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bagiruli satransporto danadgarebi 

 

1. gamoyenebis teqnikuri zRvari 

boloiani bagirebiT tvirTzidva emyareba vagonetebiT an skipebiT tvirTis 

gadaadgilebas relsebze bagirebiT, romelTa erTi bolo dakavSirebulia 

WurWelTan, xolo meore _ dolTan an xaxunis amZrav blokTan. am saxis 

transportiT SeiZleba gadavaadgiloT nebismieri saxis tvirTi: fuWi qani, 

sasargeblo wiaRiseuli, manqana-meqanizmebi, masalebi, xalxi. mwarmoebluroba 

damokidebulia zidvis manZilze, meqanizmisa da WurWlis saxeobaze da 

erTboloiani bagirebiT zidvisaTvis Seadgens 100-mde t/sT, xolo 

orboloianisaTvis _ 200-mdet/sT. zidvis manZili ganisazRvreba dolis 

bagirtevadobiT da SeiZleba icvlebodes 2150 m-mde. WurWlis moZraobis siCqare 

usafrTxoebis wesebis (uw) mixedviT icvleba 25 m/wm farglebSi, skipebiT 

zidvisas ki SeiZleba gaizardos 7 m/wm-mde, Zaradan tvirTis gadmoyris 

SezRudvisaTvis gzis 25௢-iT daxris SemTxvevaSi vagoneti maragdeba specialuri 

fariT da am saxiT zidva SeiZleba ganxorcieldes 35௢-mde. Tu skipebiT zidvisas 

gzis daxra 40௢-ze naklebia, tvirTis dacla xdeba skipis gadayiravebiT, xolo Tu 

daxra icvleba 40௢ … 70௢ farglebSi, maSin dacla xorcieldebaZiridan. gzis 5௢-mde 

daxrisas orive mimarTulebiT WurWlebis moZraoba iZulebiTia, ufro metad 

daxril daRmarTSi ki WurWlebi gadaadgildeba TviTgorviT. Tu gzis daxra 30௢-s 

ar aRemateba, maSin dolze dasaSvebia bagiris sam Sred daxveva, gzis 30௢ … 60௢ 

farglebSi daxrisas dolze bagiris daxvevis SreTa ricxvi izRudeba oramde. 

muSaobis procesSi dolze aucileblad unda rCebodes sul mcire 35 xaxunis 

xvia, amasTan 150200 m-mde sigrZis bagiri laboratoriuli gamocdisa da 3-4-

jeradi SesaZleblobisaTvis, eqspluataciis procesSi gacveTili bagiris bolos 

wasaWrelad. 

 

2. boloiani bagiriT zidvis sqemebi 

ganixileba boloiani bagiriT zidvis xuTi SemTxveva: 

1. erTboloiani bagiriT zidva daxrili SesasvlelebiT (erTi SedgenilobiT) 

(nax.2.1); 

2. erTboloiani bagiriT zidva horizontaluri SesasvlelebiT (erTi 

SedgenilobiT) (nax.2.2); 

3. orboloiani bagiriT zidva (ori SedgenilobiT) (nax.2.3); 

4. erTboloiani bagiriT zidva Sesasvlelebis gareSe (erTi SedgenilobiT; 

skipuri aweva) (nax.2.4); 
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5. orboloiani bagiriT zidva Sesasvlelebis gareSe (ori SedgenilobiT; 

skipuri aweva) (nax.2.5). 

 

         nax. 2.1                     nax. 2.2                      nax. 2.3 

bagirul transports miekuTvneba usasrulo bagiriT zidvac (nax. 2.6). zidvis 

es sqema, miuxedavad dabali mwarmoeblurobisa da avtomatizaciis dabali 

xarisxisa, SeiZleba gamoviyenoT maSin, rodesac araracionaluria salokomotivo 

wevis an monorelsiani transportis gamoyeneba. 

 

 

 

 

 

 

 

  nax. 2.4                        nax. 2.5.                     nax. 2.6 
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cxrili 2.1 

# 
manqanis 
tip-zoma 

datvirTva 

b
ag

ir
is

 d
as

aS
ve
b
i 

s
iC
qa
r
e,
 m
/w
m 

am
Zr

av
is

 s
ao

r
ie
nt

ac
io

 
s
im
Zl
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r
e,
 k
vt

 

reduqtoris 
gadacemis 
ricxvi 

qnevis momenti, 
kn.m P

2 

r
ed

u
qt

o
r
is

 s
w
r
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ma
va
l
i 

l
il

vi
s
 b

r
u
nv
is

 s
ix

S
ir

e,
 w

T
P-1
 

ma
nq
an
is

 m
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a,
 t

 

