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uak. 625.1  

 

meTodur miTiTebebSi ganxilulia liandis mowyobis, liandagis 

zeda naSenis tipis SerCevis, liandagis zeda naSenis elementebis 

samsaxuris vadis dadgenis da maRali yrilis mdgradobaze da sim-

tkiceze gaangariSebis sakiTxebi.  

motanilia meToduri, sacnobaro da normatiul-teqnikuri masa-

lebi. meToduri miTiTebebi Sedgenilia moqmedi standartebis dacv-

iT, kurikulumebisa da silabusebis Sesabamisad. 

meToduri miTiTebebi gankuTvnilia satransporto (xidebis da 

gvirabebis, saavtomobilo gzebis da aerodromebis) specialobis ba-

kalavrebisaTvis. igi did daxmarebas gauwevs agreTve aRniSnuli 

specialobis magistrantebs da doqtorantebs, rkinigzis liandagis 

eqspluataciis muSakebs da rkinigzis inJiner-damproeqteblebs. 
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I. liandagis zeda naSenis elementebis samsaxuris vadis 

dadgena da liandis mowyobis sakiTxebi 

 

 

 

1. liandagis zeda naSenis tipis SerCeva 
mocemuli ubnis wliuri tvirTdaZabuloba ganisazRv-

reba formuliT 

 satsatsamgsamgCqCq QnQnQnT  3650 , mln.t.bruto.km/km.wl  (1.1) 

sadac   - gadazidvebis uTanabrobis koeficientia, 

 =1,1; 

satsamgCq nnn ,,  - Sesabamisad Cqari, samgzavro da 

satvirTo matareblebis ricxvi 

dRe-RameSi, wyv.mat/ dReRameSi; 

satsamgCq QQQ ,, - Sesabamisad Cqari, samgzavro da 

satvirTo matareblebis wona, t. 

 

 

 

 

 

2. erTi grZivi metri relsis wonis gansazRvra  
Tanamedrove pirobebSi relsebis saWiro wona, misi ga-

nivi kveTis forma da foladis xarisxi mWidro urTi-

erTkavSirSi ganixileba da pirdapirproporciul damoki-

debulebaSia RerZze mosul datvirTvasTan, moZraobis si-

CqaresTan da ubnis tvirTdaZabulobasTan. 

RerZze mosuli datvirTvebisa da moZraobis siCqaree-

bis zrda iwvevs relsebze mosuli dinamikuri datvirTve-

bis zrdas, rac TavisTavad moiTxovs relsebis winaRobis 

zrdas simtkiceze da cveTamedegobaze. e.i. unda gaizard-

os relsebis winaRobisa da inerciis momentebi, anu unda 

gaizardos relsis ganivi kveTis zomebi, rac Tavis mxriv 

erTi grZivi metri relsis wonis gadidebas iwvevs. amitom 
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erTi grZivi metri relsis wona misi ZiriTadi maxasiaTe-

beli sididea da damokidebulia mraval faqtorze. 

erTi grZivi metri relsis wona ganisazRvreba Semdegi 

miaxloebiTi empiriuli formulebis saSualebiT: 

a). lokomotivis RerZze mosuli maqsimaluri datvir-

Tvis pirobiT 

     max5,2 Pq   kg/grZ.m              (1.2) 

sadac 2,5 – gadamyvani koeficientia; 

maxP – lokomotivis RerZze mosuli maqsimaluri 

datvirTva, t. 

b). moZraobis maqsimaluri siCqaris pirobiT 

max5,0 vq  ,  kg/grZ.m             (1.3) 

sadac 0,5 – gadamyvani koeficientia; 

maxv – Cqari matareblis moZraobis maqsimaluri 

siCqare, km/sT. 

g). maqsimaluri tvirTdaZabulobis pirobiT 

44,24 oTq  ,  kg/grZ.m            (1.4) 

sadac 24,4 – gadamyvani koeficientia; 

0T – ubnis wliuri tvirTdaZabuloba, mln.t 

km/km wl.  

d). kompleqsuri empiriuli formula tvirTdaZabul-

obis, matareblebis moZraobis siCqaris da lokomo-
tivis RerZze mosuli maqsimaluri datvirTvis gaT-

valiswinebiT  

   3/2

max

3/2

max
4 012,011 PvTq o  ,  kg/grZ.m     (1.5) 

sadac   – koeficientia, lokomotivebisaTvis  =1,13; 

vagonebisaTvis  =1,2. 

zemoT aRniSnuli formulebiT gamoTvlili sidideeb-

idan virCevT udidess da vadarebT uaxloesi standartu-

li relsis tipis wonas da mas viRebT saangariSod (da-

narTi 1). 
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3.  relsebis samsaxuris vadis gansazRvra  
relsebis samsaxuris vada iwureba maSin, rodesac is 

miiRebs maqsimalur dasaSveb cveTas.  

relsis samsaxuris vada ganisazRvreba formuliT 





0

0

T
t rel , wl                 (1.6) 

sadac 0  – relsis Tavis dasaSvebi cveTis farTia da 

iangariSeba formuliT (nax.1) 

 00 bz                      (1.7) 

sadac b  – relsis Tavis sigane (danarTi 1), mm; 

0z – relsis Tavis dasaSvebi vertikaluri cveTa, 

mm;  

 – Sesworebis sidide, romelic iTvaliswinebs 

relsis Tavis moxazulobis da mar-

TkuTxedis farTobebs Soris sxvaobas,  =70 

mm2;   

 – relsis Tavis cveTis parametri, mm2/mln. To-

na bruto. misi mniSvneloba damokidebulia 

mrudis radiusze da relsis tipze (cxrili 

1.1). 

 

 

 
 

nax. 2. relsis Tavis cveTis farTis gansazRvris sqema 
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cxrili 1.1 

mrudis 

radiusi, R  m 

 , mm2/mln. tona bruto relsis tipis 

mixedviT 
43P  50P  65P  

300 5,89 4,42 3,87 

400 4,35 3,26 2,86 

500 3,17 2,38 2,08 

600 2,47 1,85 1,62 

700 1,79 1,34 1,17 

800 1,42 1,01 0,93 

900 1,29 0,97 0,85 

1000 1,22 0,91 0,80 

1100 1,14 0,86 0,75 

1200 1,11 0,83 0,73 

1300 da sworSi 1,09 0,81 0,71 

 

relsis samsaxuris vada unda ganisazRvros rogorc 

swori, ise mrude ubnisaTvis. 

 

 

4. Spalebis samsaxuris vadis gansazRvra  
Spalebis samsaxuris vada ganisazRvreba formuliT 

 12 mmn

At
t




dak

Sp , wl              (1.8) 

sadac A – liandagSi Cawyobili Spalebis mTliani ra-

odenobaa, cali; 

dakt –dakvirvebis periodis xangrZlivoba; 

n  – dakvirvebis periodSi gamocvlili Spalebis 

raodenoba; 

1m –uvargisi Spalebis raodenoba liandagSi da-

kvirvebis dasawyisSi; 

2m –uvargisi Spalebis raodenoba liandagSi da-

kvirvebis bolos. 



 7 

5. balastis samsaxuris vadis gansazRvra  
sabalasto masalad SeiZleba gamoyenebul iqnas RorRi, 

xreSi, qviSa, wida, niJara da sxva. saliandago balasti 

unda akmayofilebdes damtkicebuli teqnikuri pirobebisa 

da standartebis moTxovnebs. 

droTa ganmavlobaSi RorRis balasti WuWyiandeba da 

saWiro xdeba misi periodulad gawmenda da balastis pri-

zmis Sevseba (sxva saxis balasti gawmendas ar eqvemdebar-

eba da gaWuWyianebis SemTxvevaSi unda Seicvalos). 

balastis samsaxuris vada, anu RorRis gawmendis da 

sxva saxis balastis Secvlis vada damokidebulia lian-

dagSi mimdinare Semdeg procesebze: 

 matareblidan Camocvenili an gareSe gamaWuWyianeb-

lebi balastis gaWuWyianebis intensivobaze; 

 balastis fraqciebis daqucmacebis intensivobaze 

moZravi Semadgenlobidan gadmocemuli datvirTve-

bis zemoqmedebiT da Spalebis manqana-meqanizmebiT 

amotenvis Sedegad; 

 balastis moculobis klebis intensivobaze, misi 

wvrili fraqciebis gamoqarvisa da gamorecxvis ga-

mo. 

balastis samsaxuris vada ganisazRvreba formuliT 

0kT

dD
t


bal , wl                (1.9) 

sadac D – liandagSi arsebuli balastis maqsimaluri 

gaWuWyianebis procenti misi gamocvlis an 

gawmendis win (cxrili 1.2); 

d – liandagSi dasagebi balastis dasaSvebi ga-

WuWyianebis procenti (cxrili 1.2); 

k – balastis gaWuWyianebis koeficienti da da-

nagvianobis intensivoba. damokidebulia ub-

nis ganlagebis raionze, balastis gvareoba-

ze, relsis tipze (cxrili 1.3); 
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cxrili 1.2 

dasaxeleba ganzomileba 
balastis gvareoba 

RorRi xreSi niJara qviSa 

D  % 35 - 40 20 20 15 

d  % 5 6 10 10 

 
 

cxrili 1.3 

balastis 

saxeoba 

relsis 

tipi 

manZili gamaWuWyianebeli tvirTebis CatvirTvis 

adgilidan, km 

> 300 300-200 200-100 100 - 50 < 50 

RorRi 65P  0,12 0,15 0,30 0,33 0,57 

RorRi 50P  0,18–0,20 0,23–0,25 0,28–0,30 0,43–0,45 0,63–0,65 

RorRi 43P  0,22–0,26 0,27–0,31 0,32–0,36 0,47–0,51 0,67–0,71 

xreSi 50P  0,045 – 0,08 0,17 – 

xreSi 43P  0,06–0,07  0,11–0,14 0,19–0,22 – 

 

