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naSromis zogadi daxasiaTeba

Temis aqtualoba . saqarTvelos mTagorian pirobebSi tyis 

resursebis kvlavwarmoebis ZiriTadi faqtoria bunebrivi ganaxleba. 

amasTan, nebiT-amorCeviTi Wrebis pirvelxarisxovani mniSvnelobis 

amocanas w armoadgens aRmonacenis, mozardis zezemdgomi xeebis 

da rac  yvelaze mTavaria, eroziisagan dacva da SenarCuneba.

zemoTqmulidan gamomdinare, sadisertacio naSromis Temis  

aqtualoba ganpirobebulia, mTagoriani tyesakafebis aTvisebis 

sirTuleebiT da dakavSirebulia mkacr ekologiur moTxovnebTan;  

aRniSnuli sakiTxi Tavis mxriv moiTxovs axali teqnologiebis, 

teqnologiuri sqemebis da maT gansaxorcieleblad saWiro axali 

specializebuli teqnikis damuSavebas da Seqmnas, rac Tavis mxriv 

dakavSirebulia Teoriuli da eqsperimentul i gamokvlevebis 

maRal mecnierul doneze Catarebis aucileblobasTan.

samuSaos mizani . samuSaos ZiriTad mizans warmoadgens 

mTagoriani tyesakafebis aTvisebis teqnologiur procesTan da 

morsaTrev teqnikasTan dakavSirebuli sakiTxebi, romlebic 

pirvel rigSi usafrTxo morTrevis gansaxorcieleblad 

saWiroeben Teoriuli da eqsperimentuli kvlevebis Catarebas; 

aRniSnuli Tavis mxriv dakavSirebulia kompleqsuri meqa nizaciis 

da avtomatizaciis procesebis gaumjobesebasTan, mowinave 

teqnologiebis, teqnologiuri sqemebis danergvasTan d a maT 

gansaxorcieleblad saWiro axali teqnikis SeqmnasTan – sabagiro 

morsaTrevi danadgarebis saxiT.

samecniero siaxle. damuSavebuli da Seqmnilia originaluri 

ganivgadasatani sabagiro morsaTrevi danadgari Caketil -

konturiani moZravi mzidi bagiriT;

- ferdobis sxv adasxva daxrilobis tyesakafebisaTvis, 

damuSavebulia # 7a teqnologiuri sqema, romelic miRebulia 

# 7 da # 3 teqnologiuri sqemebis SerwymiT;

- morTrevis teqnologiuri procesis sami ZiriTadi operaciisaTvis, 

winaswar damuSavebuli kvlevis agebis  meTodikis safuZvel ze, 
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Sedgenilia, sawevi bagirebis trasebze moZraobis sqemebi; 

dadgenilia, trasebze winaaRmdegobis Zalebis aRZvris 

wertilebi; miRebuli winaaRmdegobis Zalebis TanmimdevrobiTi 

SekrebiT, TiToeuli sawevi bagirisaTvis miRebulia saangariSo 

maqsimaluri wevis Zala, muSa da uqmi svlis dros, rogorc  

inerciis Zalebis gaTvaliswinebiT, agreTve maT gareSe;

- Seqmnilia ganivgadasatani sabagiro morsaTrevi danadgaris 

modeli, Caketilkonturiani moZravi mzidi bagiriT da 

damuSavebuli meTodikis safuZvelze, Catarebulia, eqsperi -

mentuli kvlevisa da parametrebis gansazRvris meTodika; 

dadgenilia, rom Cakidulobis isris sidide ar unda 

aRematebodes malis l sigrZis 0,02 -0,03; aqedan ganisazRvreba  

maqsimaluri daWimuloba Tm da kuburi gantolebis gamoyenebiT 

samontaJo daWimuloba T0;

- damuSavebuli meTodikis da #7a teqnologiuri sqemis mixedviT, 

Catarebulia, morTrevis samuSao procesis kompleqsuri 

meqanizaciis ekonomikuri angariSi, dadgenilia 1m 3  morTreuli 

xe-tyis TviTRirebuleba _ 42,80 lari.

kvlevis meTodebi . sadisertacio naSromSi meqanikuri 

sistemebis, kerZod, ganivgadasatani bagir -blokuri sabagiro 

morsaTrevi danadgarebis gaangariSebis farTod cnobili, 

mecnierulad dasabuTebuli, Teoriuli da eqsperimentuli 

kvlevebis agebis meTodebis da meTodikebis safuZvelze 

damuSavebulia, Caketilkonturiani moZravi mz idi bagiriT 

aRWurvili ganivgadasatani sabagiro morsaTrevi danadgaris 

zogadi Teoriuli da eqsperimentuli kvlevis meTodebi da 

meTodikebi.

kvlevebis praqtikuli Rirebuleba da Sedegebis realizacia.

damuSavebulia, sruliad axali ganivgadastani bagir -blokuri 

sabagiro morsaTrevi danadgaris sqema;

Seqmnilia, modelirebuli Caketilkonturiani mzidi bagiriT 

aRWurvili sabagiro morsaTrevi danadgari da damuSavebuli 

meTodikebis safuZvelze, Catarebulia Teoriuli da eqsperimentuli 

kvlevebi;
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gaangariSebulia, morTrevis teqnologiuri procesis sami 

ZiriTadi operaciisaTvis sawevi da ukusvlis bagirebze mosuli 

wevis Zalis maqsimaluri mniSvnelobebi, SerCeulia bagirebis 

kveTis diametri da jalambris el. Zravas simZlavre.

