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saerTo cnobebi 

 

samTo teqnologiebis bakalavris momzadeba xorcieldeba sasargeblo 

wiaRiseulis sabadoTa miwisqveSa damuSavebis sferoSi dagrovili sawarmoo-

teqnologiuri, saorganizacio mmarTvelobiTi, saproeqto da samecniero 

gamokvlevaTa specifikis mxedvelobaSi miRebiT. aqedan gamomdinare saswavlo 

disciplinis "miwisqveSa samTo samuSaoebis procesebi" mizans Seadgens 

gamoumuSaos momaval samTo bakalavrs konkretul samTo-geologiur pirobebSi 

sawarmoo procesebis Sesrulebis samecniero da meToduri principebi. 

qvanaxSiris Saxtebis teqnologiur sqemebSi ZiriTad rols warmoadgens 

sawmendi sangrevi, romelic aRWurvilia maRalmwarmoebluri meqanizebuli 

kompleqsebiTa da agregatebiT, romelTa gamoyenebis mizanSewoniloba 

garkveul wilad ganpirobebulia sawmendi sangrevis datvirTviT. am 

ukanasknelis gazrda moiTxovs sawmend sangrevSi Sesasrulebel yvela 

procesebisa da operaciebis saimedo Sesrulebasa da maT mkveTr 

SeTanxmebulobas. aqedan gamomdinare disciplinis Seswavlam unda 

uzrunvelyos  momavali specialistis rTul samTo-geologiur pirobebSi 

sawmend sangrevSi Tanamedrove manqanebis, kompleqsebis da agregatebis 

gamoyenebisas mimdinare procesebis codna da maTi marTva. 

sawmendi sangrevis maRalmwarmoebluri muSaobis gansakuTrebul pirobas 

warmoadgens konkretuli samTo-geologiuri pirobebis Sesabamisi sawmendi 

samuSaoebis racionaluri teqnologiuri sqemisa da meqanizaciis saSualebaTa 

SerCeva, romlebic uzrunvelyofen wiaRiseulis damuSavebis maqsimalur 

efeqturobas. amitom aRniSnuli disciplinis codna Seaswavlis bkalavrs 

sawmendi samuSaoebis warmoebis teqnologiis proeqtirebas. 

gansakuTrebiT mniSvnelovania sawmend sangrevSi mimdinare procesebis 

praqtikulad ganxorcielebis Cvevebis gamomuSaveba maRal profesiul doneze, 

uromlisodac specialisti ver ASeZlebs sawmend sangrevSi samuSaoTa 

warmoebis xelmZRvanelobas. 

qvemoT mocemulia meToduri miTiTebebi praqtikuli samuSaoebis 

Sesasruleblad yvela im ZiriTadi procesebisa da operaciebis gaTvlis 

magaliTebi, romelTac adgili aqvT sawmend sangrevSi sawarmoo procesebis 

Sesrulebisa da maTSi uaxlesi amomRebi manqanebisa da hidroficirebuli 

samagrebis eqspluataciisas.  
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1. sawmendi kompleqsis mwarmoeblurobis gansazRvra 

 

kombainis saangariSo anu Teoriuli mwarmoebluroba warmoadgens 

qvanaxSiris saSualo nakads wuTSi, romelic miiReba sawmendi sangrevidan 

amomRebi manqanis uwyvetad muSaobisas. igi  gamoiTvleba formuliT 

γmrVQ ⋅= teqTer  

sadac:  aris manqanis teqnikurad dasaSvebi miwodebis siCqare, m/wT; teqV

m _ fenis amosaRebi sisqe, m; 

r _ kombainis pirmodebis sigane, m; 

γ _ naxSiris saSualo simkvrive, t/m3. 

manqanis miwodebis realuri siCqare gamoiTvleba naxSiris rRvevaze 

energodanaxarjebis pirobidan gamomdinare. 

γωmr
P

V
Η

=
60H

dad

miw , 

sadac: Pdad aris kombainis dadgmulobiTi simZlavre, kvt; 

Hω _ qvanaxSiris rRvevaze xvedriTi energodanaxarjebi, kvt. sT/t; 

misi mniSvneloba ganisazRvreba grafikis saSualebiT 

naxSiris Wrisadmi winaRobaze /A1/ damokidebulebiT; 

 

 

 

 

nax. 1. kombainebiT naxSiris amoRebisas xvedriTi energodanaxarjebis  

      damokidebuleba naxSiris Wrisadmi winaRobaze 

               1. 1К-101;  2. КШ-1КГ;    3. 2К-52;     4. 1ГШ-6В;    5. КШ-3М; 
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kombainis Zravis dadgmulobiTi simZlavre Pdad da miwodebis teqnikurad 

dasaSvebi siCqare sxvadasxva tipis kombainebisaTvis Semdegia: 

 

kombaini 
pirmodebis 
sigane, m. 

Zravis 
dadgmulobiTi 
simZlavre, kvt. 

miwodebis dasaSvebi 
teqnikuri siCqare, 
m/wT. 

1К-101 

МК-67 

2К-52 

1ГШ-68 

КШ-3м 

КШ-1КГ 

0,8 

0,8 

0,63 

0,63 

0,63 

0,63 

85 

105 

85 

245 

185 

85 

4,5 

6,0 

6,0 

6,0 

6,0 

6,0 

 

Tu miwodebis siCqare, naangariSevi xvedriTi energodanaxarjebis mixedviT 

Vmiw, aRmoCndeba teqnikurad dasaSveb siCqareze meti, maSin angariSSi unda 

miviRoT es ukanaskneli, Vteq. 

drois danaxarjebi, romlebic gamowveulia kombainis muSaobaSi 

SeferxebebiT manevrebze, bolo operaciebze da saWrisebis Secvlaze 

daxarjuli droiT, Sefasdeba kombainis teqnikuri gamoyenebis koeficientis 

mixedviT Kteq. 

kombainis teqnikuri mwarmoebluroba SeiZleba viangariSoT formuliT: 

Qteq=Kteq.QTeor

 

kombainis teqnikuri gamoyenebis koeficienti iangariSeba formuliT: 

 

miw

saWb.o.sam

mz

teq

V
l

ttt
K

K

l

++
+

=
1

1 , 

sadac: Kmz aris kombainis mzadyofnis koeficienti da aiReba: 

kombainebisaTvis: 2К-52 - 0,87 - 0,9 

                                        1ГШ-68 - 0,85 - 0,9 

                             КШ-1КГ - 0,91 - 0,93 

                                        КШ-3м - 0,76 - 0,8 

                                        1К-101 - 0,84 -0 87 

                                       МК-67 - 0,76 - 0,8 

tsam aris drois danaxarjebi samanevro operaciebze, tsam=10-20 wT; 

tb.o. _ bolo operaciebze daxarjuli dro, tb.o.=15-30 wT; 
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tsaW _ saWrisebis Secvlaze daxarjuli dro, tsaW=10-15 wT; 

ll _ lavis sigrZe, m; 

kombainis saeqspluatacio mwarmoebluroba iangariSeba sxvadasxva 

saorganizacio mocdenebze drois danaxarjebis mxedvelobaSi miRebiT; 

saorganizacio mocdenebs miekuTvneba mocdenebi gamagrebis, ganiavebis, 

morwyvis da sxva procesebze, igi gamoiTvleba formuliT: 

Qsaeq=Ksaeq⋅Qteqn 

sadac: Ksaeq. aris kombainis uwyveti muSaobis koeficienti da iangariSeba: 

 

miw

saor saWb.o.sam

mz

saeq

V
l

tttt
K

K

l

+++
+

=
1

1
 

sadac: tsaor aris kombainis gaCerebebis jamuri dro saorganizacio 

mizezebiT, tsaor=25-30 wT. 

kombaini, warmoadgens ra amomReb manqanas, gansazRvravs kompleqsis 

mwarmoeblurobas: 

Qkomp.=Ksam.QTeor 

sadac: Ksam aris kombainis gamoyenebis samanqano drois koeficienti 

samagrisa da konveieris saimedobis gaTvaliswinebiT; misi mniSvneloba aiReba 

naxSiris Wrisadmi winaRobis mixedviT: 

 

kombaini 
Wrisadmi 
winaRoba, 

A1

samanqano 
dros 

koeficienti, 
Ksam. 

 

Wrisadmi 
winaRoba, 

A1

samanqano 
dros 

koeficienti, 
Ksam. 

 

Wrisadmi 
winaRoba, 

A1

samanqano 
dros 

koeficienti, 
Ksam. 

 

1ГШ-68 

КШ-3м 
180 0,43÷0,58 180÷240 0,47÷0,61 240÷360 0,45÷0,53 

1К-101 

КШ-1КГ 
180 0,55÷0,64 180÷240 0,57÷0,68 240÷360 _ 

 

kombainuri amoRebisas kompleqsur-meqanizebuli sawmendi sangrevis 

datvirTva cvlaSi iangariSeba gamosaxulebiT: 

Qcv=60Ksam.QTeor. Tcv., 

sadac: Tcv. aris cvlis xangrZlivoba, sT; 

dReRamuri datvirTva iangariSeba dReRamis ganmavlobaSi amoRebaze 

gankuTvnili cvlebis raodenobis mxedvelobaSi miRebiT. 
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magaliTi: ganvsazRvroT КМ-87э kompleqsiT aRWurvili lavis DdReRamuri 

datvirTva Semdegi pirobebisaTvis: 

lavis sigrZe =180 m; ll

kombainis pirmodebis sigane r=0,63 m; 

fenis sisqe m=1,3 m; 

fenis saSualo simkvrive γ=1,25 t/m3, 

Wrisadmi naxSiris winaRoba A1=180 n/sm. 

kombainis 2K-52 miwodebis siCqare iqneba: 

3,2
25,163,03,16,060

85
=

⋅⋅⋅⋅
=miwV m/wT. 

kombainis Teoriuli mwarmoebluroba iqneba: 

QTeor=2,3⋅1,3⋅0,63⋅1,25=2,4 t/wT 

teqnikuri mwarmoeblurobis koeficienti iqneba: 

56,0
3,2

180
152015

9,0
1

1
=

++
+

=teqK  

kombainis teqnikuri mwarmoebluroba iqneba: 

Qteq=0,56⋅2,4=1,35 t/wT; 

saeqspluatacio mwarmoeblurobis koeficienti iqneba: 

5,0
3,2

180
25152015

9,0
1

1
=

+++
+

=saeqK  

kombainis saeqspluatacio mwarmoebluroba iqneba: 

Qsaeq.=0,5⋅2,4=1,2 t/wT; 

КМ-87э kompleqsis mwarmoebluroba samanqano drois koeficientis Ksam=0,45 

mniSvnelobisas iqneba: 

Qkomb.=0,45⋅2,4=1,1 t/wT 

kompleqsis cvluri mwarmoebluroba iqneba:  

Qcv=60⋅1,1⋅6,0=390 t. 

kompleqsur-meqanizebuli lavis DdReRamuri datvirTva iqneba: 

QdR=390⋅3=1170 t. 

amocana 1. ganisazRvros kompleqsur-meqanizebuli sawmendi sangrevis 

dReRamuri datvirTva kombainis mwarmoeblurobis mixedviT Semdegi 

pirobebisaTvis: 
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# kompleqsi kombaini 
lavis 
sigrZe. 

m 

fenis 
sisqe, m. 

Wrisadmi 
winaRoba, 

n/sm 
A1

naxSiris 
saSualo 
simkvrive, 

t/m3 

γ 

cvlebis 
raodenoba 
dReRameSi 
amoRebaze 

1 
2 
3 
4 
5 
6 
7 
8 

 
КМ-87Э 
КМК-97 
КМ-87А 
КМ-87М 

"Донбасс" 
ОМКТМ 
ОКП 

КМ-81Э 
 

 
2К-52 

1К-101       
1ГШ-68 
1К-101 
1К-101       
КШ-1КГ      
КШ-3м 
КШ-1КГ 

 

150 
160 
200 
150 
160 
100 
100 
120 

1,4 
1,2 
1,6 
1,1 
1,0 
1,9 
2,5 
3,0 

200 
180 
190 
160 
140 
170 
150 
160 

1,35 
1,30 
1,40 
1,30 
1,40 
1,35 
1,30 
1,40 

3 
3 
3 
3 
3 
3 
3 
3 

 

 

 

2. kombainis mwarmoeblurobis gansazRvra gamagrebis siCqaris 

mixedviT 

 

 

gamagrebis procesma SeiZleba Seaferxos kombainis muSaoba, kerZod 

Seamciros misi Teoriuli da teqnikuri siCqare. 

kombainis mwarmoebluroba gamagrebis procesis mixedviT ganisazRvreba 

formuliT: 

Qgam=mrγvgam⋅Kgam., 

sadac: m aris fenis sisqe, m; 

r _ kombainis pirmodebis sigane, m; 

γ _ naxSiris saSualo simkvrive, t/m3; 

vgam _ samagri seqciebis gadaadgilebis siCqare, m/wT; 

Kgam _ koeficienti, romelic iTvaliswinebs fenis niadagis qanebis 

mdgradobas da wyalSemcvelobas, Kgam=0,6÷0,8; 

samagri seqciis gadaadgilebis siCqare damokidebulia samagris 

konstruqciul Taviseburebebze, misi eqspluataciisaTvis saWiro operaciebisa 

da xerxebis ricxvze. 

meqanizebuli samagris gamoyenebis piroba, "Weris mdgradobis" faqtoris 

mixedviT, gamoiTvleba utolobiT: 

niadq
F
P

≤
say

, 

sadac: P aris samagrze mosuli datvirTva, n; 

 8



Fsay _ seqciis sayrdenis farTi, sm2; 

qniad. _ niadagis amtanunarianoba, pa. 

cxrilSi mocemulia zogierTi meqanizebuli samagris gamagrebis siCqaris 

monacemebi, rodesac seqciebis gadaadgileba warmoebs Tanmimdevrulad e.i. 

erTi meoris miyolebiT. 

