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winasityvaoba 
 
 

 
saxelmZRvanelo exeba sainJinro geologiur klasifikaciaSi 

miRebuli sxvadasxva jgufis qanebis ragvarobisa da mdgomareobis, gran-
ulometriuli da nivTieri Sedgenilobis, fizikur-meqanikuri da wylo-
vani Tvisebebis Teoriuli, savele-vizualuri da laboratoriuli samu-
Saoebis kvleviT organizacias, maTi Catarebisa da damuSavebis racion-
alur Tanamimdevrobas, miRebuli Sedegebis gamosaxvis rogorc arsebul, 
ise Cvens mier SemuSavebul axal xerxebs, saangariSo maCveneblebis maTe-
matikur-statistikur damuSavebas, sxavadasxva jgufis qanebze Senoba-
nagebobebis daproeqtebis Taviseburebebs, teqnikuri angariSis Sedgenis 
sqemasa da mis Sinaarss. saxelmZRvaneloSi aRwerilia is xelsawyoebi da 
mowyobilobebi, romlebic gamoiyeneba qanebis aRniSnuli Tvisebebis 
Seswavlisas. 

saxelmZRvanelo gankuTvnilia sainJinro geologiis specialobis 
studentebisa da specialistTa im wrisaTvis, romlebic Seiswavlian 
qanebs sxvadasxva daniSnulebis nagebobebis mSeneblobis sakiTxebTan da-
kavSirebiT.  
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Sesavali 

 
 
 

gruntmcodneoba sainJinro geologiis damoukidebeli, SedarebiT ax-
ali mimarTulebaa. grunti qanis pirobiTi gamoyenebiTi saxelwodebaa. 
igi adamianis sainJinro saqmianobis obieqtia da masSi gulisxmoben 
nebismier niadagsa da qans, romelsac iyeneben rogorc bunebriv fuZes, 
garemos an saSen masalas sxvadasxva tipisa da daniSnulebis nagebobe-
bisaTvis. 

gruntmcodneoba mtkice Teoriul safuZvelzea damyarebuli. misi 
warmoSobisa da ganviTarebis umTavresi faqtoria adamianis samSeneblo 
saqmianoba. igi Seiswavlis qanebis Sedgenilobas (struqturas), aRnagobas 
(teqsturas), fizikur-meqanikur Tvisebebsa da maTi gaumjobesebis xelov-
nur meTodebs. 

amJamad gruntmcodneoba Sinaarsobrivad ufro farTo cnebaa da mo-
icavs qanebis petrologiuri kvlevis amocanebsac, kerZod, yvela im pro-
cesis Seswavlas, romlebic ganapirobeben qanebis warmoSobisa da maTi 
Semdgomi saxecvlis kanonzomierebebs, wolis pirobebis, napralovnebis, 
gamofitvis, daZabuli mdgomareobis, mSenebare nagebobaTa, sainJinro saq-
mianobisa da sxva faqtorebis gavlenas qanebis Tvisebebze. aRniSnulis 
gamo specialistTa didi nawili gruntmcodneobas sainJinro petrolo-
gias uwodebs. 

samSeneblo saqmianoba cvlis bunebriv fizikur-geologiur proce-
sebs. erT SemTxvevaSi igi mcirdeba an wydeba, sxva SemTxvevebSi Zlier-
deba an warmoiqmneba axali. amitom gruntebis vargisianobis dadgena mSe-
neblobis an teritoriis sameurneo aTvisebis TvalsazrisiT metad 
sapasuxismgeblo da mniSvnelovani amocanaa. 
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I Tavi 

 

qanmaSeni mineralebi da qanebis ZiriTadi  

genetikuri tipebi 

 

I.1. mineralTa fizikuri Tvisebebi da klasifikacia 

 

adamianis sainJinro saqmianoba ZiriTadad moicavs dedamiwis qerqis 

zeda sferos anu liTosferos Seswavlas, romlis agebulebaSi monawi-

leoben sxvadasxva Sedgenilobisa da warmoSobis mineralebi da qanebi.  

minerali erTi an ramdenime elementis Semcveli bunebrivi sxeulia, 

romelsac aqvs garkveuli qimiuri Sedgeniloba, fizikuri Tvisebebi da 

warmoqmnilia miwis qerqSi mimdinare fizikur-qimiuri da biologiuri 

procesebis Sedegad. mineralebi garkveuli xarisxiT gansazRvraven qane-

bis fizikur-meqanikur Tvisebebs, xSirad ganapirobeben maT dasaxelebas 

da sainJinro-geologiuri TvalsazrisiT gansakuTrebul interess 

iwveven. 

dedamiwis qerqi Seicavs ramdenime aTas minerals da mis saxe-

sxvaobebs, magram maTi umetesoba gvxvdeba iSviaTad da mxolod 30-40 

iTvleba e.w. qanmaSenad. 

agebulebis mixedviT mineralebi iyofa kristalur da amorful 

sxeulebad. kristalur mineralebs aqvs unari, warmoqmnan mxolod maT-

Tvis damaxasiaTebeli swori geometriuli formis sxeulebi, amorful 

nivTierebebs ki axasiaTebs naRvenTi formebi priala borcviani zeda-

piriT. 

qanmaSen mineralebs Soris arCeven mTavarsa da meorexarisxovans 

(aqcesoruls), romlebic gansazRvraven qanis ama Tu im saxes da mis saxe-

sxvaobas. 

mineralebs aqvs metnaklebad mudmivi qimiuri Sedgeniloba, morfo-

logiuri (garegani) niSnebisa da fizikuri Tvisebebis garkveuli maxa-

siaTeblebi. 

garegani niSnebis mixedviT gamoyofen marcvlovan, nemsisebr, priz-

mul, boWkovan, firfitovan, furclovan, qerclovan, farulkristalur 

da ooliTur (sferosebur warmonaqmnebs) tipis mineralebs. 
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fizikuri Tvisebebidan aRsaniSnavia: feri, monatexi, tkeCvadoba, 

simagre, simkvrive, elvareba, gamWvirvaloba da sxv. 

mineralis feri erT-erTi mniSvnelovani damaxasiaTebeli niSania, am-

itom bevr maTgans am niSnis mixedviT aqvs miRebuli saxelwodeba. 

magaliTad qloriti (“qloros” berZn. – mwvane), lazuriti (“azur” frang. 

laJvardi) da sxv. mineralis ferad iTvleba im xazis feri, romelsac is 

tovebs mouWiqurebul faifuris firfitaze gakawvrisas. bunebriv qimiur 

SenaerTebSi arCeven samgvar fers: 1. idioqromatuls (berZn. – “idio” 

Tavisi, “qrom” Seferva); 2. aloqromatuls (“alos” – ucxo) da 3. fsevdo-

qromatuls (“fsevdo” – cru). 

tkeCvadoba da monatexi _ mineralze meqanikuri zemoqmedebis 

Sedegad misi daSlis unaria. tkeCvadoba aris kristaluri mineralebis 

zustad garkveul mimarTulebaze daSlis Tviseba. tkeCvadobis sisrulis 

gamovlinebas xarisxis mixedviT arCeven gardamavals – friad srulidan 

(idealuridan) – friad arasrul tkeCvadobamde (srul, saSualo, 

arasrul). friad sruli tkeCvadobisas monatexis miReba sxva mimar-

TulebiT Tu ara tkeCvadobis sibrtyis gaswvriv, Znelia (miekuTvneba 

qarsebi), friad arasruli tkeCvadobis SemTxvevaSi ki praqtikulad 

tkeCvadobis sibrtyeebi ar SeiniSneba. im mineralebisTvis, romelTac ar 

aqvT tkeCvadoba, damaxasiaTebelia: niJariseburi, xiwvisebri, miwisebri, 

swori, uswormasworo, kauWismagvari, marcvlovani da monatexis sxva 

saxeebi.  

simagre ewodeba winaaRmdegobis im xarisxs, romelsac uwevs moce-

muli minerali raime meqanikur zemoqmedebas, kerZod, gakawvras. Cveuleb-

riv mineralogiur praqtikaSi iyeneben simagris gansazRvris martiv saSu-

alebas – erTi mineraliT meoris gakawvriT mineralTa SefardebiTi 

simagris dadgenas. am simagris gansasazRvravad miRebulia aTi mine-

raliT warmodgenili e.w. moosis skala. skalis mixedviT mineralis rig-

iTi nomeri gamoxatavs mis simagres, romelSic yoveli Semdgomi min-

erali basri wveriT kawravs winas. am skalis etalonad 1-10-mde simagris 

rigiT miRebulia Semdegi mineralebi: 1. talki; 2. TabaSiri; 3. kalciti; 4. 

fluoriti;  5. apatiti; 6. orToklazi; 7. kvarci; 8. topazi; 9. korundi; 10. 

almasi. saerTod frCxiliT ikawreba is mineralebi, romelTa simagre 
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ors ar aRemateba. daniT ifxaWneba 3-5 simagris mineralebi, Svidze meti 

simagris mineralebiT Wrian minas.  
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simkvrive (kuTri wona) aris mineraluri (myari) nawilis fardoba mis 

moculobasTan. yvelaze gavrcelebuli mineralebis simkvrive meryeobs 2.5-

dan 3.5 g/sm3-is farglebSi.     

elvareba ganisazRvreba mineralis zedapirze dacemuli sxivis na-

wilobrivi arekvliT. elvarebis intensivoba damokidebulia areklili 

sinaTlis raodenobaze. arCeven minis, abreSumisebr, mqrqal, sadafisebr, 

liTonis, cximovan da sxv. elvarebebs.  

gamWvirvaloba ewodeba mineralis mier sinaTlis gatarebis Tvisebas. 

gamoyofen gamWvirvale, naxevrad gamWvirvale da aragamWvirvale mine-

ralebs.  

mineralTa Tanamedrove klasifikacias safuZvlad udevs maTi qimiuri 

Sedgeniloba. liTosferoSi xvedriTi wilis mixedviT ZiriTadi miner-

alebia: 1. silikatebi (kaJmJavis marilebi); 2. Jangeulebi (Jangbadis 

sxvadasxva elementebTan SeerTebiT miRebuli mineralebi); 3. karbonatebi 

(naxSirmJavas (H2CO3) marilebi); 4. sulfatebi (gogirdmJavas (H2SO4) 

marilebi); 5. haloidebi (marilJavas (HCl) marilebi); 6. sulfidebi 

(sxvadasxva liTonis gogirdTan SeerTebis produqti); 7. fosfatebi 

(fosformJavas (H3PO4) marilebi); 8. TviTnabadi (xalasi) elementebi. 

aRniSnuli klasebis ZiriTadi ganmsazRvreli da sxva mniSvnelovani 

maCveneblebi mocemulia 1.1 cxrilSi. 

 

1.2. qanebis ZiriTadi genetikuri tipebi 

 
qani ewodeba erTi an ramdenime mineralisagan, zogjer sxva qanis na-

texebisagan Sedgenil mkvriv an fxvier agregats, romelic monawileobs 

dedamiwis qerqis agebulebaSi. 

warmoSobis pirobebis (genezisis) mixedviT qanebi iyofa sam jgufad _ 

magmur, danaleq da metamorful qanebad. 

 

magmuri qanebi 

 

magmuri qanebis Camoyalibeba mimdinareobs gansakuTrebul Termo-

dinamikur pirobebSi. misi produqtia miwis Rrma zonaSi arsebuli Txevad 

mdgomareobaSi myofi blanti masa _ magma. liTosferos sxvadasxva siRrme-
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ze gacivebuli magma siRrmul, anu intruziul da naxevrad siRrmul qanebs 

warmoqmnis, zedapirze amosuli (lava) _ amonTxeuls, anu efuziurs. 

rac ufro swrafad xdeba magmis gaciveba, miT naklebia misi 

Semadgeneli mineralebis gamokristalebis unari, amitom siRrmuli da 

naxevrad siRrmuli qanebisaTvis ZiriTadad damaxasiaTebelia srul-

kristaluri saSualo da msxvilmarcvlovani struqturebi, porfiruli 

saSualo, msxvil- da giganturmarcvlovani ZiriTadi masiT. efuziuri qane-

bisaTvis _ farulkristaluri, mkvrivi struqturebi porfiruli arakris-

taluri an Zalian wvrilmarcvlovani ZiriTadi masiT. cnobilia, rom mag-

muri, gansakuTrebiT efuziuri qanebis amorfuli nawili droTa ganmav-

lobaSi nawilobriv gamokristaldeba. erTdroulad Cndeba zogierTi ax-

ali mineralic, romelic ar aris damaxasiaTebeli axlad warmoqmnili 

qanisaTvis. aqedan gamomdinare, miRebulia efuziuri qanebis danawileba 

Zvel, saxeSecvlil (paleotipur) da axalgazrda _ axlad warmoqmnil (ne-

otipur) qanebad. 

magmuri qanebi gansxvavdeba agreTve wolis formebiT da ganlagebis 

pirobebiT. siRrmuli qanebi qmnis intruziul masivebs, baToliTebs, 

Stokebs (baToliTis zeda Seviwroebuli nawili); naxevradsiRrmuli _ li-

Tosferos Sreebs Soris SeWrili magmiT warmoqmnis sokos formis am-

aRlebebs (lakoliTebs), napralovan CanarTebs _ ZarRvebs. amofrqveuli 

qanebi warmoqmnis ganfenebs, nakadebs, gumbaTebs, daikebs (ZarRvis Sverili, 

romelic warmoqmnilia mis kontaqtSi arsebuli qanebis gamofitvis Sede-

gad). 

magmuri qanebis qimiuri klasifikaciis safuZvelia maTSi kaJmiwis -  

SiO2-is procentuli Semcveloba. arCeven mJave (SiO2>65%-ze), saSualo (65 

_ 52%), fuZe (52 _ 40%) da ultrafuZe (<40%-ze) qanebs.  

magmuri qanebis TiToeuli jgufis yvelaze ufro gavrcelebuli sax-

esxvaobebis – mindvris Spatis, kvarcisa da sxva mineralebis Semcvelobisa 

da maTi raodenobrivi monacemebis mixedviT (petrografiuli daxasiaTeba) 

mogvyavs I.2 cxrilSi. 
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cxrili I.2 
magmuri qanebis klasifikacia 

 
 

                          

                                   mineraluri                 

                         Sedgeniloba 

      

    genezisi 

  da struqtura                         

kaJmiwis (SiO2) Semcveloba 

mJave 
(SiO2-65-75%) 

saSualo 
(SiO2-52-65%) 

fuZe 
(SiO2-40-52%) 

ultrafuZe 
(SiO2<40%) 

kaliumis mindvris  
Spati 

plagioklazi umindvrisSpato 

qarsi, rqatyuara 
rqatyuara, 
iSviaTad 
piroqseni 
an biotiti 

piroqseni, 
olivini 

avgiti,  
olivini,  
madneulis  
mineralebi 

kvarci avgiti kvarci 

Ria feris ruxi Savi an muqi mwvane 
siRrmuli 
(intruziuli) 
 

srulkristaluri saSualo da 
msxvilmarcvlovani ZiriTadi masiT 

1 2 3 4 5 6 

graniti sieniti granodioriti dioriti gabro  

 
naxevrad 
siRrmuli 

srulkristaluri  
wvrilmarcvlovani da  
giganturmarcvlovani;  
porfiruli wvrilmarcvlovani 
ZiriTadi masiT 

 
granit-
porfiri 

 
sienit-
porfiri 

 
granodiorit-

porfiri 

 
diorit-

porfiriti 

 
gabro-

porfiriti 

peridotiti, 
labradoriti, 
duniti, (oli-
vini) piroqse-
niti (avgiti) 

 
 
zedapirze 
gacivebuli 
(efuziuri) 
 
 

farulkristaluri, 
porfiruli, TiT-
qmis mkvrivi 
sruqturiT 

Zveli 
(paleotipuri) 

kvarciani 
porfiri 

ukvarco 
porfiri 

kvarciani 
porfiriti 

porfiriti diabazi _ 

axali 
(kainotipuri) 

lipariti traqiti daciti andeziti bazalti _ 

minisebri, forovani obsidiani, pemza, tufuri lavebi 
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magmuri qanebis mineralur SedgenilobaSi ZiriTadia: mindvris Spatebi, 

amfilobebi, piroqsenebi, kvarci da qarsi. Zvel qanebSi (paleotipurSi) 

SeiZleba gvqondes agreTve karbonatebi da Tixuri mineralebi. 

sxvadasxva jgufis magmur qanebs Soris mudam gvaqvs gardamavali 

tipebi, romelTa erTmaneTisgan gansxvaveba umetes SemTxvevaSi SesaZle-

belia mxolod specialuri mikroskopiT. 

mJave qanebi – magmur qanebs Soris yvelaze gavrcelebulia, maTi Zi-

riTadi warmomadgenlebia: graniti da misi amofrqveuli analogebi – kvar-

ciani porfiri da lipariti (rioliti). 

granitis mineralur SedgenilobaSi ZiriTadia kaliumis mindvris Spa-

ti (umetesad orToklazi), kvarci, qarsi (muskoviti an biotiti). Mmindvris 

Spatebis Seferiloba gansazRvravs granitis fers, romelic Ria ruxi, var-

disferi, xorcisferi SeiZleba iyos. marcvlebis zomebis mixedviT arCeven 

wvril-, saSualo- da msxvilmarcvlovan granitebs. maT aqvs masiuri erT-

gvarovani teqstura da maRali simtkice. feradi mineralebiT Rarib 

granits uwodeben aliaskits, wvrilmarcvlovan saxesxvaobas _ aplits, 

didi mrgvali formis mindvris Spatian granits miekuTvneba rapakivi 

(frang. “dampali qva”). plagioklazis gazrdis SemTxvevaSi graniti gadadis 

granodioritsa da kvarcian dioritSi, kvarcis Semcirebisa da mindvris 

Spatis gazrdis dros – kvarcian sienitsa da sienitSi. 

graniti, mniSvnelovani gavrcelebisa da maRali teqnikuri Tvisebebis 

gamo, farTod gamoiyeneba nagebobebis mosapirkeTeblad, kibis safexurebis, 

bordiurebis, RorRis dasamzadeblad da sxva miznebisaTvis.  

kvarciani porfirebi da lipariti granitis amonTxeuli analogebi, 

romlebic msgavsia mineraluri SedgenilobiT, Tumca ferad mineralebs 

Seicaven naklebi raodenobiT. lipariti Seferilia TeTr, moyviTalo, Ria 

rux tonebSi, aqvs porfiruli struqtura, gamofitvisas gadadis TixaSi. 

kvarciani porfirebi liparitisgan gansxvavdeba SedarebiT muqi Se-

ferilobiT (mura, yviTeli da a.S.), maRali simkvriviT, minisebri masis 

SedarebiT mcire SemcvelobiT. kvarciani porfirebi da lipariti gam-

oiyeneba saSen da mosapirkeTebel masalad.  

liparitebisa da kvarciani porfiritebis minisebr saxesxvaobebs 

miekuTvneba obsidiani anu vulkanuri mina da misi forovani analogi -  

pemza. obsidiani muqi erTgvarovani amorfuli minaa, aqvs cximovani elvare-
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ba da niJarisebri monatexi. farTod gamoiyeneba muqi minis damzadebasa da 

hidravlikur danamatSi. pemza mravalferovani miwisebri masaa, wyalze 

msubuqi, aqvs TeTri, ruxi, mowiTalo Seferiloba. gamoiyeneba msubuqi 

betonis (pemzabetonis) Semavseblad, Tbosaizolacio da saxex masalad.  

saSualo qanebi – am jgufSi Sedis siRrmuli qanebi – sieniti da 

orToklazini porfirisa (orTofiri) da traqitis efuziuri analogebiT. 

sieniti – srulkristaluri wvril- da saSualomarcvlovani siRrmuli 

qania. aqvs vardisferi, wiTeli, Ria ruxi Seferiloba. ZiriTadi minerali 

kaliumiani mindvris Spatia (orToklazi an mikroklini). sienitSi kvarci 

Cveulebriv ar gvaqvs, 15%-mde Seicavs rqatyuaras, avgits, zogjer biotits. 

teqstura masiuri erTgvarovania. kvarcis ararsebobis gamo kargad muSav-

deba. gamoiyeneba, rogorc graniti. sienitis amonTxeuli analogebia 

orToklaziani ukvarco porfiri (orTofiri) da traqiti, romelTa miner-

aluri Sedgeniloba hgavs sienitisas, aqvs porfiruli wvrilforovani 

struqtura, sadac ZiriTadi masa miniseburia. traqitisaTvis damaxasi-

aTebelia xaoiani monatexi (berZn. ”taraxi” – xaoiani), TeTri, ruxi, mom-

wvano Seferiloba. porfirebi SedarebiT muqia. orive qani advilad ifiteba 

da gadadis TixaSi. 

fuZe qanebs miekuTvneba dioriti porfiritis da andezitis amonTxeuli 

analogebiT da gabro diabaziTa (Zveli qani) da bazaltiT (axalgazrda 

qani). dioriti srulkristaluri marcvlovani siRrmuli qania, Ria ruxidan 

mZime muq Sav FSeferilobamde. mis SedgenilobaSi ZiriTadi adgili (75%-

mde) ukavia Ria plagioklazebs, rqatyuaras, iSviaTad avgitsa da biotits. 

ar Seicavs kvarcs. zogjer gvxvdeba piriti. teqstura masiuria, kargad mu-

Savdeba. gamoiyeneba mosapirkeTeblad. dioritis wvril da saSualom-

arcvlovan saxesxvaobebs axasiaTebs magari yinvagamZleoba. gamofitvisas 

iZens momwvano rux Seferilobas da naklebad gamosayenebeli xdeba sam-

Seneblo miznebisaTvis.  

dioritis efuziuri analogebia porfiritebi da andezitebi. maTi min-

eraluri Sedgeniloba dioritis msgavsia. struqtura, Cveulebriv, porfir-

ulia, ZiriTadi masa – minisebri. 

andeziti bazaltebis Sedgeg yvelaze gavrcelebuli qania. aqvs ruxi 

feri, gamofituls Jangisferi an momwvano Seferiloba, fiqlebrivi an 

svetovani ganwevreba, mindvris Spatis brWyviala TeTri, swori, wa-
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grZelebuli da tabletiseburi Canawinwklebi. gamoiyeneba mJavagamZle ma-

salad. bazaltSi gardamaval qans uwodeben andezit-bazalts. porfiritebi 

ufro saxeSecvlilia, vidre andezitebi. gamofitvis Semdeg meoreuli min-

eralebis (qloriti da sxva) warmoqmnis gamo Seferilia momwvanod. 

porfiritebi da andezitebi dabali simagrisaa da amitom ar gamoiyenebian 

mniSvnelovan saSen saqmeSi.  

vulkanuri amofrqvevis dros andezituri lavebi airebis mniSvnelovan 

raodenobas Seicavs, rac maTSi forebsa da sicarieleebs warmoqmnis. e.w. 

tufuri lavebi gamoirCeva simsubuqiT (laT. “tofus” – foriani qva) ad-

vilad muSavdeba, rac misi saukeTeso samSeneblo Tvisebaa.  

gabro srulkristaluri saSualo da msxvilmarcvlovani qania, masi-

uri, iSviaTad zolebrivi teqsturiT. aqvs muqi mwvane, moruxo-momwvano an 

Savi feri. mis mineralur SedgenilobaSi Sedis mindvris Spati (labra-

doris tipis) da avgiti, Seicavs agreTve rqatyuaras, olivins. Ggabro, ro-

melic Sedgeba mxolod mineral labradorisagan, uwodeben labradorits. 

gabro Zalian mkvrivia, Znelad emorCileba damuSavebas, aris Zvirfasi 

dekoratiuli da saSeni masala. 

bazalti da diabazi _ mineralogiuri TvalsazrisiT  gabros analo-

giuria. bazalti muqi, TiTqmis Savi qania. mkvrivia, zogjer forovani, 

buStovanic ki, struqtura _ farulkristaluri an wvrilkristaluri aqvs. 

axasiaTebs sveturi ganwevreba. Sreebrivi ganwevrebis bazalts uwodeben 

traps, msxvilkristalur saxesaxvaobas _ dolerits. bazalti amonTxeul 

qanebs Soris yvelaze magaria, gamofitvisadmi aris mdgradi. sveturi gan-

wevrebis gamo iolia misi mopoveba. iyeneben rogorc saSen, saizolacio da 

mJavasadmi mdgrad masalad. 

diabazi _ bazaltisagan gansxvavdeba qloritis SemcvelobiT, ris gam-

oc aqvs momwvano an muqi ruxi feri, wvrili da saSualomarcvlovani 

agebuleba, diabazuri (ofituri) struqtura. monatexi uswormasworoa. 

SeimCneva mindvris Spatebis wagrZelebuli CanarTebi, SedarebiT naklebadaa 

gavrcelebuli. mTaTwarmoqmnisas Cndeba qlorituli fiqlebi, aqvs ganwev-

rebis xSiri napralebi, rac mniSvnelovnad aqveiTebs mis monoliTurobas. 

ultrafuZe qanebi ar Seicavs mindvris Spatebsa da kvarcs. maT mie-

kuTvneba piroqsenitebi, peridoditi da duniti. yvela es qani siRrmuli 

warmoSobisaa. piroqseniti muqi mwvane, TiTqmis Savi, srulkristaluri, ma-
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siuri qania, Sedgeba avgitisagan, zogjer olivinis minareviT. muSavdeba 

Znelad. peridoditi _ aris muqi ruxi, Savi feris, saSualo da msxvil-

marcvlovani, masiuri, Sedgeba olivinisagan, avgitis da sxva mineralebis 

minarevebisgan. duniti _ muqi mwvane, marcvlovani struqturis masiuri 

qania. misi ZiriTadi Semadgeneli minerali olivinia.  

ultrafuZe qanebi dedamiwis zedapirze aramdgradia – advilad ifi-

teba. gamoufitavi qanebi gamoiyeneba saSen masalad, duniti  – cecxlgamZle 

aguris dasamzadeblad.     

 

danaleqi qanebi 

 

 danaleqi qanebi dedamiwaze Zalian farTodaa gavrcelebuli. maT uka-

via baqnuri da naoWa olqebis zedapiris mniSvnelovani nawili. 

pirveladi danaleqi qanebis warmoqmnis procesebis erTobliobas li-

Togenezs uwodeben. danaleqi qanebis warmoqmna mimdinareobs ramdenime Tan-

amimdevrul etapad. es etapebia: 

1. sawyisi masalis warmoqmna dedaqanis gamofitvis Sedegad; 

2. masalis gadatana da gadatanis gzaze misi nawilobrivi daleqva; 

3. natani masalis naleqdagroveba saboloo adgilebze; 

4. naleqebis qanad gardaqmna anu diagenezi; 

5. daleqvis procesis progresuli ganviTarebisas dedamiwis qerqSi 

qanebis Secvla anda maTi daSla da gamofitva daleqvis procesis regre-

siuli ganviTarebis dros. 

bolo ori etapi _ naleqis gardaqmna qanad da qanis Secvla (katagene-

zi) dedamiwis qerqSi progresuli ganviTarebis dros, liTifikaciis sta-

diebia.  
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cxrili I.3 
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SeniSvna: danaleq qanebs miekuTvneba lamebi da liosi. lamebi mikrobiologiuri pro-

cesebis monawileobiT subakvalur (wyalqveSa) pirobebSi, sawyis stadiaze warmoqmnili 

maRalforovani, wvrili da wmindadispersiuli qviSovani da Tixovani qanebia, romelTa 

bunebrivi tenianoba metia denadobis zRvarze. zRvaSi warmoqmnil mwvane lams uwodeben 
glaukonits. liosi Tixnaris erT-erTi makro-maRalforovani, mtvrisebri saxesxvaobaa. 
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(fxvieri) da Secementebul, rbil SekavSirebul da gamkvrivebul Tixovan, 

piroklastur Secementebul, qimiur da organul qanebad (cxrili I.3). 

 

natexovan-Seucementebeli (fxvieri) da Secementebuli qanebi 

 

natexovani Seucementebeli qanebi warmoiqmneba sxvadasxva qanebis 

meqanikuri da qimiuri daSliT, umetesi nawili geologiuri agentebis _ 

qaris, atmosferuli naleqebis, mdinareebis, zRvebis, myinvarebisa da a.S. 

meSveobiT gadataniT da xelaxali daleqviT. 

natexovani fxvieri qanebis klasifikacia xdeba maTi ara qimiuri da 

mineraluri Sedgenilobis, aramed natexebis zomis da formis mixedviT, ris 

gamoc erTi da imave dasaxelebis natexovani fxvieri danaleqi qani SeiZle-

ba gansxvavebuli iyos, rogorc qimiuri, ise mineraluri SedgenilobiT.  

monatexi masalis raodenobis mixedviT qanebi SeiZleba iyos: 

1. monomineraluri, romlis SemadgenlobaSi erTi minerali 90%-ze metia; 

2. oligomiqturi (naklebSereuli), romelSic erTi minerali 60-90%-is 

farglebSia; 

3. polimiqturi (ZlierSereuli), romelSic mineralebis raodenoba 

daaxloebiT Tanabaria. 

mineraluri Sedgenilobis mixedviT aRsaniSnavia kvarcis maRali Sem-

cvelobis (>75%-ze) arkozuli da grauvakuli qviSaqvebi _ plagioklazebisa 

da muqi feris mineralebis maRali SemcvelobiT.  

qanSi 10% msxvilnatexovani masalis Semcvelobis SemTxvevaSi maTi 

fizikuri Tvisebebi ar gansxvavdeba aseTive qanebisagan, romlebic ar 

Seicaven msxvil natexebs da maTi kvlevisas gamoiyeneba Cveulebrivi 

meTodebi. denad konsistenciaSi gadasasvlelad saWiroa 15-40%-iT naklebi 

teni im qanebTan SedarebiT, romlebic Seicaven CanarTebs. qanSi 10-35% 

msxvilnatexovani masalis Semcvelobis SemTxvevaSi deformaciisas, 

calkeul SemTxvevebSi SesaZlebelia natexebis erTmaneTTan Sexeba, Tumca 

SekumSvisas msxvili CanarTebi, rogorc wesi, ar qmnian xist ConCxs; 

msxvilnatexovani masalis 35-65% Semcvelobisas am qanebze ganviTarebuli 

wneva SeiZleba miiRos ConCxma (myarma nawilma), amitom qani sustadkumSva-

dia; > 65%-is dros yvela msxvili qani urTierTkavSirSia. qviSian-Tixiani 
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Semavsebeli ar iRebs datvirTvas mis zemoT mdebare wyebidan, aqedan gam-

omdinare, maTi simtkice ganisazRvreba natexebis simtkiciT. 

natexovan-Secementebuli qanebi warmoiqmneba daleqvis Semdeg namtvrevi 

masalis SecementebiT. sainJinro geologiaSi maTi klasificireba, rogorc 

fxvieri qanebisa, miRebulia Warbi raodenobis natexebis zomis da da-

muSavebis xarisxiT.  

natexovan-Secementebuli qanebis meqanikuri simtkice farTo inter-

valSi cvalebadobs, razec mniSvnelovan gavlenas axdens Semacementebeli 

masis ragvaroba. yvelaze maRali simtkice aqvs kvarciani da kaJiani ce-

mentis mqone qanebs, dabali _ Tixiansa da TabaSirians. 

cementisa da natexi masalis Tanafardobis mixedviT arCeven qanis ce-

mentis ramdenime tips: bazalurs, sadac monatexi masala mTlianad Semo-

farglulia cementiT; forovans, romelSic cementi avsebs natexebs Soris 

adgilebs da kontaqturs (Semxebs), rodesac Semacementebeli nivTiereba 

mxolod monatexebis Sexebis adgilebSia. 

 

rbilSekavSirebuli da gamkvrivebuli Tixovani qanebi 

 

Tixovani qanebi ZiriTadi qanebis daSlis uwvrilesnawilakebiani (<0.002 

mm-ze), pelituri struqturis produqtia. TvisebebiT isini mkveTrad gan-

sxvavdeba sxva tipis qanebisagan.  

plastikurobis ricxvis ( sI ) mixedviT rbilSekavSirebul Tixovan 

qanebSi gamoyofen qviSnars (1 7sI  ), Tixnarsa (7 17sI  )  da Tixas ( 17sI  ). 

qviSnarSi Tixovani nawilakebis (<0.002 mm) Semcveloba daaxloebiT 3-10%-ia, 

TixnarSi meryeobs 10-30%-is farglebSi, TixaSi metia 30%-ze. Tixnarebis 

tips miekuTvneba makromaRalforovani mtvrovani saxesxvaobebi _ liosebi 

da liosismagvari qanebi. mineraluri Sedgenilobis mixedviT arCeven kao-

linitur, monTmorilinitur da hidroqarsian Tixur mineralebs. monT-

morilinituri jgufis mineralebi (monTmoriliniti, nontroniti, gumbrini, 

askana, beideliti) gamoirCevian kristalur meserSi Sreebrivi dastebis 

simetruli ganlagebiT, sadac momijnave dastebi agebulia erTnairi niSnis 

Jangbadis atomebiT, romlebic erTmaneTs ganizidaven da xels uwyoben 

SreTa Soris sivrceSi wylis advilad SeRwevas, maRal adsorbciulobas 

da gajirjvebas (moculobis gazrdas). mineralur SedgenilobasTan erTad 
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Tixuri qanebis hidrofilobasa da gajirjvebaze mniSvnelovan gavlenas  

axdens maTSi gacvliTi kaTionebis arseboba. natriumis kaTioni zrdis, 

kalciumis ki amcirebs am Tvisebas.   

monTmorilinitis jgufis qanebs ukavia Sualeduri mdgomareoba mus-

kovitsa da mis saboloo gamofitvis produqt _ kaolinits Soris. aqvs 

cvalebadi (mutabiluri) Sedgeniloba, warmoiqmnebian fuZe magmuri qanebis 

gamofitvis Sedegad, Seicaven bentonitur Tixebs da STanTqmis maRali 

unaris gamo iyeneben navTobgadamamuSavebel mrewvelobaSi, rogorc 

sorbents. 

kaoliniti miiReba mindvris Spatebis gamofitvis Sedegad. am jgufis 

mineralebis (kaoliniti, galuaziti, dikiti, nakriti) kristaluri meseri 

mdgradia da datenianebisas ar ganicdis gajirjvebas. 

kldovani da naxevradkldovani qanebis jgufSi simtkicisa da 

mdgradobis mixedviT Tixuri qanebidan SeiZleba gamoiyos mxolod naxevrad 

kldovani qanebi, romlebSic Sedis maRali xarisxis liTifikaciis Tixuri 

saxesxvaobebi _ alevroliTebi, argilitebi da zogi qanis Tixovani 

fiqlebi. isini farTodaa gavrcelebuli mZlavri sizrqeebis, Sreebisa da 

dastebis saxiT. alevroliTebi Secementebuli Tixnarebia da TvisebebiT 

uaxlovdeba qviSaqvebs. 

argilitebi Secementebuli Tixebia, aris ruxi, mwvane, yavisferi, mura, 

Savi ferisa, xSirad cximovani elvarebiT, aqvs niJarisebri monatexi, 

Sexebaze sustad teniania, Cveulebriv wyalSi ar rbildeba, magram 

zogierTi saxesxvaoba dasvelebisas jirjvdeba. haerze swrafad skdeba da 

iSleba wvril, maxvilkuTxovani formis RorRad. 

