadgens. maSin rodesac mravalcicxviani eqskavatori uwyvetliv amuSavebs grunts 

da imavdroulad eweva mis transportirebas. aRniSnulidan gamomdinare: uwyveti moqmedebis 

manqanebis upiratesobaa _ maRali mwarmoebluroba da ukeTesi teqniko-ekonomiuri 

maCveneblebi saTanado samuSao pirobebSi. xolo cikluri moqmedebis upiratesobaa 

universaluroba yvelanair samuSao pirobebSi. 

samSeneblo da sagzao manqanebis did umravlesobas (90%) aqvs sakuTari savali 

mowyobiloba. samSeneblo da sagzao manqanebi savali mowyobilobis mixedviT iyofian: 

muxluxa, pnevmoborblebian, saliandago da mabij manqanebad. 

samSeneblo da sagzao manqanebi iyofian agreTve universalur da specialur manqanebad. 

universalur manqanebs aqvs SesaZlebloba swrafad Seicvalos muSa organo da 

Sesabamisad Seasrulos sxvadasxva samuSao. specialuri manqanebi gankuTvnilni arian erTi 

romelime samuSao pirobebisaTvis da axasiaTebT maRali teqniko-ekonomiuri maCveneblebi.  

gamoyenebuli energiis gvarobis mixedviT samSeneblo da sagzao manqanebi ZiriTadad 

iyofian: eleqtrul da Sigawvis Zravebze momuSave manqanebad. 
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5. manqanaTa struqturuli agebuleba. amZravebi 

 

samSeneblo da sagzao manqanebis ZiriTadi kvanZebi da agregatebia: amZravi, muSa 

organo, savali nawili, mzidi CarCo, marTvis sistema. samanqanaTmSeneblo praqtikaSi 

ganzogadoebulia TiToeuli maTganis ZiriTadi tipebi da maxasiaTeblebi da maT 

dawvrilebiT aRweraze ar SevCerdebiT. ganvixiloT mxolod amZravebi, kerZod maTi 

Zalovani danadgarebi da transmisiebi. 

amZravi warmoadgens Zaluri danadgaris (an danadgarebis), transmisiis da marTvis 

sistemis (amZravis) erTobliobas. zogjer mas miakuTvneben datvirTvebis mzid CarCoebsac. 

samSeneblo da sagzao manqanaTa amZravebi SeiZleba iyos erTZraviani, mravalZraviani da 

kombinirebuli (dizel-eleqtruli, dizel-hidravlikuri, dizel-pnevmatiuri). TiToeuls 

aqvs Tavisi dadebiTi da uaryofiTi mxareebi. 

erTZraviani amZravis SemTxvevaSi yvela meqanizmis amoqmedeba xdeba erTi Zravidan 

sxvadasxva meqanizmebis (gadacemebis), quroebis, muxruWebis amoqmedebis meSveobiT. aseTi 

amZravebis upiratesobaa: aqvs erTi Zravi. 

mravalZraviani amZravis SemTxvevaSi TiToeuli muSa organo moZraobaSi modis 

individualuri eleqtro an hidro an pnevmo Zravebis meSveobiT. bunebrivia, individualuri 

Zravebis gamoyeneba uzrunvelyofs amZravTa maRal m.q.k., simartives, eqspluataciis da 

remontis ukeTes pirobebs samSeneblo da sagzao manqanebisaTvis. 

zogadi moTxovnebi, romlebic waeyeneba samSeneblo da sagzao manqanebis amZravebs: 

_ energiis gare qselidan, wyarodan Zalovani danadgaris avtonomiuroba; 

_ minimaluri gabaritebis da masis uzrunvelyofa; 

_ maRali saimedooba da mzadyofna muSaobis dawyebisaTvis; 

_ maRal m.q.k.; 

_ meqanizmebis reversirebis, siCqareTa da muSa Zalebis regulirebis simartive; 

_ muSa moZraobebis damoukidebloba maTi SeTavsebis SesaZleblobiT; 

_ amZravTa elementebis agregatuli principi. 

damatebiTi moTxovnebi samSeneblo da sagzao manqanebis amZravTa mimarT ganisazRvreba 

manqanis muSaobis reJimis mixedviT, romelic Tavis mxriv ZiriTadad xasiaTdeba: 

maqsimaluri mabruni momentebis (datvirTvebis) fardobiT saSualosTan _ Tmax/Tm; 

amZravis CarTvis xangrZlivobiT procentebSi manqanis muSaobis mTel drosTan (Π); erT 

saaTSi CarTvaTa raodenobiT (). samSeneblo da sagzao manqanaTa umravlesobisaTvis es 

parametrebi icvleba Semdeg zRvrebSi: Tmax/Tm=1,1...3,0;  

Π=15...100=10...600. am parametrebis mixedviT manqanaTa, anu maT amZravTa muSaobis 

reJimebi pirobiTad iyofa: msubuq, saSualo, mZime da zemZime reJimebad. 

am pirobidan gamomdinare samSeneblo da sagzao manqanaTa didi umravlesobisaTvis 

saWiroa maT amZravebs hqondeT: maRali gadatvirTvis unari, anu gauZlon mcire xniT 

saangariSoze maRal datvirTvebs; rbili meqanikuri maxasiaTebeli (datvirTvis SemcirebiT 

mniSvnelovnad izrdeba kuTxuri siCqare). 

amZravis simZlavre, romelic saWiroa muSa operaciis Sesasruleblad ganisazRvreba 

damokidebulebiT, vt (kvt) 

                                                                             P = FV,                                                                  (5.1) 

an  

                                                                             P = Tω,                                                                (5.2) 
sadac P simZlavrea, vt (kvt); F _ wriuli Zala, n (kn); V _ wriuli siCqare, m/wm;  T _ 

mabruni momenti, n.m;  ω _ kuTxuri siCqare rad/wm.  

 

Zalovani danadgarebi. samSeneblo da sagzao manqanebze Zalovan danadgarebad yvelaze 

xSirad, ufro zustad umetesad gamoiyeneba Sigawvis Zravebi. amasTan farTod iyeneben 
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dizelis Zravebs, ufro iSviaTad _ karbiuratoruls. dizeluri Zravebis simZlavre 

samSeneblo da sagzao manqanebisaTvis zogjer 1000...1200kvt aRwevs. aqve unda aRiniSnos 

dizelis ZravebisaTvis damaxasiaTebeli upiratesobani: maRali m.q.k. _ 30...37%, SedarebiT 

dabali liTontevadoba _ 3...4 kg/kvt-ze, da sawvavis mcire xarji _ 0,2...0,25 kg/kvt.sT. 

dizelTa xangamZleoba maTi normaluri eqspluataciis pirobebSi aRwevs 6000...8000 sT. 

dizelebis uaryofiT mxareebs ganekuTvnebian: sirTuleebi dabal temperaturebze maTi 

eqspluataciis dros; didi mgrZnobeloba gadatvirTvebisadmi, rac ganpirobebulia dizelTa 

xisti meqanikuri maxasiaTebliT. 

manqanebSi (umetesad stacionalur manqanebSi), romlebsac ar moeTxoveba 

avtonomiuroba gare qselis mimarT, Zalur danadgarebad mizanSewonilia da gamoiyeneba 

cvladi da mudmivi denis eleqtroZravebi. 

cvladi denis eleqtroZravebi, romlebic ikvebebian Cveulebriv 220...380 v Zabvis 

eleqtroqselidan, konstruqciulad arian martivni, iafni, moxerxebulni da saimedoni 

eqspluataciaSi. aRniSnulis gamo cvladi denis eleqtroZravebi farTod gamoiyeneba Zalur 

danadgarebad samSeneblo da sagzao manqanebSi. 

samSeneblo da sagzao manqanebSi farTod gamoyenebuli asinqronuli Zravebi 

xasiaTdebian didi mdgradobiT gadatvirTvebisadmi, romelic ganisazRvreba momentis 

(mabruni) 

 

fardobiT nominalurTan. amasTan zogadi daniSnulebis asinqronuli 

eleqtroZravebisaTvis= 1,8...2,2, xolo specialuri daniSnulebis eleqtro ZravebisaTvis, 

magaliTad amweebisaTvis _ = 2,5...4. 

asinqronuli eleqtruli Zravebis uaryofiT mxared miCneulia maRali mgrZnobeloba 

eleqtruli qselis Zabvis meryeobaze, rasac xSirad aqvs adgili savele pirobebSi. garda 

amisa maT aqvT SedarebiT xisti maxasiaTebeli. 

mudmivi denis eleqtroZravebs axasiaTebs meqanizmebis gaSvebisa da damuxruWebis meti 

simdovre cvladi denis ZravebTan SedarebiT. amasTan Zravebs mimdevrobiTi aRgznebiT aqvT 

rbili meqanikuri maxasiaTebeli, xolo Zravebs paraleluri aRgznebiT _ xisti. magram 

aseT Zravebs asinqronulTan SedarebiT aqvT didi liTontevadoba da savele pirobebSi 

muSaoba SeuZliaT ZiriTadad mudmivi denis generatoris meSveobiT an tiristoruli 

gardamqmnelebiT. Sesabamisad maTi farTo gamoyeneba savele pirobebSi gansazRvrulia. 

samSeneblo da sagzao manqanebis Zalur danadgarebSi garda Sigawvis da 

eleqtroZravebisa xSirad iyeneben kombinirebul Zalur danadgarebs: Sigawvis Zrava plus 

eleqtrogeneratori; Sigawvis (an eleqtro) Zrava plus hidrotumbo; Sigawvis (an 

eleqtro) Zrava plus kompresori. TiToeul SemTxvevaSi xdeba meqanizmis avtonomiuri 

Zravis amoqmedeba. pirvel SemTxvevaSi es eleqtroZravia, meoreSi _ hidro Zravi da 

mesameSi _ pnevmoZravi. 

aseT amZravebSi axal da gansakuTrebul elementebad aRiqmebian: hidrotumboebi da 

kompresorebi. hidrotumboebi siTxis miwodebis meTodis mixedviT SeiZleba iyos: 

kbilanuri, aqsialur-dguSovani da frTebiani (nax.5.1. а, б, в). 

 



 12 

 
 

 

nax. 5.1. tumboebi: 

a _ kbilanuri; b _ aqsialur-dguSovani; в – frTebianmi.кЕуишфт 

шю 

 

kbilanuri tumboebiM(moqmedebis principis aRsaqmelad ix. nax. 4.1- а) Mmoqmedeben 

siTxis mudmivi miwodebis pirobebSi da muSaoben umetesad 500...2500QwT-1 brunTa sixSiris 

diapazonSi. maTi m.q.k. damokidebulia dawnevis sidideze, siTxis siblanteze da brunTa 

sixSireze da cvalebadobs zRvrebSi 0,65...0,85. aseTi tipis tumboebi gamoiyenebian 

ZiriTadad 10 mpa dawnevamde da 30...40kvt simZlavremde. 

kbilanuri tipis tumbos  moqmedebis principi mdgomareobs imaSi, rom erT korpusSi 

CasmiT Cadgmulia erTi da igive parametrebis mqone kbilanuri wyvili, romelic saerTo 

sigrZes yofs Semwov da damwnev areebad. kbilanuri wyvilis moZraobis Sedegad pirvel 

areSi warmoiqmneba vakuumi, xolo meoreSi muSa siTxe iwnexeba, saidanac miewodeba 

momxmarebel. 

mwarmoebluroba (miwodeba) kbilanuri tumboebis  

                                                               Q = 2π zm2bn ,                                (5.3) 

sadac Q kbilanuri tumbos mwarmoeblurobaa, sm3/wT; z _ kbilanas kbilTa ricxvi; m _ 

kbilanuri gadacemis moduli; b _ kbilanis sigane, sm; n _ brunvis sixSire kbilanis, wT-1. 

aqsialur-dguSovani tumbos konstruqcia uzrunvelyofs samSeneblo da sagzao 

manqanebis amZravis kompaqturobas (nax.4.1- б). am tipis tumbos moqmedebis ZiriTadi 

principi mdgomareobs imaSi, rom danadgaris cilindrebSi dawnevis da Sewovis areebi 7 

gamanawilebelis meSveobiT Sesabamisi TanmimdevrobiT uerTdeba xan dawnevis da xan Sewovis 

arxebs.  

mwarmoebluroba aqsialur-dguSovani tumboebi ganisazRvreba Semdegi 

damokidebulebidan 

                                                              Q = 0, 785 d2iDntg,                        (5.4) 

sadac Q mwarmoeblurobaa, sm3/wT; d _ cilindris diametri, sm; i _ cilindrebis ricxvi; 

D _ wris diametri, romelzec ganlagebulia cilindrebi, sm; n _ lilvis brunTa sixSire, 

wT-1;  _ muSa diskos daxris kuTxe cilindrebis torsuli zedapiris mimarT.   kuTxe 

SeiZleba regulirebadi iyos da bunebrivia, rom roca  = 0, maSin Q = 0. 

regulirebadi hidrotumbos meqanikuri maxasiaTebeli araregulirebadisagan 

gansxvavebiT uzrunvelyofs muSa reJimebze Zravis mTeli simZlavris gamoyenebas. 

aqsialur-dguSovani tumboebi muSaoben 40...50 mpa wnevamde. amasTan aqvT 

mwarmoebluroba 750 l/wT-mde, xolo lilvis brunvis sixSiris diapazoni 1000...3000 wT-

1. m.q.k. meryeobs zRvrebSi 0,85...0,9. 
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frTebian tumboSi (nax. 5.1. б) moZrav frTebiani rotori eqscentriulad aris 

korpusSi Casmuli. amasTan rac metia eqscentrisiteti e, miT metia gadatumbuli siTxe. 

moqmedebis ZiriTadi principi: rotoris brunvis Sedegad siTxe vakuumis xarjze Seiwoveba 

B aridan da daiwneveba H areSi. 

frTebiani tumbos mwarmoebluroba  

                                                                    Q =2πnb(r1
2
-r2

2
),                                                     (5.5) 

sadac Q frTebiani tumbos mwarmoeblurobaa, sm3/wT; n - rotoris brunvis sixSire, wT-1; b 

_ moZravi frTebis sigane, sm; r1, r2 _ statoris da rotoris radiusebi, sm. 

frTebiani tumboebi muSaoben 16...18 mpa wnevaze; m.q.k. η=0,8....0,85. 

kompresorebi mSeneblobaSi da kerZod savele mSeneblobaSi ZiriTadad gamoiyeneba 

xelis manqanebis pnevmoZravebisaTvis, saRebavebis gafrqvevisaTvis da zogjer manqanebis 

marTvis pnevmosistemebis kvebisaTvis. am amocanebis SesrulebisaTvis saWiro xdeba 

sakompresoro danadgaris (an kompresoruli sadguris) Seqmna, romelic Tavis mxriv 

warmoadgens amZravi Zravisa da haeris mosamzadebeli sistemis erTobliobas (nax. 5.2). 

 

 

 

 

 

 

 

 

 

   

 

   

 

nax. 5.2. kompresoruli danadgaris (sadguris) saerTo sqema 

 

kompresoruli danadgaris moqmedebis principi: haeris mosamzadebeli sistema 

iTvaliswinebs atmosferuli haeris filtr-haergamwmendis 1 gavlas. Semdeg Semwovi 

milsadeni 2 Sedis kompresorSi 14. kompresorSi gacxelebul SekumSul haers aciveben 

tumbodan 4 gamomavali da milgayvanilobaSi 3 gatarebuli civi zeTis SefrqveviT. 

gacivebuli zeTisa da haeris narevi Ria ukusarqveliT 13 da damwnevi milsadeniT 12 Sedis 

haeris SemkrebSi 5. haerSemkrebSi zeTisa da haeris narevi gaivlis zeTisa da nestis 

gamacalkavebels 11 da makontrolebel sarqvels 6, romelic aregulirebs minimalur 

wnevas. Semdeg sufTa haeri xvdeba gamanawilebelSi 9 da ventiliT 8 momxmarebelTan. 

amasTan qseli aRWurvilia sarqvliT 7 haeris nel-nela gamoSvebisvis. 
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nax. 5.3. rotaciuli kompresoris muSaobis sqema 

 

savele mSeneblobisaTvis cnobilia sakompresoro sadgurebis sami tipi: gadasatani, 

misabmeli da TviTmavali. TviT kompresorebi maTi moqmedebis principis mixedviT SeiZleba 

iyos: dguSiani, rotaciuli da xraxnuli. TiToeul maTgans aqvs Tavisi uaryofiTi da 

dadebiTi mxareebi. nax.5.3 mocemulia rotaciuli kompresoris muSaobis sqema. 

yvela CamoTvlili tipis kompresorebi, romlebic gamoiyenebian sxvadasxva obieqtebis 

mSeneblobaze, kerZod savele samxedro obieqtebze unda akmayofilebdnen pirobebs: 

mwarmoebloba _ 10 m3/wT; wneva _ 0,8 mpa. 

transmisia. es is mowyobilobaa, romelic uzrunvelyofs moZraobis gadacemas 

Zalovani danadgaridan muSa organomde. amasTan transmisiebis daniSnulebaa manqanis 

elementebis siCqareTa cvlileba rogorc sididiT, ise mimarTulebiT mabruni momentisa da 

wriuli Zalis cvlilebasTan erTad. energiis gadacemis meTodis mixedviT ganasxvaveben 

Semdegi saxis transmisiebs: meqanikurs, eleqtrul, hidravlikur, pnevmatikur da 

kombinirebuls. samSeneblo da sagzao manqanebSi, da saerTodac yvelaze farTod gamoiyeneba 

meqanikuri, hidravlikuri da kombinirebuli transmisiebi. 

transmisiebis efeqturi muSaobis ZiriTadi maCvenebelia maTi m.q.k. da gadacemis 

ricxvi. amasTan m.q.k. ganisazRvreba, rogorc muSa organosa da Zalovani danadgaris 

simZlavreTa fardoba anu  

                                                                                ƞ=P2/P1,                               (5.6) 

sadac  transmisiis m.q.k.; P1 _ Zalovani danadgaris simZlavre; P2 _ muSa organoze 

gadacemuli simZlavre. 

xolo gadacemis rocxvi ganisazRvreba rogorc Zalovani danadgarisa da muSa organos 

kuTxur siCqareTa fardoba: 

                                       UU=ɷ1/ɷ2                           (5.7) 

sadac U gadacemis rocxvia; ω 1 - Zalovani danadgaris lilvis kuTxuri siCqare; ω 2 _ 

muSa organos amZravi meqanizmis kuTxuri siCqare. 
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transmisiebis yvelaze gavrcelebul saxes warmoadgens meqanikuri transmisiebi, 

romlebic Tavis mxriv gulisxmobs: meqanikur gadacemebs, quroebs, muxruWebs, sakisrebs da 

sxva elementebs, romlebic uzrunvelyofen moZraobis gadacemas. 

meqanikuri gadacemebis ZiriTad jgufebs miekuTvnebian: fraqciuli (nax.5.4), Rveduri 

(nax.5.5, 5.6), jaWvuri (nax.5.8), kbilanuri (nax.5.7). TiToeul maTgans aqvs mkveTrad 

gamoxatuli dadebiTi da uaryofiTi mxareebi da imdenad gamokveTili, rom umetesad erTis 

meoriT Secvla ararekomendirebulia da zogjer SeuZlebelic. 

 

                         
 

nax. 5.4. friqciuli gadacema  

 

 

                                               
 

 nax. 5.5. Rveduri gadacema  

 

 

 

 
nax. 5.6. Rveduri gadacemis sqemebi 

 



 16 

                       
nax. 5.7. kbilanur gadacemaTa saxeebi: 

a - sworkbilebiani cilindruli; б - daxrilkbilebiani cilindruli; в – Sevronuli 

cilindruli; 2 – sworkbilebiani konusuri; д – wriulkbilebiani konusuri; e – xraxnuli; 

ж – Siga modebiT; з – lartyuli modebiT. 

 

 

 

 

 
 

nax. 5.8. jaWvuri gadacemis  
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nax.5.9. konusur-kbilanuri gadacema  

 

meqanikuri gadacemebis Teoriul da praqtikul sakiTxebs, kerZod proeqtirebis da 

eqspluataciis problemebs Seiswavlis zogadi disciplina _ manqanaTa nawilebi. 

Zalian mokled davaxasiaToT meqanikuri gadacemebis yvelaze farTod gavrcelebuli 

saxe _ kbilanuri gadacema. 

kbilanuri gadacemebis ZiriTadi saxeebia: cilindrul-kbilanuri (gamoiyeneba rodesac 

lilvebi urTierT paraleluria) _ nax. 5.7. a, б, в; konusur-kbilanuri (lilvebi erT 

sibrtyeSi arian ganlagebulni da erTmaneTis mimarT garkveul kuTxes Seadgenen, ufro 

xSirad _ 90
0
)_ nax. 5.9; Wia xraxnuli (lilvebi erT sibrtyeSi ar mdebareoben, maTi 

RerZebis proeqciebi erTmaneTis mimarT 90
0 Seadgenen)_ nax. 5.10. 