 

samagris gadaadgilebis siCqare, 
m/wT 

# 

meqanizebuli 
samagri 

sustnapralovani 
qanebisas, 

arawyalSemcveli 

aSkarad 
gamoxatuli 
napralebiani 
qanebisas, 

wyalSemcveli 

niadagis qanebis 
dasaSvebi 
winaRoba 

Cawnexvaze, mpa 

samagris 
mzadyofnis 
koeficienti 

1 
2 
3 
4 
5 
6 

"Донбасс" 
КМК-97 
М-87 

ОМКТМ 
КМ-81 
КТУ 

4,6 
4,8 
5,1 

2,15 
2,5 
1,8 

2,3 
2,4 
2,5 
1,1 
1,25 
0,9 

1,9 
3,2 
3,0 
0,75 
2,75 
0,8 

0,9 
0,95 
0,9 
0,85 
0,80 
0,85 

 

Tu kombainis mwarmoebluroba gamagrebis mixedviT gamova Teoriul 

mwarmoeblurobaze meti, es gviCvenebs, rom gamagrebis procesi ar aferxebs 

gamoRebis process. 

 

magaliTi: ganvsazRvroT 1ГШ-68 tipis kombainis mwarmoebluroba 

gamagrebis procesis mixedviT Semdegi pirobebisaTvis: 

fenis sisqe  m=1,5 m 

lavi aRWurvilia М-87 samagriT; 

fenis Weri napralovani, wyalSeucveli; 

naxSiris saSualo simkvrive γ =1,3 t/m3

kombainis mwarmoebluroba iqneba: 

Qgam=1,5⋅1,3⋅0,63⋅5,1⋅0,8=5,05 t/wT 

es mniSvneloba sakmaod maRalia, amitom kombainis muSaobaSi Seferxebebi 

gamagrebis procesis mixedviT ar gveqneba. 
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amocana 2. ganvsazRvroT kombainis mwarmoebluroba gamagrebis procesis 

mixedviT Semdegi pirobebisaTvis: 

 

# kombaini 
meqanizebuli 

samagri 

fenis 

sisqe, m 

fenis 

saSualo 

simkvrive, 

γ t/m3  

Kgam. Weris qanebi 

 

1 

2 

3 

4 

5 

6 

 

2К-52    

1К-101            

1ГШ-68  

1К-101   

КШ-1КГ         

КШ-1КГ         

  

 

 

М-87 

"донбасс" 

М-87 

МК-97 

ОМКТМ 

       М-81 

 

1,3 

0,9 

1,5 

0,85 

2,45 

3,2 

 

1,35 

1,30 

1,38 

1,40 

1,36 

1,35 

 

0,8 

0,6 

0,8 

0,6 

0,8 

0,8 

 

unapralo 

napralovani

unapralo 

napralovani

unapralo 

unapralo 

 

 

3. sawmendi samuSaoebis teqnologiuri sqemis mzadyofnis 

koeficientis gansazRvra 

 

kompleqsur-meqanizebuli sawmendi sangrevis teqnologiuri sqemis 

mzadyofnis koeficienti SeiZleba ganisazRvros msgavs pirobebSi empiriuli 

formulis gamoyenebiT. kerZod sawmendi sangrevisaTvis, romelic aRWurvilia 

hidroficirebuli kompleqsebiT КМ-87Э mzadyofnis koeficienti SeiZleba 

gamoTvlili iqnes Semdegi empiriuli formuliT. 

 

22

2

00002,06,1407,1

0008,0007.0921,465,1028,0398,3),(

l
2
sam

miwlsammiwsammiw,l,mz

lmK

VlmKVKVlmfK

−+

−−+−++==
 

 

sadac: Vmiw aris kombainis miwodebis siCqare, m/wT; 

Ksam _ samanqano drois koeficienti; 

m _ fenis sisqe, m; 

ll _ lavis sigrZe, m; 
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am formuliT sakmarisi sizustiT SeiZleba visargebloT Semdegi 

pirobebisaTvis: 3,85≥Vmiw≤1 m/wT; 0,6≥Ksam≥0,11; 1,85≥m≥1,1 m; 210≥ l l≥110 m. 

 

magaliTi: ganvsazRvroT КМ-87Э kompleqsiT aRWurvili kompleqsur-

meqanizebuli lavis mzadyofnis koeficienti Semdegi pirobebisaTvis: 

sawmendi sangrevis sigrZe l l=150 m; 

kombainis miwodebis siCqare Vmiw.=3,0 m/wT; 

samanqano drois koeficienti Ksam.=0,5 

fenis sisqe m=1,4 m; 

     sawmendi samuSaoebis teqnologiuri sqemis mzadyofnis koeficienti iqneba: 

Kmz.=3,398+0,028⋅3,0+1,65⋅0,5-4,921⋅1,4+0,007⋅150-0,0008⋅3,02-1,407⋅0,52+1,6⋅1,42-0,00002⋅1502=0,66; 

maSasadame teqnologiuri sqemis mzadyofna, gamoxatuli misi mzadyofnis 

koeficientis mixedviT, Seadgens 66%. 

 

amocana 3: ganisazRvros sawmendi samuSaoebis teqnologiuri sqemis    

mzadyofnis koeficienti Semdegi pirobebisaTvis: 

 

# Vmiw, m/wT Ksam. m, m L l l, m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3,7 

3,5 

3,0 

2,5 

2,8 

2,0 

2,6 

2,5 

2,8 

2,0 

0,5 

0,45 

0,48 

0,44 

0,30 

0,35 

0,40 

0,55 

0,60 

0,55 

1,6 

1,5 

1,65 

1,8 

1,45 

1,3 

1,35 

1,3 

1,4 

1,3 

140 

150 

180 

160 

200 

170 

160 

150 

140 

150 
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4. sarande danadgaris mwarmoeblurobis angariSi 

 

sarande danadgaris Teoriuli mwarmoebluroba SeiZleba viangariSoT 

formuliT: 

QQTeor=han mrVrγ, 

sadac: han aris anaTlis sisqe randis erTi gavlisas, m; 

mr _ fenis sisqis nawili, romelic muSavdeba randis 

Semsrulebeli organos mier, m; 

Vr _ randis moZraobis siCqare, m/wT; 

γ _ naxSiris saSualo simkvrive, t/m3;  

Cveulebrivad gamownexa saSualebas iZleva intensificirebuli iqnas 

naxSiris amoReba randiT. fenis zeda dasta Weris dawevis zemoqmedebiT 

ingreva da iyreba konveierze. am dastis sisqe rekomendebulia miRebul iqnas 5-

10 sm da ara umetes randis Semsrulebeli organos simaRlisa. amoRebis aseTi 

pirobebisas sarande danadgaris Teoriuli mwarmoebluroba iangariSeba: 

QQTeor=han mamVrγ, 

sadac mam aris fenis amosaRebi sisqe naxSiris zeda dastis Camoqcevis  

           gaTvaliswinebiT, m; 

sarande danadgaris samanqano koeficienti, rogorc praqtika gviCvenebs, 

ramdenadme didia, vidre kombainisa da SeiZleba miRweul iqnas 0,4-0,5-mde. maSin 

sarande danadgaris cvluri mwarmoebluroba Seadgens: 

Qcv=60KsammamVrγTcv⋅han, 

sadac: Ksam aris sarande danadgaris samanqano drois koeficienti; 

               Tcv _ cvlis xangrZlivoba, saaTi; 

sarande danadgaris dReRamuri saeqspluatacio mwarmoebluroba SeiZleba 

ganisazRvros gamosaxulebiT: 

Qsaeq.= l ran mamγchan⋅nan, 

sadac: l ran aris lavis muSa sigrZe, romelzedac naxSiris amoReba  

            warmoebs randiT, m; 

c _ naxSiris amoRebis koeficienti lavSi; 

 nan _ dReRameSi anaTlebis raodenoba, anu randis muSa svlis 

raodenoba dReRameSi. 
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sawmendi sangrevis muSa sigrZe ganisazRvreba: 

( )∑ ∑+−= xelwallran llll , 

sadac: l l aris lavis saerTo sigrZe, m; 

∑ l wal _ walos jamuri sigrZe, m; 

∑ l xel _ lavis im nawilis jamuri sigrZe, sadac mongreva warmoebs  

         xeliT, burRva-afeTqebiT an sxva meTodiT, m. 

vinaidan l l, mam.,  γ da c konkretuli sawmendi sangrevisaTvis praqtikulad 

ucvlelia, amitom sarande danadgaris saeqspluatacio mwarmoeblurobis 

gansazRvrisaTvis aucilebelia davadginoT han da nan mniSvnelobebi. 

anaTlis sisqe ZiriTadad damokidebulia naxSiris simagreze. naxSiris 

simagris yvelaze gavrcelebuli maCvenebelia misi winaRoba Wrisadmi  A. 

donecis auzis qvanaxSiris fenebisaTvis, romelTa winaRoba meryeobs 40-150 n/sm 

farglebSi, anaTlis sisqe SeiZleba ganisazRvros Semdegi empiriuli 

formuliT: 

01,0
15

84,6
−

−
=

A
han  

EУСБ-67 da УСТ-2А sarande danadgarebisaTvis naxSirebSi da antracitebSi 

muSaobisas, romelTa winaRoba Wrisadmi ar aRemateba 180 n/sm, SeiZleba 

visargebloT damokidebulebiT: 

han=12,2-0,04A. 

randis muSa svlebis raodenoba gamoiTvleba formuliT: 

( )
∑

−
=

ran.

cvdr.dan.m.d.cv

an t
nKTT

n  

sadac: Tcv aris cvlis xangrZlivoba, wT; 

Tm.d. _ mosamzadebel daskvniTi operaciebis xangrZlivoba,  

Tm.d=25-30 wT; 

Kdr.dan _ koeficienti, romelic iTvaliswinebs samuSao drois  

          danakargebs, Kdr.dan =0,75; 

ncv _ cvlebis raodenoba dReRameSi naxSiris amoRebaze, 

Cveulebrivad  ncv=3; 

∑tran. _ randis lavSi erT gavlaze daxarjuli dro da igi 

ganpirobebulia garkveul operaciaTa Sesrulebaze da 

maT Soris Sesvenebebze: 

∑tran=tmon.+tdamx.+tteq. 
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 sadac: tmon aris dro naxSiris randiT mongrevaze, gamoiTvleba  

                    formuliT: ,
ran

sam.
mon

V

lt =  wT; 

tdamx _ damxmare operaciebze daxarjuli drois xangrZlivoba, 

gamoiTvleba formuliT: 

tdamx=tman.+tb.o.+tsaW.+tSef., 

sadac: tman. aris samanevro operaciebze daxarjuli dro da randis  

            maqosebri sqemiT muSaobisas igi gamoricxulia; 

tb.o. _ bolo operaciebze daxarjuli dro, tb.o.=2 trev.+tdom.+tamZ., 

trev._ randis reversirebaze daxarjuli dro, trev.=0,1-0,2 wT; 

tdom. _ domkratis gadaadgilebisaTvis saWiro dro, tdom.=1-2 wT; 

tamZ. _ amZravi Tavebis gadaadgilebisaTvis saWiro dro, tamZ.=10÷20 wT. 

tsaW _ saWrisebis Secvlaze daxarjuli dro; 

igi gamoiTvleba formuliT: 

tsaW.= l ran mamγchan⋅ztkb., 

 

z _ kbilanebis /saWrisebis/ xvedriTi xarji, z=0,1-0,2 cali/t; 

tkb. _ erTi saWrisis /kbilanis/ Secvlaze daxarjuli dro, tkb.=2-4 wT; 

tSef. _ dro sarande danadgaris muSaobaSi Seferxebebis aRmofxvraze,  

       romelic damokidebulia mis saimedobaze; igi gamoiTvleba  

       formuliT: 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= 11

saimr

ran
Sef KV

lt  , 

Ksaim _danadgaris eqsluataciis saimedobis koeficienti, da  

saS

saim

saS

saS

τ+
=

T
T

K , 

TsaS _ Seferxebebs Soris muSaobis saSualo dro, wT; 

τsaS _ Seferxebis aRmofxvris saSualo dro, wT; 

teqnologiuri Sesvenebebi tteq, romelic Seicavs dros vagonetebis 

Secvlaze damtvirTav punqtze da naxSirisa da fuWi qanis msxvili natexebis 

damsxvrevaze; gamoiTvleba formuliT:  

tteq.= l ran mamγchan⋅(tvag.+ tdamsx.), aq 

tvag. _ damtvirTav punqtze vagonetebis erTi Semadgenlobis Secvlis dro,  

       tvag.=0,1-0,2 wT/t; 
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tdamx. _ naxSirisa da fuWi qanis msxvili natexebis damsxvrevisaTvis  

        saWiro dro,    tdamsx.=0,05-0,1 wT/t; 

mniSvnelobebis sarnde danadgaris dReRamuri saeqspluatacio 

mwarmoeblurobis ganmsazRvrel formulaSi Setanisa da zogierTi 

gardaqmnebis Semdeg gveqneba: 

( )
( )damsxvagkban.ran.

amZr

amZr.