 

 

6. gare relsis SemaRlebis gansazRvra mrudSi 
moZravi Semadgenlobis ekipaJis mrudSi moZraobisas 

warmoiSoba centridanuli Zala 


2mv
I  , romelic iwvevs 

Siga sarelso Zafis nawilobriv gantvirTvas da gare Za-

fis gadamettvirTvas. am garemoebas Tan sdevs relsebis 

araTanabari cveTa. relsebi gare sarelso Zafze, maTi 

gadamettvirTvis gamo, ufro intensiurad cvdeba, vidre 

Siga Zafze. centridanuli Zalis warmoSobas Tan sdevs 

centridanuli aCqarebis warmoSoba. centridanuli aCqare-

ba, Tu igi garkveul sidides gadaaWarbebs, mgzavrebSi 

usiamovno SegrZnebas iwvevs.  

centridanuli Zalis gasabaTileblad da maSasadame, 

misi mavne movlenebis Tavidan asacileblad, mrudebSi aw-

yoben gare sarelso Zafis SemaRlebas. gare relsis Sema-

RlebiT ekipaJis simZimis centri gadaixreba mrudis cen-

trisaken da warmoiSveba centridanuli Zalis sapirispi-
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ro centriskenuli Zala, romelic amcirebs an mTlianad 

abaTilebs mas. 

gare relsis SemaRleba mrudebSi ganisazRvreba ori 

ZiriTadi pirobiT (nax.2): 

 uzrunvelyofil iqnes gare da Siga relsebis Ta-

nabari cveTa, anu dacul iqnes teqnikur-ekono-

mikuri mizanSewoniloba; 

 uzrunvelyofil iqnes mgzavrobis komfortuloba, 

anu centridanuli aCqarebis Semcireba. 

gare relsis SemaRlebis racionalur mniSvnelobad 

iTvleba iseTi sidide, romelic orTave pirobas Tanabrad 

daakmayofilebs. 

 
nax. 2. mrudebSi gare relsis SemaRlebisas ekipaJze 

ZalTa modebis sqema. 
 

pirveli pirobiT gare relsis SemaRleba mrudebSi gai-

angariSeba formuliT 
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k
R

v
h

2

5,12 saS , mm                  (1.10) 

sadac 12,5 – gadamyvani koeficientia; 

k  – koeficienti, damokidebuli matareblebis 

moZraobis maqsimalur mniSvnelobaze da 

tolia 

roca 120v  km/sT,  maSin 1k ; 

roca 160120v  km/sT, maSin 2,1k ; 

roca 160v  km/sT, maSin 1,1k . 

 

R  – wriuli mrudis radiusi; 
2

saSv – matareblebis moZraobis saSualo kvadra-

tuli Sewonili siCqare, km/sT da tolia 

satsatsamsamCqCq

2
satsatsat

2
samsamsam

2
CqCqCq2

saS
QnQnQn

vQnvQnvQn
v




         (1.11) 

sadac satsamgCq QQQ ,, - Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis wonaa, t; 

satsamgCq nnn ,,  - Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis ricxvi dRe-

RameSi, wyv.mat/dReRameSi; 

satsamgCq vvv ,, -  Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis maqsimaluri 

siCqare, km/sT. 

SevamowmoT gare relsis SemaRlebis sidide mgzavrob-

is komfortabelurobis pirobiT 

a
R

v
h 1635,12

2

max  , mm              (1.12) 

sadac maxv - Cqari matareblis maqsimaluri siCqarea, 

km/sT; 

a  – gaubaTilebeli centridanuli aCqareba, 

7,0a m/wm2. 
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miRebuli ori mniSvnelobidan saangariSo sidided vir-

CevT udidess. 

Tu gare relsis SemaRleba aRemateba 150 mm-s, maSin 

unda SevamciroT moZraobis siCqare mrudSi 

5,12
max

hR
v  ,  km/sT                (1.13) 

 

 

 

 

 

 

 

7. gadasasvleli mrudis sigrZis gansazRvra  
moZravi Semadgenlobis swori ubnidan mrudSi Sesvlis-

Tanave myisierad warmoiSveba centridanuli 


2mv
I   Zala. 

am momentSi Tvlis qimi ejaxeba gare relsis muSa waxn-

ags, rac iwvevs relsebis da moZravi Semadgenlobis sava-

li nawilebis gaZlierebul cveTas. es Zala aCqarebs ag-

reTve liandagis moSlas. aRniSnuli mavne faqtorebis Ta-

vidan asacileblad saWiro xdeba iseTi RonisZiebebis 

gatareba, romlebic uzrunvelyofs centridanuli Zalis 

TandaTanobiT zrdas nulidan maqsimalur 


2mv
I   sidide-

mde. am TvalsazrisiT liandagis swori ubnidan mrudSi 

gadasvla xorcieldeba gadasasvleli mrudebis saSuale-

biT, romelTa simrudis radiusi icvleba Semdeg fargle-

bSi  

 R                      (1.14) 

sadac   - gadasasvleli mrudis cvlebadi radiusia; 

R  - wriuli mrudis radiusi. 
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gadasasvleli mrudis sigrZis pirveli naxevari daik-

valeba swor ubanSi, meore naxevari ki wriuli mrudis 

farglebSi.  

radganac gadasasvleli mrudis sawyis wertilSi radi-

usi  , amitom centridanuli Zala aq tolia 



2mv
I   0

2




mv
, xolo gadasasvleli mrudis boloSi ki 

R , amitom am wertilSi centridanuli Zala 
R

mv
I

2

 . 

maSasadame, gadasasvleli mrudis farglebSi centrida-

nuli Zala myisierad ki ar warmoiqmneba, aramed TandaTa-

nobiT izrdeba gadasasvleli mrudis sawyisidan mis bo-

lomde ( 0I 
R

mv
I

2

 ) farglebSi. 

gadasasvlel mrudebad gamoiyeneba mesame xarisxis 

mrudebi, kerZod: kuburi parabola, radioidaluri spira-

li, bernules lemniskanta da klotoida. 

 
nax.3. mrudebSi gadasasvleli mrudisa da gare 

relsis SemaRlebis mowyobis sqema 
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gadasasvleli mrudis farglebSi unda ganxorcieldes 

liandis siganis gaganiereba da gare relsis SemaRlebis 

mowyoba. isini iwyeba gadasasvleli mrudis sawyisSi da 

mTavrdeba gadasasvleli mrudis boloSi (nax.3). 

gadasasvleli mrudis sigrZe ganisazRvreba sami Ziri-

Tadi kriteriumis mixedviT: 

1. gare relsis SemaRlebis pirobiT 

i

h
l                        (1.15) 

sadac  l  - gadasasvleli mrudis sigrZea; 

h  - gare relsis SemaRleba; 

i - gare relsis SemaRlebis qanobi, roca 

120v  km/sT, maSin i =0,001; xolo roca 

120v  km/sT, maSin i =0,00067. 

sarekonstruqcio da arsebul rkinigzebze yvela SemT-

xvevaSi gare relsis SemaRlebis qanobi ar unda aRemate-

bodes 2,3 ‰-s. 

2. Tvlis qimis relsis Tavze Seugoreblobis pirobiT 

max10hvl                     (1.16) 

sadac  10  - gadamyvani koeficientia;  

maxv - Cqari matareblis moZraobis maqsimaluri 

siCqare, km/sT.  

3. gaubaTilebeli centridanuli aCqarebis drois er-
TeulSi cvalebadobis pirobiT 

R

v
l



3

max                     (1.17) 

sadac  R  - wriuli mrudis radiusia; 

maxv - Cqari matareblis moZraobis maqsimaluri 

siCqare, m/wm;   

 - gaubaTilebeli centridanuli aCqarebis 

cvalebadobis norma drois erTeulSi da 

tolia 8,06,0   m/wm3.   
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miRebuli sami mniSvnelobidan virCevT udidess, vamrg-

valebT mas metobiT 10 metris jeradobiT da viRebT saan-

gariSod. 

gadasasvleli mrudis SerCeuli sididisaTvis unda ga-

nvsazRvroT gare relsis SemaRlebis WeSmariti qanobi 

l

h
i WeS                      (1.18) 

gadasasvleli mrudis parametri tolia 

Rlc  , m2                   (1.19) 

 

 

 

 

 

 

8. damoklebuli relsebis ricxvisa da maTi 

liandagSi Cagebis Tanmimdevrobis gansazRvra 
liandagSi sarelso pirapirebi orTave sarelso Zafze 

erTimeoris gaswvriv, erT sibrtyeSi unda iyos ganlage-

buli. mrud ubnebSi ki radialur mimarTulebaze. lian-

dagis mrude ubnebSi gare da Siga sarelso Zafebis si-

grZeTa sxvaobis gamo pirapirebis erT sibrtyeSi radia-

luri mimarTulebiT ganlageba ver xerxdeba da Siga sa-

relso Zafis pirapiri win aswrebs gare sarelso Zafis 

pirapirs. am movlenis Tavidan asacileblad mrudis Siga 

sarelso Zafze unda Calagdes garkveuli raodenobis 

standartulad damoklebuli relsebi. damoklebuli re-

lsebis raodenoba da maTi normaluri sigrZis relsebTan 

monacvleoba gaangariSebis mixedviT dadgindeba. am ga-

angariSebis safuZvelia is, rom mrudebSi pirapirebis ac-

denis sidide, relsebis standartuli damoklebis k  si-

didis naxevars ar unda aRematebodes. 

saqarTvelos rkinigzebze relsebis standartuli da-

moklebis sidideebia: 12,5 m sigrZis relsebisaTvis k 40, 

80 da 120 mm; 25 m sigrZis relsebisaTvis k 80 da 160 mm. 
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standartuli damoklebuli relsis SerCevis mizniT 

gamoviTvaloT 

R

lS
k

rel1

0                       (1.20) 

miRebul sidides vudarebT standartulad damoklebu-

li relsis sidides da sabolood virCevT metobiT damo-

klebis sidides k -s. 