                                         
nax. 5.10. Wia-xraxnuli gadacema 
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kbilanuri gadacemebis umTavresi parametrebi standartizirebulia saxelmwifoTa da 

saerTaSoriso standartebiT. sworkbilebiani cilindruli gadacemebisaTvis es 

parametrebia: kbilanuri gadacemis moduli _ m; centrTaSorisi manZili αω; kbilanisa da 

kbilaTvlis gamyofi wris diametrebi d1 da d2; kbilanisa da kbilaTvlis kbilTa ricxvebi 

z1 da z2. analizuri damokidebulebebi maT Soris aseve standartizirebulia da 

sworkbilebiani cilindruli gadacemisaTvis aqvs Semdegi saxe: 

                                                  d
1
 = m z

1
; d

2
 = m z

2
;  αω = 0,5(z

1
 + z

2
)m.                             (5.8) 

iribkbilebiani cilindruli gadacemisaTvis: 

                         αω = αω = 0,5(z1 + z2)mn cosβ бб               (5.ю9) 

sadac mn iribkbilebiani cilindruli gadacemis normaluri modulia;  _ kbilis daxris 

kuTxe. 

konusur-kbilanuri gadacemis ZiriTadi konstruqciuli parametrebia: 

kbilanisa da kbilaTvlis gare gamyofi wris diametrebi _ de1
, de2

; saSualo gamyofi 

wris diametrebi _ d
1
, d

2
; gare da saSualo sakonuso manZilebi _ Re, R; konusTa 

naxevarkuTxeebi _ 
1
, 

2
; kbilanebis gvirgvinis sigane _ b; saSualo moduli _ m.  

 d
1
 = m z

1
; d

2
 = m z

2
; 

2
 = αrctgu; R = Re _ 0,5 b.             (5.10)  

Wia xraxnuli gadacemis ZiriTadi konstruqciuli parametrebia: Wia xraxnis gamyofi 

wris diametrebi d
1
, Wia Tvlis gamyofi wris diametri _ d2; centrTaSorisi manZili αω; 

gadacemis moduli _ m; xviaTa raodenoba Wia xraxnze _ z
1
; Wia kbilaTvlis kbilTa 

raodenoba _ z
2
; xviis asvlis kuTxe _ ; Wia xraxnis diametris koeficienti _ q. 

amasTan  

d
1
 = qm; d

2
 = m z

2
; .        (5.11) 

 

                                  
 

nax. 5.11. lilvebisa da RerZebis ZiriTadi saxeebi 
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lilvebsa da RerZebs aqvT analogiuri formebi da gankuTvnilni arian moZravi 

detalebis dasamagreblad manqanaSi. lilvebi RerZebisagan gansxvavebiT gadascemen mabrun 

momentebs da Sesabamisad gaiangariSebian mabruni momentebis mixedviT. xolo RerZebi 

gaangariSdeba mxolod Runvaze. lilvebisa da RerZebis tipiuri formebi ix. naxazze (nax. 

5.11). 

 msubuqad datvirTuli lilvebi, romlebic Termiulad ar muSavdebian mzaddebian 

foladebisagan: Cm.5, Cm.6. 

lilvebisa da RerZebisaTvis, xSirad sargebloben foladebiT: 45, 40X, romlebic 

kargad eqvemdebarebian Termuli damuSavebas sisalis Semdeg donemde HRC _ 45...47.  

mZimed datvirTuli lilvebisaTvis, sadac limitirebulia maTi masa da gabaritebi 

iyeneben legirebul foladebs: 40XH, 40XH2MA, 30XГCA da sxva. lilvebs am masalebisagan 

awrToben maRali moSvebiT an awrToben zedapirulad maRali sixSiris denebiT da dabali 

moSvebiT. 

sainJinro praqtikaSi xSirad gvxvdeba lilvisa da kbilanis Serwyma, rac lilv-

kbilanad iwodeba da mzaddeba cementirebuli (saWiroeben cementirebas) foladebisagan: 

20X, 12XH3A, 18XГT an azotirebuli foladisagan 38X2MЮ wrTobiT maRal sisalemde. 

lilvebi da RerZebi gaangariSdeba, rogorc sayrdenebze dadebuli Zeli. amasTan 

sayrdenebadDganixileba srialis an gorvis sakisrebi. 

lilvebisa da RerZebisBzusti da miaxloebiT gaangariSebis garda arsebobs winaswari 

angariSic, romlis mixedviT lilvis diametri, m: 

                                                                 dl = √
𝑇

0,2 𝜎𝑝

3
 ,                            (5.12) 

sadac dl lilvis diametria, m; T - mabruni momenti, mn.n.  

p _ dasaSvebi  Zabva naxSirbadiani foladis lilvebisaTvis _ 25 mpa. 

xSirad lilvebs amowmeben agreTve sixisteze. amasTan maqsimaluri CaRunva 

limitirebulia fardobiTi CaRunviT f /m=0,0003, xolo kbilanis dayenebis adgilas _ f /m 

= 0,03 sididiT. 

sakisrebi gankuTvnilni arian mbrunavi detalebis, kerZod lilvebisa da RerZebis 

sayrdenebad. amasTan manqanebSi isini iReben Tavis Tavze manqanaSi aRmocenebul datvirTvebs. 

xaxunis saxis mixedviT manqanebSi gamoiyenebian rogorc srialis (nax.5.12), ise gorvis 

sakisrebi (nax.5.13).  

srialis sakisrebi gamoiyenebian im SemTxvevaSi, roca didia radialuri datvirTvebi, 

xolo gorvis sakisrebis didi upiratesobaa maRali m.q.k. da e.i. mcire danakargebi xaxunze, 

mcire RreCo, didi xangamZleoba (10 000 sT-mde). 

sakisrebis didi umravlesoba standartizirebulia. gorvis sakisrebi SeirCeva 

standartebidan da mowmdeba angariSiT misi muSaobis unarianoba. 

srialis sakisrebi aucileblad unda iqnen gaangariSebulni. angariSoben mis 

mzidunarianobas kontaqtur Zabvebze da maqsimalur temperaturas muSa zonebSi saTanado 

SefasebiT. 

 
nax. 5.12. srialis sakisari gaxsnili korpusiT. 
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nax. 5.13. gorvis sakisrebi 

 

samSeneblo da sagzao manqanebis da saerTod meqanikuri mowyobilobis umniSvnelovanes 

kvanZebs warmoadgenen agreTve quroebi. samanqanaTmSeneblo praqtikaSi gvxvdeba sxvadasxva 

tipis da daniSnulebis quroebi. TiToeuls aqvs Tavisi upiratesobani da nakli (nax.5.14). 

samSeneblo da sagzao manqanebSi farTod gamoiyeneba bagiruli gadacemebi da marTva, 

rogorc erT-erTi yvelaze ufro saimedo satransmisio saSualeba. 

aseT manqanebSi rogorc wesi gamoiyeneba foladis mavTulovani bagirebi. foladis 

bagirebi mzaddeba maRali simtkicis foladovani mavTulebisagan, romlebic mzaddeba civi 

gawelvis meTodiT. damzadebisa da daniSnulebis mixedviT cnobilia sxvadasxva tipis 

bagirebi (nax.4.15), romlebic standartizirebulia. standartizirebulia da 

normalizirebuli agreTve bagirebis damagrebis da fiqsirebis saSualebebi (nax.5.16). 

 

 

 
 

 

nax.5.14. aragamTiSveli quroebi 
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 5.15. foladis bagirebi 

 
nax. 5.16. bagirebis damagrebis konstruqciebi 
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TiTqmis yvela tipis samSeneblo da sagzao manqanebi da mowyobiloba aRWurvilia 

reduqtoriT an gadacemis kolofiT. amasTan mcire gadacemis ricxvis ganxorcielebisaTvis 

(U=4...8-mde) iyeneben erTsafexurian cilindrul an konusur reduqtorebs, rac 

uzrunvelyofs gadacemis umcires gabaritebs (nax.5.17-a). samSeneblo da sagzao manqanebSi 

ufro xSirad iyeneben orsafexurian reduqtorebs gadacemis ricxviT U=8....50 (nax.5.17- 

б,в) da erTsafexurian Wiaxraxnul reduqtorebs (gansakuTrebul mosabrunebel 

meqanizmebSi) _ nax. 5.17- e. ufro didi gadacemis ricxvebisaTvis iyeneben samsafexurian 

reduqtorebs. samSeneblo da sagzao manqanebis hidrotransmisiebSi gamoyenebul elementebs 

miekuTvnebian: hidroquroebi, hidrocilindrebi, hidrotransformatorebi, 

hidrogamanawileblebi, ukusarqvelebi, hidrodroselebi, hidroakumulatorebi da sxv. 

 
nax. 5.17. reduqtorebis sqemebi 
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6. gruntebi da maTi klasifikacia damuSavebis siZnelis mixedviT 

 

sainJinro saqmeSi niadagebi da yvela samTo qanebi pirobiTad gruntebad iwodeba. 

gruntebi, maT Semadgenel elementebs Soris kavSiris mixedviT SeiZleba iyos: fxvieri 

(qviSa, xreSi, kenWnari), SeWiduli (Tixa, Tixnari, boqsiti), magari (kldovani, 

naxevarkldovani) da xisti, magram drekadi kavSirebiT elementebs Soris (qviSovani, 

kirqva, cementirebuli kenWnari). 

imis gamo, rom samxedro sainJinro manqana-meqanizmebis muSa procesebis warmoeba 

dakavSirebulia gruntebis gadamuSavebasTan, mizanSewonilia ganvixiloT maTi zogierTi 

fiziko-meqanikuri Tviseba, romlebic uSualodaa dakavSirebulni sainJinro manqanebis muSa 

garemosTan. maT umTavres Tvisebebs miekuTvnebian: moculobiTi masa, forianoba, 

SeWiduloba, simtkice, winaaRmdegoba CaRrmavebaze, gafxvierebis unari, Siga xaxunis kuTxe, 

dabzaruloba, plastikuroba, abraziuloba, sinotive, gayinva, Zvris winaaRmdegoba, 

granulometriuli Semadgenloba. 

gruntebis klasifikacia sainJinro saqmis TvalsazrisiT ganisazRvreba Svidi kategoriiT (I 

_ VII). es dayofa efuZneba gruntebis warmoqmnis bunebas, granulometriul Semadgenlobas 

da ar asaxaven realurad gruntebis damuSavebis siZnelis maxasiaTeblebs da mis 

mdgomareobas – sinotives, temperaturas. amasTan  

cxr. 6.1 gruntebis klasifikacia m. protodiakonovis mixedviT 

 

 

kategoria 

 

simagris  

xarisxi 
gruntis saxe 

simagris 

koeficienti 

I 
umaRlesi 

simkvrivis 
yvelaze magari, mkvrivi da blanti kvarcitebi da 

bazaltebi 
20 

II 
Zalian 

magari 
Zalian magari granitebis saxeebi da granitebi da 

kvarcporfirebi 
15 

III magari 
magari granitebi da granitebis saxeebi, qvaqviSebi da 

kirqvebi, konglomeratebi, rkinis madani 
10 

III-a __`__ rbili graniti, marmariloebi, dolomiti, kolCedani 8 

IV 
sakmaod 

magari 
Cveulebrivi qvaqviSa da rkinis madani 6 

IV-a __`__ qviSovani fiqlebi, fiqlovani qvaqviSa 5 

V 
saSualo 

simagris 
magari Tixovani fiqali, aramagari qvaqviSa da kirqva, 

rbili konglomerati 
4 

V-a __`__ sxvadasxva rbili fiqalebi, mkvrivi mergeli 3 

VI 
sakmarisad 

rbili 
rbili fiqali, Zalian rbili kirqva, carci, qvamarili, 

TabaSiri, gayinuli grunti, antraciti, mergeli 
2 

VI-a __`__ 
RorRovani grunti, morRveuli fiqali, magari 

qvanaxSiri, gaqvavebuli Tixa 
1,5 

VII rbili mkvrivi Tixa, rbili qvanaxSiri, magari nayari 1,0 
VII-a __`__ msubuqi qviSiani Tixa, xreSi, liosi 0,8 
VIII miwiani mcenareuli miwa, torfi, msubuqi Tixnari, sveli qviSa 0,6 
IX fxvieri qviSa, wvrili xreSi, nayari miwa, mopovebuli naxSiri 0,5 

X mcuravi 
Waobiani grunti, gajijgvebuli liosi da sxva 

gruntebi 
0,3 

 

cnobilia, rom gruntebis damuSavebis siZnelis maxasiaTeblebi sainJinro 

manqanebisaTvis icvleba Zalian farTo zRvrebSi (2...100-jer).  
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cxr. 6.1 gruntebis klasifikacia m. protodiakonovis mixedviT 

 

amis gamo, SemoRebuli iqna m. protodiakonovis mier skala damuSavebis siZnelis 

mixedviT (cxr. 6.1). magram igi ufro gruntebis burRviT damuSavebas exeba da naklebad 

zustia sxva meTodiT gruntebis damuSavebis dros. am skaliT sargeblobis dros 

aucilebelia simagris koeficientis dadgena, romelic SeiZleba ganisazRvros agreTve 

damokidebulebidan 

                                  
10


f ,                          (6.1) 

sadac f  simagris koeficientia, σ _ gruntis simtkicis zRvari kumSvaze, mpa (cxr. 6.3).  f 

koeficientis erTeulad miRebulia iseTi grunti, romlisTvisac σ = 10 mpa. 

f gansazRvrisaTvis ufro xSirad sargebloben dazustebuli formuliT 

3030





f .                      (6.2) 

f mniSvnelobebi pirobiTia da miaxloebiTi, amasTan sxvadasxva avtoris mier miRebuli, 

amitom cxriluri da formuliT miRebuli maCveneblebi zustad ar emTxvevian erTmaneTs. 

praqtikul angariSebSi upiratesoba cxrils eniWeba. 

gruntis konkretuli mdgomareobis (sineste, temperatura) maxasiaTeblebis advilad 

dadgena savele pirobebSi SesaZlebelia nayvis meTodze dafuZnebuli formuliT [4]. 

                                   
l

20n
f                                (6.3) 

sadac n sawonis dacemaTa ricxvia; l _ gruntis mtveris svetis sigrZea [4]. 

mocemuli formulebi ZiriTadad gamosadegia burRvis procesebisaTvis, romelTa muSa 

organos moqmedeba dafuZnebulia dartymiT da dartyma – brunviT meTodebze da naklebad 

gamosadegaria solisebri da im muSa organoebisaTvis, romlebic iwveven qanebis rRvevas 

gadaRunviT, gacveTiT da gaWyletviT. 

prof. n. dombrovskis xelmZRvanelobiT Catarebuli mravalmxrivi gamokvlevebis 

safuZvelze rekomendirebuli masalebi ki, romlebic gankuTvnilia solisebri tipis muSa 

organoebisaTvis, farTod gamoiyeneba miwasaTxreli teqnikis proeqtirebisa da 

eqspluataciis dros. 

magram rig SemTxvevebSi es RonisZiebebic ar arian sakmarisni gruntis Txris 

winaaRmdegobis teqnikurad zustad dasabuTebuli normis swrafad dadgenisaTvis. rameTu 

moxseniebuli gruntis Txris sacdel-sakontrolo aparaturis funqcionirebis procesi 

garkveul dros saWiroebs da sakmarisad rTulia am amocanis gadawyvetisaTvis da rac 

mTavaria, aq rekomendaciebSi (cxr. 6.2) Txraze xvedriTi winaaRmdegobiT gansazRvrulia 

damuSavebis siZnele, romelic SeiZleba gamoyenebuli iqnes meqanizirebuli gamomuSavebis 

normebis dadgenisaTvis.  damuSavebis siZneliT, konkretuli manqanis tipisaTvis da 

gruntis simkvriviT bunebriv mdgomareobaSi ganisazRvreba gruntis kategoria. Sesabamisad 

aseTi klasifikaciiT erTi da igive grunti SesaZlebelia ganekuTvnos sxvadasxva jgufs, 

imis mixedviT Tu romeli samSeneblo manqaniT xdeba misi damuSaveba. bunebrivia, aRniSnuli 

garemoeba arTulebs meqanizaciis gamoyenebis efeqturobis Sefasebas, roca gansxvavebulia 

gruntis damuSavebis meTodi da samSeneblo manqanebis tipebi. 

aRniSnul sferoSi pragmatul saSualebad aris miCneuli a. zeleninis SemoTavazeba _ 

gamoyenebuli iqnes DopHИИ-is sacemela. ukanasknelis meSveobiT swrafad da advilad 

xdeba gruntis damuSavebis siZnelis (kategoriis) Sefaseba. amasTan xelsawyo gamoirCeva 

simartiviT. igi warmoadgens foladis ф10 Reros 2,5 kg masis tvirTiT da 40 sm 
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simaRlidan dacemis SesaZleblobiT. Sesabamisad tvirTis erTi dartymis Sedegad 

Sesrulebuli muSaoba Seadgens 1kg.m. dartymebis 

 

cxrili. 6.2 gruntebis maxasiaTeblebi (n. dombrovski-a. zeleniniT) 

 kategoria gruntis saxe 
simkvrive 

t/m3 

gafxvierebis 

koef-ti 

Wris xvedriTi 

winaaRmdegoba, 

mpa 

Txris xvedriTi 

winaaRmdegoba, mpa 

niCbiT draglainiT 

I 
qviSa, qviSnari 

rbili Tixnari 
1,2...1,5 1,08...1,17 0,012....0,065 0,018...0,08 0,030...0,120 

II 

Tixnari, wvrili  

da saSualo xreSi, 

rbili Tixa 

(nestiani an 

gafxvierebuli) 

1,4...1,9 1,14...1,28 0,058....0,130 0,070...0,180 0,120...0,250 

III 

magari Tixnari, 

Tixa (nestiani an 

gafxvierebuli) 

1,6...2 1,24...1,3 0,120...0,200 0,160...0,280 0,220...0,400 

IV 

magari Tixnari 

xreSiT, magari da  

Zalian magari 

Tixa, fiqalebi, 

konglomeratebi 

1,9...2,2 1,26...1,37 0,180...0,380 0,220...0,400 0,280...0,490 

V 

fiqalebi, konglo-

meratebi, gaqvave-

buli Tixa da 

liosi, carci, 

TabaSiri, qvaqviSa, 

qvanaxSiri, Zalian 

rbili kirqva, 

afeTqebuli 

kldovani qanebi 

2,2...2,5 1,3...1,42 0,280...0,500 0,330...0,650 0,400...0,750 

VI 

niJarqva da 

konglomeratebi, 

magari fiqalebi 

kirqvebi, saSualo 

simagris qvaqviSa, 

magari carci, 

TabaSiri da 

mergeli 

2,2...2,6 1,4...1,45 0,400...0,800 0,450...0,950 0,550...1,0 

VII 

saSualo simagris 

kirqva da gayinu-

li grunti,Zalian 

magari qvanaxSiri 

2,3...2,6 1,4...1,45 1,0...3,5 1,2...4,0 1,4...4,5 

VIII 

Zalian kargad 

afeTqebuli kldo-

vani da gayinuli 

qanebi(natexebi≤0,3

2,5...2,6 1,4...1,6 __ 0,22..0,25 0,23..0,31 
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cicxvis siganis) 

 

cxrili 6.3 gruntebis (mTis qanebis) simtkicis zRvruli mniSvnelobebi burRvis 

meqanikuri meTodiT sargeblobisas r. poderniT [6]  

 

mTis qani 
simkvrive 

t/m3 

simagris  

koeficienti 

simtkicis zRvari 

kumSvaze, mpa 

carci, qvamarili, TabaSiri, 

Cveulebrivi mergeli, qvanaxSiri 
2,28...2,65 2...5 34...80 

qvaqviSa, konglomeratebi, mkvrivi 

mergeli, kirqvebi 
2,65...2,72 4...6 80...100 

rkinis madani, qvaqviSovani fiqalebi, 

fiqalovani magari qvaqviSebi 
2,72...2,84 6...10 100...140 

graniti, marmarilo, dolomiti, 

kolCedani, porfiri 
2,84...2,89 10...12 140...180 

mkvrivi graniti, rqaqani 2,89...2,95 12...14 180...243 

magari graniti, kvarcitebi, Zalian 

magari qvaqviSebi da kirqvebi 
2,95...3 14...16 243...272 

bazaltebi, diabazebi 3...3,21 16...20 272...343 

 

ricxvi, romelic saWiroa  gruntSi Reros  10 sm CaRrmavebisaTvis proporciulia 

gruntis damuSavebis siZnelis (cxr.6.4). 

 

 

 

cxrili 6.4. gruntebis kategoriebi a. zeleniniT 

 

 

gruntis kategoria 

yvelaze damaxasiaTebeli gruntebi dacemaTa ricxvi, 

erTeuli 

I 

II 

III 

IV 

qviSa, mcenareuli grunti, rbili 

Tixnari,  

Tixnari, gafxvierebuli Tixa 

saSualo simagris Tixa, 

magari Tixnari, magari Tixa 

1....4 

5....8 

9....15 

16....34 

V 

VI 

VII 

VIII 

gaqvavebuli Tixa, 

magari fiqalebi, 

saSualo kirqva, gayinuli grunti 

graniti, bazalti 

35....70 

71....140 

141....280 

281....550 

 

 

  

meTodi gansakuTrebiT karg Sedegebs iZleva da rekomendirebelia I _ IV kategoriis 

gruntebisaTvis, romelTa damuSaveba winaswari gafxvierebis gareSe xdeba. 
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cnobilia agreTve korelaciuri damokidebuleba (m. andriuce) Txraze xvedriTi 

winaaRmdegobisa da Zvris winaaRmdegobis gansazRvris xelsawyos maCvenebels Soris 

eqskavatoris cicxviT muSaobis dros:  

K1 = 0,89 C0 + 0,52 , 

sadac K1 eqskavatoris cicxviT Txris xvedriTi winaaRmdegobaa, kg/sm2; C0 _ Zvris 

winaaRmdegobis xelsawyos maCvenebeli, kg/sm2. 

es meTodi gamoiyeneba gruntebisaTvis, romelTa Zvris winaaRmdegoba ar aRemateba 

50kg/sm2. 