S
en
iS

vn
eb

i 

b
ag

ir
is

 m
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s
im
al

u
r
i 

s
t
at

ik
u
r
i 
d
aW

im
u
l
o
b
a,
 k
n 

s
x
va
o
b
a 
b
ag

ir
eb

is
 s

t
at

ik
u
r
 

d
aW

im
u
l
o
b
eb

s
 S

o
r
is

, 
kn
 

r
ed

u
qt

o
r
is

a 
d
a 
Zr

av
as

 
g
ar

eS
e 

ne
l
ma
va
l
 l

il
vz

e 
d
ay
va
ni

l
i 
r
ed

u
qt

o
r
is

 

1 2 3 4 5 6 7 8 9 10 11 12 
1 Ц‐1,2×1 25 25 3,0  20; 30 35   12  

2 Ц‐1,6×1,2 40 40 4,0 160 20; 30 80 80 1000 14  

3 Ц‐2×1,5  63 63 5,0  20; 30 220 220  30  

4 Ц‐2,5×2  90 90 7,1 630 11,5; 20; 30 900 1440 750 50   

5 Ц‐3×2,2  140 14 9,0 2×630 11,5; 20; 30 1600 1440 750 75  

6 Ц‐3,5×2A  180 140 10,0 2×630 10,5; 11,5; 20; 30 1500 1750 750 85  

7 Ц‐3,5×2,4  200 200 10,0  10,5; 11,5; 20; 30 3200   105  

8 2Ц‐1,2×0,8  25 25 3,0  20; 30 50   14  

9 2Ц‐1,6×0,8  40 40 4,0 160 20; 30 100 80 1000 16,3  

10 2Ц‐2×1,1  63 63 5,0  20; 30 300   40  

11 2Ц‐2,5×1,2  90 75 7,1 630 11,5; 20; 30 1100 1140 750 60  

12 2Ц‐3×1,5  140 90 8,0  11,5; 20; 30 2100   85  

13 2Ц‐3,5×1,7A  150 125 10,0 2×630 11,5; 20; 30 2700 350; 1700 750 108  

14 2Ц‐3,5×1,8  200 180 10,0  10,5; 11,5; 20; 30 3700   120  

15 2Ц‐4×1,8  220 160 12,0  10,5; 11,5; 20; 3600   77  

16 2Ц‐4×1,8D  220 160 12,0   5200   86  

17 2Ц‐4×2,3  250 160 14,0   5000   99  

18 2Ц‐4×2,3D  250 160 14,0   7100   110  

19 2Ц‐5×2,4  280 210 16,0  10,5; 11,5 10000   128  

20 2Ц‐5×2,4D  280 210 16,0   15000   144  

21 2Ц‐5×2,8  560 400 14,0   44000   220  

22 2Ц‐6×2,4  320 240 16,0   22000   156  

23 2Ц‐6×2,4D  320 240 16,0   27000   177  

24 2Ц‐6×2,8  360 270 16,0   25000   188  

25 2Ц‐6×2,8У  560 400 16,0   64000   245  

26 2Ц‐6×2,8D  360 270 16,0   36000   213  

27 ЦP‐4×3/0,7  250 160 12,0  11,5 3000 980  70  

28 ЦP‐5×3/0,6  280 210 14,0  11,5 680 280  94  
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cxrili 2.2 