Tavdapirvelad unda gaviangariSoT SesaZlebelia Tu 

ara mrudis dakvalva  

R

l

2
0

gad
 , rad                  (1.21) 

Tu  02 , maSin mrudis dakvalva SesaZlebelia. 

sadac  R  - wriuli mrudis radiusia; 

gadl - gadasasvleli mrudis sigrZe;  

 - mrudis moxvevis kuTxe. 

wriuli mrudis sigrZe gamoiTvleba formuliT 

 02  RLwr , m                  (1.22) 

damoklebis sidide gadasasvleli mrudis farglebSi 

iangariSeba formuliT 

R

lS

2

1 gad

gad                        (1.23) 

xolo wriuli mrudis farglebSi 

R

lS gad

wr

1
                       (1.24) 

mTliani damokleba 

 wrgadwrgadmTl Ll
R

S
 12              (1.25) 

mrudis Siga Zafze Calagebuli relsebis raodenoba 

tolia 

k
N mT                        (1.26) 

angariSebi vawarmooT qvemoT motanili cxrilis mixed-

viT 
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cxrili 1.4 
r
el

s
is

 n
o
me
r
i 

 

 

 

 

ubnis daxasiaTeba 

 

 

 

 mr
u
d
is

 s
ig

r
Ze
 m
z
ar

-

d
i 

j
am
iT

, 
m 

r
el

s
eb
is

 s
ig

r
Ze
 

R
r
eC
o
s
 g

aT
va
l
is

w
i-

ne
b
iT

, 
m 

s
aW

ir
o
 d

am
o
kl

eb
is

 

s
id

id
e,
 m
m 

faqtiuri 

damokleba, 

mm 

 

pi
r
ap
ir

eb
is

 a
c
d
en
is

 

s
id

id
e,
 m
m 

T
iT

o
eu

l
i 

r
el

s
is

 

mz
ar

d
i 

j
am
iT

 

  

1 2 3 4 5 6 7 8 

1' swori  ubani       

1'' 

gadasasvleli 

mrudi 

gadl = 

      

2       

3       

.       

.       

X'       

X'' 

wriuli mrudi 

gadL = 

      

.       

.       

.       

.       

.       

Y'       

Y'' 

gadasasvleli 

mrudi 

gadl = 

      

.       

.       

.       

Z'       

Z'' swori  ubani       

 

pirvel svetSi iwereba Siga relsis nomeri. mag. pir-

veli relsis nomeri aRniSnulia StrixebiT 1' da 1''. sinam-

dvileSi es erTi relsia, magram pirobiTaa dayofili, ra-
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dgan swor ubanSi da gadasasvlel mrudSi Siga relsis 

Semokleba gamoiTvleba gansxvavebuli formulebiT (aseve 

Z' da Z'' nomrebi). aseTive situaciaa gadasasvlel mrudsa 

da wriul mruds Soris (X', X''; Y', Y''). 

meore svetSi iwereba ubnis daxasiaTeba swori ubnis, 

gadasasvleli da wriuli mrudis sigrZeebis CvenebiT. 

mesame svetSi iwereba mrudis sigrZe mzardi jamiT 

relsis nomrebis boloebSi. 

meoTxe svetSi iwereba TiToeuli relsis sigrZe Rre-

Cos gaTvaliswinebiT, RreCos sidided pirobiT aiReba 10 

mm. 

mexuTe svetSi iwereba saWiro damoklebis sidideebi. 

gadasasvleli mrudis farglebSi damoklebis sidideebi 

gamoiTvleba formuliT 

R

lS

2

x1
x gad.                   (1.27) 

sadac  xl  - monakveTis sigrZea da icvleba farglebSi 

 0xl gadl  

wriuli mrudis farglebSi gamoiTvleba formuliT 

R

LS x1
x wr.                   (1.28) 

sadac  xL  - monakveTis sigrZea da icvleba farglebSi 

 0xL wrL . 

wriuli mrudis farglebSi X'' wertilidan Y' wertil-

amde gamoTvlil yvela sidides emateba X' wertilSi mi-

Rebuli damoklebis sidide, xolo gadasasvleli mrudis 

farglebSi Y'' wertilidan Z' wertilamde gamoTvlil yve-

la sidides emateba Y' wertilSi miRebuli damoklebis 

sidide. 

meeqvse da meSvide svetebi ivseba erTdroulad. meeqvse 

svetSi iwereba standartuli damoklebis sidide, xolo 

meSvide svetSi meeqvse svetis mzardi jami, ise rom mexu-

Te svetSi da meSvide svetSi arsebuli mniSvnelobebis 
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sxvaoba ar aRematebodes ukve SerCeuli standartuli da-

moklebis siddis naxevars. 

mervee sveti = mexuTe svets – meSvide sveti. merve sve-

tSi miRebuli mniSvnelobebi ar unda aRematebodes ukve 

SerCeuli standartuli damoklebis siddis naxevars. 

 

 
nax.4. damoklebuli relsebis mrudis Siga Zafze 

Calagebis sqema 

 

 

9. darRveuli mrudis gaangariSeba CaRunvis 

isrebis meTodiT 
darRveuli mrudis calkeul wertilebSi im gadaweve-

bis sidideebis gansazRvra, romlic unda ganxorcieldes 

gegmaSi mrudis wesier mdgomareobaSi mosayvanad gaianga-

riSeba CaRunvis isrebis meTodiT. 

sufTa wriuli mrudis farglebSi gansazRvruli sigr-

Zis qordis SuaSi gazomil CaRunvis isrebs Tanatoli si-

didis mniSvnelobebi unda qondeT, xolo gadasasvleli 

mrudis farglebSi – CaRunvis isrebis mniSvnelobebi Ta-

ndaTanobiT unda izrdebodes nulidan sufTa wriuli 

mrudis farglebSi arsebul CaRunvis isrebis mniSvnelo-

bebamde. amgvarad CaRunvis isrebis grafiks saproeqto 

mrudisaTvis eqneba trapeciis forma, romlis zeda mcire 

gverdi ganlagdeba sufTa wriuli mrudis gaswvriv, xolo 
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ori daxrili ganapira gverdi SeuTavsdeba gadasasvlel 

mrudebs (nax.5). darRveuli mrudis gasworebis angariSebs 

vawarmoebT cxrilis saxiT (cxrili 1.5). 

darRveuli mrudis grafo-analizuri meTodiT gaanga-

riSebis dros sruldeba Semdegi operaciebi: 

 pirvel svetSi Cawerilia mrudis gare Zafis wert-

ilis nomrebi. wertilebs Soris daSoreba 10 metria. 

 meore svetSi Caiwereba adgilze gazomili naturuli 

CaRunvis isrebis mniSvnelobebi, romlebic gazomilia 

20 metriani qordis SuaSi relsis Tavidan 13 mm-is 

doneze. meore svetis mniSvnelobebi unda Sejamdes.  

 mesame svetSi SeaqvT saproeqto isrebis mniSvnelobe-

bi. maTi jami toli unda iyos naturuli CaRunvis is-

rebis jamisa.  

mrudis dayofis yovel wertilSi ganisazRvreba 

saproeqto isrebi. amisaTvis ageben naturuli CaRunv-

is isrebis grafiks da masze daitanen saproeqto is-

rebis xazzs trapeciis formiT, ise rom farTobebi, 

romlebic warmoiqmneba am xazebs Soris, saproeqto 

xazis zemoT da qvemoT daaxloebiT iyos Tanabari. 

saproeqto CaRunvis isrebis grafikiT gansazRvraven 

gadasasvleli mrudebis saproeqto isrebs, xolo 

saproeqto isrebi sufTa wriul mrudSi ganisazRvr-

eba formuliT 

 
wr.

gad.2gad.1

n

HHh
H

  
             (1.29) 

sadac h  - naturuli CaRunvis isrebis jamia, mm; 

 gad.1H  da  gad.1H  - saproeqto isrebis jamia 

pirvel da meore gadasasvlel mrudebSi, 

mm; 

wrn  - wertilebis raodenoba sufTa wriul 

mrudSi. 
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cxrili 1.5 
w
er

t
il

i 

na
t
u
r
u
l
i 

is
r
eb
i 

s
ap
r
o
eq
t
o
 

is
r
eb
i 

is
ar

T
a 
s
x
va
o
b
a 

is
ar

T
a 
s
x
va
-

o
b
aT

a 
j
am
i 

is
ar

T
a 
s
x
va
-

o
b
aT

a 
j
am
T
a 

j
am
i 

na
x
ev
ar

g
ad

a-
w
ev
a 

mT
l
ia
ni
 

g
ad

aw
ev
a 

na
x
ev
ar

g
ad

a-
w
ev
a 

s
ab

o
l
o
o
 

is
r
eb
i 

      

# h  H  Hh     )( Hh     Hh  -
2

1ne
 ne

 
-

2

1ne
 sH  

1 2 3 4 5 6 7 8 9 10 

0          

1          

2          

3          

4          

5          

6          

7          

8          

9          

10          

11          

12          

13          

14          

15          

16          

17          

18          

19          

20          

∑          
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im SemTxvevaSi Tu H  mTeli ricxvi ver miviReT, maSin 

naSTi gadanawildeba  wriuli mrudis CaRunvis isrebze. 