 

 

 

7. miwasaTxreli manqanebi 

 

miwis samuSaoebi samxedro Tu samoqalaqo obieqtebis mSeneblobis procesis erT-erTi 

ZiriTadi Semadgeneli nawilia, romelic Tavis mxriv Seicavs tranSeebis, miwayrilebis, 

qvabulebis, Saxtebis, gvirabebis, vertikaluri da daxrili WaburRilebis, saavtomobilo 

da sarkinigzo vakisebis mowyobas. amasTan samxedro poziciebze fortifikaciuli nagebobis 

mowyobisaTvis farTod SeiZleba gamoyenebuli iqnes saxalxo meurneobis miwasaTxreli 

teqnika _ eqskavatorebi, buldozerebi da a.S. 

miwis damuSavebis procesis erT-erT ZiriTad saxes warmoadgens gruntis gamoyofa 

masivisagan meqanikuri wesiT (Seadgens mTeli miwis samuSaoebis 85%-s). amasTan gruntis 

moWra masividan xdeba muSa organos meSveobiT kontaqturi Zaluri zemoqmedebiT. 

energotevadoba aseTi meTodisa Seadgens 0,05....0,6 kvt.sT/m3 energias. miwis samuSaoebis 

Catareba hidromeqanikuri meTodiT miwis samuSaoebis mxolod 12% Seadgens. 

energotevadoba ki aseTi meTodisa 0,15....2 kvt.sT/m3. 

rogorc zemoT aRiniSna, damuSavebis sirTulis mixedviT gruntebi dayofilia 

kategoriebad. amasTan arsebobs gansxvavebuli klasifikaciebi. Tumca dReisaTvis ZiriTadad 

miRebulia gruntebis dayofa kategoriebad I-dan VIII-mde. 

miwasaTxreli manqanebis muSa procesi gamoixateba imaSi, rom miwis mTel masivs 

Sordeba misi garkveuli nawili da gadaadgildeba raRac manZilze. manqanis tipis mixedviT 

es muSa procesi gansxvavebulad mimdinareobs. eqskavatorebi, greider-elevatorebi, 

buldozerebi, skreperebi sxvadasxvagvarad amuSaveben da gadaadgileben grunts. 

gansakuTrebiT gansxvavdeba moWrili gruntis muSa organoSi mogrovebis da misi 

gantvirTvis adgilamde gadaadgilebis procesi. saerTo (isic SedarebiT) rac gaaCniaT 

miwasaTxrel manqanebs es aris miwis masividan moWris procesi. 

Zalian mokled ganvixiloT am procesebis ganmsazRvreli ramdenime Teoriuli 

debuleba. 

gruntis masividan moWra, mocileba iwodeba miwis Wris procesad. bunebrivia `sufTa~ 

Wris process Tan axlavs moWrili miwis masis gadaadgileba muSa organoze an organos 

gadaadgileba miwis masaze. aRniSnulis erToblioba Wris procesTan iwodeba Txris 

procesad. sacnobaro literaturaSi mocemulia gruntis xvedriTi winaaRmdegobis 

koeficientebis mniSvnelobebi miwis Wraze da Txraze gruntis kategoriebis da 

miwasaTxreli manqanebis muSa organoebis mixedviT. amasTan Txris xvedriTi winaaRmdegobis 

koeficienti xSirad 30...35%-iT aRemateba Wrisas (cxr. 6.2). 

zogadad miwasaTxreli manqanis muSa organoze modebuli reaqciuli tangencialuri 

Zala ganisazRvreba cnobili gamosaxulebiT: 

                                                      Ft = K . α . b,                                  (7.1) 
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sadac Ft muSa organoze modebuli reaqciuli tangencialuri Zalaa; K Txris xvedriTi 

winaaRmdegoba da gruntebis kategoriebis mixedviT mocemulia sacnobare literaturaSi; α 

, b _ moWrili plastis ganivkveTis zomebia. 

xolo muSa organoze modebuli normaluri reaqcia: 

       Fn  (0,1.....0,15) Ft                            (7.2) 

zogjer (gansakuTrebiT mWreli danis mniSvnelovnad dablagvebis dros) igi SeiZleba 

(2..3)-jer da ufro metadac gaizardos. 

Ft da Fn sidideebi arian pirveladi, sawyisi argumentebi samSeneblo da sagzao 

manqanebis proeqtirebisaTvis. 

 

 

 

 

 

 

 

 

 

 

 

7.1. eqskavatorebi  

 

miwis samuSaoebis meqanizirebuli wesiT Sesrulebis ZiriTad saSualebas warmoadgens 

eqskavatorebi. maT wilze modis miwis samuSaoebis 80%. maT Soris 60...65% erTcicxvian 

eqskavatorze da mxolod 10...15% mravalcicxvianze. 

gansxvaveba am eqskavatorebs Soris gamoixateba maT mier samuSaos Sesrulebis 

procesebis TaviseburebebSi. erTcicxviani eqskavatorebis muSaoba sruldeba perioduli 

ciklebiT, romlebic sxvadasxva operaciebisagan Sedgeba: miwis moWra da cicxvis avseba, 

gadaadgileba, gantvirTva, cicxvis pirvandel mdgomareobaSi dabruneba. 

mravalcicxvianis SemTxvevaSi, ramdenime cicxvis arsebobis gamo, cicxvebi rigrigobiT 

asruleben operaciebs da drois erTi da igive monakveTSi sxvadasxva cicxvi sxvadasxva 

operacias asrulebs. Sedegad mravalcicxvianis eqskavatoris muSaoba uaxlovdeba uwyveti 

muSaobis princips, ise rom TiToeuli cicxvi cikluri principiT muSaobs. 

 
nax. 7.1. eqskavatoris muSa organoebis saxeebi 
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nax. 7.2. erTcicxviani eqskavatori pirdapiri niCbiT 

 

 

 
nax. 7.3. hidravlikuri eqskavatori pirdapiri niCbiT 

 

 

 
nax. 7.4. erTcicxviani eqskavatori ukuniCbiT 
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nax. 7.5. hidravlikuri eqskavatori ukuniCniT 

 

erTnairi warmadobis mqone erTcicxviani eqskavatoris cicxvis moculoba (20-30)-jer 

aRemateba mravalcicxvianis cicxvis moculobas, rac ganapirobebs imas, rom ukanasknelis 

zomebi  3-jer naklebia pirvelze. erTcicxvianis upiratesoba udavoa araerTgvarovani 

gruntebis damuSavebis dros, rac TiTqmis SeuZlebeli xdeba mravalcicxvianis pirobebSi. 

mkvrivi CanarTebis zomebi yvela saxis eqskavatoris normaluri muSaobisaTvis ar 

unda aRematebodes mWreli piris 0,2.....0,25. amis gamo, bunebrivia, erTcicxvianis 

SesaZleblobebi mniSvnelovnad metia. 

miuxedavad zemoT CamoTvlilisa Sesabamisi pirobebis dros (erTgvarovani da rbili 

grunti, xangrZlivi eqspluatacia erT adgilze) mravalcicxviani eqskavatorebis gamoyeneba 

mniSvnelovan efeqts iZleva: 75...85%-iT mcirdeba energodanakargebi, mniSvnelovnad 

mcirdeba produqciis Rirebuleba. 

mocemul naSromSi qvemoT ganixileba miwasaTxreli teqnikis mxolod ZiriTadi 

warmomadgeneli _ erTcicxviani eqskavatorebi. 

erTcicxviani eqskavatorebi miekuTvnebian cikluri moqmedebis miwasaTxrel manqanebs. 

erTcicxviani eqskavatorebi daniSnulebis mixedviT iyofian or ZiriTad jgufad: 

samSeneblo da sakariero eqskavatorebad. Tumca arseboben agreTve sxva daniSnulebis 

eqskavatorebic: gadamxsneli, saSaxte, gvirabis gamyvani da sxva. 

samSeneblo erTcicxviani eqskavatorebi maTi efeqturad gamoyenebis mizniT mzaddebian 

universaluri saxiT nax. 5.1. kerZod, sacvleli mowyobilobis mixedviT isini SeiZleba 

dakompleqtebuli da awyobili iqnen Semdegi saxiT (nax. 5.1): pirdapiri niCbiT - 8; 

ukuniCbiT – 9; greiferis mowyobilobiT -10; saSandakebeli mowyobilobiT - 11; 

draglainis mowyobilobiT -12; ximinjsasobi urnaliT; amwis mowyobilobiT; satkepni 

mowyobilobiT da sxva. 

samSeneblo erTcicxviani eqskavatorebi SeiZleba iyos rogorc bagiruli, ise 

hidravlikuri marTviT. amasTan savali nawili sruldeba roforc pnevmatiuri TvlebiT, 

ise muxluxa svliT. xolo sakariero eqskavatorebi rogorc wesi mZime manqanebia da 

mxolod pirdapiri niCbiT da muxluxa savali nawiliT mzaddeba.  

erTcicxviani eqskavatorebi gankuTvnilni arian winaswar daumuSavebel V 

kategoriamde gruntebSi samuSaod.  

pirdapiri niCabis muSa mowyobiloba gankuTvnilia iseTi sangrevis damuSavebisaTvis, 

romelic manqanis dgomis niSnulis zemoTaa. eqskavaciis mimarTulebaa _ `Tavisgan~ 
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(nax.5.2). samSeneblo erTcicxviani eqskavatorebiAaseTi mowyobilobiT kompleqtdeba 3,2m3-

mde cicxvis moculobiT, bagiruli marTvis SemTxvevaSi da 1,6m3-mde cicxvis moculobiT, 

hidravlikuri marTvis SemTxvevaSi. xolo karieruli da gadamxsneli eqskavatorebi _ 20m3 

–mde cicxviT.  

eqskavatoris muSa mowyobiloba (organo) Seicavs: isars, saxelurs da cicxvs. 

gansaxilvel bagirul erTcicxvian eqskavatorebSi (nax.7.2) isari 13 Tavis qveda nawiliT 

(qusliT) da cilindruli saxsriT SeerTebulia sabruni baqnis 1 wina nawilTan, xolo 

isris zeda nawili _ isrisamwevi jalambris 2 bagiriT 4 orfexa dgarTan 3. isrisamwevi 

jalambris meSveobiT icvleba isris daxris kuTxe eqskavatoris sayrdeni zedapiris mimarT 

diapazonSi 45...600. saxeluri 10 masze damagrebuli cicxviT 7 unagira sakisris 11 

meSveobiT eyrdnoba isars. unagira sakisris meSveobiT SesaZlebeli xdeba saxeluris 

gadawvdomis sididis Secvla da Semobruneba isris mimarT missave sibrtyeSi. 

bagiruli erTcicxviani eqskavatorebis muSa moZraobebi eqskavaciis reJimSi 

uzrunvelyofilia Semdegi meqanizmebiT: cicxvis awevis, dawnevis, mobrunebis da cicxvis 

fskeris gaxsnis. amas emateba TviT eqskavatoris gadaadgilebis meqanizmi da isris amwevi 

meqanizmi. 

naxazze 7.3 gamosaxulia hidravlikuri erTcicxviani eqskavatorebi pirdapiri niCbiT. 

ukuniCabi. erTcicxviani eqskavatorebi ukuniCbiT gankuTvnilni arian gruntis 

damuSavebisaTvis eqskavatoris dgomis niSnulis qvemoT. eqskavaciis mimarTulebaa _ 

`Tavisken~. aseTi eqskavatorebi ZiriTadad samSeneblo miznebisTvisaa gankuTvnili. Tumca 

ukve iqmneba am saxis sakariero eqskavatorebic. 

ukuniCbis muSa mowyobiloba (nax. 7.4) Seicavs: isars, saxelurs, cicxvs. saxeluri 5 

bagiruli erTcicxviani eqskavatorebis SemTxvevaSi SeerTebulia saxsrulad isarTan 9. 

saxelurze damagrebulia cicxvi 6, romelzec ZiriTad kbilebTan erTad dayenebulia 

gverdiTi kbilebi da romlebic tranSeis gayvanis dros CamoWrian gverdiT kedlebs, rac 

Tavis mxriv gamoricxaven cicxvis CaWedvas da nakleb winaaRmdegobas moZraobis dros. 

II _ IV _ zoma _ jgufis ukuniCbebiani eqskavatorebisaTvis (q = 0,25....0,4m3 _ 

samSeneblo saqmis sainJinro praqtikaSi yvelaze gavrcelebuli zomebia) hidravlikuri 

eqskavatorebi warmoadgenen muSa organos ZiriTad saxes. aseTi eqskavatorebis isars 

amzadeben ori seqciiT: ZiriTadiT 2 da damagrZelebeliT 4 (nax. 5.5), romlebic 

dakavSirebulni arian erTmaneTTan saxsrulad da weviT 3, romlebic isris sigrZis 

Secvlis mizniT fiqsirdeba I, II, III naxvretebiT. saxeluris SeerTeba isarTan da cicxvTan 

10 saxsrulia, pirdapirniCbianTan gansxvavebiT. isris, saxeluris da cicxvis mobruneba 

xorcieldeba 1, 5, 7 hidrocilindrebis meSveobiT. amasTan hidrocilindri 7 axdens 

cicxvis mobrunebas 8 da 9 wevebis meSveobiT. 

draglaini. eqskavatorebi draglainis muSa organoTi gamoiyeneba gruntis 

damuSavebisaTvis manqanis dgomis niSnulis qvemoT. draglainebi umetesad gamoiyeneba didi 

qvabulebisa da tranSeebis amosaRebad, rac ganpirobebulia isris didi sigrZiT. did da 

mZlavr draglainebs iyeneben (mabij draglainebs) sasargeblo wiaRiseulis mopovebisaTvis 

da gadasaxsneli saxis samuSaoebisaTvis. yofil ssrk-s sivrceSi mzaddeboda draglainis 

muSa organo cicxvis moculobiT 0,3....3m3 _ samSeneblo saqmeSi da 5,45....100 m3 _ 

karierebisaTvis (mabiji draglainebi). 
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nax. 7.6. draglaini 

draglainis muSa organo (nax.7.6) Seicavs fermul isars 5, cicxvs 7, wevis 8 da 

amwev 4 bagirebs. ukanaskneli WaR 6-ze gadaxvevis Semdeg exveva amwev jalambrs 2. xolo 

wevis bagiri gorgolaWTa sistemis 1 gavliT exveva wevis jalambrs 3. cicxvi erTis mxriv 

dakavSirebulia jaWviT 9 wevis bagirTan, xolo meores mxriv amwev bagirTan jaWviT 13. 

cicxvze ayeneben ganmtvirTvel bagirs 10, romlis erTi bolo cicxvis TaRzea 

damagrebuli, xolo meore wevis bagirisa da jaWvis SeerTebis kvanZTan. amasTan igi WaRi 11 

meSveobiT dakavSirebulia amwev jaWvebisa da bagiris kvanZTan. 

greiferi. greiferuli muSa mowyobiloba gamoiyeneba Rrma qvabulebis amosaRebad, 

wyalsatevis fskeris gasawmendad. agreTve fxvieri masalebis datvirTvisa da gantvirTvis 

samuSaoebisaTvis. greiferuli muSa organo SeiZleba Sesruldes, rogorc bagiruli, ise 

hidravlikuri marTviT (nax. 7.7- a, б). 

greiferuli mowyobilobas bagiruli marTviT ayeneben draglainis isarze 3. amasTan 

ybebiani cicxvi 6 Camokidebulia damWer 4 da Camket 5 bagirebze. bagirebis gadagrexvis 

Tavidan acilebisaTvis brunviTi moZraobis da cicxvis qanaobis dros iyeneben gamWimav 

bagirs 7, romelic gadadis WaRze 2 da SeerTebulia Tavisuflad moZrav tvirTTan 1. 

cicxvi Sedgeba ori ybisagan 12, romlebic saxsrulad arian SeerTebuli qveda TavSi 11. 

ybebi Camokidebulia zeda Tavze 8 wevebiT 9. damWeri bagiri damagrebulia zeda Tavze, 

xolo Camketi qmnis polispasts 10, romlis garsakrebi Sesabamisad damagrebulia zeda da 

qveda Tavebze. 

muSaobis procesSi cicxvi Camokidebulia an damWer bagirze an Camketze. pirvel 

SemTxvevaSi ybebi ixsneba, meore SemTxvevaSi iketeba. 
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nax. 7.7. greiferi 

 

hidravlikur variantSi (nax. 7.7- б) kinematika ufro martivia. 

qvemoT mocemul sacnobare masalebSi ganxilulia II _ VI eqskavatorTa jgufebi, 

romlebic yvelaze ufro arian gavrcelebuli mSeneblobaSi. maTi ZiriTadi teqnikuri 

daxasiaTeba mocemulia cxrilSi 7.1 

post ssrk-s sivrceSi pirveli jgufis eqskavatorebi ar iwarmoeba. Sesabamisad igi 

mocemul cxrilSi ar aris moyvanili. aseve ar aris cxrilebSi moyvanili hidravlikuri 

eqskavatorebis meSvide jgufi, romlebic ar arian standartizirebulni da indeqsaciis 

sqemebSi moyvanilia mxolod pirobiTad. 
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 7.1. erTcicxviani samSeneblo eqskavatorebis zogadi teqnikuri maxasiaTeblebi 

 
 

 
 

hidravlikuri eqskavatorebi 

maCveneblebi 
ЭO-2621B-2 

(ЭO-2621B-3) 
ЭO-3323 ЭO-3122 ЭO-3221 ЭO-4321 Б ЭO-4124 ЭO-4125 

eqspluataciuri masa 

Sebrunebuli niCbiT, t 
5,9 (6,1) 14,0 14,3 14,0 19,5 25,0 25,6 

Sebrunebuli niCbis 

ZiriTadi cicxvis 

moculoba, m3 

0,25 0,63 0,8 1,0 

sacvleli cicxvebis mocu-

loba, m3 
0,15.....0,5 0,25.....1,2 0,25.....0,8 0,5.....1,25 0,35.....2,0 

Zravis marka Д-65 Д-240,  Д-240 Л 
CMД-

17H 
A-01M,  A-01MC 

Zravis simZlavre, kvt 

 
44 55,0 73,6 95,6 

Zravis lilvis brunvis 

sixSire, wT-1 
1750 2200 1800 1700 

gadaadgilebis siCqare, 

km/sT, araumetes 
19,0 19,4 3,0 20,0 2,5 

sabruni baqnis brunvis 

sixSire, wT-1, araumetes 
_ 7,4 8,75 11,5 5,6 6,0 

udidesi awevis kuTxe, .....0 13,0 _ 22 22 

ZiriTadi meqanizmebis 

marTva 
h i d r a v l i k u r i 

ukana nawilis mobrunebis 

radiusi A, mm 
_ 2450 3060 2840 3150 3280 

platformis sigane B,mm 2100 2500 2490 2500 3000 

gabarituli simaRle H2, mm 2160 3300 3665 3500 3250 3060 3290 

sabruni platformis qveSa 

saSuqi, mm 
_ 1313 1160 1405 990 1085 

isris quslis simaRle  D,mm _ 1890 1710 1625 2310 2070 1825 

manZili E isris quslidan 

brunvis RerZamde, mm 
_ 425 360 360 100 520 315 

muxluxa savalis zomebi: 

 sigrZe Ж 

 mTliani sigane З 

 muxluxa lentis sigane И 

 baza  Б 

 

_ 

_ 

_ 

_ 

 

_ 

_ 

_ 

_ 

 

3650 

2650 
500 (600) 

2850 

 

4500 

3300 

1000 

3700 

 

_ 

_ 

_ 

_ 

 

3870 

2950 

600 

2350     3000 

pnevmoTvliani savali: 

  baza  B, mm  

  mTliani sigane M, mm 

 

2450 

1884 

 

2600 

2500 

 

_ 

_ 

 

_ 

_ 

 

2800 

2774 

 

_ 

_ 

 

_ 

_ 
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hidravlikuri 

eqskavatorebi 
bagiruli eqskavatorebi 

m a C v e n e b l e b i 
ЭO-5124 

(ЭO-5124-2) 

ЭO-6123 

(ЭO-6123-1) 
ЭO-3311E ЭO-3211E 

ЭO-4112  

(ЭO-4111 Г) 
ЭO-5111 Б 

eqspluataciuri masa 

Sebrunebuli niCbiT, t 
39,0 (38,0) 67,5 (61,2) 12,4 12,7 24,5 (22,3) 32,0 

Sebrunebuli niCbis ZiriTadi 

cicxvis moculoba, m3 
1,6 2,5 0,4 0,65 1,0 

sacvleli cicxvebis mocu-

loba, m3 
1,0.....3,0 1,6.....5,0 0,4 0,8 1,0 

Zravis marka ЯMЗ-238 Г 4A280S6У3 Д-65 ЛC Д-160 Д-160 Б-6 

Zravis simZlavre, kvt 

 
125 75 x 2 36,8 60 103 

Zravis lilvis brunvis 

sixSire, wT-1 
1700 _ 1600 875 1070 

gadaadgilebis siCqare, km/sT, 

araumetes 
2,2 1,5 16,9 2,92 4,3 (3,7) 2,0 

sabruni baqnis brunvis 

sixSire, wT-1, araumetes 
5,5 4,9 6,91 6,26 5,89 7,15 

udidesi awevis kuTxe, .....0 

 
20 20 22 20 

ZiriTadi meqanizmebis marTva h i d r a v l i k u r i p n e v m a t u r i 

ukana nawilis mobrunebis 

radiusi A, mm 
3150 3800 2910 3000 2900 3500 

platformis sigane B, mm 3000 3180 2920 2500 2780 3100 

gabarituli simaRle H2, mm 3172 3860 3030 3150  3450 (3550) 3850 

sabruni platformis qveSa 

saSuqi, mm 
1084 1500 1340 975 1043 (1000) 1010 

isris quslis simaRle  D,mm 2100 2770 (2600) 1358 1378 1552 (1510) 1570 

manZili E isris quslidan 

brunvis RerZande, mm 
645 770 705 650 1000 1150 

muxluxa savalis zomebi: 

  sigrZe Ж 

  mTliani sigane З 

  muxluxa lentis sigane И 

  baza  Б 

 

4130 

3140 

630 

3180 

 

5010 

3900 

700 

3890 

 

_ 

_ 

_ 

_ 

 

4330 

3140 

840 

3580 

 

3820 (3650) 

2960 (2940) 

600 (580) 

_ 

 