St

dom.

anrev

saimr

cvdr.dan.m.d.cv.an.ran.

saeq.

V
ran ttztchml

l
t

l
t

ht
K
l

nKTTchml
Q

+++⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+++

−
=

γ

γ

am

am

2
 

 

magaliTi: ganvsazRvroT УСБ-67 sarande danadgaris saeqspluatacio 

dReRamuri mwarmoebluroba Semdegi pirobebisaTvis: 

lavis muSa sigrZe, romelzedac naxSiris amoReba xdeba sarande 

danadgariT, l ran=200 m; 

fenis amosaRebi sisqe, mam=1,5 m; 

naxSiris saSualo simkvrive, γ=1,3 t/m3; 

naxSiris amoRebis koeficieni, C=0,95; 

cvlis xangrZlivoba, Tcv=360 wT;  

mosamzadebel daskvniTi operaciebis xangrZlivoba, Tm.d=25 wT; 

drois danakargebis koeficienti, Kdr.dan.=0,75; 

naxSiris amoRebaze dReRameSi cvlebis raodenoba, ncv=3;  

randis moZraobis siCqare, Vr=36,8 m/wT; 

sarande danadgaris mzadyofnis koeficienti, Ksaim.=0,85; 

randis reversirebaze daxarjuli dro, trev=0,15 wT; 

domkratis dadaadgilebaze daxarjuli dro, tdom=1,5 wT; 

domkratis Stokis sigrZe, l St=0,75 m; 

amZravi Tavebis gadaadgilebisaTvis sWiro dro, tamZr.=15,0 wT; 

amZravi Tavebis gadaadgilebis manZili, l amZr=0,25 m; 

kbilanebis xvedriTi xarji, Z=0,01, cali/t.; 

erTi kbilanis SecvlisaTvis saWiro dro, tkb=3 wT;  

vagonetebis erTi Semadgenlobis Secvlis dro tvag=0,162 wT/t; 

msxvili natexebis damsxvrevisaTvis saWiro dro, tdamsx=0,075 wT/t; 

naxSiris Wrisadmi saSualo winaRoba, A=130 n/sm. 

miviRoT, rom sarande danadgari muSaobs ormxrivi sqemiT uqmi svlis 

gareSe. 
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anaTlis sisqe gamovTvaloT formuliT: 

han=12,2-0,004A =12,2-0,04⋅130=7 sm=0,07 m; 

sarande danadgaris miaxloebiTi cvluri mwarmoebluroba iqneba: 

Qcv=60⋅0,4⋅1,5⋅36,8⋅6⋅0,07=723 t. 

Tu miviRebT dReRameSi sam amosaReb cvlas, maSin SesaZlo dReRamuri 

mwarmoebluroba iqneba: 

Qcv=723⋅3=2169 t. 

sarande danadgaris saeqspluatacio dReRamuri mwarmoebluroba iqneba: 

 

( )

( )
1009

075,0162,0301,007,095,03,15,1200
25,0

15
75,0
5,107,015,02

85,08,36
200

375,02536007,095,03,15,1200
=

++⋅⋅⋅⋅⋅+⎟
⎠

⎞
⎜
⎝

⎛
++⋅+

⋅

⋅−⋅⋅⋅⋅
saeqQ  t. 

 

 

amocana 4. ganisazRvros sarande danadgariT aRWurvili sawmendi 

sangrevis dReRamuri datvirTva Semdegi pirobebisaTvis: 

 

# danadgari 
lavis sigrZe, 

l rand, m 
fenis sisqe, 

mam, m. 

naxSiris 
winaRoba 
Wrisadmi 

A, t/m3

naxSiris 
saSualo 
simkvrive 

γ, t/m3

amoRebaze 
cvlebis 

raodenoba, 
ncv. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

УСТ-2А 

УСТ-2А 

УСТ-2А 

УСТ-2А 

УСТ-2А 

УСБ-67 

УСБ-67 

УСБ-67 

УСБ-67 

УСБ-67 

СО-75 

СО-75 

СО-75 

СН-75 

СН-75 

150 

140 

130 

120 

130 

160 

180 

200 

220 

240 

130 

150 

180 

120 

150 

0,55 

0,60 

0,90 

1,00 

0,75 

0,90 

1,30 

1,50 

1,70 

1,40 

0,60 

0,80 

1,00 

0,80 

1,10 

80 

90 

70 

120 

100 

70 

90 

80 

120 

150 

100 

110 

130 

90 

180 

1,3 

1,35 

1,40 

1,50 

1,45 

1,30 

1,35 

1,40 

1,45 

1,50 

1,30 

1,35 

1,40 

1,35 

1,40 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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5. saburR-Snekuri manqanis mwarmoeblurobis gansazRvra 

 

БУГ-3 tipis saburR-Snekuri danadgaris cvluri mwarmoebluroba SeiZleba 

ganisazRvros Semdegi empiriuli formuliT: 

 

( )
cik

sammiRcv

cv T
cKlFtT

A
γ−

=  

sadac: Tcv aris cvlis xangrZlivoba, wT; 

tmiR _ operaciaTa xangrZlivoba cvlis miReba da Cabarebaze,  

tmiR=10-15 wT; 

l  _ Sewyvilebuli WaburRilebis sigrZe, m; 

F _ Sewyvilebuli WaburRilebis ganivkveTis farTi, m2; 

γ _ naxSiris saSualo simkvrive, t/m3; 

c _ WaburRilidan naxSiris amoRebis koeficienti, c=0,98; 

Ksam _ БУГ-3 tipis danadgaris mzadyofnis koeficienti; WaburRilis 

sigrZeze damokidebulebiT SeiZleba ganisazRvros empiriuli 

formuliT: 

 

 

 
 

         nax. 2 sangrevis parametrebi saburR-Snekuri amoRebisas    

 

Km.z= l48,07,20
7,19

+
; 

Tcik _ teqnologiuri ciklis xangrZlivoba da iangariSeba formuliT: 

moc.Ses.gad.m.d.kb.Sec

gam.dag.bur.

cik TTTTtt
VVV

lT ++++⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
++++= amos.

111
; 
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sadac: Vbur. aris WaburRilis burRvis siCqare, Vbur.=0÷1,3 m/wT; 

Vdag. _ saburRi Snekis /dagrZelebis/ wabmis siCqare,  

Vdag.=0,5÷1,0 m/wT; 

Vgam. _ Snekebis dgaris gamoRebis siCqare, Vgam.=0,4÷0,8 m/wT; 

tamos. _ WaburRilis amosufTavebaze drois xvedriTi danaxarjebi,  

       mdgradi Weris SemTxvevaSi tamos=0,2 m/wT; susti Weris 

SemTxvevaSi ki tamos=0,56 m/wT; 

tkb.Sec.  _  dro  kbilebisa  da  burRis Tavis Secvlaze da 

iangariSeba, tkb. Sec.= tkb.ZF, am SemTxvevaSi tkb _ kbilanis 

an burRis Tavis Secvlis saSualo dro tkb=1,0 wT. 

Z _ kbilanebisa da burRis Tavis xvedriTi xarji, Z=0,1÷0,3 cali/m3; 

Tm.d.  _  mosamzadebel-daskvniTi  operaciebze  daxarjuli  dro,   

        Tm.d.=15-18 wT. 

Tgad. _ danadgaris gadaadgilebaze daxarjuli dro, Tgad.=15÷18 wT. 

TSes. _ SeuTavsebeli dasvenebebis dro, TSes.=4-6 wT. 

Tmoc. _ organizaciul faqtorebiT gamowveuli mocdenebi,  

Tmoc.=10÷15 wT. 

 

magaliTi: ganvsazRvroT БУГ-3 tipis saburR-Snekuri danadgaris cvluri 

mwarmoebluroba Semdegi pirobebisaTvis: 

fenis sisqe,  m=0,75 m; 

naxSiris saSualo simkvrive γ=1,35 t/m3; 

amosaRebi velis zoma daqanebiT l daq=70,0 m; 

kbilanebisa da burRis Tavis xarji,  Z=0,23 cali/m3; 

fenis Weris qanebi mdgradia e.i  tamos=0,2 wT/m; 

cvlis xangrZlivoba Tcv=6 saaTi=360 wT; 

Sewyvilebuli WaburRilebis sigrZe l =35,0 m; gamomdinare velis daqanebiT 

zomidan / l daq=70,0/da ormxrivi amoRebis sqemisas; 

Sewyvilebuli WaburRilebis farTs fenis sisqidan, WaburRilis 

diametridan da WaburRilebs Soris mTelanis zomebidan gamomdinare viRebT 

0,758 m2; aiReba cxrilidan: 
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WaburRilis 
diametri. 

d, mm 

RerZTaSoris 
manZili 

b, mm 

Sewyvilebuli 
WaburRilebis 

sigane 
C1, mm 

WaburRil
ebs Soris 
mTelanis 
sigane, 

a, mm 

Sewyvilebuli 
WaburRilebis 
ganivkveTis 
farTi F,m2

525 

 

625 

 

700 

548 

 

548; 640 

 

640 

1073 

 

1173; 1265 

 

1340 

200 

 

200 

 

200 

0,444 

 

0,594; 0,623 

 

0,758 

 

saburRSnekuri danadgaris mzadyofnis koeficienti 

525,0
3548,07,20

7,19
=

⋅+
=mzK  

kbilanebisa da burRis Tavis Secvlis xvedriTi dro 

tkb.Sec=1,0⋅0,23⋅0,758=0,17 wT/m 

saburRSnekuri amoRebis teqnologiuri ciklis xangrZlivoba 

3011551815)17,02,0
43,0
1

64,0
1

35,0
1(35 =++++++++=cikt  wT 

БУГ-3 tipis saburR-Snekuri danadgaris cvluri mwarmoebluroba iqneba: 

( ) 4,21
301

525,098,035,1758,03510360
=

⋅⋅⋅⋅⋅−
=cvA t. 

ubanze datvirTvis gazrdis mizniT rekomendebulia erT StrekSi 

muSaobaSi iyos ramdenime danagari БУГ-3. 

