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samSeneblo normebi da wesebi _  ,,Senobebis da nagebobebis 

fuZeebi” (pn 02.01-08) 
 

Mmuxli 1. gamoyenebis sfero 

 

1. samSeneblo normebi da wesebi _  ,,Senobebis da nagebobebis fuZeebi”  

pn 02.01-08 gansazRvravs Senoba-nagebobaTa fuZeebis daproeqtebis normebs – 

dispersiul gruntebSi.  

2. winamdebare samSeneblo normebis gamoyeneba savaldebuloa fuZeebis 

daproeqtebisas gansakuTrebuli Tvisebis mqone gruntebzec: Cajdomad, 

gajirjvebad, wyalnajer biogenur gruntebsa da lamebze, aluviur da 

marilSemcvel gruntebze. 

3. winamdebare samSeneblo normebi unda iqnes gamoyenebuli seismur 

raionebSi asageb nagebobaTa fuZeebis da sahaero eleqtrogadamcemi xazebis 

sayrdenebis fuZeebis gaangariSebisas. es normebi ar gamoiyeneba 

hidroteqnikur nagebobaTa, gzebis, aerodromebis, ximinjovani saZirkvlebis, 

Rrma sayrdenebis da dinamikurad datvirTuli saZirkvlebis fuZeebis 

daproeqtebisas. 

 

   M muxli 2. terminebi da gansazRvrebebi  

a) fuZe - gruntis SemosazRvruli nawili, sadac saZirkvelTan 

urTierTqmedebisas warmoiqmneba daZabuli mdgomareoba da adgili aqvs 

deformacias; 

b) saZirkveli - ZiriTad miwis zedapirs qvemoT ganlagebuli 

konstruqcia, romelic iRebs datvirTvas zednaSenidan da gadascems am 

datvirTvas fuZes; 

g) bunebrivi fuZe - bunebrivi ganlagebis pirobebSi myofi fuZe-

gruntebi; 

d) xelovnuri fuZe - specialuri meTodebiT Semkvrivebuli an 

gamagrebuli fuZe-gruntebi; 

e) dajdoma - vertikalurad Zirs mimarTuli kumSviTi deformacia, 

romlis drosac gruntis fizikur-meqanikuri Tvisebebi umniSvnelod icvleba; 

v) Cajdoma - vertikalurad Zirs mimarTuli kumSviTi deformacia, 

rogorc Sedegi liosisebr gruntebis dasvelebisa, romlis drosac gruntis 

fizikur-meqanikuri Tvisebebi mkveTrad icvleba; 

z) wneva - farTobis erTeulze mosuli datvirTva kpa (kgZ/sm2); 

T) Zabva - saangariSo kveTis farTobis erTeulze mosuli Zala kpa 

(kgZ/sm2); 

i) grunti - nebismieri qani an niadagi (agreTve adamianis sawarmoo da 

samrewvelo moRvaweobis myari narCenebi), romlebic warmoadgenen droSi 

cvalebad mravalkomponentian sistemas da gamoiyenebian, rogorc saSeni 

masala an fuZe Senoba-nagebobisa; 

k) seismuri datvirTva - inerciuli Zala, romelic warmoiqmneba 

gruntebis seismuri rxevebiT – miwisZvrisas. 

     

 

 

muxli 3.  ZiriTadi aRniSvnebi 
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aRniSvna ganzomileba mniSvneloba 

1  2  3  

a) saimedoobis koeficientebi 

�f - datvirTvis mixedviT 

�m - masalis mixedviT 

�g - gruntis mixedviT 

�n - nagebobis daniSnulebis mixedviT 

�c - muSaobis pirobebis  mixedviT 

b) gruntis maxasiaTeblebi 

�X - maxasiaTeblis saSualo mniSvneloba 

Xn - maxasiaTeblis normatiuli mniSvneloba 

X - maxasiaTeblis saangariSo mniSvneloba 

� t/m3 gruntis simkvrive 

�s t/m3 gruntis nawilakebis simkvrive 

�d t/m3 gruntis simkvrive mSral mdgomareobaSi 

�sb t/m3 wyalSi Setivtivebuli gruntis simkvrive 

e - forianobis koeficienti 

W % bunebrivi tenianoba 

Wp % tenianoba agorebis zRvarze 

WL % tenianoba denadobis zRvarze 

Wsat % sruli wyalnajeroba 

Sr - tenianobis xarisxi 

Ip - plastikurobis ricxvi 

Il - denadobis maCvenebli 

� kn/m3 gruntis kuTri wona 

�s kn/m3 gruntis nawilakebis kuTri wona 

�sb kn/m3 Setivtivebuli gruntis kuTri wona 

� - fardobiTi deformacia 

C kpa kuTri SeWidulobis Zala 

� grad. Siga xaxunis kuTxe 

E mpa deformaciis moduli  

� - puasonis koeficienti 

Rc kpa kldovani gruntis simtkicis zRvari 

erTRerZa kumSvaze 

C� - konsolidaciis koeficienti 

g) datvirTvebi, Zabvebi, winaRobebi 

F kn Zala, Zalis saangariSo mniSvneloba 

N kn saZirkvlis Ziris marTobi Zala 

G kn saZirkvlis sakuTari wona 

P kpa saSualo wneva saZirkvelis Zirze 

� kpa normaluri Zabva 

	 kpa mxebi Zabva 

�z kpa sruli vertikaluri normaluri Zabva 

�zg kpa igive, gruntis sakuTari wonisagan 

�zp kpa igive, damatebiTi gare datvirTvebisagan 

1 2  3  

Psw kpa gajirjvis wneva  

R kpa fuZe-gruntis saangariSo winaRoba 

Ro kpa gruntis pirobiTi saangariSo winaRoba 
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Fu kpa fuZis zRvruli winaRobis Zala 

d) fuZis da nagebobis deformacia 

S sm fuZis dajdoma 

�S sm fuZis saSualo dajdoma 

Su sm fuZis deformaciis zRvruli mniSvneloba 

Ssl sm Cajdoma 


S sm dajdomaTa (CajdomaTa) sxvaoba 

i - saZirkvlis (nagebobis) daxra 

u sm horizontaluri gadaadgileba 

e) geometriuli maxasiaTeblebi 

b m saZirkvlis Ziris sigane 

a (L) m saZirkvlis Ziris sigrZe 

B m sardafis sigane 

� = a / b - saZirkvlis Ziris gverdebis fardoba 

A m2 saZirkvlis Ziris farTobi 

L m Senobis sigrZe 

d, dn, d1 m saZirkvlis CaRrmaveba Sesabamisad 

moSandakebis donidan, bunebrivi 

reliefidan dayvanili sardafis 

iatakidan 

db m sardafis siRrme moSandakebis 

zedapiridan  

df, dfn m gruntis sezonuri Cayinvis siRrme 

Sesabamisad saangariSo da normatiuli 

dw m miwisqveSa wylis donis siRrme 

� = d / b - saZirkvlis fardobiTi CaRrmaveba 

h m gruntis fenis sisqe 

Hc m kumSvadi zonis sizrqe 

H m fenis sizrqe 

z m siRrme saZirkvlis Ziridan 


 = 2z / b - fardobiTi siRrme 

DL m moSandakebis niSnuli 

NL m bunebrivi reliefis zedapiris niSnuli 

FL m saZirkvlis Ziris niSnuli   

BC m kumSvadi zonis qveda sazRvari 

WL m miwisqveSa wylis done 

hsl m Cajdomadi zonis sisqe 

HSW m gajirjvis zonis sisqe 

 

 

muxli 4.  ZiriTadi debulebebi 

 

1. nagebobaTa fuZe unda daproeqtdes Tanaxmad Semdegi CamonaTvalisa:  

   a) mSeneblobisaTvis geodeziuri, sainJinro-geologiur ZiebaTa 

Sedegebis safuZvelze. 

   b) monacemebiT, romlebic axasiaTebs nagebobis daniSnulebas, 

teqnologiur Taviseburebas, saZirkvelze moqmed datvirTvebs da 

eqspluataciis pirobebs. 

 g)  saproeqto gadawyvetilebis dasabuTeba – SesaZlo variantebis 

teqnikur-ekonomikuri SedarebiT. 
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   d) fuZe–saZirkvlebis daproeqtebisas saWiroa gaTvaliswinebul iqnes 

mSeneblobis adgilobrivi pirobebi, agreTve msgavs geologiur pirobebSi 

ganxorcielebuli mSeneblobis gamocdileba. 

  
2. sainJinro ZiebaTa Sedegebi saSualebas unda iZleodes SeirCes fuZis 

da saZirkvelis tipi, saZirkvlis CaRramaveba da zomebi. dauSvebelia fuZeebis 

daproeqteba Sesabamisi sainJinro ZiebaTa Catarebis gareSe. 

 

3. fuZe-saZirkvlis proeqtSi gasaTvaliswinebelia niadagis 

rekultivacia da ganaSenianebis raionis gamwvaneba. 

 

 

muxli 5.  fuZeebis daproeqteba. zogadi cnebebi 

 

1. fuZeebis daproeqteba moicavs gaangariSebiT dasabuTebul arCevans: 

fuZis tips, saZirkvlis tips, masalas da zomebs. 

 

 2. fuZe gaiangariSeba zRvruli mdgomareobis ori jgufiT: 

deformaciaze (meore jgufi) da zidvis unarze (pirveli jgufi). 

deformaciaze gaangariSeba savaldebuloa yvela nagebobisaTvis, romelTa 

fuZe dispersiuli gruntia; zidvis unarze ki – Semdeg SemTxvevebSi: 

a) saZirkvels gadaecema mniSvnelovani horizontaluri datvirTva. 

b) asagebi nageboba ganTavsdeba ferdos warbaze, an mis axlos. 

g) fuZe ZlierkumSvadi gruntia. 

 

3. sistemis saangariSo sqema: saZirkveli da fuZe airCeva ZiriTadi 

faqtorebis mixedviT, romlebic msazRvrelia fuZis daZabuli mdgomareobis 

da deformaciisa (nagebobebis statikuri sqema, misi aSenebis piroba, fuZe-

gruntis agebuleba, misi SesaZlo cvlileba nagebobis agebis da 

eqspluataciis dros da sxva). 

 

 

 muxli 6.  gaangariSebaSi gasaTvaliswinebeli datvirTvebi da   

                            zemoqmedebani 

 

1. saZirkvelidan fuZeze gadacemuli datvirTvebi dgindeba maTi 

erToblivi muSaobis pirobiT. amasTan, datvirTvebi da zemoqmedebani miiReba 

saTanado normatiuli dokumentebis Sesabamisad. fuZeTa gaangariSeba 

saZirkvelTan erTobliv muSaobis pirobiT warmoebs, rogorc koWis an filis 

drekad fuZeze. fuZeebis gaangariSeba saZirkvlis zeda naSenTan muSaobisas 

ar sruldeba – nagebobis sivrciTi sixistis gansazRvris sirTulisa da im 

uzustobis gamo, rac saSualebas ar iZleva fuZis yvela wertilSi 

ganisazRvros deformacia (sasrulo elementebis an sxva msgavsi gaangariSebis 

meTodi ar iZleva saWiro sizustis garantias). fuZeze saZirkvlis zednaSen 

konstruqciebidan gadmocemuli datvirTva, maTi gadanawilebis aRricxvis 

gareSe dasaSvebia, rodesac sruldeba gaangariSeba: 

a) III klasis nagebobaTa fuZisa; 

b) fuZis saSualo deformaciis pirobebSi; 

g) tipuri proeqtis adgilobriv gruntul pirobebTan mibmisas. 

 

2. fuZis deformaciaze gaangariSeba unda Sesruldes datvirTvaTa 

ZiriTadi TanwyobiT. fuZis zidvis unarze gaangariSeba unda Sesruldes 

ZiriTadi TanwyobiT, xolo gansakuTrebuli datvirTvis zemoqmedebisas – 
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ZiriTad da gansakuTrebul datvirTvaze. amasTan, gadaxurvis da Tovlismieri 

datvirTvebi deformaciaze gaangariSebisas iTvlebian xangrZlivad moqmedad, 

zidvis unarze gaangariSebisas ki – xanmokled. 

 

3. fuZeTa gaangariSebisas gasaTvaliswinebelia saZirkvlis axlos 

dasawyobebuli masalebisagan datvirTvebi. 

 

 

muxli 7.  gruntebis maxasiaTeblebis normatiuli da saangariSo   

                             maCveneblebi 

 

1. fuZis zidvis unarisa da misi deformaciis msazRvreli ZiriTadi 

parametrebi arian gruntis meqanikuri maxasiaTeblebi: Siga xaxunis kuTxe �, 
kuTri SeWidulobis Zala C, deformaciis moduli E, pirobiTi saangariSo 

winaRoba R0, fuZis sixistis koeficienti da sxva. 

 

2. bunebrivi da xelovnuri gruntebis normatiuli maxasiaTeblebi 

saWiroa ganisazRvros laboratoriuli da savele gamocdebiT, misi 

mosalodneli dasvelebis gaTvaliswinebiT. 

 

3. gruntis normatiuli da saangariSo maxasiaTeblebi ganisazRvreba 

cdis Sedegebis statistikuri damuSavebis meTodiT.  

 

 4. fuZis yvela gaangariSeba unda Sesruldes gruntis saangariSo 

maxasiaTeblebis X gamoyenebiT. X gaiangariSeba Semdegi formuliT: 

 
                                                           X = Xn /  �g ,                               (1) 

sadac,   Xn mocemuli maxasiaTeblis normatiuli mniSvnelobaa; 

          �g  saimedoobis koeficienti gruntis mixedviT. 

gruntis mixedviT saimedoobis koeficientis mniSvneloba dgindeba 

maxasiaTebelTa cvalebadobis gansazRvrebaTa ricxvis da albaTobis 

saimedoobis mixedviT. gruntis sxva maxasiaTeblebisaTvis miiReba  �g = 1. 

 

5. albaTobis saimedooba � – gruntis saangariSo maxasiaTeblebis 

gansazRvrisas miiReba: zidvis unarisaTvis - � = 0,95, deformaciaze � = 0,85. 
gruntis saangariSo maxasiaTeblebi fuZis deformaciaze gaangariSebisas 

aRiniSneba C11, �11 da �11, xolo maxasiaTeblebi zidvis unarze gaangariSebisas 

aRiniSnebian C1, �1 da �1. 

 

 6. gruntebis maxasiaTeblebis gansazRvrebaTa raodenoba unda dadgindes 

gruntebis araerTgvarovnobis xarisxis, gansazRvrebaTa sizustis da 

nagebobis  klasis  mixedviT. 