3980 

3000 

600 

_ 

pnevmoTvliani savali: 

  baza  B, mm  

  mTliani sigane M, mm 

 

_ 

_ 

 

_ 

_ 

 

2800 

2790 

 

_ 

_ 

 

_ 

_ 

 

_ 

_ 
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7.2. ukuniCbiani eqskavatorebis teqnikuri maxasiaTeblebi 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

muSa mowyobilobis xisti dakidebiT 

 

muSa mowyobilobis drekadi 

dakidebiT 

 

maCvenebeli 

Э
O

-2
6

2
1
B

-2
   

 

(Э
O

-2
6

2
1
B

-3
) 

Э
O

-3
3

23
 

Э
O

-3
1

22
 

Э
O

-3
2

21
 

Э
O

-4
3

21
 Б
 

Э
O

-4
1

25
 

(Э
O

-4
12

4
) 

 

Э
O

-5
1

24
 

(Э
O

-5
1

24
-2

) 

 

Э
O

-6
1

23
 

(Э
O

-6
1

23
-1

) 

Э
O

-3
3

11
E
 

Э
O

-3
21

1
E
 

Э
O

-4
1

12
  

(Э
O

-4
1
1

1
 Г

) 

Э
O

-5
1

11
 Б
 

cicxvis 

moculoba, m3 
0,25 0,63 0,80 1,0 1,6 2,5 0,4 0,4 0,65 1,0 

Txris radiusi 

RK, m 
5,3 7,75 7,75 7,9 8,85 

9,3 

(9,1) 
10,0 11,6 7,8 8,2 10,16 10,9 

gantvirTvis 

maqsimaluri 

simaRle  HB, m 

3,2 

(3,5) 
4,7 4,5 5,02 5,5 

5,15 

(5,0) 
5,5 5,8 5,6 5,4 

5,3 

(6,1) 
4,2 

Txris 

maqsimaluri 

siRrme  HK, m 

4,15 

(4,25) 
4,5 4,8 4,5 5,5 

6,0 

(5,7) 
6,5 

7,2 

(7,35) 
4,3 4,2 6,9 6,9 

eqskavatoris 

eqspluataciu

ri masa, t 

5,9 

(6,1) 
14,0 14,3 13,8 19,5 

25,6 

(25,0) 

39,0 

(38,0) 

67,5 

(61,2) 
12,4 12,7 

24,5 

(22,3) 
32,0 

muSa ciklis 

xangrZlivoba 

(mobrunebis 

kuTxe,- 900, 

nebismieri 

nayariT), wm 

16,5 

(16,0) 

 

16,5 

 

 

16,3 

 

17,0 19,6 
18,5 

(19,0) 
25,0 28,0 15,0 15,7 

18,5 

(20,0) 
23,0 
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7.3. pirdapirniCbiani eqskavatorebis teqnikuri maxasiaTeblebi 

 

 
 

 

 

 

 

 

 

muSa mowyobilobis xisti dakidebiT 
muSa mowyobilobis 

drekadi dakidebiT 

maCvenebeli 

Э
O

-2
6

2
1

B
-2

   
 

(Э
O

-2
6

2
1

B
-3

) 

Э
O

-3
3

23
 

Э
O

-3
1

22
 

Э
O

-4
3

21
 Б
 

Э
O

-4
1

25
 (

Э
O

-

4
12

4
) 

 

Э
O

-5
1

24
 

(Э
O

-5
1

24
-2

) 

 

Э
O

-6
1

23
 

(Э
O

-6
1

23
-1

) 

Э
O

-3
3

11
E
 

Э
O

-4
1

12
  

(Э
O

-4
1
1

1
 Г

) 

Э
O

-5
1

11
 Б
 

cicxvis 

moculoba, m3 
0,25 0,63 0,63 1,0 1,0 

1,6 

(2,0) 
3,2 0,40 0,65 1,0 

Txris 

maqsimaluri 

radiusi RK, m 

5,0 6,8 6,8 7,8 
7,9 

(7,1) 
8,9 10,2 5,9 

7,8 

(7,9) 
9,2 

gantvirTvis 

maqsimaluri 

simaRle  HB, m 

2,50 4,2 4,1 4,7 
5,5 

(5,05) 
5,1 

5,95 

(6,1) 
4,3 

 

5,6 

 

6,1 

Txris 

maqsimaluri 

simaRle  H, m 

 

2,85 

 

7,66 7,3 7,9 
8,33 

(7,3) 
9,6 

10,7 

(10,85) 
6,2 7,9 8,2 

Txris  

simaRle HK, m 
0,4 1,54 2,4 3,15 3,7 4,41 

4,18 

(4,35) 
_ 1,5 1,8 

dgomis doneze 

Txris 

radiusi RKC, m 

_ _ _ _ 
4,3 

(4,05) 
_ _ _ 4,7 5,0 

eqskavatoris 

eqspluataci-

uri masa, t 

 

5,9 

 

13,6 14,0 19,5 
25,5 

(25,0) 

38,6 

(37,5) 

67,5 

(61,4) 
12,4 

25,0 

(23,0) 
33,5 

muSa ciklis 

xangrZlivoba 

(mobrunebis 

kuTxe,-900, 

nebismieri 

nayariT), wm 

 

15,0 

 

 

15,9 

 

 

16,0 

 

17,0 
18,0 

(17,0) 
20,0 23,0 15,0 15,0 17,0 
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7.4. eqskavatoris teqnikuri maxasiaTeblebi greiferuli  

mowyobilobiT 

 

 

 
 

 

 

 

 

 

 

 

muSa mowyobilobis xisti dakidebiT 

muSa mowyobilobis  drekadi 

dakidebiT 

 

maCvenebeli 

Э
O

-2
6

21
B

-2
   

 

(Э
O

-2
6

21
B

-3
) 

Э
O

-3
3

23
 

Э
O

-3
1

22
 

Э
O

-3
2

21
 

Э
O

-4
3

21
 Б
 

Э
O

-4
1

25
 

(Э
O

-4
12

4
) 

 

Э
O

-5
1

24
 

(Э
O

-5
1

24
-2

) 
 ЭO-5111 Б 

 cicxvis 

moculoba,m3 

0,25; 

0,32 
0,50 0,32 0,50 0,63 0,6 1,00 1,00 

isris sigrZe lC, m _ _ _ _ _ _ _ 

 

12,5 

 

15,0 

isris daxris 

kuTxe α,...0  
_ _ _ _ _ _ _ 30 45 70 45 70 

gadawvdoma brun-

vis RerZidan L, m 
_ _ _ _ _ _ _ 12,2 10,2 5,6 12,0 6,5 

gantvirTvis maq-

simaluri sima-

Rle  HB, m 

3,0 3,89 3,74 3,8 3,3 3,0 3,25 4,3 6,9 8,3 8,7 10,7 

Txris  maqsimalu-

ri siRrme HK, m 
0,4 5,40 5,55 5,7 7,3 7,85 8,65 6,0 3,3 1,5 6,0 2,5 

eqskavatoris 

eqspluataciuri 

masa, t 

 

6,1 

 

14,3 14,5 13,8 19,5 
26,0 

(26,4) 

39,4 

(38,3) 
35,0 35,2 

muSa ciklis xan-

grZlivoba (mob-

runebis kuTxe, -

900), wm 

_ _ _ _ _ 22,5 _ _ 
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7.5. eqskavatoris teqnikuri maxasiaTeblebi satvirTavis  

mowyobilobiT 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

m a C v e n e b e l i ЭO-3323 ЭO-3122 
ЭO-4125 

 (ЭO-4124) 

 

ЭO-5124 

(ЭO-5124-2) 
 

ЭO-6123 

(ЭO-6123-1) 

 

cicxvis moculoba, m3 

 

1,2 1,2 

 

1,45 (1,4) 

 

3,0 5,0 

 

mosworebuli ubnis 

sigrZe A, m 

 

2,90 2,9 3,2 (2,2) 4,0 3,7 

 

mosworebuli ubnis 

radiusi R, m 

 

6,4 6,6 

 

7,5 (6,7) 

 

8,50 9,7 

gantvirTvis 

maqsimaluri simaRle  

HB, m 

4,25 4,0 5,5 (3,85) 5,1 6,1 

eqskavatoris 

eqspluataciuri masa, t 
14,1 14,1 25,5 (25,0) 38,7 (37,6) 68,5 (63,0) 

muSa ciklis xangr-

Zlivoba (mobrunebis 

kuTxe - 900, nebismieri 

nayari, IIjg. grunti),wm 

18 18 17 25 28 
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7.6 eqskavatoris teqnikuri maxasiaTeblebi draglainis mowyobilobiT 

 

 
 

 

maCvenebeli 

Э
O

-3
3
1
1
E
 

Э
O

-3
2
1
1
E
 

ЭO-4112 

(ЭO-4111 Г) 
ЭO-5111 Б 

cicxvis moculoba, m3 0,4 0,8 1,0 

isris sigrZe lC, m 10,5 10 13 12,5 15,0 

isris daxris kuTxe 

α,...0 

_ 30...45 30 45 30 45 30 45 30 45 

Txris maqsimaluri 

radiusi RK, m 

11,0 10,2 11,0 10,2 14,3 13,2 13,5 12,0 16,0 14,0 

gantvirTvis maqsima-

luri simaRle  HB, m 

6,3 3,5 5,5 5,3 8,0 4,1 6,6 5,3 8,4 

gantvirTvis maqsima-

luri  radiusi RB, m 

10,0 8,3 10 8,3 12,5 10,4 12,2 10,2 14,4 12,0 

Txris  simaRle , m 7,6 7,3 5,6 10,0 7,8 9,4 7,4 10,0 9,2 

eqskavatoris eqsplu-

ataciuri masa, t 
12,2 12,7 

22,1 

(19,9) 

25,1 

(22,6) 
30,5 33,3 

bagiris siCqare, m/wm  

     wevis 

     awevis 

 

0,98 

1,31 

 

0,98 

1,30 

 

0,98 

1,08 

 

1,12 

1,38 

muSa ciklis xangrZli-

voba (mobrunebis kuTxe 

- 1350, nebismieri 

nayari, IIIjg. grunti) 

19 17,3 21 23 
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7.7. eqskavatoris teqnikuri maxasiaTeblebi amwis mowyobilobiT 

 

 
 

 
 

 

 

8. miwasaTxrel-satransporto manqanebi 

 

es iseTi tipis manqanebia, romlebic Tavisi wevis xarjze fenobrivad aWrian grunts 

mTlian masivs da gadaadgileben mas TavisTan erTad. amasTan gantvirTvasTan erTad axdenen 

mis damuSavebas-mosworebas. muSaobis reJimis mixedviT isini ganekuTvnebian cikluri 

moqmedebis manqanebs. am jgufSi Sedian: buldozerebi, skreperebi, greiderebi. SesaZlebelia 

mivakuTvnoT agreTve buldozer-gamafxviereblebi. 

 

8.1 buldozerebi 

 

buldozerebi gankuTvnilni arian specialuri fariT gruntis fenobrivi 

damuSavebisaTvis da maTi transportirebisaTvis mcire manZilze _ 15......100m-ze. 

buldozerebi yvelaze ufro gavrcelebul miwasaTxrel-satransporto manqanaTa 

ricxvs miekuTvneba. maTi meSveobiT xdeba: reliefis gasworeba, Rrmulebisa da Txrilebis 

amovseba, fxvieri gruntis da sacalo tvirTis transportireba, miwis nayaris mosworeba 

eqskavatorebisa da miwis mzidebis muSaobis procesSi, terasebis mowyoba ferdobebze, 

mosamzadebeli samuSaoebis Catareba xeebisa da buCqebis amoZirkviT da a.S. 

maCvenebeli ЭO-3211E 
ЭO-4112 

(ЭO-4111 Г) 
ЭO-5111 Б 

 isris sigrZe 

lC, m 

7,5 12 15 10 18 18 12,5 17,5 

tvirTamweoba, 

t 

6,3 1,6 3 0,95 2 0,45 10 2,2 7,5 1,0 2,5 0,5 16 3,9 10,5 2,2 

gadawvdoma 

L, m 

2,8 7 4 9,0 5 11,0 3,7 10 4,3 17 6,5 12,5 3,92 12,0 5,09 16,35 

kavis awevis 

simaRle H, m 

7,5 4,5 12,0 9,0 14,8 11,3 9,2 3,7 17,2 7,6 18,0 15,0 9,5 5,8 15,0 8,0 

tvirTis aw. 

siCqare, m/wm 

0,33 0,49 0,27 0,4 _ 0,28 0,37 

tvirTis daSv. 

siCqare, m/wm 

0,44 0,66 0,12...0,27 _ 

brunvis six-

Sire, wT-1 

2,7...5,7 2,54...3,33 1,5 

masa, t 12,837 13,012 13,136 23,2 

(21,2) 

24,2 

(22,2) 

24,4 

(22,4) 

34,5 34,95 
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buldozerebis efeqturi muSaoba mniSvnelovnad aris damokidebuli sabazo traqtoris 

wevisa da CaWidebis maxasiaTeblebze. 

buldozerebi warmoadgens sakid mowyobilobas sabazo traqtorTan erTad, romelic 

SeiZleba iyos rogorc pnevmoTvlebiani, ise muxluxa savali nawiliT (nax. 8.1). sabazo 

traqtorze 8 mbiZgavi Zelebis 2 meSveobiT (nax. 8.1 - б) an universaluri CarCos meSveobiT 

3 (nax. 8.1 - в), romlebsac aqvT saxsruli SeerTeba 1 savali urikis ganiv ZelebTan, 

Camokidebulia buldozeris fari 5, romelic Tavis mxriv aRWurvilia danebiT 4. fari, 

mbiZgav ZelTan da iribanasTan 6 erTad hqmnian xist sistemas, romelic 7 

hidrocilindrebis (an hidrocilindris) meSveobiT SeiZleba aiwios zeviT, daiwios qveviT 

an mobrundes vertikalur sibrtyeSi. amasTan danebis mWreli wibo yovelTvis rCeba 

manqanis grZivi RerZis marTobi. 

meore sqemiT mocemulia (nax. 8.1-в) buldozeris faris mobrunebis kinematika 

horizontalur sibrtyeSi. 

 
nax. 8.1. buldozeri: 

a, б, в,г – Sesrulebis variantebi; д - sacvleli muSa organoebi 

 

buldozerebis muSa procesi Sedgeba operaciebisagan: gruntis Txra, gadaadgileba, 

mosworeba. Txris dros faris mWreli nawili miwaSi aris CarWobili da amave dros win 

moZraobs. moWrili gruntis fena Tavs iyris faris win. am masas vuwodebT gruntis 

winTrevis prizmas. rodesac prizmis simaRle faris simaRles gautoldeba, igi zemoT 
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amoiweva da buldozeri ganagrZobs moZraobas saWiro mimarTulebiT. daniSnulebis adgilze 

misvlis Semdeg frTas SeuCerebliv odnav zemoT weven da ganagrZoben moZraobas miwis 

mosworebiT. miwis mosworeba SesaZlebelia buldozerebis ukan svlis drosac. 

amasTan wevis ZalaT miiCneva is Zala, romlis realizirebac SeiZleba, roca sriali 

ar aRemateba 7% (muxluxaTvlianisaTvis) da 20% (pnevmaturTvlianisaTvis). 

msoflio praqtikaSi SeiniSneba simZlavrisa da wevis Zalis zrdis tradicia. 

 

 
nax. 8.2. buldozeris muSa ciklis operaciebi 

buldozerTa klasifikacia simZlavriT 

 

 

marTvis sistemis mixedviT arseboben: hidravlikuri da bagiruli (bolo xans naklebad 

gamoiyeneba). hidravlikuris SemTxvevaSi faris CaRrmaveba gruntSi hidrocilindris ZaliT 

xdeba. bagirulis SemTxvevaSi mxolod simZimis ZaliT. hidrosistema da doli traqtoris 

ukana nawilSia ganTavsebuli. hidrosistemaSi wnevis mniSvneloba _ 16 mpa. 

 

cxrili 8.1. buldozerebisa da buldozer-gamafxvierebelis indeqsacia 

(wevis klasi _ 10) 

sabazo traqtori T-130MГ-1 T-170.01 T-170.00 T-170.41 T-170.40 

buldozeri arasabruni 

fariT 
D3-110B D3-171.1 D3-171.1-03 D3-171.1-02 D3-171.1-04 

buldozeri sabruni fariT D3-109Б D3-171.1-05 D3-171.1-07 D3-171.1-06 D3-171.1-08 

buldozeri arasabruni 

fariT da `kopir-avtopla-

nis~ sistemiT 

D3-110B-1 D3-171.5 D3-171.5-03 D3-171.5-02 D3-171.5-08 

buldozeri sabruni fariT 

da `kopir-avtoplanis~ 
D3-109Б-1 D3-171.5-05 D3-171.5-07 D3-171.5-06 D3-171.3-04 
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sistemiT 

buldozeri arasabruni 

fariT da gamafxvierebliT 
D3-116B D3-171.3 D3-171.3-03 D3-171.3-02 D3-171.3-04 

buldozeri sabruni fariT 

da gamafxvierebliT 
D3-117A D3-171.3-05 D3-171.3-07 D3-171.3-06 D3-171.3-08 

 

 

 

 

cxrili 8.2. 1,4 klasis buldozer-satvirTvelis teqnikuri maxasiaTeblebi 

 

maCveneblebis dasaxeleba D3 _ 133 D3 _ 160 

sabazo traqtori (Tvliani) MT3 _ 80/82 MT3 _ 82 

Zravis simZlavre, kvt 

satransporto siCqare, km/sT 

     tvirTiT 

     utvirTod 

wneva saburavebSi, mpa 

     wina TvlebSi 

     ukana TvlebSi 

55,2 

 

8 

16 

 

0,24 

0,17 

55,2 

 

8 

33,39 

 

0,21 

0,14 

muSa mowyobiloba:  

fari, mm: 

     sigane 

     simaRle 

qvemoT daSveba sayrdeni zedapiris 

mimarT 

cicxvi: 

     moculoba, m3 

     sigane, mm 

gantvirTvis simaRle 

gadawvdoma gantvirTvis maqsimalur 

simaRleze, mm 

 

 

2100 

650 

 

200 

 

0,38 

1600 

2600 

585 

 

 

2100 

650 

 

200 

 

0,5 

1600 

2600 

585 

konstruqciuli masa, kg 

     buldozeris fariT 

     cicxviT 

 

4410 

4360 

 

4000 

4033 

damatebiTi mowyobiloba 
gadidebuli cicxvi 0,5m3 

cicxvi TovlisaTvis 0,75m3 

Semcirebuli cicxvi 0,38 m3 

cicxvi TovlisaTvis 0,75 m3 

damamzadebeli minskis gaerTianeba `dormaS~_i 
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cxrili 8.3. me-3 da me-4 klasis buldozerebis teqnikuri maxasiaTeblebi 

maCveneblebis dasaxeleba D3-42 D3-42Г D3-42Г-1 D3-101A 

sabazo traqtori (muxluxa) DT-75MP-C2 D3-75MP-C2 DT-75HP-C2 T-4AП2-С1 

Zravis simZlavre, kvt 66 66 66 96 

wevis klasi 3 3 3 4 

siCqare, km/sT 

     win 

     ukan 

 

5,3...11,18 

4,54 

 

2,22..9,32 

3,39...6,1 

fari: 

     sigane, mm 

     simaRle uqudod, mm 

p i r d a p i r i 

2560 

804 

2520 

800 

2860 

990 

qvemoT daSveba sayrdeni zedapiris 

mimarT, mm 
300 410 435 

zemoT aweva sayrdeni zedapiris 

zemoT, mm 
600 830 860 

gabaritebi satransporto mdgoma-

reobaSi, mm 

     sigrZe 

     sigane 

     simaRle 

 

 

4650 

2560 

2300 

 

 

4980 

2520 

2650 

 

 

5029 

2860 

2565 

damamzadebeli  berdianis sag-        

zao manqanebis  

q-na 

berdianis da 

mingeCauris 

sagzao manqa-

nebis  q-na 

kalkamanis sagzao 

manqanebis  q-na 
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cxrili 8.4. muxluxa buldozerebis (arasabruni fariT) teqnikuri maxasiaTeblebi 

maCveneblebi   D3-54 D3-27C D3-110A D3-35Б D3-118 D3-59 D3-124XЛ 

sabazo traqtori 
T-100M3 T-130 T-130 T-180KC 

DЭT-

250M 
T-330 T-330 

traqtoris klasi   10 10 10 15 25 25 25 

fari, mm: 

  sigrZe 
  simaRle 
  aweva 
  daSveba 
  gadaxris kuTxe 
Zravis simZlavre, 

kvt 

 

3220 
1100 
850 
370 
4 

 

3220 
1100 
890 
335 
4 
118 

 

3220 
1180 
950 
465 
12 
118 

 

3640 
1200 
1130 
400 
6 

 

4310 
1370 
1350 
700 
12 
243 

 

3600 
1200 
1550 
800 
6 
250 

 

4730 
1550 
1350 
700 
12 
250 

masa, kg 
buldozeris mowyo-

biloba 
saerTo 

 

1710 

13710 

 

1850 

13350 

 

2020 

16050 

 

3450 

20290 

 

4870 

34800 

 

6500 

44000 

 

7750 

46500 
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cxrili 8.5. sazRvargareTuli, muxluxa, mZime buldozerebis teqnikuri maxasiaTeblebi 

 

maCveneblebi 

`katerpiler traqtor~ 

(aSS) 

`interneiSil-

dresser~ (aSS) 

`fiat_allis~  

(aSS – italia) 

`komacu~ (iaponia) 

8S 9S 10S 25- D-2 21 C 31 41B D150A-11 D155A-1 D355A-3 D455A 

sabazo traqtori 

fari, mm: 

  sigrZe 

  simaRle 

  aweva 

  CaSveba 

  Wris kuTxis regu- 

lirebis 

diapazoni,0  
 

 gabaritebi, mm 

  sigrZe 

  sigane 

saerTo masa, kg 

D8 

4170 

1760 

1290 

614 

 