 

piroklastur-Secementebuli qanebi 

 

piroklasturi qanebi vulkanuri amofrqvevis natexovani danagrovebia. 

maT ukavia Sualeduri mdgomareoba magmur da danaleq qanebs Soris. 

amofrqveuli magmuri produqti ileqeba zustad ise, rogorc danaleqi 

qanebi.  

piroklasturi qanebis SemadgenlobaSi Sedis: pelituri (<0.002 mm-ze) 

da alevroliTuri (0.05_0.002 mm) vulkanuri ferfli, fsamituri (0.05- mm) 
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qviSa  da  fsefituri  (>2 mm) nawilakebi _ lapilebi (2-3-dan 20-25 mm-de), 

“vulkanuri bombebi” da ufro msxvili natexebi (25 - 200 mm da meti). 

qanSi piroklasturi masalis raodenobis mixedviT gamoyofen tufebs 

( 90%), tufitebs (30 - 90%) da tufogenur qanebs (10 - 30%). piroklasturi 

qanebi ZiriTadad Sedgeba: vulkanuri minis natexebis, sxvadasxva miner-

alebisa da efuziuri qanebisagan. ZiriTadi Semacementebeli nawilia nor-

maluri danaleqi masala, xolo tufebSi _ vulkanuri mina. vulkanur minas 

aqvs ruxi, moyviTalo, mwvane, wiTeli feri. Cveulebriv gvxvdeba efuziur 

da danaleq warmonaqmnebs Soris SuaSreebis fenebisa da linzebis saxiT da 

aqvs, rogorc masiuri, ise Sreuli teqstura. 

efuziuri qanebis analogiurad ganasxvaveben liparitul, traqitul, 

andezitur, bazaltur da sxva piroklastur qanebs. danaleqi masalis 

mixedviT qanis dasaxelebas emateba sityva tufo – tufokonglomerati – 

tufobreqCia, tufoqviSaqva da a.S. 

 

qimiuri da organuli danaleqi qanebi 

 

qimiuri danaleqi qanebi warmoiqmneba zRvaSi mineralebisa da 

marilebis wyalSi maRali koncentraciis pirobebSi, gaxsnili 

nivTierebebis gamoleqviT. organuli qanebi mcenareuli (fitogenuri) da 

cxoveluri (zoogenuri) warmoSobis organizmebis danagrovebis gardaqmnis 

produqtia. 

qimiuri da organuli warmoSobis  qanebidan sainJinro-geologiuri 

TvalsazrisiT yvelaze met praqtikul interess iwvevs karbonatuli da 

kaJiani qanebi. 

warmoSobis pirobebis mixedviT karbonatuli qanebi iyofa: monatexovan, 

organul da hemogenur qanebad. 

monatexovani karbonatuli qanebi iSviaTad gvxvdeba. isini warmoiq-

mnebian kirqvebisa da dolomitebis natexebis karbonatuli masalis Sece-

mentebiT. maTi klasifikacia iseTivea, rogorc Cveulebrivi monatexovani 

qanebisa. arCeven: kirqvian da dolomitian breqCiebs, konglomeratebs, grave-

litebs, qviSaqvebsa da alevroliTebs. 

hemogenuri iseTi karbonatuli qania, romlis ZiriTadi Semadgeneli 

nawili (>50%) warmoiqmneba wyalsacavebSi mimdinare fizikur-qimiuri pro-
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cesebis Sedegad. xSirad aseTi qanebi genezisis dadgenis sirTulis gamo 

gaerTianebulia erT organul _ hemogenur jgufSi. am TvalsazrisiT ax-

losaa erTmaneTTan qimiuri da organuli qanebic, romelTa Sorisac 

xSirad SeuZlebelia warmoSobis pirobebis mixedviT mkveTrad gamijvna. am 

mxriv, gansakuTrebiT sayuradReboa kirqvebi, romlebic SeiZleba iyos 

rogorc qimiuri, aseve organuli warmoSobisa. arsebobs iseTi Sereuli 

karbonatuli qanebic, romelTa SedgenilobaSi masalis nawili meqanikuri, 

xolo nawili _ organuli an qimiuri warmoSobisaa. aseTi qanebis tipuri 

warmomadgenelia mergeli. mergelebs, Cveulebriv, aqvs gafuebis unari, 

bevri maTgani wyalSi lbeba, haerze swrafad ifiteba, skdeba da iSleba 

talaxovan masad. 

sufTa kirqva kalcitisagan Semdgari mkvrivi, monomineraluri qania. 

igi TeTri, zogjer moyviTalo an ruxi ferisaa. 

kirqvebis yvelaze gavrcelebuli saxea organuli saxesxvaobani, rom-

lebic warmoiqmneba zRvis sxvadasxva uxerxemlo niJarebis, maTi natexebis 

(detriti) da kiris gamomyofi wyalmcenareebis narCenebisagan. karbonatuli 

qanebis damaxasiaTebeli saxesxvaobaa carci da carcismagvari qanebi. 

wvrilmarcvlovani kalcitis Semcveloba carcismagvar qanebSi 5-dan 60%-

mde icvleba, carcSi ki 90-95%-s aRwevs. 

kirqvebi wylis zemoqmedebiT ixsneba da gaxsnili masalis gamotanis 

Sedegad xSirad warmoiqmneba didi zomis sicarieleebi _ karstuli 

mRvimeebi. karstul mRvimeebSi arsebul naden formebs stalaqtitebsa da 

stalagmitebs uwodeben, mkvriv gamonaleqs _ travertins, forovans ki _ 

kirqvis tufs. 

karbonatuli qanebis meore warmomadgenelia dolomiti. igi war-

moiqmneba gazrdili marilianobis wyalsacavebSi qimiuri daleqvis gziT da 

singenetikuri (erTdrouli) gardaqmniT _ magniumiT gamdidrebuli xsnare-

bis zegavleniT kirqvebSi kalcitis dolomitiT CanacvlebiT. 

karbonatuli qanebi farTodaa gavrcelebuli da gvxvdeba TiTqmis 

yvela asakis geologiuri formaciis SedgenilobaSi. maTi simZlavre aTeu-

lidan aTaseul metramdea. gavrcelebulia sizrqeebis, Sreebis, fenisebri 

budobebis, SuaSreebis, linzebisa da sxvadasxva zomis sxeulebis saxiT. 

rifuli kirqvebi warmoqmnis araswori formis mZlavr masivebs, xolo do-
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lomitebi miwisqveSa wylebis moqmedebiT kalcitis gamotutvis Semdeg _ e.w. 

dolomituri fqvilis fxvier danagrovebs. 

karbonatul qanebs Soris ZiriTadad ganasxvaveben masiur da Sreul 

teqsturebs, Sris sisqis mixedviT _ TxelSreul (<5 sm), saSualo (5-10 sm) 

da sqelSreul (>10 sm) teqsturas. maT garda, aucilebelia gamoyofil 

iqnes mkvrivi (masiuri) da kavernozuli saxesxvaobani. 

organul-hemogenuri kldovani da naxevradkldovani tipis danaleq 

qanebs miekuTvneba agreTve kaJiani qanebi, romlebic TiTqmis mTlianad 

singeneturi warmoSobis kaJmiwis mineralebis _ opalis, qalcedonisa da 

kvarcisagan Sedgeba. 

kaJiani qanebis saxesxvaobebia: diatomiti, romelic TiTqmis mTlianad 

diatomuri wyalmcenareebis (diatomitebis) ConCxisagan Sedgeba; opaluri 

qanebi _ trepelebi, opokebi; spongoliTebi _ Rrublis spikulebisagan Sem-

dgari kaJiani qanebi; radiolaritebi _ radiolaritebis niJarebiT agebuli 

qanebi; iaspebi – qalcedoniani da radiolaritebiani qanebi. 

qalcedonur-kvarculi qanebi gvxvdeba umetesad paleozour danale-

qebSi, opaluri qanebi _ mxolod mezozour da kainozour qanebs Soris.  

qimiuri warmoSobis qanebs miekuTvnebian agreTve TabaSiri, anhidriti, 

haliti anu qvamarili, lateritebi anu wiTeli miwebi, romlebic war-

moiqmnebian subtropikul da tropikul pirobebSi Tixamiwis Semcveli qane-

bis gardaqmnis Sedegad da boqsitebi (aluminis ZiriTadi madani). 

organul danaleq qanebs miekuTvneba e.w. kaustobioliTebi _ navTobi, 

mura naxSiri, qvanaxSiri, anTraciti, sawvavi fiqlebi da a.S. 

 

metamorfuli qanebi 

 

metamorfuli qanebi ukve arsebuli qanebis maRali temperaturisa (800-

900° C) da wnevis (10-12 aTasi atmosfero) pirobebSi gardaqmnis (umTavresad 

gadakristalebis) produqtia. maTTvis damaxasiaTebelia sawyisi qanebis 

wolis formebi da ZiriTadad igive mineraluri Sedgeniloba, Tumca, didi 

mniSvneloba aqvs mineralebis axlad warmoqmnil asociaciebs. 

dedamiwis qerqis sxvadasxva zonaSi gamoyofen pirveladi qanebis gar-

daqmnis sam mTavar safexurs: dabal, saSualo da maRaltemperaturuls. 

dabaltemperaturul safexurze metamorfizmi sustad vlindeba _ war-
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moiqmneba ZiriTadad sxvadasxva saxis metamorfuli fiqlebi. saSualotem-

peraturuli metamorfizmisaTvis damaxasiaTebelia metamorfizmis mniSvne-

lovani gamovlineba – kargad viTardeba fiqlebrioba, warmoiqmneba masiuri 

teqsturis qanebi. maRaltemperaturul safexurze ufro mkveTrad vlindeba 

qanebis fiqlebrioba, masiuri da sxva teqsturis qanebis kristalizacia 

srulyofilia. magaliTad, Tixis metamorfizmis sxvadasxva stadiaSi war-

moiqmneba Tixafiqali, filiti (Tixian-qarsiani fiqali), romlebsac ide-

aluri fiqlebriobis SemTxvevaSi kristalur da saxurav fiqlebs 

uwodeben. arCeven agreTve: qarsian, qloritul, talkian da sxv. fiqlebs. 

rogorc magmuri, ise danaleqi qanebis saboloo stadiad gneisi 

iTvleba. Tixafiqlebis metamorfizmis Sedegad paragneisi warmoiSoba, mag-

muri qanis (umTavresad granitis) SemTxvevaSi _ orTogneisi. gneisisaTvis 

damaxasiaTebelia fiqlebrivi an zolebrivi teqstura. fiqlebrioba mis 

samSeneblo Tvisebebs aqveiTebs, kvarcis siWarbe ki – zrdis. 

metamorfuli qanebidan farTodaa gavrcelebuli marmarilo da kvar-

citi. marmarilo kirqvebisa da dolomitis metamorfizmis produqtia. aqvs 

kristalurmarcvlovani, masiuri teqstura, aris saukeTeso dekoratuli qva. 

kvarciti Zalian mkvrivi, marcvlovani da monoliTuri qania. Sedgeba kvar-

cis marcvlebisa da kvarcisave cementisagan. kvarcits uwodeben agreTve 

kaJis cementis mqone wvrilmarcvlovan kvarcian qviSaqvebsac. 

metamorfuli qanebi, rogorc wesi, dakavSirebulia moZrav danaoWebul 

zonebTan, maTi warmoqmna ki _ teqtonikur moZraobebTan. qanebis gar-

daqmnaSi wamyvani rolis mixedviT ganasxvaveben metamorfizmisa da Sesaba-

misad, metamorfuli qanebis ramdenime tips. Sexebis zolis gaswvriv 

maRaltemperaturuli magmis SeWrisas qanebis (umTavresad danaleqisa) 

Secvlas kontaqturi metamorfizmi ewodeba, am zonaSi warmoqmnil miner-

alebs _ orTogneisebi, did siRrmeebze qanebis mZlavri wyebebis farTo 

gavrcelebis metamorfizms _ regionuli, xolo wnevis mniSvnelovani 

gazrdiT gamowveuli qanebis saxecvlis process _ dinamometamorfizms.  

metamorfuli qanebis saerTo niSania maTi srulkristaluri aRnagoba. 

struqturebis umravlesoba kristaloblastikuria. misi warmoqmna dakavSi-

rebulia qanebis myar mdgomareobaSi (blastezi) gadakristalebasTan. mak-

roskopuli sadiagnostiko niSania maTi teqstura. yvelaze gavrcelebulia 
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fiqlebrivi, zolebrivi (wvrilnaoWa), boWkosmagvari, gneisuri, saT-

valiseburi da masiuri teqsturebi. 
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II Tavi 

 

qanebis sainJinro-geologiuri klasifikacia 

 

qanebis sxvadasxva genetikuri da petrografiuli tipebi Zireulad 

gansxvavdeba fizikuri, wylovani da meqanikuri TvisebebiT. amitom aR-

niSnuli niSnebiT calkeul jgufebad maTi gaerTianeba gvaZlevs sam-

Seneblo TvisebaTa kompleqsuri daxasiaTebis saSualebas.  

cxrili II.1 

gruntebis zogadi klasifikacia e. sergeevis mixedviT 

 

№ klasi jgufi qvejgufi 

I 

 

qanebi myari 

struqturuli 

kavSiriT 

magmuri 
siRrmuli (intruziuli) 

amofrqveuli (efuziuri) 

metamorfuli 
regionul-metamorfuli 

kontaqtur-metamorfuli 

  
d
an
al

eq
i
 

natexovani  
Secementebuli 

msxvilnatexovani Secementebuli 

wvrilnatexovani Secementebuli 

Tixovani da mtvrovani  

gamkvrivebuli 

qimiuri da  

bioqimiuri 

kaJiani  

rkinovani  

karbonatuli  

sulfaturi 

haloiduri 

II 
qanebi aramyari 

struqturuli 

kavSiriT 

Tixovani da mtvrovani 
Tixovani 

liosuri (alevroliTuri) 

natexovani  

Seucementebeli 

msxvilnatexovani 

qviSovani 

III niadagebi niadagebi 
zonaluri 

intrazonaluri 

IV 
xelovnuri 

gruntebi 
xelovnuri gruntebi 

kulturuli Sreebi 

natani 

nayari 

xelovnuri gaumjobesebuli 

xelovnuri gauaresebuli 

 
amJamad sainJinro geologiaSi miRebulia da farTod gamoiyeneba      

e. sergeevisa da T. savarenskis (v.lomTaZis damatebebiT) klasifikaciebi. 

e. sergeevis klasifikaciiT gamoyofilia: klasebi, jgufebi da qvejgu-

febi  (cxrili II.1).  pirvel  or  klasSi Sedis myari da aramyari struqtu-

ruli kavSiris mqone gruntebi, mesamesa da meoTxeSi _ niadagebi da xelov-

nuri gruntebi, anu gansakuTrebuli genetikuri warmonaqmnebi.                     
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e. sergeevis klasifikacia ar iZleva qanebis TvisebaTa xarisxobrivi da 

ricxvobrivi Sefasebis saSualebas. am mxriv SedarebiT srulyofilia T. 

savarenskis klasifikacia v. lomTaZis damatebebiT, sadac sxvadasxva ge-

netikuri da petrografiuli saxeobani fizikur-meqanikuri Tvisebebis 

mixedviT gaerTianebulia qanebis sxvadasxva sainJinro-geologiur jgu-

febSi. am klasifikaciis Semoklebuli varianti cxrilis saxiT mocemulia 

qvemoT (cxrili II.2). 

cxrili II.2 

qanebis sainJinro-geologiuri klasifikacia 

(T. savarenskis da v.lomTaZis mixedviT) 
 

qanebis 
(gruntebis) 
jgufebi 

qanebis genetikuri tipebi da 
petrografiuli saxeobani 

fizikur-meqanikuri Tvisebebi 

 
 
 
I 

kldovani 

magmuri: siRrmuli (intruzi-
uli) _ graniti, sieniti, gran-
odioriti, gabro. zedapiruli 
(efuziuri)_porfiriti, diabazi, 
lipariti, traqiti, daciti, an-
deziti, bazalti. 
metamorfuli_marmarilo, kvar-
citi, gneisi, kristaluri 
fiqali. 
danaleqi_qviSaqva da konglo-
merati mtkice cementiT, mkvrivi, 
mtkice kirqva da dolomiti.  

maRali simkvrive, (2,65-3,10 g/sm³), 
umniSvnelo forianoba, wyal-
gaumtari, wyalSeRwevadi mxolod 
napralebis saSualebiT (fil-
traciis koeficienti ar aRemate-
ba 10 m/dRe-RameSi) maRali 
simtkice da drekadoba. 
kumSvisadmi winaRoba 500_4000 
kg/sm2,²0,1 mpa. praqtikulad 
ukumSvadi, simagris koeficienti 
fsim>8 

 
 
 
 
II 

naxevrad 
kldovani 

I jgufis gamofituli da Zlier 
danapralebuli qanebi, Sedare-
biT dabali fizikur-meqanikuri 
TvisebebiT. 
danaleqi: vulkanuri tufi, tu-
fogenuri qanebi, qviSaqva da 
konglomerati Tixovani ce-
mentiT, Tixiani fiqali da ar-
giliti, Tixiani kirqva da 
dolomiti, mergeli. 

saSualo simkvrive     (2,20-2,65 
g/sm³), forianoba 10-15%, calkeul 
saxesxvaobebSi ufro metic, sus-
tad wyalSemcveli. wyalSeRwe-
vadoba damokidebulia napra-
lianobasa da gamofitvaze. fil-
traciis koeficienti 0,5-dan 30-
mde m/dRe- RameSi. 
mtkice, kumSvisadmi winaRoba 150-
500 kg/sm2,²0,1 mpa. 
sustad kumSvadi an praqtikulad 
ukumSvadi, simagris koeficienti 
fsim=2-8 

 
 
 
 
III 

fxvieri  
SeukavSirebeli 

danaleqi: qviSa, xvinWa, riyis 
qva. 

simkvrive da forianoba icvleba 
farTo sazRvrebSi (1.40 – 1.90 
g/sm³, 25_40%). 
uwylo an mcired wyalSemcveli, 
praqtikulad uxsnadi, wyalgam-
tari. filtraciis koeficienti 
30 m/dRe-RameSi da ufro maRali.  
simtkice damokidebulia nawil-
akebis ganlagebis simWidroveze. 
aqvs mcire simagre - fsim<2, Siga 
xaxunis koeficienti f=0,25-0,60  
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qanebis 
(gruntebis) 
jgufebi 

qanebis genetikuri tipebi da 
petrografiuli saxeobani 

fizikur-meqanikuri Tvisebebi 

IV 
rbili 

SekavSirebuli 

danaleqi: liosi, Tixa, Tixnari, 
qviSnari, liosuri qanebi.  

simkvrive _1,10-1,20g/sm3-dan 1,90-2,10 
g/sm3-mde, forianoba - 25-30-dan 75-
80%-mde, tenianoba icvleba farTo 
sazRvrebSi - 12-15-dan 75-80%-mde,  
wyalSemcveli, uxsnadi, sustad 
wyalSeRwevadi. filtraciis 
koeficienti 0,1 m/dRe-RameSi da 
ufro naklebi, kumSvadi da Zlier 
kumSvadi. simtkice damokidebulia 
tenianobasa da simkvriveze. sima-
gre fsim<2. Siga xaxunis koefi-
cienti mcirea: f=0,15-0,35 

V 
gansakuTrebli 
Sedgenilobis, 
mdgomareobisa 
da Tvisebebis 

qanebi 

mzrali qanebi, galxobisas  
simtkicis, deformaciulobis 
da mdgradobis mkveTri 
cvlilebiT 
danaleqi: mcuravi qviSebi, 
qviSiani lami, gamarilianebuli 
Tixovani lami, torfi, niadagi, 
TabaSiri, anhidriti, qvamarili. 
xelovnuri nayari, anTropo-
genuri qanebi. 

am jgufis qanebi xasiaTdeba 
specifikuri TvisebebiT. 
saWiroebs kvlevis specialur 
meTodebs da individualur Se-
fasebas 

  

sainJinro-geologiuri klasifikaciis mixedviT kldovani da naxevrad-

kldovani qanebi, warmoSobis pirobebidan gamomdinare, miekuTvneba magmur, 

danaleq da metamorful genezisis, myar struqturulkavSiriani klasis 

qanebs da ZiriTadad, saimedoni arian sxvadasxva saxis nagebobaTa 

mSeneblobisaTvis. am tipis da sxva qanebze mSeneblobis daproeqtebis 

Taviseburebani ganxilulia XI TavSi. 

fxvieri SeukavSirebeli, rbili SekavSirebuli da gansakuTrebuli 

Sedgenilobis, mdgomareobisa da Tvisebebis qanebi, kldovan da naxevrad-

kldovan qanebTan SedarebiT xasiaTdebian mniSvnelovnad dabali samSeneb-

lo maCveneblebiT, fizikuri mdgomareobisa da Tvisebebis didi cvaleba-

dobiT, amitom umetes SemTxvevaSi maTze mSeneblobis dros saWiroa 

garkveuli SezRudvebi da samSeneblo Tvisebebis gaumjobeseba. qanebis 

dabali Tvisebebi xSir SemTxvevaSi ganpirobebulia maTi genezisisa da 

petrografiuli TaviseburebebiT da myar struqturulkavSiriani qanebi-

sagan gansxvavebiT aucilebelia warmoSobis pirobebis detaluri Seswavla. 
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III Tavi 

 

fxvieri SeukavSirebeli da rbili SekavSirebuli  

qanebis ZiriTadi genetikuri tipebi 

 

III.1. kontinenturi, lagunuri da zRviuri warmoSobis qanebi 

 

warmoSobis pirobebis mixedviT fxvieri SeukavSirebeli (qviSa, xreSi, 

kenWnari) da rbili SekavSirebuli (Tixa, Tixnari, qviSnari, liosi da li-

osiseburi) qanebi SeiZleba iyos kontinenturi, lagunuri da zRviuri. Ti-

Toeuli facialuri jgufi Tavis mxriv iyofa kidev ufro wvril jgufebad 

da tipebad. 

 
kontinenturi warmoSobis qanebi 

 

 kontinenturi, lagunuri da zRviuri warmoSobis qanebi Seadgenen de-

damiwis danaleqi qanebis 70%-s. isini xSirad sxvadasxva nagebobebisaTvis 

safuZveli, garemo an bunebrivi saSeni masalaa. amitom am qanebis Seswavlas 

praqtikuli sainJinro amocanis gadawyvetisas gansakuTrebuli yuradReba 

eqceva. 

kontinenturs miekuTvneba Semdegi genetikuri tipebi: eluviuri, delu-

viuri, koluviuri, aluviuri, proluviuri, myinvaruli, wylovan-myinvaruli, 

tbiuri, eoluri, Waobiani, anTropogenuli (es ori ukanaskneli ganixileba 

gansakuTrebuli jgufis qanebSi) qanebi. 

kontinenturi danaleqi warmonaqmnebi saWiroa ganvixiloT qanebis sax-

ecvlis, gamofitvis, denudaciis da akumulaciis erToblivi moqmedebis 

gaTvaliswinebiT. 

eluviur naleqebs miekuTvneba gamofitvis Sedegad warmoqmnili da 

adgilze darCenili qviSian-RorRiani da Tixuri naleqebi. Tixebi da Tixo-

vani eluviuri qanebi warmoiSoba ZiriTadad qimiuri, xolo qviSian-

RorRiani _ fizikuri gamofitvis Sedegad. 

geomorfologiurad eluvioni gavrcelebulia reliefis uaryofiT 

formebze, e.i. iq, sadac denudaciuri procesebi da erozia ver aswrebs maT 

warecxvasa da gadatanas. 
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deluviuri naleqebi miekuTvneba wvimisa da Tovldnobis nakadebiT 

ferdobebis SedarebiT maRali adgilebidan dabla gadatanili da 

dagrovili kontinenturi warmonaqmnebis garkveul genetikur tips. 

deluviuri Tixovani qanebi Tavisi mdgomareobiT Zalze mraval-ferova-

nia. WrilSi es naleqebi xSirad Zneli gamosacnobia eluvionisagan, amitom 

zogjer aucilebelia maTi eluviur-deluviur kompleqsad gaerTianeba.  

koluviuri naleqebi aris zvavebis, Camoqcevebis, flateebis moqmedebis 

Sedegad warmoqmnili da uaxlesi gadaleqvis Semdeg dagrovili msxvilna-

texovani masala. aqedan gamomdinare, cdiloben, aseTi qanebis gavrcelebis 

ubnebSi ar daproeqtdes da ar ganxorcieldes mSenebloba. 

aluviuri naleqebi ewodeba mdinareTa geologiuri moqmedebis yve-

lanair warmonaqmns, romelic grovdeba kalapotisa da kalapotzeda 

terasebis farglebSi.  

mTis mdinareebis kalapotis aluvioni Sedgeba ZiriTadad uxeS-

marcvlovani kenWnarisagan. kalapotis zvinulebsa da axlo TavTxel (meCeC) 

adgilebSi warmoiqmneba wvrilmarcvlovani qviSebisa da alevrolituli 

masalis narevi. mdinaris xeobis ganivad, RerZuli nawilidan periferiebi-

saken, SeimCneva Tixuri nawilakebis zrda da natexovani masalis zomebis 

Semcireba. mTis aluvioni baris mdinareebisagan gansxvavdeba natexovani ma-

salis cudi daxarisxebiT, rac ganpirobebulia mdinaris mcire sigrZiTa da 

mokle manZilze masalis maRali daxarisxebis SeuZleblobiT. mTis wylis 

nakadis gadaadgilebis dinamika icvleba baris tipiT da iqmneba SedarebiT 

mcire zomis daxarisxebuli kalapotis aluvioni. 

terasebze naleqebis simsxo araerTgvarovania, zomebi ZiriTadad 

izrdeba axalgazrdidan Zvelisken, e.i. aluvioni pirdapir kavSirSia 

naleqebis simsxosa da asaks Soris. terasebze aluviuri naleqebis granu-

lometriuli Sedgenilobis specifika zog SemTxvevaSi SeiZleba gamoye-

nebul iqnes stratigrafiisa da paleogeografiis sakiTxebis gadasawyvetad, 

agreTve saSeni inertuli masalis Ziebisas. 

proluviur naleqebs miekuTvneba mTis mdinareTa (seluri proluvioni) 

da mSral xevebSi (xevis proluvioni) intensiuri atmosferuli naleqebis, 

anda mTaSi Tovlisa da myinvarTa dnobisas droebiTi nakadebiT war-

moqmnili naleqebi. proluviuri naleqebi qmnis e.w. gamotanis konusebs, 



35 

 

romlebic xSirad erwymian erTmaneTs da warmoqmnian mTiswina mZlavr 

Sleifebs. 

seluri proluvionis meqanikuri Sedgeniloba TandaTan icvleba, ker-

Zod, dablobisaken uxeSi natexi masala mcirdeba da gadadis qviSnarian da 

qviSian danagrovebSi, ufro Sors ki _ Tixovan naleqebSi. 

xevis proluvions mniSvnelovani regionuli gavrceleba ar axasiaTebs. 

fizikur-meqanikuri TvisebebiT igi deluviur naleqebs enaTesaveba. 

myinvaruli naleqebi miekuTvneba sxvadasxvanair morenul danagrovebs. 

ganasxvaveben Zirisa (fskeris) da kidura (ganapira) morenebs. 

morenebs Soris qviSiani wyalSemcveli SuaSreebis, linzebis, Tixebisa 

da Tixnarebis arseboba, romelic advilad rbildeba da gayinvisas Zalian 

fuvdeba, xSirad arTulebs mSeneblobis pirobebs. 

wylian-myinvarul naleqebs miekuTvneba myinvarebis dnobis nakadiT 

warmoqmnili fluvioglaciuri da myinvaruli danaleqebiT wylis Segubebis 

Sedegad dagrovili tbiur-myinvaruli warmonaqmnebi.  

fluvioglaciuri danaleqebi kargad daxarisxebuli qviSebia xreSiTa 

da kenWnariT, maT Soris xSiria calkeuli kaWari da maTi grovebi. 

Cveulebriv mas aqvs saSualo da mkvrivi aRnagoba da sxvadasxvagvari nage-

bobebisaTvis saimedo safuZvelia. 

tbiur-myinvaruli danaleqebis Sedgeniloba ZiriTadad Tixovania, 

naTlad gamoxatuli lentiseburi teqsturiT, gayinvisas es naleqebi Zlier 

iburceba da samSeneblo TvalsazrisiT miekuTvnebian sust qanebs.  

tbiuri naleqebi nairgvaria. is damokidebulia tbis farTobsa da 

siRrmeze. did tbebSi naleqebis dagrovebis pirobebi uaxlovdeba zRvisas 

da gvaqvs maTi facialuri monacvleoba. sanapirosTan gvaqvs msxvili kenWn-

ari masala, centrisaken Tixuri danaleqebi, patara da araRrma tbebSi ki 

ZiriTadad Tixebi ileqeba . garda aRniSnulisa, tbiuri naleqebis warmoqm-

na damokidebulia tbis adgilmdebareobaze, reliefsa da sxva faqtorebze. 

tbiuri naleqebis Tixovani saxesxvaobani xSirad mdidaria organuli 

nivTierebebiT, sxvadasxva marilebiTa da minarevebiT. maTTvis damaxasia-

Tebelia Txeli Sreuloba, romelic ganapirobebs am qanebSi Tvisebebis 

anizotropulobas. 

eoluri naleqebi ZiriTadad qviSasa da mtvrovan fraqciebs Seicavs da 

dakavSirebulia qaris akumulaciur moqmedebasTan. tipuri eoluri warmo-
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naqmnebia udabnoebisa da naxevrad udabnoebis (barqanebi), zRvebisa da 

tbebis sanapiroTa (diunebi) aTeuli, zogjer ramdenime aseuli metris 

simaRlis namgliseburi da wagrZelebuli formis asimetriulferdobebiani 

gorakebis mwkrivi. mravali mecnieris azriT ase warmoiSoba liosebi.  

gawylianebisas liosebis swrafi katastrofuli Semkvriveba xSirad 

iwvevs am qanebze agebul nagebobaTa seriozul deformaciasa da ngrevas. 

Tixovani qanebi, romlebsac axasiaTebs liosebis niSnebi da Tvisebebi, 

magram maTgan gansxvavdeba warmoSobis pirobebiT (mag. deluviuri, prolu-

viuri, wylovan-myinvaruli da sxv.), Cveulebriv miekuTvneba liosiseburi 

qanebis tips.  

 
lagunuri warmoSobis qanebi 

. 

lagunuri qanebi miekuTvneba Selfis danaleqebis Tavisebur tips. sain-

Jinro-geologiuri Sefasebisas mniSvnelovania maTi marilSemcvelobis gaT-

valiswineba, romlis zrda an Semcireba ganpirobebulia intensiuri aor-

TqlebiT, mtknari wylebis nakadis siuxviT, Semotanili monatexi, teri-

genuli masalis raodenobiTa da sxv. 

meoTxeulamdeli lagunuri qanebi, rogorc wesi, xasiaTdeba gazrdili 

simkvriviT da imyofeba myar an naxevradmyar mdgomareobaSi, xolo me-

oTxeuli da gansakuTrebiT Tanamedrove asakis _ metwilad sustad 

SekavSirebulia da aqvs rbilplastikuri an denadi konsistencia. 

 

zRviuri warmoSobis qanebi 

 

zRviuri qanebi warmoSobis pirobebis mixedviT SeiZleba davyoT Rrma 

da sanapiro zonis danaleqebad.  

zRviuri danaleqi qanebis didi simZlavre dakavSirebulia zRvebisa da 

okeaneebis fskeris nel daZirvasTan. napiris qviSian-kenWnariani dana-

leqebis warmoqmna, ZiriTadad ganpirobebulia talRcemis movlenebiT, 

dinebiT, miqceviTa da ukuqceviT, mdinareTa mier zRvaSi Semotanili 

monatexi masalis raodenobiTa da sxv. amis gamo, sanapiro zolis qviSian-

kenWnariani danaleqebi gavrcelebulia sxvadasxvagvarad. maTi simZlavre 

izomeba aTeul da aseul metrobiT.  
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qviSian-kenWebian naleqebs aqvs mkvrivi, saSualod mkvrivi da fxvieri 

aRnagoba. Cveulebriv, ZiriTadi Tixovani qanebi gamkvrivebulia da mie-

kuTvneba naxevradkldovani qanebis jgufs. Tanamedrove zRvis Tixovani 

danaleqebi mdgomareobis mixedviT SeiZleba iyos nebismieri konsistenciisa 

_ magaridan denadis CaTvliT.  