# 
bagiris 
diametri, 

mm 

dolze 
Rarebis 
biji,  
mm 

daxvevis SreTa ricxvi 

1 2 3 1 2 3 

awevis simaRle, m 

1 2 3 4 5 6 7 8 9 

   2Ц‐2,5×1,2 Ц‐2,5×2 

1 25 28 165 385 620 90 210 390 

2 17-19 22,4 340 755 1180 650 1320 1870 

3 19-21 24 315 710 1100 600 1230 1885 

4 21-23 26 290 650 1010 550 1130 1750 

5 24-25 28 260 600 940 500 1050 1620 

6 26-29 31 225 530 840 450 940 1460 

7 30-31 34 200 475 755 400 850 1330 

 Ц‐3×2,2 2Ц‐3×1,5 

8 24-26 28 420 920 1430 655 1400 2150 

9 26-29 31 370 820 1280 585 1255 1940 

10 29-32 34 330 740 1160 525 1140 1760 

11 32-35 38 300 680 1070 475 1040 1615 

12 35-37 40 270 620 980 435 955 1490 

 Ц3,5×2A 2 Ц‐3,5x1,7A 

13 23-25 28 660 1405 2150 550 1250 1880 

14 26-28 31 585 1255 1955 490 1080 1680 

15 29-31 34 535 1150 1775 440 975 1520 

16 32-34 37 480 1050 1630 385 870 1360 

17 35-37 40 440 970 1520 355 780 1230 

18 38-39,5 42,5 410 950 1490 330 750 1200 

19 40,5-43,5 45,6 400 900 900 1430 169 1100 

 
cxrili 2.3 

# 

amwevi 
manqanis 
tip-zoma 

dolze Rarebis bijisa (, mm) da bagiris diametris (dRbagR, mm) Sesabamisi 
bagirtevadoba, m 

, mm 37 37 40 44 48 52 56 62 68 

dRbagR, mm 29-31 32-34 35-37 38-41 42-45 46-49 50-53 54-59 60-65 

1 2 3 4 5 6 7 8 9 10 11 

1 ЦP‐4×3/0.7 729 660 602 536 481 435    
2 ЦP‐5×3/0.6  875 799 713 642 581 529   
3 ЦP‐6×3/0.6   964 861 776 703 641 563 499 

4 ЦP‐6×3,4/0.6    1033 933 848 776 585 610 

5 2Ц‐4×1.8 554 550 453 393 360 323    
6 2Ц‐4×2.3 739 670 611 546 491 445    
7 2Ц‐4×1.8D 1170 1060 970 855 780 710    
8 2Ц‐4×2.3D 1540 1405 1285 1155 1045 950    
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1 2 3 4 5 6 7 8 9 10 11 

9 2Ц‐5×2.4  887 810 725 653 593 541   
10 2Ц‐5×2,8        577 515 

11 2Ц‐5×2,4D  1845 1690 1520 1360 1255 1155   
12 2Ц‐6×2.4   979 876 790 716 655 577 513 

13 2Ц‐6×2.8    1047 947 863 790 699 624 

14 2Ц‐6×2.8Y        699 624 

15 2Ц‐6×2.4D   2035 1825 1635 1510 1385 1230 1000 

16 2Ц‐6×2,8D    2170 1970 1805 1640 1475 1325 

 

cxrili 2.4 

s
ki
pi
s
 

t
vi
r
T
am
w
eo

b
a,
 t

 

d
ac

l
is

  
w
es

i 

d
ax

r
is

 k
u
T
x
e,
 

g
r
ad

. 

l
ia
nd

is
 s

ig
an
e,
 m
m 

Zaras zomebi 

x
is

t
i 

b
az

a,
 m
m 

s
im
aR

l
e 
r
el

s
is

 
T
av
id

an
, 
mm
 

s
av
al

i 
na
w
il

is
 

s
ig

an
e 
d
ac

l
is

 
mr

u
d
z
e 

s
ki
pi
s
  

s
ax

el
u
r
z
e 

b
ag

ir
is

 C
ab

mi
s
 

s
im
a R

l
e,
 m
m 

s
ki
pi
s
 m
as

a,
 k
g
 

s
ig

r
Ze
, 
mm
 

s
ig

an
e,
 m
m 

s
im
aR

l
e,
 

mm
 

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

1 

g
ad

ay
ir

a-
ve
b
iT

 

20-40 900 2300 800 1105 1200 1200 1066 655 1143 

2 41-70 900 2300 800 985 1200 1100 1066 635 1185 

2 20-40 1100 3100 1000 1155 1600 1270 1266 685 1400 

2 41-70 1100 3100 1000 1125 1600 1240 1266 685 1520 

2 

Zi
r
id

an
 g

as
ac

l
el

i 

20-30 1080 3946 828 1015 2200 1200 1288 750 2444 

2 30-50 1080 4400   2800 1200  750 2522 

2 40-70 1080 4400   2800 1200  750 2553 

2 40-70 1080 4800   3200 1200  750 2685 

3 20-40 1300 3820 1032 1320 1900 1485 1496 800 2720 

3 20-30 1300 3820 1028 1280 2140 1445 1508 800 2680 

3 30-50 1300 3820 1028 1280 2140 1445 1508 800 3011 

3 30-50 1300 3970 1058 1180 2140 1445  415 2784 

3 40-70 1300 3780 1032 1280 1900 1445 1598 415 2574 

4 20-40 1400 4395 1132 1435 2400 1600 1596 885 3086 

4 40-70 1400 4080 1132 1470 2400 1635 1698 415 2903 

6 20-40 1400 5495 1096 1645 3000 1840 1600 1000 442 

6 40-70 1400 5270 1096 1600 3000 1795 1738 4770 4322 

 

2.1 cxrilSi mocemulia seriuli warmoebis bagiruli amwe manqanebis 

teqnikuri maxasiaTeblebi. am manqanebis gamoyeneba SeiZleba rogorc daxrili, 

aseve vertikaluri awevisaTvis. 



bagiruli satransporto danadgarebis gaangariSeba                  meTodikuri miTiTiTebebi 2018 

  9 

2.2 cxrilSi mocemulia dolze bagiris tevadoba bagiris diametrisa da 

daxvevis SreTa raodenobis mixedviT. 