   

7. fuZis winaswari gaangariSebisas an II da III klasis nagebobebisaTvis 

dasaSvebia gruntis normatiuli da saangariSo maxasiaTeblebi ganisazRvros 

maTi fizikuri maxasiaTeblebiT (ix. danarTi 2). Cn, �n, E da Ro mniSvnelobebi 

miiReba danarTi 3-is 1-5 cxrilebis mixedviT. saangariSo maxasiaTeblebi ki 

miiReba gruntis mixedviT saimedoobis koeficientebis gamoyenebiT: 

a)   fuZis deformaciaze gaangariSebisas �g= 1. 

b)   fuZis zidvis  unarze  gaangariSebisas  kuTri SeWidulebisaTvis 

�g(C) = 1,50. 
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g)    qviSovani gruntis Siga xaxunis kuTxisaTvis �g(�) = 1,10. 

d)    aseve mtvrovan-Tixovani gruntisaTvis �g(�) = 1,15. 

 

 

      muxli 8.  miwisqveSa wylebi 

 

1. fuZeTa daproeqtebisas gasaTvaliswinebelia miwisqveSa wylis donis 

cvalebadoba nagebobis agebis da misi eqspluataciis dros, miwisqveSa wylis 

agresiulobis xarisxis dadgena miwisqveSa konstruqciebis dasacavad. 

 

2. sezonuri da mravalwliuri miwisqveSa wylis donis cvalebadoba 

isazRvreba hidrogeologiuri samsaxuris dakvirvebaTa safuZvelze. 

 

3. samSeneblo teritoriis potenciuri datborvis xarisxi unda Sefasdes 

moednis sainJinro_geologiuri da hidrogeologiuri pirobebisa da 

dasaproeqtebeli nagebobis konstruqciuli da teqnologiuri Taviseburebebis 

mixedviT. 

 

4. Tu miwisqveSa wylis prognozirebadi done gaauaresebs fuZe-gruntis 

fizikur-meqanikur Tvisebebs da daarRvevs nagebobebis normatiul 

saeqspluatacio pirobas, maSin proeqtSi gasaTvaliswinebelia damcavi 

RonisZiebebi, kerZod, miwisqveSa konstruqciebis hidroizolacia, unda 

gamoiricxos wyalgadena wyalsaden-kanalizaciis qselebidan maTi 

kontrolirebad arxebSi CalagebiT, SezRudva wylis donis awevisa 

filtraciis sawinaaRmdego fardiT, drenaJiT da a. S. SerCeva ama Tu im 

meTodisa an kompleqsuri RonisZiebebis Catareba saWiroa daefuZnos teqnikur-

ekonomikur gaangariSebas. 

 

5. fuZe-saZirkvelebis daproeqtebisas dawneviTi miwisqveSa wylis 

piezometriuli donis qvemoT, gasaTvaliswinebelia RonisZieba wylis 

dawnevisagan qvabulis amoburcvis da Senobis dacurebis sawinaaRmdegod. 

 

 

muxli 9.  saZirkvlis CaRrmaveba 

 

1. saZirkvlis CaRrmaveba ganisazRvreba: 

a) nagebobis konstruqciuli TaviseburebiT; 

b) datvirTvis sididisa da xasiaTis mixedviT; 

g) arsebuli da dasaproeqtebeli reliefis TaviseburebiT; 

d) axlomdebare nagebobebis saZirkvlis CaRrmavebiT; 

e) samSeneblo moednis sainJinro-geologiuri da hidrogeologiuri 

pirobebiT. 

(SeniSvna: terminSi – gruntis maxasiaTeblebi igulisxmeba ara marto 

misi meqanikuri, aramed, fizikuri maxasiaTeblebic). 

 

2. gruntis sezonuri Cayinvis siRrme miiReba saSualo ariTmetikuli 

hidrometsamsaxuris mravalwliani dakvirvebidan. 

 

3. gruntis sezonuri Cayinvis normatiuli siRrme dfn (m) dasaSvebia 

gamoiTvalos Semdegi formuliT: 
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dfn = do � Mt       ,      (2) 
 

 

aq Mt uganzomilebo koeficientia, miiReba hidrometeorologiuri 

sadgurebis dakvirvebis bazaze;  do  siRrme sididiT tolia: 

a) Tixnarebsa da TixebisaTvis – 0,23; 

b) TixaqviSebis, mtvriani da wvrili qviSebisaTvis – 0,28; 

g) kenWovan, msxvil da saSualo simsxos qviSisaTvis – 0,30; 

d) msxvilnatexovani gruntisaTvis – 0,34. 

 

4. araerTgvarovani agebulebis gruntebisaTvis do miiReba, rogorc 

saSualo Cayinvis siRrmis farglebSi. 

 

5. gruntis saangariSo Cayinvis siRrme (m), ganisazRvreba Semdegi 

formuliT: 

 

df = kh dfn   ,                   (3) 
 

sadac,  dfn gruntis normatiuli Cayinvis siRrmea; kh - koeficientia, 

iTvaliswinebs nagebobisagan Tburi reJimis gavlenas, misi mniSvneloba 

miiReba cxrili 1-is  mixedviT. 

 

cxrili 1 

 

nagebobis Tavisebureba koeficienti, roca saangariSo sadReRamiso 

haeris temperatura SenobaSi gare 

saZirkvelTan SedarebiT 0C 
0 5 10 15 20 da 

meti 

usardafo iataki, romelic 

dagebulia: 

gruntze  

 

 

0,9 

 

 

0,8 

 

 

0,7 

 

 

0,6 

 

 

0,5 

gruntze wolanebiT 1,0 0,9 0,8 0,7 0,6 

daTbilebul gadaxurvaze 

 

 

1,0 

 

1,0 

 

0,9 

 

0,8 

 

0,7 

sardafiT an teqnikuri 

iatakqveSiT 

 

0,8 

 

0,7 

 

0,6 

 

0,5 

 

0,4 

 

 

muxli 10. saZirkvlis CaRrmavebis SerCeva gruntul pirobis mixedviT 

cxrili 2 

  

saZirkvlis Ziris qvemoT 

ganlagebuli gruntebi 

manZili moSandakebis 

donidan miwisqveSa 

wylis donemde 

saZirkvlis CaRrmavebis 

siRrme, d 

kldovani, naxevrad kldova-

ni, msxvilnatexovani qviSo-

vani SemvsebiT, kenWovani 

qviSebi, msxvili da saSualo 

simsxos qviSebi 

 

 

nebismieri 

 

damoukideblad Cayinvis 

siRrmisa (magram 

aranakleb 0,50  m) 

wvrili da mtvrovani qviSe-

bi, agreTve TixaqviSa myar 

 
dw > df + 2 m 

 

-  “  - 
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mdgomareobaSi IL < 0 
igive gruntebi IL �  0 dw � df + 2 m aranakleb df 

Tixnari da Tixa myar da 

naxevrad myar mdgomareobaSi 

 
dw > df + 2 m 

 

� 0,5 df 

igive gruntebi dw � df + 2 m � df 

mtvrovan Tixovani gruntebi 

plastikur mdgomareobaSi  

 

nebismieri 

 

� df 

 

 1. yinvismieri burcvadobis ardaSvebis mizniT, gasaTbob nagebobaze gare 

saZirkvlebisaTvis saZirkvlis CaRrmaveba miiReba me-2 cxrilis Siga 

saZirkvlebisaTvis gruntis saangariSo Cayinvis mixedviT. 

 

 2. gasaTbob nagebobSi Siga saZirkvlebisaTvis civi sardafiT da 

teqnikur iatakqveSa saZirkvlis CaRrmaveba miiReba sardafis iatakis donidan 

an teqnikuri iatakqveSis mixedviT, me-2 cxrilidan. 

 

 3. gare da Siga saZirkvlebis CaRrmaveba gauTbobi nagebobebisaTvis 

miiReba me-2 cxrilis Tanaxmad; amasTan, CaRrmaveba usardafo an teqnikur 

iatakqveSis armqone nagebobebisaTvis iangariSeba moSandakebis zedapiridan. 

 

4. fuZe-saZirkvlis proeqtSi gasaTvaliswinebelia RonisZieba, romelic 

fuZe-gruntis datenianebas an gayinvas aRkveTs mSeneblobis dros. 

 

5. saZirkvlis CaRrmaveba, arsebuli nagebobis saZirkvelTan Tanabari 

datvirTvebis dros unda Sesruldes erT doneze. mniSvnelovnad Warbi 

datvirTvisas, asagebi saZirkvlis CaRrmaveba arsebulidan iqneba 

 

                      
h �  a tg � ,                                 (4) 
 

                                                   C1 

sadac ,    tg � = tg �1 +                   
                                                   p   
a - manZili saZirkvlebs Soris (m). aq �1 da  C1    saangariSo mniSvnelobebia 

Siga xaxunis kuTxisa da kuTri SeWidulobis, xolo  p saSualo wnevaa zemoT 

ganlagebuli saZirkvlis Zirze. 

 

 

 

 

 

nax. 1. CaRrmaveba arsebul saZirkvelTan 

(1. arsebuli saZirkveli; 2. asagebi saZirkveli) 

 muxli 11.  fuZeTa gaangariSeba deformaciaze 
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 1. gaangariSebis mizania SeizRudos fuZis absoluturi da fardobiTi 

deformacia im farglebSi, rac nagebobaTa normaluri eqspluataciis 

garantias iZleva. 

 

2. fuZis deformacia iyofa: dajdomad, rac Sedegia fuZe-gruntis 

Semkvrivebis da Cajdomad, rac Sedegia ara marto Semkvrivebisa gare 

datvirTvisgan, aramed gruntis fizikur-meqanikuri Tvisebebis Zireulad 

Secvlisa gruntis datenianebis gamo. 

 

 3. deformaciaze gaangariSeba unda warmoebdes saZirkvlisa da fuZis 

erToblivi muSaobis pirobebSi. fuZis da saZirkvlis erToblivi deformacia 

SeiZleba xasiaTdebodes:  

a) fuZis da saZirkvlis absoluturi deformaciiT S; 
b) fuZis saSualo deformaciiT    �S; 
g) or mezobeli saZirkvlis fardobiTi uTanabaro deformaciiT 
S/L; 
d) saZirkvlis (nagebobis) gadaxriT i; 
e) fardobiTi CaRunviT an amoRunviT f / L; 
v) Runvadi ubnis simrudiT  �; 
z) nagebobis fardobiTi grexis kuTxiT  �; 
T) saZirkvlis horizontaluri gadaadgilebiT  u.  
 

4. fuZis deformaciaze gaangariSeba sruldeba pirobiT:  

 

                                                S  �  Su  ,                                                                     (5) 
 

sadac, S saZirkvlisa da fuZis erToblivi deformaciaa, Su _ nagebobebisaTvis 

zRvruli deformaciis mniSvneloba, rac dgindeba me-4 danarTis 1 cxrilis 

Tanaxmad. 

 

 5. fuZis deformaciaze gaangariSeba sruldeba rogorc wrfivad 

deformadi naxevarsivrce pirobiTad SezRuduli sizrqiT Hc an wrfivad 

deformadi fena, Tu: 

a) kumSvad sizrqeSi Hc-ze ganlagebulia grunti, romlis E � 100 mpa; 
b) saZirkvlis sigane b  � 10 m da E � 10 mpa. 

wrfivad deformadi fenis sizrqeH miiReba naklebad kumSvadi fenis 

saxuravamde. 

 

6. fuZis deformaciaze gaangariSeba gulisxmobs, rom saSualo wneva 

saZirkvlis Zirze unda iyos naklebi an toli fuZis saangariSo winaaRobaze.  

 

                                                      P � R  ,                                                                           (6) 
 

sadac, P  saSualo wnevis mniSvnelobaa, kpa. R – gruntis saangariSo winaRoba, 

kpa. 

saSualo wnevis mniSvneloba gamoiTvleba zogad SemTxvevaSi 

 

                                                     N               M 
                                P max =                     + 
                                   min             A                W  
 

sadac,  N  saZirkveli Zirze gadacemuli datvirTvaa, kn;  
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A – saZirkvlis Ziris farTobi (zolovan saZirkvlis SemTxvevaSi 

saZirkvlis sigane mravldeba 1-ze), A = b x 1 
    M – momenti saZirkvlis Zirze, kn. m; 

    W – saZirkvelis Ziris winaRobis momenti,   

 

 

                             ba2 
                      W =          m3. 

                                                           6 
 

 

rodesac saZirkvelis Ziri kvadratulia an sworkuTxedi, saSualo wneva 

gaiangariSeba Semdegi formuliT: 

 

 

                                                        N                    6 e 
                                   P max =                              1 +                            . 
                                      min              A                     b 
 

 

sadac,  e  eqscentrisitetia saZirkvlis centrsa da Zalis modebis wertils 

Soris.  

fuZe-gruntis saangariSo winaRoba gamoiTvleba Semdegi formuliT:  

 

 

     �c1  �c2 

R =                      [ M� kzb�11 + Mqd1��11 + (Mq – 1) db��11 + Mc C11] .                          (7) 
                k 

sadac,  �c1 da �c2     muSaobis pirobis koeficientebia, miiReba me-3 cxrilis 

mixedviT; 

k  -koeficientia; k = 1, roca gruntis simtkicis maxasiaTeblebi C da � 
uSualod cdiTaa gansazRvruli. roca C da �  miiReba am normebis 

danarTebidan, maSin    k = 1,1; 
 b – saZirkvlis Ziris sigane, m;   

 M�, Mq,, Mc – uganzomilebo koeficientebi miiReba me-4 cxrilis Tanaxmad; 

 kz      - koeficientia;   kz = 1, roca b< 10 m; Tu b > 10 m, maSin  
 

                                                                    8 
                                                         kz =            +   0,2  ; 
                                                                    b 
�11 - saZirkvlis Ziris qvemoT ganfenili gruntis kuTri wona kn/m3; 

��11 - igive saZirkvlis Ziris zemoT; 

d1 - saZirkvlis CaRrmaveba usardafo SenobebSi moSandakebis donidan, 

sardafian SenobebSi ki sardafis iatakis donidan da isazRvreba Semdegi 

formuliT:  

 
                                                                          hcf  �cf 
                                                    d1 = hs +                            ,                                                        (8) 
                                                                           � � 11 
sadac,  hs gruntis fenis sizrqea saZirkvlis Ziridan sardafis iatakamde, m; 

hcf – sardafis iatakis sizrqe, m; 
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�cf – sardafis iatakis konstruqciis saangariSo kuTri wona, kn/m3; 

db – sardafis siRrme – manZili moSandakebis donidan sardafis iatakemde. 

roca sardafis sigane B> 20, maSin db = 0; roca B � 20, xolo sardafis siRrme 

metia 2 m-ze, maSin db = 2. 