 

III.2. gansakuTrebuli Sedgenilobis, mdgomareobisa da  

Tvisebebis qanebi 

 

gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis qanebis 

jgufSi gaerTianebulia: niadagebi, torfi, qviSovani da  Tixovani lami, 

mcuravi qviSebi; marilebi _ anhidriti, qvamarili, TabaSiri; gamarilia-

nebuli Tixovani qanebi, mzrali qanebi, romlebic galxobisas mkveTrad 

icvlian simtkices, deformaciis maCveneblebsa da mdgradobas. amave jgufSi 

Sedis xelovnurad nayari _ anTropogenuli naleqebi. 

am jgufis qanebis saerTo Tvisebaa is, rom umetes SemTxvevaSi arax-

elsayrelia mSeneblobisaTvis. TiToeuli genetikuri tipi da saxeoba xasi-

aTdeba specifikuri TvisebebiT, amitom maT Sesaswavlad saWiroa kvlevis 

specialuri meTodebi da individualuri Sefaseba. 

niadagi biogenuri da fizikur-qimiuri procesebis intensiuri ganvi-

Tarebis zegavleniT qanebis gardaqmnis Sedegad warmoqmnili dedamiwis 

nayofieri zedapiruli fxvieri fenaa. igi xasiaTdeba organuli koloide-

bis gaxrwnil nivTierebaTa _ humusis maRali SemcvelobiT, gazrdili min-

eralizaciiT da misi warmomSobi qanebisagan _ Sedgenilobisa da 

Tvisebebis TvalsaCino gansxvavebiT. 

niadags umetesad susti meqanikuri Tvisebebi aqvs – wylis gavleniT 

advilad lbeba, zogjer iburceba, gamoSrobisas iklebs moculobaSi da, 

ZiriTadad, nagebobis safuZvlad gamosadegi ar aris.  

torfi da torfiani qanebi Tanamedrove Waoburi warmonaqmnia, romelic 

Sedgeba gaxrwnili mcenareuli narCenebisa (humusi) da mineraluri 

nivTierebebisagan. torfi ewodeba qans, romelSic humusis Semcveloba 

≥50%, xolo dabali _ 10%-mde Semcvelobisas, saqme gvaqvs torfian qanTan.  
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torfi da torfiani qanebi, rogorc wesi, xasiaTdeba dabali fizikur-

meqanikuri TvisebebiT da mSeneblobisTvis naklebad gamosadegi qanebis 

jgufs miekuTvneba. 

lamebi _ mikrobiologiuri procesebis monawileobiT subakvalur (wy-

alqveSa) pirobebSi sawyis stadiaSi warmoqmnili wvrili da wminda disper-

suli qviSuri da Tixuri qanebia, romelTa bunebrivi tenianoba aRemateba 

maTi denadobis zRvars. am pirobebis dacvis SemTxvevaSi forianobis 

koeficientis ( e ) mixedviT, Slami SeiZleba ewodos qviSnars, Tu 9.0e -is, 

Tixnari 0.1e -isa da Tixa 5.1e -isa.  

lamebis simtkice metad dabalia, isini mgrZnobiarenia bunebrivi 

mdgomareobis Secvlis mimarT, mcire Zalis miyenebis SemTxvevaSic ki gad-

adian denad mdgomareobaSi, xolo Zalis moxsnis Semdeg xelaxla Tavis-

Tavad sxvadasxva siCqariT ubrundebian sawyis mdgomareobas da simtkices, 

anu aqvT tiksotropuli gardaqmnis unari, ris gamoc lamis nimuSebi ver 

inarCuneben bunebriv mdgomareobas kargad daparafinebis SemTxvevaSic ki. 

tiksotropul Tvisebebs SeuZlia mkveTrad Secvalos maTi mdgradoba da 

simtkice, qanze statikuri da dinamikuri zemoqmedebiT gamoiwvios maTi 

mniSvnelovani dajdoma, nagebobaTa mdgradobis darRveva. bunebrivi dafer-

debis kuTxe miiswrafvis nulisaken, rac iwvevs arasasurveli geodinamiku-

ri procesebis warmoqmnas, samSeneblo samuSaoebis Sesrulebis dros qane-

bis simtkicis Sesustebas da gaTxevadebas, rac qmnis did siZneleebs sam-

Seneblo samuSaoebis dros. 

mcuravi qanebi _ koloiduri, ZiriTadad wminda da wvrilmarcvlovani, 

mtvrovani da Zlier mtvrovani wyalgajerebuli qviSebia, romlebic miwis 

samuSaoebis (samTo gamonamuSevrebi, samSeneblo qvabulebi da sxv.) dros 

moZraoben gamoRebuli sivrcisken blanti siTxis msgavsad. 

mcuravi qanebis warmoqmnis mizezad miiCneven qvabulis gaWris Sedegad 

gruntis wylebis doneTa sxvaobiT warmoqmnil hidrodinamikur wnevas da 

qanSi arsebul tenis Semwovi koloiduri (hidrofilur) nawilakebis 

irgvliv warmoSobil wylis apks, romelic asustebs qanis struqturul 

kavSirs, gadahyavs ativtivebul mdgomareobaSi da qani iwyebs moZraobas 

dabali niSnulebisaken, e.i. samSeneblo qvabulis an gamonamuSevrisaken. 

mcuravi qanis zedapiri axlad Casxmuli betonisas waagavs. koloiduri 

nawilakebis gamo wyali Ria ruxi rZisferia, aqvs Smoris suni, gruntis 
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calkeul nawilakebs Soris SekavSirebis Zalebi ar arsebobs (cru 

mcuravebi) an umniSvneloa (WeSmariti mcuravebi). masze miwis samuSaoebi 

Zlier garTulebulia, dinamikuri zemoqmedebisas mcuravi qanebis amtan-

unarianoba mkveTrad mcirdeba da miiswrafvis nulisaken. fizikur-meqa-

nikuri Tvisebebis Seswavla rTulia, amitom kvlevis monacemebi naklebad 

sarwmunoa da ar SeiZleba miRebul iqnes maTi samSeneblo Tvisebebis Se-

fasebis kriteriumad. 

gamarilianebuli qanebi. Tu qanSi mSrali wonis 2 - 5%-ze meti  wyalSi 

xsnadi marilia, mas miakuTvneben gamarilianebuls. aseTi qanebi gvxvdeba 

mSrali klimatis pirobebSi da warmodgenilia ZiriTadad Tixa-TixnariT. 

xsnadi marilebi iyofa sam jgufad: advilad xsnad (haliti -NaCl, silvini 

- KCl, mirabiliti - Na2SO4, soda - NaCO3 da sxv.), saSualod xsnad (Ta-

baSiri - 4 2CaSO 2H O , anhidriti - CaSO4) da Znelad xsnad (kalciti -  

CaCO3, magneziti - MgCO3, dolomiti -  CaMg(CO3)2 da sxv.) marilebad.  

qanebi da niadagebi, romlebic met-naklebi raodenobiT Seicaven advilad 

xsnad marilebs, miekuTvneba mlaSobebs, bicobebs da maT gardamaval tipebs. 

mSral mdgomareobaSi aseTi qanebis mdgradoba maRalia, magram wylian 

garemoSi mdgradoba mniSvnelovnad mcirdeba, aRiniSneba dajdomebi, 

agresiuloba betonisa da rkinis mimarT.  

mzrali qanebi _ yovelgvar qans, romelsac aqvs uaryofiTi an nulo-

vani temperatura, mzrali ewodeba. 

rogorc qanmaSeni, yinuli xSir SemTxvevaSi, temperaturis cvalebado-

bisas ganapirobebs aramdgrad fazas. mzrali qanebis galRobisas viTardeba 

araTanabari da mkveTri dajdomebi, mniSvnelovnad icvleba qanebis 

simtkice, wyalSeRwevadoba, deformirebadoba da sxv. rac xSir SemTxvevaSi 

nagebobebis mniSvnelovani deformaciis, ngrevis da sxva arasasurveli 

procesebis ganviTarebis mizezi xdeba. 

qanebze, romlebic ar Seicaven yinuls, magram aqvs uaryofiTi tempe-

ratura, mSeneblobis dros aucilebelia temperaturis gaTvaliswineba. 

mzral qanebze mSeneblobisa da sxva sameurneo mizniT maTi gamoyenebis 

dawyebamde saWiroa am qanebis Seswavla saTanado wesebis Sesabamisad, rac 

detalurad ganixileba sainJinro geologiis damoukidebel nawilSi _ 

sainJinro mzralmcodneobaSi. 
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xelovnurad nayari _ anTropogenuli qanebi adamianis sainJinro da 

sxvadasxva saxis saqmianobiT warmoqmnili nayari qanebi an danagrovebia, 

romlebic Seicaven mrewvelobis, samSeneblo, sayofacxovrebo da sasar-

geblo wiaRiseulis damuSavebis narCenebs.  

nayaris masis simkvrive damokidebulia Sedgenilobasa da agebulebaze, 

maTi bunebrivi da xelovnuri gamkvrivebis xangrZlivobasa da inten-

siurobaze. xelovnur nayar qanebze kapitaluri nagebobis mSenebloba Sesa-

Zlebelia mxolod sagebi qanebis mdgomareobisa da Tvisebebis detaluri 

sainJinro gamokvlevebis Semdeg. 

qaosurad dagrovili gruntebi, romelTa simZlavre SeiZleba aRwevdes 

ramdenime aTeul metrs, xasiaTdeba Semadgenlobis gansakuTrebuli ara-

erTgvarovnebiT, Zlier dabali fizikur-meqanikuri maxasiaTeblebiT, rac 

maT samSeneblo TvalsazrisiT sruliad uvargiss xdis. Tumca, cnobilia 

magaliTebi, rodesac winaswar Catarebuli RonisZiebebi da nagebobebis 

sworad SerCeuli saZirkveli SesaZlebels xdida maT gamoyenebas fuZe 

gruntebad.  



41 

 

IV Tavi 

 

qanebis ragvarobisa da mdgomareobis savele vizualuri 

gansazRvris meTodebi 

 

IV.1.  qanebis Sedgenilobis, Tvisebebisa da mdgomareobis  

ganmsazRvreli ZiriTadi maCveneblebi 

 

qanebis fizikur-meqanikuri Tvisebebis laboratoriuli Seswavlis daw-

yebamde aucilebelia savele pirobebSi davadginoT qanis ragvaroba, 

aRnagoba da yvela is niSan-Tviseba, romelic sayuradReboa sainJinro –

geologiuri amocanis gadasawyvetad. 

laboratoriuli kvlevis Sedegebi praqtikul mniSvnelobas iZens 

savele samuSaoebTan mWidro kavSirSi. mxolod am gziTaa SesaZlebeli 

miRebuli monacemebis ganzogadeba da mSeneblobis teritoriebis sworad 

Sefaseba. 

qvemoT cxrilis saxiT (cxrili IV.1) mogvyavs is maCveneblebi, romelTa 

gansazRvra saWiroa savele pirobebSi qanebis ragvarobisa da winaswari Se-

fasebisaTvis.  

 

IV.2. qanebis Sreebisa da napralebis sivrcobrivi 

mdebareobis gansazRvra samTo kompasiT 

 

savele pirobebSi qanebis Sreebisa da napralebis sivrcobrivi 

mdebareoba ganisazRvreba e.w wolis elementebiT, daxris kuTxiT, mimar-

Tebisa da daqanebis azimutebiT.  

daxris kuTxe gviCvenebs Sris (napralis) daxrilobas horizontalur 

zedapirTan SedarebiT da icvleba 0-dan 90 gradusamde; mimarTebis azimuti 

aris nebismieri Tarazuli sibrtis mimarTuleba Sris sibrtyesTan, axasi-

aTebs sibrtyis nulovan daqanebas, aqvs ori mniSvneloba, romelTa Soris 

sxvaoba 180 gradusia. daqanebis azimuti mimarTebis marTobuli xazia, aqvs 

mxolod erTi azimuti da gamoxatavs Sris daqanebis mimarTulebas _ 

CrdiloeT meridiansa da daqanebis Tarazul gegmils Soris. 
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cxrili IV.1 
 

savele pirobebSi qanebis Sedgenilobis, Tvisebebisa da  
mdgomareobis ganmsazRvreli maCveneblebi 

 

# 
qanebis Sedgeniloba,  

Tvisebebi da mdgomareoba 
ganmsazRvreli maCveneblebi 

1 

mineraluri Sedgeniloba, gan-
sakuTrebiT qimiurad aramdgradi 
mdgenelebis Semcveloba (piriti, 
xsnadi marilebi) 

Sedgenilobis zogadi daxasiaTeba, qanSi 
mTavari da meorexarisxovani miner-
alebis miaxloebiTi procentuli Sem-
cvelobis miTiTeba 

2 karbonatuloba 
karbonatuli CanarTebis arseboba, HCL-
is duRilis intensiuroba 

3 feri vizualuri da ferebis SkaliT 

4 
organuli naerTebis minarevebi 
(humusisa da sxv.) 

mcenareuli narCenebis arseboba, muqi 
ruxi an Savi 

5 
advilad xsnadi marilebis (um-
Tavresad TabaSiris, NaCL-is) 
kristalebis arseboba 

TeTri da ruxi nafifqebis arseboba 

6 
rkinis Jangeulebi da qveJangebi, 
marganecisa da fToris Senaer-
Tebi 

ruxi, wiTel-moruxo, mwvane, moruxo-
momwvano, iisferi 

7 teqstura 
qanebis agebuleba (Sreebrivi, masiuri, 
fiqlebrivi da sxv.), erTgvarovnebis 
xarisxi, Sreebriobis tipi, CanarTebi 

8 struqtura 

qanebis forma, zoma, ZiriTadi komponen-
tebis raodenobrivi Semcveloba (pe-
lituri, alevrolituri da sxva), da-
muSavebis xarisxi, marcvlebis ganlage-
ba, cementis tipi 

9 napralianoba 
napralebis sixSire, orientireba da 
zoma, zedapiris forma da Semavseblis 
tipi 

10 gamofitva 

mocemuli qanisaTvis damaxasiaTebeli 
cvlilebebis niSnebi da Tvisebebi,  
kerZod; feri, simkvrive, meoradi  
mineralebis (TabaSiris, qloritis, 
rkinisJangeulebisa da sxv.) gamoCena,  
napralianoba 

11 tenianoba da konsistencia 
monatexis forma, konusis Stampis SeW-
yletvis sidide, dagorgolavebis 
xarisxi 

 

Sreebis wolis elementebs zomaven samTo kompasiT. yvela samTo 

kompasis muSaobis principi erTnairia. qvemoT ganvixilavT erT-erT farTod 

gavrcelebuli markis (ГК-2) kompasis zogad agebulebas (nax. 4.1) da misi 

muSaobis Tanmimdevrobas. 

samTo kompasis korpusi marTkuTxa kolofia (1). is Sedgeba: magnituri 

isrisagan (3), romelic 3600-ian limbze (6) gansazRvravs azimuts da klino-

metrisagan (8), romelic 900-ian naxevar limbze aiTvlis Sris daxris 

kuTxes. magnituri isris CrdiloeTi daboloeba Seferilia lurjad, 

samxreTi – wiTlad. kompasis isari gaCerebisa da misi ganTavisuflebis 
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mizniT aRWurvilia sabjeniT (5). klinometris gaCereba da ganTavisufleba 

xdeba knopze (2) TiTis daWeriT. magnitur gadaxraze Sesworebis Sesatanad 

korpusSi CamontaJebulia disko, romlis Rarobi Cans korpusis ukana 

mxares. kompasis erT-erTi grZeli wibo dayofilia 10 sm-ian monakveTad, 

korpusze damontaJirebulia Tarazo (7), ukana gverdze ki aRniSnulia sin -

s mniSvnelobebi. topografiuli kompasisagan gansxvavebiT samTo kompass 

aqvs 3600-iani limbis graduireba saaTis isris sawinaaRmdego mimarTulebiT, 

rac limbze aRmosavleTi da dasavleTi mxareebis SenacvlebiT xor-

cieldeba. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 

nax. 4.1. samTo kompasi. ГК-2. 1 _ kompusi, 2 _ knopi, klinometris damWeri,  
3 _ isari, 4 _ mawynarebeli, 5 _ sabjeni, 6 _ limbi, 7 _ Tarazo, 8 _ klinometri 

 

 
kompasiT mimarTulebis azimutis gasazomad kompasis grZeli wibo Sris 

sibrtyes Tarazulad unda mivadoT. amisaTvis kompasis Tarazos (7) buStu-

la unda imyofebodes SuaSi, avuSvaT isari da magnituri isris nebismier 

boloze aviRoT anaTvali. daqanebis azimutis gasazomad kompasis Crdilo-

eTs mokle wiboTi Tarazulad mimarTaven sibrtyis daqanebis mimarTulebiT 

(nax. 4.2) da anaTvals iReben magnituri isris CrdiloeT boloze. Tu anaT-

vlebi sworad aris aRebuli, maSin mimarTebisa da daqanebis azimutebs So-

ris gansxvaveba iqneba 900 an 2700, radgan es xazebi urTierTmarTobulia.  

0
1

2
3

4

5
6

7 8 9 10
11

12

13

14
15

1
6

1
7

1
8

1
9

2
0

2
1

22

23
24

25
262728

29
30

31

32
33

3
4

3
5

10 9 8 7 6 5 4 3 2 1 0

8

1

2

3 4 5

6

7

0 10
30

50

70

90

10
30

50

70

90



44 

 

azimutebis gazomvis Semdgeg kompasis zusti muSaobis Sesanar-

Culeblad aucilebelia magnituri isris gaCereba damWeris (5) aretiris 

meSveobiT. 

daqanebis kuTxis gasazomad 

kompasis grZel wibos klinometris 

aRmniSvneli limbiT qveviT amTxveven 

Sris daqanebis xazs da klinometris 

(8) knopis (2) gaxsniTa da Semdeg 

CaketviT afiqsireben Sris daxris 

kuTxes.      

Cveulebriv, velze izomeba daqa-

nebis azimuti da daxris kuTxe. mimar-

Tebis azimuti gamoiTvleba Semdeg-

nairad _ daqanebis azimutis maCvele-

bls emateba an akldeba 900.  

rukaze an gegmaze wolis elemen-

tebis dasatanad dakvirvebis wertilSi 

vavlebT isars, romlis mimarTuleba Seesabameba daqanebis azimuts, isris 

boloze miewereba daqanebis kuTxis mniSvneloba gradusebSi, xolo mis sa-

pirispirod daqanebis azimutis marTobulad gaivleba mimarTebis azimutis 

aRmniSvneli xazi.  

 

IV.3. samTo kompasis gamoyeneba eklimetrad 

 

samTo kompasi SeiZleba gamoyenebul iqnes eklimentradac. amisaTvis 

kompasis saxazavis gverds mimarTaven gasazomi obieqtis wverosaken. 

erTdroulad knopze (2) daWeriT afiqsireben klinometris Sveulis (8) 

mdgomareobas da naxevarlimbian skalaze sazRvraven daxris kuTxes. eklim-

etris monacemebis gamoTvlis gasaadvileblad kompasis korpusis ukana na-

wilze datanilia sinusis kuTxeebis miaxloebiTi mniSvnelobebi, romlis 

meSveobiTac SeiZleba ganisazRvros cos da tg; cos=sin(90
0
-), tg=sincos 

anu kuTxis gazomviTa da marTkuTxa samkuTxedis erTi gverdis codniT 

dadgindes dasakvirvebeli obieqtis simaRle da manZili.   

 

nax. 4.2. samTo kompasiT sibrtyis 

wolis elementebis gansazRvra 
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IV.4. kldovani da naxevrad kldovani qanebis sainJinro-geologiuri  

Sefaseba maTi napralovnebis, gamofitvisa da  

Secementebis xarisxis mixedviT 

 

kldovani da naxevrad kldovani qanebis fizikur-meqanikuri Tvisebebis 

laboratoriuli kvlevis monacemebTan SedarebiT gacilebiT mniSvnelo-

vania am qanebis gamofitvisa da napralovnebis zonebis ganlagebis, ori-

entaciisa da  morfologiis dadgena.  

napralTa sistematizaciis dros aucilebelia vixelmZRvaneloT sak-

vlevi teritoriebis geologiuri erTgvarovnebis, petrografiuli da 

struqturul-teqtonikuri monacemebiT. 

 napralovnebis sistematizacias TvalsaCinoebisaTvis xSirad grafiku-

lad gamosaxaven e.w. “vardebiT”, wriul-wertilovani an wriul-izoxazebiani 

diagramebiT (nax 4.3), napralovnebis rukebiTa da sxv.  

“vardebiT” gamoxataven napralebis ganazomTa garkveul masStabSi Ser-

Ceuli orientirebis erT elements _ ganvrcobis an daqanebis azimuts.  

napralovnebis orive elements _ ganvrcobis azimutsa da daxris 

kuTxes specialurad momzadebul wriul badeze asaxaven. napralTa yoveli 

ganazomi gamosaxulia wertilebiT, romelTa koncentracia iZleva 

napralTa garkveuli sistemebis gamoyofis saSualebas. 

wriul-wertilovani diagramis meSveobiT napralTa sistemis gamoyofa 

martivia, magram wriuli badis ujrebis farTobis  sxvadasxvaobis gamo, 

wertilebis koncentracia zustad ar gansazRvravs gabatonebul napralTa 

sistemebs. wertilovani diagramebis am naklovanebis aRmosafxvrelad 

iyeneben napralovnebis gamosaxvis wriul-izoxazebian diagramas. amisaTvis 

e.w. volter-Smidtis specialur TanabarfarTobian badeze daaqvT gazomili 

wertilebi da badis yovel ujraSi gazomvebis saerTo ricxvidan SabloniT 

angariSoben maT procentul raodenobas. miRebuli wertilebiT, rogorc 

topografiuli rukebis agebisas, daaqvT izoxazebi, romelTa gansxvavebuli 

koncentraciis mixedviT axdenen napralTa sistematizacias. 
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napralovnebis wriul-izoxazebiani gamosaxva, wriul-wertilovanTan 

SedarebiT, ukeT warmoaCens ganazomTa wertilebis koncentracias da gaba-

tonebul napralTa sistemas, magram Sromatevadia. wertilovani diagramis 

zemoT aRniSnuli naklovanebis aRmofxvra, Cveni azriT, SesaZlebelia mar-

tivad – wriuli  badis nacvlad kvadratuli badis gamoyenebiT, aseT Sem-

TxvevaSi yoveli ujris Tanabroba napralTa ganazomis dataniT mogvcems 

gabnevis zust suraTs da maTi sistemis ufro srulyofilad gamoyofis sa-

Sualebas.  

 

 

nax. 4.3. qanebis napralianobis gamosaxvis diagramebi: 

a. napralovnebis vardebis diagrama; b. napralovnebis wriul-wertilovani diagrama;  

g. napralovnebis wriul-izoxazebiani diagrama;  
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d. napralovnebis kvadratul-wertilovani diagrama. 

 

napralovnebis xarisxze warmodgenas gvaZlevs agreTve T. savarenskis 

mier SemoTavazebuli qanebis napralovani sicarieleebis koeficienti 

(Knap ). ganisazRvreba Tavisufali sivrcis (s) SefardebiT qanebis zedapiris 

( S ) farTobTan: 

100/K s Snap . 

l. neiStadma napralovnebis xarisxis maCveneblis mixedviT SeimuSava 

qanebis klasifikacia, romelic mogvyavs qvemoT cxrilis saxiT (cxrili  

IV.2). 

cxrili  IV.2 

qanebis klasifikacia napralovnebis xarisxis maCveneblis mixedviT 

 

# qanebi 
napralovnebis 
xarisxi, Knap% 

napralebis sigane 

1 sustad napralovani <2 
bewva (<1mm-ze), 2mm-mde erTeuli 
napralebi. 

2 saSualod napralovani 2-dan 5-mde 
1, 2-dan 5-mde, calkeuli – 5-dan 
20mm-mde. 

3 Zlier napralovani 5-dan 10-mde 
5mm, SeimCneva napralebi 20-dan 
100mm-mde. 

4 
Zlier da ukiduresad 
Zliernapralovani. 

10-dan 20-mde 
da >20 

5mm arsebobs 20-dan 100mm-mde da 
ufro meti siganis napralebi. 

 
daqanebis kuTxeebis mixedviT gamoyofen: Sveul (800-dan 900–mde), cicabo 

(450-dan 800-mde), damrec (100-dan 450-mde) da Tarazul (00-dan 100-mde) nap-

ralebs. 

warmoSobis pirobebis mixedviT arCeven: teqtonikur da arateqtonikur 

napralebs. teqtonikurs miekuTvneba: mowyvetis, sxletvisa da sxva saxis 

napralebi; arateqtonikurs _ pirveladi gamofitvis, mewyrebis, Camoqcevis, 

Caqcevebisa da gantvirTvis napralebi. 

pirveladi napralebis warmoSoba ZiriTadad dakavSirebulia danaleq 

qanebSi umTavresad diagenezisis, e.i naleqebis qanad qcevis procesTan. 

sainJinro geologiuri TvalsazrisiT sainteresoa erTmaneTTan Zlier  

axlos ganlagebuli mravalricxovan paralelur napralTa sistema, e.w 

klivaJi, romelic qanebis plastikuri deformaciis, kerZod danaoWebis 

dros warmoiqmneba. 

qanebis napralianobis arapirdapiri Sefaseba SesaZlebelia WaburRi-

lebSi kernis procentuli gamosavlis mixedviT – rac ufro monoliTuria 
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qani, miT naklebad napralovania da maRalia kernis procentuli gamo-

savali. napralebis kavernebisa da sicarieleebis gadakveTisas saburRi 

iaraRis CavardniTa da gamrecxi siTxis xarjis mixedviT SeiZleba 

napralovnebis gansxvavebuli zonebis gamoyofa. 

garda aRniSnulisa, WaburRilebSi Ria napralebis dasafiqsireblad 

SesaZlebelia gamoyenebul iqnes kavernomeri. kavernomeriT gamoyofen 

WaburRilis diametris mkveTrad gazrdis zonebs, romelzec fiqsirdeba 

gaxsnili napralebi da daqucmacebis zonebi. gama karotaJi (meTodi da-

myarebulia karotaJis zondis gadaadgilebisas gama gamosxivebis gabnevaze) 

warmodgenas iZleva qanebis simkvrivis cvalebadobaze da Sesabamisad maT 

daqucmacebasa da napralianobaze. napralianobaze garkveuli warmodgena 

SeiZleba SeviqmnaT, specialuri xelsawyoebiT WaburRilTa kedlebis daT-

valierebiTa da fotografirebiT (fotokarotaJiT). 

specialuri cdebiT wylis ararsebobisas WaburRilebsa da samTo gam-

onamuSavrebSi sacdeli CasxmebiTa da CaWirxvnebiT, wyalSemcvelobisas _ 

sacdeli amotumbvebiT gansazRvruli filtraciis koeficientis da 

xvedriTi wyalSTanTqmis mixedviT SeiZleba movaxdinoT qanebis klasifi-

cireba napralianobis xarisxis mixedviT (cxrili…IV.3). 

cxrili IV.3 
 

qanebis dayofa wyalgamtarobis xarisxisa da napralianobis mixedviT 
 

# qanis daxasiaTeba 
filtraciis 
koeficienti, 

Kf m/dRR 

xvedriTi 
wyalSTanTqma, 

l/wm 

1 praqtikulad wyalupovari, aranapralovani < 0.01 < 0.005 

2 
Zlier sustad wyalgamtari da sustad  
napralovani 

0.01 – 0.1 0.005 – 0.05 

3 sustad wyalgamtari da sustad napralovani 0.1 – 10 0.05 – 5 

4 wyalgamtari da napralovani 10 – 30 5 – 15 

5 Zlier wyalgamtari da Zlier napralovani 30 – 100 15 – 50 

6 uaRresad wyalgamtari da Zlier napralovani > 100 > 50 

 

 
masivSi qanebis mdgradobis mniSvnelovani maxasiaTebelia gamofitvis 

xarisxis (Kg ) maCvenebelic, romelic aris erTi da imave, gamofituli da 

gamoufitavi qanebis simkvriveTa (ix. V.1) fardoba (cxrili IV.4).  
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qanebis simtkicis xelsayreli pirobebia: napralebis iSviaTi ganlage-

ba, makrokristaluri an mkvrivi agebuleba, muqi Seferiloba, gluvi 

monatexi, Sreebis mniSvnelovani simZlavre, Txelfirfitovani Sreobri-

obisa da araswori SemTxveviTi napralebis ararseboba. 

                                                  

   cxrili IV.4 
 

qanebis klasifikacia gamofitvis xarisxis maCveneblis mixedviT 
 

# qanebi 
gamofitvis 
xarisxi, Kg 

mdgomareoba masivSi 

1 monoliTuri (gamoufitavi) 1 erTiani masivia 

2 
sustad gamofituli 
(napralovani) 

0.9-dan 1-mde 
qanebi ganlagebulia gad-
auadgilebeli calkeuli blokebis 
saxiT. 

3 gamofituli 
0.8-dan 0.9-

mde 

qanebi ganlagebulia Sejgufebuli 
natexebis saxiT. warmoadgens gar-
damavals napralovan masivSi. 

4 Zlier gamofituli <0.8 
mTeli masivi warmodgenilia 
calkeuli natexebis saxiT. 

 

gamofitvis TvalsazrisiT, qanis kuTxeebi ifiteba swrafad, vidre wi-

boebi, wiboebi ufro swrafad, vidre waxnagebi, ris Sedegadac miiReba na-

texebis momrgvalebuli formebi. 

cxrili  IV.5 
 

natexovani qanebis klasifikacia Secementebis xarisxis mixedviT 
 

# 
SekavSirebis 

xarisxi 
SekavSirebis xarisxis  
ganmsazRvreli niSnebi 

qanebi 

1 fxvieri 
Seucementebeli, advilad 

ifSvneba xeliT. 
kaWari, lodi, kenWi, 

RorRi, xreSi, xvinWa qviSa. 

2 
sustad  
Secementebuli 

CaquCis susti dartymiT advilad 
iSleba natexebad, xeliT tydeba, 

R0<100kgZ/sm2. 

konglomerati, breqCia, 
qviSaqva, alevroliTebi. 

3 Secementebuli 

saSualo simagris, tydeba  
CaquCis dartymiT da nawevrdeba  

sanaySi. monatexi SedarebiT 
mcire zomisaa R0=100-700 kgZ/sm2. 

breqCia, graveliti, 
qviSaqvebi, alevroliTebi. 

4 
Zlier  
Secementebuli 

CaquCis dartymiT iSleba Znelad, 
SedarebiT advilad iSleba  

Sreebriobis gaswvriv (CanarTebis 
SemovliT). 

magari konglomerati, 
breqCia, graveliti, 

qviSaqvebi, alevroliTebi. 

5 kldovani 
magari, Znelad imsxvreva CaquCis 

dartymiT. monatexi swori  
niJariseburi R0>700kgZ/sm2. 

kldovani breqCia, 
kvarcitismagvari 

qviSaqvebi. 
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msxvilnatexovani qanebis gamofitvis xarisxi SeiZleba Sefasdes xeliT 

gatexvaze maTi winaRobis unariT. gamZle natexebi xeliT ar tydeba. Zlier 

gamofituli kldovani msxvilnatexovani qanebi (mWadaqva) tydeba, magram ar 

ifxvneba, Tixuri natexebi xeliT ifxvneba da wyalSi rbildeba. 

adgilis mdgradobis Sefasebis TvalsazrisiT mniSvnelovania na-

texovani qanebis Secementebis xarisxis dadgena, rac savele pirobebSi Ses-

aZlebelia n. xabankovis mier SemuSavebul SekavSirebis xarisxis ganmsaz-

Rvreli maCveneblebis cxrilSi (cxrili IV.5)  kumSvisadmi winaRobis (R0) 

miaxloebiTi sidideebis moyvaniT. 

 

IV.5. kontinenturi, lagunuri da zRviuri warmoSobis 

 qanebis vizualurad ganmsazRvreli niSnebi 

 

kontinenturi, lagunuri da zRviuri warmoSobis qanebi Seadgens de-

damiwis danaleqi qanebis 70%-s. es qanebi xSirad aris sxvadasxva nagebobis 

safuZveli, garemo an bunebrivi saSeni masala, amitom maT  Seswavlas 

praqtikuli sainJinro amocanis gadawyvetisas gansakuTrebuli yuradReba 

eqceva. am tipis qanebis TiToeuli facialuri jgufis daxasiaTeba moce-

mulia meore TavSi _ fxvier SeukavSirebel, rbil SekavSirebul da gan-

sakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis qanebis ZiriTadi 

genetikuri tipis gansazRvrisas.  

fxvieri SeukavSirebeli da rbili SekavSirebuli qanebis warmoSoba 

ganpirobebulia ZiriTadi qanebis daSlis produqtebis diferenciaciis 

xarisxiT da romlebic xasiaTdeba gansakuTrebuli petrografiuli niSne-

biT. qvemoT cxrilebis (IV.6, IV.7) saxiT mogvyavs is ZiriTadi vizualurad 

ganmsazRvreli maCveneblebi, romelTa meSveobiT warmatebiT SeiZleba 

dadgindes am qanebis rogorc saxesxvaobebi, ise maTi mdgomareoba. fxvier 

qans, romelSic 2 mm-ze meti zomis fraqcia 50%-s aRemateba, uwodeben 

xreSs. 

qviSovani da sxva natexovani fxvieri SeukavSirebeli qanebi war-

moiqmneba qanebis natexebisagan da ara mineralebisagan, Tixuri mineralebi 

ki Seicaven mcire raodenobiT pirvelad produqtebs da ZiriTadad 

sxvadasxva qanebis qimiuri daSlis masalas. 
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Tixuri mineralebidan yvelaze xSirad gvxvdeba sami jgufi –

kaolinitis, montmorilonitis da hidroqarsebis. 

 

 

 

 

 

 

 

cxrili IV.6 

qviSebis, Tixovani da fxvieri qanebis ganmsazRvreli 

 vizualuri niSnebi 

 
 
 
 
# 

 
 
 

qani 

mSrali (magari) qanis fizikuri Tviseba 
sveli (plastikuri) qanis fizikuri 

Tviseba 

winaaRmdegoba 
meqanikuri 

zemoqmedebisadmi 

dafxvnili 
masis 

SegrZneba 

wyalSi 
daSlis 
unari 

daniT 
gaWrisas 
zedapiris 

saxe 

damokidebuleba 
dagorgvlisa da 
dagundavebis  

mimarT 
1 Tixa aqvs maxvili  

napirebi, CaquCis 
dartymiT Znelad 
imsxvreva,  
dartymis adgili  
gaprialebulia 
da aqvs  
radialuri  
napralebi. 

aris  
erTgvarovani 
cximovani 
wminda masa 
(pudri) 

cotaxani  
(1-5 wT) 
inarCunebs 
formas 

swori, gluvi, 
priala ar 
Cans qviSis 
marcvlebi 

maRalplastikuri, 
webovani, xelis 
damsvreli.  
gvaZlevs 1mm-ze 
naklebi diametris 
grZel zonars. 
dagundavebul 
burTulas  
gaWyletvisas ar 
uCndeba napralebi. 

2 Tixnari aqvs naklebad 
mdgradi  
Sverilebi, 
imsxvreva CaquCis 
dartymiT,  
Znelad – xelis  
moWeriT. 

ar iZleva 
erTgvarovani 
fxvnilis 
SegrZnebas. 
Cans qviSis 
calkeuli 
marcvlebi. 

iSleba 
swrafad 
(gansakuT-
rebiT 
mtvrovani 
Tixnarebi). 

naklebad  
swori  
mqrqali, 
SeimCneva  
gada-
adgilebuli 
qviSis 
marcvlebi  

plastikuri,  
gvaZlevs 1-dan 3mm-
mde mokle zonars. 
zonars gadaRun-
visas, xolo  
dagundavebul 
burTulas  
gaWyletvisas  
uCndeba napralebi.  

3 qviSnari calkeuli  
koStebi xeliT 
mosresisas  
advilad iSleba. 

araerTgva-
rovani masa, 
qviSuri  
nawilakebis 
siWarbiT. 

swrafad. 
SeimRvreva 
msubuqad. 

araerTgva-
rovani qviSis 
gamofxvnis 
gamo xaoiani. 

sustad plastiku-
ri, gvaZlevs 3-6 mm 
diametris zonars. 
burTulas  
gaWyletvisas  
kideebze uCndeba 
napralebi da  
Camoifxvneba. 