 

amocana 5. ganisazRvros saburR-Snekuri danadgaris mwarmoebluroba sami 

БУГ-3 danadgariT Semdegi pirobebisaTvis: 

 

#/# m, m γ, t/m3 Z, cal/m3 l , m d, m a, m b, m 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0,55 
0,60 
0,70 
0,55 
0,65 
0,75 
0,80 
0,85 
0,60 
0,70 

1,25 
1,30 
1,35 
1,40 
1,25 
1,30 
1,35 
1,40 
1,30 
1,45 

0,20 
0,25 
0,30 
0,15 
0,20 
0,10 
0,30 
0,20 
0,10 
0,10 

30 
35 
40 
35 
30 
45 
40 
40 
45 
40 

0,525 
0,525 
0,625 
0,525 
0,625 
0,700 
0,750 
0,800 
0,525 
0,625 

0,2 
0,1 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,1 
0,2 

0,548 
0,548 
0,640 
0,548 
0,548 
0,640 
0,640 
0,640 
0,548 
0,640 
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6. sawmendi sangrevis xis individualuri samagris angariSi 

da gamagrebis pasportis SerCeva 

 

amocana mdgomareobs samagris elementebis simtkicis zomebis, samagr 

CarCoebs Soris manZilisa da samagris simWidrovis gansazRvraSi. 

bigis diametri SeiZleba naangariSevi iqnes formuliT: 

( ) md 35,11,1 −= , sm; 

sadac: m aris fenis sisqe, sm; 

datvirTva, romelsac SeiZleba gauZlos xis bigma iangariSeba: 

P krsam σπ
⋅=

4

2dP , kgZ; 

sadac d aris bigis diametri, sm; 

σkr _ kritikuli Zabva kumSvaze da iangariSeba: 

i
m94,1293−=krσ , kgZ/sm2. 

aq, m aris bigis sigrZe, romelic fenis amosaRebi sisqis tolia, sm; 

i _ inerciis radiusia mrgvali kveTisaTvis, sm _ i=d:4; 

bigebze mosuli dasaSvebi datvirTvis mniSvneloba iangariSeba: 

ψ
σπψ kr

samdas ⋅==
4

/
2dPP , 

sadac ψ aris simtkicis maragi, ψ=2÷3; 

samagris simWidrovis gansazRvrisaTvis jer vangariSobT sangrevispira 

samagrze mosul datvirTvas Qsan, Semdeg ki sangrevispira sivrcis 1 m2 bigebis 

raodenobas: nbig=Qsan/Pdas. 

samgreveli simagris CarCoebs /bigebs/ Soris manZili daqanebiT 

gamoiTvleba formuliT: 

rn
nl
⋅

=
big

Car
'

, 

sadac: n' aris bigebis raodenoba ganvrcobiT amosaRebi zolis  

          /pirmodebis/ siganeze miRebuli samagris mixedviT; 

r _ pirmodebis sigane, m; 

cicabo daxrisas, roca samgreveli samagris CarCoebi ganlagebulia 

samgrevis mkerdis paralelurad, bigebis ricxvi n' tolia samagris erT 

kompleqtSi bigebis raodenobisa; xolo CarCoebs Soris manZili l Car Seagens 
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amosaRebi zolis siganis tols da r ki kompleqtSi Suaxerxilis /uRlis/ 

sigrZes. 

Cveulebrivad, samgrevelo CarCoebs Soris manZili damrec da daxril 

fenebze miiReba 1,0÷1,2 m. 

sawmendi sangrevis specialur samagrze mosuli datvirTva, gamowveuli 

uSualo Weris qanebis gaRunviT, mosuli daqanebiT 1 m-ze SeiZleba 

viangariSoT formuliT: 

( )
BB8

2
CamCam

sp b
lblbhQ 683 2 ++

=
γ

, 

sadac: b aris manZili sangrevis mkerdidan specialuri samagris rigamde, m; 

l Cam _ uSualo Weris Camoqcevis biji, m; 

viciT ra datvirTva 1 m-ze, SegviZlia viangariSoT specialuri samagris 

simWidrove, gamomdinare bigebze mosuli dasaSvebi datvirTvisagan. 

 

magaliTi: SerCeul iqnas Weris marTvis xerxi da gamagrebis pasporti, 

gaTvlil iqnes sangrevispira xis individualuri da specialuri samagri 

Semdegi pirobebisaTvis: 

fnis sisqe m=1,2 m; 

daxris kuTxe α=120; 

uSualo Weri _ saSualo simdgradis Tixafiqali (γ=2,5 t/m3);  

                  sisqiT h=10,0 m;  

naxSiris moculobiTi wona 1,4 t/m3;  

kombainis pirmodebis sigane r=0,8 m; 

samTo-geologiuri pirobebidan gamomdinare Weris marTvis xerxad virCevT 

mTlian Camoqcevas. Camoqcevas vawarmoebT xis mesrul samagrze; sangrevispira 

sivrcis gamagreba warmoebs xis individualuri samagriT. 

amocana mdgomareobs samagris elementebis simtkicis zomebis, samagr 

CarCoebs Soris manZilisa da samagris simWidrovis gansazRvraSi. 

bigis diametri mocemuli pirobebisaTvis iqneba: 

md )35,11,1( −= , sm 

sadac: m aris fenis sisqe, sm; 

1312012,1 ≈=d sm; 

datvirTva, romelsac SeuZlia gauZlos xis bigma, iangariSeba: 
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rksam σπ
⋅=

4

2dp , kgZ; 

sadac: σ aris kritikuli Zabva kumSvaze da iangariSeba: 

,94,1293
i
m

−=
rkσ kgZ/sm 

aq, m aris bigis sigrZe, romelic fenis amosaRebis sisqis tolia, sm; 

i _ inerciis radiusia mrgvali kveTisaTvis: 

i=d:4=13:4=3,25 sm; 

       maSin,  285
25,3

12094,1293 =−=krσ kgZ/sm2; 

bigebze mosuli dasaSvebi datvirTva iqneba: 

Pdas=πd2/4⋅σkr/ψ, 

sadac: ψ aris simtkicis maragi, ψ=2÷3; 

maSin,      12603
3

285
4

1314,3 2

=⋅
⋅

dasP  kgZ; 

samuSao sivrcis 1 m2 farTze mosuli maqsimaluri datvirTva iqneba: 

Qsan=hγ=10,0⋅2,5=25,0 t/m2

sangrevispira sivrcis bigebis raodenoba gamomuSavebuli sivrcis 1 m2 

farTobze iqneba: 

2
6,12
0,25
===

das

san
big P

Qn  bigi 

samgrevelo samagris CarCoebs (bigebs) Soris manZili daqanebiT iqneba 

rn
nl
⋅

=
big

Car
'

, 

sadac: n' aris bigebis raodenoba ganvrcobiT amosaRebi zolis  

          (pirmodebis) siganeze miRebul samagris mixedviT, n'=2; 

r _ pirmodebis sigane, m; 

    maSin,                    25,1
8,02

2
=

⋅
=Carl  m; 

sawmendi sangrevis specialur samagrze mosuli datvirTva gamowveuli 

uSualo Weris qanebis gaRunviT, mosuli daqanebiT 1 m-ze SeiZleba 

viangariSoT formuliT: 

( )
b

lblbhQ
8

2
CamCam

sp
683 2 ++

=
γ

, 
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sadac: b aris manZili sangrevis mkerdidan specialuri samagris rigamde,  

          b=4,8 m; 

              l Cam _ uSualo Weris Camoqcevis biji, l Cam=3,2 m; 

maSin:  110
8,48

)2,362,38,488,43(5,210 22

=
⋅

⋅+⋅⋅+⋅⋅
spQ  t.Z. 

specialuri samagris simWidrove iqneba: 9
6,12

110
≈==

das

sp
sp P

Qn  bigi 

 

amocana 6. SerCeul iqnes Weris marTvis xerxi da gamagrebis pasporti 

Semdegi pirobebisaTvis: 

 

fenis sisqe daxris kuTxe uSulo Weri 
uSualo 

Weris sisqe 

uSualo 

Weris 

simkvrive 

amosaRebi 

zolis sigane 

0,8 

1,0 

1,15 

1,25 

1,30 

0,7 

0,75 

10 

12 

14 

8 

16 

55 

60 

Tixafiqali 

qviSafiqali 

Tixovanifiqali 

qviSovani fiq. 

Tixafiqali 

Tixafiqali 

qviSafiqali 

 

7,0 

8,6 

10 

11,5 

11,0 

6,0 

6,5 

2,5 

2,6 

2,5 

2,6 

2,5 

2,5 

2,6 

0,8 

0,8 

0,63 

0,63 

0,63 

0,9 

1,0 

 

 

7. meqanizebuli samagris tip-zomis SerCeva 

 

konkretul samTo-geologiur pirobebisaTvis samagris tip-zomis 

SerCevaze moqmed faqtorebidan gansakuTrebul mniSvnelovan faqtorebs 

miekuTvneba: fenis sisqe, daxris kuTxe da gverdiTi qanebis Sedgeniloba da 

Tvisebebi. 

fenis sisqe ar warmoadgens mudmiv sidides. igi icvleba sawmendi 

sangrevis farglebSi da amosaRebi velis sigrZeze. 

fenis maqsimaluri da minimaluri sisqe iangariSeba formuliT: 

mmaq=m+Δm 

mmin=m-Δm 

sadac: m aris fenis sisqis saSualo mniSvneloba, mm; 

 23



      Δm _ fenis sisqis gadaxra misi saSualo mniSvnelobidan, mm; 

daxris kuTxis mixedviT samagris tip-zomis SerCeva xdeba misi teqnikuri 

maxasiaTeblisa da sapasporto monacemebiT. 

Weris qanebis Camowevis sidide, anu gverdiTi qanebis Seaxloeba 

damokidebulia qanebis Sedgenilobasa da Tvisebebze, fenis sisqeze, agreTve 

dawevaze dasakvirvebeli wertilis daSorebaze sangrevis sibrtyidan da 

gamoiTvleba formuliT: 

Δh=αm , l

sadac: Δh aris fenis dawevis sidide, mm; 

 

 

 

    nax. 3. meqanizebuli samagris SerCevis saangariSo sqema 

 

 

α _ koeficienti, romelic iTvaliswinebs qanebis Semadgenlobasa da  

     Tvisebebs; I klasis qanebisaTvis α=0,04; II lasis qanebisaTvis α=0,025;  

III kalasis qanebisaTvis α=0,015 da IV klasis qanebisaTvis α=0,015; 

m _ fenis sisqe, mm; 

l  _ dasakvirvebeli wertilis daSoreba sangrevis sibrtyidan m; 
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sabolood, meqanizebuli samagris tip-zomis SerCeva wina da ukana bigis 

zomebis mixedviT ganisazRvreba Semdegi formuliT: 

Hmaq.=mmaq-αmmaq. l w

Hmin.=mmin-αmmin. l uk-θ 

sadac: l w da l uk aris wina da ukana bigis dacileba sangrevis mkerdidan, m; 

maTi mniSvnelobebi aiReba samagris teqnikuri daxasiaTebidan. 

θ _ maragi samagris gantvirTvaze, aiReba 40-60 mm-is farglebSi. 

 

magaliTi: SevirCioT meqanizebuli samagris tip-zoma Semdegi 

pirobebisaTvis: 

fenis daxris kuTxe, α=120; 

fenis sisqe, m=1,6 m; 

fenis WerSi Cawolilia saSualo simdgradis Tixafiqlebi; 

fenis sisqis cvalebadoba Seadgens ± 10%; 

analizisaTvis virCevT M-87 tipis samagrs, romelic yvelaze metad 

Seesabameba mocemul fenas; miRebuli samagris wina da ukana bigebis dacileba 

sangrevis mkerdidan r=0,63 m. pirmodebisas Seadgens l w=1,89 da l uk=3,62 m; 

fenis saSualo sisqidan gadaxra Seadgens: 

Δm=±1600⋅0,1=±160 mm; 

fenis maqsimaluri da minimaluri sisqe iqneba: 

Δmmaq=1600+160=1760 mm; 

Δmmin=1600-160=1440 mm; 

ganvsazRvroT samagris tip-zoma. 

Hmaq=1760-0,025⋅1760⋅1,89=1076,5 mm; 

Hmin=1440-0,025⋅1440⋅3,62-40=1270 mm; 

M-87 samagris teqnikuri daxasiaTebis mixedviT virCevT mis II tipzomas. 
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amocana 7. SerCeul iqnes meqanizebuli samagris tip-zoma Semdegi samTo-

geologiuri pirobebisaTvis: 

 

# fenis daxris 

kuTxe, α grad. 
fenis saSualo 

sisqe, m, m. 
fenis saSualo 

sisqidan 
gadaxra, % 

Weris qanebis 
klasi 

Camoqcevadobis 
mixedviT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

10 
15 
18 
20 
25 
20 
15 
10 
12 
14 
18 
20 
10 
15 
8 

1,2 
1,6 
1,7 
1,3 
1,4 
1,1 
1,8 
1,1 
1,2 
1,4 
1,5 
1,6 
1,3 
1,2 
1,4 

10 
8 
10 
5 
10 
8 
10 
12 
10 
10 
8 
5 
10 
8 
7 

I 
II 
II 
II 
I 
II 
I 
II 
I 
II 
I 
I 
II 
I 
II 

 

 

 

8. meqanizebuli samagris angariSi 

 

samagri seqciisa da Weris urTierTqmedebis yvelaze rTuli pirobaa, roca 

samagris mier xdeba uSualo Weris qanebis blokis konsolis Sekaveba, 

konsolis sigrZe anu Camoqcevis biji SeiZleba viangariSoT formuliT: 

γ
σ

3
uSR

Cam

h
l ≈ , 

sadac: σR aris Weris qanebis simtkicis zRvari Runvaze, mpa; 

huS _ uSualo Weris qanebis sisqe, huS=Σhi; aq,  hi aris uSualo Weris 

qanebis calkeul SreTa sisqe; 

γ _ uSualo weris qanebis saSualo simkvrive, t/m3; 

ϕ _ Camoqcevis blokis bzarebis daxris kuTxe, aiReba 15-250. 
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nax. 4. meqanizebuli samagris amtanunarianobis saangariSo sqema 

 

qvanaxSiris fenis amoRebis kvaldakval Camosaqcevi qanebis blokis zomebi 

izrdeba amosaRebi zolis anu pirmodebis sididemde. aqedan gamomdinare, 

blokis zoma, romelic awveba samagrs Camoqcevis bijis da pirmodebis 

mxedvelobaSi miRebiT iqneba: 

l =b+r+ l Cam. 