 

cxrili 3 

 

gruntebi 

koefici-

enti,  

�c1 

koeficienti �c2 xist konstruqci-

ul sqemiani nagebobisaTvis, ro-

melTa L/H tolia 

4 da meti  1,5 da naklebi 

msxvilnatexovani qviSovani 

SemvsebiT da qviSovani, garda 

wvrilisa da mtvrovanisa 

 

 

1,4 

 

 

1,2 

 

 

1,4 

wvrili qviSebi 1,3 1,1 1,3 

mtvrovani qviSebi 

naklebteniani da teniani 

wyalgajerebuli 

 

1,25 

1,1 

 

1,0 

1,0 

 

1,2 

 1,2  

mtrovan-Tixovani, agreTve 

msxvilnatexovani mtvrovan 

Tixovani SemvsebiT romelTa  

Il � 0,25 

 

 

 

1,25 

 

 

 

1,0 

 

 

 

1,1 

agreTve, roca 0,25< Il � 0,5 1,2 1,0 1,1 

agreTve, roca Il > 0,5 1,1 1,0 1,0 

 SSeniSvna: L/H Sualedur mniSvnelobisaTvis �c1 da �c2 koeficientebi 

aiReba interpolaciiT. 

 

  cxrili 4 

 

Siga xaxu-

nis kuTxe 

�11 grad. 

koeficientebi Siga xaxunis 

kuTxe 

�11 grad. 

koeficientebi 

 
M� 

 
Mq 

 
Mc 

 
M� 

 
Mq 

 
Mc 

0 0 1 3,14 23 0,69 3,65 6,24 

1 0,01 1,06 3,23 24 0,72 3,87 6,45 

2 0,03 1,12 3,32 25 0,78 4,11 6,67 

3 0,04 1,18 3,41 26 0,84 4,37 6,90 

4 0,06 1,25 3,51 27 0,91 4,64 7,14 

5 0,08 1,32 3,61 28 0,98 4,93 7,40 

6 0,10 1,39 3,71 29 1,06 5,25 7,67 

7 0,12 1,47 3,82 30 1,15 5,59 7,95 

8 0,14 1,55 3,93 31 1,24 5,95 8,24 

9 0,16 1,64 4,05 32 1,34 6,34 8,55 

10 0,18 1,73 4,17 33 1,44 6,76 8,88 

11 0,21 1,83 4,29 34 1,55 7,22 9,22 

12 0,23 1,94 4,42 35 1,68 7,71 9,58 

13 0,26 2,05 4,55 36 1,81 8,24 9,97 

14 0,29 2,17 4,69 37 1,95 8,81 10,37 

15 0,32 2,30 4,84 38 2,11 9,44 10,80 

16 0,36 2,43 4,99 39 2,28 10,11 11,25 

17 0,39 2,57 5,15 40 2,46 10,85 11,73 

18 0,43 2,73 5,31 41 2,66 11,64 12,24 
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19 0,47 2,89 5,48 42 2,88 12,51 12,79 

20 0,51 3,06 5,66 43 3,12 13,46 13,37 

21 0,56 3,24 5,84 44 3,38 14,50 13,98 

22 0,61 3,44 6,04 45 3,66 15,64 14,64 

 
 7. rodesac fuZe-grunti msxvilnatexovania, saangariSo winaRoba R 
gamoiTvleba (7) formuliT.  Tu  Semvsebis raodenoba aRemateba 40%-s, maSin 

R-is mniSvneloba msxvilnatexovani gruntis Semvsebis mixedviT ganisazRvreba. 

 

8. xelovnuri fuZis mowyobisas, R gamoiTvleba Secvlili fizikur-

meqanikuri maxasiaTeblebis mixedviT. 

 

9. wyvetili saZirkvlisaTvis gruntis saangariSo winaRoba 

ganisazRvreba, rogorc zolovanisaTvis R-is mniSvnelobis gazrdiT, R-is 
gamoTvlisaTvis kd koeficientis mniSvneloba aiReba me-5 cxrilidan. 

 

cxrili 5 

 

saZirkvlis Ziris 

forma 

kd koeficientis mniSvneloba qviSebisaTvis (garda 

fxvierisa) da mtvrovan-Tixovani gruntebisaTvis, 

romelTa e da Ii aris 
e � 0,5 

Il� 0 
e = 0,6 

Il = 0,25 

e � 0,7 
Il � 0,5 

sworkuTxedi  1,3 1,15 1,0 

kuTxuri SenaWeriT  1,3 1,15 1,15 

  

10. (7) formuliT gamoTvlili R mniSvneloba SeiZleba 20%-iT 

gaizardos, Tu fuZis saangariSo deformacia ar aRemateba zRvruli 

mniSvnelobis 40%. 

 

 11. Tu Hc kumSvad sizrqeSi saZirkvlis Ziridan z siRrmeze ganfenilia 

susti grunti, maSin saZirkvlis Ziris zomebi ise unda SeirCes, rom 

dakmayofildes Semdegi piroba: 

 

                            �zp + �zg  � Rz  .                                                                     (9) 
 

sadac,  �zp da �zg vertikaluri Zabvebia z siRrmeze gruntis sakuTari wonisa 

da damatebiTi datvirTvisagan. 

 Rz - gruntis saangariSo winaRoba z siRrmeze, kpa, romelic (7) formuliT 

gamoiTvleba. 

 

  12. aracentrulad datvirTvuli saZirkvlebisaTvis napira wneva ar unda 

aRematebodes 1,2 R. 
 

13. calkeuli saZirkvlis an nagebobisaTvis mTlianad gadaxra unda 

gamoiTvalos saZirkvlis Zirze moqmedi momentiT, mezobeli saZirkvlebis 

zegavleniT da fuZis uTanabro kumSviT. 

 

14. saZirkvlisa da gruntis erToblivi muSaobisas zRvruli deformacia 

myardeba Semdegi pirobebis dacviT: 

a) teqnologiuri da arqiteqturuli moTxovnebiT; 
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b) simtkicis, mdgradobis da konstruqciebSi bzarwarmoqmnis 

moTxovnebiT. 

 

15. fuZis zRvruli deformaciis mniSvnelobis miReba dasaSvebia danarT 

4-is mixedviT. 

 

16. fuZis deformaciis gaangariSeba SeiZleba ar Sesruldes, Tu 

saSualo wnevis mniSvneloba dasaproeqtebeli saZirkvlis Zirze ar aRemateba 

fuZis saangariSo winaRobas.  

 

 

 muxli 12.  fuZis gaangariSeba zidvis unarze 

 

1. zidvis unarze gaangariSeba tardeba im mizniT, rom daculi iyos 

nagebobis simtkicis da mdgradobis piroba, agreTve, ar moxdes saZirkvlis 

daZvra. 

 

2. fuZis gaangariSeba zidvis unarze warmoebs Semdegi pirobiT: 

 

 

                                                           �c Fu 
                                           F  �                         ,                                                              (10) 
                                                             � n 
 

sadac, F  saangariSo datvirTvaa fuZeze gamoTvlili me-6 muxlis 1-li punqtis 

Tanaxmad; Fu – fuZis zRvruli winaRobis Zalaa;  �c - saimedoobis koeficienti 

muSaobis pirobaze miiReba qviSisaTvis (garda mtvrovnisa) �c = 1,0. mtvrovan-

qviSebisa da agreTve mtvrovan-Tixovani gruntebisaTvis stabilizebul 

mdgomareobaSi �c = 0,9. mtvrovan-Tixovani gruntebisaTvis ara stabilizebul 

mdgomareobaSi, �c = 0,85.  �n - saimedoobis koeficienti nagebobis daniSnulebis 

mixedviT I klasisaTvis 1,2; II klasisaTvis 1,15 da III klasisaTvis 1,10. 

gamoufitav da sustad gamofituli kldovani gruntebisaTvis �c = 1,0; 

gamofitul kldovan gruntebisaTvis �c = 0,9; Zlier gamofitulisaTvis �c = 0,8. 

 

3. kldovani gruntebisaTvis fuZis zRvruli winaRobis vertikaluri 

Semdgeneli  

 

 

                               Nu = Rc b� L �                                  (11) 
 

sadac,  Rc kldovani gruntis simtkicea erTRerZa kumSvaze;  b� da L� - 
saTanadoT saZirkvlis dayvanili sigane da sigrZe gamoiTvleba Semdegi 

formulebiT:  

 

 

                       b� = b – 2 eb,  L � =L – 2 el ;                                                 (12) 
 

sadac, eb, da el – Sesabamisad eqscentrisitetebia b da l mxareze, m. 
 

4. arakldovani gruntebiT agebuli fuZis zRvruli winaRobis Zala 

(stabilizebul mdgomareobaSi) saWiroa ganisazRvros im pirobiT, rom 
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normaluri � da 	 mxebi cocvis zedapirze eqvemdebareba Semdeg  

damokidebulebas: 

 

 

                  	i = � tg�1 + C1 ,                                  (13) 

 

sadac, �1 da C1  saTanadod zRvruli saangariSo mniSvnelobaa Siga xaxunis 

kuTxisa da kuTri  SeWidulobis Zalisa. 

 

5. arakldovani fuZe-gruntis zRvruli winaRobis Zalis vertikaluri 

Semdgeneli Nu (stabilizebul mdgomareobaSi) dasaSvebia gamoiTvalos (14) 

formuliT 

 

 

                        Nu = b � l � ( N� 
� b� �1 + Nq 
q �1� d + Nc 
c C1) .                                     (14) 
 

sadac,   b� da l �  aRniSnulia iseve, rogorc formulaSi 11;    N�, Nq, Nc _ 

uganzomilebo koeficientebi damokidebuli �1-ze, maTi mniSvnelobebi miiReba 

me-6 cxrilidan. �1 da �1�  – kuTri wonebi saZirkvlis Ziris qvemoT da mis 

zemoT ganlagebuli gruntebisa.  C1  gruntis kuTri SeWudulebis  Zala, kpa; 

d – saZirkvlis CaRrmaveba, m; 

 

  

cxrili 6 

 

S
i
g
a
 
x
a
x
u
n
i
s
 
k
u
T
x
e
 

�,
 
g
r
a
d
. 

k
o
e
f
i
c
i
e
n
t
e
b
i
 

zidvis unaris koeficientebi N�, Nq, Nc gare datvirTvis tolqmedis 

daxris �  kuTxis mixedviT, gradusebSi 

 

 

 

0 

 

 

 

5 

 

 

 

10 

 

 

 

15 

 

 

 

20 

 

 

 

25 

 

 

 

30 

 

 

 

35 

 

 

 

40 

 

 

 

45 

0 N�, 
Nq, 
Nc 

0 

1,00 

5,14 

- - - - - - - - - 

 
 
 

5 N�, 
Nq, 
Nc 

0,20 

1,57 

6,49 

0,05 

1,26 

2,93 

���=4,9 - - - - - - - 

 
 
 

10 N�, 
Nq, 
Nc 

0,60 

2,47 

8,34 

0,42 

2,16 

6,57 

0,12 

1,60 

3,38 

���=9,8 - - - - - - 

 
 
 

15 N�, 
Nq, 
Nc 

1,35 

3,94 

10,98 

1,02 

3,45 

9,13 

0,61 

2,84 

6,88 

0,21 

2,06 

3,94 

���=14,5 - - - - - 

 
 
 

20 N�, 
Nq, 
Nc 

2,88 

6,40 

14,84 

2,18 

5,56 

12,53 

1,47 

4,64 

10,02 

0,82 

3,64 

7,26 

0,36 

2,69 

4,65 

���=18,9 - - - - 

 
 
 

25 N�, 5,87 4,50 3,18 2,00 1,05 0,58 ���= 22,9 - - - 
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Nq, 
Nc 

10,66 

20,72 

9,17 

17,53 

7,65 

14,26 

6,13 

10,99 

4,58 

7,68 

3,60 

5,58 

 
 
 

30 N�, 
Nq, 
Nc 

12,39 

18,40 

30,14 

9,43 

15,63 

25,34 

6,72 

12,94 

20,68 

4,44 

10,37 

16,23 

2,63 

7,96 

12,05 

1,29 

5,67 

8,09 

0,95 

4,95 

6,85 

���=26,5 - - 

 

 

 

35 N�, 
Nq, 
Nc 

27,50 

33,30 

46,12 

20,58 

27,86 

38,36 

14,63 

22,77 

31,09 

9,79 

18,12 

24,45 

6,08 

13,94 

18,48 

3,38 

10,24 

13,19 

1,60 

7,04 

8,63 

���=29,8 - - 

 
 
 

40 N�, 
Nq, 
Nc 

66,01 

64,19 

75,31 

48,30 

52,71 

61,63 

33,84 

42,37 

49,31 

22,56 

33,26 

38,45 

14,18 

25,39 

29,07 

8,26 

18,70 

21,10 

4,30 

13,11 

14,43 

2,79 

10.46 

11,27 

���= 32,7 - 

 

 

 

45 N�, 
Nq, 
Nc 

177,61 

134,87 

133,87 

126,09 

108,24 

107,23 

86,20 

85,16 

84,16 

56,50 

65,58 

64,58 

32,26 

49,26 

48,26 

20,73 

35,93 

34,93 

11,26 

25,24 

24,24 

5,45 

16,82 

15,82 

5,22 

16,42 

15,82 

���= 35,2 

SeniSvna: 1. �1  da � Sualedi mniSvnelobisaTvis N�, Nq, da Nc koeficientebi 

miiReba interpolaciiT. 

 

6. figurul frCxilebSi mocemulia zidvis unaris koeficientebis 

mniSvnelobebi Sesabamisad datvirTvis daxris kuTxis zRvruli 

mniSvnelobisaTvis. 
�,  
q,  
c - saZirkvlis formis koeficientebi ganisazRvreba 

formuliT: 

  

 

                         
� = L – 0,25    ;      
q = L + 1,5 ;      
c = L + 0,3 ;       sadac � = L /b                   (15) 
                                               �                         �                       � 
 

L, b Sesabamisad saZirkvlis sigrZe da siganea, aracentruli datvirTvis 

dros,  toli l �, b�,  rac ganisazRvreba (12) formuliT.  Tu  � =L /b  < 1, me-15 
formulaSi saWiroa � = 1. gare datvirTvis tolqmedis � gadaxra 

vertikalidan ganisazRvreba Semdegi pirobidan:         

 

 

                            Fh 
                                           tg � =                                                                                        (16) 
                                                        Fv  
 

Fh da Fv  – Sesabamisad gare datvirTvis horizontaluri da vertikaluri 

mdgenelebia saZirkvlis Zirze. (16) formuliT gaangariSeba daiSveba, Tu 

sruldeba Semdegi piroba: 

 

                                           tg �  <  sin �1   .                                                                                                              (17) 
 

7. saZirkvlis Zvraze gaangariSeba warmoebs Semdegi pirobidan: 

                           
                                                      �c � Fs,r 
                                    �  Fs,a  �                                                                                            (18) 
                                                           �n 
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sadac,   � Fs,a  da �Fs,r   cocvis zedapirze proeqciaTa jamia Sesabamisad 

damZravi da damWeri Zalebisa, romlebic ganisazRvrebian gruntis aqtiuri da 

pasiuri dawneviT saZirkvlis gverdiT zedapirze. �c da �n  – aRniSvnebi igivea, 

rac (10) formulaSi. 