4 qviSa fxvieri Sedgeba 
TiTqmis 
mTlianad 
qviSis 
marcvlebisa-
gan. 

 
_ 

 
_ 

araplastikuri, 
sustad  
datenianebuls 
aqvs moCvenebiTi 
bmuloba. 

 
kaoliniti TeTri an Ria ruxia, Sexebisas cximovania (svris xels), 

Cveulebriv araSreobrivi, farulkristaluria, gvxvdeba Txelqerclovani, 
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uswormasworo koStisebri, maxvilkuTxovan-natexovani miwisebri masebis 

danagrovebisa da agregatebis saxiT. monatexi gluvi, qerclovani, zogjer 

mqrqalia. 

montmoriloniti umetesad Ria Seferilobisaa (TeTri, vardisferi, mo-

yavisfro-wiTeli, sxvadasxva tonis ruxi da mwvane), aris cvilisebri, 

Sexebisas cximovania, wvimis Semdeg zedapiri ifareba sqeli, mcuravi 
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cxrili IV.7 
Tixovani qanebis konsistenciisa da qviSis wyalgajerebis maCveneblebi 

 
 

 

qa
ni

 
 

konsistenciis maCveneblis skala da Tixovani qanebis mdgomareoba am maCveneblebis mixedviT. 
                     0                   0.25                     0.5                   0.75                   1.0 

magari naxevrad magari magarplastikuri- 
(blantplastikuri) 

rbilplastikuri- 
(webvadplastikuri) 

denadplastikuri- 
(blantdenadi) 

denadi-  
(Txeldenadi) 

T
ix

a 
d
a 
T
ix

na
r
i
 

dartymisas imsxvreva 
natexebad, xeliT 
gasresvisas asdis 
mtveri. frCxili  
dawoliT qanSi  
Znelad Cadis, gare 
Zalis moqmedebiT 
mkveTrad  
gamoxatuli drekadi  
deformaciis Semdeg 
myifed imsxvreva. 

saSualo dawoliT 
frCxili Rrmad  
Cadis gruntSi,  
Rerovani nimuSi  
tydeba SesamCnevi 
gaRunvis gareSe.  
gadatexis zedapiri 
xorkliania. gare 
Zalis moqmedebiT 
irRveva mTlianoba 
da iwyeba myife 
plastikuri daSla. 

xelSi Znelad  
nawevrdeba. TiTi  
advilad tovebs ar-
aRrma naWdevs.  
Rerovani nimuSi  
gadatexamde  
mniSvnelovnad  
iRuneba. grunti  
advilad Rebulobs 
micemul formas da 
advilad ewebeba sxva 
sagnebs. 

xelis SexebiT  
teniani an Zalze 
teniania. zomieri 
daWeriT, TiTi  
ramdenime sm-ze 
Rrmavdeba gruntSi. 
advilad izileba, 
magram inarCunebs 
miRebul formas 
(zogjer  mcire 
droiT ewebeba sxva 
sagnebs).  

xelis SexebiT  
Zalze teniania, 
xelze igliseba  
TiTis msubuqi  
daWeriT, micemul 
formas ver  
inarCunebs da  
sakuTari wonis  
gavleniT miedineba 
sqel fenad. 

xelis SexebiT  
Zalze teniania.  
mocemul formas ver 
inarCunebs da  
sakuTari wonis  
gavleniT miedineba 
Txel fenad. 

 
qv
iS

na
r
i qanis nimuSi dartymisas imsxvreva.  

xelisgulze gaWyletisas ifSvneba,  
gaglesvisas imsxvreva. gruntis Rerovani 
nimuSi imsxvreva SesamCnevi gaRunvis gareSe. 

advilad isriseba (izileba) da Rebulobs 
da inarCunebs micemul formas. xelis gulis 
moWerisas igrZnoba tenianoba, zogjer  
ewebeba sxva sagnebs. 

xelis umniSvnelo dawoliT advilad  
deformirdeba da miedineba. 

 
 
 
 

wyalnajerobis koeficientis skala da qviSis mdgomareoba tenianobis xarisxix mixedviT 
                                          0.5                                          0.8 

mcired teniani teniani wyalnajeri 

 
qv
iS

a 
 

nimuSze xelis moWerisas SeigrZnoba teni, 
xelisgulze Camobertyvisas iSleba koSte-
bad (gundebad), filtris qaRaldze 
dadebisas warmoiqmneba teniani laqa. 

nimuSze xelis miWerisas kargad SeigrZnoba 
teni, Rebulobs garkveul formas da inar-
Cunebs mas mcire xani, filtris qaRaldze 
warmoqmnis mkveTr tenian laqas. 

xelis gulze Camobertyili nimuSi war-
moqmnis brtyel masas an miedineba. 
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labiseburi masiT, mSral amindSi zedapiri xdeba bususovani, iZens Tavise-

bur marcvlovanobas, aqvs napralovani SeWmuWnuli saxe. ZiriTadad axasi-

aTebs maRali gajirjvebis unari. aragajirjvebadi saxeobebisTvis damax-

asiaTebelia niJarisebri monatexi, iSleba wvril calkeul maxvilkuTxovan 

koStebad. 

hidroqarsebi ruxi ferisaa, momwvano, cisferi, moyavisfro Seferi-

lobiT. gvxvdeba natexovani, filisebri, koStisebri, iSviaTad - naWuWisebri 

saxiT. aqvs xorkliani, qerclovani, uswormasworo, iSviaTad gluvi mona-

texi. 

 
IV.7. torfis daxasiaTeba mcenareuli naSTis gaxrwnis  

xarisxis mixeviT 

 
torfian adgilebSi mSeneblobis dros mniSvnelovania qanSi mcena-

reuli narCenebis gaxrwnis xarisxis dadgena, vinaidan igi gansazRvravs 

qanis deformirebadobas, simtkices, mdgradobasa da a.S. mcenareuli nar-

Cenebis gaxrwnis xarisxze da humusis Semcvelobaze SesaZlebelia 

vimsjeloT IV.8 cxrilSi moyvanili maCveneblebis mixedviT. 

cxrili  IV.8 

torfis daxasiaTeba mcenareuli naSTis gaxrwnis xarisxis mixedviT 

 
 
 
# 

 
torfis 
gaxrwnis 
xarisxi 

 
humusis 
Sem-

cvelo-
ba, % 

torfis daxasiaTeba 

mcenareuli 
naSTi 

SeuiaraRebe-
li TvaliT 

xeliT gaWyletvisas 

wylis 
gamoyofa 

wylis 
feri 

CaWyletis 
xasiaTi 

xelis 
dasvra 

1 Zlier 100-80 SeumCnevelia. 
ar 

gamoiyofa 
_ kargi svris 

2 kargad 80-60 

SesamCnevia 
mxolod  
zogierTi 

mcenareuli 
naSTi. 

ar an 
mcire 

raodeno-
biT 

gamoiyofa. 

moyavi-
sfro 

tonebSi 
iWyliteba cotaTi 

3 mcired 60-40 SesamCnevia. gamoiyofa 
muqi an 
Ria 

yavisferi 
mcired mcired 

4 cudad 40-20 

SesamCnevia 
mcenareuli 

naSTis 
formebi. 

didi 
raodeno-
biT gam-
oiyofa. 

yviTeli 
TiTqmis 

ar 
iWyliteba 

ar 
svris 

5 
gauxrwnel

i 
<20 

advilad  
SesamCnevia 
mcenareuli 

naSTis 
formebi. 

gamoiyofa 
advilad, 

didi 
raodeno-

biT 

TiTqmis 
ar aris 

Seferili 

ar 
iWyliteba 

ar 
svris 
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V Tavi 

 

zogadi moTxovnebi qanebis sainJinro-geologiuri  

gamokvlevebisadmi  

(samSeneblo normebi da wesebi) 

 

sainJinro-geologiuri gamokvlevebi moicavs kompleqsur sainJinro-

geologiur samuSaoebs: rekognoscirebas; agegmvas da dazvervas, romlebmac 

unda uzrunvelyon dasaproeqtebeli mSeneblobis raionis (moednis, ubnis, 

trasis) kompleqsuri sainJinro-geologiuri pirobebis Seswavla geomorfo-

logiuri, seismuri, hidrogeologiuri, gruntis Sedgenilobis mdgoma-

reobisa da Tvisebebis, geologiuri procesebisa da movlenebis, terito-

riebis mdgomareobis Secvlis Sesaxeb aucilebeli masalis miReba geolo-

giuri garemos dacvisa da misi racionaluri gamoyenebis gaTvaliswinebiT 

(samSeneblo normebi da wesebi I. 02. 07._87) 

sakvanZo sainJinro-geologiuri sakiTxebis gadawyveta ZiriTadad xdeba 

Surfebisa da WaburRilebis gayvanis Sedegad miRebuli informaciis sa-

fuZvelze. gamonamuSevrebis gayvana, rogorc wesi, unda vawarmooT 

meqanizebuli gziT. gamonamuSevrebi, samuSaos damTavrebis Semdeg unda 

iqnes likvidirebuli amoRebuli masalis CayriTa da datkepniT, Tixis tam-

ponaJiT an cementis xsnariT. gamonamuSevrebis xeliT gayvana dasaSvebia 

mxolod Znelad misawvdom adgilebSi (sardafebSi, cicabo ferdobebze, 

parkebSi, Seviwroebul, daWaobebul adgilebSi da sxv.) da teqnikur-

ekonomikuri mizanSewonilobisas. 

gamonamuSevrebi gayvanil unda iqnes Senoba-nagebobebis konturze an 

RerZze aranakleb samisa (adre gayvanili gamonamuSevrebis CaTvliT). 

damatebiTi gamonamuSevrebi gahyavT saZirkvelze datvirTvis mkveTrad 

Secvlis adgilebSi sxvadasxva geomorfologiuri elementebis sazRvarze 

da saproeqto konturis gareT nagebobis geologiur garemosTan ur-

TierTzegavlenis sferos dadgenisas. 

saZiebo gamonamuSevrebs Soris manZili aucileblad unda SeirCes 

sainJinro - geologiuri pirobebis sirTulis mixedviT, Senobebisa da nage-

bobebis klasiT da maTi araTanabari dajdomis mimarT damokidebulebiT, 
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romelTa monacemebi moyvanilia qvemoT Sesabamis cxrilebSi (cxrili V.1, 

V.2). 

cxrili V.1 

sainJinro-geologiuri pirobebis sirTulis kategoriebi   

 
faqtorebi I (martivi) II (saSualo sirTulis) III (rTuli) 

geomorfologiuri 
pirobebi 

erTi geomorfolo-
giuri elementis 
sazRvarSi. zedapiri 
horizontalluri 
da daunawevrebelia. 

erTi genezisis ram-
denime geomorfolo-
giuri elementis 
sazRvrebSi. zedapiri 
daxrili da sustad 
danawevrebulia. 

sxvadasxva genezisis 
ramdenime geomorfo-
logiuri elementis 
sazRvrebSi.  zedapiri 
Zlier danawevrebulia. 

geologiuri pirobebi 
samSeneblo moedani 
(ubani) ganTavsebulia 
Senoba-nagebobebis da 
geologiuri garemos 
moqmedebis sferoSi.  

horizontalurad an 
sustad daxril 
(qanobi araumetes 
0,1) araumetes or 
sxvadasxva liTo-
logiur Sreze. sim-
Zlavre mimarTebaze 
SenarCunebulia. 
gegmaSi da siRrmeze 
Sreebis araerTgva-
rovnebaa, gruntis 
Tvisebebis 
maCveneblebis ara-
kanonzomierad 
cvlileba umniS-
vneloa. kldovani 
gruntebi ganTavse-
bulia zedapirze an 
gadafarulia mcire 
simZlavris 
arakldovani 
gruntebiT. 

daxril an gamoso-
lil araumetes oTxi 
sxvadasxva simZlavris 
liTologiur Sreze 
simZlavre icvleba 
kanonzomierad. gegmaSi 
da siRrmeze gvaqvs 
gruntebis maxasi-
aTeblebis kanon-
zomieri cvlileba. 
kldovan gruntebs aqvs 
araswori zedapiri da 
gadafarulia ara-
kldovani gruntebiT. 

oTxze met sxvadasxva 
liTologiur Sreze. 
simZlavre mkveTrad 
icvleba. aRiniSneba  
Sreebis linzismagvari 
ganlageba. gegmasa da 
siRrmeSi gruntis 
Tvisebebis ara-
kanonzomieri da (an) 
kanonzomieri mniSvne-
lovani araerTgvarovne-
baa. 
kldovan gruntebs aqvs 
Zlier danawevrebuli 
zedapiri da gada-
farulia arakldovani 
grun-tebiT. 

hidrogeologiuri 
pirobebi Senoba-
nagebobebis  da ge-
ologiuri garemos 
moqmedebis sferoSi. 

miwisqveSa wylebi 
ar gvaqvs, an gvaqvs 
erTgvarovani qimi-
uri Sedgenlobis 
erTi horizonti. 

gvaqvs miwisqveSa   
wylebis erTi an ori 
kargad gamoxatuli 
horizonti, calkeul 
adgilebSi araerTgva-
rovani qimiuri 
SedgenlobiT an wnevis 
unariT. 

miwisqveSa wylebis 
horizontis simZlavre 
da qimiuri Sedgeniloba 
araerTgvarovania. 
calkeul adgilebSi 
gvaqvs wyalSemcveli da 
wyalgaumtari qanebis 
rTuli monacvleoba. 
miwisqveSa wylebis wneva 
icvleba mimarTebaze. 

geologiuri pro-
cesebi, romlebic uar-
yofiTad moqmedeben 
Senoba - nagebobebis 
mSeneblobasa da 
eqspluataciis piro-
bebze. 

ar gvaqvs aqvT SezRuduli 
gavrceleba. 

aqvs farTo gavrceleba 
da axdens gadamwyvet 
gavlenas nagebobis 
daproeqtebasa da 
mSeneblobaze. 

specifikuri gruntebi 
Senoba - nagebobebis 
geologiuri  
moqmedebis sferoSi. 

ar gvaqvs saproeqto gadawy-
vetis SerCevaze ar 
axdens mniSvnelovan 
gavlenas. aqvs kargad 
gamoxatuli ganlageba. 

gruntebi gadamwyvet 
gavlenas axdens dafuZ-
nebis saproeqto gada-
wvvetilebis SerCevas da 
arTulebs mSeneblobas. 

SeniSvna: sainJinro-geologiuri pirobebis sirTulis kategoria saWiroa aRebul iqnes mocemuli 
faqtorebis erTobliobis mixedviT. Tu erT-erTi faqtori miekuTvneba sirTulis ufro maRal 
kategorias, romelic gadamwyvet gavlenas axdens dafuZnebis saproeqto gadawyvetilebis SerCe-
vaze, sainJinro-geologiuri pirobebis sirTulis kategoria SeirCeva am faqtoris mixedviT. aseT 
SemTxvevaSi saWiroa samuSaos moculobis gazrda an mxolod im saxis samuSaoebis Catareba, 
romlebic aucilebelia Senobebisa da nagebobebis daproeqtebaze am faqtorebis rolis dasadge-
nad. 
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 samSeneblo normebi da wesebi 1.02.07-87 aucilebeli danarTi 10, gv.102 
 

cxrili  V.2 
 

saZiebo gamonamuSevrebs Soris manZili Senobebisa da nagebobebis  

sainJinro-geologiuri pirobebis sirTulis, maTi klasis da  

araTanabari dajdomisadmi mgrZnobiarobis mixedviT   
 

sainJinro-geologiuri 
pirobebis sirTulis  

kategoriebi 

Senoba-nagebobebis klasi da manZili (m)  
gamonamuSevrebs Soris 

I II  da  III 
I 
II 
III 

75 - 50 
40 - 30 
25 - 20 

100 - 75 
50 - 40 
30 - 25 

SeniSvna: gamonamuSevrebs Soris manZilis maqsimaluri mniSvnelobebi aiReba 
araTanabari dajdomis mimarT nakleb mgrZnobiare Senobebisa da nagebobeb-
isaTvis, minimaluri - mgrZnobiarisaTvis.  

 
 samSeneblo normebi da wesebi 1.02.07-87 cxrili 36, gv.50 

 

ximinjebian saZirkvelze mSeneblobisas da sxvadasxva masStabiT sain-

Jinro-geologiuri agegmvisas saZiebo gamonamuSevrebs Soris manZilebi da 

raodenoba imave sainJinro-geologiuri pirobebis sirTulis kategoriebis 

gaTvaliswinebiT aseve moyvanilia qvemoT Sesabamis cxrilebSi (cxrili V.3, 

V.4). 

cxrili V.3 

dakidul ximinjebian saZirkvelze mSeneblobisas saZiebo  

gamonamuSevrebs Soris manZilebi da minimaluri raodenoba   

 

dasaproeqtebeli Senoba an nageboba 

manZilebi gamonamuSevrebs Soris  _ 
mricxvelSi, gamonamuSevrebis mini-
maluri raodenoba _ mniSvnelSi 
sainJinro-geologiuri pirobebis 

sirTulis kategoria 
I II III 

nagebobebi 10 sarTulis CaTvliT. mzidi 
kedlebis saZirkvelze araumetes 500 KH/m 
datvirTviT da masiuri ganaSenianebisas 
karkasis kolonaze araumetes 3000 kgZ-isa. 
 
nagebobebi 16 sarTulis CaTvliT. mzidi 
kedlebis saZirkvelze araumetes 3000 KH/m 
datvirTviT da karkasis kolonaze arau-
metes 20000 kgZ datvirTviT. 
 
maRlivi xisti Senobebi da nagebobebi (16-28 
sarTuliani nagebobebi), martenis Rumeli, 
sakvamle milebi, nagebobebi karkasis 
kolonaze metia 20000 KH datvirTviT. 
 

70/2 
 
 
 
 

50/2 
 
 
 
 

40/3 

50/2 
 
 
 
 

40/3 
 
 
 
 

30/4 

30/3 
 
 
 
 

30/4 
 
 
 
 

20/5 

 



58 

 

 samSeneblo normebi da wesebi 1.02.07-87 cxrili 38, gv. 51 

cxrili V.4 
 

sxvadasxva masStabiT sainJinro-geologiuri agegmvisas 1km2²  

dakvirvebis wertilebis (maT Soris saZiebo gamonamuSevrebis)  

raodenoba da saSualo manZilebi   

 
sainJinro-

geologiuri 
pirobebis 
sirTulis 
kategoria  

dakvirvebis wertilebis (maT Soris saZiebo gamonamuSevrebis)  
raodenoba 1km²-ze _ mricxvelSi. 

saZiebo gamonamuSevrebs Soris saSualo manZili _ mniSvnelSi 
sainJinro-geologiuri agegmvis masStabi 

1:25000 1:10000 1:5000 1:2000 1:1000 
I 
II 
III 

6(2)/700 
9(3)/600 
12(4)/500 

25(9)/350 
30(11)/300 
40(16)/250 

50(25)/200 
70(35)/170 
100(50)/140 

200(100)/100 
350(175)/75 
500(250)/65 

600(300)/60 
1150(575)/20 
1500(750)/35 

SeniSvna: sainJinro-geologiuri agegmva aucilebelia Catardes imave masStabis an 
ufro msxvil topografiul safuZvelze. 

 
 samSeneblo normebi da wesebi 1.02.07-87 cxrili 34, gv. 46 

 
 

samTo gamonamuSevrebis siRrme Senobebisa da nagebobebis bunebriv sa-

fuZvelze ganTavsebis SemTxvevaSi ganisazRvreba maTi geologiur gare-

mosTan urTierTqmedebis gaTvaliswinebiT da rogorc wesi, aiReba kumSva-

di wyebis qveviT 1-2 metrze Rrmad.  

kumSvadi wyebis gruntebis monacemebis ararsebobis SemTxvevaSi samTo 

gamonamuSevrebis siRrme SeiZleba aviRoT qvemoT moyvanili V.5 cxrilidan. 

 
cxrili  V.5 

saZiebo gamonamuSevrebis siRrme nagebobis saZirkvelze  

datvirTvis gaTvaliswinebiT   

 

nagebobebi lentisebur saZirkvelze nagebobebi calkeul sayrdenebze 

datvirTva 
saZirkvelze, 

KH/m-mde 
(sarTulianoba) 

saZirkvlis 
Ziridan samTo 
gamonamuSevris 

siRrme, m 

datvirTva 
sayrdenze, KH-mde 

samTo 
gamonamuSevris siRrme 
saZirkvlis Ziridan, m 

100(1) 
200(2-3) 
500(4-6) 
700(7-10) 
1000(11-16) 
2000(>16) 

4-6 
6-8 
9-12 
12-15 
15-20 
20-23 

500-mde 
1000 
2500 
5000 
10000 
15000 
50000 

4-6 
5-7 
7-9 
9-13 
11-15 
12-19 
18-26 

SeniSvna: 1. gamonamuSevrebis naklebi siRrme aiReba miwisqveSa wylebis ararsebobisas. 
2. Tu cxrilSi moyvanil siRrmeTa sazRvrebSi gvaqvs kldovani grunti samTo gamona-
muSevari aucilebelia gayvanil iqnes sustad gamofituli gruntebidan 1–2 m. Rrmad, 
an saZirkvlis Ziramde kldovan gruntze ganTavsebis SemTxvevaSi, magram ara umetes 
cxrilSi moyvanili sidideebisa.  
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 samSeneblo normebi da wesebi 1.02.07-87 cxrili 37, gv. 51 

specifikuri gruntebisa da saSiSi geologiuri procesebis gavrce-

lebis ubnebze samTo gamonamuSevrebis aranakleb 50%-isa saWiroa gayvanil 

iqnes specifikuri gruntebis gavrcelebis mTel an iseT siRrmemde, sadac 

maTi arseboba aRar moaxdens gavlenas saproeqto Senobebisa da nagebobebis 

mdgradobaze, geologiuri procesebis gavrcelebis ubnebze ki _ 3-5 m-iT 

Rrmad maTi aqtiuri ganviTarebis zonidan. 

10 000 m3³moculobis rezervuaris SemTxvevaSi samTo gamonamuSevrebis 

siRrmed iReben rezervuaris diametris aranakleb 0.75 sidides, raodenobas 

_ aranakleb 5-s, amaTgan erTi aucilebelia gayvanil iqnes rezervuaris 

ganTavsebis centrSi. 

arakldovan gruntebze filismagvari saZirkvlis (sigane >10m) Sem-

TxvevaSi samTo gamonamuSevrebis siRrme aucilebeli monacemebis ar-

arsebobis SemTxvevaSi unda iyos saZirkvlis siganis naxevari, magram arana-

kleb 20 m-isa, manZili _ araumetes 50 m-isa, xolo raodenoba – aranakleb 

samisa.  

arakldovan gruntebze ximinjebiani saZirkvlisaTvis samTo gamonamu-

Sevrebis gayvanis siRrmed iReben ximinjis Ziris saproeqto siRrmidan 5 m-s, 

xolo kldovan gruntebze – aranakleb 2 m-s. 

laboratoriuli kvlevisaTvis nimuSebis aReba xdeba saxelmwifo 

standartis (12071-84) Sesabamisad. nimuSebis aReba dasaSvebia WaburRi-

lebidan gruntsaRebiT Sida diametriT aranakleb 50 mm-isa. monoliTebis 

aRebis xerxma unda uzrunvelyos maTi bunebrivi agebulebisa da tenianobis 

SenarCuneba, rasac axorcieleben 57-60ºC temperaturaze gamdnar parafinSi 

monoliTis swrafi CaSvebiT da winaswar parafinSive gaJRenTili dol-

bandis SemoxveviT. am proceduras imeoreben ramdenjerme. daSlili qanebis 

sinjebs iReben mWidro qsovilis, polieTilenis an wyalgamZle qaRaldis 

parkebSi. 

TiToeul nimuSs Tan unda erTvodes etiketi, romelSic Sedis: 1. orga-

nizaciis (eqspedicia, partia da a.S.) dasaxeleba; 2. sinjis nomeri; 3. sinjis 

aRebis adgili; 4. siRrme; 5. qanis dasaxeleba savele gansazRvris mixedviT;   

6. nimuSis amRebis xelis mowera; 7. sinjis aRebis TariRi. 

laboratoriaSi motanil sinjs atareben registraciaSi, aTavi-

sufleben parafinisagan, yofen calkeul nimuSebad, romelTa forma, zoma, 
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wona da agebuleba sxvadasxva saxis gansazRvrisaTvis mocemulia V.6 

cxrilSi.   

TiToeuli gruntis Sridan saWiroa aRebul iqnes nimuSebis is raode-

noba, romelic uzrunvelyofs yoveli gamoyofili sainJinro-geologiuri 

elementis Sefasebas, kerZod, aranakleb 10 nimuSisa fizikuri da aranakleb 

6 _ meqanikuri Tvisebebis gansasazRvrad. 

msxvilnatexovani da kldovani gruntebis Sedgenilobisa da mdgo-

mareobis saorientacio Sefaseba (natexebis zoma, maTi procentuli da 

petrografiuli Sedgeniloba, Semavseblis Sedgeniloba da mdgomareoba, 

napralianoba, gamofitvis xarisxi da sxv.) dasaSvebia maTi vizualuri 

aRweriT. 

yoveli wyalSemcveli horizontidan saproeqto obieqtisa da mis ge-

ologiur garemosTan moqmedebis sferos sazRvrebSi standartuli qimiuri 

analizisaTvis aiReba aranakleb sami sinji.  
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                                                                                         cxrili V.6 
 

qanis nimuSis agebuleba, forma, wona, zoma, maTi Sedgenilobis, fizikuri,  

wylovani da meqanikuri Tvisebebis kvlevisaTvis
  

 
 

maCveneblebi 
 

 
qanebi 

qanis agebuleba 
da nimuSis 
tenianoba   

 
nimuSis forma 

 
nimuSis wona an 

zoma  

gansazRvris 
saxelmwifo 
standarti 

S
ed

g
en
il

o
b
a 
d
a 
S
em
c
ve
l
o
b
a 

 
mineraluri Sedgeniloba 

kldovani, naxevrad 
kldovani da  
SekavSirebuli 
Tixovani. 

bunebrivi nebismieri 100-200 g  

Tixovani (wvril-
dispersiuli nawili) 

nebismieri nebismieri 100-200 g  

qviSebi da sxva nate-
xovani 

daSlili nebismieri 100-200 g  

wyalSi xsnadi marilebis Semcveloba 
Tixovani da zogierTi 
naxevrad kldovani 

nebismieri nebismieri 100-200 g  

organuli nivTierebis Semcveloba  metwilad Tixovani nebismieri nebismieri 100-200 g 23740-79 

granulometriuli Sedgeniloba 

xreSovani da  
uxeSmarcvlovani 

daSlili nebismieri 600-3000 sm3³ 
 

12536-79 qviSebi daSlili nebismieri 200-600 sm3³ 
Tixovani bunebrivi nebismieri 50-200 sm3³ 

f
iz

ik
u
r
i 
T
vi
s
eb
eb

i bunebrivi tenianoba yvela qani 

tenianoba  
bunebrivi,  
agebuleba  
nebismieri 

nebismieri 
 

20-50 g 

 
 
 

5180_84 

simkvrive 
 

yvela qani bunebrivi 
araswori,  
kubisebri,  

cilindruli 
1000 sm3-mde 

mineraluri nawilis simkvrive yvela qani daSlili nebismieri 50-200 g 

plastikuroba Tixovani 

agebuleba 
nebismieri, te-

nianoba 
bunebrivi 

nebismieri 300-500 g 

w
yl

o
-

va
ni

 
T
vi
s
eb

eb
i 

dasveleba Tixovani bunebrivi 
cilindruli 
kubisebri 

diametri_50-70 mm 
simaRle_15-20 mm 

5x5x5 sm3 

 

gajirjveba Tixovani bunebrivi 
cilindruli 
kubisebri 

21143-80 
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maCveneblebi 

 

 
qanebi 

qanis agebuleba 
da nimuSis 
tenianoba   

 
nimuSis forma 

 
nimuSis wona an 

zoma  

gansazRvris 
saxelmwifo 
standarti 

Cajdoma Tixovani bunebrivi 
cilindruli 
kubisebri 

21161-78 

sruli wyaltevadoba 
qviSebi da sxva  
natexovani 

daSlili nebismieri 200-300 sm3³  

wyalSTanTqma da wyalnajeroba 
kldovani da naxevrad 
kldovani 

bunebrivi 
cilindrul, ku-

bisebri 

diametri_50-70 mm 
simaRle_15-20 mm 

5x5x5 sm3 
 

maqsimaluri molekuluri tentevadoba 
Tixovani qanebi, wminda 
da wvrilmarcvlovani 
qviSa 

daSlili nebismieri 300 g  

maqsimaluri molekuluri  
wyaltevadoba 

qviSebi da sxva  
uxeSmarcvlovani 

daSlili nebismieri 500-1000 g  

kapilaruli aweva 
qviSebi da nawilobriv 
Tixovani 

daSlili, 
SeiZleba  

bunebrivic 

nebismieri, anda 
cilindruli 

1000 g-mde  

wyalSeRwevadoba 

qviSovani 
daSlili, 
SeiZleba  

bunebrivic 
nebismieri 500-2000 sm3³  

Tixovani bunebrivi cilindruli 
diametri_50-70 mm 
simaRle_15-20 mm 

 

kldovani, naxevrad 
kldovani 

bunebrivi cilindruli 
diametri_35-50 mm 
simaRle_15-20 mm 

 

me
qa
ni

ku
r
i
 
T
vi
s
eb

eb
i simtkice kumSvaze 

kldovani, naxevrad 
kldovani 

bunebrivi 
cilindruli 
kubisebri 

10x10x10 sm3 

5x5x5 sm3 
26447-85 

kompresiuli Tvisebebi 
Tixovani, qviSovani 
 

bunebrivi cilindruli 

diametri _ 
50 - 70 mm 
simaRle _  
15 - 20 mm 

 
 

26518-85 
 winaaRmdegoba Zvrisadmi 

 
Tixovani, qviSovani bunebrivi cilindruli 

diametri _ 
50 - 70 mm 
simaRle _ 
15 - 20 mm 

 
 sax.standarti 30 416
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7 - 9 balian seismur raionebSi Senobebisa da nagebobebis daproe-

qtebisas aucilebelia gaTvaliswinebul iqnes seismuri zemoqmedebis inten-

siuroba, romlis gansazRvra xdeba seismuri mikrodaraionebis rukebis sa-

fuZvelze.  

saqarTvelos teritoriis zogadi seismuri daraionebis sqema (nax. V.1) 

mocemulia saqarTvelos respublikis arqiteqturisa da mSeneblobis saqme-

Ta saministros 1991 wlis 7 ianvris brZanebis 1-l danarTSi. am sqemis 

mixedviT q. Tbilisi miekuTvneba 82 balian seismur zonas (indeqsi aRniSnavs 

miwisZvris ganmeorebadobas). 

 im raionebSi, sadac ar gvaqvs aseTi seismuri mikrodaraionebis ruke-

bi, seismurobis mixedviT gruntis kategoriis dadgena dasaSvebia qvemoT 

mocemuli cxrilis saSualebiT (cxrili V.7).  

cxrili V.7 
 

gruntebis kategoria seismuri Tvisebebis mixedviT   
 
 

ka
t
eg

o
r
ia
 

gruntebi 

samSeneblo  
moednis  

seismuroba 7-9  
balian seismuri 
raionebisTvis. 

7 8 9 

I 

yvela saxis kldovani gruntebi; gamoufitavi da sustad  
gamofituli; msxvilnatexovani magmuri qanebi, mkvrivi, sustad  
teniani 30%-mde qviSian-Tixiani SemavsebliT 

6 7 8 

II 

Zlier gamofituli da gamofituli kldovani gruntebi;  
msxvilnatexovani gruntebi, pirveli kategoriis garda; qviSebi  
xreSovanidan mtvrovanis CaTvliT, mkvrivi da saSualo simkvrivis, 
sustad teniani (msxvili fraqcia tenianic); Tixovani gruntebi  

konsistenciis Jk≤0,5 maCvenebliT, forianobis e<0,9 koeficientiT  

Tixebisa da TixnarebisaTvis da e<0,7 – qviSnarebisaTvis.  

7 8 9 

III 

yvela saxis fxvieri qviSebi, mkvrivi da saSualo simkvrivis,  
wyalgajerebuli (wvrili da mtvrovani – tenianic): Tixovani  

gruntebi konsistenciis Jk>0,5 da Jk≤0,5 maCvenebliT, forianobis 

e≥0,9 koeficientiT Tixebisa da TixnarebisaTvis da e≥0,7 –  
qviSnarebisaTvis 

8 9 >9 

SeniSvna: 1. Tu 10 m-is Sres aqvs gruntis araerTgvarovani Sedgenlobis 5 m-ze meti jamuri 
simZlavre, aseT SemTxvevaSi samSeneblo moedani seismurobis TvalsazrisiT miekuTvneba  
SedarebiT araxelsayrel kategorias; 2. Tu nagebobis eqspluataciis procesSi, mosalod-
nelia gruntis wylis donis aweva da qanebis (maT Soris Cajdomadi) gawylianeba, gruntis 
kategoria seismuri Tvisebebis mixedviT saWiroa ganisazRvros qanis TvisebebiT gaw-
ylianebul mdgomareobaSi (tenianobiT, konsistenciiT); 3. 6-baliani seismurobis raionSi gan-
sakuTrebiT sapasuxismgeblo Senobebisa da nagebobebis mSeneblobisas, seismuri TvisebebiT 
III kategoriis gruntis saangariSo seismuroba saWiroa aviRoT 7 balis tolad; 4. kon-
sistenciis an tenianobis ararsebobis SemTxvevaSi Tixovani da qviSovani gruntebi, miwisqve-
Sa wylis donis 5 m-ze maRla ganlagebisas seismuri Tvisebebis mixedviT miekuTvneba III kat-
egorias. 

 
 samSeneblo normebi da wesebi II-7-81, cxrili 1, gv. 4 
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samSeneblo moednebi 15º-ze meti daxris SemTxvevaSi, geologiuri pro-

cesebis Sedegad Zlier daSlili qanebi, dajdomadi gruntebi, nayari, 

CamonaSali, mcuravi, mewyrebi, karsti, samTo gamonamuSevrebi, selebi _ 

seismurobis TvalsazrisiT mSeneblobisaTvis araxelsayreli ubnebia. aseT 

ubnebze mSeneblobis aucileblobis SemTxvevaSi saWiroa damatebiTi Ro-

nisZiebebis Catareba maTi konstruqciuli gaZlierebiT da saZirkvlis gama-

grebiT. 