Catarebuli Teoriuli da eqsperimentuli kvlevebi, 

damuSavebuli axali teqn ologiuri sqema da ganivgadasatani 

sabagiro morsaTrevi danadgari, razedac miRebuli patenti 

gamogonebaze uflebas gvaZlevs aRniSnuli samuSaoebi warvadginoT 

warmoebaSi dasanergad.

samuSaos aprobaciasamuSaos ZiriTadi Sedegebi moxsenebulia 

da ganxilulia 84-e st udentTa Ria saerTaSoriso samecniero 

konferenciaze, Tbilisi, 10. 06. 2016 weli.

gamoqveyneba: sadisertacio Temis irgvliv gamoqveynebulia 

nabeWdi Sromebis saxiT 20 samecniero statia, 1 gamogoneba –

patenti.

struqtura  da samuSao moculoba . sadisertacio naSrom i 

Sedgeba: Sesavali, literaturis mimoxilvis, gansjis, 

eqsperimentuli nawilis, daskvnebis da bibliografiuli 

maCveneblisagan, romelic Seicavs 66 dasaxelebas, ZiriTadi 

teqsti gadmocemulia kompiuterze nabeWdi 166 gverdze axsnili 

29 naxaziT.

literaturis mimoxilva

ganxilulia tyesakafi samuSao procesebis teqnologiuri 

sqemebi da specializebuli morsaTrevi manqana -danadgarebi. 

gansakuTrebuli yuradReba aqvs daTmobili ganivgadasatani bagir-

blokuri morsaTrevi danadgarebis sqemuri da konstruqciuli 

gadawyvetilebebis anal izs; mocemulia sabagiro sistemebi d a 

maTi gaangariSebis meTodikebi; ganxilulia mcire isrebiT 

Cakidebuli mzidi bagiris, sawev -mzidi da sawevi bagirebis 

angariSi; naSromSi dasaxulia amocanebi ganivgadasatani bagir -

blokuri sabagiro morsaTrevi danadgarebis axa li sqemebis 

Sesaqmnelad da kvlevebis Casatareblad.
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ZiriTadi nawili

damuSavebulia mTian pirobebSi tyesakafi samuSaoebis 

kompleqsuri meqanizaciis ekologiurad uvnebeli # 7a 

teqnologiuri sqema, romelSic gaTvaliswinebulia sxvadasxva 

daxrilobis rTuli tyesakafe bis aTvisebasTan dakavSirebuli 

Taviseburebebi, SerCeulia reliefis Sesatyvisi manqana-danadgarebi 

da gadawyvetilia morTrevis teqnologiuri procesis operaciebis 

dasabuTebuli Tanmimdevroba, rac Tavis mxriv warmoadgens 

mTliani samuSao ciklis optimalur variants.

nax. 1. ganivgadasatani ormxrivi sabagiro morsaTrevi
danadgari Caketilkonturiani mzidi bagiriT:

1 – samdoliani jalambari; 2 – ZiriTadi sawevi bagiri; 3, 6, 7 _
dolebi; 4, 5 – damxmare sawevi bagirebi; 8 - ZiriTadi mzidi bagiri;
9, 21 – erTRariani satvirTo bloki; 10 – urika, 11 – saCeri; 12 –
erTRariani bloki; 13, 14 – ganmxoloebuli blokebi; 15, 19 – blokebi;
16, 17 – mimmarTveli blokebi; 18 – xraxnuli meqanizmi; 20 – Caketil-
konturiani mzidi bagiri; 22 – CamWeri; 23, 24 – kakvebi
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Seqmnilia axali ganivgadasatani sabagiro morsaTrevi 

danadgaris sqema, romelSic CarTulia Caketilkonturiani moZravi 

mzidi  bagiri  (nax. 1).

ganivgadasatani sabagiro morsaTrevi danadgaris jalambris 

wevis Zalis gansazRvra ferdobze qvevidan zeviT gan iv trasamde 

moWrili xis morTrevis dros . axali meTodikis safuZvelze 

sabagiro danadgarebis jalambris sawevi bagirebisaTvis 

maqsimaluri saangariSo wevis Zalis gansazRvris mizniT 

Sedgenilia moZraobis sqemebi. TiToeul sqemaSi dadgenilia 

modebis wertilebi, sadac aRiZvreba winaaRmdegobis Zalebi.

ganivgadasatani Caketilkonturiani bagir-blokuri sabagiro 

morsaTrevi danadgariT 35 °-iT daxril ferdobze morTrevis 

teqnologiuri procesis pirveli, yvelaze rTuli operacia aris 

sawevi bagiriT moWrili xis qvevidan zeviT gadaadgileba (nax. 2).

moWrili xis damyarebuli, Tanabari siCqariT gadaadgilebis 

dros, winaaRmdegob is nominaluri Zalebi wertilebSi I_XII 

iangariSeba formulebiT:
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nax. 2. a, b – ganivgadasatani sabagiro morsaTrevi danadgaris
kvlevis sqema:

a – moWrili xis qvevidan zeviT ferdobze morTrevis trasa;
b – trasaze ganlagebuli winaaRmdegobis Zalebis I-XII
modebis wertilebi.

sadac  IL , IIL , IIIL , IVL , VL , -VIL manZilebi winaaRmdegobis Zalebis 

modebis wertilebs Soris, m. 

formulebSi ( 1) ricxviTi mniSvnelobebis CasmiT miviRebT, 

rom moWrili xis damyarebuli, Tanabari siCqariT gada adgilebis 

dros I wertilidan, e.i. jirkidan sawevi bagiris dolze 

miwydomis XII wertilamde winaaRmdegobis Zalebia:

a)

b)
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+++++++++= 4.34.23.33.22.32.21.31.21XII WWWWWWWWWS

++++++=+++ 93,22385,42162621306.25.35.2 WWW

356772,33257,735,2885,4262 =-+++++ kg.

maqsimaluri Zala, romelic warmoadgens I -XII wertilebSi 

modebuli Zalebis jams I wertilidan XII wertilis CaTvliT 

3567XII =S kg.

gaangariSebis monacemebidan gamomdinare, teqnologiuri 

procesis pirveli ZiriTadi operaciis ganxorcielebis dros, 

SerCeulia 11 mm kveTis sawevi bagiri da jalambris Zrava 11kvt 

simZlavriT.

ganivgadasatani Caketilkonturiani sabagiro danadgaris 

sqemaSi kakviani sawevi bagiris dabruneba tyesakafze moWrili xis 

amosazidad xorcieldeba xeliT (nax. 3). tyesakafze xeliT 

dasabruneblad saWiro Zala aris winaaRmdegobis Zalebis jami I 

wertilidan mu Saze miwydomis XI wertilamde. winaaRmdegobebis, 

anu wevis Zalis maqsimaluri mniSvneloba I wertilidan XI 

wertilis CaTvliT ganisazRvreba yvela wertilSi modebuli 

winaaRmdegobis Zalebis SejamebiT, romlebic iangariSeba 

formulebiT:
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nax. 3. a, b – ganivgadasatani Caketilkonturiani bagir-blokuri
sabagiro morsaTrevi danadgaris kvlevis sqema:

a – kakviani sawevi bagiris tyesakafze xeliT ukan dabrunebis
trasa; b – trasaze ganlagebuli winaaRmdegobis Zalebis

I-XI modebis wertilebi

jamuri winaaRmdegobis angariSis dros monawileobas 

Rebuloben wertilebi UIV, V, VI, VII, VIII, IX, X da XI.