 

8. fuZis gaangariSeba zidvis unarze dasaSvebia Sesruldes grafikul-

analizuri meTodiT, magaliTad, wriul-cilindruliT, Tu:  

a) fuZe araerTgvarovania siRrmeze; 

b) datvirTva saZirkvlis sxvadasxva mxares gansxvavebulia; 

g) nageboba warbazea an mis maxloblad. 

 

8. saZirkvlis mdgradoba fuZis yinvismier burcvadobaze Semowmdeba im 

SemTxvevaSi, Tu grunti burcvadia. 

 

 

muxli 13.   ddeformaciis Semcirebis RonisZiebani da maTi gavlena 

nagebobaze 

 

1. zRvruli mdgomareobiT gaangariSebis moTxovnebis Sesasruleblad, 

garda saZirkvlis zomebis Secvlisa gegmaSi an siRrmeSi, maT Soris 

damatebiTi kavSirebis Semotana saZirkvlis gadaadgilebis aRsakveTad, an 

gansxvavebuli tipis saZirkvlis gamoyeneba da a.S. _ aucilebelia Semdegi 

RonisZiebis gatareba: 

a) fuZe-gruntebis dacva maTi Tvisebebis gauaresebis sawinaaRmdegod; 

b) gruntebis samSeneblo Tvisebebis gardaqmna-gaumjobeseba; 

g) konstruqciuli RonisZiebani, nagebobis mgrZnobelobaze fuZis 

deformaciis mimarT. 

 

2. erTi an kompleqsuri  RonisZiebis  SerCeva  unda moxdes me-5 muxlis 

1-li da me-3 punqtebis moTxovnaTa gaTvaliswinebiT. 

 

3. RonisZiebebs, romlebic uzrunvelyofs fuZe-gruntis TvisebaTa dacvas 

gauaresebisagan miekuTvnebian: 

a) wyaldacviTi RonisZiebebi moednebze, romlebic agebulia 

wyalJonvadi gruntebiT (vertikaluri moSandakebiT wyalacileba aRniSnuli 

teritoriidan, drenaJebis mowyoba, filtraciis sawinaaRmdego fardebi, 

ekranebi da a.S.); 

b) fuZe-gruntis dacva qimiurad aqtiuri xsnarebisagan;  

g) dinamikuri zemoqmedebisagan fuZe-gruntis dacva; 

d) bunebrivi struqturis dacva qvabulis amoRebisas. 

 

4. gruntebis samSeneblo Tvisebebis Secvla, gadasvla bunebrividan 

xelovnur fuZeze: 

a) gruntebis zedapiruli Semagreba satkepnebiT, an mZime savardnebiT; 

b) gruntebis siRrmiTi Semkvriveba gruntis ximinjebiT an vibrirebiT; 

g) mitvirTva nayariT; 

d) gruntis Semagreba cementaciiT an silikatizaciiT; 

e) gruntis gamagreba Termuli wesiT; 

v) gruntebis daarmatureba specialuri badeebiT da a. S. 

 

5. konstruqciuli RonisZiebebi, romlebic amcirebs nagebobis 

mgrZnobelobas fuZis deformaciisadmi, Semdegia: 

a) nagebobis racionaluri gamTlianeba gegmasa da simaRleSi; 
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b) nagebobis sivrciTi simtkicis da sixistis gazrda konstruqciis 

gaZlierebiT gansakuTrebiT sardafis nawilSi; 

g) nagebobis damyolobis gazrda moqnili asawyobi konstruqciebis 

gamoyenebiT; 

d) teqnologiuri mowyobilobebis Seqmna nagebobis konstruqciebis 

gasasworeblad. 

 

6. konstruqciebSi Zalvebis Sesamcirebel RonisZiebebs fuZesTan 

urTierTqmedebisas miekuTvneba: 

a) nagebobis ganTavseba moednebze ise, rom gaTvaliswinebul iqnes maTi 

sainJinro-geologiuri agebuleba da negatiuri gavlena (magaliTad, susti 

gruntis CanarTebi, Zveli samTo gamonamuSevari da sxv.); 

b) Sesabamisi konstruqciis saZirkvlis SerCeva; 

      g) dasabuTebuli siCqare da mimdevroba nagebobis calkeuli nawilis 

agebisas.  

 d) kvanZebis drouli damonoliTeba da sxv. 

 

 

muxli 14.  sseismur raionebSi nagebobaTa fuZeebis daproeqtebis   

                         Tavisebureba 

 

1.   7,  8 da 9 balian seismur raionebSi mSeneblobisas daproeqteba 

warmoebs saTanado samSeneblo normebisa da wesebis Sesabamisad.  

 

2. fuZeTa daproeqteba seismuri zegavlenis gaTvaliswinebiT, saWiroa 

Sesruldes zidvis unarze. saZirkvlis miaxloebiTi zomebi SeiZleba 

ganisazRvros deformaciaze gaangariSebiT seismuri datvirTvis 

gauTvaliswineblad.  

 

3. zidvis unarze aracentruli datvirTvis vertikalur mdgenelze 

fuZeTa gaangariSeba sruldeba Semdegi pirobis mixedviT: 

                                          Na � �c,eq Nu,eq / �n  ,                                                                                              (19) 
sadac, Na saangariSo, aracentruli datvirTvis vertikaluri mdgenelia 

datvirTvis gansakuTrebul TanwyobaSi; Nu,e,q - seismuri datvirTvisas fuZis 

zRvruli winaRobis Zalis vertikaluri Semdgeni. �c,eq - muSaobis pirobebis 

seismurobis koeficienti, toli 1,0; 0,8; 0,6  Sesabamisad, I, II da III kategoriis 

gruntebisaTvis. nagebobebisaTvis, romlebic aigeba miwisZvris ganmeorebad 1, 

2, 3 raionebSi, �c,eq  unda gamravldes Sesabamisad 0,85;  1,0 da 1,15-ze.  �n - 
nagebobis saimedoobis koeficienti aiReba me-12 muxlis me-2 punqtis Tanaxmad.  

datvirTvis horizontaluri mdgeneli gaiTvaliswineba saZirkvlis Zvraze.  

 

4. Tu datvirTvebisagan aRZruli momentebi moqmedebs ori mimarTulebiT, 

fuZis gaangariSeba unda Sesruldes gancalkevebulad, Zalis da momentis 

moqmedebaze calkeuli mimarTulebiT – erTi meorisagan damoukideblad. 

 

5. Tu arakldovan gruntebSi saZirkvlis CaRrmaveba erT doneze ar 

xerxdeba, Siga xaxunis kuTxis saangariSo mniSvneloba unda Semcirdes: 7- 

balian raionebSi 20-iT, 8-balianSi – 40-iT da 9-balianSi 70-iT.  

 

 

 

muxli 15.    CCajdomad gruntebSi nagebobaTa fuZeebis daproeqtebis   
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                           Tavisebureba 

 

1. Cajdomadi Tvisebis fuZe-grunti unda daproeqtdes Cajdomadobis 

Taviseburebis gaTvaliswinebiT.  

 

 2. fuZeTa daproeqtebisas gasaTvaliswinebelia Cajdomadi gruntebis 

tenianobis gazrda Semdegi mizezebiT: 

a) gruntebis dasveleba zemodan raime gare wyaroTi an qvemodan 

miwisqveSa wylis donis aweviT. 

b) tenis TandaTanobiT dagroveba gruntSi zedapiruli wylis 

infiltraciis Sedegad. 

 

3. tenianobis mixedviT Cajdomadi gruntebis saangariSo mdgomareobad 

iTvleba: 

a) sruli wyalnajeroba (Sr  � 0,8). 
b) fuZe-gruntis ar dasvelebis pirobaSi tenianobis damyarebuli 

mniSvneloba Weq miiReba toli bunebrivi tenianobis W, Tu W � Wp, da 

agorebis zRvaris tenianobis, Tu W < Wp.  
 

 4. Cajdomadi gruntebi xasiaTdeba: fardobiTi CajdomadobiT �sl, sawyisi 

Cajdomadobis wneviT Psl, sawyisi Cajdomadobis tenianobiT Wsl. �sl da Psl 

mniSvnelobebi miiReba Tanaxmad  danarTi 5-is moTxovnebis.  

 

 5. Cajdomad gruntebiT agebuli fuZis gaangariSebisas unda iqnas 

gaTvaliswinebuli: 

a) Cajdoma gare datvirTvisagan Ssl,p Cajdomadobis zeda zonaSi 

saZirkvlis Ziridan im donemde, sadac jamuri Zabva gare datvirTvisa da 

gruntis sakuTari wonisagan, gautoldeba sawyis Cajdomadobis wnevas. 

 b) Cajdoma gruntis sakuTari wonisagan  Ssl,g Cajdomadobis qveda zonaSi 

dawyebuli im siRrmidan, sadac jamuri vertikaluri Zabva aRemateba sawyis 

Cajdomadobis wnevas Psl. 

 g) gruntebis Cajdomis, uTanabroba 
 Ssl. 

 d) fuZis horizontaluri gadaadgileba usl, Cajdomadobis Zabris 

mrudxazul farglebSi gruntis sakuTari wonisagan.  

 

6. gruntis Cajdomadobis gansazRvrisas saWiroa gaviTvaliswinoT: 

moednis sainJinro-geologiuri pirobebi, gruntebis fizikur-meqanikuri 

Tvisebebi da maTi araerTgvarovanoba, saZirkvlebis urTierTganlageba da 

maTi zomebi. saZirkvelze gadacemuli datvirTvebi, nagebobebis 

konstruqciuli Taviseburebani, kerZod, sardafebis ganlageba da a.S. garda 

amisa, unda gaviTvaliswinoT, rom zemodan dasvelebis SemTxvevaSi, roca 

dasvelebis farTobis sigane B�-s tolia an aRemateba Cajdomis sizrqes Hsl, 

xolo qvemodan dasvelebisas (gruntis wylis donis awevisas), mosalodnelia 

Cajdoma gruntis sakuTari wonisagan Ssl,g.  

 

7. gruntis sakuTari woniT gamowveuli Cajdomadobas iyofa 2 tipad: 

a) I tipi – iseTi Cajdomadi gruntebia, romelTa Cajdoma dasvelebis 

pirobaSi sakuTari wonisagan 5 sm-mdea. 

b) II tipi – iseTi Cajdomadi gruntebia, romelTa Cajdoma dasvelebis 

pirobaSi 5 sm-ze metia.  
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 8. Cajdomadi gruntebiT agebuli fuZis gaangariSeba sruldeba 

Sesabamisad winamdebare sn da w me-15 muxlis mixedviT. amasTan, deformaciebi 

gamoiTvleba, rogorc dajdomisa da Cajdomis jami. 

 9. dasvelebis pirobaSi Cajdomadi gruntebis saangariSo winaRoba 

miiReba: 

 a) sawyisi Cajdomadobis wnevisa Psl, gruntis SesaZlo Cajdomis 

gamoricxviT;   

 b) mniSvnelobisa, romelic miiReba (7) formuliT gaangariSebisas. 

 

 10. saZirkvlis winaswari zomebi dainiSneba gruntis pirobiTi 

saangariSo winaRobis mixedviT rekomendebuli danarTi 3-is me-4 cxriliT.  

 

11. fuZis gaangariSebisas I tipis Cajdomad gruntebze moTxovna iTvleba 

dakmayofilebulad, Tu jami vertikaluri Zabvisa gare datvirTvis da 

gruntis sakuTari wonisagan ar aRemateba sawyis Cajdomadobis wnevas Psl.  

 

12. fuZis SesaZlo dasvelebis viTarebaSi, saWiroa gaTvaliswineba 

Semdegi RonisZiebebisa: 

a) gruntis Cajdomadi Tvisebebis aRkveTa mTel Cajdomad sizrqeSi; 

b) Cajdomadi sizrqis CaWra Rrma saZirkvelebis gamoyenebiT; 

g) wyaldacviTi RonisZiebebis gatareba. 

 

13. Rrma saZirkvelis daproeqtebisas gasaTvaliswinebelia I tipis 

Cajdomad gruntebSi gruntis winaRobis Zala saZirkvlis gare pireulze. II 

tipis Cajdomad gruntebSi – gruntebis negatiuri wneva, rogorc Sedegi 

Cajdomisa. 

 

muxli 16.      ssahaero eleqtrogadamcemi xazebis sayrdenebis fuZeTa   

                         daproeqtebis Taviseburebebi 

 

1. am muxlis moTxovna daculi unda iqnes sahaero eleqtrogadamcemi 

xazebis sayrdenebis fuZeTa daproeqtebisas iseve,  rogorc  ganmanawilebeli 

1 kv da meti ZabviTi qvesadgurebisaTvis. (SeniSvna: datvirTvis xasiaTis 

mixedviT, sayrdenebi iyofa: Sualeduri, ankeruli da kuTxuri.) 

 

2 gruntebis saangariSo maxasiaTeblebi dadgindeba me-7 muxlis 1-li 

da me-7 punqtebis moTxovnebis Tanaxmad. fuZis deformaciaze gaangariSebisas 

dasaSvebia saimedoobis koeficienti gruntis mixedviT �g miRebuli iqnes 1-is 

toli. masobrivi sayrdenebisaTvis maxasiaTeblebis normatiuli mniSvnelobebi 

SeiZleba miRebuli iqnes rekomendebuli danarTi 2-is  cxrili 1-is mixedviT. 

amasTan, Cn, �n da E moyvanili mtvrovan-Tixovani gruntebisaTvis, romelTa 

denadobis maCvenebelia 0,5 < IL �0,75, daiSveba 0,5 < IL � 1,0 diapazonisaTvis. 

fuZeTa gaangariSebisas zidvis unarze saimedoobis koeficienti gruntis 

mixedviT miiReba me-7 cxriliT. 
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cxrili 7 

 

 

 

gruntebi 

gruntebis mixedviT saimedoobis 

koeficientis saangariSo mniSvnelobis 

gansazRvra 

�1 simkvrivis Siga xaxunis 

kuTxis, �1 
kuTri 

SeWidulobis 

Zalis 

C1 
qviSovani 

TixaqviSa, roca IL  � 0,25 da 
Tixnari da Tixa, roca IL � 0,5 
TixaqviSa, roca IL > 0,25 da 

Tixnari da Tixa, roca IL >0,5 

1,0 

 

1,0 

 

1,0 

 

1,1 

 

1,1 

 

1,1 

4,0 

 

2,4 

 

3,3 

 

3. fuZis gaangariSeba deformaciasa da zidvis unarze unda Sesruldes 

sayrdenTa yovelgvar reJimSi muSaobisaTvis (dinamikuri zemoqmedeba 

qarismieri datvirTvisagan sayrdenis konstruqciaze gaiTvaliswineba mxolod 

fuZis zidvis unarze gaangariSebisas). mkumSavi datvirTvebisagan – saZirkvlis 

calkeuli blokebis dajdomis da gadaxris zRvruli mniSvnelobebi 

rekomendebulia danarTi 4-is mixedviT. 