2.3 cxrilSi mocemulia dolze bagiris tevadoba bagiris diametris 

mixedviT (am tipis amwe manqanebSi gaTvaliswinebulia bagiris mxolod erTSriani 

daxveva). 

2.4 cxrilSi mocemulia daxrili awevis skipebis teqnikuri maxasiaTeblebi. 

 

 

 

3. bagiruli transportis gaangariSeba 

 

3.1. SemadgenlobaSi satransporto WurWlebis raodenobisa 

da bagiris siCqaris gaangariSeba 

danadgarze mosuli wliuri tvirTnakadebis _ 𝑄wd mixedviT ganisazRvreba 

dReRamuri, cvluri da saaTobrivi mwarmoebluroba. SemdgomSi ise, rogorc es 

aRwerilia [1], vsazRvravT tvirTamweobas da virCevT satransporto WurWlis tips 

Sesabamisi cxrilebidan [2, cxrili 1.2], meToduri miTiTebebis 2.4 cxrilidan 

(skipebiT zidvis SemTxvevaSi). 

zidvis manZilisa da saaTobrivi mwarmoeblurobis mixedviT 2.1, 2.2, 2.3 

cxrilebidan virCevT saSaxto amwev manqanas, xolo zidvis sqemis saxes vazustebT 

meore TavSi aRwerilisa da misi sailustracio naxazebis mixedviT. 

SemadgenlobaSi (matarebelSi) satransporto WurWlebis raodenobas 

vsazRvravT maTi gadasabmelebis mixedviT.  

tvirTebis zidvisas: 

𝑍 ൌ
ௌgad

ሺீାீబሻሺఠ ୡ୭ୱ ௔ାୱ୧୬ ௔ሻ௚
;                        (3.1) 

xalxis gadayvanisas  

𝑍 ൌ
ௌgad

൫ଽ଴௡xalାீబ൯ሺఠ ୡ୭ୱ ௔ାୱ୧୬ ௔ሻ௚
                       (3.2) 

sadac𝑆gad aris WurWlis gadasabmelebis dasaSvebi gaWimvis Zala, niutonebSi, 

gadasabmelebis simtkicis maragi 𝑚 ൒ 10; 𝑆gad ൌ 6000dn kakviani gadasabmelebisaTvis; 

𝑆gad ൌ 7000 … 10000 dn avtomaturi gadasabmelebisaTvis;  

𝐺଴ _ WurWlis sakuTari masa, kg [cxr. 1.2., 1.3 [2]] (ix cxr. 2.4); 

𝜔 _ vagonetis moZraobis kuTri winaRobis koeficienti (ix. cxr. 3.1);  

90 _ erTi mgzavris saSualo masa, kg;  

𝑛xal_ vagonetSi sajdomebis ricxvi;  

𝑎 _ satransporto gzis (gvirabis, liandis) daxris kuTxe, gradusebSi. 
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3.1 cxrilSi 𝜔 ൌ 𝑓 ቀ௩,௓

ீ
ቁ funqciuri damokidebulebis gaTvaliswinebiT 

mocemulia naxSiris Saxtebis daxril gvirabebSi vagonetebis an maTi 

Semadgenlobis moZraobis kuTri winaRobis koeficientis mniSvnelobebi (МАКИИ‐is 

monacemebis mixedviT). 