=+++++++= 5.35.24.34.23.33.22.32.2XI WWWWWWWWS

51,212996,0905,05,45,05,4 =+++++-+= kg»22kg.

miviReT, rom tyesakafze moWril xesTan sawevi bagiris 

a)

b)
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dasabruneblad dasawyisSi muSam unda daZlios 22 kg 

winaaRmdegoba, rac sruliad realuria.

moWrili xis araTanabari siCqariT gadaadgile bis dros –

adgilidan daZvris momentSi, I wertilidan XII wertilamde 

inerciis Zalebis gaTvaliswinebiT winaaRmdegobis Zalebia: 

+++++++++= 4.23.33.22.32.21.31.241XII WWWWWWWWWS

++++++=++++ 2455,4222266821306.25.35.24.3 WWWW

36754335742975,42703 =-++++++ kg.

miviReT, rom winaaRmdegobebis jamur Zalebs Soris 

ferdobze qvevidan zeviT moWrili xis gadaadgilebaze iner ciis 

Zalebis gauTvaliswineblad 3567XII =S kg, gaTvaliswinebiT 3675kg, 

gansxvaveba umniSvneloa. aqedan gamomdinare, sawevi bagiris 

kveTis diametri da jalambris Zravis simZlavre darCeba 

ucvleli.

ganivgadasatani sabagiro morsaTrevi danadgaris jalambris 

wevis Zalis gansazRvra ganivi mimarTulebiT trasamde morebis 

naxevraddakidebul mdgomareobaSi morTrevis dros . ganvixiloT 

damxmare operacia (nax. 4 ), rac Tavis mxriv iTvaliswinebs sawevi 

bagiris kakvze jambariT Cabmuli moris awevas da gadayvanas 

naxevraddakidebul mdgomareobaSi. aRniSnuli damxmare operaciis 

dros trasaze (nax. 4 ) unda gadailaxos winaaRmdegobebi I 

wertilidan, anu moridan XI wertilis CaTvliT, sawevi bagiris 

dolze miwydomis wertilamde.
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nax. 4. a, b _ ganivgadasatani Caketilkonturiani bagir-blokuri
sabagiro morsaTrevi danadgaris kvlevis sqema:
a – sawevi bagiris moZraobis trasa moris naxevrad-
dakidebul mdgomareobaSi gadayvanis dros; b – trasaze
ganlagebuli winaaRmdegobis Zalebis I-XI modebis

wertilebi

b)

a)
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I wertilidan sawevi bagiris dolze miwydomis XI wertilamde 

winaaRmdegobis Zalebia:

+++++++++= 4.33.23.32.22.31.21.31.41.6XI WWWWWWWWWS

+++++++=+++ 4,14893,27,1345,41222012005.25.34.2 WWW

205741877,737,1635,4 =-++++ kg.

damxmare operaciis ganxorcielebis dros winaaRmdegobis 

jamuri Zala 2057XI =S kg. 

aRniSnulidan gamomdinare, viRebT 8 mm kveTis sawev bagirs 

da jalambris Zravas 7,5 kvt simZlavriT.

winaaRmdegobis Zalebi I -XXIII wertilebSi (nax. 5) meore 

ZiriTad trasaze moris Tanabari siCqariT moZraobis dros 

iangariSeba formulebiT:
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I wertilidan satvirTo dolze sawevi bagiris miwydomis 

XXIII wertilamde tvirTis Tanabari siCqariT moZraobis dros 

winaaRmdegobis Zalebia:

++++++++++¢= 5.24.34.23.33.22.32.21.31.25XXIII WWWWWWWWWWS

+++++++++++ 8.27.37.23.61.76.31.75.32.66.2 WWWWWWWWWW

-++++=++++++ 3,0398,05,33,611.210.310.29.39.28.3 WWWWWW

+++++++++++- 5177,05126,01252,2374,004,703,03

99672,3907,7305,755,46893,24,615,4480 =-+++++++++ kg. 

miviReT, rom teqnologiuri procesis meore ZiriTadi 

operaciis, kerZod mo ris ganivgadasatan mzid bagirze 

naxevraddakidebul mdgomareobaSi sabagiro danadgaris ZiriTad 

trasamde morTrevis dros, sawev dolze miwydomis XXIII 

wertilSi jamuri winaaRmdegobis Zala 996XXIII =S kg, virCevT 6 mm -

iani kveTis sawev bagirs da jalambris Zravas 7,5 kvt simZlavriT.

(5)
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nax. 5. a, b – ganivgadasatani Caketilkonturiani bagir-blokuri
sabagiro morsaTrevi danadgaris kvlevis sqema: 
a – Caketilkonturian mzid bagirze naxevraddakidebul
mdgomareobaSi ganivi mimarTulebiT morebis morTrevis
trasa; b – trasaze ganlagebuli winaaRmdegobis Zalebis
I_XXIII modebis wertilebi

maqsimaluri winaaRmdegobis Zalis saangariSod saWiroa 

gaviTvaliswinoT inerciis Zalebi I, XI, XIV wertilebSi da 

daWimulobis Zalebi XII da XIII wertilebSi.

meore ZiriTadi operaciis jamuri winaaRmdegobis Zalebis 

saangariSo formulebi miiReben Semdeg saxes:

a)

b)