 

6..8 

 

6230 

4170 

 

37479 

D9 

4580 

1980 

1435 

628 

 

 

8 

 

6990 

4540 

 

52007 

D10 

5490 

2240 

1500 

686 

 

 

8 

 

7820 

5490 

 

86320 

TD25C 

3980 

1470 

1420 

510 

 

 

10 

 

6680 

3980 

 

30552 

HD21C 

3975 

1524 

1410 

514 

 

 

10 

 

6170 

3975 

 

34580 

HD31 

4860 

1900 

1516 

546 

 

 

10 

 

7240 

4860 

 

53616 

HD41B 

5180 

2160 

1550 

610 

 

 

10 

 

7480 

5180 

 

63660 

D150B-

11 

4130 

1590 

1560 

560 

 

 

10 

 

6560 

4130 

 

33690 

D155B-1 

4130 

1590 

1560 

560 

 

 

10 

 

6560 

4130 

 

33690 

D355B-3 

4315 

1875 

1545 

700 

 

 

10 

 

7125 

4315 

 

45430 

D455B 

4800 

2135 

1740 

800 

 

 

10 

 

8085 

4800 

 

68420 



 

 

8.2 skreperebi 

 

skreperebi aseve miekuTvneba miwasaTxrel - satransporto manqanaTa ricxvs da 

gankuTvnilia gruntis fenovani damuSavebisaTvis Semdgomi transportirebiT da ganfeniT 

500......800 m-mde. xolo TviTmavali skreperis SemTxvevaSi 5 km-mde. skreperis 

konstruqciuli mowyobiloba saSualebas gvaZlevs misi gantvirTvis operacia SeTavsebuli 

iqnes gruntis mosworebasTan. amitom skreperebis muSaobis dros mosworebis saSualebaTa 

gamoyeneba saWiro ar aris. 

skreperebi ukve III _ IV kategoriis gruntebs (zeleniniT saSualo da Zlier mtkice 

Tixebi) winaswari damuSavebis-gafxvierebis gareSe ver amuSaveben da mxolod I _ II 

kategoriis gruntebisaTvis aris gankuTvnilni. 

skreperebi farTod gamoiyeneba mSeneblobis sxvadasxva sferoSi: satransporto, 

hidroteqnikur, samrewvelo mSeneblobebze, vertikaluri planirebisaTvis, dambebisaTvis, 

yrilebisaTvis, qvabulebisaTvis (araRrma), gzaTa vakisebis mowyobisaTvis da a.S. 

skreperebi konstruqciulad SeiZleba iyos naxevrad misabmeli _ erTRerZa (nax.8.3 – б, 

в), misabmeli _ orRerZa (nax.8.3 –г). amasTan naxevrad misabmeli _ erTRerZa, Tu 

dakompleqtebulia specialuri daniSnulebis sawevaraTi iwodeba TviTmaval skreperad 

(nax.8.3 – a, в). 

                 
nax. 8.3. TviTmavali skreperi: 

б, в, г, д – sawevarTan mierTebis sqemebi; e – skreperi xvetia elevatoriT 

 

 

cicxvis moculobis mixedviT skreperebi SeiZleba iyos: 

_ mcire moculobis _ 5 m3-mde; 
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_ saSualo moculobis _ 6...15 m3; 

_ didi moculobis _ > 15 m3. 

arsebobs msoflioSi cicxvebis gazrdis tendencia _ 40-50 da 80 m3-mdec ki. 

misabmeli skreperi muSaobs traqtorTan an orRerZian sawevarTan. naxevradmisabmeli, 

gansxvavebiT misabmelidan, keTdeba erTRerZiani da Tavis wonis nawils gadascems wevaras 

da roca isic erTRerZiania amiT izrdeba misi SeWiduloba niadagTan. naxevradmisabmeli 

skreperebi mobiluria, axasiaTebs kargi manevrireba, moZraobs didi siCqariT. amitom isini 

yvelaze ufro gavrcelebulni arian. 

 

                              
 

nax. 8.4. skreperis cicxvis Sevsebis sqema 

 

TviTmavali skreperis sawevari calke ar gamoiyeneba. 

cicxvis avseba ZiriTadad xdeba moWrili gruntis masSi dawneviT (nax.8.4) an 

specialuri xvetia (saxapavi) konveieris meSveobiT, romelic cicxvis wina nawilSi yendeba. 

am dros skreperis wevis Zala SesaZlebelia 20...25%-iT Semcirdes. 

skreperebiT Zlier danestianebuli gruntebis damuSaveba ver xerxdeba, xolo Zlier 

mSralis SemTxvevaSi cicxvi mxolod 60...70%-iT ivseba. 

cicxvis gantvirTvis mixedviT skreperebi SeiZleba iyos: iZulebiTi, 

naxevradiZulebiTi da Tavisufali gantvirTviT. 

pirvel SemTxvevaSi _ grunti gadaiyreba ukana kedlis win gadaadgilebiT. cicxvi 

kargad ganitvirTeba, magram bevri energia ixarjeba procesze. meTodi farTod aris 

gavrcelebuli. 

     meore SemTxvevaSi _ fskeri ukana kedelTan erTad moZraobs wina nawilisa da 

gverdiTi zedapirebis mimarT. damaxasiaTebelia _ gverdiTi kedlebi kargad sufTavdeba, 

magram fskeri da ukana kedeli cudad.  

mesame SemTxvevaSi _ cicxvi yiravdeba da igi gantvirTvisaTvis yvelaze cudi 

pirobebia da gamoiyeneba mxolod maSin, roca cicxvis moculoba q < 2...3 m3. 

marTva ZiriTadad hidravlikuria. bagiruli TiTqmis aRar gamoiyeneba. 

cicxvis Sevsebis procesi mraval faqtorzea damyarebuli, romelTaganac ZiriTadia 

gruntis fiziko-meqanikuri Tvisebebi, cicxvis zomebis Tanafardoba, cicxvis forma, 

cicxvis wina sakidis konstruqcia da mainc umTavres parametrebs ganekuTvneba cicxvis 

sigane, simaRle da sigrZe. 

skreperebis muSaobis procesSi yvelaze didi winaaRmdegoba viTardeba cicxvis 

Sevsebis bolo momentSi (III faza). minimaluri _ roca skreperebi carieli brundeba 

samuSao adgilze. Sesabamisad Zalian didia sxvaoba saWiro simZlavreTa Soris da 

bunebrivia dabalia Zravis gamoyenebis koeficienti. 
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arsebobs aseTi didi pikuri datvirTvebis Tavidan acilebis meTodebi: 

1. traqtor-sawevaris gamoyeneba sawevaraSi. erTi traqtori emsaxureba ramdenime 

skrepers eqstremalur momentSi; 

2. skreperis ukana RerZi aRWurvilia damatebiTi ZraviT, romlis simZlavre ZiriTadi 

Zravis 50.....60%; 

3. specialuri saxapavi (xvetia) konveieriT aRWurva. nakli _ sirTule, siZvire. 

4. TviTmavali skreperebis momzadeba urTierT gadabmis SesaZleblobiT. anu 

skreperebis matareblis Seqmna: jer ivseba wina, Semdeg ukana. nakli _ 

Sepirapirebis kvanZis Seqmna. 

 

 

8.3. avtogreiderebi 

 

avtogreiderebi miekuTvneba yvelaze ufro gavrcelebul sagzao manqanaTa ricxvs. 

gamoiyeneba gzaTa rogorc mSeneblobis, ise eqspluataciis dros. avtogreiderebs iyeneben 

agreTve aerodromebis mSeneblobis dros. 

avtogreiderebiT SesaZlebelia: miwis vakisis profilireba, nayarTa, Rrmulebis da 

gverdulebis zedapirebis gasworeba, kiuvetebisa da Txrilebis gawmenda, gzebis gawmenda 

SemTxveviTi sagnebisagan da Tovlisagan, gzebis (gruntis) da moednebis mosworeba da a.S. 

              
nax. 8.5. avtogreideri 

 

 

avtogreiderebi TviTmavali manqanebia. maT Secvales greiderebi, romlebic misabmeli 

manqanebi arian da amasTan mniSvnelovnad iafni vidre avtogreiderebi. greiderebi dRes 
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mainc iSviaTad gamoiyenebian da isic mxolod traqtorTan erTad sasoflo-sameurneo 

gzebis mosasworeblad, daprofilebisaTvis. 

 

 

avtogreiderebis muSa organos warmoadgens fari 7 (nax. 6.5), romelic kronStein 5 

da sabruni wris 8 meSveobiT damagrebulia wevis CarCoze 9. ukanaskneli moTavsebulia 

`qediseburi~ CarCos qvemoT da erTi wina nawiliT SeerTebulia universalur saxsarTan 

10, xolo meore ukana nawiliT Camokidebulia `qedisebur~ CarCoze 14 da 15 

hidrocilindrebiT, romlebic uzrunvelyofen wevis CarCos gadadgilebebs. kerZod, 

hidrocilindri 14 uzrunvelyofs wevis CarCos awevas da gadaxrebs, xolo 15 muSa 

organos manqanis RerZis gareT gatanas. sabruni wris 8 brunviT uzrunvelyofilia 

avtogreiderebis faris brunva horizontalur sibrtyeSi.  

muSa organos qveda nawilSi xSirad damagrebuli aqvs mWreli danebi. faris garda 

avtogreiderebs ukeTeben safxvierebels 12, romelic gankuTvnilia Zveli safaris (gzis) 

dasangrevad, gasafxviereblad. 

avtogreiderebis savali nawili Sedgeba oTxi ukana wamyvani pnevmoTvlebisagan 1 da 

ori wina arawamyvani (zogjer wamyvani) Tvlebisagan 11. daxril ferdobebze muSaobis dros 

avtogreiderebis wina Tvlebi SeiZleba davxaroT RerZis mimarT (nax. 8.5). 

 

 

cxrili 8.7. avtogreiderebis teqnikuri maxasiaTeblebi 

 

 

 

avtogreiderebis klasifikacia 

tipi klasi masa, t. Zravis simZlavre, kvt. 

msubuqi 

saSualo 

mZime 

zemZime 

I 

II 

III 

IV-V 

7-9 

10-12 

13-15 

17-23 

45-55 

65-75 

120-130 

270-320 

m a C v e n e b e l i 
 

DЗ-99A 

 

DЗ-143 DЗ-122A 

 

DЗ-98A 

 

DЗ-140 

simZlavre, kvt 

greideris faris zomebi, mm 

      sigrZe, mm 

      simaRle, mm 

satransporto siCqare, km/sT 

       win 

 

       ukan 

 

gabarituli zomebi, mm 

       sigrZe 

       sigane 

       simaRle 

masa, kg. 

62,2 

 

3040 

500 

 

35 

38,1 

20 

16,4 

 

8650 

2300 

2985 

9500 

99,4 

 

3740 

620 

 

43 

36,2 

25,2 

15,6 

 

9760 

2500 

3200 

13500 

99,4 

 

3740 

620 

 

43 

 

25,2 

 

 

9450 

2500 

3250 

14370 

184 

 

4250 

720 

 

40 

 

47 

 

 

10300 

2800 

3920 

19500 

220 

 

4830 

800 

 

40 

 

24 

 

 

11500 

3220 

3955 

25000 
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avtogreiderebis siCqare SeiZleba vcvaloT 2_3-dan 45 km/sT-mde. faris daxris kuTxe 

horizontalur sibrtyeSi manqanis RerZis mimarT iReba 30....600. 

avtogreiderebi klasificirdeba masisa da Zravis simZlavris mixedviT. masis mixedviT 

klasificireba mniSvnelovanwilad gansazRvravs avtogreiderebis ZiriTad eqspluataciur 

maCvenebelsac _ wevis Zalas. 

msubuqi avtogreiderebi gamoiyeneba gzebis Senaxvisa da mimdinare remontisaTvis. 

saSualo _ gzebis mSeneblobisa da remontisaTvis, roca gruntis kategoria ar aRemateba 

_ III. mZime tipebi gamoiyeneba didi moculobisa da mZime gruntebis pirobebSi (IV 

kategoria). 

avtogreiderebis faris sigrZe icvleba zRvrebSi 3000....4300 m. 

 

 

 

 

8.4 buldozer _ gamafxviereblebi 

 

buldozer _ gamafxviereblebi gamoiyenebian gruntis gafxvierebisaTvis did moednebze 

da farTobze. garda amisa gruntidan didi zomis qvebis amoyrisaTvis, arsebuli gzis 

safaris damtvrevisaTvis, agreTve gayinuli gruntis damuSavebisaTvis. 

amJamad gamafxviereblebi gamoiyeneba ZiriTadad traqtorTan kompleqtSi, romlis 

ukana nawilze Camoikideba sakidi gamafxviereblebi da romelic buldozerul 

mowyobilebasTan erTad iwodeba buldozer _ gamafxviereblad. am saxis gamafxviereblebi 

yvelaze moxerxebulad gamoiyeneba mravalwliani nayini gruntebis da fenovani da mcire 

simtkicis samTo qanebis damuSavebisaTvis. 

 

                      
nax. 8.6. buldozer-gamafxvierebeli 

 

gamafxviereblebi, maT Soris buldozeruli aRiWurveba erTi an ramdenime kbiliT 6 

(nax. 8.6), romelic dgeba Zelze 2 xistad an kuTxuri gadaadgilebis mcire 

SesaZleblobiT horizontalur sibrtyeSi saxsrulad SeerTebuli kronStein 5 meSveobiT. 

kbilebi ganivi ZeliT Camokidebulia sabazo traqtoris dgarze 3 samwertilovani an 

oTxwertilovani-paralelogramuli sqemiT (nax. 6.6- б). amasTan kbilis CaRrmaveba gruntSi 

regulirdeba erTi an ori hidrocilindriT 4. paralelogramuli sakidi uzrunvelyofs 

Wris kuTxis mudmivobas kbilis gruntSi CaRrmavebis miuxedavad, rac Tavis mxriv 

uzrunvelyofs gamafxviereblis efeqtur muSaobas, saimedoobas. 

gamafxvierebl_buldozeris teqnikuri mwarmoebloba gamoiTvleba: 
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LBh

t

3600
Q ef

c

t 
 ,                   (8.1) 

 

sadac Qt teqnikuri mwarmoeblobaa, m3/sT; B - gafxvierebis saSualo sigane erTi gasvliT 

ramdenime kbiliT damuSavebis dros an or mezobel gavlas Soris erTkbiliani 

gamafxviereblis dros, m; h ef. _ gafxvierebis efeqturi siRrme, m; L _ gafxvierebis 

sigrZe erTi ciklis SemTxvevaSi, m; t c. _ ciklis xangrZlivoba, wm. 

 

 

 

 

 

cxrili 8.8. muxluxa buldozer-gamafxviereblebis teqnikuri maxasiaTeblebi (10...75 

wevis klasi) 

 

m a C v e n e b e l i  
D3-116B 

(D 3-171.3) 

D3-117A 

(D 3-171.3-05) 
D3-126A D3-126B-1/2 

sabazo traqtori (muxluxa) T-130MГ-1 (T-170.01) DЭT-250M DЭT-250M2 

simZlavre, kvt 117,6 243 

wevis klasi 10 25 

siCqare, km/sT 

   win 

   ukan 

 

2,375...10,5 

3,325...12,6 

 

1,14...19 

1,14...19 

 

0,98...15,73 

0,98...15,73 

buldozeri (indeqsi) 

   faris sigane, mm 

   faris simaRle, mm 

D3-110B 

3220 

1300 

D3-109Б 

4120 

1140 

D3-118 

4310 

1550 

D3-132-2 

4590 

1700 

gamafxviereblis saxe o T x r g o l i a n i 

gamafxviereblis maqsimaluri siRrme, mm 515 1265 

kbilebis ricxvi 1 1 

gamafxviereblis masa, kg. 1400 3975 3914 

manqanis gabaritebi, mm 

    sigrZe 

    sigane 

    simaRle 

eqspluataciuri masa, kg 

 

6140 

3220 

3176 

17740 

 

6570 

4120 

3176 

18000 

 

9215 

4310 

3240 

38781 

 

8940 

4590 

3275 

40810 

damamzadebeli Celiabinskis sagzao manqanebis qarxana 
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                                                                       cxrili 8.8. gagrZeleba 

m a C v e n e b e l i 
D3-158- 

DΠ-34-1 
D3-158- 

2Π-34-2 
D3-94C/ 

D3-94C-1 
D3-129ХЛ D3-141ХЛ 

D3-159 

DΠ -35 

sabazo traqtori 

(muxluxa) 
T-25.01 T-330 T-330 T-500 T-800 

simZlavre, kvt. (cx.Z.) 250 (340) 250 (340) 368 (500) 603 (820) 

wevis klasi 25 35 35 75 

siCqare, km/sT 

   win 

   ukan 

 

0...11,3 

0...13,4 

 

0..13 

0...10,8 

 

0..13 

0...11,1 

 

0..12 

0...15 

buldozeri (indeqsi) 

   faris sigane, mm 

   faris simaRle, mm 

D3-158 

4200 

1700 

D3-59 ХЛ 

4730 

1750 

   D3-124 ХЛ 

4860 

1880 

_ 

4800 

200 

D3-159 

5500 

2300 

gamafxvierebeli, saxe oTxrgoliani oTxrgoliani xuTrgoliani oTxrgoliani oTxrgoliani 

gamafxviereblis 

maqsimaluri siRrme, mm 

kbilebis ricxvi 

kbilebis biji, mm 

 

1250 

1 

_ 

 

850 

3 

900 

 

780 

1...3/1 

960 

 

1480 

1 

_ 

 

1380 

1 

_ 

 

1645 

1 

_ 

manqanis gabaritebi, mm 

    sigrZe 

    sigane 

    simaRle 

eqspluataciuri masa, kg 

 

8210 

4200 

4025 

41800 

 

8210 

4200 

4025 

42455 

 

8700/8700 

4762/4540 

4265/4265 

53276/50725 

 

9830 

4530 

4265 

53532 

 

9500 

4800 

4260 

61350 

 

11800 

5500 

4820 

100975 

damamzadebeli 

qarxnebi 

Celiabinskis sagzao 

manqanebis  

balakovis TviTmavali 

miwasaTxreli manqanebis  

sterlitamakis 

samSeneblo 

manqanebis 

Celiabinskis 

sagzao manqanebis 

 

 

 

 

 

9. samsxvrev-damxarisxebeli mowyobiloba 

 

9.1. samsxvrevelebi 

 

RorRi betonis umniSvnelovanesi inertuli komponentia da ZiriTadad swored misTvis 

gamoiyeneba. RorRi betonisaTvis saWiro sxva komponentebisagan gansxvavebiT miiReba qvebis 

da kldovani qanebis msxvrevis gziT da igi mxolod misi Semdgomi daxarisxeba-garecxvis 

Semdeg miewodeba betonis momzadebis warmoebas. 

RorRis xarisxs mniSvnelovanwilad gansazRvravs misi marcvlovanobis Semadgenloba. 

Sesabamisad sainJinro praqtikaSi arCeven RorRis Semdeg fraqciebs: 5...10; 10...20; 20...40; 

40...70 mm. sagzao mSeneblobaSi dasaSvebia 9...10; 10..15; 15...20 mm-iani fraqciebic. xolo 

rkinigzis sabalasto fenisaTvis – 25...50 mm. masiuri Tavdacvis da sxva nagebobisaTvis 

RorRi natexebis sidide SeiZleba 120...150 mm-ic iyos. 
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qvis samsxvrevelebze gadamuSavebuli mTis qanebis simtkicis zRvari SeiZleba iyos: 

30...80 mpa (dabali simtkicis), 80...150 mpa (saSualo simtkicis) da 150 mpa-ze meti 

(maRali simtkicis). 

qvis samsxvrevelebSi maTi muSaobis principis Sesabamisad xdeba qvis an gaxeTqva, an 

gaWyletva, an damsxvreva dartymiT, an dafqva (nax. 9.1.). 

 

                     
nax. 9.1. qvis msxvrevis da daqucmacebis sqemebi 

a) gaWyletviT; b) gaxeTqviT; g) dartymiT; d) cveTiT 

 

qvis samsxvrevelebis umniSvnelovanesi maCvenebeli _ msxvrevis xarisxi (i) aris 

yvelaze msxvili natexis (romelic CaitvirTeba manqanaSi) da mza produqtSi maqsimaluri 

marcvlis zomebis fardoba.  

                                                      i = D/d,                                                               ( 9.1)  

sadac D dasamsxvrevi produqtis zomaa; d _ miRebuli produqtis zomaa. 

praqtikaSi funqcierebadi manqanebisaTvis samsxvrevi natexebis mixedviT msxvrevis 

xarisxi SeiZleba icvlebodes zRvrebSi 4..15. zogjer _ 20...30-mde (wisqvilebi). 

maRali da saSualo simtkicis qanebis msxvreva xorcieldeba gaxeTqviT, gaWyletviT 

da dartymiT, xolo dafqva _ xerxviT da dartymiT. 

msxvrevis xarisxis mixedviT ganasxvaveben manqanebis or ZiriTad tips: samsxvrevelebs 

da wisqvilebs. amasTan zogierTi manqana SeiZleba muSaobdes rogorc samsxvrevela, ise 

wisqvili. aseT manqanebs ganekuTvnebian: valcebiani samsxvrevelebi da rbiebi. 

konstruqciuli gadawyvetilebis da moqmedebis principis Sesabamisad samsxvrevelebis 

saxeebia: ybebiani, konusuri, valcebiani, CaquCebiani da rotoruli. xolo wisqvilebis _ 

dolebiani, burTulebiani, morbedi da vibraciuli. 