 

4. gajirjvad gruntebSi fuZis gaangariSebisas zidvis unarze saWiro 

araa imavdroulad yinvismieri burcvadobis da xanmokle datvirTvebis 

(qarismieri da sadenebis gawyveta) gaTvaliswineba. 

 

5. dasaSvebia amoglejad da ankeruli saZirkvlebis fuZeTa 

deformaciaze gaangariSeba ar Sesruldes, Tu amomgleji Zala centrulia 

saZirkvlis Ziris mimarT da sruldeba Semdegi piroba: 

 

                          Fn - Gn cos� � �c Ro
� Ao ,                                   (20) 

 

sadac, Fn   amomgleji Zalis normatiuli mniSvnelobaa, kn (kgZ); 

               Gn - saZirkvlis an filis wonis normatiuli mniSvnelobaa kn (kgZ); 

               � - amomgleji Zalis vertikalidan gadaxris kuTxe, grad.; 

              �c - muSaobis pirobis koeficienti, miiReba amave muxlis me-6 punqtis 

miTiTebis Tanaxmad. 

              Ro
�- ukuCayris gruntis saangariSo winaRoba kpa, miiReba Tanaxmad 

rekomendebuli 3 danarTis me-5 cxrilis mixedviT.  

               Ao - saZirkvlis zedapiris amomgleji Zalis marTobuli proeqciis 

farTobia, m2. 

 

6. muSaobis pirobis koeficienti �c – formula (20) miiReba  

 

                                �c  =  �1  �2  �3  �4  , 

 

sadac, �1  = 1,2; 1,0 da 0,8  sayrdenebisaTvis, romelTa bazaa B (manZili 

calkeuli saZirkvlebis RerZebs Soris) toli 5; 2,5 da 1,5.  B Sualeduri 

mniSvnelobebisaTvis �1 ganisazRvreba interpolaciiT. �2 =1,0 normaluri da     

�3 = 1,2 – montaJisa da avariuli muSaobis reJimis SemTxvevisaTvis �3  = 1,0; 0,8 
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da 0,7 Sesabamisad sayrdenebisaTvis: Sualeduri sworis, Sualeduri 

kuTxurisa da ankerebisaTvis. �4 = 1,0 da 1,15 Sesabamisad _ sokosebr 

saZirkvlebisa da mWimebian ankeruli sayrdenebisaTvis, romelTa boloebi 

Camagrebuli arian gruntebSi. 

 

7. kumSvad - gadamyiravebeli saZirkvlebis fuZeTa saangariSo winaRoba 

ganisazRvreba (7) formuliT, roca �c2 = 1. maqsimaluri wneva saZirkvelis 

Ziris napirze ar unda aRematebodes 1,2 R-s.  
 

8. saZirkvelze amomgleji Zalis qmedebisas, fuZis gaangariSeba zidvis 

unarze saWiroa Sesruldes, pirobiT: 

 

                                        F – �f  Gn  cos�  � �c  Fuia / �n  ,                        (21) 

 

sadac,     F  amomgleji Zalis saangariSo mniSvnelobaa, kn (kgZ); 

�f   - saimedoobis koeficienti datvirTvis mixedviT, 0,9-s toli; 

Gn - saZirkvlis wonis normatiuli mniSvneloba, kn (kgZ); 

�  -  amomgleji Zalis gadaxris kuTxe vertikalTan, grad; 

�c   - saimedoobis koeficienti muSaobis pirobaze, da iReba 1-is toli; 

Fuia - amoglejadi saZirkvlis fuZis zRvruli winaRobis Zala kn (kgZ) 

ganisazRvreba amave muxlis me-9 punqtis Tanaxmad; 

�n saimedoobis koeficientia, daniSnulebis mixedviT aiReba sayrdenebisaTvis:  

a) Sualeduri sworis – 1,0; 

b) pirdapiri ankerulis – 1,2; 

g) kuTxuri (Sualeduri da ankeruli) – 1,3; 

d) specialuris – 1,7. 

 

9. amoglejadi saZirkvelis fuZis zRvruli winaRobis Zala Fu,a 
ganisazRvreba Semdegi formuliT: 

 

       Fu,a =�bf ( Vbf – Vf) cos� + Co [A1 cos (�0 - � / 2) + A2 cos (�0  + � / 2) + 2 A3 cos �0]           (22) 
 

sadac, �bf ukuCayris gruntis kuTri wonis saangariSo mniSvnelobaa kn/m3 

(kgZ/m3);  

               Vbf - amoburcvis piramidis moculobaa m3 (sm3); 

               Vf - saZirkvlis im nawilis moculoba, romelic imyofeba amoburcvis 

piramidaSi m3 (sm3), ankerul filebisaTvis  Vf = 0; 

               A1, A2 da A3 - amoburcvis wibos farTobebi – Sesabamisad qveda, zeda 

da gverdiTi; 

                 Co da �0 – saangariSo mniSvnelobebi ukuCayris gruntis kuTri 

SeWidulebis da Sigaxaxunis kuTxis. 

 

                                     Co = � C1;         �0  = � �1.                                (23)  

 

sadac, C1 da  �1 saangariSo mniSvnelobebia bunebrivi struqturis 

gruntis kuTri SeWidulebis da Siga xaxunis kuTxis, miiReba me-8 cxrilis 

mixedviT. 
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cxrili 8 

ukuCayris gruntebi koeficienti � Canayari gruntis � t/m3 
simkvrivis mniSvnelobisaTvis 

1,55 1,7 

qviSebi (garda mtvrovanisa) 

teniani da wyalnajeri 

 

0,5 

 

0,8 

mtvrovani Tixovani 

gruntebi, romelTa IL � 0,5 
 

0,4 

 

0,6 

SeniSvnebi: mniSvneloba mtvrovani qviSebisa, Tixebisa da TixnarebisaTvis, 

romelTa 0,5 < IL � 0,75 da TixaqviSebisTvis, roca 0,5 < IL �1, unda Semcirdes 
15%-iT.  

 

 

muxli 17. ggajirjvebad gruntebze Senoba-nagebobaTa fuZeebis  

                      daproeqtebis Tavisebureba 

 

1. gajirjvebadi gruntebiT warmodgenili fuZeebi unda daproeqtdes 

imis mixedviT, rom tenianobis momatebisas (dasvelebis SemTxvevaSi) moxdeba 

Sebrunebuli procesi – gajirjveba. gajirjvebis TvisebiT ZiriTadad 

Tixovani gruntebi xasiaTdeba. SeiZleba Tixovani gruntebis gajirjveba 

moxdes maTze qimiuri nivTierebebis moqmedebiTac, magaliTad, gogirdmJavas 

moqmedebiT. 

 

2. gajirjvebadi gruntebi xasiaTdeba: 

a) gajirjvebis wneviT – PPsw; 

b) gajirjvebis tenianobiT – Wsw; 
g) SefardebiTi gajirjvebiT mocemuli wnevisaTvis – �sw; 

d) fardobiTi SeklebiT gamoSrobisas – �sh. 

 

3. aRniSnuli maxasiaTeblebi ganisazRvreba danarTSi mocemul 

moTxovnaTa Sesabamisad. 

 

4. gajirjvebad gruntebze fuZeTa daproeqtebisas mxedvelobaSi unda 

iqnes miRebuli:  

a) gruntis gajirjveba miwisqveSa wylebis donis aweviT; 

b) gruntis gajirjveba zedapiruli anda teqnologiuri wylebiT; 

g) fuZe-gruntebSi tenianobis momateba gamowveuli aorTqlebis 

bunebrivi pirobebis darRveviT, magaliTad teritoriis asfaltireba da sxv.; 

d) gruntis Sekleba gamowveuli Tburi wyaroebiT. 

 

5. gajirjvebadi gruntebiT warmodgenili fuZe unda gaangariSdes muxli 

11-is moTxovnebis Sesabamisad. fuZis deformaciis sididis gansazRvrisas 

gaTvaliswinebul unda iqnes fuZis dajdomis sidide, gamowveuli gruntis 

SeklebiT. dajdomis orive sidide Sejamebul unda iqnes, rac gajirjvebis 

Sedegad fuZe-gruntebis awevis simaRleze unda ganisazRvros im daSvebiT, 

rom fuZe-gruntis dajdoma gare datvirTvebis Sedegad damTavrebulia. 

gajirjvebis da Seklebis deformaciis zRvruli mniSvnelobebis gansazRvra 

dasaSvebia danarTi 4-is rekomendaciebiT. 

 

6. 
SW da 
Sh ganisazRvreba nimuSebis laboratoriuli cdebiT. maTi 

saangariSo maxasiaTeblebi SeiZleba aRebul iqnes normatiulis toli Tu 

davuSvebT, rom (1) formulaSi gruntis saimedoobis koeficienti �g = 1.   
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muxli 18. wwyalnajer biogenur gruntebsa da lamebze agebuli Senoba- 

                  nagebobis fuZeTa daproeqtebis Tavisebureba 

 

1. wyalnajeri biogenuri gruntebiT (torfebi da saprobelebi) da 

lamebiT warmodgenili fuZeebis daproeqtebisas unda gaviTvaliswinoT maTi 

Zlieri kumSvadoba, droSi dajdomis neli ganviTareba, rac arsebiTad cvlis 

fuZeebis konsolidaciis procesSi misi simtkicis deformaciul da 

filtraciul maxasiaTeblebs. aseve sayuradReboa isic, rom gruntis wylebi 

biogenur gruntebsa da lamebSi, rogorc wesi, miwisqveSa konstruqciebis 

masalis mimarT gamoirCeva Zlieri agresiulobiT. 

 

2. biogenuri gruntebisa da lamebis deformaciis, simtkicisa da 

filtraciis maxasiaTeblebi unda ganisazRvros datvirTvis im diapazonSi, 

romelic Seesabameba dasaproeqtebeli Senobis fuZis daZabul mdgomareobas. 

biogenuri gruntebisa da lamebis maxasiaTeblebi unda dadgindes gruntis 

nimuSis rogorc vertikaluri, ise horizontaluri mimarTulebiT gamocdis 

Semdeg. 

 

3. biogenuri gruntebiTa da lamebiT agebuli fuZeebis gaangariSeba 

unda Catardes muxlis moTxovnebis Sesabamisad. aseve sayuradRebo da 

gasaTvaliswinebelia fuZeze datvirTvis gadacemis siCqare, gruntSi efeqturi 

Zabvebis cvlileba da misi anizotropiuli Taviseburebani fuZis 

konsolidaciis procesSi. (SSeniSvna: biogenuri gruntebisa da lamebis 

anizotropiuli Tvisebebi SeiZleba ar iqnes miRebuli mxedvelobaSi, Tu maTi 

horizontaluri da vertikaluri mimarTulebebiT maxasiaTeblebi 

erTmaneTisgan gansxvavdeba ara umetes 40%-isa). 

 

4. ar daiSveba saZirkvlebis dafuZneba Zlierdatorfili gruntis 

uSualo zedapirze, torfze, lamebze da mcire raodenobis mineralebis 

Semcvel sapropelebze. Tu uSualod saZirkvlis Ziris qveS mdebareobs 

gruntis fena, romlis deformaciis modulic EE < 5 mpa (50 kgZ/sm2) da misi 
sisqe metia saZirkvlis siganeze, fuZis dajdoma unda ganisazRvros 

saZirkvlis Ziris qveS sruli wnevis gaTvaliswinebiT.  

 

5. rodesac fuZe warmodgenilia biogenuri gruntebiT, an lamebiT, 

romelTa mzidunarianoba mcirea, unda gaviTvaliswinoT Semdegi RonisZiebani:  

Rrma saZirkvlebiT biogenuri gruntisa da lamis fenis nawilobrivi an 

mTliani CaWriT; biogenuri gruntis, an lamis sruli an nawilobrivi Secvla 

qviSiT, RorRiT, xreSiT an sxva. nagebobis fuZis an mTeli samSeneblo 

moednis gruntis Semkvriveba droebiTi an mudmivi damatebiTi datvirTviT 

nayari gruntis an sxva masalis gamoyenebiT; lamebis gamagreba ineqciuri 

ximinjebiT. damatebiTi datvirTvisas daproeqteba warmoebs me-5 muxlis 

moTxovnebis Sesabamisad. amasTanave, unda dadgindes damatebiTi datvirTvis 

fenis sisqe da zomebi, aseve dro, romelic aucilebelia fuZis 

konsolidaciis mocemuli xarisxis misaRwevad da fuZis saboloo dajdoma 

damatebiTi datvirTvis qveS. 

 

muxli 19. eluviur gruntebze Senoba-nagebobebis fuZeebis daproeqtebis   

                           Tavisebureba 

 

1. eluviuri gruntebi kldovani qanebis gamofitvis Sedegad miRebuli 

produqtia, romelic ama Tu im xarisxiT inarCunebs Tavdapirveli qanis 
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struqturasa da teqsturas. eluviuri gruntebis fuZed gamoyenebis 

SemTxvevaSi, daproeqtebisas unda gaviTvaliswinoT:  

a) maTi mniSvnelovani araerTgvarovanoba siRrmeze da gegmaSi, rac 

ganpirobebulia imiT, rom kldovani qanebi sxvadasxva xarisxiTaa 

gamofituli; 

b) eluviuri gruntebis (gansakuTrebiT, msxvilnatexi da Zlier 

gamofituli) simtkice mcirdeba maTi Ria qvabulSi yofnis dros; 

g) qvabulis mowyobis dros, eluviuri TixaqviSebi da mtvrovani qviSa 

wyliT gajerebis SemTxvevaSi SesaZlebelia gadavides denad mdgomareobaSi; 

d) eluviuri mtvrovani qviSebi, romelTa forianobis koeficienti e > 
0,6 da tenianobis xarisxi Sr < 0,7, SeiZleba iyos Cajdomadi.  

 

2. eluviuri gruntebiT warmodgenili fuZis simtkicis Semcirebis 

SesaZlebloba da xarisxi Ria qvabulebSi unda  ganisazRvros savele cdebiT. 

cdebi SeiZleba Catardes laboratoriis pirobebSic specialurad SerCeuli 

gruntis nimuSebze (monoliTebze). eluviuri gruntebis simtkicis 

maxasiaTeblebis SesaZlo Semcirebis Sesafaseblad dasaSvebia miaxloebiTi 

meTodebi, romlebic iTvaliswinebs drois mocemul monakveTSi Semdeg 

cvlilebebs: kldovani qanebis simkvrives; mtvrovan-Tixovani gruntebis 

SeWidulobas; qviSovan gruntebSi 0,1 mm-ze mcire da msxvilnatex gruntebSi 2 

mm-ze mcire nawilakebis Semcvelobas.  