 

 

 
 

nax.5. darRveuli mrudis gaangariSeba CaRunvis 

isrebis meTodiT 
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 meoTxe sveti = pirvel svets – meore sveti, Hh  . 

 mexuTe svetSi iwereba naturuli da saproeqto isreb-

is sxvaobaTa jami,    Hh . 

 meeqvse svetis Sesavsebad jer analizi ukeTdeba mexu-

Te svetis monacemebs. Tu    Hh  sidideebi umniSvne-

loa absoluturi sididiT da sxvadasxva niSniT, maS-

in SesaZlebelia gaviangariSoT isarTa sxvaobis jam-

Ta jami    Hh . winaaRmdeg SemTxvevaSi ageben  mni-

SvnelobaTa grafiks    Hh  da misi daxmarebiT warm-

oebs saproeqto isrebis koreqtireba. gamoTvlili is-

rebis sxvaobaTa jamTa jami SeaqvT meeqvse svetSi. aq 

yuradReba unda mieqces imas, rom mrudis danayofis 

TiToeuli wertilis gaswvriv unda Caiweros isarTa 

sxvaobis jamTa jami wina wertilamde. 

mrudis bolo wertilSi isarTa sxvaobis jamTa 

jami nulis toli unda iyos. sinamdvileSi meeqvse 

svetSi Cawerili sidideebis gamoTvlisas mrudis da-

nayofTa bolo wertilSi aRniSnuli sidide nulis 

toli ar aris, amitom saWiro xdeba koreqtireba.  

meeqvse svetis monacemebis koreqtireba xdeba naxe-

vargadawevebis grafikis agebiT (nax.5).  

 meSvide da mecxre svetebSi Seitaneba naxevargadawe-

vebi Sebrunebuli niSnebiT, Sesabamisad 21 ne  da 

21 ne . maTi mniSvnelobebi aiReba naxevargadawevebis 

grafikidan da warmoadgens sxvaobas saproeqto xazi-

sa da    Hh  wertilebis mniSvnelobebs Soris. 

 merve svetSi Seitaneba naxevargadawevebis gaorkece-

buli mniSvnelobebi, romelic warmoadgens liandagis 

gadawevis sidides ne  Sesabamis wertilSi. 

 meaTe sveti = meore sveti + meSvide sveti + merve 
sveti + mecxre sveti. 

miRebuli mrudis radiusi gamoiTvleba formuliT 
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wr.saSH

a
R

2

125 , m                (1.30) 

sadac a  –  qordis sigrZea, a =20 m; 

125 – gadamyvani koeficienti; 

wr.saSH  – sufTa wriul mrudSi CaRunvis isrebis 

saSualo mniSvneloba, mm. 
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II. noRaze agebuli maRali yrilis gaangariSeba 

mdgradobaze da simtkiceze  

 

 

10. yrilis tanis gaangariSeba mdgradobaze  
yrilis tanze da mis ferdoze moqmedebs sxvadasxva Za-

lebi: yrilis tanis sakuTari wona, liandagis zeda naSe-

nis wona da moZravi Semadgenlobidan gadmocemuli dina-

mikuri datvirTva. amitom yrilis gaangariSeba mdgrado-

baze xdeba. 

miwis vakisi mdgradobis gaangariSebis praqtikuli meT-

odebi iyofa or ZiriTad jgufad: analizuri da grafo-

analizuri meTodebi. grafo-analizuri meTodebi nakle-

bad Sromatevadia da amitom farTod aris gavrcelebuli, 

iZlevian praqtikulad misaReb zust Sedegebs. 

yrilis ferdobebis mdgradobis xarisxi ganisazRvreba 

mdgradobis koeficientiT. mdgradobis koeficienti warm-

oadgens ferdobze momqmedi damWeri Zalebis momentebis 

jamis fardobas damZvreli Zalebis momentebis jamTan 






damZ

damW

M

M
k                      (2.1) 

 

rodesac  

1k , maSin ferdobis mdgradoba uzrunvel-

yofili ar aris 

1k , ferdobi imyofeba zRvruli wonaswo-

robis pirobebSi 

1k , ferdobi mdgradia 

 

roca gruntebis fiziko-meqanikuri maxasiaTeblebi aRe-

bulia sacnobaro cxrilebidan miwis vakisis normaluri 

eqspluataciisaTvis mdgradobis koeficienti 2,1k . Tu 

gruntebis fiziko-meqanikuri maxasiaTeblebi miRebulia 

gruntebis sinjis laboratoriuli gamokvlevebis safu-

Zvelze, maSin mdgradobis koeficienti 1,1k . 
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miwis vakisis ferdobis gaangariSeba misi gadaadgile-

bis TvalsazrisiT sruldeba 1 grZiv metrze. 

mravalricxovani mewyerebis Camocurebis analizis Se-

degad dadgenilia, rom ferdos Camocureba erTgvarovani 

kavSiris gruntebis SemTxvevaSi xdeba sferul-cilindr-

ul zedapirze. amitom ferdos mdgradobis grafo-anali-

zuri meTodebiT daSvebulia, rom ferdo SeiZleba Camo-

curdes swored sferul-cilindrul zedapirze. ferdos 

mdgradobis grafo-analizur meTodebSi gaangariSebebis 

gasamartiveblad moZravi Semadgenlobidan miwis vakisis 

ZiriTad moedanze gadmocemuli datvirTva da liandagis 

zeda naSenis sakuTari wona SeiZleba SevcvaloT iseTive 

saxis gruntis fiqtiuri, eqvivalenturi svetiT, romlis-

ganac agebulia miwis vakisis tani. 

gruntis fiqtiuri, eqvivalenturi svetis simaRle, ro-

melic eqvivalenturia moZravi Semadgenlobidan miwis va-

kisis ZiriTad moedanze gadmocemuli datvirTvisa tolia 

(nax.6). 

a

P
h

mSr

mat


0                      (2.2) 

sadac matP  - moZravi Semadgenlobidan miwis vakisis 1 

grZ.m-ze gadmocemuli datvirTvaa, t; 

mSr - gruntis moculobiTi wona bunebrivi 

tenianobis pirobebSi, t/m3;  

a  -   Spalis sigrZe. xis SpalebisaTvis a =2,75 m; 

rkinabetonis SpalebisaTvis a =2,70 m. 

1 grZ.m liandagis zeda naSenis wona z.n.P  da misi 

eqvivalenturi gruntis svetis simaRle da sigane damoki-

debulia liandagis zeda naSenis tipze da konstruqciaze 

(cxrili 2.1).  

pirvel rigSi saWiroa avagoT ferdos Camocurebis si-

brtye, risTvisac unda vipovoT Camocurebis sibrtyis (ze-

dapiris) centri. amisaTvis milimetrul qaRaldze unda 

gamoixazos yrili masStabSi 1:100 da masze davitanoT moZ-
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ravi Semadgenlobidan da liandagis zeda naSenidan gadm-

ocemuli datvirTvebis eqvivalenturi fiqtiuri svetebi. 

ferdos dacureba, ra Tqma unda SeiZleba daiwyos misi 

nebismieri wertilidan. amitom gaangariSeba TandaTanobi-

Ti miaxloebiTi meTodiT unda Catardes. amisaTvis unda 

aigos Camoqcevis sibrtyeebi miwis vakisis sxvadasxva wer-

tilisaTvis da yvela maTganisaTvis gaangariSebul unda 

iqnes mdgradobis koeficienti.  

Camoqcevis sibrtyes, romlisaTvisac mdgradobis koef-

icienti minimaluri aRmoCndeba, Camoqcevis kritikuli si-

brtye ewodeba da swored am SemTxvevisaTvis saSiroebis 

SemTxvevaSi unda dainiSnos ferdos gamagrebis konkre-

tuli RonisZiebebi. 

 

cxrili 2.1 

maCveneb- 

lebi 

xis Spalebi 
rkinabetonis 

Spalebi 

rkinabetonis 

Spalebi 

50P   65P  50P   65P  50P   65P  

z.n.P ,  

1 grZ.m 
6,20 6,70 6,65 7,17 8,75 8,80 

z.n.h  , m 0,7 0,8 0,7 0,8 
8,07,0

9,08,0




 

8,07,0

9,08,0




 1,0 1,2 1,0 1,2 

balastis 

prizmis 

saSualo 

sigane, m 

40,4

20,4
 

70,4

35,4
 

40,4

20,4
 

70,4

35,4
 4,2 4,2 

SeniSvna: mricxvelSi mocemuli sidideebi Seesabameba 
orliandagiani rkinigzebis erT liandags, 
xolo mniSvnelSi – erTliandagian rkinigzebs. 
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nax.6. yrilis ferdos gaangariSeba mdgradobaze
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dadgenilia, rom Camoqcevis sibrtyis zedapiris cen-

tri moTavsebulia A wertilidan horozontisadmi 36º-iT 

daxril sxivze (nax.6). Camoqcevis sibrtyis zedapiris cen-

tris sapovnelad im savaraudo wertilsFF, romlidanac 

SeiZleba daiwyos ferdos Camoqceva vaerTebT yrilis sa-

fuZvlisa da ferdos gadakveTis E wertilTan. EF mona-

kveTis Sua wertilidan aRimarTeba marTobi A wertili-

dan horozontisadmi 36º-iT daxrili sxivis gadakveTamde 

(O wertili). O wertili warmoadgens Camoqcevis sibrtyis 

centrs. O wertilidan R radiusiT Semoixazeba saZiebeli 

Camoqcevis mrudi. 