cxrili 3.1 

vagonetis 
tvirTamweoba, tn 

v 3 m/wm v = 3...5 m/wm 

vagonetebis raodenoba SemadgenlobaSi 

1...5 6...9 10 da meti 1...5 6...9 10 da meti 

G 1 0,026 0,036 0,040 0,039 0,054 0,06 

G 2 0,020 0,028 0,033 0,030 0,042 0,05 

G 3 0,016 0,022 0,027 0,024 0,033 0,04 

G 4 0,015 0,020 0,024 0,022 0,030 0,03 

 

danadgaris mwarmoeblurobis ൫𝑄cv.d൯, satransporto WurWlis saxeobis, 

zidvis manZilisa da (3.1) an (3.2) gamosaxulebiT miRebuli 𝑧 mniSvnelobis mixedviT 

vsazRvravT erTi ciklis xangrZlivobas formuliT 

𝑇 ൌ
ଷ,଺௭ீ௧გ.ო

ொcvdோz
.                                (3.3) 

zidvis sqemis mixedviT vsazRvravT WurWlis moZraobis aucilebel siCqares: 

erTboloiani bagiriT daxrili SesasvlelebiT zidvisas 

𝑣 ൌ
ଶ௅ାଶ௟d஼ାସ௓௟బ஼

்ିఏ
;                           (3.4) 

erTboloiani bagiriT horizontaluri SesasvlelebiT zidvisas 

𝑣 ൌ
ଶ௅

்ିఏ
;                 (3.5) 

orboloiani bagiriT zidvisas 

𝑣 ൌ
௅

்ିఏ
;                                 (3.6) 

usasrulo bagirebiT zidvisas 

𝑣 ൌ
௅

்
                                    (3.7) 

aRvniSnoT rom erTboloiani bagiriT Sesasvlelebis gareSe (erTi 

SemadgenlobiT,anu skipiT) awevisas WurWlis aucilebel siCqares vsazRvravT (3.5) 

gamosaxulebiT, xolo orboloiani bagiriT, Sesasvlelebis gareSe (ori 

SemadgenlobiT, anu ori skipiT) awevisas _ (3.6) gamosaxulebiT. 

(3.3)...(3.7) gamosaxulebebSi: 

L aris daxrili gvirabis sigrZe,m; 

ld ൌ ldᇱ ൅ ldᇱᇱሺ50 … 80ሻ m _ mrudwiruli Sesasvlelebisa da saisre 

gadasasvlelebis jamuri sigrZe (ix.nax. 2.1); 
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C ൌ 2 … 3 _ koeficienti, romelic iTvaliswinebs mrudwirul ubnebze, saisre 

gadasasvlelebsa da gadametawevis ubnebze moZraobis siCqaris Semcirebas; 

θ ൌ ሺ100 … 200ሻwm _ WurWlis bagiridan Caxsnisa da gadametawevis ubnebSi 

moZraobis mimarTulebis SecvliT gamowveuli pauzebis xangrZlivoba; 

G _ satransporto WurWelSi tvirTis masa, kg; 

tg.o ൌ tcv ൅ tg.S _ cvlis gegmiani operatiuli dro, wm; 

tcv _ cvlis xangrZlivoba, wm; 

tg.S ൌ  ሺ1200 … 2700ሻ wm _ cvlaSi teqnologiuri procesiT gaTvaliswinebuli 

gegmiani Sesvenebis droTa jami; 

Qcv.d _ danadgaris cvluri mwarmoebluroba, t/cv; 

Kz ൌ 1,6 … 1,8 _ zidvis uTanabrobis koeficienti; 

𝑙଴ _gaWimul gadasabmelze satransporto WurWlis sigrZe, m. 

 

usasrulo bagiriT zidvisas, garda bagiris siCqarisa, saWiroa ganisazRvros 

danadgaris tvirTmzid Stoze vagonetebis raodenoba, formuliT: 

𝑧 ൌ
௄ொcvd௄z௅

ଷ.଺ீ௧g.o௩
,                              (3.8) 

sadac 𝐾 ൌ 1.2 aris koeficienti, romelic iTvaliswinebs mwarmoeblurobis Semci-

rebas mravalhorizontiani awevisas (erTi horizontiT muSaobis SemTxvevaSi 𝐾 ൌ 1). 

SeniSvna. gaangariSebiT miRebuli 𝑧-is ricxviTi mniSvnelobis damrgvaleba 

metobiT dauSvebelia 

gaangariSebiT miRebuli 𝑣-s mniSvnelobis mixedviT virCevT uaxloes 

standartul siCqares. amasTan, mxedvelobaSi unda miviRoT dasaSvebi maqsimaluri 

siCqaris mniSvnelobac. 

SedgenilobaSi satvirTo vagonebis raodenoba ar unda aRematebodes 10-s. 

SemadgenlobaSi samgzavro vagonetebis raodenoba miiReba: ൑ 2, rodesac gzis 

daxra 𝑎 ൐ 40௢; ൑ 3, rodesac 𝛼 ൌ 23 … 40௢; ൑ 4, rodesac 𝛼 ൌ 19 … 22௢; da ൑ 5, rodesac 

𝛼 ൏ 19௢ . 