 

 
 

nax. 5.1. saqarTvelos seismuri mikrodaraionebis ruka 

 
Senoba-nagebobebze saWiroa moewyos damyofi antiseismuri nakerebi  

(wyvil-kedlebi), Tu: Senobebisa da nagebobebis mosazRvre ubnebs aqvs 5 m an 

ufro meti simaRleTa sxvaoba; 10 m-mde 1- sarTulian nagebobas 7 baliani 

seismurobis SemTxvevaSi SeiZleba ar gaukeTdes seismuri nakeri. 

antiseismurma nakerma Senoba-nagebobebi saWiroa gayos mTel mis 

simaRleze. SeiZleba nakeri ar gakeTdes saZirkvelSi, garda im SemTxvevisa, 

rodesac antiseismuri nakeri emTxveva dajdomad grunts. 

nagebobaTa simaRleebi da antiseismur nakerebs Soris manZili ar unda 

aRematebodes V.8 cxrilSi mocemul sidideebs. 

5 m-mde simaRlis Senoba-nagebobebisaTvis seismur nakerebs Soris 

sigane unda iyos aranakleb 30 mm. ufro maRali Senobis SemTxvevaSi 

saWiroa seismuri nakeris siganis gazrda 20 mm-iT yovel 5 m simaRleze.   
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 cxrili V.8 

nagebobaTa simaRle da manZili antiseismur nakerebs Soris   

 

nagebobis mzidi 
konstruqcia 

sigrZe (sigane), m 
simaRle, m (sarTulebis  

raodenoba) 

saangariSo seismuroba, balebSi 

7 8 9 7 8 9 

1. liTonis, rkinabetonis  
karkasi an rkinabetonis  
monoliTuri kedeli 

araseismuri raionebis 
moTxovnebiT, magram  

araumetes 150 m 

araseismuri raionebis 
moTxovnebiT 

2. msxvilpaneliani kedeli 80 80 60 45(14) 39(12) 30(9) 

3. kompleqsuri konstruqciis 
kedlebi, romlebSic:  

 
a) rkina-betonis CanarTebi da 
rkinabetonis sartyelebi war-
moqmnis garkveul  
(mkafio) karkasul sistemas:  
I kategoriis nagebobebisTvis 
II kategoriis nagebobebisTvis 
 
b) rkinabetonis vertikaluri 
CanarTebi, romlebic  
aZliereben kedlebs da  
Suakedlebs, magram ar qmnian 
mkveTr karkass. 
I kategoriis nagebobebisTvis 
II kategoriis nagebobebisTvis 

 
 
 
 
 
 
 
80 
80 
 
 
 
 
 
 
80 
80 

 
 
 
 
 
 
 
80 
80 
 
 
 
 
 
 
80 
80 

 
 
 
 
 
 
 
60 
60 
 
 
 
 
 
 
60 
60 

 
 
 
 
 
 
 

30(9) 
23(7) 

 
 
 
 
 
 

20(6) 
17(5) 

 
 
 
 
 
 
 

23(7) 
20(6) 

 
 
 
 
 
 

17(5) 
14(4) 

 
 
 
 
 
 
 

17(5) 
14(4) 

 
 
 
 
 
 

14(4) 
11(3) 

4. vibrirebadi aguris  
panelis an blokis kedlebi; 
betonis blokis kedlebi. 

80 80 60 23(7) 20(6) 14(4) 

5. aguris an qvis wyobis 
kedlebi, 3 da 4-is garda. 

I kategoriis nagebobebisTvis 
II kategoriis nagebobebisTvis 

 
 
80 
80 

 
 
80 
80 

 
 
60 
60 

 
 

17(5) 
14(4) 

 
 

14(4) 
11(3) 

 
 

11(3) 
8(2) 

SeniSvna: 
1. Senobis simaRled aiReba Semonakirwylis qveda niSnulis an nagebobis miwis zedapirisa da 

gare kedlis zeda nawilis simaRleTa sxvaoba.   
2. skolebisa da saavadmyofoebis simaRle 8 - 9 balian seismur moedanze izRudeba sami 

miwiszeda sarTuliT. 
3. 5 sarTulze maRali Senobis aSeneba dasaSvebia mxolod seismur raionebSi mSeneblobis 

obieqtebis ganTavsebisa da nagebobaTa sarTulianobis SezRudvis miTiTebebis dacviT.  
 
  samSeneblo normebi da wesebi II-7-81 cxrili 8, gv. 9 
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VI Tavi 

 

qanebis nivTieri Sedgeniloba da aRnagoba 

 

VI.1. granulometriuli Sedgeniloba 

a. sacruli meTodi 

 

qanebis granulometriuli da nivTier Sedgenilobisa da aRnagobis 

kvlevas  didi mniSvneloba aqvs maTi fizikur-meqanikuri Tvisebebis daxa-

siaTebisa da SefasebisaTvis. 

granulometriuli (meqanikuri) Sedgeniloba iZleva qanebis struq-

turis raodenobriv daxasiaTebas. is gamoxatavs qanebis sxvadasxva zomis 

nawilakTa jgufebis (fraqciaTa) procentul Semcvelobas absoluturad 

mSrali qanis wonis mimarT. 

fxvieri qanebis analizisaTvis gamoiyeneba sacruli meTodi, rac gam-

oixateba haerze gamomSrali gruntis daxarisxebiT standartuli zomis 

(naxvretebiT - 10; 7; 5; 3; 2; 1; 0,5; 0,25; 0,1 mm) sacrebis wyebaSi misi sruli 

gatarebiT. sruli gacris Sesamowmeblad (3 mm-dan dawyeebuli qveviT) 

wyebidan iReben sacers da qans crian qaRaldze. Tu SeimCneva ganaceri, yr-

ian qveviT mdebare sacerSi da ase agrZeleben masalis srul daxar-

isxebamde.  

Tixis Semcvel qviSebs gacramde jamSi winaswar asveleben, Slian Ti-

TiT an rezinisboloiani wkiriT da recxaven wyliT. garecxvas imeoreben 

ramdenjerme, jamSi masis 30-60 wT-iani intervaliT dayovnebiT da zeda, 

mtvrian-Tixiani ativtivebuli Sris frTxili gadaRvriT mis srul gamWvir-

valobamde. darCenil garecxil saanalizo qans aSroben, wonian da criaan 

sacrebis wyebaSi.  

calkeul sacerze da qveSSi (ZirSi) darCenili masalis wonis (A) Se-

fardebiT saanalizo gruntis srul wonasTan (B) angariSoben TiToeuli 

fraqciis (X) procentul Semcvelobas: 

X=(A/B)100%  

SeniSvna: didi zomis fraqciebis (>100mm) Semcvelobis dros qanebis ga-

cra (gacxrilva) xdeba standartuli zomis _ 200, 100, 60, 20 mm-ian spe-

cialur xis sacrebSi (cxavebSi). analizis dros saWiroa yuradReba 
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mivaqcioT imas, rom natexebze  mikruli ar iyos qviSian-Tixiani nawilakebi. 

gacxrilvisaTvis natexebis zomis mixedviT nimuSis wona unda iyos arana-

kleb 100-600 kg, 20 mm-iani sacruli meTodis dros _ 8-dan 5 kg-mde.  

britanuli standartebiT gruntis Sedgenilobis gansasazRvrad 

wyebaSi sacrebis SedarebiT meti raodenobaa. sacrebi, naxvretebis zomebis 

mixedviT aris: 0,063; 0,15; 0,212; 0,3; 0,425; 0,6; 1,18; 2; 3,35; 5; 6,3; 10; 14; 20; 28; 37,5; 

50; 63; 75 mm sididisa.  

analizisaTvis gruntis wona dgindeba vizualurad. im qanebisaTvis, 

romlebic ar Seicaven 2 mm-ze msxvil nawilakebs, wona daaxloebiT 200 

gramia, romlebic Seicaven 10%-mde xreSsa da kenWebs _ 500 g, 10-30%-mde _ 

2000 g, meti Semcvelobis SemTxvevaSi ki – 3000 g. britanuli standartebiT 

wvrilmarcvlovani gruntis SemTxvevisaTvis aiReba 500 g sinji, xolo 

msxvilmarcvlovanisaTvis _ 15 kg.  

Tu laboratoriaSi movida zemoT aRniSnulze meti wonis sinji, maSin 

haerze gamomSrali qanidan iReben e. w. saSualo sinjs. amisaTvis qans gul-

modgined ureven, Slian Txel fenad da Spatelis anda kovzis boloTi ori 

urTierTperpendikularuli xaziT yofen oTx tol nawilad (kvadratebad) 

da iReben or urTierTsawinaaRmdego Semcirebul sinjs. ase agrZeleben ma-

nam, sanam ar darCeba saWiro wonis saanalizo qani.  

im SemTxvevaSi, rodesac 0,1 mm-ze naklebi fraqciebis Semcveloba qvi-

SaSi 10%-ze metia, maSin granulometriuli analizi saWiroa gagrZeldes, 

risTvisac yvelaze xSirad pipetur meTods iyeneben. es meTodi kargad 

eTanadeba qanebis Tvisebebs da sxva meTodebTan SedarebiT (sabaninis, are-

ometriuli da sxv.) gacilebiT zust Sedegebs gvaZlevs.  

britanuli standartebiT granulometriuli Sedgenilobis gansazR-

vris meTodebi CvenTan miRebuli meTodebis analogiuria. uxeS fraqciebs 

sazRvraven gacriTa da garecxviT, xolo wvrildispersuls _ sedimenta-

ciis daleqvis (pipeturi) da areometruli meTodiT. 

 

b. pipeturi meTodi 

 

pipeturi meTodi damyarebulia mdgar wyalSi myari nawilakebis CaZir-

vis siCqareze, rac maT masasa da zomazea damokidebuli.  
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Tixebis SemTxvevaSi analizisaTvis iReben (absoluturad mSral gad-

aTvlaze) 10 g-s, Tixnarebis - 15 g-s, qviSnarebisa - 20 - 40 g qanis wonaks 

(B) (mlaSe qanebisaTvis orjer naklebs, Sesabamisad 10 - 20 g-s parale-

lurad sazRvraven qanis tenianobas ((W) ix. tenianobis gansazRvra) da 

qvemoT moyvanili formuliT axdenen aRebuli sinjis gadaTvlas absolu-

turad mSral wonaze (b): 

b=B100/(100+W%) 

analizisaTvis aRebul qans asxamen aTjeradi raodenobis distili-

rebul wyals, umateben 1 sm³ 25%-ian amiaks an natriumis pirofosfatis 

gajerebul xsnars da aduReben daaxloebiT erTi saaTis ganmavlobaSi.  

gaciebuli suspenzia 0,1 mm-ian sacerSi gatarebiT gadaaqvT faifuris 

jamSi. kedlebze rom ar darCes qanis nawilakebi, kolbas gulmodgined 

recxaven sarecxuliT. sacerze darCenil masas Slian TiTiT an rezinis-

boloiani wkiriT da sacridan jamSi wyliT Carecxaven.  

Zabris saSualebiT suspenzias jamidan asxamen cilindrSi da avseben 

sufTa wyliT ise, rom saerTo raodenoba 1 litris iyos.  

sacerze darCenili naleqi gadaaqvT faifuris jamSi, aSroben, atareben 

sacrebis wyebaSi da formuliT: X=AC/b, angariSoben maT procentul Sem-

cvelobas. 

 mocemul formulaSi A fraqciis wonaa, 

 b – qanis wona absoluturad mSral mdgomareobaSi, 

 C – analizisTvis aRebul fraqciaTa jamuri procentuli Semcvelo-

ba, romelic, Tu ar iyo gamoyenebuli sacruli meTodi, yovelTvis toli 

iqneba 100%-isa. winaaRmdeg SemTxvevaSi - 100%-s minus msxvil fraqciaTa 

procentuli Semcvelobis jami.  

cilindrSi suspenziis temperaturis gazomvis Semdeg suspenzias am-

Rvreven sareviT fskerze naleqis srul gaqrobamde da drois intervalebSi 

garkveuli siRrmidan (cxrili VI.1) pipetis saSualebiT (nax. 6.1) iReben 

sinjs, gadaaqvT winaswar awonil biuqssa an tigelSi, aorTqleben, naleqs 

aSroben da angariSoben 0,05 mm-ze naklebi diametris fraqciaTa jamur 

procentul Semcvelobas formulebiT: 

A=aVc/Vp; X=AC/b  an  da X=aVc/bVp 

sadac  a aris pipetidan aRebuli 0,05 mm-ze naklebi gamomSrali nimu-

Sis wona; 
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nax. 6.1. danadgari pipeturi meTodiT qanebis  
granulometriuli Sedgenilobis gansazRvrisaTvis. 

 
    Vc; Vp – suspenziis moculoba cilindrsa da pipetSi. 

 X-sa da b-s mniSvnelobebi mocemulia zemoT.    

vinaidan, yvela wina sinji Seicavs mis Semdgom aRebul ufro wvril 

marcvlebs, qanSi TiToeuli fraqciis Semcveloba (0,05-0,01 da a. S.) gamoi-

Tvleba wina da momdevno fraqciaTa jamuri procentuli Sedgenilobis 

sxvaobiT. <0,001 mm Seesabameba <0,001 mm-iani fraqciis procentul Semcvelo-

bas, xolo 0,1-0,05 mm gamoiTvleba 100%-isa da yvela fraqciis procentuli 

Semcvelobis sxvaobiT. 

cxrili VI.1 

suspenziis dawdomis dro 

 

sinji 

(fraqcia), 

mm 

pipetis 

CaSvebis 

siRrme, 

sm 

t e m p e r a t u r a, t°C 

10º 12º 15º 17º 20º 

<0,05 10 58wm 55wm 51wm 48wm 45wm 

<0,01 10 24wT 18wm 22wT 59wm 22wT 14wm 20wT 9wm 18wT 44wm 

<0,002 5 5sT 3wT 4sT 47wT 4sT 25wT 4sT 12wT 3sT 54wT 

<0,001 5 20sT 10wT 19sT 9wT 17sT 42wT 16sT 48wT 15sT 36wT 

 
 



70 

 

 
 

nax. 6.2. temperaturis mixedviT suspenziaSi sxvadasxva zomis  
fraqciebis dawdomis drois diagrama. 

 

temperaturis mixedviT suspenziaSi sxvadasxva zomis fraqciebis daw-

domis drois swrafi monaxvisaTvis SeiZleba gamoyenebul iqnes Cven mier 

SemoTavazebuli diagrama (nax. 6.2.). 

1. _ <0.05 mm; 2. _ <0.01 mm; 3. _ <0.002 mm; 4. _ <0.001 mm 

 

SeniSvna: 1. da 2. pipetis CaSvebisas siRrme suspenziaSi 10 sm-ia.       

         3. da 4. _ 5 sm. 

 
g. areometriuli meTodi 

 

granulometriuli analizis areometriuli meTodi emyareba wvril-

qviSovani da Tixovani qanisagan damzadebuli suspenziis (suspenziis dam-

zadebis wesi ix. pipetur meTodSi) simkvrivis gazomvas areometris saSua-

lebiT. pipeturi meTodisagan gansxvavebiT, areometriuli meTodi ar 

saWiroebs fraqciebis aorTqlebas, gamoSrobas da awonas, rac SesamCnevad 

aiolebs da aCqarebs analizebis dasrulebis process.  

qanSi msxvili fraqciebis dros areometriuli meTodi, ise rogorc pi-

peturi, gamoiyeneba sacrul meTodTan kombinaciaSi. 
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qanebis granulometriuli analizisaTvis 0,995-dan 

1,030 simkvrivis gansasazRvrad iyeneben minis areometrs 

(nax. 6.3.), romelzec danayofebi datanilia 0,001-is si-

zustiT. granulometriuli analizis dros, 

gamartivebis mizniT, erTeuls mxedvelobaSi ar iReben 

(ugulebelyofen), xolo mZime gadaaqvT sami niSniT 

marjvniv. vinaidan gruntis suspenzia gaumWviria, anaT-

vali aiReba meniskis zeda napiridan simaRleze Ses-

worebis gaTvaliswinebiT. Sesworeba xdeba 20°C tem-

peraturaze distilirebul wyalSi areometris Ca-

ZirviT meniskis zeda da qveda maCveneblebis sxvaobis 

gadamravlebiT aTasze. cdis dros, garda meniskis 

simaRleze Sesworebisa,  iTvaliswineben Sesworebas 

20°C temperaturaze (cxrili VI.2.)  

granulometriuli analizisas cilindrSi dam-

zadebul suspenzias ureven sareviT fskerze naleqis 

gaqrobamde, iniSnaven dros da frTxilad, ise, rom 

misi bolqvi ar Seexos cilindris kedlebs, areometris skalaze iReben 

anaTvlebs 30 wm-is 1, 2, 5, 30 wT-is, 1, 1,5, 3, 6, da 24 saaTis Semdeg. pirvel 

sam anaTvals iReben areometris amouReblad, danarCen SemTxvevebSi suspen-

ziaSi CauSveben gazomvis dawyebamde  5-10 wamiT adre ufro Rrmad,  

cxrili VI.2 

temperaturuli Sesworeba areometrisaTvis 
 

suspenziis 
temperatura, 

°C 

areometriis 
anaTvlis 
Sesworeba  

suspenziis 
temperatura, 

°C 

areometriis 
anaTvlis 
Sesworeba 

suspenziis 
temperatura, 

°C 

areometriis 
anaTvlis 
Sesworeba 

+0,8 
+0,9 
+1,0 
+1,1 
+1,3 

+1,4 
+1,5 
+1,6 
+1,8 
+1,9 
+2,1 

+2,2 
+2,3 

24,0 
24,5 
25,0 
25,5 
26,0 

26,5 
27,0 
27,5 
28,0 
28,5 
29,0 

29,5 
30,0 

_0,5 
_0,5 
_0,3 
_0,3 
_0,2 

_0,1 
_0,0 
+0,1 
+0,2 
+0,3 
+0,4 

+0,5 
+0,6 
+0,7 

17,0 
17,5 
18,0 
18,5 
19,0 

19,5 
20,0 
20,5 
21,0 
21,5 
22,0 

22,5 
23,0 
23,5 

_1,2 
_1,2 
_1,2 
_1,1 
_1,1 

_1,0 
_1,0 
_0,9 
_0,9 
_0,8 
_0,8 

_0,7 
_0,6 
_0,6 

10,0 
10,5 
11,0 
11,5 
12,0 

12,5 
13,0 
13,5 
14,0 
14,5 
15,0 

25,5 
16,0 
16,5 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 6.3 areometri 
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vidre wina gazomvis dros. monacemebs iweren gamartivebuli anaTvlis sax-

iT, ese igi meniskis simaRlesa da temperaturaze Sesworebis gaTvaliswine-

biT. suspenziis temperaturas zomaven cilindris centrSi 0,5ºC-is sizust-

iT, pirveli xuTi gazomvisas erTxel, Semdeg ki yoveli gazomvis win.  

areometris saboloo anaTvlebis miRebis Semdeg iwyeben nawilakebis 

diametris gamoTvlas nomogramaze (nax. V.4), romlis gamoyenebis Tana-

mimdevroba mocemulia gasaRebis saxiT.. 

 

nax. 6. 4. qanebis granulometriuli analizis dros 

nawilakebis diametris gamosaTvleli nomograma  
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qanebis granulometriuli Sedgenilobis analizi da 

grafikuli asaxvis xerxebi 

 

granulometriuli Sedgenilobis ama Tu im fraqciis zomisa da raode-

nobis gaTvaliswinebiT xdeba qanebis klasifikacia qvemoT mocemuli 

cxrilebis saxiT  (cxrili VI.3_VI.6). 

cxrili VI.3 

qanis dasaxeleba fraqciebis gradaciis mixedviT   

 

qanis 
dasaxeleba 

fraqciebis gradacia da zoma (mm) 

SeniSvna 
Zlier 
msxvili 
(uxeSi) 

msxvili saSualo wvrili wminda 

kaWari (lodi)  >800 800-400 400-200  frCxilebSi  
mocemulia  
Sesabamisi  
daumuSavebuli  
masalis dasaxeleba. 
sabaninis mixedviT 
0,002 mm zomis  
nawilakebi 0.005 mm-
is ekvivalenturia. 

kenWi (RorRi) 200-100 100-60 60-40 40-20  

xreSi (xvinWa)  20-10 10-4 4-2  

qviSa 2-1 1-0,5 0,5-0,25 0,25-0,1 0,1-0,05 

mtveri  0,05-0,01  0,01-0,002  

Tixa 0,002-0,001    <0,001 

 sax.standarti 25 100-82, cxrili 2, gv. 3,4 

 
cxrili VI.4 

fraqciebis gradacia britanuli standartebiT 
 

qanis  
dasaxeleba 

fraqciebis gradacia da zomebi, mm 
msxvili saSualo wvrili 

xreSi (xvinWa) 60-20 20-6 6-2 
qviSa 2-0,6 0,6-0,2 0,2-0,06 
mtveri 0,06-0,02 0,02-0,006 0,006-0,002 
Tixa <0,002 

 
fraqciebis procentuli jamis aReba iwyeba yvelaze didi fraqcie-

bidan, gruntis dasaxeleba _ pirvelive damakmayofilebeli maCveneblis 

mixedviT (cxrili VI.5). 

msxvilnatexovan qanebSi haerze gamomSrali gruntis saerTo wonis 

40%-ze meti qviSis an 30%-ze meti Tixis Semcvelobis SemTxvevaSi qanis 

dasaxelebis dros aucilebelia Semavseblis miTiTebac. Semavseblis 

raodenoba dgindeba nimuSidan 2  mm-iani nawilakebis moSorebis Semdeg. 
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cxrili VI.5 
msxvilnatexovani da qviSovani qanebis saxeebi 

 

q a n e b i 
haerze gamomSrali gruntis  

nawilakebis procentuli Semcveloba 
msxvilnatexovani 
kaWari (lodi) 
kenWi (RorRi) 
xreSi (xvinWa) 
 
qviSa 
xreSovani 
msxvilmarcvlovani 
saSualomarcvlovani 
wvrilmarcvlovani 
mtvrovani 

 
>200mm-ze fraqciaTa saerTo wona Seadgens 50%-ze mets 
>10mm-ze>50% 
>2mm-ze>50% 
 
 
>2mm-ze>25% 
>0,5mm-ze>50% 
>0,25mm-ze>50% 
>0,1mm-ze ≥75%-is 
>0,1mm-ze<75% 

   

britanuli standartebiT (БС-1377-2-99) wvrilmarcvlovans miekuTvneba 

grunti, romlis fraqciebi >2mm≤10%-is. saSualomarcvlovans >20mm≤10%-is 

(>2mm>10%-is), msxvilmarcvlovans >20mm>10%-ze (37,5 mm≤1%-is). 

cxrili VI.6 
Tixovani qanebis klasifikacia granulometriuli 

 Sedgenilobis mixedviT 
 

q a n e b i 
Tixuri fraqciis 
Semcveloba, % 

S e n i S v n a 

mZime Tixa 
Tixa 
Tixnari mZime  
saSualo 
msubuqi 
qviSnari mZime 
msubuqi 

>60 
30-60 
20-30 
15-20 
10-15 
6-10 
3-6 

darCenili mtvrovani da qviSuri 
fraqciebis procentuli Semcvelobis 
mixedviT, rodesac qviSas mtvrovani 
fraqcia sWarbobs, qanis dasaxelebas 
win emateba sityva mtvrovani (mag mZime 
mtvrovani Tixa) 

 

Tixovan qanebSi msxvilnatexovani (>2 mm) fraqciebis 15-25%-is Sem-

cvelobis dros qanis dasaxelebasTan erTad mieTiTeba Semavsebeli, mag. 

xreSiT, kenWebiT da a. S. 25-50%-is SemTxvevaSi _ xreSiani, kenWebiani da a. 

S. >50%-is dros qani msxvilnatexovans miekuTvneba.  

Tixuri da natexovani qanebis Semcvelobis TvalnaTliv warmodgenis 

mizniT qvemoT ganvixilavT sainJinro-geologiur praqtikaSi Sedgenilobis 

gamoxatvis yvelaze miRebul grafikul xerxebs. erT-erTi aseTi xerxia in-

tegraluri mrudi naxevrad logariTmul masStabSi (nax. 6.5.) integraluri 

mrudis ordinatTa RerZze aCveneben fraqciaTa jamur procentul Sem-

cvelobas, abscisTa RerZze – garkveuli skalis fuZed (yvelaze xSirad 

lg10 Seesabameba 4sm) SerCeul nawilakTa zomis logariTmebis (grafikis 

naklebad gaWimvis gamo) proporciul sidideebs. abscisTa an ordinatTa 
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RerZebidan marTobebis aRmarTviT mrudis gadakveTamde SeiZleba gan-

isazRvros nebismieri diametris fraqciis procentuli Semcveloba an piri-

qiT. integraluri mrudiTve SeiZleba araerTgvarovnebis xarisxis dadgena 

araerTgvarovnebis koeficientiT (Cu), romelic aris d60 (e.w. sakontro-

lo diametri), da d10  - (moqmedi anu efeqturi diametri), e.i. 60 da 10%-ze 

nakleb fraqciaTa raodenobis fardoba. araerTgvarovnad iTvleba qani, 

rodesac qviSovani qanebis araerTgvarovnebis koeficienti  ≥3-isa.  

 

 
 

nax. 6.5. Tixovani qanebis granulometriuli Sedgenilobis  
integraluri mrudebi naxevrad logariTmul masStabSi: 

1_erTgvarovani; 2_araerTgvarovani. 

 
integralur mrudze (nax. 6.6.)  fraqciebis gradaciis CvenebiT Sesa-

Zlebelia ganisazRvros aramarto nebismieri diametris fraqciis jamuri 

procentuli Semcveloba da Sesabamisi fraqciebis zoma, aramed swrafadve 

davadginoT qanis saxe da TiToeuli fraqciis raodenoba gruntis 

SedgenilobaSi. 
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nax. 6.6. qanis saxis dasadgeni   granulometriuli  
Sedgenilobis diagrama 

 

granulometriuli Sedgenilobis monacemebis mniSvnelovani raode-

nobis gamosaxvisaTvis iyeneben tolgverda samkuTxedebs (nax. 6.7), romelic 

iZleva sxvadasxva fraqciis _ fxvieri da Tixovani qanebis procentuli 

Semcvelobis gamosaxvisa da maTi klasificirebis saSualebas. 

 
 

nax. 6. 7. qanebis granulometriuli Sedgenilobis  
gamosaxvis samkuTxa diagramebi: a _ xreSovani qanebis;  

b _ qviSovani qanebis; g _ Tixovani qanebis.  
 

cnobilia, rom tolgverda samkuTxedis nebismieri wertilidan mis 

gverdebze daSvebuli marTobTa sigrZeebis jami samkuTxedis simaRlis 

tolia. amitom, Tu samkuTxedis gverdebs davyofT Tanabar nawilad da mis 

yovel gverdze vuCvenebT sami ZiriTadi fraqciis procentul Semcvelobas, 

SeiZleba samkuTxedSi wertilebiT gamovsaxoT qanis Sedgeniloba. Tu qanis 

Sedgeniloba erTgvarovania, wertilebi Tavmoyrili iqneba garkveul 

adgilebSi, araerTgvarovnebis SemTxvevaSi ki – gafantuli. 
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VI. 2.  Tixovani qanebis mineraluri Sedgenilobis gansazRvra 
 

.  
 Tixovani qanebis mineraluri Sedgenilobis gansazRvra  

wyalTan maTi urTierTqmedebis xasiaTis mixedviT 
 
 

mocemul TavSi Tixuri mineralebis Sedgenlobis dadgena emyareba 

sxvadasxva tipis Tixuri mineralebis wyalTan damokidebulebis Tavisebu-

rebebs: gafuebis ricxviTi maxasiaTeblis, siTxis Sewovis siCqaris, dal-

bobisa da wvrildispersiuli fraqciis gamoSrobis xasiaTis Seswavlas. es 

meTodebi martivia Sesasruleblad, rac iZleva misi gamoyenebis saSualebas 

rogorc savele, ise laboratoriul pirobebSi. amitom, Tixovani qanebis wy-

alTan urTierTqmedebis Seswavla savele-vizualur aRwerasTan da Sefer-

vis meTodTan erTad (ganxilulia Semdeg TavSi) SeiZleba didi warmatebiT 

iqnes gamoyenebuli Tixovani qanebis mineraluri Sedgenlobis winaswari 

diagnostikisaTvis.  

gafueba. gafuebis ricxviTi maxasiaTeblis gansazRvriT SeiZleba da-

vadginoT Tixuri mineralebis Sedgeniloba. amisaTvis b. gumenskim Semog-

vTavaza Semdegi meTodi: 10 sm³ moculobis menzuraSi saWiroa movaTavsoT 2 

sm³ datkepnili, haerze gamomSrali da 1 mm-ian sacerSi gatarebuli grunti. 

nimuSs vasxamT mcire raodenobiT distilirebul wyals, vzelT wanacxebis 

mocilebamde. Tixuri nawilakebis koagulaciis mizniT vumatebT 1 sm³ 5.5%-

ian CaCl2-is xsnars, vaTavsebT menzuraSi da 5-6 saaTis Semdeg vsazRvravT 

naleqebis moculobas.  

kaolinitiani Tixebis moculoba sawyis moculobasTan SedarebiT 

daaxloebiT samjer meti unda iyos, hidroqarsebisa _ cxrajer, gafuebadi 

montrmorilonitisa (natriumiani) _ ormocamde. rac Seexeba aragafuebads 

(kalciumians), TiTqmis ar imatebs moculobaSi.  

Sewova. “wveTis Sewovis” _ kongis meTodi emyareba gansxvavebuli min-

eraluri Semadgenlobisa da warmoSobis Tixuri qanebis mier siTxis Se-

wovis sxvadasxva siCqares.  

kvlevisaTvis saWiroa aviRoT haerze gamomSrali 2x2x1sm nimuSi 

gavSlifoT jer uxeSi da wminda zumfaris qaRaldiT, bolos ki mqrqal mi-

naze 5-8 wuTis ganmavlobaSi wriuli moZraobebiT. gaSlifuli waxnagi 
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gadavwmindoT funjiT da davawveToT distilirebuli wylis wveTi, 

aRvniSnoT wveTis zoma da zedapiris forma Sewovamde da Sewovis Semdeg.  

kaolinitian Tixebze wveTs aqvs amoburculi forma. igi swrafad _ 0,5-

3,5 wuTis ganmavlobaSi Seiwoveba, amis Semdeg rCeba mcire zomis gluvi, 

momrgvalebuli zedapiri.  

monTmorilonitiani Tixebi wyals iwovs SedarebiT nela – oTxidan 

aTeul wuTamde. wveTs aqvs brtyeli forma araswori daklaknili konturi. 

Sewovis Semdeg zedapiri, gansakuTrebiT gajirjvebadi montmorilonitisa, 

fuvdeba.  

hidroqarsiani Tixebi, wylis Sewovis TvalsazrisiT, Sualeduria. 

nimuSze dawveTebul wyals aqvs kaolinitTan SedarebiT naklebad 

amoburculi zedapiri, xolo wylis Sewovis Semdeg, naklebad daklaknili 

zedapiri, vidre montmorilonits.  

dalboba. dalboba emyareba Tixuri mineralebis wyalmedegobis unars. 

amisaTvis haerze gamomSral qans vaTavsebT faifuris jamSi, vasxamT imden 

wyals, rom daifaros da vakvirdebiT misi mdgomareobis cvlilebis 

process.  

kaolinitiani Tixa swrafad iSleba da warmoqmnis patara konuss. na-

triumiani montmorilonitiani Tixebi dalbobisas fuvdeba da didxans in-

arCunebs formas. 1-2 saaTis Semdeg mTlianad iwovs wyals da aucilebeli 

xdeba misi damateba. aragafuebadi montmoriloniti TiTqmis ar ganicdis 

dalbobas.  

hidroqarsiani Tixebi warmoqmnis damrec konuss da iSleba koStebad, 

wvril qerclebad an firfitebad.  

wvrildispersiuli fraqciis gaSroba. wvrildispersiuli fraqciis    

(<1 mm) gaSrobiT nimuSis zedapiris xasiaTis mixedviT SeiZleba sxvadasxva 

tipis Tixuri mineralebis dadgena. gaSrobisas kaolinitiani Tixebi war-

moqmnis mqrqal, xSirad araswor zedapirs, hidroqarsebi _ brWyviala ubza-

ro zedapirs. organuli nivTierebis Semcvelobis SemTxvevaSi warmoiqmneba 

Txeli damskdari apki. natriumiani montmorilonitiani Tixebi gaSrobisas 

Zaalian iklebs moculobaSi, gaWimul napirebSi iZleva dagrexil 

firfitebs. kalciumian montmorilonitebs aqvs gluvi zedapiri ramdenime 

bzariT.  
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Sefervis meTodi  
 

 

qanebis mineraluri Sedgenilobis gansazRvra Sefervis meTodiT 

emyareba zogierT organul saRebavSi sxvadasxva nawilakebis gansxvave-

bulad Sefervas.  

metwilad Seferaven Ria feris Tixovan da qviSa-Tixovan qanebs. Zlier 

mariliani, karbonatuli, organulnaerTebiani da rkinis Jangiani Tixebi 

SeiZleba ganisazRvros mxolod minarevebis moSorebis Semdeg.  

Zlier marilian qanebs winaswar recxaven wyalSi, xolo karbonatuls 

24 saaTis ganmavlobaSi ayovneben 2%-ian HCl-Si. organuli nivTierebebi 

Tixidan SeiZleba gamoidevnos 6-dan 16%-mde koncentraciis wyalbadis 

zeJangis xsnarSi  240, 400, 700C temperaturaze 90 wuTis ganmavlobaSi 

dayovnebiT. 

 Tavisufali rkinis Jangis gamosayofad kaolinitian da montmo-

rilonitian Tixebs amuSaveben 3%-iani mJaunmJavas xsnariT liTonuri alu-

minis TanxlebiT, Fe2O3-is  Semcvelobidan gamomdinare 40-800C tempera-

turaze 20, 40, 60 wuTis ganmavlobaSi. hidroqarsiani Tixebis aseTi da-

muSaveba unda moxdes erTi saaTis ganmavlobaSi 400 C temperaturaze.  

mineraluri Sedgenilobis dasadgenad saRebavebidan yvelaze farTod 

gamoiyeneba 0.001%-iani meTilenis cisferi (ZiriTadi saRebavi). 0.0001%-ian 

qrizoidins da benzidins iyeneben Sefervis Sedegebis dasazusteblad.  

cdisaTvis sufTa sinjaraSi asxamen 5 ml suspenzias, umateben amave 

raodenobis meTilenis cisfers, anjRreven, gadmoasxamen naxevars sxva 

sinjaraSi, umateben 2 wveT KCl-is gajerebul xsnars, orive sinjaras 

anjRreven da dRe-Ramis Semdeg ukvirdebian suspenziis Sefervis xasiaTs.  

kaoliniti meTilenis cisferSi Ria iisferia, hidroqarsi moiisfro-

lurji da lurji, montmoriloniti – iisferi, iisfer-lurji da lurji. 