Camoqcevis sibrtyesa da yrilis ferdos Soris moTav-

sebuli masivi daiyofa elementarul nakveTurebad (gru-

ntis fiqtiuri svetis gaTvaliswinebiT, daaxloebiT 3 – 4 

metri) da gamoiTvleba TiToeuli nakveTuris wona  

  1iiQ                     (2.3) 

sadac    - nakveTuris farTobia, m2; 

  - gruntis moculobiTi wona, t/m3. 

Tu gaangariSeba tardeba noRaze agebuli yrilis fe-

rdoebisaTvis, romlebic periodulad ifareba wyliT way-

ldidobis periodSi, unda gaviTvaliswinoT Semdegi faqt-

orebi. wyaldidobis wylebis mudmivad cvalebadi garega-

ni dawolis Sedegad yrilis tanSi mimdinareobs daudgen-

eli xasiaTis filtraciis procesebi. filtraciis zonaSi 

warmoiqmneba damatebiTi Zalebi, romlebic gavlenas axde-

nen yrilis ferdobis mdgradobaze. aseT Zalebs mieku-

Tvneba: amomgdebi Zala, romelic mimarTulia vertikalu-

rad zemoT da hidrodinamikuri Zala mimarTuli wylis 

filtraciis mimarTulebiT. garda amisa sustdeba grunt-

ebis fiziko-meqanikuri maxasiaTeblebi, rogorebicaa: gru-

ntebis Sinagani xaxunis koeficienti da Sinagani SeWidu-

lobis Zala. garda amisa saWiroa mxedvelobaSi miviRoT 

is faqtori, rom depresiis mrudis qvemoT moTavsebul na-

kveTurebSi moTavsebuli sveli gruntis wona ar udris 

depresiis mrudis zemoT moTavsebul nakveTurebSi moTav-
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sebul gruntis wonas, radganac mSrali da sveli grunte-

bis moculobiTi wonebi mSr  da sv  erTmaneTisagan gansx-

vavdeba. 

amitom mSrali da sveli nakveTurebis wonebi calca-

lke unda ganisazRvros: 

mSrali nakveTuris wona tolia  

mSrmSrmSr   iiQ                  (2.4) 

sveli nakveTuris wona tolia  

svsvsv   iiQ                    (2.5) 

sveli gruntis moculobiTi wona gaiangariSeba form-

uliT 









1

1
sv                      (2.6) 

sadac  

1



C

                      (2.7)  

100
1

w


 mSr
C


                     (2.8) 

sadac  - gruntis ConCxis kuTri wonaa; 

 - gruntis forianobis koeficienti; 

C  - sveli gruntis ConCxis moculobiTi wona; 

w  - gruntis woniTi tenianoba. 

svel nakveTurebze moqmedebs agreTve hidrodinamikuri 

Zala D, romelic damZvrel Zalas warmoadgens da auares-

ebs ferdobis mdgradobis pirobas. igi gamoiTvleba for-

muliT 

wysv   0ID                  (2.9) 

sadac   sv  - sveli nakveTurebis farTobebis saerTo 

jamia, m2; 

wy  -  wylis moculobiTi wona, wy = 1 t/m3; 
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0I - depresiis mrudis saSualo qanobi anu 

hidravlikuri gradienti. misi sidide 

damokidebulia gruntebis saxeobaze. 

nakveTuris wona iQ  miRebulia, rogorc vertikaluri 

Zala da modebulia nakveTuris simZimis wertilis, Camoq-

cevis sibrtyis zedapiris vertikalur gegmilze. 

vertikaluri Zala Q  iSleba normalur N  da mxeb 

anu tangencialur T  mdgenelebad. 

vertikaluri Zalis normaluri mdgeneli Camoqcevis 

sibrtyis marTobulad aris mimarTuli, ebjineba mas da 

warmoadgens xaxunis Zalas, romelic xels uSlis ferd-

os Camoqcevas. 

normaluri Zala N  gamoiTvleba calcalke nakveTur-

ebisaTvis, rogorc mSrali ise sveli nawilebisaTvis, ra-

dganac mSrali da sveli gruntebis xaxunis koeficiente-

bi sxvadasxvaa:  

iQN cos ii mSrmSr                 (2.10) 

iQN cos ii svsv                  (2.11) 

mxebi Zalis gamoTvla nakveTurebis calke sveli da 

calke mSrali nawilebisaTvis saWiro ar aris, amitom T  

gamoiTvleba yoveli nakveTurisaTvis formuliT 

  ii QQT sin ii svmSr               (2.12) 

kuTxis sinusis mniSvneloba vertikalur Q  Zalasa da 

normalur N  Zalis mimarTulebas Soris (nax.6) gamoiTv-

leba formuliT  

R

d i
i sin                     (2.13) 

sadac id  - horizontaluri manZilia TiToeuli na-

kveTuris simZimis centridan Camoqcevis 

sibrtyis O  centridan daSvebul vertika-

lamde. 

ferdo rom Camoiqces aucilebelia daZleul iqnas, ag-

reTve gruntis nawilakebs Soris arsebuli SeWidulobis 
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P  Zala. P  Zalis sidide damokidebulia gruntis nawila-

kebis Sinagan xvedriT SeWidulobaze da Camoqcevis sib-

rtyis perimetrze. gruntis Sinagani xvedriTi SeWidulo-

bis sidide c  icvleba gruntis sinotivis mixedviT, ami-

tom P  Zalis mniSvneloba unda gainsazRvros mSrali da 

sveli perimetrebisaTvis calcalke. 

mSrmSrmSr lcP                     (2.14) 

svsvsv lcP                      (2.15) 

mSrc  aiReba gruntis saxeobis mixedviT, xolo sveli 

gruntis SeWidulobis Zala mSrsv cc 5,0 . 

mSrali da sveli perimetri iangariSeba formuliT 

Sesabamisad 

180

mSr
mSr

R
l  ;  

180

sv

sv

R
l            (2.16) 

sadac R - Camoqcevis mrudis radiusia, m; 

mSr  da sv  - Sesabamisad mSrl  da svl rkalebis 

centraluri kuTxe. 

im SemTxvevaSi, rodesac Camoqcevis sibrtyis O  cent-

ridan daSvebuli vertikali CamokveTavs Camoqcevis priz-

mis nawils, vertikalis marcxniv moTavsebuli nakveTure-

bis mTliani wona warmoadgens damWer damWT  Zalas. amas ga-

napirobebs is, rom vertikalis marcxniv moqceuli Camo-

qcevis sibrtyis nawili aRmaval mruds warmoadgens da 

ferdobi rom Camoiqces marcxniv moTavsebuli nakveTuris 

masivi unda aacuros aRmaval mrudze. 

 marcxdamW QT                  (2.17) 

yvela zemoT CamoTvlili Zalebis sidideebis gamoTv-

lis Semdeg SeiZleba ganvsazRvroT miwis vakisis ferdob-

is mdgradobis koeficienti   

 
 

  


DT

TPPfNfN
k

damZv

damWsvmSrsvsvmSrmSr
   (2.18) 
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mSrali gruntis xaxunis koeficienti  

tgf mSr                     (2.19) 

xolo sveli gruntis xaxunis koeficienti SeiZleba 

miviRoT  

mSrsv ff 75,0                   (2.20) 

sadac   - gruntis Sinagani xaxunis kuTxea damoki-

debuli gruntis saxeobaze. 

ferdobis mdgradobis saangariSo koeficienti saangk  

unda Sedardes normatiul sidides. Tu normatsaang kk  , maS-

in saWiroa ferdos gaukeTdes bermis miyra da gaangari-

Sebis xelaxla Catareba bermis gaTvaliswinebiT. ferdos 

gaangariSebis saboloo Sedegebi Setanil unda iqnes 

uwyisSi (cxrili 2.2). 

xSir SemTxvevaSi saWiro xdeba noRaze agebuli yri-

lis ferdobis gamagreba warecxvisagan dacvis mizniT. 

aseTi RonisZiebebis gatarebis aucilebloba warmoiSveba 

wyaldidobis dros yrilis ferdos gaswvriv grZivi din-

ebis arsebobisas. im SemTxvevaSi Tu wylis dinebis siCqa-

re ferdos gaswvriv aRemateba gruntis dasaSveb waurecx-

av siCqares, romlisaganac agebulia yrilis tani saWiroa 

ferdos gamagreba. dasaSvebi waurecxavi siCqare gruntis 

saxeobisa da wylis siRrmis mixedviT mocemulia cxril-

ebSi (danarTi 3,4,5,6). 