TiToeuli tipis samsxvrevelaze SesaZlebelia misTvis dasaSvebi da miRwevadi 

msxvrevadobis xarisxis miReba: 

ybebianze _ 2...8; 

valcebianze _ 1,5...10; 

konusurze _ 3...8; 

CaquCebianze _ 5...30; 

wisqvilebze _ 10...20. 

samsxvrevelebis tipis SerCeva sainJinro praqtikaSi xorcieldeba miRebuli 

kriteriumebiT: saWiro mwarmoebluroba, sawyisi produqtis maqsimaluri zoma da masalis 

simtkicis maCvenebeli. 

samsxvrevelebis gamoyenebis teqnologiuri procesi sainJinro praqtikaSi xSirad 

gulisxmobs RorRis miRebas ramdenime stadiiT, ramdenime gadamuSavebiT. stadiuri 

gadamuSavebis (araumetes 2...3 stadia) mizanSewonil mimarTulebad miCneulia gadamuSaveba 

sxvadasxva tipis samsxvrevelebze. amasTan TiToeul stadiaze miiReba romelime winaswar 

gansazRvruli parametrebis mqone produqti. RorRis momzadebis teqnologiuri sqema 

umravles SemTxvevaSi gulisxmobs samsxvrevelas win cxavis dayenebas Sesabamisi funqciis 

SesrulebiT. xolo bolo, damamTavrebeli stadiis samsxvrevelebi (xSirad es SeiZleba 
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iyos valcebiani), rogorc wesi muSaoben Caketili cikliT vibrocxavebTan kompleqsSi da 

uzrunvelyofen saWiro zomaze didi natexebis dabrunebas imave samsxvrevelaSi (nax.9.2). 

mTis qanebis msxvreva erTi stadiiT, nakleb efeqturi teqnologiuri sqemaa. am 

SemTxvevaSi muSa organoSi erTad iyrian Tavs msxvili da wvrili fraqciebi, wvrili 

fraqciebi avseben msxvil fraqciebs Soris sivrces. Sesabamisad xdeba wvrili fraqciis 

damatebiTi, aramiznobrivi msxvreva, daqucmaceba, rac aseve zedmeti eleqtroenergiis 

xarjvaa. 

samsxvrevelebis muSaobis ZiriTadi maCveneblebia: msxvrevis produqtis maqsimaluri 

zomebi (mTavari parametria!), energiis xvedriTi xarji (kvt.sT/m3), mwarmoebluroba (m3/sT 

an t/sT).  

moviyvanoT da ganvixiloT samsxvrevelebis zogierTi saxe. 

ybebiani samsxvrevelebi ZiriTadad gamoiyenebian magari da saSualo simtkicis qanebis 

msxvilad da zogjer saSualod msxvrevisaTvis. amasTan, rogorc wesi msxvreviTi procesis 

pirvel da meore stadiebze. 

masalis msxvreva ybebian samsxvrevelebSi xdeba or marTkuTxovan filebs _ ybebs 

Soris moxvedriT, romelTa Soris erTi asrulebs rxeviT moZraobas. ybebis moZraobis 

xasiaTis mixedviT am tipis samsxvrevelebi SeiZleba iyos ybis martivi an rTuli 

moZraobiT. 

 
nax. 9.2. samsxvrev-damxarisxebeli mowyobilobis tipiuri sqema: 

1 – transporti; 2 – firfitovani konveieri; 3 – cxavi; 4 – ybebiani samsxvrevela; 5,7 – 

vibrocxavebi; 6 – valcebiani samsxvrevela; 8 – qviSisa da mtveris bunkeri; 

9 – saxarjo bunkeri; 10 – sasaqonlo RorRis sawyobi 

 

 

 



 57 

cxrili 9.1.  samsxvrevelebis ZiriTadi tipebis klasifikacia 

samsvrevelas tipi daniSnuleba sawyisi masalis 

zoma, mm 

mwarmoebluroba, 

m3/sT 

ybebiani, martivi 

moZraobiT 

mtkice da 

abraziuli 

masalebis msxvili 

da 

saSualo msxvreva 

750...1300 180...600 

750 180 

ybebiani, rTuli  

moZraobiT 

mtkice da saSualo  

simtkicis masalebis 

msxvili da saSualo  

msxvreva 

 

210...510 

 

 

7...75 

 

konusuri, saSualo  

da wvrili msxvreviT 

mtkice da 

abraziuli 

masalebis saSualo 

da wminda msxvreva 

 

40...500 

 

12...1100 

rotoruli, 

CaquCebiani 

mcireabraziuli  

masalebis msxvili, 

saSualo da wminda 

msxvreva  

 

100...1100 

 

 

10...1200 

 

 

ybebiani martivi 

moZraobiT 

 

 

ybebiani rTuli 

moZraobiT 

 

 

 

konusuri  

rotoruli, 

CaquCebiani 

 

 

 

moZravi ybis wertilebi martivi qanaobis dros asruleben winsvliT-ukuqceviT 

moZraobas wrewiris rkalze, xolo rTuli qanaobis dros eliptikur teritoriaze. 

amasTan martivi moZraoba miiRweva moZravi ybis RerZze dakidebiT, xolo rTuli _ moZravi 

ybis eqscentrikul lilvze dasmiT (cxrili 9.1 sqemebi). 
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ybebiani samsxvrevelas muSa organos kinematikuri parametrebis dadgena mniSvnelovani 

sakiTxia manqanis efeqturi funqcionirebisaTvis, kerZod, moZravi ybis zeda da qveda 

nawilebis svlaTa Tanafardoba. ybebian samsxvrevelaSi ybis rTuli moZraobiT moZravi ybis 

zeda nawilis svla metia, vidre qvedasi, xolo manqanaSi ybis martivi moZraobiT _ 

yvelaferi piriqiTaa. es garemoeba ybebian samsxvrevelebSi moZravi ybis rTuli qanaobiT 

uzrunvelyofs masalis efeqtur msxvrevas zeda zonebSi da Sesabamisad mwarmoeblurobis 

zrdas. magram samagierod am tipis samsxvrevelebSi moZravi ybis svlis vertikaluri 

Semdgeni mniSvnelovnad metia, vidre samsxvrevelebSi ybis martivi moZraobiT, rac iwvevs 

muSa ybis intensiur cveTas datvirTvis erTnair pirobebSi. aRniSnulis gamo ybebiani 

samsxvrevelebi ybis martivi qanaobiT ZiriTadad gamoiyeneba magari da abraziuli qanebis 

damsxvrevisaTvis, xolo samsxvrevelebi ybis rTuli moZraobiT _ saSualo simagris da 

abraziuli qanebis msxvrevisaTvis. ybebian samsxvrevelebs ybis rTuli moZraobiT aqvT 

SedarebiT naklebi masa da gabaritebi. 

ybebian samsxvrevelebSi Tu sawyisi masala D = 800...1000 mm-ia msxvrevis xarisxi 

miiReba zRvrebSi i = 4...5, Tu D = 340...550 mm-ia _ i = 7,5...8,5 da Tu D = 200...300 mm-ia 

_ i = 10,5...13. 

                      
nax. 9.3. ybebiani samsxvrevela ybis martivi moZraobiT 
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nax. 9.4. ybebiani samsxvrevela ybis rTuli moZraobiT 

 

cxrili 9.2. ybebiani samsxvrevelebis teqnikuri daxasiaTeba 

 

maCveneblebi 

ybis martivi moZraobiT ybis rTuli moZraobiT 

C
M

Д
-1

1
1
A

 

C
M

Д
-1

8
4
 

C
M

Д
-1

1
8
A
 

C
M

Д
-1

1
7
A
 

C
M

Д
-1

1
6
 

C
M

Д
-1

0
8
A
 

C
M

Д
-1

0
9
A
 

C
M

Д
-1

1
0
A
 

mimRebi naxvretis zomebi, 

BxL, mm 
900x1200 1200x1200  1500x2100 250x400 250x900 400x900 600x900 

mwarmoebloba, m3/sT 180 310 600 7,0 18,0 35 75 

natexis maqsimaluri zoma,mm 750 1100 1300 210 340 510 

gamomavali Wrilis sigane, 

b, mm 
130 155 180 40 60 100 

b-s regulirebis diapazoni, 

mm 
35 

+65 

_35 
40 45 20 

+30 

_20 

+40 

_25 

ZiriTadi Zravis simZlavre, 

kvt 
110 55x2 160 250 17 45 55 75 

gabarituli zomebi, mm 

    sigrZe 

    sigane 

    simaRle 

 

5300 

6000 

4000 

 

3960 

4570 

3450 

 

6400 

6800 

5000 

 

7500 

7000 

6000 

 

1400 

1300 

1500 

 

2500 

2400 

1900 

 

2500 

2400 

2200 

 

3000 

2500 

2600 

masa, t 63,2 63,3 123 250 3,0 8,4 10,85 18,5` 

 

 

 

cxrili 9.3. konusuri msxvrevarebis teqnikuri daxasiaTeba msxvili (wminda) 

msxvreviTi SesrulebiT 

maCveneblebi KCД-600 KCД-900 KCД-1200 KCД-1750 KCД-2200 KCД-3000  KMД-1200 KMД-1750 KMД-2200 KMД-3000 

msxvreveli konusis  

fuZis diametri, mm 

 

mimRebi Riobis sigane, mm 

 

 

 

gamomavali Riobis siganis 

regulirebis diapazoni,mm 

 

sawyisi masalis  

maqsimaluri zoma, mm 

 

mwarmoebluroba 

saSualo simtkicis 

masalaze, m3/sT 

 

Zravis simZlavre, kvt 

gabarituli zomebi, mm 

    sigrZe 

    sigane 

    simaRle 

 

600 

 

 

75 

 

 

12..35 

 

 

60 

 

 

12..40 

 

 

 

30 

 

1800 

1600 

1600 

 

5,0 

900 

 

 

130 

 

 

15..40 

 

 

105 

 

 

30..70 

 

 

 

55 

 

2500 

2000 

2400 

 

12,5 

1200 

 

 

185 

(125) 

 

20..25 

(10..25) 

 

  150 

(100)  

 

77..115 

(42..95) 

 

 

75 

 

3500 

2500 

3100 

 

22 

1750 

 

 

250 

(200) 

 

25..60 

(15..30) 

 

200 

(160) 

 

 170..320 
(100..190) 

 

 

160 

 

4400 

3400 

4400 

 

55 

2200 

 

 

350 

(275)  

 

30..60 

(15..30)  

 

300 

(250) 

 

360..610 
(180..360) 

 

 

250 

 

5500 

4300 

5100 

 

100 

3000 

 

 

600 

(475)  

 

50..80 

(25..50) 

 

 500 

 (380) 

 

700..1100 
(425..850) 

 

 

500 

 

7000 

5500 

6500 

 

250 

1200 

 

 

100 

(50) 

 

5..15 

(3..12) 

 

80 

(40) 

 

45 

(27) 

 

 

75 

 

3500 

2500 

3100 

 

22 

1750 

 

 

130 

(80)  

 

9..20 

(5..15) 

 

  100 

(70) 

 

95..130 

 (85..110) 

 

 

160 

 

4400 

3400 

4400 

 

55 

2200 

 

 

140 

(100)  

 

10..20 

(5..15) 

 

  100 

(85) 

 

 220..260 

 (170..220) 

 

 

250 

 

5500 

4300 

5700 

 

100 

3000 

 

 

220 

(120) 

  

15..25 

(6..20) 

 

  180 

(100) 

 

  330..520 

(320..440) 

 

 

500 

 

7000 

5500 

7100 

 

250 
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masa, t 

 

cxrili 9.4. valcebiani samsxvrevelebis teqnikuri maxasiaTeblebi* 

maCveneblebi 
DP _ 400x250 

DГP_ 400x250 

DP_ 600x400 

DГP_ 600x400 
DГ_ 800x500 DГ_ 1000x550 DГ_ 1500x600 DЧГ_ 900x700 

valcebis zomebi 

DxL, mm 
400 x 250 600 x 400 800 x 500 1000 x 550 1500 x 600 900 x 700 

valcebs Soris 

Wrilis sigane,mm 
5 _ 20 10 _ 30 4 _ 26 4 _ 18 4 _ 20  

10 _40;  

2 _ 10 

mwarmoebluroba, 

m3/sT 
5,6 _ 24 18 _ 54 10,8 _ 43 11,9 _ 53,5 13 _ 65 120 

natexis maqsima-

luri zoma,mm 
40 60 40 50 75 40 

valcis 1 sm-ze 

mosuli Zala, kn 
15 _ 30 9 _ 20 15 _ 30 17 _ 35 20 _ 40 3,5  

brunvis sixSire, 

wm-1 

120; 180;  

240 

100; 130;  

160 

100; 145; 

172 

57; 90; 

115 

38; 60; 

76 
115; 180 

el. Zravis sim-

Zlavre, kvt 
8 22 30 45 55 40 

masa, t. 1,7 5 7,8 13,3 33 35 

 

 

* DГ _ orvalciani samsxvrevela gluvi valcebiT; DP _ igive daRaruli valcebiT; 

DГP _ igive gluvi da daRaruli valcebiT; DЧГ _ oTxvalciani samsxvrevela gluvi 

valcebiT. 

 

 

Tu samsxvrevelas mTavar parametrs, CatvirTvis Riobs avRniSnavT zomebiT BxL, maSin 

B  (1,18...1,25)D, L = (1,4...3,3)B, sadac D sawyisi masalis diametria. amasTan didi zomebi 

mcire zomis samsxvrelebisTvisaa gankuTvnili (cxrili 9.2). 

samsxvrevebi ybis rTuli qanaobiT muSaoben qanis gaWyletvis da nawilobriv misi 

gaxexvis principiT. amis gamo samsxvrevelas ybebi aRWurvilia wiboebiani filebiT 

maRalmanganumiani (12...14%Mn) foladisagan. amasTan SeuRlebuli erTi filas wibo 

eTanadeba meoris Rrmuls. ukanaskneli uzrunvelyofs masalaze mRunav moments, rac 

yvelaze efeqturad realizdeba samTo qanebis msxvrevis procesSi. 

konusuri samsxvrevelebi (nax. 9.5). aRniSnuli tipis samsxvrevelebi gamoiyenebian 

qanebis saSualo da wvrili msxvrevisaTvis da iSviaTad magari da saSualo qanebis (f = 

3...10 protodiakonoviT) msxvili msxvrevisaTvis. konusuri samsxvrevelebi ybebianebTan 

SedarebiT, arian ufro mwarmoeblurebi, magram gamoirCevian konstruqciuli sirTuliT da 

didi gabaritebiT simaRleSi. 

konusuri samsxvrevelebis muSa organos Seadgenen: uZravi gare da Sida moZravi 

wakveTili konusebi. orive maTgani bronirebulia cveTamedegi filebiT. 

msxvreva konusur samsxvrevelebSi xorcieldeba or wakveTil konusSi qanebis 

moxvedris Semdeg. msxvreva warmoebs uwyvetad Sida konusis eqscentriulad moZraobis 

Sedegad, ris gamoc msxvrevis kameraSi erTdroulad warmoiSveba konusebis miaxloebis 

(msxvrevis) da daSorebis (gantvirTvis) zonebi. orive zona erTmaneTis pirdapir arian 

ganlagebulni da uwyvetad gadaadgildebian wrewirze. 
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msxvrevis sakanis rgoluri Riobi iwodeba mimReb fanjarad, xolo dabali _ 

gamomaval Wrilad. amasTan gamomaval Wrilad miCneulia araTanabari rgolis minimaluri 

mniSvneloba, anu konusebis erTmaneTTan miaxloebis adgili. 

konusuri samsxvrevelebis mTavar parametrad miCneulia mmsxvreveli konusis fuZis 

zomebi. 

konusuri samsxvrevelebi klasificirebulia misi zomebiT: msxvili (KKD), saSualo 

(KCD), patara (KMD). agreTve gamomuSavebuli produqciis zomebiT: uxeSi (Гp) da 

wvrili (T). maTi teqnikuri maxasiaTeblebi mocemulia qvemoT (cxrili 9.3). 

 
 

nax. 9.5. konusuri samsxvrevela: 

1 _ uZravi konusi; 2 _ moZravi konusi; 3 _ lilvi 

 

 
nax. 9.6. valcebiani samsxvrevelas sqema: 

1 _ sadgari; 2,4 _ valcebi; 3,6 _ sakisrebi; 5 _ sayrdeni zambara 

 

valcebiani samsxvrevelebi ZiriTadad gamoiyenebian rbili da saSualo simagris qanebis 

(protodiakonoviT f = 1...8) saSualo da wvrili msxvrevisaTvis. aseTi samsxvrevelebis 

muSa organoebis konstruqciuli sqemebi gamoirCeva didi mravalferovnebiT: samsxvrevelebi 

magari an rbili qanebisaTvis, samsxvrevelebi gluvi, wiboebiani, kbilebiani, naxvretebiani 

da a.S. valcebiT. 
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nax. 9.7. rotoruli samsxvrevela: 

1 _ rotori; 2 _ muSa elementi; 3 _ korpusi; 4,7 _ sakisrebi; 5,6 _ maregulirebeli 

zambarebi 

 

gluvi valcebis diametri 15...20-jer metia sawyisi natexis zomebze. Sesabamisad 

yvelaze didi valcebisaTvis (1500 mm) yvelaze didi sawyisi diametri ar SeiZleba 100 mm-

ze meti iyos. xolo daRarul valcebze es maCvenebeli SeiZleba gaizardos 1,5...2-jer. sxva 

sityvebiT, sawyisi natexebis maqsimaluri zomebi aseTi samsxvrevelebis gamoyenebis 

SemTxvevaSi mniSvnelovnad mcirea vidre ybebiani samsxvrevelebiT muSaobis dros. 

 

 

cxrili 9.5. erTrotoriani samsxvrevelebis teqnikuri maxasiaTeblebi 

maCveneblebi 

saSualo da wvrili 

msxvrevis 
msxvili msxvrevis 

C
M

Д
-7

5
A
 

C
M

Д
-9

4
 

C
M

Д
-8

5
A
 

C
M

Д
-8

6
A
 

C
M

Д
-9

5
 

C
M

Д
-8

7
 

rotoris zomebi, mm: 

   diametri 

   sigrZe 

 

mwarmoebloba, m3/sT 

mimRebi Riobis zomebi, mm 

   grZivi 

   ganivi 

sawyisi masalis maqsimaluri zoma, mm 

 

1000 

1000 

 

135 

 

1000 

500 

300 

 

1250 

1250 

 

200 

 

1250 

600 

375 

 

800 

630 

 

60 

 

630 

550 

400 

 

1250 

1000 

 

135 

 

1000 

875 

600 

 

1600 

1250 

 

200 

 

1250 

1100 

800 

 

2000 

1600 

 

370 

 

1600 

1400 

1100 
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simZlavre, kvt 

gabarituli zomebi, mm 

    sigrZe 

    sigane 

    simaRle 

masa, t. 

125 

 

2700 

2800 

2100 

10,0 

200 

 

3400 

3200 

2800 

18 

40 

 

2500 

1700 

2150 

6,0 

100 

 

3200 

2350 

2800 

15 

160 

 

4200 

2900 

3500 

30 

250 

 

5600 

3600 

4400 

68 

 

 

 

rotoruli samsxvrevelebi gansazRvrulia iseTi saSualo simagris mcire abraziuli 

mTis qanebis msxvrevisaTvis rogoricaa: kirqva, dolomiti, mergeli, TabaSiri da a.S. 

rotoruli samsxvrevelebi ybebian da konusurebTan SedarebiT ufro 

maRalmwarmoebluria, aqvT mcire masa da gabaritebi, martivia dasamzadeblad, naklebad 

mgrZnobiareni arian aramsxvrevadi sagnebis mimarT, miRebuli produqtis forma 

geometriulad ufro mowesrigebulia (metia kubis formis natexebi). naklovani mxarea: 

dabali saimedoba, mcire resursi. 

rotoruli samsxvrevelebis mTavari parametrebia: rotoris diametri da sigrZe.  

rigi rotoruli samsxvrevelebis teqnikuri daxasiaTebebi mocemulia cxrilSi 9.5. 

 

 

9.2. cxavebi 

cxavebis saSualebiT, rogorc cnobilia xdeba inertuli masalebis masis gancalkeveba 

maTi simsxos niSniT, cal-calke fraqciebad. 

Tavisi konstruqciuli Sesrulebis da amZravis mixedviT arseboben Semdegi tipis 

cxavebi: 

uZravi cecxlrikovani, dolisebri, eqscentrikuli, inerciuli vibrocxavebi. 

uZravi cecxlrikovani cxavebi warmoadgens cecxlrikovan gisoss cveTamedegi 

foladisagan, romelic horizontisadmi garkveul kuTxiT idgmeba. produqti gisosis zeda 

wertilidan simZimis ZaliT moZraobs qveviT. isini gamoiyenebian produqciis winaswari 

gacxavebisaTvis. 

dolisebri cxavebi warmoadgens mbrunav dols, romelic daxrilia 5...70-iT, romlis 

gverdiTi zedapirebi damzadebulia perforirebuli foladis furclebisagan. brunvis 

sixSire aseTi cxavebisa damokidebulia mis diametrze da Seadgens 15....20 wT-1. 

mwarmoebloba aseTi cxavebisa icvleba zRvrebSi 10...45 m3/sT 1,7...4,5 kvt simZlavris 

SemTxvevaSi. 

eqscentriuli cxavebi warmoadgenen 15...250-iT daxrili kolofis formis WurWels, 

romelic saxsruladaa SeerTebuli amZravis eqscentriul lilvTan. aseTi SeerTebis gamo 

masala iRebs wriul rxevebs mudmivi amplitudiT (4...5 mm). rxevebis sixSire aris 

800...1400 rxeva wT-Si. 

inerciuli vibrocxavebi arseboben daxrili (10...250) an horizontaluri. maT amZrav 

meqanizms warmoadgens lilvi debalansebiT. amasTan rxevis amplitudis regulireba xdeba 

sacvleli debalansebiT. aseTi cxavebi gamoiyeneba muSaobis mZime pirobebSi sasaqonlo 

gacxavebis dros. 

lilvis brunvis sixSire daxrili inerciuli vibrocxavis SemTxvevaSi Seadgens 800 

wT-1, amplitudiT 3,7...4,5 mm. horizontaluris SemTxvevaSi rxevis sixSire Seadgens 

500...700-s wuTSi, amplitudiT 8...12 mm. 
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horizontaluri vibrocxavebi daxrilTan SedarebiT uzrunvelyofen ufro maRal 

xvedriT mwarmoeblobas da gancxavebis ukeTes xarisxs. 