KCl-ian sinjaraSi kaolinitis feri ar icvleba, hidroqarsi icvleba 

mcired, montmoriloniti iRebs moiisfro da momwvano cisfer Se-

ferilobas.  

diagnozis dasazusteblad suspenzias Rebaven benzidiniT. 2 ml-ian 

suspenzias umateben amave raodenobis benzidins, anjRreven da dRe-Ramis 

Semdeg akvirdebian. 
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kaolinitiani Tixebi benzidiniT ar iRebeba, zogjer umniSvnelo 

SeRebva ganpirobebulia sxva Tixuri mineralebis SereviT. monTmorilo-

nitiani Tixebi benzidiniT muq lurjad iRebeba, hidroqarsebi WuWyiani 

lurji da monacisfro-lurjia. 

qrizoidinis gamoyenebisas or sinjaraSi iReben 1 ml damzadebul sus-

penzias da imave raodenobis qrizoidinis xsnars. erT-erT sinjaraSi sus-

penziis daleqvis dasaCqareblad amateben 2-3 wveT 5%-ian KCl-s. montmo-

rilonitis TixebiT damzadebuli suspenzia iRebeba agurisfer-wiTlad. 

KCl-is damateba iwvevs koagulacias da xsnaris gauferulebas. kaolinitisa 

da hidroqarsiani Tixebis suspenzia qrizoidinis moqmedebiT iRebs Ria yvi-

Tel fers, romelic SeiZleba gairecxos wyliT, rasac ver mivaRwevT mont-

morilonitiani Tixebis Sefervis SemTxvevaSi.  

Sefervis meTodi ar saWiroebs ZviradRirebul reaqtivebs, martivia 

Sesasruleblad, rac iZleva misi gamoyenebis saSualebas, rogorc savele, 

aseve laboratoriul pirobebSi. 

 

imersiuli meTodi 

 

imersiuli meTodiT Tixuri mineralebis Sedgenilobis dadgena emyare-

ba kristalebis optikur Tvisebebs, kerZod, polarizaciul mikroskopSi 

sinaTlis sxivis gardatexis maCveneblis gansazRvras.  

qanis nawilakebis mikroskopiuli kvlevis dros iyeneben winaswar cno-

bili gardatexis maCveneblebis (1.40 - 1.79) mqone 100-mde siTxes e.w. imersiul 

siTxeebs. 

cdisaTvis suspenziidan iReben sinjs, aSroben 35°C-ze, Txeli fena 

gadaaqvT sasagne minaze da sinjaven polarizaciuli mikroskopiT. sinaT-

lis sxivis gardatexis maCveneblebiT adgenen mineralis tips.  

diagnostikis dros iReben or iseT siTxes, romelTagan erTs aqvs sak-

vlev mineralze meti gardatexis maCvenebeli, xolo meores _ naklebi.  

hidroqarsebisaTvis gardatexis maCvenebeli meryeobs 1.555 - 1.600-is far-

glebSi, kaolinitisaTvis 1.561 - 1.570-ia, xolo montmorilonitisaTvis -  

1.480 – 1.510-is. 
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eleqtronuli mikroskopis meTodi 

 

rogorc kvlevebiT dadginda, Tixuri qanebis Tvisebebi mniSvnelovnad 

aris ganpirobebuli wminda dispersiuli nawilakebis SemadgenlobiT, rom-

lis zusti diagnostikisaTvis aucilebelia gamoviyenoT eleqtromikros-

kopi, struqturuli (rentgeno- da eleqtrografiuli) da Termuli ana-

lizebi.  

Tixuri mineralebis ZiriTadi jgufebi xasiaTdeba garkveuli morfo-

logiuri niSnebiT (nax. 6.8), rac safuZvlad udevs eleqtronuli mikros-

kopis saSualebiT gadaRebuli suraTebis gaSifvras da qanis Sedgenilobis 

gansazRvris princips.  

eleqtronuli mikroskopiT 25-aTasjer da metad gadidebiT, sazRvraven 

wvrildispersiul qanebs, romlis fraqciebi, zomis simciris gamo, Znelad 

Seiswavleba Cveulebrivi mikroskopiT. mikroskopSi gamosaxulebis gasadi-

deblad iyeneben eleqtromagnituri linzebis sistemas, xolo gasaSuqeblad 

– eleqtronebis mimarTul nakads.  

kaolinitis jgufis ZiriTadi mineralebia: kaoliniti, galuaziti, dik-

iti da nakriti, romelTac aqvT daaxloebiT erTnairi qimiuri Sedgeniloba 

da, ZiriTadad gansxvavdebian struqturiTa da fizikuri TvisebebiT.  

aRniSnuli mineralebidan yvelaze kargad Seswavlilia kaoliniti. 

kargad dakristalebul kaolinits aqvs odnav gawelili eqvskuTxedis for-

ma, toli mopirdapire kuTxeebiT. zogjer mikroskopSi gvaqvs kaolinitis 

izometriuli formebi, rac SeiZleba aixsnas alumokaJmJavas arasruli 

kristalizaciiT an gadaleqvis procesSi dakristalebuli formebis na-

wilobrivi an sruli daSliT.  

mikroskopSi galuazits Cxirisebri forma aqvs, Sua nawilSi gamona-

SuqiT, rac miuTiTebs mis milakisebr aRnagobaze.  

eleqtronul mikroskopSi Cveulebriv Cans montmorilonitis ara cal-

keuli elementaruli nawilakebi, aramed sxvadasxva zomis agregatebi, ara-

mkveTri awewili garSemowerilobiT. natriumian montmorilonitebs aqvT 

nawilakebis umciresi zomebi. STanTqmuli kalciumis arsebobisas montmo-

rilonitis nawilakebi kompaqturi koStebis grovebis saxiTaa. rkiniani 

montmoriloniti _ nontroniti wagrZelebuli nafotiseburi formisaa da, 

bundovani moxazuloba aqvs, magnezuri _ geqtoriti mikroskopSi Cans 
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boWkovani aramkveTri moxazulobis agregatad. qromul montmorilonits _ 

volkonskoits aqvs gundismagvari forma da Sedgeba Txeli firfitebisa da 

boWkoebisagan.  

hidroqarsebis jgufi qarsebis hidrataciis produqtia da ukavia 

Sualeduri mdgomareoba kaolinitsa da montmorilonits Soris. hi-

droqarsebis kristaluri meseri waagavs montmorilonitisas, mikroskopSi 

aqvs firfitiseburi izometriuli, zogjer mkveTri moxazulobis odnav wa-

grZelebuli formebi.  

eleqtronuli mikroskopis saSualebiT SeiZleba dadgindes ama Tu im miner-

alebis arseboba. ase, magaliTad, rkinis Jangebi moCans wvrili Savi wertilebis 

saxiT, anda warmoqmnis jvrisebur da varskvlavisebur kristalebs. kalcitis 

marcvlebs aqvs gaumWvirvale, zogjer odnav momrgvalo rombiseburi saxe. pirits 

Savi wvrili kubebis forma da a.S.  

a)             b)     

g)  

nax. 6.8. Tixovani mineralebis suraTebi eleqtronul mikroskopSi. 
a - kaoliniti; b – montmoriloniti; g - hidroqarsi. 

 
struqturuli analizi 

 
(rentgenografiuli da eleqtronografiuli) 

 

mineralis yvelaze zusti diagnostireba SesaZlebelia rentgenuli da 

eleqtronografiuli difraqciuli suraTebiT _ debaegramebiT. aRniSnuli 

meTodebiT mineralis gansazRvris principi emyareba maTi kristalebiT 
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rentgenis sxivebisa da eleqtronuli talRebis difraqciis movlenis gam-

oyenebas.  

TiToeul minerals aqvs gansazRvruli damaxasiaTebeli struqtura da 

Sesabamisad Tavisi elementaruli ujredi, romelic SeiZleba ganisazRvros 

miRebul debaegramebze kristaluri mesris sibrtyeTa Soris manZiliT.  

eleqtronogramebi (nax. 6.9) saSualebas gvaZlevs ganvsazRvroT atomTa 

mdebareobac. Tu Sesaswavli minerali Seicavs minarevebs, maSin gamosax-

ulebaze gveqneba ramdenime difraqciuli suraTi da gamoTvlis Sedegad 

miviRebT ramdenime elementarul ujreds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax.  6.9.  Tixovani mineralebis eleqtronogramebi:  

a _ kaoliniti; b _ hidroqarsebi; g _ montmoriloniti 

 
 

Termuli analizi 
 
 

Termuli analizis meSveobiT Tixovani qanebis mineraluri 

Sedgenilobis dadgena emyareba siTbur efeqts, romelic Tan sdevs gax-

urebisas TiToeuli mineralis fizikur-qimiur gardaqmnas.  

procesis Seswavla xdeba TermoRumelSi gaxurebis Sedegad Termowy-

vilis _ Termoinertul nivTierebasa (Al2O3, MgO) da gamosacdel nimuSs 

Soris temperaturaTa sxvaobis mrudebis gaSifvris saSualebiT. gaxureba 

mimdinareobs 20 – 1100-12000C-is intervalSi, yovel 1000
C-ze temperaturaTa 

sxvaobis avtomaturi CaweriT.  

temperaturuli reaqciebi gaxurebis mrudze fiqsirdeba: siTbos 

STanTqmis (endoTermuli reaqcia) SemTxvevaSi qvemoT, xolo siTbos  gam-

oyofisas (egzoTermuli reaqcia) _ zemoT mimarTuli pikebiT.  
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siTbos STanTqmis reaqcia nimuSSi mimdinareobs sxvadasxva saxis 

wylis dakargviT, mineralebis kristaluri mesris daSliTa da misi 

amorfizaciiT, siTbos gamoyofa _ daSlili amorfuli nivTierebebis gada-

kristalebiT da axali nivTierebebis warmoqmniT.  

mineralebis TviToeul klass aqvs mxolod misTvis damaxasiaTebeli 

individualuri endoTermuli da egzoTermuli efeqtebi, rac saSualebas 

iZleva, movaxdinoT yvelaze farTod gavrcelebuli Tixovani da karbo-

natuli mineralebis tipis diagnostireba (nax. 6.10).  

kaolinitis diferencialuri mrudi xasiaTdeba erTi intensiuri en-

doTermuli reaqciiT 550-610°C temperaturaze, rac dakavSirebulia kon-

stituciuri wylis gamoyofasa da kristaluri mesris daSlasTan. egzoTer-

muli reaqciebi mimdinareobs 925-1000° da 1200°C temperaturebze, rac 

ganpirobebulia kaolinitis daSlili produqtebis kristalizaciiTa da 

axali mineralebis – mulitisa da kristobalitis warmoqmniT.  

zogjer, rodesac kaolinitis nawilakebi sustad dakristalebulia, 

SeimCneva adsorbirebuli wylis gamoyofis Sedegad kidev erTi endoTer-

muli reaqcia 150°C temperaturaze.  

gaxurebisas montmorilonitis jgufis Tixebs aqvs sami endoTermuli 

reaqcia. pirveli – Zlier intensiuri 110-200°C-ze, romelic Seesabameba ad-

sorbirebuli wylis gamoyofas; meore reaqcia naklebad intensiuria, vidre 

pirveli, dakavSirebulia konstituciuri wylis gamoyofasa da kristaluri 

mesris daSlasTan, iwyeba daaxloebiT 450-5000C-ze. maqsimumi sxvadasxva 

montmorilonits aqvs 500-8000C-ze da odnav met temperaturaze, mesame – 

mcire endoTermuli reaqcia 800-900°C-ze, Seesabameba kristaluri mesris 

saboloo daSlas da montmorilonitis amorfizacias.  

aluminian montmorilonits 1000-1100° da 1200°C-ze amorfuli nivTie-

rebis kristalizaciisa da axali mineralebis – Spinelisa da mulitis 

warmoqmnis Sedegad zogjer sustad gamoxatuli egzoTermuli reaqciebi 

aqvs.  

xandaxan 220-240°C-ze gacvliTi kaTionebisa da wylis moSorebis 

xarjze SeimCneva Zalian sustad gamoxatuli kidev erTi endoTermuli 

efeqti.  

hidroqarsebSi gaxurebisas daikvirveba sami endoTermuli da erTi 

egzoTermuli reaqcia. pirveli endoTermuli reaqcia aRiniSneba 100-200°C-
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ze da gamowveulia adsorbirebuli wylis dakargviT, Cveulebriv ufro 

mcirea, vidre montmorilonitisa. meore endoTermuli reaqcia gvaqvs 550-

650°C-ze. is ganpirobebulia kristalizaciuri wylis dakargviT da min-

eralis struqturis nawilobrivi cvlilebiT. misi intensiuroba metia, 

vidre pirvelisa. mesame endoTermuli reaqcia mimdinareobs 850-950°C-ze da 

dakavSirebulia mineralis struqturuli kavSiris srul rRvevasTan.  

900-1000°C-ze mimdinare egzoTermuli reaqcia hidroqarsebis daSlisa 

da axali mineralebis kristalizaciis Sedegia. igi xSirad sustadaa gamox-

atuli, zogjer ki saerTod ar SeimCneva. 

 

 
 
 

nax.6.10. Tixovani da karbonatuli mineralebis gaxurebis diferencialuri mrudebi: a, b, g 
- Tixuri mineralebi; d - karbonatuli mineralebi. a - kaolinitis jgufi: 1 - msxvil-

marcvlovani kaoliniti; 2 - wvrildispersiuli kaoliniti; 3 - galuazi; 4 - dikiti; 5 - na-
kriti; b - montmorilonitis jgufi: 1. -askana; 2 - gumbrini; 3 - montmoriloniti; 4 - 

nontroniti; 5 - beideliti. g -hidroqarsebis jgufi: 1 - hidroqarsi; 2 - hidromuskoviti; 3 
- galaukoniti. d - karbonatuli mineralebi:  1 - kalciti; 2 - dolomiti; 3 - magneziti; 4 - 

sideriti. 
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VI.3.  karbonatuli qanebis mineraluri Sedgenilobis Seswavla 

Termuli da qimiuri analizebiT 

 

karbonatuli qanebis mineraluri Sedgenilobis SeswavlisaTvis war-

matebiT gamoiyeneba Termuli analizi. TiToeul karbonatul minerals, 

rogorc Tixebs, aqvs misTvis damaxasiaTebeli endo- da egzoTermuli 

efeqtebi (nax. 6.10). kalcitisa da magnezitisaTvis damaxasiaTebelia erTi 

endoTermuli efeqti Sesabamisad 900° da 570-650°C temperaturebze, dolo-

mitisaTvis ori _ 710-770°C da 880-900°C-is intervalebSi.  

qimiuri analizidan karbonatuli qanebis sainJinro-geologiuri Ses-

wavlis praqtikaSi umetesad iyeneben marilmJaviani gamonawuris analizs. 

amisaTvis sanaySi dafxvnil da TermostatSi 100-105°C temperaturaze mudmiv 

wonamde dayvanil 0,5-1 g wonaks aTavseben qimiur WiqaSi, asxamen qanTan 

SedarebiT asjer met 2,5%-ian marilmJavas da axureben aduRebamde an 

aduReben 5 wuTis ganmavlobaSi. gaxurebis procesSi periodulad amRvreven, 

gazis buStebis gamoyofis Sewyveta da gauxsneli narCenebis Seferilobis 

Seucvleloba miuTiTebs karbonatebis srul daSlaze. gauxsnel naSTs 

filtraven, 5-6-jer kargad recxaven cxeli wyliT, awrToben mudmiv wonamde 

da nimuSis sawyisi da nawrTobi naSTis wonaTa sxvaobiT angariSoben kar-

bonatuli marilebis raodenobas. 

 

VI.4. Tixovan qanebSi wyalxsnadi marilebis Sedgenilobisa da  

Semcvelobis gansazRvra 

 

zogierTi karbonatuli, xSirad ki Tixovani qani xsnadi marilebis 

gamo Seicavs betonisa da liTonis konstruqciebis mimarT agresiul 

miwisqveSa wylebs, rac aucilebels xdis qanebSi wyalxsnadi marilebis 

Sedgenilobisa da Semcvelobis gansazRvras. sainJinro-geologiuri Sefa-

sebis dros wyalSi advilad xsnad marilebs (haliti NaCl, silvini KCl, 

mirabiliti Na2SO4, soda Na2CO3) gansazRvraven qanidan wylis gamonawu-

ris analiziT.  

wylis gamonawuri mzaddeba qanis damarilianebis xarisxis mixedviT 

sanaySi danayili 5-20 grami mSrali qanisagan. damzadebul wonaks aTavseben 

kolbaSi, asxamen qanTan SedarebiT 20-jer met aduRebul cxel distili-
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rebul wyals, axuraven sacobs, anjRreven xeliT an meqanikur saryevze an-

da dgamen sustad mduRare wylis abazanaze da 10-15 wuTis ganmavlobaSi 

xSiri moreviT ayeneben gamonawurs. siTxis mTel moculobas filtraven 

kolbaSi da wylis gamonawurSi sazRvraven: Na+K-is, Mg–is, Ca-is, SO4-

is, Cl-isa da HCO3-is Semcvelobas, zomaven miligramobiT 100 gram qanze 

anda procentobiT. gamonawuris amoSrobis Sedegad igeben mSrali naSTis 

sidides.  

wyalSi xsnadi marilebis Semcvelobis mixedviT sxvadasxva qanis 

marilianobis zRvruli maCveneblebi mogvyavs VI.7 cxrili. 

cxrili  VI.7 

qanebis marilianobis zRvruli maCveneblebi   

 

damarilianebuli qanebi 

haerze gamomSral qanSi advilad 
da saSualod xsnadi marilebis 

zRvruli jamuri procentuli Sem-
cveloba 

naxevradkldovani 
uxeSnatexovani: 
qviSis<40% an Tixis<30%-is SemavsebliT 
qviSa>40% SemavsebliT 
Tixa>30%-is SemavsebliT 
qviSebi 
 
Tixovani: 
qviSnarebi da dajdomadi  
Tixnarebi (liosebi da  
liosismagvari qanebi) 
qviSnarebi da aradajdomadi 
Tixnarebi 

2 
 
2 
0.5 
5 
0.5 
 
 

1 (0,3 Tu gvaqvs mxolod  
advilad xsnadi marilebi) 

 
5 

SeniSvna: adviladxsnadi marilebi: qloridebi – NaCl,  KCl, CaCl2, MgCl2;   

bikarbonatebi - NaHCO3,  Ca(HCO3)2,  Mg(HCO3)2,  natriumis karbonati - Na2CO3;   

magniumisa da natriumis sulfatebi - MgSO4,  Na2SO4.    saSualodxsnadi _ 

TabaSiri - Ca SO4∙2H2O. zRvrul maCveneblebze metobis SemTxvevaSi qanebi 
miekuTvnebian marilians 

 
 sax.standarti 25 100-82, gverdi 2.5 

 

VI.5.  wylis agresiuli zemoqmedeba betonze  

 
betonis mimarT wylis agresiuloba vlindeba wyalSi arsebuli 

marilebisa da airebis zemoqmedebiT betonis daSliT. am reaqciebis inten-

siuroba, xasiaTi da mimarTuleba damokidebulia wylis qimiur 

Sedgenilobaze, maTi urTierTmoqmedebis pirobebze, betonis fizikur 

mdgomareobaze da sxv. 
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mravalricxovan dakvirvebaTa monacemebis mixedviT irkveva, rom 

agresiuli zemoqmedeba betonze mimdinareobs ori mimarTulebiT: 1 _ 

betonis cementis Semadgeneli nawilis gaxsniTa da gamorecxviT; 2 _ mis 

forebSi axali naerTebis warmoqmniTa da kristalizaciiT.  

pirveli jgufis procesebSi _ betonis koroziaSi, did rols as-

rulebs wyalSi Tavisufali naxSirorJangis arseboba, romelic iwvevs bet-

onSi kalciumis karbonatis gaxsnas, gamotanasa da misi mdgradobis Sem-

cirebas.  

procesebis meore jgufi ganpirobebulia wyalSi arsebuli sulfaturi 

marilebis, ZiriTadad TabaSiris mavne zemoqmedebiT betonze. dadgenilia, 

rom cementSi Semcvel kirze sulfatebis moqmedebiT warmoiqmneba TabaSiri. 

kiris gadasvla TabaSirSi iwvevs betonis forebSi TabaSiris kristaliza-

cias da moculobis zrdas, rac arRvevs betonis monoliTurobas, iwvevs 

misi simtkicis Semcirebas da daSlis procesis Semdgom gaaqtiurebas.  

wyalSi sulfatis Semcveloba, garda betonis daSlisa, iwvevs aqtiur 

koroziul zemoqmedebas liTonis konstruqciis sxvadasxva elementebze, 

rac TvalsaCinod vlindeba saZirkvlebSi, sxvadasxva daniSnulebis 

miwisqveSa nagebobebsa da komunikaciebSi am liTonis konstruqciis elemen-

tebis xarisxisa da eqspluataciis vadebis SemcirebiT.  

betonis korozia Tavisufali naxSirorJangis Semcvel wyalSi SeiZ-

leba gamovxatoT reaqciiT: 

3 2 2 3CaCO +H O+CO Ca +2HCO .  

es procesi Seqcevadia da ar mimdinareobs bolomde.  

wyalSi Tavisufali naxSirorJangis nawili xmardeba myari 3CaCO -is 

qimiur wonasworobas, Warbi (agresiuli) naxSirorJangi ki ganapirobebs 

daSlis process da rac ufro metia misi raodenoba wyalSi, miT ufro 

swrafad mimdinareobs daSla.  

wylis gaxsnis unari SeiZleba Sefasdes erTeul moculobaSi gaxsnili 

kalciumis karbonatis raodenobiT _ wylis gajerebis deficitiT da 

gaxsnis siCqariT _ karbonatuli agresiis intensiurobiT.  

didZali eqsperimentuli masalis safuZvelze dadgenilia, rom betonis 

mimarT wylis agresiulobis Sefasebis ZiriTad kriteriumad SeiZleba avi-

RoT karbonatuli agresiis intensiurobis maCvenebeli: 
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0

0

(S -y)
J=

S
,  

sadac 0S  aris SekavSirebuli naxSirorJangis Semcveloba (mg/l-Si) kalci-

umis karbonatiT gajerebis Semdeg;  

y _ SekavSirebuli naxSirorJangis faqtobrivi Semcveloba mocemul 

momentSi (mg/l-Si).  

wyali sustad agresiulad CaiTvleba, Tu am wylis karbonatuli 

agresiis intensiuroba naklebia erTze Tu tolia an metia erTze, sxva 

maCveneblebis miuxedavad (PH , 4SO da sxv.) iTvleba agresiulad.  

gajerebis deficiti yvelaze saimedod SeiZleba davadginoT geieris 

eqsperimentuli meTodiT _ sakvlevi wylis ulufiT marmarilos fxvnilis 

damuSavebis gziT (sinjis aRebis momentSi) da xsnarSi gadasuli kalciumis 

naxSirorJangis Semdgomi gansazRvriT.  

gansakuTrebuli yuradReba unda mieqces wylebs, romelTac aqvT mcire 

karbonatuli sixiste _ wylebi, romlebic Seicaven 30 mg/l SekavSirebul 

naxSirorJangs. sxva yvela maCveneblis miuxedavad, aseTi wylebi unda CaiT-

valos agresiulad.  

karbonatis xsnadoba Zalian matulobs sulfatur da qloridul 

wylebSi da betonis zedapiris kargi wyalcvlis SemTxvevaSi.  

xSirad betonze wylebis agresiuli zemoqmedeba ganpirobebulia wy-

alSi sulfatis SemcvelobiT. Cveulebrivi cementis dasaSlelad sakmari-

sia erT litr wyalSi 4SO  sWarbobdes 250 mg-s, portlandcementisaTvis ki 

_ 4000 mg-s. es monacemebi dafuZnebulia praqtikul dakvirvebebze, amaze 

mcire raodenobiT 4SO -is Semcvelobisas agresia ar aRiniSneba.  

4SO -is ionebis 800-900 mg/l-ze koncentraciisas mosalodnelia betonis 

forebSi TabaSiris kristalizacia, rac iwvevs mis daSlas. ufro mcire 

Semcvelobisas TabaSiris kristalizacia SesaZlebelia wylis donis 

cvalebadobiT betonis perioduli datenianebisa da gamoSrobis dros. 

sulfaturi agresiis saSiSroeba izrdeba erTdroulad karbonatuli 

agresiis SemTxvevaSic.   

bunebriv pirobebSi mudmivad mimdinareobs sxvadasxva generaciis wyle-

bis Serevis procesebi – miwisqveSa wylebi ereva mdinaris wyals,  wyali 

gadadis erTi horizontidan meoreSi, atmosferuli wylebis aRwevs karbo-

natuli qanebis siRrmeSi da ereva am qanebis napralovan wylebs. 
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mSeneblobisas SeiZleba mTlianad an nawilobriv dairRves miwisqveSa 

wylebis reJimi. calkeuli wylebis Seswavlisas, aucilebelia gaT-

valiswinebul iqnes axali narevebis warmoqmnis SesaZlebloba da maTi mo-

salodneli agresiuloba.  

betonTan wylis urTierTqmedebis rTuli fizikur-qimiuri procesebis 

gamo, Znelia calkeuli faqtorebis zusti raodenobrivi monacemebiT saer-

To gavlenis srulad gansazRvra, magram zemoT ganxiluli sakiTxebi mainc 

iZleva zogad mdgomareobaSi wylis agresiulobis xarisxis Sefasebisa da 

nagebobaTa damcavi sainJinro RonisZiebebis SemuSavebis saSualebas. 

amisaTvis, upirveles yovlisa, saWiroa: betonisaTvis iseTi specialuri ce-

mentis SerCeva, romlis mimarT miwisqveSa wylebi yvela arsebuli normis 

mixedviT ar iqneba agresiuli. Tu SerCeuli cementis mimarT erTi rome-

lime niSniT mainc wyali agresiulad iqneba miCneuli, betonis mdgradoba 

unda uzrunvelvyoT specialuri damcavi RonisZiebebiT: hidroizolaciiT, 

damcavi garsebiT, wylis agresiuli Tvisebebis xelovnurad SemcirebiT 

qimiur Sedgenilobaze zemoqmedebis gziT, zedapiruli da miwisqveSa wyle-

bis drenaJiTa da sxv. 

 

VI.6. qanebSi organuli nivTierebis Semcvelobis gansazRvra 

gamowrTobis meTodi 

 

qanebSi, gansakuTrebiT TixovanSi, ama Tu im raodenobiT organul 

nivTierebaTa Semcveloba da maTi gaxrwnis xarisxi didad ganapirobebs 

qanebis fizikur-meqanikur da wylovan Tvisebebs.  

amJamad sainJinro-geologiuri kvlevis praqtikaSi organul nivTie-

rebaTa Semcvelobis raodenobrivi gansazRvrisaTvis metwilad iyeneben e.w. 

gamowrTobis meTods.  

tigels, 3-5 grami absoluturad mSrali gruntiT, aTavseben civ 

mufelSi da nel-nela awrToben 500-6000C temperaturaze. erTi saaTis 

ganmavlobaSi gamowrTobis Semdeg tigeli gamoaqvT mufelidan, axuraven 

Tavsaxurs, deben azbestis furcelze da xuTi wuTis Semdeg  sruli 

gacivebisaTvis gadaaqvT eqsikatorSi.  

gacivebul tigels gamowrTobili gruntiT wonian da kvlav aTavseben 

mufelSi. 20-30 wuTi gamowrTobis Semdeg aciveben, wonian da ase agrZeleben 
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manam, sanam gansxvaveba momdevno wonebs Soris ar iqneba 0,01 gramze 

naklebi.  

gamowvis Sedegad organuli nivTierebis danakargs absoluturad 

mSrali gruntis mimarT gamoxataven fardobiT:  

b a
J

b


org.  

sadac  Jorg. aris organuli nivTierebis Semcveloba; 

        b  – saanalizod aRebuli absoluturad mSrali gruntis wona; 

        a  – gruntis  wona gamowrTobis Semdeg. organuli nivTierebis 

raodenobis mixedviT qviSuri da Tixuri qanebis saxesxvaobebi mocemulia 

VI.8 cxrilSi  

cxrili VI.8 

qanebis dasaxeleba organuli nivTierebis Semcvelobis mixedviT   

 

qviSovan da Tixovan qanebSi 
mcenareuli narCenebis Semcveloba 

qanSi mcenareuli narCenebis 

fardobiTi Semcveloba Jorg.  

(gatorfebis xarisxi) 

a. qanebi mcenareuli narCenebis nareviT 

qviSovani, mcenareuli narCenebiT 0.03<J 0.1org.  

Tixovani, mcenareuli narCenebiT 0.05<J 0.1org.  

b. gatorfebuli qanebi 

sustad gatorfebuli 0.1<J 0.25org.  

saSualod gatorfebuli 0.25<J 0.40org.  

Zlier gatorfebuli 0.40<J 0.50org.  

torfi J 0.50org.  

SeniSvna: gruntis tipis dadgena xdeba (ix. granulometriuli 
Sedgeniloba da plastikuroba) mcenareuli narCenebis moSorebis 
Semdeg. 

 

 sax.standarti 25 100-82, cxrili 2, gv. 4,5 
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VII Tavi 

 

qanebis fizikuri Tvisebebis kvleva 

 

qanebis fizikuri maxasiaTeblebi urTierTkavSirSia erTmaneTTan da 

asaxavs Tvisebriv mdgomareobas da vlindeba simkvriveSi, forianobasa da 

konsistenciaSi, myarstruqturuli qanebisTvis _ gamofitvis xarisxsa da 

napralianobaSi.  

geologiur WrilSi fizikuri mdgomareobis mixedviT SesaZlebelia 

gamovyoT wyeba, Sre, dasta zonebi da qvezonebi, davaxasiaToT sainJinro 

geologiuri TvalsazrisiT maTi tipi, saxe da saxesxvaobebi.  

qanebis ZiriTad fizikur Tvisebebs miekuTvneba bunebrivi da minera-

luri nawilis simkvrive. tenianoba da plastikuroba. aRniSnuli monace-

mebiT xdeba sainJinro geologiuri TvalsazrisiT iseTi mniSvnelovani max-

asiaTeblebis dadgena, rogorebicaa mSrali gruntis (“ConCxis”) simkvrive, 

forianoba da misi koeficienti, konsistencia, wylovani maCveneblebidan – 

sruli tentevadoba da wyalnajeroba. 

    

VII.1. qanebis simkvrive  

 

qanebis mineraluri nawilis simkvrive (kuTri wona) 

 

qanebis mineraluri nawilis simkvrive ( m ) ewodeba misi myari nawilis 

erTeuli moculobis wonas (g/sm³-Si), romelic ricxvobrivad tolia qanis 

myari nawilis fardobisa mis moculobasTan da damokidebulia qanis miner-

alur Sedgenilobaze. qviSovani da Tixovani qanebisaTvis saSualod tolia 

2.65 - 2.75 g/sm3-isa.  

mineraluri nawilis simkvrive ganisazRvreba piknometriT _ minis gan-

sazRvruli moculobis wvrilyeliani WurWliT (nax. 7.1).  

iReben 2 mm-ian sacerSi (meti sididis nawilakebs anawevreben sanaySi) 

gatarebul 15 - 30 g haerze gamomSral da gafxvierebul qans, romelic 

TermostatSi 105 – 1100C temperaturaze gamoSrobiT dahyavT mudmiv wonamde, 

yrian winaswar awonil piknometrSi, wonian, igeben saanalizo qanis wonas 

( g ), umateben gamoxdil wyals (piknometris moculobis 0.3-0.5 raodenobiT) 
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da qanidan haeris gamodevnis mizniT qviSas aduReben 30 wuTis, Tixovan 

qanebs – 1 saaTis ganmavlobaSi, rom ar moxdes gaSxefeba, iyeneben qviSis 

abazanas an azbestis bades. aduRebis Semdeg piknometrs aciveben wylis ab-

azanaSi, Wdemde avseben distilirebuli wyliT (wylis temperatura yvela 

SemTxvevaSi unda iyos erTnairi), wonian ( 2g ) da iTvlian mineraluri na-

wilis simkvrives: 

1 2

g

g g g


 
m . 

formulaSi 1g   aris wyliT Wdemde Sevsebuli piknometris wona.  

TiToeuli qanisTvis axdenen aranakleb or paralelur gansazRvras 

0,001 sizustiT. saSualo mniSvnelobas iReben meaTedis sizustiT. Sedegebs 

Soris gansxvaveba dasaSvebia 0.02 g/sm3-mde.  

mariliani qanebis mineraluri nawilis simkvrivis 

gansazRvrisas distilirebuli wylis magivrad iyeneben 

navTs, xolo haeris gamosadevnad aduRebis nacvlad – 

vakuumur tumbos.  

dadgenilia, rom sxvadasxva tipis qviSovani da 

Tixovani gruntebis mineraluri nawilis simkvriveebs 

aqvs sakmaod mudmivi maxasiaTeblebi. d. polSinis 

mixedviT qviSebisaTvis igi Seadgens 2.65 - 2.67 g/sm3, 

qviSnarebisTvis 2.68 – 2.72 g/sm3, Tixnarebisa da Tixebi-

saTvis  Sesabamisad 2.69-2.73 da 2.74-2.76  g/sm³ Soris mer-

yeobs.  

kldovani da naxevradkldovani mJave qanebis miner-

aluri nawilis simkvrive uaxlovdeba kvarcisas 2.65 

g/sm3. saSualo simJavis qanebSi tolia 2.70 - 2.92 g/sm3-isa, rkinisa da magni-

umis Semcvel fuZe da ultrafuZe qanebSi ki izrdeba 3.0_3.4 g/sm3-mde. 

danaleqi qanebisaTvis, kerZod, argilitebisaTvis igi udris 2,73-2,86 g/sm3, 

qviSaqvebisaTvis _ 2.62 - 2.74, kirqvebisaTvis _ 2.60 - 2.80 g/sm3. 

britanuli standartebiT mineraluri nawilis simkvrivis gansazRvra 

xdeba didi da mcire piknometrebiT da gazis WurWlis saSualebiT (БС 

1377_2:1990).  