Tu aucilebelia ferdobebis gamagreba e.i. dinv dasaSv , 

maSin saWiroa SevirCioT ferdobis gamagrebis tipi. amisa-

Tvis vsargeblobT cxrilebiT (danarTi 3,4,5,6), romlebS-

ic mocemulia dasaSvebi siCqareebis mniSvnelobebi ferd-

os gamagrebis tipisa da wylis siRrmis mixedviT. 

gamagrebis tipis SerCevisas mxedvelobaSi unda iqnes 

miRebuli agreTve adgilobrivi pirobebi (bunebrivi masa-

lebis, meqanizaciis saSualebaTa arseboba da sxva). 
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cxrili 2.2 
na
kv
eT

u
r
eb
is

 #
 

nakveTur- 
ebis far- 
Tobi, m2 

nakveTure- 
bis wona, 
t/grZ.m 

si
n


 

co
s

 

wonis 
normaluri 
mdgeneli, 
t/grZ.m 

w
o
ni

s
 m
x
eb
i 
md

g
en
- 

el
i 

T
, 
t
/g
r
Z.
m 

D
  

 t
/g
r
Z.
m 

T
 d

am
W
 t
/g
r
Z.
m 

P
 m
S
r
 t

/g
r
Z.
m 

P
 s
v 
 t

/g
r
Z.
m 

k
 

mSr  sv  
mSrQ  svQ  

mSrN  svN  

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

1               

.               

n
 

              

 

ferdos gamagrebis mowyobis aucileblobis SemTxveva-

Si unda dadgindes gamagrebis maRali niSnulis mniSvnel-

oba (bermis SemTxvevaSi dadgindeba bermis warbas niSnu-

li) (nax.7) 

ahhHH  Setbtalwmd)gamag(berm           (2.21) 

sadac  )gamag(bermH  - gamagrebis maRali niSnulia an bermis 

warbas niSnuli; 

wmdH  - wylis maRali donis niSnuli 300 wliani 

ganmeorebadobis; 

talh  -  talRis simaRle; 

Setbh  -  wylis Setborvis simaRle; 

a    -   maragi, a =0,5 m. 

Tu gaangariSebis Sedegad saWiroa bermis mowyoba, un-

da davadginoT bermis zomebi. bermis ZiriTadi moednis 

minimaluri sigane aiReba ara nakleb 4 m meqanizaciis ga-

moyenebis TvalsazrisiT. ZiriTad moedans ukeTdeba daqan-

eba mdinaris mxares 0,02 qanobiT. bermis ferdos daxril-

oba aiReba 1:2. (nax.7). 
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nax.7. yrilis ferdos gamagrebis mowyobis sqema 

 

 

 

 

 

 

 

 

11. yrilis tanis gaangariSeba simtkiceze  
miwis vakisis simtkiceze gaangariSebis ZiriTadi arsi 

mdgomareobs imaSi, rom avagoT iseTi miwis vakisi, romel-

ic eqspluataciis dros ar miiRebs jdenas. amisaTvis mi-

wis vakisis agebis dros grunti fenebad unda daitkepnos, 

risTvisac saWiroa gaviangariSoT damtkepni meqanizmis re-

isebis ricxvi, gruntis forianobisa da moculobiTi won-

is cvalebadoba datkepnis Semdeg. 

matareblidan gadacemuli droebiTi datvirTvebis, 

liandagis zeda naSenis wonisa da gruntis sakuTari won-

is zemoqmedebiT miwis vakisis tanSi da safuZvelSi aRiZv-

reba Zabvebi. miwis vakisis ujdenadi konstruqciis dapro-

eqtebisaTvis Zabvebis sididis gansazRvra aucilebelia 

miwis vakisis tanis nebismier wertilSi. aRniSnul Zabvebs 

SeuZliaT gamoiwvion yrilis jdena. amitom saWiroa yri-

lis agebis periodSi masze movdoT iseTi sididis Zabvebi, 

romelic SeamWidroebs grunts iseTi xarisxiT, rom eqsp-

luataciis periodSi mudmivi da droebiTi datvirTva ar 

gamoiwvevs yrilis jdenas. 
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nax.8. yrilis tanis gaangariSeba simtkiceze 
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yrilis datkepnaze gaangariSebisas yrils warmoidgen-

en, rogorc drekad sols, romelic Seiqmneba misi ferdo-

ebis gagrZelebiT maT gadakveTamde. drekadi solis wver-

oze modebulia 0P  Zala, romelic warmoadgens matarebl-

idan gadmocemul droebiTi datvirTvisa da liandagis 

zeda naSenis wonis tolqmeds (nax.8), maSin 

l.z.mat. PPP 0                  (2.22) 

xolo Zabvis mniSvneloba 

  


















 h

yz

zP





222

3
0

2sin2

2
         (2.23) 

sadac mat.P - matareblidan gadmocemuli sigrZivi datv-

irTvaa; 

l.z.P - 1 grZ.m liandagis zeda naSenis wona (cx-

rili 2.1); 

z da y - yrilis aRebuli wertilis koordinatebi; 

  - ferdobis vertikalTan daxris kuTxe; 

h -  gruntis sakuTari wonisagan aRZruli Za-

bva; 

 -  gruntis moculobiTi wona; 

h -  gruntis sisqe, romelic mdebareobs yrilis tanis 

saangariSo wertilis zemoT.  

yrilis RerZze mosuli droebiTi datvirTvis Zabvis 

mniSvneloba gamoiTvleba formuliT  

z

P 1

444,1

0 dr , kg/sm2            (2.24) 

rogorc formulidan Cans droebiTi datvirTva yril-

is zedapirTan maqsimaluria, xolo siRrmeSi TandaTan 

klebulobs. 

yrili davyoT 4 metrian fenebad da gamoviTvaloT Za-

bvebis mniSvneloba, roca tg
B

zz
2

0  ; 401  zz ; 

412  zz ; . . . 41  nn zz ,  
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sadac B - miwis vakisis ZiriTadi moednis siganea, m. 

droebiTi Zabva bermis warbaze gamoiTvleba formu-

liT  

 222

3
0

444,1 yz

zP


dr ,  kg/sm2      (2.25) 

Zabva gamowveuli gruntis sakuTari wonisagan gamoiT-

vleba formuliT 

h saSmud                   (2.26) 

sadac saS - gruntis saSualo moculobiTi wonaa, t/m3; 

h - fenis sisqe, m. 

saS -s gasaangariSeblad unda ganisazRvros gruntis 

saangariSo forianobis koeficienti (nax.9) 

 

 
nax.9.   f  damokidebulebis grafiki 

saang.

bol.saw.

saw.saang. 



 




n

         (2.27) 
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sadac saw. - forianobis koeficienti, rodesac grunti 

datvirTuli ar aris; 

bol. - forianobis koeficienti, romlis Semdeg-

ac gruntSi forebis moculoba ar icvl-

eba;  

saang. - Zabvis saangariSo mniSvneloba da icvl-

eba n 0saang. ; 

n  - Zabvis maqsimaluri mniSvneloba gruntisa-

Tvis, romlis Semdeg forianoba ar icvl-

eba. 

saw. , bol. , n  - mniSvnelobebi damokidebulia gruntis 

saxeobaze da mocemulia cxrilis saxiT kompresiuli 

mrudis mixedviT (danarTi 2). 

miRebuli saang. -s mniSvnelobebis mixedviT vangariS-

obT moculobiT wonebs 
















100
1

1

w

i

i

saang.

.saang


            (2.28) 

saSualo moculobiTi wona tolia  

n

i


saang.

saS..


  , t/m3            (2.29) 

mTliani Zabva tolia droebiTi da mudmivi Zabvebis 

jamisa 

dr.mud.mT.                    (2.30) 

roca cnobilia mTliani Zabvebis mniSvnelobebi, maSin 

yrilis nebismier wertilSi SegviZlia gamoviTvaloT sa-

Wiro reisebis ricxvi gruntis dasatkepnad, raTa eqsplu-

ataciis periodSi ar moxdes gruntis jdena. unda avagoT 

grafiki   f  (nax.10).  

abscisTa RerZze gadavzomoT Zabvebis Sesabamisi mniS-

vnelobebi da aseve reisebis ricxvi. angariSebi vawarmo-

oT cxrilis saxiT. 
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nax.10.   f  damokidebulebis grafiki 

 

cxrili 2.3 

f
en
i
s
 s

is
qe
, 
m Zabvebi, kg/sm2 moculo-

biTi 

wona,  , 

t/m3 

 

 

r
ei
s
eb

is
 

r
ic

x
vi
 mudmivi 

mud.  

droebiTi 

dr.  

mTliani

mT.  

1 2 3 4 5 6 

0      

0,5      

1.0      

.      

.      

yr.H

 

     



 40 

      d a n a r T i 

danarTi 1 

 
 
 

relsebis maxasiaTeblebi 

maxasiaTeblebi 
ganzo-
mileba 

relsis tipi 

P 65 P 50 P 43 
ganivi kveTis farTobi  sm2 82,56 65,93 57,0 
farTobebis ganawileba gan-
iv kveTSi:  

 TavSi 

 yelSi  

 fuZeSi 

%  
 

34,2 
28,4 
37,4 

 
 

38,2 
24,4 
37,4 

 
 

42,8 
21,3 
33,9 

erTi grZivi metri relsis 
masa, q  

kg 64,72 51,67 44,65 

sapirapiro naxvretebiani 
erTi 25 metriani relsis 
masa  

kg 1616 1280 1116 

relsis simaRle: 

 mTliani, H  

 Tavis, a  

 yelis, h   

 fuZis, f  

mm  
180 
45 
105 
30 

 
152 
42 
83 
27 

 
140 
42 
71 
27 
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danarTi 1 (gagrZeleba) 
relsis Tavis sigane gorvis 
zedapiridan 13 mm-is doneze, 