 
 

nax. 9.8. brtyeli cxavebis sqemebi: 

1 _ eqscentriuli; 2 _ daxrili inerciuli; 3,4 _ horizontaluri inerciuli 

 

 

 

 

 

 

 

 

10. amwe-satransporto manqanebi 

 

amwe-satransporto manqanebi samSeneblo saqmeSi gamoiyeneba samSeneblo masalebisa da 

konstruqciebis gadasaadgileblad da samontaJod, agreTve teqnologiuri mowyobilobis 

momsaxureobisaTvis da maT dasamontaJeblad. 

amwe-satransporto manqanebi muSaobis xasiaTis mixedviT miekuTvnebian cikluri 

moqmedebis manqanebs. amasTan maT mTavar parametrad miCneulia: tvirTamweoba. 

tvirTamweobad igulisxmeba tvirTis (sasargeblo) maqsimalurad dasaSvebi masa, romelzec 

is aris gaangariSebuli. Sesabamisad tvirTamweoba gamoisaxeba masis erTeulebSi: kg, tona. 

amwe-satransporto manqanebi xasiaTdebian Semdegi maxasiaTeblebiT: gadawvdoma (mali), 

tvirTis awevis simaRle, muSa moZraobebis siCqareebi, masa, moxmarebuli simZlavre, 

datvirTva sayrden kvanZebze. 

zogierTi amwe - satransporto manqanebis tvirTamweoba icvleba gadawvdomis mixedviT 

(isruli amweebi). gadawvdomad miiCneva manZili isris brunvis RerZidan tvirTamwevi 

organos centramde. amitom aseTi amweebi xasiaTdebian satvirTo momentiT (t.m), anu igi 

warmoadgens tvirTis masis namravls gadawvdomaze (m), rac daaxloebiT mudmiv sidides 

warmoadgens. 

daniSnulebis mixedviT amwe-satransporto manqanebi mocemul naSromSi dayofilia 

Semdeg jgufebad: damxmare amwe - satransporto manqanebi, samSeneblo sawevelebi, 

samSeneblo amweebi, specialuri amwe-milCamwyobebi. 
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damxmare amwe-satransporto manqanebi. amwe-satransporto manqanebis am jgufs 

miekuTvnebian: domkratebi, samSeneblo jalambrebi, sakidi jalambrebi (talRebi, 

eleqtrotalRebi) isini ZiriTadad Seicaven mxolod erT meqanizms da axorcieleben 

tvirTis gadaadgilebas vertikalurad (domkratebi, samSeneblo jalambrebi, talRebi) an 

horizontalurad (wevis jalambrebi) liandagze an mimarTvelebze. 

 

 

 
nax. 10.1. lartyuli domkrati: 

a - saerTo xedi; б - muxruWi 

 

domkratebi (nax.10.1, 10.2, 10.3) mSeneblobaSi gamoiyenebian samontaJo da saremonto 

samuSaoebis dros tvirTis mcire simaRleze awevisaTvis. amasTan isini tvirTze moqmedeben 

qvevidan. 

 
nax. 10.2. xraxnuli domkrati: 

a - saerTo xedi; б - saxeluri 
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nax. 10.3. hidravlikuli domkrati: 

a - xelis amZraviT; б - RerZis gasaWimi mowyobiloba 

 

domkratebis yvelaze gavrcelebuli saxeebia: lartyuli, xraxnuli da hidravlikuri. 

samSeneblo jalambrebi (nax.10.4) gamoiyeneba samSeneblo konstruqciebis Tu sxva mZime 

tvirTebis gadasaadgileblad sxvadasxva pirobebSi.  

 

 

 
nax.10.4. jalambris kinematikuri sqemebi 

 

samSeneblo sawevelebi gadaadgileben tvirTebs (satvirTo sawevelebi) an adamianebs 

(samgzavro) mkacrad gansazRvruli mimarTulebiT.  

samSeneblo sawevelebi (nax.10.5) gankuTvnilni arian imisaTvis, rom aswion tvirTebi 

an adamianebi sxvadasxva samSeneblo Tu sxva samuSaoebis Sesrulebis dros nagebobis 

sxvadasxva simaRleze. amasTan tvirTebi Tavsdeba an cicxvebSi, an kabinebSi, an baqabze. 

gadaadgileba xdeba vertikalurad! (ukidures SemTxvevaSi vertikalur mimarTulebasTan 

axlos). 

samSeneblo amweebi yvelaze ufro rTuli da universaluri manqanebi arian. isini 

gankuTvnilni arian sacalo tvirTebi gadaadgilebisaTvis sivrculi traeqtoriiT 

sxvadasxva manZilze da sxvadasxva konfiguraciiT. 
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nax.10.5. satvirTo samSeneblo sawevela 
 

 

isini gansxvavdebian erTmaneTisagan konstruqciuli gadawyvetiT. ase magaliTad: 

konsoluri (isruli) da maluri (xiduri); stacionaluri da gadasaadgilebeli. 

konsolur amweebs miekuTvneba: stacionaluri anZuri, koSkuri, isruli TviTmavali, 

specialuri milCamwyobi. 

malurs miekuTvneba: xiduri, xarixa, da kabeluri amweebi. 

amweebis amZravebisaTvis gamoiyeneba Semdegi tipis Zravebi: Siga wvis Zravebi, 

hidravlikuri, eleqtruli (cvladi da mudmivi). 

amweebis tipiuri meqanizmebia: tvirTamwevi, gadamaadgilebeli, maT Soris misi 

romelime nawilis (urikis), mosabrunebeli, gadawvdomis cvlilebis. 

koSkuri amwe erT-erTi yvelaze gavrcelebuli saxea samSeneblo saqmeSi (nax.10.6).  

koSkuri amwis mTavari parametrebia tvirTamweoba anu tvirTis maqsimaluri masa mis 

Sesabamis gadawvdomaze. magram radganac isruli amweebis tvirTamweoba cvladia ufro 

upriania koSkuri amwis mTavar parametrad miviCnioT satvirTo momenti. amasTan ZiriTad 

parametrebad miCneulia: kavis awevis maqsimaluri simaRle, nulovani wertilidan dabla 

dawevis siRrme, max da min-uri gadawvdomebi, muSa siCqareebi, masa, gabaritebi, simZlavris 

da sayrdeni datvirTvebis maCveneblebi. 

koSkebs tipebis mixedviT ganasxvaveben: koSkur amweebs sabruni koSkiT da arasabruni 

koSkiT. 

zogadad koSkur amweebs yofen: gadasaadgilebel amweebad (liandagze) da 

stacionalurad (misadgmeli). agreTve cnobilia da bolo dros farTod gamioyeneba 

TviTamwevi amweebi. 
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nax.10.6. koSkuri amwe mosabrunebeli koSkiT 

 

isruli TviTmavali amweebi farTod gamioyeneba rogorc samontaJo samuSaoebis dros, 

aseve datvirTva-gadmotvirTvis procesebSi (nax.10.7), aseTi amweebis ZiriTadi Rirsebaa: 

misi amZravis avtonomiuroba da mobiluroba. 
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nax. 10.7. saavtomobilo amwe 

 

isruli TviTmavali amwis mTavari parametri _ tvirTamweoba realizdeba mxolod 

autrigerebis gamoyenebiT. yofil sabWoTa kavSirSi farTod gamioyeneboda isruli 

TviTmavali amwis indeqsaciis Mинстройдормаш-is sistema (ix. me-13 Tavi). 

isruli TviTmavali amweebis erT-erTi yvelaze popularuli saxea saavtomobilo 

amweebi, romlebic moixmareba Semdegi tvirTamweobiT: 4; 6,3; 10; 16 t. farTod gamoiyeneba 

agreTve saavtomobilo tipis amwe specialur tipis Sasize tvirTamweobiT: 25, 40, 63, 

100, 250t. yofili ssrk-s ekonomikur sivrceSi perspeqtivaSia 40 toniani tvirTamweobis 

yvelganmavali Sasize damontaJebuli amwis gamoSveba. 

sajariso da saxalxo meurneobaSi gamoyenebuli mxolod zogierTi saavtomobilo 

amweebis maxasiaTeblebi mocemulia me-14 TavSi (cx. 14.4). 

 

 
nax. 10.8. milCamwyobi amwe 
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specialuri milCamwyobi amweebi gamoiyeneba navTob da gazsadeni magistralebis 

mSeneblobis dros milebis CawyobisaTvis (nax.10.8). agreTve am procesSi gamoyenebuli 

mowyobilobis momsaxureobisaTvis. ZiriTadi konstruqciuli gadawyvetileba: isari 

damontaJebulia traqtoris gverdiT mxares. traqtori gadaadgildeba Txrilis gaswvriv. 

 

 

 

 

 

11. saburR-tvirTamwevi manqanebi 

 

saburR-tvirTamwevi manqanebi montaJdeba avtomobilebze, muxluxa da pnevmoTvlian 

traqtorebze da gankuTvnilni arian 0,3.....0,8 m diametris ormoebis amoRebisaTvis siRrmiT 

3 m-mde (traqtoris bazaze) da 8 m-mde (avtomobilis bazaze) eleqtro da 

kavSirgabmulobis boZebis Cadebis, gadaRobvebis dgarebis Camagrebisa da sxva 

samuSaoebisaTvis. sxvadasxva diametrebis Rrmulebis misaRebad manqanebi kompleqtdebian 

sacvleli burRebiT. 

 
 

nax. 11.1. saburR-tvirTamwevi manqanis muSa mowyobiloba: 

1 _ hidrocilindri; 2 _ anZa; 3 _ mabrun-reduqtori;  

4 _ waxnagovani Stanga; 5 _ mTxreli niCbebi; 

6 _ winaburRi; 7 – doli; 8 _ satvirTe doli; 9 _ menji; 10 _ hidrocilindrebi; 11 _ 

vazna 
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qvemoT sacnobare masalebSi mocemulia mxolod msubuqi saburR - tvirTamwevi 

manqanebi. amasTan БМ-205Б, БМ-305A, БМ-302Б da БKМA-1/3,5 ganekuTvnebian cikluri 

moqmedebis manqanebs, xolo БKМ-2/1,25 da БKМ-2,5/2 _ uwyveti moqmedebis manqanebs. yvela 

maTgani gansazRvrulia I-V kategoriis gruntebSi samuSaod. 

 

saburR - tvirTamwevi manqanebis maxasiaTeblebi 

 
m a C v e n e b eуl i БМ-205Б БМ-305A БМ-302Б БKМ-2/1,25 БKМ-2,5/2 БKМA-1/3,5   

burRvis siRrme, m 

Rrmulis diametri, m 

burRvis kuTxe, .......0 

amwis tvirTamweoba, t 

kavia awevis  maqsimaluri 
simaRle, m 
 
maqsimaluri sabruni 
momenti, kn.m. 
 

brunvis sixSire,wm-1 

amZravis tipi 

saburRi instrumentis tipi 

 

teqnikuri mwarmoebloba, m/sT 
 

masa, t 

manqanis baza 

2 3 3 2 2,5 3,5 

0,35; 0,5; 0,63; 0,8 0,36; 0,45 0,3; 0,6 

60...102 62..95 62..96 75...95 75...95 60...98 

1,25 1,25 1,25 1,25 2 2 

5,4 6,6 6,3 6 7,2 6,8 

4,9 5,38 4,9 4,5 4,5 8,36 

3,3 3,01 3,03 1,21 1,21 3,0 

m e q a n i k u r i 

niCbiani  Snekuri niCbiani 

4,35 4,47 3,61 4,4 3,03 4,0 

5,46 8,7 5,3 5,5 9,3 7,3 

traqtori traqtori avtomobili 

ГАЗ-66 

traqtori traqtori avtom. 

ЗИЛ-130 

 

 

 

 

 

12. betonis da xsnarebis mosamzadebeli manqanebi da mowyobilobebi 

 

betonis da xsnarebis momzadebis procesi Sedgeba ori ZiriTadi operaciisagan: 

komponentebis dozirebisa da Serevisagan. masalebis Sereva xdeba sxvadasxva tipis 

Semrevebis saSualebebiT. 

 

12.1. betonsarevebi 

 

dozirebebuli komponentebiT (Semkvreli masala, wyali, inertuli Semavsebeli, 

qimiuri danamatebi) betonis xsnarebis momzadebisaTvis iyeneben sxvadasxva tipis da 

daniSnulebis betonsarevebs. maTi klasificireba ZiriTadad xdeba sami niSniT: 

eqspluataciis pirobebiT, muSaobis reJimiT da Serevis meTodiT. 

e q s p l u a t a c i i s  p i r o b e b i s mixedviT arseboben gadasaadgilebeli 

da stacionaluri betonsarevebi. 

gadasaadgilebeli betonsarevebi gamoiyeneba gancalkevebul obieqtebze mcire 

moculobis da saremonto samuSaoebis Catarebis dros. 
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stacionaluri betonsarevebi gamoiyeneba betonsarevi teqnologiuri mowyobilobis da 

saSualo da didi mwarmoeblobis qarxnebis dakompleqtebisaTvis. 

m u S a o b i s  r e J i m i s mixedviT betonsarevi manqanebi SeiZleba iyos: 

cikluri da uwyveti moqmedebis. cikluri moqmedebis betonsarevebSi betons xsnaris 

momzadeba swarmoebs Semdegi operaciebiT: CatvirTva, Sereva da mza produqciis gantvirTva. 

dizirebuli komponentebis Semdegi porcia Semrev mowyobilobas miewodeba mxolod mza 

narevis gantvirTvis Semdeg. 

cikluri qmedebis betonsarevis muSa organoebi muSaoben xanmokle ganmeorebad 

reJimebSi, rac bunebrivia, uaryofiTad moqmedebs manqanisa da misi kvanZebis xangamZleobaze. 

cikluri qmedebis betonsarevis mTavar parametrs warmoadgens dolis sasargeblo 

tevadoba, anu mza narevis moculoba litrebSi erT ciklze, agreTve CasatvirTi fxvieri 

komponentebis moculoba. 

uwyveti qmedebis betonsarevSi betons narevis komponentebi uwyvetad miewodebian 

lenturi mkvebaviT an lenturi konveieriT. amasTan komponentebi miewodebian erTdroulad 

lentze erT fenad (cementi, qviSa, RorRi). Semrev dols aseve uwyvetad miewodeba wylis 

Wavli. Serevis procesi mimdinareobs mza narevis ganmtvirTav Riobisken gadaadgilebiT, 

saidanac miewodeba satransporto saSualebas. 

uwyveti qmedebis betonsarevis mTavar parametrs warmoadgens misi mwarmoebloba 

(m3/sT). uwyveti qmedebis Semrevi yvelaze xSirad gamoiyeneba im pirobebSi, roca ar aris 

saWiro komponentebis xSiri cvlileba, rac Tavis mxriv saWiroebs dozatorebis 

gadawyobas sxva parametrze. 

S e r e v i s  m e T o d i s mixedviT ganasxvaveben gravitaciul da iZulebiTi 

arevis betonsarevebs. 

gravitaciuli betonsarevis muSa organos warmoadgens mbrunavi doli, romlis Siga 

zedapirze damagrebulia muSa frTebi. dolis Sesabamisi sixSiriT brunvis dros 

komponentebi frTebis saSualebiT aitaceba zeviT im mdgomareobamde, saidanac 

gravitaciuli ZalebiT dabla ecemian da Seerevian qveda fenebs. ukanasknelni Semdgom 

Tavadac aitacebian zemoT da a.S. ase xdeba narevis momzadeba. aseTi Semrevebi kargad 

amzadeben moZrav da saSualod moZrav betonis narevebs da naklebad efeqturni arian xisti 

da nela moZravi betonis narevis damzadebisaTvis, rac teqnologiuri procesis 

TaviseburebebiT aixsneba. 

iZulebiTi arevis SemrevebSi komponentebis Sereva xdeba frTebiT, romlebic brunaven 

betonsarevis korpusSi. amasTan, Semrevis korpusi warmoadgens an varclisebr formis 

WurWels, romelSic moTavsebulia horizontaluri frTebiani lilvebi, an avzis saxis 

korpuss swrafad mbrunavi rotoriT, an jamisebr WurWels romelSic frTebiani lilvi 

brunavs. 

aseT SemrevebSi SesaZlebelia xisti da nela moZravi betonis narevebis momzadeba. 

magram aseTi Semrevebi saWiroeben didi simZlavris amZravebs da axasiaTebT korpusisa da 

frTebis intensiuri cveTa. aseTi Semrevebis naklovanebad iTvleba agreTve is, rom masSi 

CasatvirTi komponentebis maqsimaluri zoma gravitaciulTan SedarebiT SezRudulia. 

post sabWoTa kavSiris ekonomikur sivrceSi farTo gamoyenebas poulobs saxelmwifo 

standartebiT gaTvaliswinebuli cikliuri, gravitaciuli betonsarevebis 13 tip-zoma mza 

narevebis momzadebis Semdegi moculobebiT: 33, 65, 165, 250, 330, 500, 750, 1000, 2000, 

3000, 4000, 5000, 6000 l. 

naxazze 12.1 mocemulia gravitaciuli betonsarevi, romelic gankuTvnilia betonis 

narevis mosamzadeblad Semavseblis maqsimaluri zomisaTvis 120 mm-mde. xSirad es Semrevebi 

gamoiyeneba betonis qarxnebisa rkina-betonis teqnologiuri xazebisa da mowyobilobebis 

makompleqtebel nakeTobad. 
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cxrili 12.1. cikliuri gravitaciuli qmedebis betonsarevebis teqnikuri maCveneblebi 

maCveneblebi СБ-174 СБ-30Г СБ-16Г СБ-91Б  СБ-153А СБ-162 

betonis mza narevis 

moculoba, l  
65 165 330 500 1000 3000 

CatvirTvis moculoba 

mSrali SemavsebliT, l 
100 250 500 750 1500 4500 

ciklTa ricxvi sT-Si  26 30 32 30 22 20 

Semavseblis maqsimaluri 

zoma, mm 
40 70 70 70 120 150 

dolis brunvis sixSire, 

wT-1 
25 20 18 18 17,6 13 

amZravis simZlavre kvt 0,5 2,2 4 4 15 30 

gabarituli zomebi, mm 

sigrZe  

sigane  

simaRle 

 

1760 

1100 

1400 

 

1915 

1690 

2260 

 

2550 

2020 

2850 

 

1850 

1800 

2000 

 

2600 

2520 

2300 

 

3530 

3500 

3260 

masa, kg 150 700 1900 970 2700 8700 

 

 
nax. 12.1.  cikliuri grvitaciuli qmedebis betonsarevis saerTo xedi: 

1 _ cilindruli rkali; 2 _ Semrevi doli; 3 _ eleqtroZravi; 4 _ hidrocilindri; 

5 _ sayrdeni dgari. 

 

am tipis betonsarevebis (nax.12.1.) ZiriTad asawyob erTeulebs Seadgens: sayrdeni 

dgari (5), Semrevi doli (2), romlis Sida zedapirze ganlagebulia frTebi, eleqtruli 

Zravi (3), dolis gadayiravebis pnevmocilindri (4) da cilindruli gare rkali (1), 

romlis Sida zedapiri gamoikvreba sacvleli cveTamedegi foladis furclebiT. 
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cikluri iZulebiTi qmedebis rotoruli tipis betonsarevis 11 tip-zoma post 

sabWoTa kavSiris ekonomikur sivrceSi rekomendirebuli iyo saxelmwifo standartiT. maTi 

mTavari parametris _ mza narevis moculoba Seadgens: 33, 65, 165, 250, 330, 500, 750, 

1000, 2000, 3000, 4000l. 

 

 
nax.12.2. 

cikluri iZulebiTi qmedebis betonsarevis kinematikuri sqema: 

1 _ amZravi agregati; 2 _ quro; 3 _ mayuCi; 4 _ haergamanawilebeli; 

5 _ ventili; 6 _ pnevmaturi cilindri; 7 _ rotori. 

 

 

naxazze 12.2. mocemulia cikluri iZulebiTi qmedebis betonsarevis kinematikuri sqema. 

am tipis betonsarevebi gankuTvnilia xisti da moZravi betonis narevebis momzadebisaTvis 

betonis qarxnebisa da mowyobilobebis teqnologiur xazebSi. Serevis amZravi (1) Seicavs 

eleqtroZravs da reduqtors, romlis gamomavali lilvi milisur-TiTa  quroTi  (2) 

gadascems  brunvas rotors (7),  romelic  or gorgolaWian gorvis sakisrebzea 

bazirebuli. rotorze xistad aris damagrebuli safxeki da ori frTa zeda fenebis 

arevisaTvis, xolo fskeris frTebi da gareTa safxeki frTa aRWurvilia amortizatorebiT, 

romlebic gamoricxaven frTebis motexvas da gaWedvas SemrevSi Semavseblis msxvili 

natexis moxvedris SemTxvevaSi. SemrevSi CatvirTva xorcieldeba, saxuravSi Cadgmuli 

milyeliT, xolo mza narevis gantvirTva xdeba fskerSi arsebuli Riobidan, romelic 

aRWurvilia brtyeli seqtoruli saketiT. saketis amZravad gamoiyeneba pnevmaturi 

cilindri (6), romelsac ventilisa (5) da haergamanawilebelis (4) gavliT miewodeba 

SekumSuli haeri. xmauris Semcirebis mizniT nakeToba aRWurvilia mayuCiT (3).  

batonsarevis swori eqspluataciis aucilebeli pirobaa _ masSi sawyisi   

komponentebis CatvirTva ganxorcieldes rotoris brunvis dros.  

uwyveti qmedebis orlilva betonsarevi komponentebis iZulebiTi SereviT (nax. 12.3) 

Seicavs amZravs, korpuss da or frTebian lilvs. amZravi gulisxmobs eleqtroZravas (1), 

solRvedur gadacemas (2), reduqtors (3), gamTanabrebel quros (4) da kbilanur 

gadacemas (5). amasTan korpusi warmoadgens varclisebur WurWels. betonsarevis muSa 
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organoebia ori lilvi (10), romelzec damagrebulia frTebi (7) sacvleli niCbebiT (8). 

 
nax. 12.3. 

uwyveti qmedebis orlilva betonsarevi: 

1 _ eleqtroZravi; 2 _ solRveduri gadacema; 3 _ reduqtori;  4 _ gamTane- 

brebeli quro;  5 _ kbilanuri gadacema; 6 _ korpusi; 7 _ frTebi; 8 _ sacvleli 

niCbebi; 9 _ gambrjeni milisebi; 10 _ lilvebi; 11,12 _ sakisrebi. 