sadac: b aris sangrevispira sivrcis sigane fenis amoRebamde, m; 

maSaasadame, meqanizebuli samagri ganicdis dawolas, romelic 

ganpirobebulia uSualo Weris qanebis blokis sigrZiT, misi sisqiT. samagris 

TiToeuli seqcia ganicdis qanebis blokiT gamowveul datvirTvas, romlis 

sigane seqciebis dayenebis bijis tolia. 

samagr seqciebSi warmoiqmneba reaciis Zalebi, romlebmac unda 

gaawonasworon samTo wnevebis Zalebi. 

samagrze moqmedi Zalebis momentTa wonasworobis gantolebas eqneba saxe: 

Mq=MR1-MR2=0 

sadac: Mq aris Weris qanebis blokiT gamowveuli datvirTvis momenti;  

            igi warmoadgens samagris erT mxareze Tanabrad  

            ganawilebuli datvirTvis q Zalis moments; 

MR1 da MR2 _ Sesabamisad wina da ukana bigebis reaqciis ZalebiT  

             gamowveuli momentebi. 
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ZalTa momentebis gardaqmniT da maTi mniSvnelobis mxedvelobaSi miRebiT 

gveqneba: 

( ) ( ) ukuk
Camuk lRblR

llq
211

2

2
+−=

+
 

sadac: =b+r aris ukana bigis maqsimaluri dacileba sangrevis  ukl

               mkerdidan, m; 

aq, b aris sangrevispira sivrcis sigane; 

      r _ amosaRebi zolis anu pirmodebis sigane, m; 

      q _ uSualo Weris qanebis blokis 1 m-is dawola, mpa: 

100
1

uShq γ= ; 

     R1 da R2 _ meqanizebuli samagris reaqciis Zalebi, mn; 

     b1 _ meqanizebuli samagris bigebs Soris manZili, m; 

meqanizebuli samagris dayenebis xarjis /α/ mixedviT datvirTva mosuli 

samagris wina da ukana bigebze iangariSeba: 

( ) ( )
( )[ ] saw

uk
2
uk

ukCamuk P
bll

blllq
R +

−+

−⋅+
= 2

1

1
2

1 200

α
; 

( )
( )[ ] saw

uk
2
uk

ukCamuk P
lll

lllq
R +

−+

⋅+
= 2

1

2

2 200

α
; 

sadac: α aris samagri seqciis dayenebis biji, m; 

               Psaw. _ bigis sawyisi ganbrjena, mn; 

erT bigze mosuli maqsimaluri datvirTva, rasac SeiZleba adgili 

hqondes romelime bigis mwyobridan gamosvlisas iqneba: 

( )
saw

uk

Camuk
maq. P

l
llq

R +
⋅

+
=

200

2α
; 

`Донбасс~-is tipis meqanizebuli samagrisaTvis, romelsac aqvs bigebis sami 

rigi da TiToeul rigSi gvaqvs ori bigi, TiToeul bigze mosuli datvirTva 

gamoisaxeba formuliT: 

( ) ( )
( ) ( )[ ] saw

ukuk
2
uk

ukCamuk P
bblbll

bblllq
R +

−−+−+

⋅−−⋅+
= 2

21
2

1

21
2

1 400

α
; 

 

( ) ( )
( ) ( )[ ] saw

ukuk
2
uk

ukCamuk P
bblbll

blllq
R +

−−+−+

⋅−⋅+
= 2

21
2

1

1
2

2 400

α
; 
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( )
( ) ( )[ ] saw

ukuk
2
uk

ukCamuk P
bblbll

lllq
R +

−−+−+

⋅⋅+
= 2

21
2

1

2

3 400

α
 

sadac: b2 aris meore da mesame rigis ganapira bigebs Soris manZili, m;  

          maqsimaluri datvirTva, roca R1=0 da R2=0 iqneba: 

( )
saw

uk

Camuk
maq. P

l
llq

R +
⋅

⋅+
=

200

2 α
 

miRebuli reaqciis Zalebi unda Seesabamebodes meqanizebuli samagris 

teqnikur maxasiaTeblebs. garda amisa meqanizebuli samagri unda Semowmdes 

misi sayrdeni elementebis fenis niadagSi Cawnevaze /Casobaze/ an Weris qanebSi 

samagris gadaxurvis Casobaze. Casobis sidide Tavis mxriv damokidebulia 

maqsimalur reqaciasa da sayrdenis farTze da iangariSeba damokidebulebiT: 

;Wer
Wer.

maq. S
n

R
σ

≤  

;niad
niad.

maq. S
n

R
σ

≤  

sdac: σWer da σniad aris Sesabamisad Werisa da niadagis qanebis winaRobis  

                    zRvari Cawnevaze, mpa; 

SWer da Sniad. _ Sesabamisad Werisa da niadagis qanebis kontaqtis 

farTi meqanizebul samagrTan, m2; 

n _ simtkicis maragis koeficienti da saSualo simagris 

qanebisaTvis aiReba 4-6 farglebSi. 

 

magaliTi: Catarebul iqnas meqanizebuli samagris angariSi Semdegi 

pirobebisaTvis: 

kompleqsiT KM-87 muSavdeba 1,2 m sisiqis fena; 

fenis daxris kuTxe α=120; 

fenis amoReba warmoebs kombainiT 2K-52, romlis pirmodebaa r=0,63 m; 

ukana bigis dacileba sangrevis mkerdTan seqciis gadaadgilebis Semdeg 

Seadgens 3,0 m; Caml .=3,0+r=3,0+0,63=3,63 m; 

manZili mezobeli seqciebis bigebs Soris /dayenebis biji/ α=1,0 m. 

manZili seqciis bigebs Soris b1=1,0 m; 

fenis WerSi Cawolilia msxvilSreuli saSualo simdgradis Tixovani 

fiqali sisqiT huS=8,0 m da saSualo simkvriviT γ=2,5 t/m3.  
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uSualo Weris qanebis xvedriTi winaRoba Cawnevaze σWer.=4,0 mpa; 

ZiriTadi Weri warmodgenilia qviSaqvebiT, sisqiT 10,0 m. 

praqtikiT dadgenilia, rom fenis amoRebisas dakidebuli konsolis 

sigrZe  m. 5,1=Caml

fenis niadagSi Cawolilia qviSafiqlebi xvedriTi winaRobiT Cawnevaze 

σniad.=5,0 mpa; 

vsazRvravT bigebis reaqcias:  

( ) ( )
( )[ ] 494,015,0

0,163,363,3200
0,10,163,35,163,30,85,2

22

2

1 =+
−+

⋅−+⋅
=R  mn; 

( )
( )[ ] 625,015,0

0,163,363,3200
0,163,35,163,30,85,2

22

2

2 =+
−+

⋅⋅+⋅
=R  mn; 

( ) 875,015,0
63,3200

0,15,163,30,85,2 2

=+
⋅

⋅−⋅⋅
=maqR  mn; 

 

vamowmebT samagrs misi sayrdeni elementebis Cawnevaze: 

WerSi _ ;27,3
5
4
⋅≤maqR  0,875<2,62 

niadagSi _ ;06,1
5
5
⋅≤maqR  0,875<1,06 

angariSidan gamomdinareobs, rom SerCeuli samagris teqnikuri 

maxasiaTeblebi Seesabameba misi eqspluataciis pirobebs. 

 

amocana Catarebuli iqnas meqanizebuli samagris reaqcis Zalebis 

angariSi Semdegi pirobebisaTvis: 

 

# kompleqsi 
uSualo Weris 
qanebis sisqe 

huS, m. 

saSualo simkvrive, 

γ, t/m3
sawyisi 

ganbrjena, Psaw, mn 

1 

2 

3 

4 

5 

6 

 

КМ-87 

"Домбасс" 

КМК-97 

КД-70 

КМК-98 

КМ-88 

10 

8 

12 

10 

8 

10 

2,5 

2,8 

2,6 

2,7 

2,6 

2,7 

0,10 

0,15 

0,10 

0,15 

0,10 

0,10 
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9. sawmendi sangrevis gamagrebis pasportisa da Weris marTvis angariSi 

individualuri samagrisas 

 

sawmendi samuSaoebis gadaadgilebis kvaldakval xdeba Weris qanebis 

ganSreveba da isini konsolis an Zelis saxiT daekidebian, riTac qmnian 

pirvelad dawolas sangrevispira sivrcis samagrze. sangrevispira samagris 

moxsnis Semdeg uSualo Weris qanebi Camoiqcevian, xolo ZiriTadi Weris qanebi 

ki ufro metad iRunebian da Semdgom Camoiqcevian msxvil blokebad. Tu 

ZiriTadi Weris qanebisaTvis gamomuSavebul sivrceSi araa sakmarisi sayrdeni, 

maSin isini Camoiqcevian da meoradi dajdomis saxiT iwveven damatebiT 

datvirTvas uSualo Werze, maSasadame sangrevispira sivrcis samagrzec. 

Cveulebrivad sangrevispira sivrcis samagri ganicdis pirveladi 

Camoqcevebis gavlenas, xolo specialuri samagri ki rogorc pirvelad, aseve 

meorad Camoqcevebs. meoradi Camoqcevebi, Cveulebriv, gamovlindeba uSualo 

Weris arasakmarisi sisqisas e.i. rodesac gamoricxulia TviTamoyorvis piroba. 

Tu ganSrevebuli qanebis Sre daikideba konsoluri Zelis saxiT sisqiT 

huS., da qmnian amiT pirvelad dawolas sangrevispira samagrze, maSin 

sangrevispira sivrcis 1 m2 farTobze Qsan. mosuli dawola iangariSeba 

formuliT: 

100
1γuSsan hQ =  

sadac: huS aris uSualo Weris qanebis sisqe, m; 

       γ _ Weris qanebis saSualo simkvrive, t/m3; 

am SemTxvevaSi sangrevispira sivrcis yovel kvadratul metrze 

aucilebelia dayenebul iqnes garkveuli raodenobiT bigi, romelic 

gamoiTvleba formuliT: 

P
QN san= , 

sadac: P aris miRebuli tipis bigze dasaSvebi muSa datvirTva, mn; 

sangrevispira sivrcis samagris CarCoebs Soris manZili gamoiTvleba 

formuliT: 

lN
Nl 1=Car  

sadac: N1 aris CarCoSi bigebis raodenoba, cali; 

               _ CarCos sigrZe, m; l
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            nax. 5. samagris saangariSo sqema 

 

Tu uSualo Weris ganSrevebuli qanebi Camoiqcevian sangrevis mkerdis 

xazze ϕ kuTxiT da am qanis bloki Sekavebulia sangrevispira samagriT, maSin 

sangrevispira samagris TiToeul bigze mosuli datvirTva imis mixedviT Tu 

bigebis ramdeni rigi gvaqvs, iangariSeba formulebiT: 

bigebis ori rigis SemTxvevaSi: 

( ) 100221 ⋅+
=

ba
QCalR Car ; 

( ) 100222 ⋅+
=

ba
QCblR Car ; 

bigebis sami rigis SemTxvevaSi: 

( ) 1002221 ⋅++
=

dba
QCalR Car ; 

( ) 1002222 ⋅++
=

dba
QCblR Car ; 

( ) 1002223 ⋅++
=

dba
QCdlR Car ; 

sadac: R1, R2 da R3 aris sangrevispira samagris Sesabamisi rigis bigebis  

                  reaqciis Zalebi, mn; 

              a, b, da d  _ manZili sangrevidan Sesabamis samagris rigebs Soris, m; 

             C _ manZili sangrevidan blokis Suamde, m; 

             Q _ blokis masa, romelic modis sangrevispira samagris erT  

           CarCoze, t; 
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γ⋅= CaruSllhQ  

sangrevispira samagris bigebis rigis raodenobaze damokidebulebiT 

CarCoebs Soris manZilis / / angariSi warmoebs bigebis ukanaskneli rigis 

reaqciis mixedviT: 

Carl

P
Rl =Car  

blokis sigrZe iangariSeba formuliT: 

( )
saS

uSR
bl γ

σ h
l

2
33,025,0 ÷=  

sadac: σR aris qanebis simtkicis zRvari Runvaze, mpa; aiReba cxrilidan; 

blokis sigrZe unda iyos ara naklebi sangrevispira sivrcis siganisa. 

mocemuli pirobebisaTvis bigis tipzoma damokidebulia fenis sisqeze, 

amosaReb velSi fenis sisqis cvalebadobaze da Weris dawevis sidideze, igi 

iangariSeba formuliT: 

HHmaq=m+Δm-huR-h1; 

HHmin=m-Δm-huR-h2-hganS; 

sadac: Hmaqs aris sangrevispira bigis maqsimaluri sigrZe, mm 

 Hmin. _ sangrevispira bigis minimaluri sigrZe, mm; 

 m - fenis saSualo sisqe, mm; 

     Δm _ fenis saSualo sisqidan maqsimaluri gadaxra amosaRebi 

velis farglebSi, mm; 

          huR. _ CarCos uRlis simaRle, mm; 

          h1 _ Weris dawevis sidide samagris pirveli rigis Tavze, mm; 

         h2 _ Weris dawevis sidide samagris ukanaskneli rigis Tavze, mm; 

         hganS. _ sangrevispira bigis ganSladobis maragi, aiReba 30-50 mm-is  

         farglebSi. 