2b  
mm 72,8 70 70 

relsis Tavis sigane 
1b  mm 75 71,9 70 

relsis yelis minimaluri 

sigane, d  
mm 18 16 14,5 

fuZis sigane, B  mm 150 132 114 

inerciis momenti simZimis 
centrSi gamavali horizon-
taluri RerZis mimarT  

sm4 3540 2011 1489 

inerciis momenti simZimis 
centrSi gamavali vertikal-
uri RerZis mimarT  

sm4 564 375 260 

winaRobis momenti relsis 
fuZis qveda wibos mimarT  

sm3 435 285 217 

winaRobis momenti relsis 
Tavis zeda wibos mimarT  

sm3 358 247 208 
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danarTi 2 
kompresiuli mrudebis maxasiaTeblebi 

kompresi- 
uli 
mrudis# 

toti   roca   tolia, dan/sm2 

0 1 2 3 4 5 6 

1 
I 0,750 0,664 0,614 0,582 0,556 0,536 – 
II 0,628 0,590 0,568 0,554 0,542 0,536 – 

2 
I 0,764 0,686 0,640 0,620 0,584 0,566 0,552 
II 0,638 0,610 0,590 0,576 0,566 0,558 0,552 

3 
I 0,762 0,676 0,622 0,586 0,562 0,542 – 
II 0,646 0,604 0,582 0,564 0,552 0,542 – 

4 
I 0,748 0,672 0,626 0,596 0,574 0,556 0,544 
II 0,626 0,600 0,580 0,566 0,556 0,548 0,544 

5 
I 0,740 0,670 0,624 0,598 0,572 0,554 0,540 
II 0,620 0,594 0,576 0,562 0,550 0,542 0,540 

6 
I 0,754 0,668 0,616 0,580 0,556 0,538 – 
II 0,634 0,594 0,582 0,572 0,558 0,538 – 

7 
I 0,756 0,680 0,634 0,602 0,580 0,562 0,548 
II 0,632 0,596 0,576 0,564 0,556 0,550 0,548 

8 
I 0,766 0,678 0,628 0,588 0,562 0,544 – 
II 0,652 0,608 0,584 0,566 0,554 0,544 – 

9 
I 0,758 0,672 0,620 0,584 0,560 0,540 – 
II 0,640 0,600 0,578 0,562 0,552 0,540 – 

10 
I 0,780 0,714 0,674 0,646 0,630 0,618 0,610 
II 0,658 0,642 0,630 0,622 0,615 0,611 0,610 

11 
I 0,776 0,712 0,676 0,648 0,630 0,618 – 
II 0,652 0,638 0,630 0,623 0,620 0,618 – 

12 
I 0,779 0,714 0,676 0,650 0,633 0,622 – 
II 0,656 0,642 0,634 0,626 0,624 0,622 – 

13 
I 0,792 0,732 0,696 0,668 0,650 0,638 0,628 
II 0,676 0,666 0,654 0,646 0,630 0,629 0,628 

14 
I 0,785 0,718 0,678 0,654 0,640 0,630 – 
II 0,664 0,650 0,640 0,635 0,631 0,630 – 

15 
I 0,796 0,738 0,706 0,680 0,660 0,646 0,634 
II 0,682 0,664 0,655 0,645 0,640 0,636 0,634 

16 
I 0,782 0,716 0,676 0,652 0,632 0,626 – 
II 0,660 0,647 0,637 0,630 0,628 0,626 – 

17 
I 0,784 0,720 0,680 0,654 0,636 0,624 0,616 
II 0,664 0,645 0,632 0,624 0,620 0,618 0,616 

18 
I 0,788 0,720 0,684 0,658 0,644 0,634 – 
II 0,668 0,654 0,645 0,638 0,635 0,634 – 

19 
I 0,772 0,696 0,648 0,612 0,590 0,570 0,556 
II 0,644 0,618 0,598 0,582 0,572 0,562 0,556 
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danarTi 2 (gagrZeleba) 
 

kompresi- 
uli 

mrudis # 

toti   roca   tolia, dan/sm2 

0 1 2 3 4 5 6 

20 
I 0,748 0,660 0,633 0,580 0,553 0,530 – 
II 0,618 0,584 0,564 0,550 0,538 0,530 – 

21 
I 0,766 0,676 0,626 0,592 0,565 0,542 – 
II 0,636 0,600 0,578 0,562 0,550 0,542 – 

22 
I 0,774 0,688 0,642 0,610 0,588 0,570 0,557 
II 0,650 0,612 0,590 0,576 0,566 0,558 0,557 

23 
I 0,760 0,670 0,620 0,586 0,558 0,538 – 
II 0,630 0,596 0,574 0,558 0,548 0,538 – 

24 
I 0,754 0,662 0,616 0,583 0,556 0,534 – 
II 0,624 0,590 0,568 0,554 0,542 0,534 – 

25 
I 0,766 0,684 0,633 0,600 0,578 0,562 0,549 
II 0,640 0,605 0,588 0,574 0,562 0,554 0,549 

26 
I 0,790 0,704 0,654 0,618 0,596 0,576 0,560 
II 0,658 0,624 0,604 0,588 0,576 0,568 0,560 

27 
I 0,782 0,690 0,645 0,614 0,590 0,572 0,556 
II 0,654 0,620 0,600 0,584 0,572 0,564 0,556 

28 
I 0,788 0,728 0,690 0,664 0,646 0,632 0,622 
II 0,670 0,652 0,640 0,634 0,630 0,626 0,622 

29 
I 0,764 0,700 0,664 0,640 0,623 0,608 – 
II 0,666 0,642 0,626 0,618 0,610 0,608 – 

30 
I 0,788 0,720 0,682 0,660 0,644 0,632 – 
II 0,684 0,662 0,650 0,640 0,636 0,632 – 

31 
I 0,780 0,712 0,674 0,652 0,635 0,622 0,612 
II 0,684 0,654 0,638 0,627 0,620 0,614 0,612 

32 
I 0,768 0,702 0,664 0,640 0,624 0,610 0,600 
II 0,676 0,648 0,630 0,618 0,610 0,604 0,600 

33 
I 0,772 0,710 0,674 0,650 0,630 0,616 – 
II 0,672 0,646 0,634 0,624 0,618 0,616 – 

34 
I 0,780 0,722 0,682 0,656 0,636 0,624 – 
II 0,678 0,652 0,638 0,630 0,626 0,624 – 

35 
I 0,774 0,714 0,678 0,654 0,634 0,618 0,606 
II 0,680 0,655 0,638 0,624 0,616 0,610 0,606 

36 
I 0,786 0,720 0,680 0,656 0,640 0,626 0,618 
II 0,688 0,665 0,648 0,636 0,626 0,620 0,618 

SeniSvna.  totebi:  I – datvirTva; II – gantvirTva. 
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danarTi 3 
wylis dinebis dasaSvebi (waurecxavi) saSualo siCqareebi Seukvreli gruntebisaTvis  

gruntebi da misi maxasiaTeblebi gruntis 
nawilakebis 
zomebi, mm 

nakadis saSualo siRrme, m 

dasaxeleba saxesxvaoba 0,4 1,0 2,0 3,0 5,0 
10,0 da 
meti 

mtveri da lami mtveri da lami wvrili siliT, 
mcenareuli miwa 

0,005-0,05 0,15-0,20 0,20-0,30 0,25-0,40 0,30-0,45 0,40-0,55 0,45-0,65 

wvrili sila wvrili sila saSualo fra-
qciis minarevebiT 

0,05-0,25 0,20-0,35 0,30-0,45 0,40-0,55 0,45-0,60 0,55-0,70 0,65-0,80 

saSualo sila saSualo fraqciis sila 
msxvili minarevebiT, sila 
wvrili TixiT 

0,25-1,00 0,35-0,50 0,45-0,60 0,55-0,70 0,60-0,75 0,70-0,85 0,80-0,95 

msxvili sila msxvili sila xreSis minare-
vebiT, saSualomarcvlovani si-
la TixiT 

1,00-2,50 0,50-0,65 0,60-0,75 0,70-0,80 0,75-0,90 0,85-1,00 0,95-1,20 

wvrili xreSi wvrili xreSi saSualo fraqci-
is minarevebiT 

2,50-5,00 0,65-0,80 0,75-0,85 0,80-1,00 0,90-1,10 1,00-1,20 1,20-1,50 

saSualo xreSi xreSi wvrili siliT da msxvi-
li xreSiT 

5,00-10,00 0,80-0,90 0,85-1,05 1,00-1,15 1,10-1,30 1,20-1,45 1,50-1,75 

msxvili xreSi xreSi wvrili kenWebiT da sil-
iT 

10,00-15,00 0,90-1,10 1,05-1,20 1,15-1,35 1,30-1,50 1,45-1,65 1,75-2,00 

wvrili kenWi saSualo  kenWebi silisa da 
xreSis minarevebiT 

15,00-25,00 1,10-1,25 1,20-1,45 1,35-1,65 1,50-1,85 1,65-2,00 2,00-2,30 

saSualo  kenWi msxvili kenWebi xreSis minare-
vebiT 

25,00-40,00 1,25-1,50 1,45-1,85 1,65-2,10 1,85-2,30 2,00-2,45 2,30-2,70 

msxvili kenWi kenWebi wvrili riyis qvis da 
xreSis minarevebiT 

40,00-75,00 1,50-2,00 1,85-2,40 2,10-2,75 2,30-3,10 2,45-3,30 2,70-3,60 

wvrili riyis 
qva 

saSualo riyis qva kenWebiT 
75,00-100,00 2,00-2,45 2,40-2,80 2,75-3,20 3,10-3,50 3,30-3,80 3,60-4,20 

saSualo riyis 
qva 

saSualo riyis qva msxvilis 
minarevebiT, msxvili riyis qva 
wvrili minarevebiT 

100 - 150 2,45-3,00 2,80-3,35 3,20-3,75 3,50-4,10 3,80-4,40 4,20-4,50 

msxvili riyis 
qva 

msxvili riyis qva wvrili ka-
Warisa da kenWebis minarevebiT 

150 - 200 3,00-3,50 3,35-3,80 3,75-4,30 4,10-4,65 4,40-5,00 4,50-5,40 

wvrili kaWari saSualo kaWari kenWebis minare-
vebiT 

200 - 300 3,50-3,85 3,80-4,35 4,30-4,70 4,65-4,90 5,00-5,50 5,40-5,90 
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saSualo kaWari kaWari riyis qvis minarevebiT 300 - 400 – 4,35-4,75 4,70-4,95 4,90-5,30 5,50-5,60 5,90-6,00 
Zalian msxvili 
kaWari 

– 
400–500 da 
meti 

– – 4,95-5,35 5,30-5,50 5,60-6,00 6,00-6,20 

SeniSvna: 1. cxrilis yovel svetSi dinebis siCqaris qveda zRvari Seesabameba gruntis nawilakebis qveda zRvars, xolo dinebis 
siCqaris zeda zRvari Seesabameba gruntis nawilakebis qveda zRvars. 