16

ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï

þ

ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï
ï

ý

ü

°==+=
=++=+=-

+=+=+=-
°==

-+=+=-
+=+=+=-

°=+=
=++=+=-

=

++=++=-

++=
=++=++=-

=++=
=++=++=-

====
+

+

+++=+++=-
°=+=

=++=+=-
+=+=+=-

=°==++=
=++=+=-

+=+=+=-
°=-=-=

=-+=+=-
+=+=+=-

°=
=-+=+=-

+=+=+=-

=°===
++=+=-

===

=====¢

××
+=¢¢+¢=-

;90  ; 10   ;sin        

)cos(sinXIX

);1(XVIII

;2  ; 100            

);sincos(XVII

);1(XVI

;0   ;       

)cos(sinXV

;4,0                                                         

;XIV

;)(        

XIII

; 5100  ;)(       

XII

 ;6,0  ;01,0    ;  400  ;  6,0  ;
)(

XI

;0  ,     

)cos(sinIX

);1(X

;2,0  ;2  ;  100   );cos(sin         

)cos(sinVIII

);1(VII

;90  ;sin     

)sincos(VI

);1(V

;90                                          

;)sincos(IV

);1(III

;1,0  ;20   ; 20  ;3,0       

),cos(sinII

;3  1425,0;5,33        

;285,0  ;04,0   ;15,0  ;250  ;25,1        

  ;
304

7,0
I

IVIV1XVIII

2IV1XVIII9.2XVIIIXIX

2XVII2XVIIXVII8.3XVIIXVIII

III

2III1XVI8.2XVIXVII

2XV2XVXV7.3XVXVI

2II1XIV

2II1XIV7.2XIVXV

2

2
2XIII2.43.6XIIIXIV

3XIIXIIXII

3XII3XIIXII1.76.3XIIXIII

XII3XIIXIXI

3XII3XIXI1.75.3XIXII

13VII3
1VII3

313VII3X1.42.66.2XXI

1II2IX

2II2IX5.2IXX

2VIII2VIIIVIII4.3VIIIIX

1III1III2VII

2III2VII4.2VIIVIII

2VI2VIVI3.3VIVII

IV2VIV2V

2IV2V3.2VVI

2IV2IVIV2.3IVV

IV22V2III2.2IIIIV

2II2IIII1.3IIIII

2VI

2VI2I1.2III

0

2

055I

aa
awa
ww

a
aaw

ww
aw

awa

w

w
ww

w
ww

w

ww
aw

awa
ww

waawa
awa

ww
aa

aaw
ww

a
aaw

ww
wa

awa

p

m

m

kg

mkg

m

mkg 

wmm; br/wT 

m m kg 

sab

sab

2

u.saSu

uuu

u.saS

uuu

u

u

u

LLGS

LGSWSS

SSSWSS

L

LGSWSS

SSSWSS

LGS

LGSWSS

n

gt

VQn
QnSWWSS

TSS

TSSWWSS

TTSS

TSSWWSS

nLG
gt

VQnLG

QnLGSWWWSS

LGS

LGSWSS

SSSWSS

LLGS

LGSWSS

SSSWSS

LGSLGS

LGSWSS

SSSWSS

LGLGSWSS

SSSWSS

LG

LGSWSS

tRn

DdfGj

tgR

nDG

D

d
fjGWWS

(6)



17

ï
ï
ï

þ

ïï
ï

ý

ü

°==
-+=+=-

+=+=+=-
°=++=+=-

+=+=+=-
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IV wertilidan sawevi bagiris dolze miwydomis XXIII 

wertilamde inerciis Zalebis da Caketilkonturiani mzidi 

bagiris daWimulobis gaTvaliswinebiT winaaRmdegobis Zalebia

+++++++++= 2.66.25.24.34.23.33.22.32.2XXIII WWWWWWWWWS

+++++++++++ 8.27.37.22.43.61.76.31.75.31.4 WWWWWWWWWW

++-+=++++++ 03,033,0311.210.310.29.39.28.3 WWWWWW

++++++++++++ 4805102,1515,07,241252,2374,004,7

1041495746,795,47293,22,655,414 =-+++++++++ kg.

miviReT, rom tyesakafze xe -tyis morTrevis teqnologiuri 

procesis meore ZiriTadi operaciis, kerZod moris ganivi 

mimarTulebiT Caketilkonturian mzid bagirze naxevraddakidebul 

mdgomareobaSi sabagiro danadgaris ZiriTad trasamde 

gadaadgilebis dros wi naaRmdegobis Zalis mniSvneloba IV 

wertilidan XXIII wertilis CaTvliT bagiris da tvirTis 

inerciis Zalebis gaTvaliswinebiT Seadgens 1041XXIII =S kg, xolo 

maT gareSe tvirTis Tanabari siCqariT gadaadgilebis dros 

996XXIII =S kg, gansxvaveba maT Soris umniSvneloa.

aRniSnulidan gamomdinare, vtovebT kveTis sawev bagirs da 

jalambris Zravas 7,5 kvt simZlavriT.

igive meTodikis safuZvelze vatarebT gamokvlevas, aRniSnuli 

teqnologiuri procesis meore ZiriTadi operaciis kakviani 

sawevi bagiris tyesakafz e dabrunebis dros. sqemaze (nax. 6) 

gamosaxuli ukusvlis trasis mixedviT vsazRvravT winaaRmdego -

bebis Zalebs I wertilidan, anu sawevi dolidan ukusvlis dolze 

miwydomis XXII wertilis CaTvliT: 
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nax. 6. a, b – ganivgadasatani Caketilkonturiani bagir-blokuri
sabagiro morsaTrevi danadgaris kvlevis sqema: a – kakviani
sawevi bagiris ukusvlis bagiriT tyesakafze dabrunebis
trasa; b – trasaze ganlagebuli winaaRmdegobis Zalebis
I-XXII modebis wertilebi
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sawevi bagiri daeSveba tyis gruntze da formula miiRebs Semdeg 

saxes

a)

b)
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miviReT, rom tyesakafze morTrevis teqnologiuri proc esis 

meore ZiriTadi operaciis, kerZod kakviani sawevi ba giris ukan 

dabrunebis, anu uqmi svlis ganxorcielebis dros, rac sruldeba 

meqanizebuli wesiT ukusvlis dolis gamoyenebiT IV wertilidan 

XXII wertilis, anu ukusvlis dolze miwydomis wertilamde 

winaaRmdegobis Zalebia:

+++++++++= 3.46.25.24.34.23.33.22.32.2XXII WWWWWWWWWS

++++++++++ 9.28.38.27.37.21.76.31.75.3 WWWWWWWWW

++-+=++++ 05,05,445,05,411.210.310.29.3 WWWW

+++++++++++ 35179,05128,028,452,2911,157,10

1,25448,233,2316,4974,16394,1495,141,13 =-+++++++ kg.

winaaRmdegobis wertilebSi I -XXII jamuri Zala XXII 

wertilSi, inerciis Zalebis gaTvaliswinebiT tolia 254 kg. 

aqedan gamo mdinare, sawevi bagiris diametri rCeba damxmare 

operaciis SemTxvevaSi 8 mm, xolo Zrava 7,5 kvt.

ganivgadasatani sabagiro morsaTrevi danadgaris jalambris 

wevis Zalis gansazRvra trasamde, gverdebidan morTreuli xe -

tyis zeda sawyobze CamoSvebis an azidvis dros . # 7 aª 

teqnologiuri sqemidan gamomdinare , maRalmTian tyesakafze 

teqnologiuri procesis mesame ZiriTad operacias warmoadgens 

trasamde gverdebidan morTreuli Sekrulas zeda sawyobze 

CamoSveba an azidva. es operacia sruldeba tvirTis mTlianad 

urikaze dakidebul mdgomareobaSi. aRniSnuli ZiriTadi operaciis 

Sesrulebamde saWiroa tvirTis, Sekrulas saxiT vertikalurad 

aweva kakviani sawevi bagiris urikis blokis CamWerSi 

dafiqsirebamde.

teqnologiuri procesis damxmare operaciis sqemidan (nax. 7) 

irkveva, rom Sekrulas verti kalurad awevis dros gvaqvs 

winaaRmdegobis   Zalebis   eqvsi   wertili.  I wertilSi  xdeba
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nax. 7. a, b – ganivgadasatani sabagiro morsaTrevi danadgaris
kvlevis sqema: a – urikis blokis CamWerSi dasafiqsireblad
Sekrulas vertikalurad gadaadgilebis trasa; b – trasaze
ganlagebuli winaaRmdegobis Zalebis I-VI modebis wertilebi

Sekrulas adgilidan daZvra da vertikalurad aweva urikis 

mimarTulebiT. am operaciis ganxorcielebis dros, winaaRmdegobis 

jamur Zalas vsazRvravT inerciis Zalis gaTvaliswinebiT, rac 

dakavSirebulia Sekrulas adgilidan daZvrasTan. I-VI wertilebSi 

winaaRmdegobis Zalebis saangariSo formulebia:
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tvirTis vertikalurad gadaadgilebis dros, trasaze I -VI 

wertilebSi winaaRmdegobis Zalebia:

=++++++= 2.23.31.22.31.34.45.6VI WWWWWWWS

410443737,733336,3025,253000 =-+++++= kg.
miviReT, rom damxmare operaciis Sesrulebis dros, kerZ od, 

sabagiro danadgaris ZiriTad trasamde, gverdebidan morTreuli 

Sekrulas asawevad da sawevi bagiris kakvis urikis blokSi 

dasafiqsireblad, winaaRmdegobis Zalis jamuri sidide VI 

wertilSi, aris 4104 kg. am SemTxvevaSi winaaRmdegobis jamur 

Zalebs Soris umniSvnelo gansxvavebis gamo, iseve rogorc 

pirveli ZiriTadi operaciis Sesrulebis dros – 3567 kgm vtovebT 

11 mm kveTis sawev bagirs da jalambris Zravas 11 kvt simZlavriT.

naxazze 8, warmodgenilia morTrevis teqnologiuri 

procesis mesame ZiriTadi operacia, kerZod, urikis blokis 

CamWerSi dafiqsirebuli Sekrulas gadaadgileba, 35 °-iT daxril 

mzid bagi rze qvevidan zeviT, platoze ganlagebuli zeda 

sawyobisaken, sadac gadis avtotyesazidi magistraluri gza.

gamovikvlioT da ganvsazRvroT winaaRmdegobis Zalebi I -IV 

wertilebSi: 
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miviReT, rom teqnologiuri procesis mesame Z iriTadi 

operaciis, kerZod SekrulaTi datvirTuli urikis mzid bagirze 

qvevidan zeviT gadaadgilebis dros moqmedi winaaRmdegobis Zalebia:

20524,41877,735117452.21.31.25.41.8IV =-+++=++++= WWWWWS kg.
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nax. 8. a, b – ganivgadasatani sabagiro morsaTrevi danadgaris
kvlevis sqema: a – datvirTuli urikis qvevidan zeviT 
gadaadgilebis trasa; b – trasaze ganlagebuli 
winaaRmdegobis Zalebis I-IV modebis wertilebi

amrigad. winaaRmdegobis jamuri Zala IV wertilSi

2052=IVS kg, virCevT 8 mm kveTis sawev bagirs da jalambris 

Zravas 11 kvt simZlavriT.

eqsperimentuli nawili

ganivgadasatani sabagiro morsaTrevi danadgaris Caketil -

konturiani moZravi mzidi bagiris Cakidulobis isris gansazRvris 

mizniT Catarebulia eqsperimentuli kvlevebi am brolauris 

satyeo ubnis nikorwmindis satyeoSi. S eqmnilia mzidi bagiris 

a)

b)



24

Caketilkonturiani modeli, Caketili konturis sigrZe icvleba 

50, 60, 75 da 100 m -is farglebSi, xolo Cawertebuli tvirTi 

icvleba 1000, 1500 da 2000 kg-is farglebSi.

eqsperimentebis Casatareb lad Caketilkonturiani mzidi 

bagiris daWimuloba icvleba 5000, 7500, 10000kg-is farglebSi.

winaswar momzadebul 1000, 1500 an 2000 kg -ian wonis mors 

jambariT hkideben Caketilkonturian mzid bagirze malis SuaSi 

naxevraddakidebul mdgomareobaSi; aqedan gamomdinar e, mzid 

bagirze dakidebul mdgomareobaSi aRmoCndeba 600, 900 an 1200kg 

moris wonis nawili.