Weris qanebis dawevis sidide SeiZleba gamovTvaloT: 

h1=αm  1l

h2=αm  2l

sadac: α aris Werisa da niadagis qanebis Seaxloebis koeficienti; I  

klasis qanebisaTvios /adviladqcevadi/ α=0,04; II klasis 
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qanebisaTvis /sSualo Camoqcevadobis/ α=0,025; III klasis 

qanebisaTvis /Zneladqcevadi/ α=0,015; 

 m _ fenis sisqe, mm; 

1l _ sangrevis sibrtyidan sangrevispira samagris pirvel rigamde 

manZili, m; 

2l _ sangrevis sibrtyidan sangrevispira samagris bolo rigamde 

manZili, m; 

Tu meorad Camoqcevebs adgili ara aqvs, maSin specialur samagrze 

mosuli datvirTva gamowveuli mxolod uSualo Weris qanebiT SeiZleba 

viangariSoT formuliT: 

( )2211 683
800 CamCam lblb

b
hR ++=
γ

 

sadac: h1 _ aris Camoqceuli qanebis Sris an uSualo Weris sisqe, m; 

γ _ uSualo Weris qanebis saSualo simkvrive, t/m3; 

b _ sangrevis sibtryidan specialur samagramde manZili, m; 

Caml _ uSualo Weris Camoqcevis biji, m. 

damsmeli samagris bigebis raodenoba lavis 1 gr. metrze iangariSeba: 

P
Rn

1

= ; 

 

 

damsmeli samagris bigebs Soris manZili iangariSeba: 

1R
Pl = ; 

damsmeli samagris tip-zomis SerCeva warmoebs Semdegi formulis 

mixedviT: 

dammaqs lmmmH ⋅⋅−−Δ+= αδ ; 

θαδ
−⋅⋅−−Δ−= dammin lmmmH

2
; 

sadac: Hmaq. aris damsmeli samagris maqsimaluri simaRle, mm; 

       Hmin. _ damsmeli samagris minimaluri simaRle, mm; 

δ _ xis nafenis sisqe, mm; 

daml _ sangrevis sibrtyidan specsamagris dadgmis adgilamde manZili, 

m. 
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magaliTi: SerCeul iqnas Weris marTvis xerxi da gaTvlil iqnas 

gamagrebis pasporti Semdegi pirobebisaTvis: 

fenis sisqe m=1,0 m; 

fenis daxris kuTxe α=120 

naxSiris amoReba warmoebs kombainiT 1K-101, romlis pirmodebaa r=0,8 da 

igi muSaobs maqosebri sqemiT; 

naxSiris gamotana xdeba СП-63 tipis konveierebiT;  

lavis sigrZe =150 m; ll

lavSi muSaoba warmoebs oTx cvlaSi, TiToeuli 6 saaTis xangrZlivobiT, 

dRe-RameSi sruldeba 6 cikli; 

fenis WerSi Cawolilia msxvilSreuli saSualo simdgradis Tixafiqali 

sisqiT =8,0 m; uSl

Weris qanebis saSualo simkvrive γ=2,5 t/m3; 

ZiriTadi Weri warmodgenilia qviSaqvebiT, sisqiT 10,0 m; 

fenis niadagi warmodgenilia qviSafiqlebiT. 

aRniSnuli samTo-geologiuri pirobebis gaTvaliswinebiT Weris marTvis 

xerxad viRebT mTlian Camoqcevas, xolo sangrevispira sivrcis 

gamagrebisaTvis virCevT ГС tipis hidravlikur bigebs da 1 ВЗС tipis liTonis 

uRels sigrZisT 0,8 m; specialuri daniSnulebis samagrad viRebT ОКУ tipis 

bigebs; Camoqcevis biji 0,8 m; 

sangrevispira samagris bigebis maqsimaluri da minimaluri simaRle 

iangariSeba formuliT: 

1hhmmH −−Δ+= uRmaqs  

ganSuRmin hhhmmH −−−Δ−= 2  

sadac: m aris fenis saSualo sisqe, m; m=1000 mm; 

Δm _ fenis saSualo sisqidan maqsimaluri gadaxra da aiReba 5-10% 

fenis saSualo sisqis, Δm=0,1⋅1000=100,0 mm. 

huR _ liTonis uRlis sisqe, huR=100 mm; 

h1 _ Weris dawevis sidide samagris pirveli rigis Tavze; pirveli 

rigi dayenebulia sangrevis mkerdidan 1,2 m-ze; Weris qanebi 

miekuTvnebian II klasis qanebs maSin: 

h1=0,025⋅1000⋅1,2=30 mm. 
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h2 _ Weris dawevis sidide samagris ukanaskneli rigis Tavze, 

romelic dacilebulia sangrevis mkerdidan 2,8 m-ze, maSin: 

h1=0,025⋅1000⋅2,8=70 mm 

hganS _ bigis ganSladobis maragi gantvirTvaze, viRebT hganS=30 mm. 

maSin: 

Hmaq.=1000+100-100-30=970 mm; 

Hmin.=1000-100-100-70--30=700 mm; 

virCevT ГСУ-М tipis bigebis III tip-zomas, romlis muSa winaRoba Seadgens 

0,2 mn. 

ganvsazRvroT sangrevispira samagrze mosuli datvirTva; Weris qanebs 

gaaCniaT Tviseba daekidon konsoluri Zelis saxiT. sangrevispira sivrcis 1 m2 

farTobze dawola iqneba: 

2,0
100

5,20,8
=

⋅
=sanQ mpa. 

bigebis raodenoba 1 m2-ze 

1
2,0
2,0
===

PPP
san

P
QN cali, 

virCevT lavis gamagrebis tipiur pasports. sangrevispira samagris 

CarCoebi idgmeba sangrevis sibrtyis normalurad. bigebis pirveli rigi 

idgmeba sangrevidan 1,2 m-is dacilebiT, meore _ 2,0 m; mesame _ 2,8 m; maSasadame, 

lavSi sangrevis sibrtyidan 2,0 m-is dacilebiT CarCoSi gamoyenebuli iqneba 

ori bigi e.i. N1 =2. 

CarCoebs Soris manZili iqneba: 

0,1
10,2

0,21 =
⋅

==
lN
NlCar m 

aq,  aris CarCos sigrZe anu sangrevis sibrtyidan misi dacileba, =2,0 m. l l

Cveulebrivad CarCoebs Soris manZili aiReba 8,0=Carl -1,2 m-is farglebSi; 

Cvens SemTxvevaSi viRebT naangariSev sidides, e.i. 0,1=Carl m; 

ganvsazRvroT specialuri samagris tip-zoma; ОКУ-04 tipis damsmeli bigis 

minimaluri simaRle unda iyos: 

Hmin.=1000-100-70-50=780 mm; 

maqsimaluri simaRle unda iyos: 

Hmaq.=1000+100-70=1030 mm; 

virCevT damsmel bigs ОКУM_04, romlis minimaluri muSa winaRoba 

Seadgens 1,5 mn. 
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specialuri samagris 1 gr metrze mosuli datvirTva, gamowveuli uSualo 

Weris moqmedebiT Sedagens: 

( ) 458,08,068,00,20,80,23
0,2800
5,20,8 221 =⋅+⋅⋅+⋅

⋅
⋅

=R  mn; 

1 gr metrze mosuli damsmeli bigebis ricxvi iqneba: 

3,0
5,1

458,0
==n  cali; 

damsmeli samagris bigebs Soris manZili iqneba: 

3,3
458,0
5,1

==l  m; 

Cveulebrivad damsmeli bigebi ganlagdeba CarCoebs Soris. virCevT lavis 

gamagrebis pasports, romlis drosac damsmeli samagris bigebi idgmeba yoveli 

ori CarCos Semdeg mesameSi e.i. manZili specialuri bigis centrebs Soris 

Seadgens 3,0 m; 

specialuri samagris saWiro raodenoba iqneba: 

50
0,3

150
===

l
l

N l
spec.  cali; 

sangrevispira samagris bigebisa da uRlebis raodenoba iqneba: 

4503
0,1

150
1 =⋅== N

l
l

n
Car

l
big.  cali; 

vinaidan sangrevispira sivrceSi gvaqvs sami rigi samagrisa, uRlebis 

raodenoba rigSi iqneba 3; sul uRlebis raodenoba iqneba: 

4503
0,1

150
=⋅== N

l
l

n
Car

l
uR.  cali 

hidravlikuri bigebis danakargebi 1% normativisas TveSi, Seadgens: 

18,0
25100

0,1450
=

⋅
⋅

 cali/dReRameSi; 

aq 25 aris samuSao dReTa ricxvi TveSi. 

liTonis uRlebis danakargebi TveSi 4% normativisas Seadgens: 

72,0
25100

0,4450
=

⋅
⋅

 cali/dReRameSi; 

damsmeli bigebis danakargebi TveSi 1% normativisas Seadgens: 

02,0
25100
0,150
=

⋅
⋅

 cali/dReRameSi; 
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amocana 9. SerCeul iqnes Weris marTvis xerxi da gaTvlil iqnas 

gamagrebis pasporti Semdegi pirobebisaTvis: 

 

Weris qanebis sisqe, 
m. 

# 
fenis daxris 
kuTxe, grad. 

fenis 
sisqe 
m, m. 

saSualo 
simkvrive 

γ, t/m3

Weris 
qanebis 
klasi 

uSualo 
Weris 

ZiriTadi 
Weris 

lavis 
sigrZe 

ll , m. 

kombainis 
pirmodebis 

sigane, 
r, m. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

5 
8 
10 
15 
20 
15 
10 
8 
5 
6 

0,9 
0,8 
1,1 
1,0 
1,2 
1,3 
1,3 
1,1 
1,0 
1,4 

1,25 
1,30 
1,30 
1,35 
1,40 
1,25 
1,30 
1,35 
1,40 
1,30 

I 
I 
II 
I 
I 
II 
III 
I 
I 
II 

7 
8 
9 
8 
10 
9 
9 
10 
8 
10 

5 
6 
4 
5 
6 
5 
7 
8 
10 
8 

140 
130 
150 
150 
160 
170 
180 
150 
150 
200 

0,63 
0,80 
0,63 
0,63 
0,80 
0,63 
0,63 
0,80 
0,80 
0,63 

 

 

 

10. farisebri agregatiT aRWurvili sawmendi sangrevis datvirTvis 

angariSi 

 

farisebri agregatiT aRWurvili sawmendi sangrevis dReRamuri datvirTva 

iangariSeba formuliT: 

cik.

lcv.
dR T

rcmlnT
A

⋅⋅⋅⋅⋅⋅
=

γ
 

sadac: Tcv aris cvlis xangrZlivoba, wT; 

n _ samuSao cvlaTa ricxvi dReRameSi; 

ll  _ sawmendi sangrevis sigrZe, m; 

m _fenis sisqe, m; 

γ _ naxSiris saSualo simkvrive, t/m3; 

c _ naxSiris amoRebis koeficienti; 

r _amoRebis biji; АЩМ agregatisaTvis   r=0,7m, АНЩ -saTvis r=0,6m; 

Tcik. _ teqnologiuri ciklis xangrZlivoba, wT; 

rem.damx.
saw

cik. TTK
v

rm
v
rKT ++⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −
+= 1

21

; 

K _ koeficienti, romelic iTvaliswinebs lavis muSaobaSi uwyvet 

Sesvenebebs,  K=1,16; 
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1v  _ Semsrulebeli organos vertikaluri SeWris normatiuli   

siCqare, =0,02-0,05 m/wT; 1v

2v _ Semsrulebeli organos horizontaluri SeWris normatiuli 

siCqare, =0,03-0,07 m/wT; 2v

rsaw. _ sawmendi velis sigane, rsaw.=0,8 m; 

K1 _ koeficienti, romelic iTvaliswinebs drois normativs 

mosamzadebel-daskvniT operaciebze da pirad saWiroebaze, 

K1=1,06; 

Tdamx. _ damxmare operaciebze daxarjuli dro, wT; 

Tdamx=tf.d+tkon+ tsas+ tferd; 

tf.d _ drois normativi faris dajenaze, samagris ganmbrjenaze, 

agregatis daTvalierebaze dajdomamde da dajdomis Semdeg, 

aiReba tf.d=8-10 wT; 

tkon _ dro konveier-randis gadaadgilebaze da awevaze, aiReba  

tkon=8,0 wuTi/ciklze; 

tsas _ dro naxSirsaSvebi Suros Caqrobaze, aiReba tsas=10-20 wT. 

tferd _ dro naxSiris ferdobis moxsnaze, aiReba tferd=2-5 wT; 

Trem _ saremonto-mosamzadebel samuSaoze daxarjuli dro, 

wT/ciklze;' 

amoR.

damx.
saw

rem n

TK
v

rm
v
rK

T ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −
+

=
1

21
; 

             namo _ cvlebis raodenoba naxSiris amoRebaze. 

naangariSevi normatiuli datvirTva farisebr sangrevze unda Semowmdes 

gazis faqtoris mixedviT naangariSev maqsimalur datvirTvaze. 