 

3.2 bagiris SerCeva 

SemadgenlobaSi vagonetebis raodenobis dazustebis Semdeg maqsimaluri 

statikuri daWimulobis mixedviT vangariSobT erTi metri bagiris saorientacio 

masas formuliT: 

𝑃b ൌ
௓ሺீାீబሻሺఠ ୡ୭ୱ ௔ାୱ୧୬ ௔ሻ
഑d

೘ംబ
ି௅absሺఠb ୡ୭ୱ ௔ାୱ୧୬ ௔ሻ

,                           (3.9) 

sadac𝜎d ൌ ሺ1500 … 2000 მგპაሻ aris bagiris mavTulis simtkicis zRvari gaglejaze; 
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𝑚 ൌ ሺ6,5; 7.5; 9ሻ _ usafrTxoebis wesebis mixedviT bagiris simtkicis maragis 

koeficienti Sesabamisad satvirTo, satvirTo-saxalxo da saxalxo bagiruli 

satransporto danadgarebisaTvis; 

𝛾଴ ൌ 0.83 … 0,93 mgpa/m _ bagiris dayvanili kuTri masa (cxrilebi 3.2; 3.3). 

saorientaciod saSualod aiReba 0,9 mgpa/m P

3
P; 

𝐿abs ൌ 𝐿 ൅ 𝐿q.S ൅ 𝐿s m, _ bagiris saangariSo sigrZe; 

𝐿 _ satransporto gvirabSi zidvis wrfivi ubnis maqsimaluri sigrZe, m. 

𝐿q.S _ qveda mimRebi baqnis daxrili Sesasvlelis sigrZe,m; 

𝐿s _ simis sigrZe, m (ix.cxrili 3.4) icvleba manqanis tipisa da deviaciis 

kuTxis mixedviT; 

𝑎d ൑ 1�30��� _deviaciis kuTxis mniSvneloba; 

𝜔b ൌ 0.15 … 0.35 _ gvirabis sageb gverdze dasayrden gorgolaWebze bagiris 

moZraobis kuTri winaRobis koeficienti (saSualod 𝜔b ൌ 0,3). 

cxrili 3.2. 

mravalwnuliani bagirebi ЛК-Р 6×19(gost 2688-69)R0R=0,096 mgpa/m 

# 
bagiris 
diamet-
ri, mm 

mavTulebis 
jamuri 

kveTi, mmP

2 

1 metri 
bagiris 

saangariSo 
masa, kg 

mavTulis zRvruli winaRoba gaWimvaze, mgpa 

1400 1600 1700 1800 2000 

bagiris mavTulebis jamuri gamgleji Zalva, kn 

1 21,0 167,03 1,63 233,0 267,0 283,0 300,0 334,0 

2 22,5 188,78 1,85 264,0 302,0 320,0 339,0 377,0 

3 24,0 216,49 2,11 301,0 344,0 366,0 387,0 430,0 

4 26,5 244,00 2,39 341,0 390,0 414,0 439,0 488,0 

5 28,0 297,00 2,91 416,0 476,0 505,0 535,0 595,0 

6 30,5 356,71 3,49 499,0 570,0 606,0 642,0 713,0 

7 32,0 393,06 3,84 550,0 628,0 668,0 707,0 786,0 

8 33,5 431,00 4,22 603,0 689,0 733,0 776,0 862,0 

9 37,0 512,00 5,02 717,0 820,0 871,0 923,0 1025,0 

10 38,5 586,59 5,74 821,0 938,0 997,0 1055,0 1170,0 

11 42,0 688,12 6,53 935,0 1065,0 1135,0 1200,0 1335,0 

12 44,5 755,11 7,38 1055,0 1205,0 1280,0 1355,0  

13 47,5 862,98 8,43 1205,0 1375,0 1463,0 1550,0  

14 51,0 976,03 9,55 1365,0 1556,0 1655,0 1755,0  

15 56,0 1190,53 11,65 1665,0 1900,0 2020,0 214,0  
 

SerCeuli bagiris simtkicis maragis koeficientis faqtobriv mniSvnelobas 

vamowmebT formuliT: 
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𝑚 ൌ
ௌgag

ௌst.bag
                               (3.10) 

sadac 𝑆gag aris cxrilebidan SerCeuli bagiris mavTulebis jamuri gamgleji Zala, 

dn; 𝑆st.bag _ maqsimaluri statikuri daWimuloba bagirSi, dn (angariSi ix.qvemoT). 