eqsperimentuli gamokvlevebi cdebis saxiT mimdinareobs 

Semdegnairad: cdebi iwyeba – 50 m sigrZis malisaTvis, roca 

daWimuloba – 5000 kg -ia: cdebi tardeba 600, 900 da 12 00 kg 

datvirTvaze, TiToeuli datvirTvis dros izomeba bagiris 

Cakidulobis sidideebi da Setanilia cxril ebSi analogiuri 

cdebi Catarebulia 7500 kg da 10000 kg ZaliT mzidi bagiris 

daWimulobis dros.

eqsperimentuli kvlevebi Catarebulia 16,5 mm kveTis 

diametris bagirze.

eqsperimentuli kvlevebis adekvaturobis dasadastureblad, 

naSromSi Catarebulia Teoriuli gamokvlevebi mzidi bagirisaTvis 

parabolis meTodiT (nax. 9) Cakidulobis isris mniSvnelobebis 

dasadgenad.

mzidi bagiris Cakidulobis isris gaangariSeba, roca is 

datvirTulia sakuTari woniT da Cawertebuli tvirTiT SeiZleba 

vawarmooT Semdegnairad; gvaqvs trasis Semdegi maxasiaTebeli 

parametrebi: trasis sigrZe horizontalze l; maqsimalurad 

dasaSvebi Cakidulobis isari fmax, roca tvirTi Seuferxeblad 

gaivlis mTel trasaze; viciT Cawertebuli tvirTis wona Q, 

vadgenT erTi grZivi metri bagiris wonas q, ganivkveTs Fk, 

gamglej daWimulobas Tg da bagiris drekadobis moduls 

6106,1 ×=kE kg/sm2.

viciT ra gamgleji Zalis mniSvneloba:
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13 mm – Tg = 8110 kg;

15 mm – Tg = 13200 kg;

16,5 mm – Tg = 16150 kg.

nax. 9. ganivgadasatani sabagiro mosaTrevi danadgaris
Caketilkonturiani moZravi mzidi bagiris

parabolis meTodiT saangariSo sqema

vpoulobT bagiris saangariSo dasaSveb maqsimalur 

daWimulobas.

miviRebT 13 mm kveTis diametrisaTvis Tm = 4055 kg;

15 mm _ 6600 kg;  16,5 kg = 8075 kg.

amis Semdeg, TiToeuli bagirisaTvis vangariSobT Cakidulobis 

isris maqsimalur sidides datvirTvis qveS, formuliT

mm T

Ql

T

ql
f

48

2

max += .

parabolis meTodiT naangariSebi CaRunvis isris fmax

mniSvnelobebi Semotanilia cxrilebSi.

eqsperimentebiT miRebuli Cakidulobis isris fmax

sidideebis mniSvnelobebi sakmaod gansxvavdeba parabolis 

Teoriuli meTodiT miRebuli mniSvnelobebisagan, rac gamowveulia 

Caketilkonturiani mzidi bagiris ormagi sigrZiT.

Tm

Tm Tm

y

Tm =5000, 7500, 10000 kg

l =50, 60, 75, 100 m

Q =1000, 1500, 2000 kg

1nQ =600, 900, 1200 kg

A B

x

x 1x

1
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ganivgadasatani sabagiro morsaTrevi danadgaris Caketil -

konturiani mzidi bagiris parametrebis dasadgenad damuSavda 

kvlevis meTodika, romlis safuZvels warmoadgens aRniSnuli 

danadgaris eqsperimentuli kvlevebisa da eqspluataciis 

praqtikuli gamocdilebis monacem ebi da Sedegebi. aRniSnulidan 

gamomdinare, dadgenilia, rom Caketilkonturiani mzidi bagiris 

Cakidulobis isris sidide sabagiro danadgaris normaluri 

funqcionirebisaTvis, unda meryeobdes malis qordis 2 -4%-is 

farglebSi da ar unda aRematebodes (0,02_0,03)l-s.

damuSavebuli meTodikis safuZvelze, mzidi bagiris 

ZiriTadi parametrebis dasadgenad, cnobilia: b _ malis qordis 

daxris kuTxe horizontalTan 0 °; l _ malis sigrZe 50 m; fmax _ 

bagiris Cakidulobis isari 1,0 m, roca tvirTi ganlagebulia 

malis SuaSi; Q _ tvirTis wona 1000 kg, saidanac mzid bagirze 

modis 600 kg; gansazRvrulia bagiris maqsimaluri daWimuloba 

datvirTvis qveS7938 kg da samontaJo daWimuloba 1850 kg.

Caketilkonturiani mzidi bagirisaTvis malis sigrZis 50 m-is 

SemTxvevaSi, roca datvirTva mzid bagirze aris 600 kg, xolo 

mzidi bagiris Cakiduloba miRebulia 15002,002,0max =×=×= lf m. 

maqsimaluri daWimuloba 7,9 t, xolo samontaJo daWimuloba 

85,10 =T t.

analizis  safuZvelze  dadgenilia,  rom   ganivgadasatani 

bagir-blokuri sabagiro danadgaris Caketilkonturiani mzidi 

bagiris parametrebis dasadgenad, SeiZleba gamoyenebuli iyos 

parabolis Teoriuli kvlevis meTodi.

amasTan, unda aRiniSnos. rom miRebuli Cakidulobis isris 

maqsimaluri mniSvnelobebi misaRebia ganivgadasatani sabagiro 

danadgaris normaluri funqcionirebisaTvis.

eqsperimentuli kvlevebidan gamomdinare, dadgenilia, rom 

Caketilkonturiani mzidi bagiris Cakidulobis isris dasaSvebi 

mniSvnelobis sidide SeiZleba miviRoT malis l sigrZis 0,02 -0,03 

farglebSi.
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naSromis eqsperimentul nawilSi damuSavebulia gani vgada-

satani sabagiro danadgar is kvlevis meTodika da dasaSvebi 

Cakidulobis isris mixedviT naangariSebia Caketilkonturiani 

mzidi bagiris maqsimaluri muSa daWim ulobisa da samontaJo 

daWimulobis mniSvnelobebi.

daskvna

1. damuSavebulia mTian pirobebSi tyesakafi s amuSaoebis 

kompleqsuri meqanizaciis ekologiurad uvnebeli #7a 

teqnologiuri sqema, romelic warmoadgens # 3 da # 7 

teqnologiuri sqemebis Serwymas; axal teqnologiur sqemaSi 

gaTvaliswinebulia sxvadasxva daxrilobis rTuli tyesakafebis 

aTvisebis sirTuleebTan dakavSirebuli Taviseburebebi, SerCeulia 

bunebrivi pirobebisaTvis Sesatyvisi manqana -danadgarebi da 

gadawyvetilia morTrevis teqnologiuri procesis operaciebis 

dasabuTebuli Tanmimdevroba, rac Tavis mxriv warmoadgens 

mTliani samuSao ciklis optimalur variants.