 

magaliTi: ganvsazRvroT farisebr agregat АЩМ-iT aRWurvili sawmendi 

sangrevis datvirTva Semdegi pirobebisaTvis: 

lavis sigrZe =60,0 m; ll

fenis amosaRebi sisqe m=1,9 m; 

naxSiris saSualo simkvrive γ=1,4 t/m3; 
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muSaobis reJimi dReRameSi: sami cvla mopovebaze, erTi saremonto-

mosamzadebeli; konveier-randis miwodebis siCqare _ horizontaluri =0,06 

m/wT; vertikaluri =0,04 m/wT; damxmare operaciebze daxarjuli dro iqneba: 

2v

1v

Tdamx.=8+8+15+5=36 wT; 

saremonto-mosamzadebel samuSaoebze daxarjuli dro iqneba: 

6,253:3606,1
06,0

8,09,1
04,0
7,016,1 =⎥

⎦

⎤
⎢
⎣

⎡
⋅+⎟

⎠

⎞
⎜
⎝

⎛ −
+=remT  wT; 

ciklis xangrZlivoba iqneba: 

1056,253606,1
06,0

8,09,1
04,0
7,016,1 =+⋅+⎟

⎠

⎞
⎜
⎝

⎛ −
+=remT  w; 

sawmendi sangrevis dReRamuri datvirTva iqneba:  

1485
105

7,097,04,160194360
=

⋅⋅⋅⋅⋅⋅
=dRA  t. 

 

amocana 10. ganvsazRvroT sawmendi sangrevis datvirTva Semdegi 

pirobebisaTvis: 

 

miwodebis siCqare, m/wT 

# 
farisebri 
agregatis 

tipi 

lavis 
sigrZe 

, m. ll

amoRebis 
biji 

r,m 

fenis 
amosaRebi  
sisqe m, 

m 

naxSiris 
saSualo 
simkvrive, 

γ t/m3
vertikaluri 

 1v

horizo 
ntaluri 

 2v

cvlebis 
raodenoba 
amoRebaze, 

namoR

1 

2 

3 

4 

5 

АНЩ 

АНЩ 

АЩМ 

АЩМ 

АЩМ 

60 

60 

50 

40 

50 

0,6 

0,6 

0,7 

0,7 

0,7 

0,9 

1,0 

1,2 

1,6 

1,8 

1,30 

1,35 

1,40 

1,42 

1,36 

0,02 

0,03 

0,03 

0,04 

0,05 

0,03 

0,06 

0,02 

0,05 

0,07 

3 

3 

3 

3 

3 

 

SeniSvna: angariSi Semowmebul iqnes gazis faqtoris  mixedviT naangariSev 

datvirTvaze. 
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11. КГУ kompleqsiT aRWurvili sawmendi sangrevis datvirTvis angariSi 

 

КГУ kompleqsiT aRWurvili sawmendi sangrevis dReRamuri datvirTva 

teqnikur da organizaciul dasabuTebaTa mixedviT SeiZleba viangariSoT 

formuliT: 

cik

lcv
dR. T

rcmlnT
A

γ⋅⋅⋅
=  

sadac: Tcv aris cvlis xangrZlivoba, wT; 

n _ samuSao cvlaTa raodenoba, dReRameSi; 

ll  _ sawmendi sangrevis sigrZe, m; 

m _ amosaRebi fenis sisqe, m; 

γ _ fenis saSualo simkvrive, t/m3; 

C _ amoRebis koeficienti; 

Tcik _ teqnologiuri ciklis xangrZlivoba, wT; 

r _ kombainis pirmodebis sigane, m; 

remSeTdamx
miw

sam
cik TKT

v
lKT +⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
⋅+= ; 

K _ koeficienti, romelic iTvaliswinebs lavis muSaobaSi  

gauTvaliswinebel Sesvenebebs, K=1,16; 

saml  _ lavis samanqano sigrZe, wallsam lll −= ; 

wall  _ walos sigrZe, aiReba 10,0 m; Tu muSaoba warmoebs walos 

mowyobis gareSe ;   saml =  ; ll

Vmiw. _ kombainis miwodebis normatiuli siCqare,  Vmiw.=2÷5 m/wT; 

KSeT _ koeficienti, romelic iTvaliswinebs seqciebis  

       gadaadgilebis SeTavsebas kombainiT naxSiris amoRebasTan: 

seqmiw

seq.
SeT tv

l
K

⋅
= , 

seql  _ seqciebs Soris manZili, seql =0,95 m; 

tseq. _ drois normativi seqciebis gadaadgilebaze, tseq. =1,0 wT. 

Tdam. _ drois normativi damxmare operaciebze naxSiris kombainiT 

amoRebisas, wT/cvlaze; iangariSeba formuliT: 
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seq.

sam.saeq.
damx. l

lt
T

⋅
=  

Trem. _ saremonto-mosamzadebel samuSaoebze daxarjuli dro, 

wT/cvlaze; iangariSeba formuliT; 

.amoR

seq

samseq.

miw.

sam

rem n

l
lt

V
lK

T
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ ⋅
+

=  

 

magaliTi: ganvsazRvroT КГУ  kompleqsiT aRWurvili sawmendi sangrevis 

dReRamuri datvirTva Sedegi pirobebisaTvis: 

lavis sigrZe, ll=140 m;  

fenis sisqe, m=1,2 m; 

fenis saSualo simkvrive,  γ =1,35 t/m3; 

kombainiT naxSiris amoReba warmoebs lavis mTel sigrZeze, lsam=ll=140 m. 

muSaobis reJimi: dReRameSi amoRebaze muSaobs 3 cvla, 1 cvla saremonto-

mosamzadebeli. 

drois normativi damxmare operaciebze iqneba: 

147
95,0
1400,1

=
⋅

=damx.T  wT; 

saremonto-mosamzadebel samuSaoebze daxarjuli dro iqneba: 

84
3

95,0
1400,1

0,2
14016,1

=
⎟
⎠

⎞
⎜
⎝

⎛ ⋅
+

=remT  wT; 

seqciebis gadaadgilebis kombainis muSaobasTan SeTavsebis koeficienti 

iqneba: 

475,0
0,10,2

95,0
=

⋅
=SeTK  

erTi teqnologiuri ciklis xangrZlivoba iqneba: 

24684475,0147
0,2

14016,1 =+⎟
⎠

⎞
⎜
⎝

⎛ ⋅+=cikT  wT; 

sawmendi sangrevis DdReRamuri datvirTva iqneba 

1160
246

97,09,035,12,11404360
=

⋅⋅⋅⋅⋅⋅
=dRA  t. 
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amocana 11. ganvsazRvroT КГУ kompleqsiT aRWurvili sawmendi sangrevis 

datvirTva Semdegi pirobebisaTvis: 

 

lavis sigrZe, m 

# saerTo, 
ll

samanqano, lsam.
fenis sisqe 

m, m 

fenis 
saSualo 
simkvrive 

γ 

kombainis 
pirmodeba 

r, m 

cvlebis 
raodenoba 
dReRameSi, 

n 

cvlebis 
raodenoba 
amoRebaze 

namoR.
1 

2 

3 

4 

5 

150 

160 

140 

150 

140 

140 

150 

140 

150 

130 

0,9 

1,0 

1,1 

1,2 

1,3 

1,35 

1,40 

1,30 

1,35 

1,40 

0,9 

0,9 

1,0 

1,0 

1,0 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

 

 

12. ubnis meTansiuxvis angariSi da degazaciis xerxis SerCeva 

 

sawmendi sangrevis datvirTvis gazrda lavis SezRuduli sigrZisas 

ganiavebis faqtoris mixedviT SesaZlebelia qvanaxSiris fenis da 

gamomuSavebuli sivrcis degazaciis gamoyenebiT. amosaRebi ubnis fardobiTi 

meTansiuxve degazaciis gamoyenebisas iangariSeba faormuliT: 

qub.=(1-Kf.d)⋅qfen.+Kg.s(1- Kd.g.s)⋅qg.s, 

sadac: Kf.d da Kd.g.s aris degazaciis koeficienti, Sesabamisad 

dasamuSavebeli fenisa da gamomuSavebuli sivrcisa; aiReba 

cxrilidan; 

qfen. da qg.s _ lavis meTansiuxve, ganpirobebuli Sesabamisad 

meTangamoyofiT dasamuSavebeli fenidan da gamomuSavebuli 

sivrcidan, m3/t; 

Kg.s _ koeficienti, romelic iTvaliswinebs meTangamoyofas 

gamomuSavebuli sivrcidan; mavne airebis Tanmimdevrulad 

gajerebisas gamoyofis wyaroebis mixedviT Kg.s=1,0; mavne airebis 

gancalkavebulad gajerebisas gamoyofis wyaroebis mixedviT 

Kg.s=0÷0,2; 

degazaciis saWiro efeqturobis SeqmnisaTvis saWiroa SerCeul iqnas misi 

Sesabamisi parametrebi. 

Tu dasamuSavebeli fenis degazacia xorcieldeba mosamzadebeli 

gvirabebidan gaburRili WaburRilebiT, maSin calkeuli blokis farglebSi 

degazaciis xangrZlivoba iqneba: 
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( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
±−+=

bursaw
blsaw vv

Litti
111

.

, 

sadac: tsaw. aris sawmendi samuSaoebis dawyebamde degazaciis dro, dReRame; 

damuSavebis sveturi sistemisas tsaw.≥6 Tve, mTliani sistemisas ;
saw.

Wab
saw. V

L
t = aq LWab. 

fenis nawilia, romelic gaburRilia WaburRilebiT, aiReba sazidi Strekis 

lavasTan winswrebis toli e.i. 50÷100 m; 

i _ blokis rigiTi nomeri; blokebis aTvla warmoebs gamkveTi sasulidan 

lavis gadaadgilebis mimarTulebiT 

bl.

am.ub

L
L

i =  

 

am.ubL  _ amosaRebi ubnis sigrZe mimarTebiT, m; 

bl.L  _ blokis sigrZe, m; aiReba 100-150 m-is farglebSi; 

saw.V _ lavis winwawevis siCqare, m/dReRameSi; 

.burv  _ amosaRebi velis gadaadgilebis siCqare burRvis mixedviT anu 

saburRi samuSaoebis frontis gadaadgilebis siCqare, m/dReRameSi; 

niSani `_~ aiReba sawmendi sangrevis gadaadgilebis mimarTulebis da 

sadegazacio burRvis frontis Tanxvdenisas, niSani `+~ aiReba roca es 

mimarTulebani sawinaaaRmdegoa; 

TiToeul blokSi WaburRilebs Soris manZili iangariSeba formuliT: 

( )

fen.f.d.gam.sarT.

saw.
deg.Wab.zem.

qKmH

at
a

q
mZlK

R
i

i γ⋅

+⋅⋅
=

1ln
 

sadac: Kzem aris WaburRilSi gaiSviaTebis zemoqmedebis koeficienti; 

donecis auzisaTvis Kzem=1,0; kuzneckis da yaragandis 

auzisaTvis Kzem=1,0÷2,2; 

Z _ koeficienti, romelic xasiaTdeba fenidan calkeul 

WaburRilebSi gazis gamoyofis araTanabrobiT, aiReba 

Z=0,75; 

l Wab. _ WaburRilis sigrZe, m; damuSavebis sveturi sistemis dros 

daRmavali WaburRilebisas l Wab= l l.; aRmavali 
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WaburRilebisas l Wab= l l-(10-15) m; damuSavebis mTliani 

sistemis dros l Wab= l l+(15÷20) m;  

ll _ lavis sigrZe, m; 

mdeg._ fenis  naxSiris dastebis sadegazacio sisqe, m; 

qsaw. _ WaburRilSi sawyisi xvedriTi meTangamoyofa, m3/m2·dRe; 

donecis auzisaTvis qsaw.=0,4÷1,75; kuzneckis da yaragandis 

auzisaTvis qsaw.=0,16÷0,6; 

α  _ koeficienti, romelic xasiaTdeba fenis TvisebebiT 

sadegazacio WaburRilSi gazgamoyofiT; donecis 

auzisaTvis α =0,008÷0,045; kuzneckisa dayaragandis 

auzisaTvis α =0,005÷0,011 dRe; 

ti _ i-ur blokSi WaburRilebiT degazaciis xangrZlivoba, dRe; 

Hsar. _ sarTulis /qvesarTulis/ simaRle, romelic WaburRilebiT 

degazirdeba, m; 

mgam. naxSiris dastebis sisqe, romlebic gamoyofen gazs lavis 

sangrevispira sivrceSi, m; 

γ _ naxSiris saSualo simkvrive, t/m3. 