 

nax. 7.1 piknometri 
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mcire piknometriT cdis mimdinareoba mariliani qanebis mineraluri 

nawilis simkvrivis gansazRvris analogiuria. igi xorcieldeba vakuumian 

eqsikatorSi, vakuumtumbos saSualebiT haeris gamodevniT.  

didi piknometris meTodiT simkvrive ganisazRvreba daaxloebiT 1 l 

moculobis piknometrSi moTavsebuli gruntis (<20 mm) xeliT SenjRreviT. 

gazis WurWlis gamoyenebiT SedarebiT didi fraqciebis (37.5 mm 10%) sim-

kvrivis gansazRvra xdeba 20-30wT-is ganmavlobaSi sanjRrevelaSi Sen-

jRreviT.  

britanuli standartebiT rogorc myari nawilis, ise bunebrivi teni-

anobisa da ConCxis simkvriveebi izomeba mg/m³-obiT. mcire piknometriT da 

gazis WurWliT gansazRvrul paralelur nimuSebs Soris myari nawilis 

simkvriveTa dasaSvebi cdomileba Seadgens 0.03 mg/m3, didi piknometriT _ 

0.05 mg/m3. 

 

bunebrivi mdgomareobis qanisa da misi ConCxis 

(mSrali gruntis) simkvrive 

 

qanis simkvrives (  )  uwodeben bunebrivi agebulebisa da tenianobis 

erTeuli moculobis gruntis wonas (g/sm³), romelic ricxvobrivad tolia 

qanis wonis fardobisa mis moculobasTan (moculobiTi wona).  

rbili qanebis simkvrivis dasadgenad xmaroben specialur mWrel 

rgolebs. ician ra winaswar rgolis wona ( g ) da moculoba (V ), mWrel 

rgolSi moTavsebuli saanalizo gruntis awonis saSualebiT ( 1g ) advilad 

iTvlian mis simkvrives: 

1g g

V


 , 

roca ar aris saSualeba, gamoiWras geometriulad wesieri formis ni-

muSi, qanis simkvrives gansazRvren e. w. hidrostatikuri awoniT.  

qans wonian teqnikur sasworze ( g ) abamen Zafs da Zafze mibmul nimuSs 

amoavleben gamdnar (t - 700C) parafinSi ise, rom nimuSi mTlianad daifaros 

parafinis Txeli feniT. daparafinebul nimuSs kvlav wonian teqnikur 

sasworze ( 1g ) da 1g g  sxvaobiT gamoiTvlian parafinis wonas ( 2g ), xolo 

parafinis simkvriveze ( 0.9 par  g/sm3) am wonis fardobiT – parafinis 
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moculobas ( 1V ). daparafinebuli nimuSis 2V  moculobas adgenen specia-

lur hidrostatikur an sadgamiT aRWurvil teqnikur sasworze (nax. 7.2) 

wyalSi awoniT. wonis danakargiTa da parafinis moculobis gamoklebiT 

gansazRvraven nimuSis moculobas (V) da formuliT:
g

V
  g/sm3, gamoi-

Tvlian qanis simkvrives. 

 

nax. 7.2. nimuSis moculobis gansazRvra wyalSi awoniT.  
1 _ sadgamiani teqnikur sasworiT; 2 _ hidrostatikuri sasworiT. 

    

mkvrivi kldovani da naxevrad kldovani qanebis simkvrive SeiZleba 

ganisazRvros daparafinebis gareSe.  

rogorc mineraluri nawilis simkvrivis gansazRvrisas, am SemTxvevaSic 

aucilebelia aranakleb ori paraleluri cda, romelTa Soris dasaSvebi 

sxvaoba ar unda aRematebodes 0.02 g/sm3.  

zogierT gamoTvlaSi aucilebelia vicodeT e.w. ConCxis simkvrive (ρC), 

raSic igulisxmeba gamomSrali qanis erTeuli moculobis wona (g/sm³) da 

ricxvobrivad udris mSrali qanis (ConCxis wona _ g ) wonis fardobas mis 

moculobasTan (myari nawilis _ 1V  da erTeul moculobaSi forebis ( 2V ) 

moculobebis jamTan):  

1 2

g

V V
 


C ,  g/sm3³ 

ConCxis simkvrive SeiZleba gamoiTvalos bunebrivi tenianobis qanis 

simkvrivisa ( ) da tenianobis (W ) monacemebiT: 

1 0.01W


 


C ,  g/sm3 
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qviSovani da Tixovani qanebis bunebrivi da ConCxis simkvrivis yvelaze 

tipuri saSualo maCveneblebi moyvanilia VII.1 cxrilSi. 

ConCxis simkvrivis saangariSo formulidan gamomdinare, rac metia 

qanis tenianoba, miT maRali unda iyos misi   simkvrive.  simkvrivis saori-

entacio maCveneblebi wyalnajer mdgomareobaSi saSualo simkvrivis wvril-

marcvlovani qviSebisaTvis Seadgens 1.92 g/sm³, saSualo marcvlovanisaTvis 

_ 1.94 g/sm³, msxvilmarcvlovani xreSiani da kenWebiani CanarTebis Sem-

TxvevaSi qviSebisaTvis tolia 1.96 – 2.0 g/sm³-isa. mkvrivi agebulebis yvela 

qviSisaTvis igi meryeobs 2.0-dan 2.1 g/sm³-mde. Tixovani qanebisaTvis denadi 

konsistenciidan rbil da magar konsistenciamde simkvrive icvleba 1.80-dan 

1.90 - 1.95 da 2.05-2.15 g/sm³-mde. 

cxrili VII.1 

 

q a n e b i 
m d g o m a r e o b a, / C  

dabali sim-
kvrivis fxvieri 

saSualo sim-
kvrivis 

mkvrivi 

qviSovani 
xreSovani, msxvili da 
saSualomarcvlovani 

 
<1.65/1.55 

 

 
(1.65-1.85)/(1.55-1.70) 

 
>1.85/1.70 

wvril- da wminda-
marcvlovani, msubuqi 
qviSnari 

 
<1.60/1.50 

(1.60-1.75)/(1.50-1.65) >1.75/1.65 

Tixovani 
Tixebi, Tixnarebi da 
mZime qviSnari 

 rbili Semkvrivebuli 

_ (1.10-1.70)/(0.80-1.35) (1.70-2.20)/1.35-1.90 

  
umetesi kldovani qanebis simkvrive ZiriTadad damokidebulia misi min-

eraluri nawilis simkvriveze da misgan mxolod ramodenime aseuliT gan-

sxvavdeba. naxevradkldovan qanebSi es gansxvaveba SeiZleba mniSvnelovani 

iyos.  

magmur efuziur qanebSi simkvrive izrdeba liparitidan (2.20 - 2.50 

g/sm³) bazaltamde (2.46 - 2.67 g/sm³) da kvarciani porfiridan (2.65 - 2.69 g/sm³) 

diabazamde (2.74 - 3.0 g/sm³). simkvrivis TandaTanobiT zrdasTan erTad 

izrdeba aseve cvalebadobis sazRvrebic, Tanac, kainotipurSi metad, vidre 

mis analog paleotipur qanebSi. amasTan, dadgenilia, rom rac Zvelia 

efuziuri qani anu rac ufro xangrZlivad xdeboda misi epigeneturi gar-

daqmna, miT maRalia am qanis bunebrivi simkvrive. siRrmul _ intruziul 

qanebSi ise, rogorc mineraluri nawilisa, simkvrive aqac izrdeba mJave 

qanebidan fuZe da ultrafuZe qanebisaken. granitebis simkvrive udris 2.55 - 
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2.65 g/sm³, dioritebisa - 2.67 - 2.90, gabrosi da ultrafuZe qanebisa (peri-

doditi, piroqseniti) Sesabamisad tolia 2.85 - 3.05 da 2.90 - 3.25 g/sm³-isa.  

metamorfuli qanebis simkvrivec ZiriTadad aseve damokidebulia maTi 

mineraluri Sedgenilobisa da metamorfizmis xarisxze. dabali metamor-

fizmis qanebisaTvis is aris 2.57 – 2.72 g/sm3
, maRalisTvis (gneisebi, mar-

marilo, kvarcitebi) icvleba 2.63 – 3.07 g/sm³-is farglebSi.  

danaleqi warmoSobis kldovani da naxevradkldovani qanebis simkvrive 

damokidebulia maTi petrografiuli Sedgenilobis struqturul-teqstu-

rul Taviseburebebze, liTifikaciis xarisxsa da sxva pirobebze. 

qviSaqvebisaTvis is aris 2.40 – 2.70 g/sm3, mergelebisaTvis, alevrolitebisa 

da argilitebisaTvis meryeobs 2.20-dan 2.80 g/sm³-mde. karbonatuli qanebis 

simkvriveze did gavlenas axdens Tixuri masalisa da kaJmiwis minarevebi, 

dolomitizaciis xarisxi, gansakuTrebiT maTi struqtura. mkvrivi krista-

lurmarcvlovani kirqvebisaTvis is SeiZleba iyos 2.30 – 2.70 g/sm3 organo-

genuli struqturisaTvis ki – 1.70 g/sm3.  

saerTod, saWiroa aRiniSnos, rom mTiani naoWa raionebis amgebi qanebis 

simkvrive xSir SemTxvevaSi metia, vidre baqnuri raionebisa.  

yvelaze dabali simkvriviT xasiaTdeba torfi da torfiani qanebi. es 

maCveneblebi maTTvis 0.5 _ 1.4 g/sm3-ia, amasTan maRali mniSvnelobebi damax-

asiaTeblia damarxuli, SedarebiT datkepnili da maRali nacrianobis sax-

esxvaobebisaTvis.  

britanuli standartebiT (БС 1377_2:1990) simkvrivis gansazRvra analo-

giuria CvenSi miRebuli meTodebisa. simkvrivis dadgena xdeba sami xerxiT: 1 

- swori geometriuli formis nimuSis uSualo gazomviTa da awonviT; 2 - 

daparafinebuli nimuSis wyalSi awonviT da 3 - nimuSis mier WurWlidan 

gamodevnili wylis moculobis gazomviT. 

 

VII.2.  qanebis forianoba  

 

qanis forianoba ( n ) aris erTeuli moculobis qanSi arsebuli yvela 

forisa da sicarielis moculoba anu forebis moculobis Sefardeba qanis 

mTel moculobasTan. igi gamoixateba erTeulis nawilSi an procentiT da 

gamoiTvleba formuliT: 
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 100%
1 /n

 
 




  

C m
C m

m

. 

forianobis mixedviT qanebi iyofa sam jgufad: dabali - 5%n  -ze; saS-

ualo _ 5 20%n   ; maRali - 20%n  -ze forianobis qanebad.  

kldovan qanebs umetesad axasiaTebs dabali forianoba. naxevrad- 

kldovani qanebi, rogorc wesi, saSualod foriania, Tumca gvaqvs maRal-

foriani calkeuli saxesxvaobebic.  

msxvilnatexovani masalis forianoba damokidebulia maT zomaze, erT-

gvarovnebaze, formaze, damuSavebis xarisxsa da ganlagebaze. yovelive amis 

mixedviT igi SeiZleba icvlebodes 26-dan 48 %-is farglebSi. rac ufro 

metia damuSavebuli natexebi, miT ufro naklebad aris dakuTxuli da 

dakbiluli, amasTan, naklebia maTi forianoba mTlianobaSi.  

simkvrivis mixedviT qviSebisaTvis forianoba icvleba 35 - 40%-is, Tix-

ovani qanebis SemTxvevaSi 30 - 50%-is farglebSi. yvelaze maRali forianoba 

aqvs torfsa da torfismagvar gruntebs – 85 - 95%, odnav dabali lamebs _ 

75 - 80%, liosisa da liosismagvari qanebisaTvis meryeobs 45 -50%-dan 75 - 

80%-mde.  

saWiroa aRiniSnos, rom maRali araerTgvarovnebis koeficientis Sem-

TxvevaSi mtvrovani da mcire raodenobiT Tixuri fraqciebis gazrda 

sakmaod amcirebs qviSebis forianobas. Tixuri fraqciis mniSvnelovnad 

gazrdisas qviSebis forianoba matulobs, rac SeiZleba TviT Tixuri na-

wilakebis maRali forianobiT aixsnas.  

wnexSi qviSis 205 kgZ/sm2-iT SekumSva iwvevs gruntis nawilakebis 

msxvrevas da umniSvnelod cvlis mis forianobas.  

cdebiT dadgenilia, rom qviSebSi minimaluri forianoba, e.i. maqsi-

maluri simkvrive, nebismieri tenianobisa da bunebrivi datvirTvis dros 

miiRweva mxolod vibraciiT. 

Tixebsa da liosebSi forianobis maCvenebeli izrdeba Semadgeneli 

fraqciebis zomis Semcirebis dros. amasTan eluviuri warmoSobis Tixebs 

sxva warmoSobis TixebTan SedarebiT maRali forianoba aqvs.  

datkepnili TixebisaTvis forianoba SeiZleba davides 30%-mde, liose-

bisa – 40 da 34-35%-mdec ki. aseTi forianoba damaxasiaTebelia dedamiwis 

zedapiridan garkveul siRrmemde an sarwyavi wylebis xangrZlivi 

moqmedebis sferoSi mdebare liosebisaTvis.   
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wnexSi 37000 kgZ/sm2 Semkvrivebisas zedapiruli Tixnarebis forianoba 

qviSebisagan gansxvavebiT 53-dan 7 %-mde mcirdeba. amasTan, forianobis 

mkveTri Semcireba xdeba mxolod nawilakebis gadaadgilebiT, granulo-

metriul SedgenilobaSi raime mniSvnelovani cvlilebebis gareSe.  

qviSovani qanebis forianobis gansazRvra SeiZleba gajerebis meTodiT, 

romlis drosac forebis moculoba gamoiTvleba maTSi SeJonili siTxis 

raodenobiT.  

forianobis SedarebiT mosaxerxebeli maxasiaTebelia forianobis 

koeficienti ( e ), romelic forebis moculobis Sefardebaa qanis myari na-

wilis moculobasTan. is tolia: 
1

n
e

n

 




 



m C

C

.  

qanis sruli wyalgajerebis SemTxvevaSi forianobis koeficientis gam-

oTvla SeiZleba woniTi tenianobisa ( 0.01W ) da mineraluri nawilis sim-

kvrivis namravliT: 0.01e W  m .  

forianobis koeficienti aris qviSovani qanebis mniSvnelovani norma-

tiuli maxasiaTebeli. am maCveneblis mixedviT msjeloben qanebis saori-

entacio mdgomareobaze (cxrili VII.2). 

cxrili VII.2   

 

q v i S a 
m d g o m a r e o b a  e-s  mixedviT 

mkvrivi 
saSualo 
simkvrivis 

fxvieri 

xreSovani, msxvil da saSu-
alomarcvlovani 

<0.55 0.55 – 0.70 >0.70 

wvrili <0.60 0.60 – 0.75 >0.75 
mtvrovani <0.60 0.60 – 0.80 >0.80 

 
  sax. standarti 25 100-82 cxrili 2, gv. 4 
 
 

VII.3. qanebis tenianoba 
 

qanis tenianobas (W ) gansazRvravs mis forebSi arsebuli wylis 

raodenoba. ricxobrivad is tolia tenis woniTi raodenobis Sefardebisa 

absoluturad mSrali nimuSis wonasTan, izomeba woniTi erTeulebiT an 

procentobiT.  

tenianoba srulad asaxavs qanis fizikur mdgomareobas, gansazRvravs 

mis Tvisebriobas da qanis erT-erTi mniSvnelovani maxasiaTebelia. igi 
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aucilebeli monacemia ConCxis simkvrivis, forianobis, sruli tentevadobis, 

wyalnajerobis, konsistenciis gansazRvrisaTvis.  

bunebriv mdgomareobaSi qanSi arsebuli tenis raodenobas gan-

sazRvraven winaswar awonil biuqsSi moTavsebuli aranakleb (
1g ) – 15 g-

mde nimuSis TermostatSi 105 – 1100C temperaturaze gamoSrobiT (
2g )  mis 

mudmiv wonamde dayvaniT (
3g ). pirvel awonas axdenen 4 - 5 saaTis, 

momdevnos 1 – 2 saaTis Semdeg da a.S., manam ar davalT mudmiv wonamde. 

yoveli awonis win Termostatidan gamoRebul nimuSs gasaciveblad ayovne-

ben eqsikatorSi. tenianobas gamoiTvlian formuliT: 2 3

3 1

( )100%g g
W

g g





. 

TiToeuli nimuSisaTvis axdenen aranakleb or gansazRvras 0,1%-is si-

zustiT, dasaSvebia 2%-mde gansxvaveba. tenianobis saSualo mniSvneloba 

gamohyavT  1% (0.01)-is sizustiT.  

Cveulebriv, kldovan qanebSi tenianoba dabalia, amitom mas ugule-

belyofen, naxevradkldovanSi SeiZleba miaRwios 15 - 20%-s. TixnarebisaTvis 

tolia 9 - 24%-isa, TixebisaTvis ki 24 - 27%-ia.  

yvelaze maRali tenianoba damaxasiaTebelia lamebisaTvis – 75-80%-mde, 

gansakuTrebiT Waoburi naleqebisaTvis _ torfisa da torfiani qanebis te-

nianoba 85 - 95%-ia, Tumca, xSirad aRwevs 750-1500%-s.  

britanuli standartebiT (БС 1377_2:1990) bunebrivi tenianobis gan-

sazRvrisaTvis iReben 30 g-dan (wvrilmarcvlovani) 3 kg-mde (msxvil-

marcvlovani) nimuSs. gamoSroba mudmiv wonaze dasayvanad awonis 4 - 4 

saaTiani intervalebiT moicavs 16, 24 saaTsa da metsac. britanuli 

standartebi iTvaliswinebs gruntSi TabaSiris Semcvelobas. 100 - 1050C 

temperaturaze gruntis gamoSrobisas TabaSiris daSlisa da tenianobis 

xelovnurad gazrdis Tavidan asacileblad (rac xSirad iwvevs sxva, masTan 

dakavSirebuli gamosaangariSebeli maCveneblebis mniSvnelovan damaxin-

jebas) gamoSrobas axdenen SedarebiT xangrZlivad 800C temperaturaze.  

msxvilnatexovan qanebSi wyals Seicavs wmindamarcvlovani fraqcia, 

romelic avsebs maT Soris sicarieleebs, amitom am SemTxvevaSi saWiroa ga-

varCioT tenianobis sami saxe: wmindamarcvlovanisa (<2 mm-ze), msxvil - na-

texovanisa (>2 mm-ze, xreSi xvinWa, RorRi, kenWi da a.S.) da faqtobrivisa, 
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romelSic igulisxmeba wminda- da msxvilmarcvlovani masalis mTliani te-

nianoba.  

msxvilnatexovani qanis tenianoba icvleba sustad, amitom gaan-

gariSebisas SeiZleba aviRoT 2 mm-ze meti fraqciebis mTliani tenianoba.  

wmindamarcvlovani da msxvilmarcvlovani qanebis tenianoba gan-

isazRvreba sayovelTaod miRebuli meTodikiT. amisaTvis saanalizo ni-

muSidan viRebT 50 - 150 gr wmindamarcvlovan fraqcias, rac SeiZleba mcire 

raodenobis msxvilmarcvlovani CanarTebiT da vsazRvravT mis tenianobas 

(W ). tenianobis gansazRvris Semdeg, imas, romelic Seicavs garkveuli 

raodenobiT xvinWasa da xreSs, vasvelebT da vatarebT 2 mm-ian sacerSi. 

sacerze darCenil nawilakebs vaSrobT 1050C temperaturaze mudmiv wonamde 

dayvaniT da vadgenT maT tenianobasa da procentul Semcvelobas. wvril-

marcvlovani Semavseblisa (<2 mm-ze) da faqtobrivi tenianoba ganisazRvreba 

formulebiT:  

b

bWW
W






100

100 2
1 ;   

100

)100( 2aWa
W


f   

sadac, W  saanalizo nimuSis tenianobaa;  

b  da 
2W  imave nimuSSi msxvilnatexovani fraqciis (> 2 mm) procentuli 

Semcveloba da tenianoba;         

a  – mTlian nimuSSi msxvilnatexovani fraqciebis (> 2 mm) mTliani pro-

centuli raodenoba. 

faqtobrivi tenianoba axasiaTebs qanebSi wylis Semcvelobis gasaSu-

alobul maCvenebels, magram ar SeiZleba iyos konsistenciis Sefasebis 

maCvenebeli. konsistenciis Sefasebisas saWiroa aRebul iqnes mxolod 

wvrilmarcvlovani Semavseblis tenianoba. 

 

VII. 4.  qanebis plastikuroba 

 

plastikuroba Tixovani qanebis damaxasiaTebeli Tvisebaa, romelic 

gamoixateba imiT, rom garegani Zalis zemoqmedebiT aRiniSneba teniani qanis 

deformacia _ formis Secvla qanis mTlianobis daurRvevlad da Zalis 

moxsnis Semdeg Secvlili formis SenarCuneba.  

Tixebis plastikurobis zRvari tenianobis mixedviT gansazRvrul dia-

pazonSi icvleba. im tenianobas, romlis qveviT qani ukve aRar aris plasti-
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kuri da gadadis myar mdgomareobaSi, uwodeben plastikurobis qveda 

zRvars - (Wp ), zeda zRvari (Wd ) ki Seesabameba im tenianobas, romlis 

zeviT qani plastikurobis mdgomareobidan denad mdgomareobaSi gadadis.  

denadobis da plastikurobis zRvars Soris sxvaobas ewodeba plasti-

kurobis ricxvi ( Jp ), romelic Tixovani qanebis saklasifikacio 

maCvenebelia. TixebisaTvis is metia 17-ze, TixnarebisaTvis 7-dan 17-is far-

glebSi, xolo qviSnarebisaTvis 1-dan 7-mde meryeobs.  

vinaidan plastikurobis zRvaris gansazRvra xdeba daSlili struq-

turis nimuSebze, is SeiZleba CaiTvalos mxolod qanebis fizikuri 

mdgomareobis pirobiT miaxloebiT maxasiaTeblad. mxolod cdebis 

simartive ganapirobebs Tixovani qanebis konsistenciis winaswari daxa-

siaTebisa da Sefasebis farTod gamoyenebis saSualebas.   

britanuli standartebiT (БС1377 2:1990), rogorc plastikurobis ( Jp ), 

ise denadobis ( Jd  ix. konsistencia) zRvaris maCveneblebi zemoT   aRniSnu-

lis analogiuria. 

 
denadobis zRvari  

 
 

Tixovani qanebis denadobis zRvaris (Wd )  standartuli meTodiT  gan-

sazRvrisas (sax.standarti 5184) iReben qanis 100g. nimuSs anawevreben Spa-

teliT, aSoreben msxvil da mcenareul narCenebs, crian 1 mm-ian sacerSi, 

aTavseben faifuris jamSi, asveleben distilirebuli wyliT da ureven 

SpateliT erTgvarovani masis miRebamde. masa gadaaqvT sadgamze Semodgmul 

WiqaSi ( 2h  sm, 4d  sm), romlis zedapirs asworeben SpateliT da masze aT-

avseben vazeliniT winaswar gapoxil specialur balansur konuss (nax. 7.3).  
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nax. 7.3. balansuri konusi Tixovani qanebis denadobis zRvaris  
standartuli meTodiT gansazRvrisaTvis. 

 

konusi (a. vasilevis konstruqciis <300
 25h   mm) 5 wm-is ganmavlobaSi 

unda Caeflos wverodan 10 mm-is daSorebiT konusze amoWril mrgval 

Wdemde. Tu konusi CaiZira ufro nakleb siRrmeze, Wiqidan sinjs abruneben 

jamSi, umateben wyals da piriqiT, Tu CaiZira met siRrmeze, qans aSroben 

haerze an umateben mSral fxvier grunts. orive SemTxvevaSi, rogorc wylis 

damatebisas, ise gamoSrobisas, kargad ureven SpateliT da gamocdas imeo-

reben saWiro konsistenciamde. zusti maCveneblis miRweevis Semdeg Wiqidan 

iReben aranakleb 2 sinjs da gansazRvraven mis tenianobas (ix tenianobis 

gansazRvra), romelic denadobis zRvars Seesabameba.  

denadobis zRvaris miaxloebiTi maCveneblebi qviSnarebisTvis aris 18%, 

TixnarebisTvis _ 28%, xolo TixebisaTvis _ 44%.  

britanuli standartebiT (БС 1377 2:1990) denadobis zRvari ganisazR-

vreba penetrometris konusiT (ZiriTadi meTodi). amisaTvis bunebrivi teni-

anobis grunts, Tu is mcire raodenobiT 425 m nawilakebs Seicavs, 

vacliT xeliT, winaaRmdeg SemTxvevaSi vcriT aRniSnuli zomis sacerSi da 

vamzadebT comismagvar masas, 24 saaTi vayovnebT hermetul konteinerSi. 

Tixis mcire raodenobis Semcvelobisas es dro naklebia, xolo mtvrovani 

fraqciis didi raodenobis SemTxvevaSi SeiZleba cdis dawyeba maSinve _ 

masis damzadebisTanave.  

viRebT daaxloebiT 300 g damzadebul masas da vuSvebT konuss, vaTa-

visuflebT konusis Reros da viwerT anaTvals (sawyisi siRrme unda iyos 

15 mm-mde). saanalizo masas vumatebT wyals da vimeorebT proceduras. Ti-

Toeuli proceduris Semdeg sxvaoba unda iyos 15-25 mm, vsazRvravT yoveli 
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cdis TiToeuli nimuSis tenianobas, vagebT tenianobisa da Sesabamisi pene-

traciis siRrmis grafiks (damokidebuleba wrfivia) da masze viRebT 20 mm 

penetraciis Sesabamis tenianobas, romelic Seesabameba gruntis denadobis 

zRvars.  

 
plastikurobis zRvari 

 

denadobis zRvaris gansazRvrisaTvis darCenili gruntis masa xelSi 

sresiT da haerze gamoSrobiT dahyavT iseT plastikur mdgomareobamde, 

sanam gruntis patara nawilebi minaze xeliT gorebisas ar daifareba 

napralebiT da ar daiSleba 3 mm diametrisa da 5 - 10 mm sigrZis nawilebad 

(nax. 7.4). 

 

nax. 7.4. xeliT gaglinviT Tixovani qanebis plastikurobis 
zRvaris gansazRvra: a _ maRali tenianobis SemTxvevaSi;  

b - plastikurobis zRvaris tenianobis SemTxvevaSi. 

 
qanis aseTi mdgomareoba miuTiTebs, rom miRweulia plastikurobis 

qveda zRvari (Wp ). agroveben qanis gaglinur nawilebs da sazRvraven mis 

tenianobas.  

plastikurobis zRvari mWidrodaa dakavSirebuli granulometriul 

SedgenilobasTan. qviSnarebisaTvis is daaxloebiT 8%-is tolia, Tix-

narebisa da TixebisaTvis Sesabamisad aris 16-22%.  

Tu qani iSleba da SeuZlebelia gamzadebuli comisgan gaglinviT 3 mm-

iani mavTulis miReba, Tvlian, rom saanalizo qans ara aqvs gaglinvis 

zRvari, e. i. plastikuroba. sustkavSirian gruntebSi plastikurobis 

zRvaris mniSvneloba kargavs fizikur arss da xSirad mas formaluri 

xasiaTi aqvs.  

britanuli standartebiT (БС1377 2:1990) plastikurobis zRvaris da-

sadgenad viRebT daaxloebiT 20 g comisebr masas, vaSrobT firfitaze da-

gundavebiT, vidre gverdebze ar gauCndeba napralebi. dagundavebul masas 
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vyofT or nawilad, TiToeuls kidev oTx ulufad (an naklebad) da vagor-

golavebT minis firfitaze xelis gulis daWeriT ise, rom 5-10 sruli moZ-

raobiT zonari Semcirdes 3 mm-mde, gamoSrobas vagrZelebT TiTebSi daW-

yletviT, sanam grunti ar daiwyebs dafxvnas. dafxvnil nimuSs vyriT 

biuqsSi. aRniSnul proceduras vatarebT sam darCenil nimuSze da Termo-

statSi mudmiv wonaze dayvaniT vsazRvravT tenianobas, rac plastikurobis 

zRvaris maCvenebelia. TiToeul nimuSs Soris tenianobis gansxvaveba ar 

unda aRematebodes 0.5%-s. 

 

 

 
VII.5. qanebis mdgomareobis Sefaseba konsistenciis mixedviT 

 

konsistencia Tixovani qanebis fizikuri mdgomareobis mniSvnelovani 

maxasiaTebelia, romelic mWidro kavSirSia bunebrivi tenianobisa da plas-

tikurobis maCveneblebTan.  

qanebis konsistenciaze mniSvnelovan gavlenas axdens mravali faqtori, 

magram ganmsazRvreli aris wvrildispersuli Tixuri nawilis mineraluri 

Sedgeniloba da misi aqtiuri urTierTqmedeba wyalTan (hidrofiloba).  

Tixebis mineraluri Sedgenilobis gavlenas, maT koloidur-qimiur 

Tvisebebsa da plastikurobas gamosaxaven koloiduri aqtiurobis maCveneb-

liT (Ak ), romelic plastikurobis ricxvis Sefardebaa Tixuri nawilakebis 

(<0.002) procentul SemcvelobasTan: A J / Mk p T . 

Ak -s mniSvnelobis mixedviT Tixuri qanebi iyofa sam jgufad:  

1. A 1.25k  _ qanebi xasiaTdeba maRali koloiduri aqtiurobiT (maRal-

aqtiuri hidrofiluri Tixebi, Cveulebriv - montmorilonitiani); 

2. 1.25 A 0.75 k _ saSualo koloiduri aqtiurobis (normalurad aqtiuri) 

Tixebi; 

3. A 0.75k  _ dabali  koloiduri aqtiurobis (araaqtiuri, sustad hidrofi-

luri, Cveulebriv kaoliniti) Tixebi. 

maRali koloiduri aqtiurobis Tixebi xasiaTdeba mniSvnelovani wyal-

tevadobiT,  gawylianebisas  fuvdeba, datvirTvisas ki ganicdis dajdomas. 
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plastikurobis gansazRvris monacemebi SeiZleba gamovsaxoT diagramis 

saxiT. amisaTvis abscisTa da ordinatTa RerZebze dagvaqvs plastikurobis 

zeda (Wd ) da qveda zRvrebis (Wp ) maCveneblebi, daxrili xazebiT ki plas-

tikurobis ricxvis ( Jp ) sidideebi (nax. 7.5.).      

 
 

nax. 7.5. plastikurobis ricxvis gansazRvris diagrama 

 
diagramaze Tixovani qanebis genetikuri saxesxvaobebis ukeT gamo-

sayofad plastikurobis ricxvis normatiuli sidideebi (1; 7; 17) mocemulia 

SedarebiT msxvili xazebiT. 

 
nax. 7.6. plastikurobis ricxvisa da Tixuri fraqciis  

Semcvelobis damokidebulebis diagrama 
 

sainteresoa is diagramebi, romelic aigeba Tixuri fraqciis Semcve-

lobis (MT , %) SepirispirebiT plastikurobis ricxvisa ( Jp ) da plastiku-

robis zeda zRvaris (Wd) monacemebTan. plastikurobis ricxvisa da Tixuri 
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fraqciis normatiuli maCveneblebiT agebul diagramaze (nax. 7.6) kargad 

gamoiyofa Tixovani qanebis saxesxvaobebi, xolo plastikurobis zeda 

zRvarisa da Tixuri fraqciis Semcvelobis diagramaze gavlebuli ko-

loiduri aqtiurobis (Ak ) Sesabamisi daxrili xazebis mixedviT (nax. 7.7) – 

am qanebis hidrofiluroba. 

yvela aRniSnul diagramaze laboratoriuli monacemebis datanis 

principi erTnairia da aiReba abscisTa da ordinatTa RerZze Sesabamisi 

monacemebis gadakveTis mixedviT. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
nax. 7.7. plastikurobis zeda zRvarisa da Tixuri fraqciis Semcvelobis  

damokidebulebis (koloiduri aqtiurobis) diagrama. 
 

daskvnebis ukeT gamotanis TvalsazrisiT diagramebis gamoyeneba gan-

sakuTrebiT sasurvelia ganazomTa didi raodenobis an calkeuli ubnebis 

(sxvadasxva aRniSvnebiT) Sedarebis dros. 

bunebriv pirobebSi Tixovani qanebis mdgomareobis saorientacio Se-

fasebis mizniT samSeneblo normativebiT miRebulia konsistenciis  maCvene-

beli ( Jk ), romelic mWidro kavSirSia qanis bunebriv tenianobasa (W ) da 

plastikurobis ricxvTan ( Jp ) da gamoiTvleba formuliT:  

J (W W ) / J k k p . 

VII.3 cxrilSi moyvanilia qanis samSeneblo normativebiT miRebuli 

mdgomareoba konsistenciis maCveneblis mixedviT.  

Tixovani qanebis mdgomareobis mosaxerxebeli maxasiaTebelia fardo-

biTi konsistenciis maCvenebeli: 
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(W W) (W W)
D

(W W ) J

 
 



d d

k

d p p

. 

 
 
 
 
 
 
 

cxrili VII.3   
 

qanis mdgomareoba 

konsistenciis 
maCvenebeli, 

Jk  

Tixebi da Tixnarebi 

magari J 0k  

naxevrad magari 0 J 0.25 k  

magarplastikuri 0.25 J 0.50 k  

rbilplastikuri 0.50 J 0.75 k  

denadplastikuri 075 J 1.0 k  

denadi J 1.0k  

qviSnarebi 

magari J 0k  

plastikuri 0 J 1.0 k  

denadi J 1.0k  

 

  sax.standarti 25 100-82, gv. 4 

 

cxadia, Tu W  bunebrivi tenianoba  metia Wd  denadobis zRvaris teni-

anobaze, aseT SemTxvevaSi fardobiTi konsistenciis Dk  maCvenebels aqvs 

uaryofiTi mniSvneloba da axasiaTebs, rogorc mcire simtkicisa da sima-

gris qans, romelic struqturis daSlis SemTxvevaSi gadadis denad 

mdgomareobaSi. Tu W  bunebrivi tenianoba naklebia  Wp  plastikurobis 

qveda zRvarze, Dk -s eqneba erTze meti mniSvneloba, romelic Seesabameba 

qanis myar mdgomareobas. aqedan gamomdinare, Dk -s mniSvnelobis cvalebado-

ba 0-dan 1-mde, uCvenebs qanis simkvrivis zrdisa da konsistenciis maCvene-

belTan ( Jk ) misi damokidebulebis maCvenebelia, romelic, gamoisaxeba for-

muliT: D 1 J k k . 
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Tixovani qanebis mdgomareobis Sesafaseblad v. priklonskim SemogvTa-

vaza bunebrivi Semkvrivebulobis KS  koeficienti, romelic gamoiTvleba 

formuliT: 
0(e e )

K
(e e )






d

S

d p

. 