2. Se qmnilia sruliad axali, originaluri ganivgadasatani 

ormxrivi sabagiro morsaTrevi danadgari Caketilk onturiani 

moZravi mzidi bagiriT.

3. Caketilkonturiani moZravi mzidi bagiriT aRWurvili 

ganivgadasatani sabagiro morsaTrevi danadgaris parametrebis 

dasadgenad, morTrevis teqnologiuri procesis TiToeuli 

ZiriTadi operaciisaTvis damuSavebuli kvlevis meTodikis 

safuZvelze, sawev bagirSi wevis Zalis gansazRvris mizniT, 

Sedgenilia sawevi bagirebis trasebze moZraobis sqemebi. 

dadgenilia, trasebze winaaRmdegobis Zalebis a RZvris wertilebi 

da maTi saxeebi, sawyisi wertilidan bagiris dolze miwydomis 

bolo wertilamde; winaaRmdegobis Zalebis TanmimdevrobiTi 

SekrebiT, TiToeuli sawevi bagirisaTvis miRebulia maqsimaluri 

saangariSo wevis Zalis mniSvneloba muSa da uqmi svlebis dros, 

rogorc inerciis Zalebis gaTvaliswinebiT, aseve maT gareSe.
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4. damuSavebuli meTodikis safuZvelze, Catarebuli Teoriuli 

kvlevebidan miRebulia rom teqnologiuri procesis pirveli 

ZiriTadi operaciis ganxorcielebis dros – 35°-iT daxril

ferdobze, moWrili xis qvevid an zeviT Tanabari siCqariT 

morTrevisas, winaaRmdegobis jamuri Zala sawev bagirze I 

wertilidan dolze miwydomis XII wertilis CaTvliT tolia 

3567kg, rasac Seesabameba 11 mm kveTis diametris sawevi bagiri da 

jalambris el. Zrava 11 kvt simZlavriT; ukusvlis proce sis 

gansaxorcieleblad, anu kakviani sawevi bagiris tyesakafze 

dasabruneblad, rac am SemTxvevaSi sruldeba xeliT, jamuri 

winaaRmdegobis Zala tolia 22 kg -isa, risi daZlevac muSisaTvis 

sirTules ar warmoadgens.

5. morTrevis teqnologiuri procesis meore ZiriTadi 

operaciis kvlevebidan miviReT, rom maqsimaluri wevis Zala sawev 

bagirze viTardeba, moris naxevraddakidebul mdgomareobaSi 

gadayvanis dros – 2057 kg, xolo moris trasamde morTrevis 

dros – 1041 kg inerciis Zalebis gaTvaliswinebiT; maqsimaluri 

wevis Zalis mniSvnelobidan gamomdinare SerCeulia sawevi bagiri 

8 mm kveTis diametriT da el. Zrava 7,5 kvt simZlavriT. 

6. morTrevis teqnologiuri procesis mesame ZiriTadi 

operaciis kvlevis Sedegad miviReT, rom maqsimaluri wevis Zala 

viTardeba 3000 kg wonis Sekrulas dakidebu l mdgomareobaSi 

gadayvanis dros – 4104 kg, amasTan , sawevi bagiris siCqare tolia 

0,25 m/wm, xolo urikiT Sekrulas mTlianad dakidebul 

mdgomareobaSi 0,5 m/wm siCqariT sabagiro trasaze zeviT 

gadaadgilebis dros wevis Zalis maqsimaluri mniSvneloba tolia 

2052 kg; damxmare da ZiriTadi operaciebis kvlevis Sedegebis 

gaTvaliswinebiT cxrilebidan SerCeulia 11 mm kveTis diametris 

sawevi bagiri da 11 kvt simZlavris el. Zrava; 

samive ZiriTadi operaciis kvlevis Sedegebis gaTvaliswinebiT 

morsaTrevi danadgari unda aRiWurvos samdoliani jalambriT, 11 

kvt simZlavris el. ZravaTi 1500 brunTa ricxviT wuTSi da 8,11 da 

13mm kveTis diametris sawevi da mzidi bagirebiT.
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7. damuSavebuli kvlevis meTodikis safuZvelze, Catarebulia 

eqsperimentuli gamokvlevebi mzidi bagiris Cakidulobis isris 

mniSvnelobebis dasadgenad, mzidi bagiris malis sigrZis, 

Cawertebuli tvirTis da mzidi bagiris daWimulobis sxvadasxva 

mniSvnelobebis dros, Sesabamisad 13,15 da 16 mm kveTis diametris 

bagirebisaTvis;

miRebuli Sedegebidan irkveva, rom 13 mm kveTis diametris 

Caketilkonturiani mzidi bagirisaTvis, maqsimaluri sigrZis 

malebisa da datvirTvebis SemTxvevaSi morTrevis procesi 

Cakidulobis isris mniSvnelovnad gazrdasTan dakavSirebiT, 

SeuZlebelia; aRniSnulis aRmosafxvrelad, rekomendebulia 15 mm 

da zogjer 16 mm kveTis diam etris mzidi bagiris gamoyenebis 

aucilebloba.