 

magaliTi: SerCeul iqnas degazaciis xerxi da misi parametrebi Semdegi 

pirobebisaTvis: 

naxSiris saSualo simkvrive, γ=1,33 t/m3; 

damuSavebis sistema-sveturi;  

ubnis meTansiuxve, q=13,0 m3/t; 

fenis sisqe, m=1,2 m; 

amosaRebi ubnis sigrZe, Lam.ub.=1500 m; 

sawmendi sangrevis gadaadgilebis siCqare, Vsaw=3,78 m/dReRameSi; 

lavis sigrZe l l.=180 m; 

saburRi samuSaoebis frontis gadaadgilebis siCqare, Vbur.=11,5 

m/dReRameSi; 

meTansiuxve, ganpirobebuli fenidan meTangamoyofiT Seadgens qfen.=10,0 

m3/t, gamomuSavebuli sivrcidan qg.s.=3,0 m3/t; 

sarTulis simaRle, Hsar.=190 m. 

degazaciis mxedvelobaSi miRebiT amosaRebi ubnis meTansiuxve iqneba: 

( ) ( ) ;11 g.s.d.g.s.g.s.fen.qf.dub qKKKq = − + −  
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koeficientis Kg.s. mniSvneloba ganiavebis sqemisaTvis, roca mavne airebis 

gamoyofis wyaroebis gajereba xdeba Tanmimdevrulad, Kg.s.=1,0; 

meTanis umetesi raodenoba ubanze gamoiyofa fenidan qfen.=10,0 m3/t, amitom 

pirvel rigSi aucilebelia fenis degazireba. vinaidan gamomuSavebuli 

sivrcidan gamoiyofa meTanis SedarebiT mcire raodenoba Kg.s.=3,0 m3/t da 

gamomuSavebuli sivrcis degazaciaze Catarebuli RonisZiebebi damuSavebis 

sveturi sistemisas teqnologiuri TvalsazrisiT gaZnelebulia, 

meTansaSiSroebis Semcireba unda warmoebdes mxolod dasamuSavebeli fenis 

mixedviT e.i. K d.g.s.=0. 

cxilidan virCevT Cveni pirobebisaTvis yvelaze misaReb degazaciis xerxs 

_ mosamzadebeli gvirabebidan fenSi gaburRili WaburRilebiT, romlisTvisac 

Kf.d.=0,3÷0,5; 

imisaTvis, rom miRweul iqnes Kf.d.=0,5 saWiroa gaviTvaliswinoT blokebis 

raodenoba. damuSavebis sveturi sistemisaTvis viRebT Lb.l=100 m; maSin 

15
100
1500

==bli bloki; 

me-15 blokis degazaciisaTvis saWiro dro iqneba: 

( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−−+=

bur.saw.
saw. vv

tt 1110011515 ; 

damuSavebis svturi sistemisaTvis viRebT tsaw.=6,0 Tve, anu 180 dRe; maSin: 

( ) 426
5,11

1
78,3
110011518015 =⎥

⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−+=

.
.t  dRe; 

me-15 blokSi WaburRilebs Soris manZili iqneba: 

( )

0,105,033,12,1190

1426013,0ln
013,0
44,02,116575,00,1

15 ⋅⋅⋅⋅

+⋅⋅⋅⋅⋅
=R =4,5 m 

amosaRebi ubnis meTansiuxve iqneba: 

qub.=(1-0,5)10,0+1(1-0)3=8,0 m3/t. 
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amocana 12: SerCeul iqnas degazaciis xerxi da misi parametrebi Semdegi 

pirobebisaTvis: 

 

# auzi Hsar., m ll, m l am.ub, m m, m γ, m3/t 
vsaw., 

m/dR 

qfen., 

m3/t 

qg.s., 

m3/t. 

1 

2 

3 

4 

5 

donecis 

donecis 

donecis 

kuzneckis 

yaragandis 

200 

170 

180 

120 

170 

190 

160 

170 

100 

140 

1200 

1500 

1400 

1300 

1200 

1,1 

1,5 

1,4 

2,0 

1,5 

1,30 

1,35 

1,40 

1,35 

1,30 

3,78 

4,0 

3,15 

3,0 

2,8 

7,5 

10,0 

8,0 

8,5 

4,5 

4,0 

3,0 

4,0 

2,0 

1,5 

 

 

13. naxSiris fenis winaswari datenianebis angariSi 

 

naxSiris masivis winaswari datenianeba warmoadgens miwisqveSa gvirabebSi 

mtverwarmoqmnis Semcirebis efeqtur meTods. datenianeba gamoyenebul unda 

iqnes sawmend da mosamzadebel gvirabebSi, rogorc naxSirSi, aseve naxSirSi 

da fuW qanSi gayvanil gvirabebSi. 

fenSi wylis daWirxvnis xerxis SerCeva warmoebs konkretuli samTo-

geologiuri da samTo-teqnikuri pirobebis gaTvaliswinebiT da SeiZleba 

ganxorcielebul iqnas WaburRilebis an Spurebis meSveobiT. 

sawmendi sangrevis paralelurad gaburRil WaburRilebSi wylis 

daWirxvna warmoebs damuSavebis sveturi da mTliani sistemebis dros, rodesac 

mosamzadebeli gvirabebi win uswreben sawmend sangrevs. WaburRilebi 

ganlagdeba fenis sisqis SuaSi sawmendi sangrevidan 40-50 m-is dacilebiT. 

WaburRilis sigrZe iangariSeba formuliT: 

15−= lWabB ll m; 

 sadac:  aris lavis sigrZe, m; ll

Tu WaburRilebi iburReba erTdroulad sazid da saventilacio 

Strekebidan, maSin maTi sigrZe Seadgens: 

5−=
2
l

Wab

l
l  

WaburRilSi misawodebeli wylis saWiro raodenoba iangariSeba 

formuliT: 

xv.WabWab qlmlQ γ1,1=  
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sadac: Wabl aris WaburRilis sigrZe, m; 

l  _ WaburRilebs Soris manZili, aiReba 10-25 m-is farglebSi; 

m _ fenis sisqe, m; 

γ _ naxSiris saSualo simkvrive, t/m3; 

qxv. fenis forianobisagan damikidebuli wylis xvedriTi xarji 

datenianebeze, aiReba 10÷40 l/t; 

WaburRilis diametri dWab.=45÷100 mm; 

daWirxvnis dros wylis wneva damokidebulia naxSiris filtraciis 

maxasiaTebelze da daWirxvnis tempze. eqsperimentalurad dadgenilia 

racionaluri wnevebi sxvadasxva auzebisaTvis: 10÷60 l/wT daWirxvnis tempis 

dros donecis auzisaTvis 2-20 mpa; yaragandis auzisaTvis 3-5 mpa; kuzneckis 

auzisaTvis 5-15 mpa. 

sawmendi sangrevidan gaburRil SpurebSi wylis daWirxvna warmoebs im 

SemTxvevaSi, rodesac sawmendi sangrevis paralelurad WaburRilebiT wylis 

daWirxvna SeuZlebelia. Spurebi iburReba daaxloebiT fenis SuaSi sangrevis 

sibrtyisadmi marTobulad an raime kuTxiT daxriT. 

Spuris sigrZe Seadgens 3,0+= cik.Sp rnl m; 

sadac: r aris Semsrulebeli organos pirmodebis sigane, m; 

               ncik _ amosaRebi zolebis ricxvi dReRameSi; 

Spurebs Soris manZili aiReba eqsperimentaluri monacemebis mixedviT da 

Seadgens  =2÷5 m; Spl

wylis saWiro wneva daWirxvnisas SeiZleba ganisazRvros formuliT: 

( )
Sp.mf.f.s.

Sp.Sp.mf.d

lK
rlllq

P gg

⋅

− −⋅⋅
=

61037
 

sadac: qd aris daWirxvnis tempi, aiReba 10-60 l/wT; 

Sp.mfl _ Spurebis mfiltravi nawilis sigrZe, aiReba Spuris sigrZis 

erTi mesamedi e.i. Sp.Sp.mf ll
3
1

= ; 

rSp. _ Spuris radiusi, m-Si aiReba 0,021 m; 

Kf.s _ filtraciis saSualo koeficienti;  

donecis auzisaTvis _ Kf.s=1,06⋅10-6÷10,6⋅10-6; 

kuznecis auzisaTvis _ Kf.s=3,9⋅10-6÷6,3⋅10-6; 

yaragandis auzisaTvis _ Kf.s=6,3⋅10-6÷18,9⋅10-6; 
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daWirxvnis xangrZlivoba ganisazRvreba miwodebuli wylisa da 

datenianebuli masivis tolobidan gamomdinare, Semdegi formulT: 

eq
qll

t
4

xv.Sf.mf
2
Sp.

daW.

⋅⋅
=
π

 

sadac: qxv aris datenianebuli masivis xvedriTi wyalSemcveloba, l/t. 

 

magaliTi: SerCeul iqnas fenaSi wylis daWirxvnis xerxi donecis auzis 

Saxtis Semdegi pirobebisaTvis: 

damuSavebis sistema _ sveturi; 

lavis sigrZe _ l l.=180 m; 

fenis sisqe _ m=1,2 m; 

fenis saSualo simkvrive γ=1,35 t/m3; 

samTo teqnikuri pirobebis safuZvelze virCevT sawmendi sangrevis 

paralelurad gaburRil WaburRilebiT wylis daWirxvnis xerxs. WaburRilebi 

iburReba fenis SuaSi sawmendi sangrevidan 40 m-is dacilebiT erTdroulad 

sazid da saventilacio Strekidan.  

WaburRilebis sigrZe iqneba: 

855
2

180
=−=Wabl m; 

WaburRilis diametri miviRoT dWab.=100 mm; 

WaburRilebs Soris manzili miviRoT l Wab.=10,0 m; 

wylis wneva daWirxvnisas miviRoT 6 mpa; 

erT WaburRilze wylis xarji iqneba: 

QWab.=1,1⋅85⋅10,0⋅1,2⋅1,35⋅20,0=30295 l. 

 

amocana 13. SerCeul iqnas fenaSi wylis daWirxvnis xerxi Semdegi 

pirobebisaTvis: 

 

# auzi 
damuSavebis 

sistema 

sawmend 
sangrevebTan 
Strekebis 
winswreba 

l l, m m, m γ, m3/t ncik. r, m. 

1 

2 

3 

4 

5 

donecis 

donecis 

kuzneckis 

yaragandis 

donecis 

sveturi 

sveturi 

mTliani 

mTliani 

mTliani 

1750 

1500 

100 

50 

100 

180 

200 

180 

150 

220 

1,2 

1,4 

1,8 

1,5 

1,0 

1,35 

1,40 

1,30 

1,35 

1,40 

6 

5 

5 

6 

4 

0,63 

0,80 

0,63 

0,63 

0,80 
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sarCevi 

   sarTo cnobebi - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 

1. sawmendi kompleqsis mwarmoeblurobis gansazRvra- - - - - - - - - - - - - -6  

2. kombainis mwarmoeblurobis gansazRvra gamagrebis siCqaris  

   mixedviT- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -8 

3. sawmendi samuSaoebis teqnologiuri sqemis mzadyofnis koeficientis  

   gansazRvra- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -10 

4. sarande danadgaris mwarmoeblurobis angariSi-- - - - - - - - - - - - - -  12 

5. saburR-Snekuri manqanis mwarmoeblurobis gansazRvra- - - - - - - - - - - 17 

6. sawmendi sangrevis xis individualuri samagris angariSi da  

    gamagrebis pasportis SerCeva - - - - - - - - - - - - - - - - - - - - - - - - - -20 

7. meqanizebuli samagris tip-zomis SerCeva- - - - - - - - - - - - - - - - - - - -23 

8. meqanizebuli samagris angariSi- - - - - - - - - - - - - - - - - - - - - - - - - -26 

9. sawmendi sangrevis gamagrebis pasportisa da Weris marTvis  

    angariSi individualuri samagrisas - - - - - - - - - - - - - - - - - - - - - 31 

10. farisebri agregatiT aRWurvili sawmendi sangrevis datvirTvis  

   angariSi- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -38  

11. КГУ kompleqsiT aRWurvili sawmendi sangrevis 

   datvirTvis angariSi - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -41 

12. ubnis meTansiuxvis angariSi da degazaciis xerxis SerCeva- - - - - - -  43 

13. naxSiris fenis winaswari datenianebis angariSi - - - - - - - - - - - - - - 47 
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