 

cxrili 3.3. 

mravalwnuliani bagirebi ЛК-РO 6×36 (gost7669-69)R0R=0,0913 mgpa/m 

# 
bagiris 
diamet-
ri, mm 

mavTulebis 
jamuri 

kveTi, mmP

2 

1 metri 
bagiris 

saangariSo 
masa, kg 

mavTulis zRvruli winaRoba gaWimvaze, mgpa 

1400 1600 1700 1800 2000 

bagiris mavTulebis jamuri gamgleji Zalva, kn 

1 20,0 152,98 1,52  240,0 261,0 261,0 307,0 

2 22,0 185,10 1,83 259,0 296,0 314,0 333,0 370,0 

3 23,5 214,57 2,12 300,0 343,0 364,0 386,0 429,0 

4 25,5 262,00 2,49 353,0 403,0 429,0 454,0 504,0 

5 27,0 283,00 2,80 397,0 454,0 482,0 510,0 567,0 

6 29,0 325,42 3,21 455,0 520,0 553,0 585,0 650,0 

7 31,0 369,97 3,65 517,0 591,0 628,0 665,0 739,0 

8 33,0 420,96 4,15 589,0 673,0 715,0 757,0 841,0 

9 34,5 461,07 4,55 445,0 737,0 783,0 829,0 922,0 

10 36,5 503,08 4,66 704,0 804,0 855,0 905,0 1005,0 

11 39,0 615,93 6,08 862,0 985,0 1045,0 1105,0 1230,0 

12 42,0 683,67 9,75 957,0 1090,0 1160,0 1230,0 1365,0 

13 46,5 848,08 8,37 1185,0 1355,0 1525,0 1525,0 1595,0 

14 50,5 1003,97 9,91 1405,0 1600,0 1705,0 1805,0 2006,0 

15 53,5 1128,90 11,15 1580,0 1805,0 1915,0 2030,0 2255,0 

16 58,5 1314,55 13,00 1840,0 2100,0 2223,0 2365,0  

17 60,5 1446,74 14,25 2025,0 2310,0 2455,0 2600,0  

18 63,0 1599,96 15,80 2235,0 2550,0 2718,0 2875,0  
 

imave cxrilebidan iReben SerCeuli bagiris 𝑑b_ diametrs da adareben amwevi 

manqanis teqnikur maCveneblebSi mocemul 𝑑b
ᇱ mniSvnelobas. dakmayofilebuli unda 

iyos piroba: 

𝑑b
ᇱ ൒ 𝑑b ൒ 𝑑min ,                               (3.11) 

sadac𝑑min21 … 24 mm bagiris diametria koroziuli mdgradobis pirobis mixedviT. 
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cxrili 3.4 

LR0R, m amwevi manqanis tipi LR0R, m amwevi manqanis tipi 

20 Ц‐1,2×1 35 2Ц‐4×1,8 

25 Ц‐1,6×1,2 44 2Ц‐4×2,3 

30 Ц‐2×1,5 44 2Ц‐4×2,3 

40 Ц‐2,5×2 46 2Ц‐5×2,4 

42 Ц‐3×2,2 46 2Ц‐5×2,4 

43 Ц‐3,5×2 54 2Ц‐5×2,8 

46 Ц‐3,5×2,4 46 2Ц‐6×2,4 

16 2Ц‐1,2×0,8 46 2Ц‐6×2,4 

16 2Ц‐1,6×0,8 54 2Ц‐6×2,8 

21 2Ц‐2×1,1 54 2Ц‐6×2,8 

25 2Ц‐2,5×1,2 54 2Ц‐6×2,8 

30 2Ц‐3×1,5 44 ЦP‐4×3/0,7 

33 2Ц‐3,5×1,7 46 ЦP‐5×3/0,6 

35 2Ц‐3,5×1,8 46 ЦP‐6×3/0,6 

35 2Ц‐4×1,8 54 ЦP‐6×3,4/0,6 

 

 

3.3. wevis Zalis gaangariSeba 

sajalambre zidva erTboloiani da orboloiani bagiriT mizanSewonilia 

gamoviyenoT iseT SemTxvevaSi, rodesac aRiniSneba satransporto Semadgenlobis 

TviTgorva. TviTgorvis arsebobis pirobaze Semowmeba xdeba formuliT: 

𝐹 ൐ 𝐹win , 

sadac 𝐹 aris satransporto Semadgenlobis wonis Zalis mxebi Semdgeni, xolo 𝐹win 

_ moZraobis winaRobis Zala. TviTgorvis arsebobisaTvis aucilebelia, 

dakmayofilebuli iyos utoloba 

sin 𝑎min ൐ 𝜔 cos 𝑎min . 