8. Catarebuli eqsperimentuli kvlevebis adekvaturobis 

dasadastureblad, analogiuri kvlevebi Catarebulia mzidi 

bagiris igive pirobebisaTvis, Cakidulobis isris mniSvnelobebis 

dasadgenad parabolis kvlevis meTodiT, sa idanac irkveva, rom 

eqsperimentebiT miRebuli Cakidulobis isris sidideebi, matebis 

TvalsazrisiT, gansxvavdeba parabolis meTodiT miR ebuli igive 

sidideebisagan, rac ZiriTadad ganpirobebulia Caketilkon -

turiani moZravi mzidi bagiris sqemuri da konstruqciuli 

TaviseburebebiT, kerZod, mzidi bagiris ormagi sigrZiT, rac ar 

aris gaTvaliswinebuli parabolis meTodiT kvlevebis dros;

9. eqsperimentuli da parabolis meTodiT kvlevebis Sedegebis 

monacemebis mixedviT naSromSi damuSavebulia, ganivgadasatani 

sabagiro morsaTrevi d anadgaris Caketilkonturiani moZravi 

mzidi bagiris parametrebis gansazRvris meTodika, sadac agreTve 

gamoyenebulia zogadad cnobili sabagiro morsaTrevi danadgarebis 

mzidi bagirebis muSaobis praqtikuli gamocdilebis Sedegebi; 

dadgenilia, rom Caketilkonturiani m zidi bagiris Cakidulobis 

isris sidideebis mniSvnelobebi ar unda aRematebodes malis l

sigrZis 0,02 -0,03-s; viciT ra, Cakidulobis isris dasaSvebi 

sididis mniSvneloba, vangariSobT Caketilkonturiani mzidi 
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bagiris daWimulobis Tm maqsimalur mniSvnelobas da kubur i 

gantolebis gamoyenebiT vsazRvravT samontaJo daWimulobas T0-s.

10. # 7a teqnologiuri sqemis mixedviT Catarebuli 

teqnologiuri procesis kompleqsuri meqanizaciis ekonomikuri 

angariSis safuZvelze; dadgenilia 1 m 3 damzadebuli xe -tyis 

Rirebuleba 42,80 lari.

11. amrigad, naSromSi Teoriuli da eqsperimentuli kvlevebis 

safuZvelze dasabuTebulia maRalmTian tyesakafebze Caketilkon -

turiani mzidi bagiriT aRWurvili ganivgadasatani sabagiro 

morsaTrevi danadgaris upiratesoba sxva danadgarebTan 

SedarebiT; rekomendebulia aRni Snuli sabagiro morsaTrevi 

danadgarebis warmoebaSi danergva. 
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Abstract

The problem, discussed in the thesis is associated to the difficulties of 
technological process of lumber processing on Georgian hilly cutting areas. This 
mentioned problem is not an only one and includes the questions regarding the 
ecologically safe technologies and log -pulling technique requiring theoretical and 
experimental researches for processing and creating the modern technologies and log -
pulling technique. 

On the basis of the modern analysis one has justifies expediency of log-pulling 
process in lumber processing on hilly cutting areas, using the wide -carrying cableway 
log-pulling adjustments. 

On the basis of analyzing research methods of existing technologies, 
technological schedules and log -pulling machineries one has elaborated new original 
methods of constructing the theoretical and experimental research for processing the 
advanced technologies, technological schedules and for creating the modernized, new 
wide-carrying cableway log-pulling adjustments. 

One has elabor ated N7a ecologically safe technological scheme of complex 
mechanization of log -pulling working process on hilly cutting area, providing 
characteristics regarding the challenges of difficult cutting area of different 
inclination, one has selected he machin eries and decided the documented sequence of 
log-pulling technological process.

One has created new side -carrying cableway log -pulling adjustment with 
closed-contour movable haul rope.

On the basis of the research method for each main operation of log -pulling 
technological process, with the purpose of determining the traction power in haul 
rope, one has done the schedules of cable moving on traces and established the points 
of raising the resistance forces; by sequence gathering the resistance powers, we ge t 
the intensity of maximal accounting total traction for each operation in traction cables, 
foreseeing the inertia forces as well without them;

During the first operation of technological process as well during log -pulling 
on the cut tree plain from the bottom towards the top with equal speed, from I point up 
to XII one, maximal volume of traction power in traction cable is equal to 3567 kg, 
and foreseeing the inertia powers – 3675 kg; for both cases from the schedules is 
selected the traction cable of 11 m m cut diameter and electric motor of the winch with 
11 kw.
- The first supporting operation foresees moving the knots in semi-hanging position, 

during implementation of which it is necessary 2057 kg and during implementing 
the second main operation - 1041 kg inertia forces; in such case one has selected 8 
mm diameter traction cable and 7,5 kw winch electric motor;

- Maximal traction power for holding the third additional operation, lifting the knots 
and taking into the hanging position is equal to 4101 kg, and d uring the main 
operation – 2052 kg, corresponding to 11mm traction cable and 11 kw winch 
electric motor.

Therefore, during determining the log -pulling technological process on 25 ᵒ
inclined plain, from three main operation researches it becomes clear that m aximal 
traction power on log -pulling has been developing during the first operation 3672 kg 
and during implementing the third additional operation 4104 kg; Following from here 
the cableway adjustment is equipped with 11 mm diameter traction rope, 8 mm 
backsliding cable, 13 mm haul rope and 11 kw winch electric motor – 1500 rotation in 
a minute.
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From the experimental researches one has established:
- For 13 mm diameter closed -contour haul rope, in case of vertebras of maximal 

longitude and loading, log -pulling process, regarding increasing the hanging 
arrow, is impossible; For eradicating the above -mentioned, it is recommended 
necessity of using 15 mm and sometimes 16,5 mm diameter haul rope;

- It is established, that volumes of hanging arrow, gained from the exp eriment, by 
the view of increasing, differs from the same volumes gained by the parabola 
method, caused by double longitude of closed -contour haul rope, what is not 
foreseen during researching by parabola method;

- One has elaborated the methodic of determin ing the parameters of closed -contour 
moving haul rope of the wide -carrying cable log -pulling adjustment; it is 
established that values of the hanging arrows of the haul rope must not exceed 
0,02-0,03 of vertebra longitude. 

In the work on the basis of theo retical and experimental researches one has 
certified the advantage of wide -carrying cable log -pulling adjustments equipped with 
closed-contour haul rope on high-mountain cutting areas comparing to other cableway 
adjustments and log -pulling aggregations; a n important technical problem is decided 
and necessity of wide -spreading of the above -mentioned log -pulling adjustments is 
recommended.