 

3. eluviuri gruntebiT warmodgenili fuZeebis gaangariSeba unda 

vawarmooT me-5 muxlis moTxovnebis Sesabamisad. xolo, Tu eluviuri 

gruntebi Cajdomadia unda gaviTvaliswinoT me-15 muxlis moTxovnebi. 

 

4. eluviuri gruntebiT warmodgenili fuZeebis gaangariSebisas, rodesac 

fuZis saangariSo deformacia zRvrulze metia an misi mzidunarianoba 

arasakmarisia,  unda gaviTvaliswinoT Semdegi RonisZiebani: 

a) gruntis baliSebis mowyoba Semkvrivebuli qviSis, RorRis, xreSis an 

msxvilnatexi gruntebisagan, romlebic Seicaven sawyisi qanebis natexebs; 

b) fuZis zeda fenidan kldovani gamofituli qanebis “jibeebis” sruli 

an nawilobrivi Secvla qviSiT, RorRiTa da xreSiT maTi winaswari 

SemkvrivebiT. 

 

5. fuZe-saZirkvlebis proeqtSi qvabulis mowyobisas gaTvaliswinebuli 

unda iyos eluviuri gruntebis dacva atmosferosa da wylis 

zemoqmedebisagan. am mizniT unda moewyos specialuri wyaldamcavi 

RonisZiebani. ar unda davuSvaT drois intervalebi fuZe-saZirkvlis mowyobis 

dros. kldovani qanebis damuSaveba afeTqebiT yovelTvis araa mizanSewonili. 

 

 

muxli 20. mmarilSemcvel gruntebze agebuli Senoba-nagebobebis fuZeebis  

                     daproeqtebis Tavisebureba 

 

1. fuZed gamoyenebul marilSemcvel gruntebze daproeqtebisas unda 

gaviTvaliswinoT Semdegi Taviseburebani: 

a) wylis xangrZlivi filtraciisas marilebis gamotutva iwvevs 

sufoziuri deformaciebis Ssf warmoSobas;  

b) marilebis gamotutvis procesSi icvleba gruntis fizikur-meqanikuri 

Tvisebebi, romlebic, rogorc wesi, iwvevs misi simtkicis maxasiaTeblebis 

Semcirebas; 

g) maTi dasvelebis SemTxvevaSi xdeba gruntis gajirjveba an dajdoma; 
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d) gruntis wylebis gazrdili agresiuloba miwisqveSa konstruqciebis 

mimarT, gruntSi arsebuli marilebis wyalSi gaxsnis xarjze. 

 

.2. marilSemcveli gruntebi xasiaTdeba fardobiTi sufoziuri 

kumSvadobiT �sf, romelic ganisazRvreba savele gamocdebiT, statikuri 

datvirTviT xangrZlivi dalbobisas. samSeneblo moednis calkeuli ubnebis 

detaluri gamokvlevebisaTvis damatebiT gamoiyeneba laboratoriuli 

meTodebi (kompresiul-filtraciuli gamocda). analogiur sainJinro-

geologiur pirobebSi mSeneblobis gamocdilebam gviCvena, rom fardobiTi 

sufoziuri kumSva unda ganisazRvros mxolod laboratoriuli meTodiT. 

  

3. �sf–is normatiuli mniSvneloba unda ganisazRvros me-5 muxlis 

moTxovnebis Sesatyvisad. �st-is saangariSo mniSvneloba SeiZleba CaiTvalos 

normatiuli mniSvnelobis tolad, roca (1) formulaSi gruntis saimedoobis 

koeficienti �g =1. 

 

4. marilSemcveli grunti Tu gajirjvebadia an Cajdomadia, maSin  

fuZeebis gaangariSeba unda warmoebdes me-15 da me-17 muxlebis moTxovnebis 

Sesabamisad. fuZis deformacia unda ganisazRvros gare datvirTviT 

gamowveuli dajdomis, Cajdomis, gajirjvebis da sufoziuri dajdomis 

gaTvaliswinebiT. sufoziuri dajdoma unda ganisazRvros danarTi 5-is 

miTiTebebis Sesabamisad. rodesac ar aris gruntebis xangrZlivi dalbobis an 

sufoziuri cdebis saSualeba, raTa moxdes marilebis gamotutva, fuZis 

deformaciebi ganisazRvreba, rogorc marilSeumcveli gruntebisaTvis 

wyalgajerebul mdgomareobaSi. 

 

5. xangrZlivad dambali da marilgamotutuli gruntebisaTvis fuZis 

saangariSo winaRoba R gamoiTvleba (7) formuliT, sadac gamoiyeneba (�11 da 
C11) simtkicis maxasiaTeblebis saangariSo mniSvnelobebi, romlebic miiReba 

marilebis gamotutvis Sedegad wyalnajer mdgomareobaSi myofi 

gruntebisaTvis. rodesac ar aris gruntis xangrZlivi dalbobisa da 

marilebis gamotutvis saSualeba, fuZis saangariSo winaRoba gamoiTvleba (7) 

formuliT. am SemTxvevaSi gamoiyeneba marilSemcveli gruntebis simtkicis 

maxasiaTeblebi wyalnajer mdgomareobaSi. 

 

6. marilSemcveli gruntebiT warmodgenili fuZeebis gaangariSebisas, 

rodesac saangariSo deformaciebi zRvrulze metia, an fuZis mzidunarianoba 

arasakmarisia, unda gaviTvaliswinoT wyaldamcavi RonisZiebani, xolo 

aucileblobis SemTxvevaSi gaTvaliswinebuli unda iqnes:  

a) konstruqciuli RonisZiebani: 

b) fuZeSi marilSemcveli gruntis nawilobrivi an mTliani moWra da 

mtvrovan-Tixovani gruntis baliSis mowyoba; 

g) Rrma saZirkvliT marilSemcveli fenis CaWra; 

d) gruntis datkepna an Semkvriveba xsnarebiT; 

e) gruntidan marilis mocileba winaswari gamotutviT; 

v) RonisZiebebis kompleqsi, romelSic gaerTianebulia wyaldamcavi da 

konstruqciuli RonisZiebani, aseve gruntis baliSis mowyoba.  
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danarTi 1 

(savaldebulo) 

 

muxli 1. fuZe-gruntebis klasifikacia 

 

1. gruntebis klasifikacia iTvaliswinebs maT dayofas msgavsi niSnebis 

mixedviT, saxeldobr: 

a) klasi – struqturuli kavSirebis xasiaTis mixedviT; 

b) jgufi – warmoSobis mixedviT (genetikuri niSniT); 

g) qvejgufi – Camoyalibebis pirobebis mixedviT; 

d) tipi – petrografiuli agebulebiT, granulometriuli SedgenilobiT 

da araerTgvarovnobis xasiaTis mixedviT; 

e) saxeoba – struqturis, teqsturis, agebulebis  simkvrivis da 

CanarTebis mixedviT; 

v) nairsaxeoba – fizikuri, fizikur-meqanikuri da qimiuri TvisebebiT da 

mdgomareobiT. 

 

2. grunti iyofa 2 klasad: 

a) kldovani grunti, romelsac miekuTvneba amofrqveuli, danaleqi da 

metamorfuli qanebi xisti struqturuli kavSirebiT nawilakebs Soris, 

ganlagebuli mTliani an masivebis saxiT; 

b) arakldovani gruntebi, romlebsac miekuTvneba msxvilnatexovani, 

qviSovani da mtvrovan-Tixovani gruntebi. 

 

 

3. danarT 1-Si mocemulia: 

 

a) kldovani gruntis nairsaxeoba simtkicis zRvris mixedviT ----cxrili 1 

  

b)  msxvilnatexovani  da  qviSovani  gruntebis  tipebi        

granulometriuli Sedgenilobis mixedviT ------------------------------------------------------  cxrili 2 

 

g)  qviSovani gruntebis saxeoba forianobis koeficientis  

mixedviT ---------------------------------------------------------------------------------------------------------------------------------------cxrili 3 

 

d) msxvilnatexovani   da   qviSovani    gruntebis                    

nairsaxeoba   tenianobis xarisxis mixedviT     --------------------------------------------  cxrili 4 

 

e) mtvrovan-Tixovani gruntebis tipebi plastikurobis ricxvis  

mixedviT ------------------------------------------------------------------------------------------------------------------------------------ cxrili 5 

 

v) mtvrovan-Tixovani gruntebis nairsaxeoba denadobis  

maCvenebelis mixedviT        ------------------------------------------------------------------------------------------cxrili 6 

 

 

 

 

 

 

 

 

 

 



  28  

muxli 2. kldovani gruntis nairsaxeoba simtkicis zRvris mixedviT 

cxrili 1 

gruntis nairsaxeoba simtkicis zRvari erTRerZa kumSvaze, 

kpa (kgm/m2) 

a) Zlier mtkice  Rc > 120000 (1200) 
b) mtkice  120000 (1200) > Rc > 50000 (500) 
g) saSualo simtkicis  50000 (500) � Rc > 15000 (150) 
d) mcire simtkicis  15000 (150) � Rc > 5000 (50) 
e) naxevrad kldovani  Rc < 5000 (50) 

 

muxli 3. msxvilnatexovani da qviSovani gruntebis tipebi 

granulometriuli Sedgenilobis mixedviT 

 

cxrili 2 

gruntis dasaxeleba fraqciis masa procentulad saerTo masaSi 

a) msxvilnatexovani:  

a.a) kaWarovani (lodovani) 500 mm-ze msxvili fraqcia 50%-ze metia 

a.b) riynari (yorovani) 100 mm-ze msxvili fraqcia 50%-ze metia 

a.g) xreSovani (RorRovani) 10 mm-ze msxvili fraqcia 50%-ze metia 

a.d) kenWovani (xvinWovani) 2 mm-ze msxvili fraqcia 50%-ze metia 

b) qviSovani:  

b.a) kenWovani qviSa 2 mm-ze msxvili fraqcia 25%-ze metia 

b.b) msxvili qviSa 0,5 mm-ze msxvili fraqcia 50%-ze metia 

b.g) saSualo simsxos qviSa 0,25 mm-ze msxvili fraqcia 50%-ze metia 

b.d) wvrili qviSa 0,1 mm-ze msxvili fraqcia 75%-ze metia 

b.e) mtvrovani qviSa 0,1 mm-ze msxvili fraqcia 75%-ze naklebia 

 

muxli 4. qviSovani gruntebis saxeoba forianobis koeficientis 

mixedviT 

 

cxrili 3 

qviSebis dasaxeleba mkvrivi saSualo 

simkvrivis 

fxvieri 

a) kenWovani qviSa, msxvili da 

saSualo simsxos qviSebi 

 
e < 0,55 

 
0,55 � e � 0,7 

 
e > 0,7 

b) wvrili qviSa  e < 0,6 0,60 � e � 0,75 e > 0,75 
g) mtvrovani qviSa  e < 0,6 0,60 � e � 0,8 e > 0,8 

 

muxli 5. msxvilnatexovani da qviSovani gruntebis nairsaxeoba 

tenianobis xarisxis mixedviT 

cxrili 4 

gruntebis dasaxeleba  tenianobis xarisxi Sr 
a) mcireteniani  0 < Sr � 0,5 

b) teniani  0,5 < Sr � 0,8 
g) wyalnajeri (gaJRenTili)  0,8 < Sr � 1,0 
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muxli 6. mtvrovan-Tixovani gruntebis tipebi plastikurobis ricxvis 

mixedviT 

 

cxrili 5 

gruntebis dasaxeleba 

 

plastikurobis ricxvi  

a) TixaqviSa  1 �  Ip � 7 
b) Tixnari  7 <  Ip � 17 
g) Tixa  Ip > 17 

 

 

muxli 7. mtvrovan-Tixovani gruntebis nairsaxeoba denadobis 

maCveneblis mixedviT 

 

cxrili 6 

Tixovani gruntebis dasaxeleba denadobis maCvenebeli IL 
a) TixaqviSebi  

a.a) myari IL < 0 
a.b) plastikuri 0 � IL � 1 
a.g) denadi IL> 1 
b) Tixnarebi da Tixebi:  

b.a) myari IL < 0 
b.b) naxevrad myari 0 � IL  � 0,25 
b.g) Znelplastikuri 0,25 < YIL  � 0,50 
b.d) rbilplastikuri 0,50 < IL  � 0,75 
b.e) denadplastikuri 0,75 < IL  � 1 
b.v) denadi IL > 0 
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danarTi 2 

(rekomendebuli) 

 

muxli 1. gruntebis simtkicisa da deformaciis maxasiaTeblebi 

 

danarT 2-Si mocemulia: 

 

a) meoTxeuli warmoSobis qviSovani gruntebis Cn kuTri SeWidulobis, 

kpa (kgZ/sm2), �n Siga xaxunis kuTxis, grad. da E deformaciis modulis, mpa 

(kgZ/sm2) normatiuli mniSvnelobebi ------------------------------------------------------------------------- cxrili 1 

 

b) meoTxeuli warmoSobis mtvrovan-Tixovani gruntebis Cn kuTri 

SeWidulobis, kpa (kgm/sm2) da �n Siga xaxunis kuTxis normatiuli 

mniSvnelobebi ------------------------------------------------------------------------------------------------------------------------- cxrili 2  

 

g) araCajdomadi mtrovan-Tixovani gruntebis E deformaciis modulis, 

mpa (kgZ/sm2) normatiuli mniSvnelobebi ------------------------------------------------------------------ cxrili 3  

 

d) gruntebis maxasiaTeblebi moyvanilia 1-3 cxrilebSi. dasaSvebia 

gamosayeneblad fuZis gaangariSebisas. 