2.siCqareebis cxriluri mniSvnelobebis interpolacia ar xdeba. gruntis nawilakebis da nakadis siRrmis Sualeduri 
mniSvnelobebis dros nakadis siCqaris mniSvnelobebi aiReba gruntis nawilakebis da nakadis siRrmis uaxloesi 
cxriluri maCveneblebis mixedviT. 

 
 

danarTi 4 
wylis dinebis dasaSvebi (waurecxavi) saSualo siCqareebi Sekruli gruntebisaTvis 

gruntebis 
dasaxeleba 

nawilakebis 
Semcveloba %-Si 
zomebis 
mixedviT 

naklebad mkvrivi 
gruntebi. gruntis 

ConCxis moculobiTi 
wona 1,20 t/m3-mde 

saSualod mkvrivi 
gruntebi. gruntis 

ConCxis moculobiTi 
wona 1,20 – 1,66 t/m3 

mkvrivi gruntebi. 
gruntis ConCxis mo-
culobiTi wona 1,66 

– 2,04 t/m3 

Zalian mkvrivi grun-
tebi. gruntis ConC-
xis moculobiTi wo-

na 2,04 – 2,14 t/m3 
nakleb
i 0,005 
mm 

0,005– 
0,05 mm 

 
0,4 1,0 2,0 3,0 0,4 1,0 2,0 3,0 0,4 1,0 2,0 3,0 0,4 1,0 2,0 3,0 

Tixebi 30 - 50 70 - 50 0,35 0,40 0,45 0,50 0,70 0,85 0,95 1,10 1,00 1,20 1,40 1,50 1,40 1,70 1,90 2,10 
mZime 
Tixnarebi 

20 - 30 80 - 70 0,35 0,40 0,45 0,50 0,70 0,85 0,95 1,10 1,00 1,20 1,40 1,50 1,40 1,70 1,90 2,10 

mWle 
Tixnarebi 

10 - 20 90 - 80 0,35 0,40 0,45 0,50 0,65 0,80 0,90 1,00 0,95 1,20 1,40 1,50 1,40 1,70 1,90 2,10 

liosebi da-
mTavrebuli 
jdenebis 
pirobebSi 

– – – – – – 0,60 0,70 0,80 0,85 0,8 1,00 1,20 1,30 1,10 1,30 1,50 1,70 

qviSnarebi 15 - 20 20 - 40 
dasv  miiReba igive, rac Seukvreli gruntebisaTvis, qviSis fraqciebis sididis mixedviT 

SeniSvna: 1.siCqareebis cxriluri mniSvnelobebis interpolireba ar xdeba. nakadis siRrmis Sualeduri mniSvnelobebis dros 
nakadis siCqaris mniSvnelobebi aiReba nakadis siRrmis uaxloesi cxriluri maCveneblebis mixedviT. 

2. wylis dinebis dasaSvebi siCqareebis sidideebi 3 metrze met Rrma wyalsadinarSi, specialuri gamokvlevebisa da gaan-
gariSebebis ar arsebobis SemTxvevaSi aiReba rogorc 3 metris SemTxvevaSi. 

3.zedapiruli wyalsarinebis daproeqtebisas gamoqarul mkvriv da Zalian mkvriv gruntebSi dasaSvebi siCqareebi igivea, 
rac saSualo simkvrivis gruntebisaTvis. 
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danarTi 5 
 

wylis dinebis dasaSvebi (waurecxavi) saSualo siCqareebi 
kldovani gruntebisaTvis 

gruntebis dasaxeleba 
nakadis saSualo siRrme, m 
0,4 1,0 2,0 3,0 

konglomerati, mergeli, fiqali 2,0 2,5 3,0 3,5 
forovani kirqva, mkvrivi kongl-
omerati, fenovani kirqva, kirq-
viani qviSaqva, dolomituri kir-
qva 

3,0 3,5 4,0 4,5 

dolomituri qviSaqva, mkvrivi 
arafenovani kirqva, kaJiani kir-
qva, marmarilo 

4,0 5,0 6,0 6,5 

graniti, diabazi, bazalti, ande-
ziti, kvarciti, porfiriti 

15,0 18,0 20,0 20,0 

SeniSvna: 1.siCqareebis cxriluri mniSvnelobebis interpolacia 
ar xdeba. nakadis siRrmis Sualeduri mniSvnelobebis 
dros nakadis siCqaris mniSvnelobebi aiReba nakadis 
siRrmis uaxloesi cxriluri maCveneblebis mixedviT. 
2. wylis dinebis dasaSvebi siCqareebis sidideebi 3 me-
trze met Rrma wyalsadinarSi, specialuri gamokv-
levebisa da gaangariSebebis ar arsebobis SemTxvevaSi 
aiReba rogorc 3 metris SemTxvevaSi. 
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danarTi 6 
 

wylis dinebis dasaSvebi (waurecxavi) saSualo siCqareebi 
xelovnuri gamagrebisaTvis  

 

gamagrebis tipi 
nakadis saSualo siRrme, 

m 
0,4 1,0 2,0 3,0 

mobeltva (mkvriv safuZvelze) 0,9 1,2 1,3 1,4 
kedlisebri mobeltva 1,5 1,8 2,0 2,2 
qvis wyoba riyis qvisagan an na-
texi qvisagan mis simsxoze damo-
kidebulebiT 

dasv  aiReba danarT 3-is 

mixedviT 0,9 koeficient-
ze gadamravlebiT 

qvis wyoba or fenad wnulad qvis 
simsxoze damokidebulebiT 

dasv  aiReba danarT 3-is 

mixedviT 1,1 koeficient-
ze gadamravlebiT 

erTmagi mokirwyvla xavsze (xav-
sis fena aranakleb 5 sm) riyis 
qviT, zomiT:  

    

15 sm 2,0 2,5 3,0 3,5 
20 sm 2,5 3,0 3,5 4,0 
25 sm 3,0 3,5 4,0 4,5 
erTmagi mokirwyvla RorRze (Ro-
rRis fena aranakleb 10 sm) nat-
exi qviT zomiT:  

    

15 sm 2,5 3,0 3,5 4,0 
20 sm 3,0 3,5 4,0 4,5 
25 sm 3,5 4,0 4,5 5,0 
erTmagi mokirwyvla RorRze (Ro-
rRis fena aranakleb 10 sm) qvebis 
uxeSi CamagrebiT, zomiT:  

    

15 sm 3,5 4,5 5,0 5,5 
20 sm 4,0 4,5 5,5 5,5 
25 sm 4,0 5,0 6,0 6,0 
ormagi mokirwyvla natexi qvebiT 
RorRze: qveda fena – 15 sm-iani 
qvebiT; zeda fena – 20 sm-iani qve-
biT; (RorRis fena aranakleb 10 
sm)  

3,5 4,5 5,0 5,5 
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danarTi 6 (gagrZeleba) 
fiCxfenili da fiCxis safari 
mkvriv safuZvelze (droebiTi ga-
magrebisaTvis) fenilis simaRli-
sas: 

    

 20 – 25 sm – 2,0 2,5 – 

 25 – 30 sm – 2,0* 2,5* – 

fiCxkonis leibi simaRliT:     

 50 sm 2,5 3,0 3,5 – 

 50 sm 2,5* 3,0* 3,5* – 

gabionebi (zomiT aranakleb 
0,5 0,5 1,0 m) 

4,0-
mde 

5,0-
mde 

5,5-
mde 

6,0-
mde 

yore wyoba kirqviani jiSis qvebi-
sagan (zRvruli simtkiciT ara-
nakleb 100 kg/sm2) 

3,0 3,5 4,0 4,5 

yore wyoba magari jiSis qvebisa-
gan (zRvruli simtkiciT aranakl-
eb 300 kg/sm2) 

6,5 8,0 10,0 12,0 

betoni, rogorc samosi gamagrebi-
saTvis: 

    

markiT 170 6,5 8,0 9,0 10,0 
markiT 140 6,0 7,0 8,0 9,0 
markiT 110 5,0 6,0 7,0 7,7 
betonis Rarebi gluvi zedapiriT:     
markiT 170 13 16 19 20 
betoni markiT 140 12 14 16 18 
betoni markiT 110 10 12 13 15 
xis gluvi arxebi saimedo safuZv-
liT  

8 10 12 14 

* dasv -is cxriluri maCveneblebi unda gadavamravloT koefi-

cientze 2,0 . 

SeniSvna: 1.siCqareebis cxriluri mniSvnelobebis interpolireba 
ar xdeba. nakadis siRrmis Sualeduri mniSvnelobebis 
dros nakadis siCqaris mniSvnelobebi aiReba nakadis 
siRrmis uaxloesi cxriluri maCveneblebis mixedviT. 
2. wylis dinebis dasaSvebi siCqareebis sidideebi 3 
metrze met Rrma wyalsadinarSi, specialuri gamokv-
levebisa da gaangariSebebis ar arsebobis SemTxvevaSi 
aiReba rogorc 3 metris SemTxvevaSi. 
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