 

amasTan niCbebi mobrunebulia imgvarad, rom lilvis RerZTan Seadgenen 450-s. frTebi 

fiqsirebulia lilvze gambrjeni milisebis meSveobiT. milianad frTebi niCbebTan erTad 

lilvebze warmoqmnian xraxnul wyvetil zedapirs. lilvebi bazirebulia sakisrebSi (11,12) 

teqnologiur procesSi warmoqmnili RerZuli Zalebis gawonasworebisaTvis 

gaTvaliswinebulia sayrdeni sakisrebi. kinematikur sqemaSi kbilanuri gadacemis (5) 

saSualebiT miRweulia lilvebis urTierTsawinaaRmdego, sinqronuli brunva. Semrevi 

komponentebis CatvirTva xdeba milyelidan (6). 

Semrevis frTebi imgvaradaa ganlagebuli, rom asarevi masis Semxvedri nakadebi ganiv 

kveTSi intensiurad gadaadgildebian, xolo sigrZeze _ SedarebiT nela. Sedegad Serevis 

efeqti izrdeba da Sesabamisad miiRweva produqciis erTgvarovneba. 

uwyveti iZulebiTi qmedebis betonsarevebi gamoiyenebian xisti da moZravi xsnarebis 

mosamzadeblad, roca Semavseblis natexis zoma 40_70 mm farglebSia. 

farTod  aris gamoyenebuli Raruli orlilva betonsarevebi post sabWoTa kavSiris 

sivrceSi. maTgan erT-erTi gavrcelebuli markaa СБ-163 mza narevis moculobiT 1000 l 

(nax.12.4). 

am saxis Semrevebi rotoruli tipis betonsarevebTan  SedarebiT karg SesaZleblobas 

iZleva Semcirdes rigi xvedriTi maCveneblebi. kerZod, energotevadoba 1 m3 produqciaze 

20%-iT, xolo cementis xarji _ 10%-iT. 

qvemoT moyvanilia erT-erTi aseTi saxis Semrevis maxasiaTeblebi. 

 

           СБ-163 betonsarevis teqnikuri maxasiaTeblebi: 

betonis mza narevis moculoba, l                   1000 

CatvirTvis moculoba mSrali SemavseblebiT, l       1500 

Semavseblis maqsimaluri zoma, mm                     70 
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lilvebis brunvis sixSire, wT-1                      32 

amZravis simZlavre, kvt                             30 

gabarituli zomebi, mm 

   sigrZe                                    3450 

   sigane                                    2000 

   simaRle                                      1640 

masa, kg                                          4800 

 

 

 
 

nax. 12.4. Raruli orlilva betonsarevi 

 

betonsarevis struqturuli agebuleba da lilvebis moZraobis kinematika zemoT 

ganxiluli nakeTobis analogiuria. amasTan gansxvavebulia gantvirTvis cikluri meqanizmi, 

romelic xorcieldeba ormagi moqmedebis pnevmocilindriT. ukanaskneli, ori korpusis 

erTmaneTis mimarT mdebareobis SecvliT warmoqmnis Riobs gantvirTvisaTvis. amasTan 

gantvirTva swarmoebs lilvebis brunvis SeuCerebliv. 

 
                            nax. 12.5. 

uwyveti gravitaciuli qmedebis betonsarevi: 

1 _ CasatvirTi bunkeri; 2 _ Semrevi doli; 3 _ sadgari; 4 _ gorgolaWebi;  

5 _ ganmtvirTavi bunkeri; 6 _ manebi; 7 _ lilvi; 8 _ reduqtori; 9 _ garsacmi; 10 

_ brtyeli niCbebi. 

 

 

uwyveti gravitaciuli qmedebis betonsarevis (nax.12.5) SemTxvevaSi muSa organo 

warmoadgens Semrev dols (2), romelic eyrdnoba gorgolaWebs (4). masalebi betonsarevs 
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miewodeba erTi bolodan _ CasatvirTi bunkeridan (1) xolo meore bolodan _ 

ganmtvirTavi bunkeridan (5) xdeba misi nawarmis gacema uwyvetad. 

betonsarevis Semrevi doli moZraobaSi moiyvaneba Sesabamisi amZraviT reduqtoris (8) 

da lilvis (7) meSveobiT, romelic SeerTebulia dolTan sami maniT (6) Semrevi doli 

warmoadgens foladis furclebisagan SeduRebul cilindrul rgols, romlis Sida 

zedapiri amogebulia calkeuli cveTamedagi masalebiT. doli Sida zedapirze garkveuli 

kuTxiT mimagrebulia sacvleli brtyeli niCbebi (10). gantvirTvis sivrce daculia 

usafrTxoebis garsacmiT (9). 

 

uwyveti gravitaciuli qmedebis betonsarevis teqnikuri daxasiaTeba: 

mwarmoebloba, m3/sT                                120...150 

Semavseblis maqsimaluri zoma, mm                      150 

Semrevi doli brunvis sixSire, wT-1                   18 

amZravis simZlavre, kvt                              40 

Semrevi dolis gabaritebi, mm                          

   diametri                                       1600 

   sigrZe                                         4330 

gabarituli zomebi, mm 

   sigrZe                                      7850 

   sigane                                      2700 

   simaRle                                       3030 

masa, kg                                           7400 

aseTi konstruqciis upiratesobas sxva uwyveti qmedebis betonsarevTan SedarebiT 

warmoadgens inertuli Semavseblis maqsimaluri zomis didi mniSvneloba _ 150 mm. 

 

12.2. xsnarebis mosamzadebeli Semrevebi 

 

xsnarebis mosamzadebeli Semrevebi gankuTvnilni arian cementis, kiris, TabaSiris da 

sxva xsnarebis mosamzadeblad. konstruqciulad isini perioduli qmedebis Semrevi 

manqanebia muSa organos (frTebis) zemoqmedebiT produqtze. bunebrivia, frTebis mdebareoba 

lilvis mimarT damokidebulia produqtis raobaze da mis parametrebze. 

xsnarebis mosamzadebeli Semrevebi praqtikaSi gvxvdeba Semdegi saxiT: frTebiani 

lilvis horizontaluri da vertikaluri mdebareobiT da turbulenturi. 

pirveli ori Semrevis SemTxvevaSi produqtis Sereva xdeba frTebis meSveobiT. 

lilvebi, iseve rogorc betonsarevebis SemTxvevaSi nela brunaven. turbulentur 

SemrevebSi asarevi produqtis nakadi warmoiqmneba swrafad mbrunavi (10..15-jer ufro 

swrafad brunaven vidre frTebiani Semrevis lilvebi) rotoriT, amasTan rotoris 

diametri 2_2,5 naklebia, vidre Semrevis korpusis Sida diametri. Sedegad asarev masaSi 

warmoiqmneba centridanuli Zalebi, romlebic warmoqmnian intensiur nakadebs da amis 

meSveobiT moZraobaSi moyavT asarevi masalebis mTeli moculoba. 

xsnaris mosamzadebeli gadasaadgilebeli Semrevebi gvxvdeba Semdegi mTavari 

parametriT _ 30, 65, 125, 250l, xolo stacionaluri _ 400, 800 da 1200l mza narevis 

moculobiT. 

xsnaris mosamzadebeli stacionaluri SemrevebiT kompleqtdeba avtomatizirebuli 

Semrevi kvanZebi da qarxnebi. gadasaadgilebeli da miTumetes stacionaluri Semrevebi, 

bunebrivia, kompleqtdebian madozirebeli mowyobilobebiT. gamonakliss warmoadgenen 30 da 

65l-iani Semrevebi. amitom maTi gamoyeneba gansakuTrebiT efeqturia mSrali narevebiT 

sargeblobis SemTxvevaSi. 
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xsnaris mosamzadebeli perioduli qmedebis Semrevi horizontaluri lilviT 

(nax.12.6) dayenebulia urikaze (1) da Seicavs dols (5), romelic eyrdnoba dgarebs (2). 

brunviTi moZraoba dols gadaecema eleqtroZravidan (9) reduqtoris (8) gavliT. mbrunavi 

frTebiani lilvi (4) bazirebulia sakisrebSi (3), romlebic Tavis mxriv Cayenebulia 

dgarebSi (2). Semrevis meqanikuri marTva, xorcieldeba saxeluriT (7). CasatvirTi Riobi 

daculia usafrTxoebis badiT. 

 
 

nax. 12.6. xsnaris mosamzadebeli perioduli qmedebis Semrevi (horizontaluri 

lilviT): 

1 _ urika; 2 _ sadgari; 3 _ sakisari; 4 _ lilvi; 5 _ doli; 6 _ damcavi bade; 7 _ 

saxeluri; 8 _ reduqtori; 9 _ eleqtroZravi. 

 

xsnaris mosamzadebeli perioduli qmedebis Semrevi vertikaluri frTebiani lilviT 

(nax. 12.7) gankuTvnilia aseve sabaTqaSe samuSaoebisaTvis. igi gadasaadgilebeli manqanaa da 

misi konstruqciuli gansakuTrebuloba imaSia, rom frTebiani traversa (3) gadasaxsnel-

sagdebia, romlis CarCoze dayenebulia eleqtroZravi (4). xsnari mzaddeba cilindrul 

WurWelSi _ bunkerSi (2) da igi mTel danadgarTan erTad dayenebulia mazidaze, risi 

meSveobiTac xsnari transportirdeba samuSao adgilamde.  

 

 

 

 
 

nax. 12.7.  xsnaris mosamzadebeli perioduli qmedebis Semrevi (vertikaluri lilviT): 

1 _ mazida; 2 _ bunkeri; 3 _ muSa traversa; 4 _ eleqtroZravi. 
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nax. 12.8. xsnaris mosamzadebeli turbulenturi Semrevi: 

1 – avzi; 2 _ eleqtroZravi; 3 _ platforma; 4 _ ganmtvirTavi liuki; 5 _ saketi 

 

turbulenturi qmedebis xsnaris mosamzadebeli Semrevi (nax. 12.8) warmoadgens 

gadasaadgilebel ciklur manqanas da gankuTvnilia iseTi betonis xsnaris momzadebisaTvis, 

romlis konusis Cajdoma Seadgens 3 sm-s da iseTi samSeneblo xsnaris momzadebisaTvis, 

romlis Sesabamisi parametri 4 sm-ia. Semrevis ZiriTadi kvanZebia: rotori, uZravi avzi, 

ganmtvirTavi mowyobiloba da eleqtroZravi. 

brunva eleqtroZravidan (2) gadaecema rotors, romelic frTebis meSveobiT 

gadaisvris narevs avzis (1) konusuri nawilisaken. ori frTa, romlebic dayenebulia avzis 

Sida zedapirze amuxruWeben narevs wrewirze da warmarTaven mas zemoT spiralurad, 

saidanac igi ecema rotors da Semdeg isev eqvemdebareba imave moZraobas. Semrevis 

gantvirTva xdeba xelis berketis meSveobiT. 

Semrevis CatvirTva xdeba Zravis CarTvis Semdeg. amasTan mkacri TanmimdevrobiT: 

wyali, cementi, Semrevebi. 

 

turbulenturi Semrevis СБ-133A teqnikuri  

maxasiaTeblebi: 

mza narevis moculoba, l                           65 

CatvirTvis moculoba mSrali SemavseblebiT, l        100 

ciklebis ricxvi saaTSi 

     betonis xsnarisaTvis                          45 

     samSeneblo xsnarebisaTvis                      60 

Serevis xangrZlivoba, wm 

     betonis xsnarisaTvis                          72 

     samSeneblo xsnarebisaTvis                      48 

Semavseblis maqsimaluri zoma, mm                     40 

Zravis simZlavre, kvt                                4 

gabarituli zomebi, mm 

   sigrZe                                      1000 

   sigane                                       660 

   simaRle                                      1000 

masa, kg                                           155 

post sabWoTa kavSiris ekonomikur sivrceSi betonsarevebisa da xsnarebis Semrevi 

manqanebis ZiriTadi damamzadeblebia: novosibirski, slavianskis da tiumenis samSeneblo 

manqanebis qarxnebi. 
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13. samSeneblo, sagzao da amwe-satransporto  

manqanaTa indeqsacia (markireba)  

 

samSeneblo, sagzao da amwe-satransporto manqanaTa TiToeuli jgufis farTo speqtri 

ar iZleva maTi zogadi, saerTo masStabiT indeqsirebis saSualebas. Sesabamisad aRniSnuli 

manqanaTa jgufebis ganzogadebuli indeqsireba ganxorcielebulia mxolod zogierT 

qveyanaSi da isic mxolod zogierTi jgufebisaTvis, sadac indeqsi moicavs sakmaod 

mniSvnelovan informacias manqanis ZiriTadi maxasiaTeblebis Sesaxeb. ase magaliTad, yofil 

ssrk-s ekonomikur sivrceSi gasuli saukunis 80-ian wlebSi SemoRebuli iqna samSeneblo 

manqanebis markirebis axali sistema, romelic Zvelisagan gansxvavebiT, romlis marka 

ukeTes SemTxvevaSi Seicavda manqanis mxolod erTi parametris mniSvnelobas (an 

simZlavres, an tvirTamweobas, an cicxvis moculobas da a.S.) moicavs manqanis ramdenime 

ZiriTad maCvenebels. 

qvemoT moyvanilia samSeneblo manqanebs Soris yvelaze gavrcelebuli jgufebis _ 

erTcicxviani eqskavatorebisa da mobiluri amweebis indeqsaciis sistema, romelic 

funqcionirebda da funqcionirebs dResac post ssrk-s sivrceSi, da bunebrivia, Cvens 

qveyanaSi. 

 

13.1 erTcicxviani eqskavatorebis indeqsacia 

 

1986 wlamde ssrk-Si gamoSvebul eqskavatorebSi miTiTebuli iyo cicxvis moculobis 

umciresi mniSvneloba, rigiTi nomeri da asoiTi indeqsi `Э~. aseTi indeqsi ar Seicavda 

informaciis muSa organos Sesrulebis principze, savali nawilis mowyobilobaze da 

eqspluataciur SesaZleblobebze. mocemuli indeqsi (nax. 13.1) Sedgeba oTxi cifrisagan, 

romlebic Sesabamisi mimdevrobiT aRniSnaven: manqanis rigiT jgufs, savali mowyobilobis 

tips, muSa organos konstruqciul Sesrulebas, tip-zomis rigiT nomers. garda amisa, 

gamoiyeneba rigiTi modernizaciis damatebiTi asoiTi (rusuli) da klimaturi Sesrulebis 

aRniSvna. ori ukanaskneli iwereba oTxi cifris Semdeg. Tu manqana Cveulebrivi 

Sesrulebisaa da ar aris modernizebuli isini ar iwerebian. ase magaliTad, indeqsi ЭO - 

3322 aRniSnavs mesame zomis erTcicxvian eqskavators, pnevmoborbliani savali nawiliT, 

muSa organos xisti dakidebiT da rigiT meore models Cveulebrivi SesrulebiT. 

indeqsi ЭO - 5113 БXЛ _ mexuTe zomiTi jgufis erTcicxvian eqskavators muxluxa 

savali nawiliT muSa organos drekadi (bagiruli) dakidebiT da rigiT mesame modelis, 

romelmac gaiara meore modernizacia civi klimaturi raionebisaTvis. 

 

13.2 TviTmavali isruli amweebi 

am tipis amweebi aRiniSnebodnen da xSirad exlac aRiniSnebian indeqsiT, romelic 

Sedgeba asoiTi da cifrobrivi nawilebisagan. asoebi, romlebic cifrebis win dganan 

aRniSnaven daniSnulebis da konstruqciul Taviseburebebs. ase magaliTad, AK _ 

saavtomobilo, MKГ _ samontaJo muxluxa, МKП _ samontaJo pnevmoTvlebiani, МKA _ 

samontaJo saavtomobilo, DЭK _ dizel-eleqtruli, CKГ _ specialuri muxluxa, CМK _ 

specialuri samontaJo. cifruli nawili aRniSnavs amwis tvirTamweobas da modelis rigiT 

nomers. cifrebis Semdeg mdgomi asoebi _ modernizacias da klimatur Sesrulebas. 

ufro moxerxebulad da Tanamedroved gamoiyureba Минстройдормаш–is mier misive 

produqciisaTvis gamoyenebuli indeqsacia (nax. 13.2), romelic Cveulebrivi Sesrulebis 

pirobebSi Sedgeba ori asosagan КС da oTxi cifrisagan. cifruli nawili, romelic iwereba 

asoebis Semdeg defisiT aRniSnavs amwis ZiriTad monacemebs Semdegi TanmimdevrobiT: zomiT 

jgufs, savali nawilis mowyobilobas, isris dakidebis saxes da amwis modelis rigiT 

nomers. 
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nax. 13.1 erTcicxviani samSeneblo eqskavatorebis indeqsebis struqtura 

 

amwis modernizaciis da specialuri Sesrulebis SemTxvevaSi aqac iwereba А, В, Б, .... da 

klimaturi Sesrulebis aRmniSvneli asoebi _ XЛ, T, ТВ. 

ase magaliTad, Cveulebrivi Sesrulebis SemTxvevaSi merve zomis jgufis amwe (100t) 

muxluxa savali nawiliT da isris drekadi (bagiruli) dakidebiT da rigiT pirveli 

modeli aRiniSneba _ KC-8161.  
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nax. 13.2. zogadi daniSnulebis TviTmavali isruli amwis indeqsacia 

KC _ zogadi daniSnulebis TviTmavali isruli amwe; XЛ _ civi klimatis raionebisaTvis; 

Т _ tropikuli; ТВ _ nestiani tropikuli klimatisaTvis; Г _ muxluxa savali 

mowyobilobiT; ГУ _ gafarToebuli muxluxa savali mowyobilobiT; П _ pnevmoborbliani 

savali nawiliT; Ш _ specialuri Sasi (saavtomobilo tipis); А _ satvirTo avtomobilis 

Sasi; Тр _ traqtori; Пр _ misabmelis savali mowyobiloba; К _ moklebazuri Sasi; 

В _ yvelganmavali. 

 

 

 

 

 

14. ximinjebis Casasobi mowyobilobebi 

 

ximinjebis Casasobi mowyobilobis daniSnulebas warmoadgens ximinjebis an sxva 

konstruqciuli elementebis gruntSi Casoba. igi Sedgeba Semdegi agregatebisagan: urnali, 

muSa organo da damxmare mowyobiloba. amasTan muSa organo SeiZleba iyos: dizel-uro, 

vibro-uri, vibro-Camfleli. 

ximinjebis Casasobi mowyobilobebi mzaddebian traqtoris, eqskavatoris, avtomobilis 

da sarelso transportis bazaze. iSviaTad, magram gvxvdeba araTviTmavali saximinje 

mowyobiloba. 
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erT-erTi yvelaze gavrcelebul da samxedro saqmeSi gamoyenebul urnalebis ricxvs 

ganekuTvnebian urnalebi traqtorebis bazaze. maT ZiriTad upiratesobas warmoadgens: 

energetikuli avtonomiuroba, simartive da saimedooba, mcire dro montaJze, damontaJze 

da gadabazirebaze. ukanasknelni friad mniSvnelovani argumentebia samxedro saqmeSi.  

 

traqtorze bazirebuli urnalebis teqnikuri maxasiaTeblebi     

 
m a C v e n e b eуl i БМ-205Б БМ-305A БМ-302Б БKМ-2/1,25 БKМ-2,5/2 БKМA-1/3,5   

burRvis siRrme, m 

Rrmulis diametri, m 

burRvis kuTxe, .......0 

amwis tvirTamweoba, t 

kavia awevis  maqsimaluri 
simaRle, m 
 
maqsimaluri sabruni 
momenti, kn.m. 
 

brunvis sixSire,wm-1 

amZravis tipi 

saburRi instrumentis tipi 

 

teqnikuri mwarmoebloba, m/sT 
 

masa, t 

manqanis baza 

2 3 3 2 2,5 3,5 

0,35; 0,5; 0,63; 0,8 0,36; 0,45 0,3; 0,6 

60...102 62..95 62..96 75...95 75...95 60...98 

1,25 1,25 1,25 1,25 2 2 

5,4 6,6 6,3 6 7,2 6,8 

4,9 5,38 4,9 4,5 4,5 8,36 

3,3 3,01 3,03 1,21 1,21 3,0 

m e q a n i k u r i 

niCbiani  Snekuri niCbiani 

4,35 4,47 3,61 4,4 3,03 4,0 

5,46 8,7 5,3 5,5 9,3 7,3 

traqtori traqtori avtomobili 

ГАЗ-66 

traqtori traqtori avtom. 

ЗИЛ-130 
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