 

 

muxli 2.  meoTxeuli warmoSobis qviSovani gruntebis Cn kuTri 
SeWidulobis, kpa (kgZ/sm2), �n Siga xaxunis kuTxis, grad. 

da deformaciis modulis, mpa (kgZ/sm2) normatiuli 

mniSvnelobebi 

 

cxrili 1 

qviSovani 

gruntebi 

maxasiaTeb-

lebis 

aRniSvna 

maxasiaTeblebi e forianobis koeficientis 
mixedviT 

0,45 0,55 0,65 0,75 

a) kenWovani 

da msxvili 

Cn 
�n 
E 

2,0 (0,02) 

43 

50(500) 

1,0(0,01) 

40 

40(400) 

- 

38 

30(300) 

- 

- 

- 

b) saSualo 

simsxosi 

Cn 
�n 
E 

3,0(0,03) 

40 

50(500) 

2,0(0,02) 

38 

40(400) 

1,0(0,01) 

35 

30(300) 

- 

- 

- 

g) wvrili Cn 
�n 
E 

6,0(0,08) 

38 

48(480) 

4,0(0,04) 

36 

38(380) 

2,0(0,02) 

32 

28(280) 

- 

28 

18(180) 

d) 

mtvrovani 

Cn 
�n 
E 

8,0(0,08) 

36 

39(390) 

6,0(0,06) 

34 

28(280) 

4,0(0,04) 

30 

18(180) 

2,0(0,02) 

26 

11(110) 
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danarTi 3 

  (rekomendebuli) 

 

muxli 1.  fuZe-gruntis Ro pirobiTi saangariSo winaRobebi  

 

1. danarTi 3-Si mocemulia: 

 

a) msxvilnatexovani gruntebis pirobiTi Ro saangariSo  
winaRoba -------------------------------------------------------------------------------------------------------------------------------- cxrili 1 

 

 b) qviSovani gruntebis pirobiTi Ro saangariSo  
winaRoba -------------------------------------------------------------------------------------------------------------------------------- cxrili 2 

 

g) mtvrovan-Tixovani gruntebis Ro pirobiTi saangariSo  

winaRoba -------------------------------------------------------------------------------------------------------------------------------- cxrili 3 

 

d) Cajdomadi gruntebis Ro pirobiTi saangariSo  

winaRoba -------------------------------------------------------------------------------------------------------------------------------- cxrili 4 

 

 e) nayari gruntis Ro pirobiTi saangariSo  

winaRoba -------------------------------------------------------------------------------------------------------------------------------- cxrili 5 

 

 

2. SeniSvna. fuZe-gruntis pirobiTi saangariSo winaRobebi (cxr. 1-5), 

gamoiyeneba saZirkvlebis zomebis winaswari gansazRvrisaTvis. Ro-is 
mniSvnelobis are saZirkvlebis zomebis saboloo gansazRvrisaTvis naCvenebia 

me-11 muxlis me-6 punqtSi.  

 

3. gruntebisaTvis Sualeduri mniSvnelobebi e da Ik (cxr. 1-3), �d da Sr 

(cxr. 4) da Sr (cxrili 5) miiReba interpolaciiT. 

 

4. Ro–is mniSvnelobebi miekuTvneba saZirkvlebs, romelTa Ziris  siganea 

1 m da CaRrmaveba d = 2 m. saZirkvlebis zomebis saboloo daniSvnisaTvis 

gruntis saangariSo winaRoba ganisazRvreba me-7 formuliT. 

 

muxli 2. msxvilnatexovani gruntebis pirobiTi Ro saangariSo winaRoba 
cxrili 1 

 

gruntebis dasaxeleba Ro kpa (kgZ/sm2) 

a) xreSovani (RorRovani)SemvsebiT:   

a.a)qviSovaniT 600(6) 

a.b)mtvrovan-TixovaniT  

a.g)rodesac IL � 0,5 450(4,5) 

a.d)0,5 < IL � 0,75 400(4) 

b) kenWovani (xvinWovani) SemvsebiT:  

b.a) qviSovaniT 500(5) 

b.b) mtvrovan-TixovaniT  

b.g) rodesac IL � 0,5 400(4) 

b.d) 0,5 < IL � 0,75 350(3,5) 
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danarTi 3-is gagrZeleba 

muxli 3. qviSovani gruntebis pirobiTi Ro saangariSo winaRoba 
cxrili 2 

qviSebi Ro kpa (kgZ/sm2), simkvirvis mixedviT 

mkvrivi saSualo simkvrivis 

a) msxvili 600(6,0) 500(5) 

b) saSualo simsxos 500(5,0) 400(4) 

g) wvrili:   

g.a) mcireteniani 400(4,0) 300(3) 

g.b) teniani da wyliT 

gaJRenTili 

 

300(3,0) 

 

200(2) 

d) mtvrovani:   

d.a) mcireteniani 300(3,0) 250(2,5) 

d.b) teniani 200(2,0) 150(1,5) 

d.g) wyliT gaJRenTili 150(1,5) 100(1,0) 

 

muxli 4. mtvrovan-Tixovani gruntebis pirobiTi Ro saangariSo winaRoba 
cxrili 3 

mtvrovan-Tixovani 

gruntebi 

forianobis 

koeficienti e 
Ro kpa (kgm/sm2), denadobis maCveneblis 

mixedviT 

IL = 0 IL = 1 
a) TixaqviSa 0,5 

0,7 

300(3,0) 

250(2,5) 

300(3,0) 

200(2,0) 

b) Tixnari 0,5 

0,7 

1,0 

300(3,0) 

250(2,5) 

200(2,0) 

250(2,5) 

180(1,8) 

100(1,0) 

g) Tixa 0,5 

0,6 

0,8 

1,1 

600(6,0) 

500(5,0) 

300(3,0) 

250(2,5) 

400(4,0) 

300(3,0) 

200(2,0) 

100(1,0) 

 

muxli 5. Cajdomadi gruntebis Ro pirobiTi saangariSo winaRoba 
cxrili 4 

 

 

gruntebi 

Ro kpa (kgZ/sm2) 

bunebrivi struqturis 

gruntebi, rodesac mSrali 

gruntis simkvrivea �d t/m3 

Semkvrivebuli gruntebi, 

rodesac mSrali gruntis 

simkvrivea �d t/m3 

1,35 1,55 1,6 1,7 

a) TixaqviSa 300(3) 

150(1,5) 

350(3,5) 

180(1,8) 

200(2,0) 250(2,5) 

b) Tixnari 350(3,5) 

180(1,8) 

400(4,0) 

200(2,0) 

250(2,5) 300(3,0) 

(SeniSvna. mricxvelSi moyvanilia Cajdomadi gruntebi, romelTa tenianobis 

xarisxi Sr � 0,5; mniSvnelSi – igive gruntebi, romelTa tenianobis xarisxi Sr 

� 0,8.) 
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danarTi 3-is gagrZeleba 

 

 

muxli 6. nayari gruntis Ro pirobiTi saangariSo winaRoba 
 

cxrili 5 

 

 

yrilis 

daxasiaTeba 

Ro, kpa (kgZ/sm2) 

 

msxvili, saSualo simsxos 

da wvrili qviSebi 

tenianobis xarisxis 

mixedviT Sr 

mtvriani qviSebi, qviSnarebi, 

Tixnarebi da Tixebi 

tenianobis xarisxis  

mixedviT Sr 

Sr � 0,5 Sr � 0,8 Sr � 0,5 
 

Sr � 0,8 

a) yrilebi age-

buli Semkvri-

vebiT 

 

 

250(2,5) 

 

 

200(2,0) 

 

 

180(1,8) 

 

 

150(1,5) 

b) nayari grunte-

bi da warmoebis 

narCenebi: 

b.a)SemkvrivebiT 

b.b)Seumkvirveblad 

 

 

 

250(2,5) 

180(1,8) 

 

 

 

200(2,0) 

150(1,5) 

 

 

 

180(1,8) 

120(1,2) 

 

 

 

150(1,5) 

100(1,0) 
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danarTi 4 

 

fuZis zRvruli deformacia 

   

cxrili 1 

 

nagebobebi 

fardobiT 

dajdomaTa 

sxvaoba  
S  
                  Lu    

daxra 

iu 
saSualo Su 

(frCxilebSi 

maqsimaluri 

Smax,u) 

dajdoma, sm 

a) samrewvelo da saqalaqo 

erTsarTuliani da mravalsarTuliani 

Senobebi sruli karkasiT: 

a.a) rkinabetonis 

a.b) foladis 

 

 

 

0.002 

0,004 

 

 

 

- 

- 

 

 

 

(8) 

(12) 

b) Senobebi da nagebobebi, romelTa 

konstruqciebSi ar warmoiSveba 

damatebiTi Zalva araTanabari 

dajdomebisagan 

 

 

 

0,006 

 

 

 

- 

 

 

 

(15) 

g) mravalsarTuliani ukarkaso 

Senobebi mzidi kedlebiT: 

g.a) msxvili panelebisgan 

g.b) msxvili blokebisagan, an 

aguris wyobiT 

g.g) igive, daarmaturebiT 

 

 

0,0016 

0,0020 

 

0,0024 

 

 

0,005 

0,005 

 

0,005 

 

 

10 

10 

 

15 

d) elevatorebi rkinabetonis: 

d.a) monoliTuri konstruqciis 

d.b) asawyobi konstruqciis 

 

- 

- 

 

0,003 

0,003 

 

40 

30 

e) sakvamle milebi simaRliT H, m: 

e.a) H � 100 
e.b) 100 < H � 200 
e.g) 200 < H � 300 
e.d) H > 300 

 

- 

- 

- 

- 

 

0,005 

1/(2H) 
1/(2H) 
1/(2H) 

 

40 

30 

20 

10 

v) xisti nagebobebi 100 m-mde 

simaRliT garda poz. 4 da 5 

 

- 

 

0,004 

 

20 

z) kavSirgabmulobis saanteno 

nagebobebi 

 

- 

 

0,002 

 

20 

T) eleqtrogadamcemi sahaero xazebis 

sayrdenebi 

 

0.003 

 

0,003 

 

- 
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danarTi 5 

(savaldebulo) 

 

muxli 1. fuZis gaangariSeba deformaciaze  

 

 

1. fuZis dajdoma S,  wrfivad deformirebadi naxevarsivrcis saangariSo 
sqemis gamoyenebiT, ganisazRvreba Sreobrivi Sejamebis meTodiT Semdegi 

formuliT: 

 

                                                  n       �zp,i   hi 
                                       S = � �                                   ,                                                                                    (1) 

                                                 i=1          Ei  
 

sadac, 

a) � uganzomilebo koeficientia da tolia  0,8; 

b) �zp,i   - damatebiTi vertikaluri normaluri Zabvis saSualo mniSvneloba 

gruntis i-ur SreSi, romelic udris Zabvebis naxevarjams zeda da qveda 

sazRvarze; 

g) hi da Ei - Sesabamisad gruntis i-uri Sris sisqe da deformaciis 

modulia; 

d) n - Sreebis ricxvi fuZis aqtiur zonaSi. normaluri Zabvis 

ganawileba fuZis siRrmeze naCvenebia nax. #1-ze. 

 

 

                
 

nax. 1. vertikaluri Zabvis ganawilebis sqema wrfivad-deformaciis 

naxevarsivrcis meTodiT 

 

e) DL – moSandakebis niSnuli; 

v) NL – bunebrivi reliefis zedapiris niSnuli; 

z) FL – saZirkvlis Ziris niSnuli; 

T) WL – miwisqveSa wylis done; 
i) BC – kumSvadi zonis qveda zRvari; 
k) d da dn – saZirkvlis CaRrmaveba Sesabamisad moSandakebisa da 

bunebrivi reliefis zedapiris donidan;  
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l) b – saZirkvlis Ziris sigane;  

m) P – saSualo wneva saZirkvlis Zirze; 

n) Po – damatebiT wneva saZirkvlis Zirze; 

o) �zg – bunebrivi Zabva z siRrmeze saZirkvlis Ziridan; 

p) �zgo – bunebrivi Zabva saZirkvlis Zirze; 

J) �zp – damatebiTi vertikaluri Zabva z siRrmeze saZirkvlis 

zedapiridan;  

r) �zpo – damatebiTi vertikaluri Zabva saZirkvlis Zirze; 

s) Hc – kumSvadi zonis sizrqe.  
 

2. gruntebis bunebrivi Zabvebi (�zp) saZirkvlis Zirze da z siRrmze 

saZirkvlis Ziridan ganisazRvreba Semdegi formuliT 

 

                                   �zp = � �dn + ��i  hi    ,                                                         (2) 
 

sadac, 

a) � �  gruntis kuTri wonaa, saZirkvlis Ziris maRla; 

      b)  dn - aRniSvna ixileT nax. #1-ze; 

g)   �i  da hi – Sesabamisad gruntis i-uri Sris kuTri wona da sisqe. 
 

3. gruntis kuTri wona � miwisqveSa wylis donis dabla, aiReba gruntis 

wyalSi Sewonili mniSvnelobiT. gruntis kuTri wona, Tu igi mdebareobs 

miwisqveSa wylis donis dabla da gruntis fena wyaluJonadia, misi 

mniSvneloba aiReba wyalSi Setivtivebis gareSe.  

 

4. damatebiTi vertikaluri Zabva saZirkvlis Ziridan z siRrmeze 

(saZirkvlisaTvis siganiT b � 10 m, miiReba P0 = P) ganisazRvreba Semdegi 

formuliT:   

 

                                             �z = � po  = �  (p–   �zgo) ,                   (3) 
 

sadac, 

a) � aris wnevis gabnevis koeficienti (cxr. 1), romelic damokidebulia 

saZirkvlis Ziris formaze, sworkuTxa saZirkvlis gverdebis Tanfardobasa   

� = a / b da fardobiT siRrmeze 
 = 2z / b; 
b) P0 - saSualo wneva saZirkvlis Zirze; 

g) �zgo - gruntis bunebrivi Zabva saZirkvlis Zirze (moWriT 

moSandakebisas miiReba �zqo = �1�d, moSandakebis gareSe da moSandakebisas 

dayriT �1zgo = �� dn , sadac �� dn aris gruntis kuTri wona saZirkvlis Ziris 

maRla;  d da dn –aRniSnulia 1 naxazze).  

 

5. fuZis kumSvadi (aqtiuri) zonis qveda zRvari miiReba z = Hc siRrmeze, 

sadac sruldeba piroba �zp = 0,2 �zg (aq �zp  vertikaluri Zabvaa z = Hc siRrmeze, 
�zg  - gruntis sakuTari woniT gamowveuli Zabva imave siRrmeze). Tu 

zemoaRniSnuli qveda zRvris piroba sruldeba gruntis SreSi, sadac gruntis 

deformaciis moduli E < 5 mpa (50 kgZ/sm2), maSin aqtiuri (kumSvadi) zonis 
qveda zRvari ganisazRvreba �zp = 0,1�zg pirobiT.  
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danarTi 5-is gagrZeleba 

 

muxli 2. arsebuli saZirkvlis dajdoma mezoblad asagebi nagebobis 

gavleniT  

 

1. damatebiTi vertikaluri �zp1M Zabva z siRrmeze im vertikalze, romelic 

gadis gasaangariSebeli saZirkvlis centrSi, ganisazRvreba Zabvebis 

algebruli SejamebiT oTxi fiqtiuri saZirkvlisagan (nax. 2) ganisazRvreba 

Semdegi formuliT: 

         �zqm = 0,25 q (��1 + ��2 – ��3 – ��4),                       (4) 
sadac,       a) ��1 aris Zabvis gabnevis koeficienti MfbF sworkuTxedisaTvis; 

        b) ��2 - MKaF sworkuTxedisaTvis; 

        g) ��3 - MfCm sworkuTxedisaTvis; 

        d) ��4 - Knm sworkuTxedisaTvis; 

        e) q – saSualo wneva saZirkvlis Zirze.  