wina ganmartebis Tanaxmad,𝜔 aris kuTri winaRobis koeficienti (ix. cxr. 3.1), 

xolo 𝑎min _ gzis daxris minimaluri kuTxe, grad. praqtikulad, TviTgorva xdeba 

maSin, roca 𝑎min ൐ ሺ5 … 9ሻ௢. 

erTboloiani bagiriT zidvisas wevis 𝐹 Zala statikuri daWimulobis 

maqsimaluri mniSvnelobis tolia _ 𝑆st.maqs (ix. formula 3.10) da iangariSeba: 

tvirTis awevisas 

𝐹 ൌ 𝑆st.maqs ൌ 𝑍ሺ𝐺 ൅ 𝐺଴ሻሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ ൅ 𝑃b𝐿bሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ;   (3.12) 

carieli Semadgenlobis awevisas 
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𝐹 ൌ 𝑆st.maqs ൌ  𝑍𝐺଴ሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ ൅ 𝑃b𝐿bሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ; (3.13) 

xalxis transportirebisas qanobze 

𝐹 ൌ 𝑆st.maqs.xalx ൌ 𝑍൫90𝑛xalx ൅ 𝐺଴൯ሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ ൅ 𝑃b𝐿bሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ      (3.14) 

sagulisxmoa vicodeT, rom saorientacio gaangariSebis dros moZraobis 

winaRobis Zalas iReben:  

satvirTo vagonetebisaTvis 𝐹win ൌ 150 … 200 dn ; 

samgzavro vagonetebisaTvis 𝐹win ൌ 200 … 250 dn. 

orboloiani bagiriT zidvisas wevis Zala ሺ𝐹ሻ ganisazRvreba amwevi da 

Camavali Stoebis bagirSi arsebul daWimulobaTa sxvaobiT da iangariSeba: 

bremsbergisaTvis: 

a) tvirTis CaSvebis reJimis dasawyisSi 

𝐹 ൌ  𝑍ሺ𝐺 ൅ 𝐺଴ሻሺ𝜔 cos 𝑎 െ sin 𝑎ሻ െ  𝑍𝐺଴ሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ െ 𝑃b𝐿bሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ;      (3.15) 

b) tvirTis CaSvebis reJimis dasasruls 

𝐹 ൌ  𝑍ሺ𝐺 ൅ 𝐺଴ሻሺ𝜔 cos 𝑎 െ sin 𝑎ሻ ൅ 𝑃b𝐿bሺ𝜔 cos 𝑎 െ sin 𝑎ሻ െ  𝑍𝐺଴ሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ.      (3.16) 

qanobisaTvis. 

a) tvirTis awevis reJimis dasawyisSi 

𝐹 ൌ  𝑍ሺ𝐺 ൅ 𝐺଴ሻሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ ൅ 𝑃b𝐿bሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ െ  𝑍𝐺଴ሺ𝜔 cos 𝑎 െ sin 𝑎ሻ;      (3.17) 

b) tvirTis awevis reJimis dasasruls 

𝐹 ൌ  𝑍ሺ𝐺 ൅ 𝐺଴ሻሺ𝜔 cos 𝑎 ൅ sin 𝑎ሻ െ 𝑃b𝐿bሺ𝜔 cos 𝑎 െ sin 𝑎ሻ െ  𝑍𝐺଴ሺ𝜔 cos 𝑎 െ sin 𝑎ሻ.      (3.18) 

unda aRiniSnos, rom daxris mcire kuTxis dros wevis Zalis ሺ𝐹ሻ niSani 

reJimis dasawyisSi da dasasruls SeiZleba sxvadasxva iyos. 

 

 

3.4. Zravis simZlavre 

daxril gvirabSi tvirTis vagonebiT an skipebiT transportirebisas Zravas 

simZlavre iangariSeba: 

tvirTis awevisas (qanobze zidvisas) 

𝑁 ൌ
𝐹q ∙ 𝑣

102𝜂
 , kvt; 

tvirTis CaSvebisas (bremsbergze boloiani bagirebiT zidvisas) 

𝑁 ൌ
𝐹br ∙ 𝑣 ∙ 𝜂

102
, kvt; 

sadac 𝜂 ൌ 0,75 … 0,98 aris reduqtoris gadacemis mq koeficienti. 

Zravas dadgmuli simZlavre 

𝑁 ൌ 𝐾Z ∙ 𝑁, kvt, 

sadac𝐾Z ൌ 1,1 … 1,3 aris Zravis simZlavris maragis koeficienti. 
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