 

a) mezobeli saZirkveli      b) arsebuli saZirkveli   g) wnevaTa epiurebi 

 

 
.    nax. 2. ddamatebiTi vertikaluri Zabvis ganawileba siRrmeSi arsebuli 

saZirkvlis fuZeSi mezobeli nagebobebis gavlenis gaTvaliswinebiT kuTxur 

wertilTa meTodiT:  

a) a – mezobeli saZirkveli;  

b) b -  arsebuli saZirkveli;  

g) g - wnevaTa epiurebi:  

d) p – Tanabarganawilebuli datvirTva arsebuli saZirkvlis Zirze;  

e) q – igive, mezobeli saZirkvlis Zirze. 

 

2. fiqtiuri saZirkvlis ganlagebis sqema naxazze naCvenebia niSnebiT 

(+an-), rac unda gaviTvaliswinoT formulaSi. 

 

3. damatebiTi vertikaluri sruli Zabva �z� arsebuli saZirkvlis Zirze z 
siRrmeze im vertikalze, romelic gadis gasaangariSebeli saZirkvlis 

centrSi, rodesac mxedvelobaSi miiReba mezobeli saZirkvlis gavlena, 

ganisazRvreba Semdegi formuliT: 

  k 
                 �z�  = �zp + �  �zq,M,                            (5) 

  1 

sadac,   a)  �zp aris damatebiTi vertikaluri Zabva; 

        b)  z siRrmeze arsebuli saZirkvlis Zirze;  

    g)   K - fiqtiuri saZirkvlis ricxvi; 

    d) �zq aris damatebiTi vertikaluri Zabva z siRrmeze im vertikalze, 

romelic gadis arsebuli saZirkvlis Zirze, mezobeli saZirkvlis gavleniT 

kuTxur wertilTa meTodiT.  
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danarTi 5-is gagrZeleba 

 

 

muxli 3. saZirkvlis dajdomis gansazRvra wrfivad-deformirebadi Sris 

meTodiT 

 

1. fuZis dajdoma wrfivad-deformirebadi Sreebis meTodiT, 

ganisazRvreba Semdegi formuliT (nax. 3): 

 

 

                                                 P b Kc      n       Ki – Ki-1 
                                       S =                   �                         ,                                             (6) 
                                                    Km        1            Ei 
 

 sadac, 

a) P  aris saZirkvlis Zirze saSualo wneva, rodesac b �10 m; 
b) b - marTkuTxa saZirkvlis sigane an wriuli saZirkvlis diametri; 

g) Kc da Km – koeficientebi, romlebic aiReba me-2 da me-3 cxrilebidan; 

d) n - fuZis saangariSo sisqis farglebSi moqceuli Sreebis ricxvi, 

romlebic erTmaneTisagan gansxvavdeba kumSvadi TvisebebiT; 

e) Ki da Ki-1 – koeficientebi, romlebic aiReba me-4 cxrilidan imis 

mixedviT, Tu rogoria saZirkvlis Ziris forma, marTkuTxa saZirkvlis 

gverdebis fardoba da gansaxilveli Sreebis zedapiris fardobiTi CaRrmaveba 

saZirkvlis Ziridan; 

v) E - gruntis i-uri Sris deformaciis moduli. 

 

 

 

 

               

Nn

Nn

 
 

 

 

 nax. 3. dajdomis gaangariSebis sqema wrfivad-deformirebadi Sreebis 

meTodiT. (SeniSvna: zemoT naCvenebi formulis gamoyeneba daiSveba xisti 

saZirkvlis dajdomis gansazRvrisaTvis). 
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cxrili 2 

Kc koeficienti 
 

Sris fardobiTi sisqe 
� = 2HH/b koeficienti  Kc 

a) 0 < 
� � 0,5 1,5 

b) 0,5 < 
� � 1 1,4 

g) 1 < 
� � 2 1,3 

d) 2 < 
� � 3 1,2 

e) 3< 
� � 5 1,2 

v)  
� >5 1,0 

 

 

 

 

cxrili 3 

fuZe-gruntis 

deformaciis 

modulis E(E) 
saSualo 

mniSvneloba, mpa 

(kg/sm2) 

Kmkoeficienti saZirkvlis b-s siganis mixedviT, m  
 
 

b < 10 

 
 

10 � b � 15 

 
 

b > 15 

a) E < 10 (100) 1 1 1 

b) E � 10 (100) 1 1,35 1,5 

 

2. fuZis saangariSo sisqed miiReba manZili saZirkvlis Ziridan im Sris 

zedapiramde, romlis deformaciis moduli E � 100 mpa (1000 kg/sm2), xolo 

rodesac E � 10 mp da b � 10 m, gamoiTvleba Semdegi formuliT: 

 

 
                                      H = (Ho + �b) Kp ,                                                         (7)  

 

sadac, Ho da � miiReba Sesabamisad toli mtvrovan-Tixovani gruntisaTvis 9 m 

da 0,15; qviSovani gruntisaTvis – 6 m da 0,1; 

 

3.  Kp -koeficienti, romelic aiReba 0,8, Tu saSualo wneva saZirkvlis 

Zirze aris 100 kpa (1 kgZ/sm2). xolo Kp = 1,2, Tu saSualo wneva saZirkvlis 

Zirze aris 500 kpa (5 kgZ/sm2) P-s saSualo mniSvnelobisaTvis Kp aiReba 

interpolaciiT.  
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danarTi 5-is gagrZeleba 

 

muxli 4.     saZirkvlis daxrilobis krenis gansazRvra 

 

1. sworkuTxa formis saZirkvlebis daxra vertikaluri RerZidan, 

romelic SeiZleba warmoiSvas saZirkvlis araTanabari dajdomis Sedegad, 

ganisazRvreba Semdegi formuliT: 

 

                                                        S1 – S2 
                                         tg � =                     ,                                                              (8) 
                                                            b 

sadac, 

     a) S1 da S2 aris saZirkvlis napirebis dajdoma; 

     b)   b - saZirkvlis sigane; 

     g)  � - daxris kuTxe, grad. 

 

2. eqscentrulad datvirTuli sworkuTxa formis saZirkvlis daxra 

(udidesi da umciresi gverdebis mimarTulebiT) wrfivad deformirebadi 

naxevarsivrcis meTodiT iangariSeba Semdegi formuliT: 

 
                                                   1 – �2             N ea 
                                             ia =              Ka                 ,                                               (9) 
                                                      E                (a /2)3 

 
                                                   1 – �2             N eb 
                                             ia =              Kb                 ,                                                (10) 
                                                      E                (b /2)3 

sadac, 
 

a) N aris yvela vertikaluri datvirTvis jami saZirkvlis Zirze; 

b) ea da eb – Sesabamisad, manZili tolqmedebis modebis wertilidan 

saZirkvlis Ziris naxevramde udidesi da umciresi gverdebis mimarTulebiT; 

g) E da � – Sesabamisad, gruntis deformaciis moduli da puasonis 

koeficienti; 

d) Ka  da Kb   – koeficientebi ganisazRvreba saZirkvlis Ziris gverdebis 

TanafardobiT (cxrili 5). 

 

cxrili 5 

3.      Ka da Kb koeficientebis mniSvnelobebi 

 

koeficientebi sworkuTxa formis saZirkvlis gverdebis Tanafardoba � = a /b 
1,0 1,4 1,8 2,4 3,2 5,0 

a) Ka 0,55 0,71 0,83 0,97 1,1 1,44 

b) Kb 0,50 0,39 0,33 0,25 0,19 0,13 

 

4. puasonis koeficienti (�) sxvadasxva gruntebisaTvis aiReba: 

a) msxvilnamtvrevi – 0,27;  

b) qviSa da TixaqviSa – 0,30;  

g) Tixnari – 0,35, 

d) Tixa – 0,42. 
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danarTi 5-is gagrZeleba 

 

muxli 5. fuZe-gruntebis Cajdomis gansazRvra 

 

1. fuZe-gruntebis Cajdoma Ssl, romelic SeiZleba gamowveul iqnes misi 

dasvelebiT rogorc zemodan, ise qvemodan miwis wylis donis awevis Sedegad, 

ganisazRvreba Semdegi formuliT: 

                              n 
                                                  Ssl = � �sl,i  hi  Ksl,i  ,                                                   (11)  
                                                           i=1 

sadac, 

      a)  �sl,i  aris fardobiTi Cajdoma, romelic ganisazRvreba TiToeuli 

elementaruli Sris  SualedisaTvis; 

b)  hi - gruntis i-uri Sris sisqe; 
g)  Ksl,i - koeficienti, romelic ganisazRvreba me-3 punqtis miTiTebebiT; 

d)  n - Sreebis ricxvi, Cajdomadobis zonis farglebSi (nax. 4).   

 

                  
nax. 4. ffuZis Cajdomis gasaangariSebeli sqema 

 

a) h1, h2 da h3 – Cajdomadi fenis calkeuli Sreebis sisqe;  

b) �z1, �z2 da �z3 – Sesabamisad, aRniSnuli Sreebis vertikaluri Zabvebis 

mniSvnelobebi;  

g)  1, 2 da 3 – wertilebis CaRrmavebis done, sadac nimuSebi aiReba. 

 

2. gruntis fardobiTi Cajdomadoba ganisazRvreba gruntis nimuSis 

gamocdiT kumSvaze kompresiis pirobebSi 

                                                               ho – hsat 
                                                   �sL =                        ,                                                   (12) 
                                                                  hg 

sadac, 

a)  ho  aris nimuSis simaRle bunebrivi tenianobis pirobebSi da P wnevis     
qveS (P = �zp + �zg) kompresiul pirobebSi; 

b)  hsat  - nimuSis simaRle imave wnevis qveS sruli wyalgaJRenTvis 

pirobebSi; 

g)  hg - imave nimuSis simaRle bunebrivi tenianobis pirobebSi gruntis 

sakuTari wonis ekvivalenturi wneviT. 
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3. koeficienti Ksl,i: roca saZirkvlis sigane b �12 m, miiReba 1-is toli;    

Tu b � 3 m, gamoiTvleba Semdegi formuliT: 

 

                                                    
                                                          (P – Psl,i) 
                             Ksl,i =  0,5 + 1,5                       ,                                                      (13) 
                                                                Po 
 
4. aq  P aris saSualo wneva saZirkvlis Zirze, kpa (kgZ/sm2); Psl,i - gruntis 

i-uri Sris sawyisi Cajdomadi wneva, romelic iseTi wnevis tolia, romlis 

zemoqmedebiT iwyeba gruntis Cajdomadi deformaciebi, misi dasvelebis 

pirobebSi anu wneva, romlis drosac fardobiTi Cajdomadoba   �se = 0,01); Po - 

wneva, romelic udris 100 kpa (1 kgZ/sm2). 

  

5. imis Semdeg, rodesac damTavrdeba Cajdomadi deformaciebi, iwyeba 

jdomadi xasiaTis deformaciebi, romelsac angariSoben Sreobrivi Sejamebis 

meTodiT. jdomadi da Cajdomadi vertikaluri deformaciebis jami ar unda 

aRematebodes zRvruli deformaciis mniSvnelobas (ix. danarTi 4). fuZis 

aqtiuri gavrcelebis qveda zRvari aiReba iseTi siRrmiT, sadac gare 

datvirTvebiTa da gruntis sakuTari woniT gamowveuli jamuri Zabva toli 

iqneba sawyisi Cajdomadi wnevisa. saangariSo wnevas adgenen me-7 formuliT, 

sadac �II da Cn mniSvneloba ganisazRvreba gruntis wyliT gaJRenTili 

mdgomareobisaTvis.  

 

 

muxli 6. fuZis deformaciis gansazRvra gajirjvebadi gruntebisaTvis 

 

1. fuZis aweva gruntis gajirjvebis Sedegad, misi dasvelebis gamo, 

ganisazRvreba Semdegi formuliT: 

 

                         n 
                                        hsw = � �sw,i  hi  Ksw,i   ,                                                        (14)  
                                                  i=1 

 

sadac,  

       a)  �sw,i   aris gruntis i-uri Sris fardobiTi jirjvadoba; 

  b)   hi - gruntis i-uri Sris sisqe; 
 g)   Ksw,i - koeficienti, romelic erTze naklebia da damokidebulia 

gruntze gadacemuli wnevis sidideze ix. p. 2; 

        d)     n - Sreebis ricxvi, gruntis gajirjvebis zonaSi. 

 

2. gruntis fardobiTi gajirjveba gamoiTveleba Semdegi formuliT: 

 

                                                             hsat – h 
                                              �sw =                        ,                                                                    (15) 
                                                                h 
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sadac,  

a) h aris nimuSis simaRle bunebrivi tenianobis pirobebSi, roca igi 

SekumSulia kompresiis pirobebSi jamuri P wneviT; 
b) hsat - imave nimuSis simaRle imave datvirTvis qveS, magram dasvelebis 

Semdeg. 

 

3. Ksw koeficienti, romelic damokidebulia srul vertikalur �z 

Zabvaze, miiReba: 

a) 0,8 – roca �z = 50 kpa (0,5 kg/sm2); 

b) 0,6 – roca �z = 300 kpa (3 kg/sm2) 

g) Sualeduri mniSvnelobebi ki interpolaciiT miiReba.  

 

4. sruli vertikaluri Zabvebi z siRrmeze saZirkvlis Ziridan 

ganisazRvreba Semdegi formuliT: 

 

                  �z = �zp + �zg + �za,                                                                                (16) 

 

sadac, 

a) �zp  da  �zg   vertikaluri Zabvebia Sesabamisad, saZirkvlisa da gruntis 

sakuTari wonisagan; 

b) �za - damatebiTi vertikaluri wneva gamowveuli dasvelebis farTobis 

gareT mdebare gruntis wonis gavleniT (�za = kg � (d + z), sadac  kg  koeficientia 

(cxr. 6) 

 

 

koeficienti kg 

 

cxrili 6 

(d + z) Bw roca dasvelebis farTobis sigrZis Sefardeba siganesTan Lw / Bw  

1 2 3 4 5 

a) 0,5 0 0 0 0 0 

b) 1 0,58 0,50 0,43 0,36 0,29 

g) 2 0,81 0,70 0,61 0,50 0,40 

d) 3 0,94 0,82 0,71 0,59 0,47 

e) 4 1,02 0,89 0,77 0,64 0,53 

v) 5 1,07 0,94 0,82 0,69 0,77 

 

 

5. gajirjvebis qveda zRvari (Hsw) miiReba siRrmeze, sadac sruli 

vertikaluri Zabva   udris gajirjvebis wnevas Psw. gamocdebis monacemebis 

uqonlobis SemTxvevaSi miiReba Hsw  = 5m. 
 

 

  