Tu gaviTvaliswinebT, rom forianobis koeficientebi e W d m , 

0e W 0 m , maSin naTlad Cans, rom mas aqvs igive Sinaarsi, rac fardobiTi 

konsistenciis Dk  maCvenebels. 

rodesac K 0S , maSin qanis bunebrivi forianoba metia denadobis 

zRvris SemTxvevaSi arsebul forianobaze, rac damaxasiaTebelia Seumkvri-

vebeli qanebisaTvis.  KS -s  uaryofiTi mniSvneloba aqvs liosismagvar da 

Tixovan qanebs formirebis sawyis stadiaSi. Tu, 0 K 1 S , maSin qanis 

bunebrivi forianoba Seesabameba denadobisa da plastikurobis SemTxvevaSi 

arsebul forianobas, rac damaxasiaTebelia saSualod Semkvrivebuli Tix-

ovani qanebisaTvis. Zlier Semkvrivebul qanebisTvis damaxasiaTebelia 

K 1S .  

bunebrivi agebulebisa da bunebrivi wolis pirobebSi Tixovani qanebi 

SeiZleba arsebiTad gansxvavdebodes daSlili struqturis imave qanebi-

sagan. es gansxvaveba kidev ufro mniSvnelovania plastikurobis tenianobis 

gansazRvrisaTvis momzadebuli Tixovani masis _ pastis SemTxvevaSi. amitom, 

konsistenciis zemoT CamoTvlil yvela maCvenebels iyeneben Tixovani qane-

bis mdgomareobis arapirdapiri, miaxloebiTi SefasebisaTvis.  

erTRerZa kumSvaze gamocdis monacemebidan gamomdinare qanis bunebrivi 

mdgomareobis Sefasebis ufro realuri maxasiaTeblebi SemogvTavazes      

k. tercagma da r. pekma, rac detaluradaa ganxiluli qanebis simtkicisa da 

deformaciuli maCveneblebis gansazRvris nawilSi.  

konsistenciis dasadgenad farTod gamoiyeneba penetraciisa da zondi-

rebis meTodebi, romelTa arsi mdgomareobs standartuli bunikebis 

SeRwevis mimarT qanebis winaaRmdegobis unaris gansazRvraSi. Tu bunikis 

SeRwevis siRrme ar aRemateba mis simaRles, meTods uwodeben penetracias, 

metobis SemTxvevaSi _ zondirebas (nax. 7.8). 
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nax. 7.8.  qanebis gamocdis sqemebi: 

a - penetraciisa da b - zondirebis meTodebiT. 
 

 am ukanasknels ZiriTadad iyeneben savele gamokvlevebis dros. dadge-

nilia, rom qanebis sxvadasxva mdgomareobas Seesabameba simtkicis garkveu-

li zRvruli sidideebi, romlebic kargad vlindeba penetraciis meTodiT. 

qviSovani da Tixovani qanebis gamocdisaTvis gamoiyeneba penetrometri 

_ xelsawyo konusiseburi bunikiT, umetes SemTxvevaSi 30-iani gaSlis kuTx-

iT (nax. 7.9). 

penetraciuli gamocdis Sedegebis dasaxasiaTeblad 

v. razorenovma Tixuri qanebisaTvis SemogvTavaza penet-

raciis kuTri winaaRmdegobis Rpen  sidide da penetraciis 

N  koeficienti (penetraciis fardobiTi kuTri winaRoba). 

2R P / hpen ,  kg/sm2²0,1mpa, 

                                          N R / R pen den. pen 

 sadac P penetraciis Zalvaa, kg; 

 h  – Zalvis gavleniT konusiseburi bunikis CatvirTvis 

siRrme; Rden. pen  – denadobis zRvarze myofi qanis teniano-

bis penetraciis kuTri winaaRmdegoba (tolia 0.076 kg/sm2 

0,1mpa). 

 

Tixovani qanebis konsistenciis Sefaseba v. razorenovis mixedviT mog-

vyavs qvemoT, VII.4 cxrilSi. 

 

 

 

nax.  7.9. penetraciu-
li gamocdis 

xelsawyos sqema 
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cxrili VII.4   

 

 
# 

 
qanebis mdgomareoba 

penetraciis 
kuTri  

winaaRmdegoba, 
kg/sm2²0.1mpa 

penetraciis 
koeficienti 

1 
2 
3 
4 
5 
6 

Txeli denadi (denadi) 
blant-denadi (denad-plastikuri) 
webvad-plastikuri (rbil-plastikuri) 
blant-plastikuri (magar-plastikuri) 
naxevrad magari 
magari 

<0.076 
0.076 - 0.17 
0.17 - 0.38 
0.38 - 0.85 
0.85 - 1.90 

>1.90 

<1,0 
1.1 - 2,2 
2.2 – 5.0 
5.0 – 11.2 
11.2 – 25.0 

>25.0 

 
Tixovani qanebis  Sefaseba konsistenciis maCvenebliT mocemulia 

agreTve qanebis simtkicis maxasiaTeblebis gansazRvrisas mikropenetromet-

ris gamoyenebiT. 

 

VII.6. qviSebis fardobiTi simkvrive 

 

im SemTxvevaSi, rodesac natexovani qanebi, gansakuTrebiT ki qviSebi, 

saZirkvlis gruntia, maTSi wneva gadadis uSualod Sexebis wertilebSi – 

nawilakidan nawilakze da Semkvriveba TiTqmis ar aris damokidebuli teni-

anobaze.  

qanebis mdgradobis rRvevas xSir SemTxvevaSi ganapirobebs maTi sim-

kvrivis cvalebadoba, misi absoluturi mniSvneloba nawilakebis gan-

lagebis mixedviT SeiZleba farTo diapazonSi icvlebodes.  

qviSebis bunebriv mdgomareobas forianobis koeficientis yvelaze min-

imaluri da maqsimaluri mniSvnelobisaTvis gansazRvraven fardobiTi sim-

kvriviT: 
0(e e )

J
(e e )






maqs.

f

maqs. min.

, 

sadac: emaqs.  qviSis forianobis koeficientia yvelaze minimaluri mdgo-

mareobisaTvis (adgenen mzom cilindrSi mSrali fxvieri qviSis CayriT); 

0e  –  bunebrivi agebulebis qviSis forianobis koeficienti; 

emin.  – yvelaze mkvrivi agebulebis qviSis forianobis koeficienti 

(miiReba qanis maqsimaluri datkepniT minimalur moculobamde).  

fardobiTi simkvrivis mixedviT qviSebi iyofa: mkvriv (0.66 _ 1), sa-

Sualo simkvrivisa (0.33 _ 0.66) da fxvier (0 _ 0.33) qanebad. nagebobis qveS 
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qviSis Semkvrivebis unari SeiZleba daxasiaTdes simkvrivis koeficientiT: 

(e e )
U

e




maqs. min.

maqs.

. 

simkvrivis koeficienti icvleba 0-dan 1-mde da rac ufro axlosaa erTTan, 

qani miT ufro mkvrivia. 

 

VII.7.  qviSebisa da Tixovani qanebis optimaluri tenianoba  

da maqsimaluri simkvrive  

 

zogjer nagebobaTa mdgradobis miRweva SesaZlebelia qanebis maqsima-

luri gamkvrivebiT. dadgenilia, rom erTi da imave energiis daxarjvisas 

qanebis Semkvriveba damokidebulia tenianobaze. garkveul tenianobamde 

qanebis simkvrive izrdeba, Semdgomi gazrdisas ki mcirdeba da energiis 

mateba mcired cvlis maT simkvrives. amitom, qanis maqsimaluri simkvrivis 

miRweva racionaluri anu standartuli samuSaos Sedegad SesaZlebelia 

mxolod am simkvrivis Sesabamisi optimaluri tenianobis pirobebSi. 

optimalur tenianobasa (Wopt. ) da maqsimalur simkvrives (Cmin.  – gamo-

saxulia ConCxis moculobiTi woniT) adgenen laboratoriul pirobebSi 

qanebis standartuli Semkvrivebis xelsawyoTi (nax. 7.10).  

 

nax. 7. 10 qanebis standartuli 
Semkvrivebis xelsawyo 

faifuris jamSi aTavseben 4 – 5 

cdisTvis saWiro raodenobis 5 mm-ian sacerSi 

gatarebul saSualo sinjs, umateben wyals 

(cxr. VII.5) da ureven SpateliT. Tixovan 

qanebSi wyliT Tanabrad gasajereblad arana-

kleb 24 sT-is ganmavlobaSi inaxaven eqsi-

katorSi. cdis dawyebisas iReben sinjs teni-

anobis gansazRvrisaTvis. sazRvraven 

cilindris wonas safuZvliT (g ), ayeneben 

cilindrze nacms, avseben qaniT (daaxloebiT 

cilindris mesamedamde) da amkvriveben tvir-

Tis dartymiT. ase imeoreben samjer. Ti-

Toeul Sreze dartymaTa raodenoba tolia 

dartymaTa saerTo ricxvis (cxrili VII.5) er-

Ti mesamedisa. 
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                                                            cxrili VII.5 
 

 

q a n i 

2.5 - 3.0 kg nimuSze 

dasamatebeli 

wylis raodenoba, 

sm3 

tvirTis dartymis 

saerTo raodenoba 

qviSa 

qviSnari 

Tixnari 

Tixa 

80 

100 

200 

250 

60 

75 

120 

120 

  
gamkvrivebis Semdeg cilindrs xsnian nacms, cilindris pirs Tanabrad 

aWrian qanis zedmet nawils, wonian (
2g ) 1 g-is sizustiT da gamoiTvlian 

gamkvrivebuli qanis simkvrives: 2 1(g g )

V


  .   

cilindridan iReben sinjs tenianobis gansazRvrisaTvis, darCenili na-

wili ki gadaaqvT faifuris jamSi, sadac moTavsebulia cdaSi gamou-

yenebeli nawili da asxamen imden wyals, rom misi tenianoba gaizardos  2 - 

3 %-iT (3 kg qanze daaxloebiT 50-70sm3). dasasxami wylis zusti moculoba 

tolia: 0

0

g(W W )
V

1 W





wy. , 

sadac g  - teniani  qanis sawyisi wonaa, gr-iT;  

W  - tenianoba, romelic gamoiTvleba procentobiT; 

 
0W  - qanis sawyisi tenianoba, %-iT. 

qans gulmodgined ureven, iReben sinjs tenianobis gansasazRvravad da 

Tavidan imeoreben cdas gamkvrivebamde yoveli 2 - 3%-iT tenianobis 

gazrdis Semdeg, manam, sanam teniani qanis simkvrive ar daiwyebs Semcirebas. 

TiToeuli cdisaTvis iTvlian ConCxis simkvrives formuliT:  

(1 0.01W)


 


C. . 

ageben qanis gamkvrivebasa da mis tenianobas Soris damokidebulebis 

grafiks (nax. 7.11). optimalur tenianobad iReben iseT tenianobas, romlis 

drosac miiReba maqsimaluri Semkvriveba. 
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nax.7.11. qanis tenianobis da Semkvrivebis 
 cvalebadobis grafikebi 

 

 
VII.8. gruntebis gamocda Semkvrivebaze britanuli  

standartebiT 
 
 

britanuli standartebiT (BS 1377 4:1990) gruntebis gamocda 

Semkvrivebaze moicavs oTx ZiriTad meTods. esenia : 

1. mSrali gruntis (ConCxis) simkvrivis tenianobasTan damokidebulebis 

gansazRvra;  

2. mSral mdgomareobaSi fxvieri marcvlovani gruntebis (ConCxis) 

maqsimalur da minimalur sikvriveTa gansazRvra; 

3. gruntebis Semkvrivebis optimaluri teninaobis MCV (Moisture condition val-

ue) gansazRvra;  

4. kaliforniuli mzidi koeficientis CBR (California Reading Ratio) gan-

sazRvra. 

1. mSrali gruntis (ConCxis) simkvrivis tenianobasTan damokidebulebis 

gansazRvra xdeba <20 mm gruntebisaTvis 2.5 da 4.5 kg foladiT damtkepnis 

gamoyenebiT, gruntis SemkvrivebiT 1000 sm3 moculobis uJangavi foladis 

specialur cilindrSi meqanikuri an eleqtrovibraciuli gziT.  

gamocdis principi analogiuria VII.7 TavSi ganxiluli gamkvrivebis 

standartisa.  

saanalizo nimuSebis sawyisi tenianoba qviSiani da xreSiani grunte-

bisaTvis aiReba 4 - 6%, Tixuri qanebisaTvis plastikurobis qveda zRvris 

tenianobaze 8-10%-iT naklebi. meti tenianobis SemTxvevaSi dasaSvebia haerze 

maTi nawilobrivi gamoSroba. Semdgomi tenis namati aris Sesabamisad 1 - 2 
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da 3 - 4%. Tixur qanebSi wylis ukeT ganawilebisaTvis areul saanalizo 

grunts aranakleb 24 saaTis ganmavlobaSi inaxaven hermetul konteinerSi.  

datkepnis dartymis simaRle 2.5 kg damtkepnis gamoyenebisas udris 300 

mm-s, 4.5 kg-ianiT – 450 mm-s. dartymebis ricxvi aris 27 da 62. fxvieri 

gruntebisaTvis SeiZleba gamoyenebul iqnes eleqtrovibraciuli damtkepni. 

eleqtrovibraciuli damtkepnis sufTa wona 30 - 40 kg-ia. vibraciuli dat-

virTva gadaecema 60±2 wm-is ganmavlobaSi 300 - 400 H (niutoni – 0.1 kg) 

ZaliT, rac sakmarisia, imisaTvis, rom damtkepnma xtunva ar daiwyos ni-

muSze. TiToeuli gansxvavebuli tenianobis nimuSis gamocdisas sazRvraven 

gruntis ConCxis simkvrivesa da tenianobas da maTi damokidebulebis graf-

ikidan adgenen optimaluri tenianobis pirobebSi maqsimaluri simkvrivis 

sidides. 

2. mSrali (ConCxis) fxvieri marcvlovani gruntebis maqsimalur da min-

imalur sikvriveTa gansazRvra. 

qviSisa da xreSis maqsimalur simkvrives (maqs. ) vsazRvravT Sesabamis 

sacerSi nimuSebis gatarebis Semdeg maTi wyliT gajerebiT da 300-400 H 

ZaliT vibraciuli CaquCis saSualebiT minimum 2 wuTiani SemkvrivebiT. 

cdis Semdeg TermostatSi gruntis gamoSrobiT tenianobis dadgeniT gam-

oviTvliT gruntis simkvrives, romelTagan (aranakleb ori nimuSisa) 

udidess viRebT maqsimalurad.  

minimaluri simkvrivis (min. ) gansazRvris zogadi principi mdgomareobs 

mSrali gruntis CayriT mzom cilindrSi (aranakleb 1l moculobis men-

zuraSi), romelic waritacebs haeris masas da warmoqmnis SesaZlebel 

maqsimalurad forebian marcvlovan struqturas. 

3. gruntebis Semkvrivebis optimaluri teninaobis MCV (Moisture condition 

value) gansazRvra moicavs bunebrivi tenianobis nimuSis, optimaluri teni-

anobisa da gruntis absoluturi tenianobis damokidebulebis gansazRvras. 

meTodi SemuSavebulia britaneTis transportisa da gzebis laboratori-

uli kvlevis samsaxuris mier dambebis mSeneblobisas gruntebis vargis-

ianobis SefasebisaTvis. bunebrivi tenianobis gruntis MCV gansazRvra 

xdeba 20 mm-ian sacerSi gatarebuli 100 mm diametrisa da 200 mm yalibSi 

(cilindrSi) moTavsebuli nimuSis 7kg-iani masis CaquCiT (damtkepniT) dat-

kepniT.  
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xelsawyo aRWurvilia Tavisuflad _ simZimis ZaliT vardniT gruntze 

dacemis simaRlis sakontrolo mowyobilobiTa da penetraciis (damtkepnis 

SeRweva gruntSi) 0.1 mm-iani sizustiT gamzomi SkaliT (vernieriT). datkepna 

xdeba 250 mm simaRlidan mis srul Semkvrivebamde (e.i rodesac ar gveqneba 

penetraciis Semdgomi mniSvnelovani zrda) an 256 dartymamde (Zlier mSra-

li gruntebisaTvis aiReba ufro metic).  

gruntis Semkvrivebis sawyisi oTxi anaTvalis Semdeg penetraciis 

yoveli ori Semdgomi ganazomi aiReba gaorkecebul SualedebSi (4, 8, 16, 32, 

64 da a.S). datkepnis Semdeg, viTvliT penetracias nebismier 4 dartymas So-

ris (mag. 1, 2, 4, 8 da a.S) da vagebT penetraciisa da Sesabamisi dartymebis 

cvalebadobis logariTmul grafiks, romlis yvelaze cicabo monakveTze 

gatarebuli wrfisa  da 5 mm-iani penetraciis cvalebadobis gadakveTis 

wertils (B) viRebT gruntis Semkvrivebis optimalur tenianobad (MCV).  

zogierTi ZiriTadi fxvieri qanis dartymebisa da penetraciis 

damokidebulebis grafikze 5 mm-iani penetraciis gadakveTamde SeiZleba 

aRiniSnebodes qanobis jer Semcirebis, Semdeg ki _ isev zrdis tendencia, 

rac SeiZleba aixsnas gruntidan wylis moSorebiT an gruntis nawilakebis 

msxvreviT. aseT SemTxvevaSi gruntze SeuZlebelia gavavloT cicabo wrfe 

da, aqedan gamomdinare, gamoviyenoT gruntis Semkvrivebis optimaluri teni-

anobis (MCV)gansazRvrisaTvis. 

MCV–sa da gruntis absoluturi teninaobis damokidebulebis dasadge-

nad iReben haerze gamomSral 4kg qans, romelsac datkepnisas ara aqvs gaW-

yletisadmi midrekileba. mas crian 20 mm-ian sacerSi, umateben garkveuli 

raodenobis wyals ise, rom miviRoT 13-dan 15-mde MCV (optimaluri teni-

anoba). wylis erTgvarovani ganawilebis mizniT gulmodgined ureven da ay-

ovneben aranakleb 24 saaTisa. gruntis sruli Semkvriveba miiRweva 20 - 32 

dartymiT datkepniT. aRniSnul proceduras TiToeuli nimuSisaTvis MCV 3-

4 wyalSemcvelobis diapazonis farglebSi imeoreben minimum 4-jer. grafi-

kulad gamoxataven TiToeuli cdis monacemebs da gaangariSebas axdenen 

bunebrivi MCV gansazRvris msgavsad. 

4. kaliforniuli mzidi koeficientis CBR (California Reading Ratio) gan-

sazRvra. CBR-is saxelwodeba miRebulia kaloforniis saavtomobilo 

gzebis ganyofilebis mier 1929 wels Catarebuli samuSaoebis mixedviT. 

samuSaos mizani iyo standartul pirobebSi miwis vakisis gruntis fardo-
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biTi winaRobis gansazRvra 2.5 – 5 mm siRrmeze 1 mm/wT siCqariT, 13.2 da 20 

kH damtkepnis saSualebiT, qanis Zalisa da cilindruli Stampis penetraci-

is mixedviT. 

CBR-is gansazRvra SesaZlebelia rogorc miwis vakisis momzadebul 

savele ubanze, ise laboratoriul pirobebSi. gansazRvris orive meTodi 

analogiuria da principulad ar gansxvavdeba erTmaneTisagan. laborato-

riul pirobebSi cdisas nimuSze ganviTarebuli datvirTva unda 

Seesabamedes gruntis muSaobis realur pirobebs. winaaRmdeg SemTxvevaSi 

realur pirobebTan misaaxloeblad saWiroa cdis ganmeoreba. 

laboratoriul pirobebSi CBR-is gansazRvra tardeba, rodesac 

fraqciebi >20 mm-ze, naklebia 20%-ze. datkepna xdeba 152 mm e.w. yalibSi 

(cilindrSi). xelsawyos aqvs dasagrZelebeli, 250 mm sigrZisa da 49.65 mm 

diametris mosaxsneli sadgami da gamowrTobili cilindruli formis 

dguSi. gruntSi Stampis CaRrmaveba (penetracia) fiqsirdeba dguSis Stampze 

da mis Reroze mimagrebuli indikatorebiT (mensurebiT), sadac penetraciis 

sidides iRebena 0.1 mm sizustiT. 

testireba iwyeba ise, rom dguSi gruntSi Cadiodes mudmivi 1 mm/wm siC-

qariT, viwerT CaRrmvebis intervalis Cvenebebs, sanam misi maqsimumi ar mi-

aRwevs 7.5 mm-s.  testireba SeiZleba CaiTvalos damTavrebulad, Tu 2.5 mm 

penetraciis CBR  gaxdeba 6%, 5 mm-is SemTxvevaSi ki _ 6%-ze naklebi.  

penetraciis 1 mm/wT mudmivi siCqarisas mosalodneli CBR–is sididis 

mixedviT sayrdeni datvirTva SeiZleba iyos 10 H (niutoni – 0.1 kg) Tu CBR < 

5%-ze; 5-dan 30%-mde _ 50 H-is da 250 H-isa - Tu CBR > 30%-ze.  

kaliforniuli mzidi koeficientis (CBR) gansazRvra xdeba mSral an 

wyalgajerebul nimuSebze. gruntis wyalgajerebisas gamoiyeneba CBR–is 

yalibi (cilindri), romlis fskeri Secvlilia perforirebuli firfitiT 

da Cadgmulia rezervuarSi. am SemTxvevaSi gajirjvebaze gamocda analogi-

uria kompresiaze nimuSis gajirjvebaze gamocdisa. rezervuarSi Cadebul 

yalibs (cilindrs) avseben wyliT da gajirjvebis SemTxvevaSi zRudaven 

vertikaluri datvirTviT an acdian nimuSs gajirjvebas srul dam-

Tavrebamde, romlis normaluri periodi aranakleb 4 dRea. nimuSis gaji-

rjvebuli zedapiri iWreba da gamoiyeneba penetraciis testirebisaTvis. 

araSekavSirebuli gruntebisaTvis es procedura saWiro ar aris da cda 

SeiZleba daiwyos maSinve. gruntis penetraciaze gamocda moicavs statikur 
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an dinamikur Semkvrivebebs xeliT meqanikuri an vibraciuli gziT. pirveli 

gulisxmobs mocemuli simkvrivis miRwevamde gruntis datkepnas statikuri 

SemkvrivebiT, ubralod tvirTis erT Sred dadebiT, meore SemTxvevaSi 

xelsawyos sadebis nacmis gamoyenebiT ZiriTadad gruntis samjeradi 

SemkvrivebiT. amisaTvis daaxloebiT 6 kg samad dayofili nimuSis Tvi-

Toeul nawils aTavseben yalibSi (cilindrSi), zemodan adeben nacms da 

tkepnian, sanam gruntis sisqe ar miaRwevs yalibis siRrmis 1/3-s. aRniSnul 

operacias agrZeleben jer ori, Semdeg ki erTi sadebiT ise, rom bolo 

datkepnis Semdeg sadebis done gauswordes yalibis pirs. TiToeuli Sris 

damatebis win nimuSis zedapiris mcire zomis sicarieleebi saWiroa 

Seivsos imave tenianobis gruntiT da zedapiri odnav gafxvierdes masze 

kvlebis gavlebiT. gruntis Semkvriveba xdeba 2.5 an 4.5 kg-iani satkepniT. 

gruntis TiToeul nawils tkepnian Tanabari – 62 dartymiT, vibrosatkepnis 

gamoyenebis SemTxvevaSi 60 wamis ganmavlobaSi 300 - 400 H ZaliT.  

CBR-is gamosaTvlelad gamoiyeneba penetraciis standartuli 

siRrmeebi (2.5; 5 mm) da misi Sesabamisi standartuli Zalebi (3.2 da 20 kH). 

amisaTvis 2.5 da 5 mm siRrmeze dguSis Stampze Zalmzomi rgolis indi-

katoris maCvenebliT vadgenT gruntze ganviTarebul Zalas (kH) da aR-

niSnuli standartuli siRrmis Sesabamis Zalebs (13.2 da kH 20), romelic 

aiReba 100 %-is tolad da gruntze ganviTarebul Zalis proporciulad 

gamoviTvliT CBR %-obiT.  

cdiT miRebuli monacemebis safuZvelze Zalis sididis ordinadta 

RerZze (Y) da penetraciis abscisaze (X) dataniTa da maTi SeerTebiT 

SeiZleba aigos kaliforniuli mzidi amtanunarianobis koeficientis mrudi. 

CBR vsazRvravT standartuli siRrmis penetraciaze (2.5; 5 mm) Sesabamisi 

standartuli Zalebis (13.2 da 20 kH) mixedviT (nax. 7.12).  

Cveulebriv CBR-is mruds aqvs amoziduli forma (nax.7.13.1) da igi kore-

qtirebas ar saWiroebs. Tu mrudis sawyisi nawili CaRunulia, iseve, 

rogorc meore cdis dros (nax. 7.13.2), saWiroa mrudis koreqtireba. 

amisaTvis mis yvelaze CaRunul nawilSi ( s ) vavlebT mxebs da penetraciis 

RerZze gadakveTis Q  wertils viRebT penetraciis axal sawyis Skalad. im 

SemTxvevaSi, rodesac mrudi ganagrZobs CaRunvas, rogorc mesame cdis 

dros (nax. 7.13.3), ivaraudeba, rom dguSis penetracia zrdis gruntis sim-

kvrives da Sesabamisad mis simtkices. aseT SemTxvevaSi zemoaRniSnuli 
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koreqtirebis meTodi ar gamoiyeneba. mrudis saSualebiT CBR-is gamosaT-

vlelad 2.5 da     5 mm penetracia da maTi Sesabamisi 13.2 kH da 20 kH Zalebi 

aiReba, rogorc standartuli sidideebi (100 %) da gruntze ganviTarebul 

ZalasTan proporciiT ori sidididan gamoTvlil maRal maCvenebels iReben 

CBR-is sidided.  
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nax. 7.12.  CBR-is 100%-iani da sxva mniSvnelobebis  
Zalovani penetraciis mrudi. 
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nax. 7.13. CBR-is cdebis Sedegebis tipuri mrudebi. 

 

penetracia datvirTva 
standartuli 
datvirTva 

CBR 

mm kN kN % 
2.5 3.35 13.2 25.4 
5.0 4.9 20.0 24.5 

penetracia datvirTva 
standartuli 
datvirTva 

CBR 

mm kN kN % 
2.5 3.15 13.2 23.9 
5.0 5.8 20.0 29.0 
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VIII Tavi 

 

qanebis wylovani Tvisebebis kvleva 

 

Tixovani qanebis wyalmedegoba 

 

wyalTan qanebis damokidebulebas xSir SemTxvevaSi aqvs arsebiTi 

praqtikuli mniSvneloba sainJinro-geologiuri amocanebis gadawyvetisas. 

qanebis wylovani Tvisebebis Seswavla iZleva nagebobaTa da ferdobebis 

mdgradobis, maTi deformaciisa da simtkicis cvlilebebis prognozis, 

qanebis gatenianebis Sefasebis, wylis statikuri maragis dadgenis, nagebob-

ebis miwisqveSa nawilze moqmedebis, amoSrobis sakiTxebis gadawyvetis, 

gzebis vakisis, kaSxlebis, dambebis, nayarebisa da sxva tipis nagebobebis 

mSeneblobisas masalad maTi gamoyenebis SesaZleblobas.  

qanebis wyalTan damokidebulebis ZiriTadi maCveneblebia: wyal-

medegoba, tentevadoba, kapilaroba da wyalSeRwevadoba. 

 

VIII.1.  Tixovani qanebis wyalSi dalbobis siCqare 
 
 

Tixovani qanebis wyalSi dalbobis siCqare qanebis wyalmedegobis erT-

erT mniSvnelovani maCvenebelia da gviCvenebs qanis unars, SeinarCunos 

fizikuri mdgomareoba da simtkice tenianobis reJimis cvalebadobisas.   

 

 
 
 
    
 
 
 
 
                 
 
                            
 
 
 
 
 
 

nax. 8.1.  Tixovani qanis wyalSi dalbobis sqema 
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dalbobis siCqaris gansazRvrisaTvis qanis monoliTidan mWreli rgo-

liT gamoWrian (5 - 7 sm sigrZis) kubis an cilindris formis nimuSs, aT-

avseben 1sm2 nasvretebian badeze da faraven wyliT (nax. 8.1). CainiSnaven 

dros, romelic dasWirda nimuSis mTlian daSlas an procesis xangrZlivad 

SeCerebas. 

  
VIII.2. Tixovani qanebis gajirjveba da Sekleba 

 
qanebis Tvisebas, datenianebisas moimatos moculobaSi, ewodeba burcva 

anu gajirjveba. es movlena yvelaze TvalsaCinoa maRaldispersul Tixovan 

qanebSi, romelTa SedgenilobaSi Sedis gacvliTi natriumis Semcveli hi-

drofiluri montmorilonitis mineralebi (nax. 8.2).  

gajirjveba xasiaTdeba gajirjvebis tenianobiT (Wgaj. ), Tavisufali 

gajirjvebiT _ gaj.fardobiTi gajirjvebiT da Pgaj. gajirjvebis wneviT  

(ganixileba meqanikuri maCveneblebis gansazRvrisas).  

Cveulebriv gajirjveba xdeba garkveul tenianobamde, romlis zeviT 

qani moculobaSi aRar matulobs. 

 

 
 

nax. 8. 2.  a _ bentonitis gajirjveba;  
b _ igive nimuSi gajirjvebamde. 

 

 
bunebrivi tenianobis mqone Tixovani qanebi SesaZlebelia winaswar Se-

fasdes gajirjvebisadmi midrekilebis TvalsazrisiT. samSeneblo normebisa 

da wesebis mixedviT gajirjvebis unaris mqonea is Tixovani qanebi, ro-

melTa (e e) /(1 e) d.  Sefardeba ≥3-isa. mocemul SefardebaSi ed.  da e 

denadobis zRvrisa da bunebrivi tenianobis pirobebSi gruntis foriano-
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bis koeficientebia. Tavis mxriv e W /  d. d. m wy. , sadac m   da wy. Sesabami-

sad mineraluri nawilisa da wylis simkvriveebia (wy. aiReba 1-is tolad).  

qanebis burcvis Tvisebebis gansazRvrisaTvis iyeneben a. vasilevis 

xelsawyos. mWrel rgolSi (
1g ) moTavsebulia wylian abazanaSi Cadgmuli 

qanis nimuSi (
2g ). wyali Casxmulia ise, rom “nasvretebiani fskeri” anda 

qviSis fena, romelzedac moTavsebulia rgoli, daifaros wyliT.  

nimuSis moculobaSi matebas akvirdebian Stativze damagrebuli indi-

katoris saSualebiT, romlis Rero ebjineba mWrel rgolze dadgmul bur-

Tulian dguSs (nax. 8.3). 

Cvenebas iReben abazanaSi wylis Cas-

xmidan  drois garkveuli  intervalebiT (2 

– 5 – 10 – 20 – 30 wT, sT da a.S. inter-

valebis gazrdiT) gajirjvebis srul 

Sewyvetamde. amis Semdeg rgoli amoaqvT ab-

azanidan, aclian filtris qaRalds, 

wonian (
3g ), aTavseben TermostatSi da 

dahyavT mudmiv wonamde (
4g ) da an-

gariSoben gajirjvebis tenianobas (Wgaj. ):  

2 1

3 1

(g g )100%
W

g g





gaj. . 

 
 

Tavisufali gajirjvebis sidides _ (gaj. ) fardobiT gajirjvebas, 

Cveulebriv, gamoxataven erTeulis nawilebSi anda procentobiT:  

2 1

1

h h

h


 gaj.  anda 2 1

1

(h h ) 100

h

 
 gaj.  

sadac  
1h  da 

2h  xelsawyos rgolSi nimuSis sawyisi da saboloo simaRlea 

(mm-obiT). 

Tixovani qanebis gajirjvebis tenianobis sidide da gajirjvebis Zala 

axasiaTebs maT damokidebulebas wylisadmi, e.i. wyalmedegobas. normatiuli 

maCveneblebis mixedviT (sax. standarti 25 100-82) gajirjvebadi iTvleba 

gruntebi, romelTa fardobiTi gajirjvebadobis sidide 0.04 gaj. , amas-

     
    

nax. 8.3. a.vasilevis kon-
struqciis gajirjvebis 
ganmsazRvreli xelsawyo 



123 

 

Tan, 0.04-0.08 axasiaTebs sustad gajirjvebad, 0.08 – 0.12 saSualos da >0,12-

ze – Zlier gajirjvebad qanebs.  

Tixovani qanebis Tvisebebi icvleba aramarto datenianebisas, aramed 

gaSrobis drosac, romelsac zogjer Tan sdevs maTi daskdoma, aqercvla 

(nax. 8.4), monoliTurobis dakargva da, aqedan gamomdinare, qanebis 

mdgomareobisa da Tvisebebis Secvla. 

 

 
 

nax. 8.4. qanis monoliTurobis darRveva 
gamoSrobisa da Seklebis Sedegad. 

 
 Tixovani qanebis Sekleba ewodeba misi moculobis Semcirebas gam-

oSrobisas. burcva-Sekleba, Tixovani qanebis moculobis cvalebadobis 

erTnairi procesia, amitom, Seklebis maqsimaluri unari aqvs burcvad 

qanebs.  

Seklebis maxasiaTebelia fardobiTi Seklebis sidide (Sek. ) da Sek-

lebis tenianobis zRvari (WSek. ), e.i. qanis iseTi tenianoba, romlis Semdeg 

moculobaSi kleba aRar mimdinareobs.  

Seklebis sididisa da zRvris dasadgenad iyeneben mWrel cilindrs, 

romlis Siga nawili winaswar ipoxeba vazeliniT. mWrel cilindrSi aT-

avseben bunebrivi aRnagobisa da tenianobis grunts (V1 ), iniSnaven nimuSis 

sawyis simaRles (h1 ),   iReben sinjs da sazRvraven mis tenianobas (W ). 

cilindridan gamouReblad nimuSs aSroben haerze 1 - 2 dRe-Ramis 

ganmavlobaSi, Semdeg iReben cilindridan da amdenive xnis ganmavlobaSi 

agrZeleben mis gamoSrobas haerze, xolo Semdeg – TermostatSi, sanam mud-

miv wonamde (g ) ar dava.  
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sazRvraven (StangencirkuliT) gamomSrali nimuSis simaRlisa (h2 ) da 

moculobis (V2 ) cvalebadobas da angariSoben xazobriv 
h fardobiTi 

Seklebis sididesa ( Sek. ) da tenianobis zRvars (WSek. ). 

1 2

1

V V

V


 Sek. ; 1 2

h

1

h h

h


  ; 1 2100 (V V )

W W
g

 
 Sek. , 

xSirad miwayrilebis, dambebis mSeneblobisa da sxva nagebobebis sakiT-

xebis gadawyvetisas aucilebelia daSlili struqturis nimuSebis gamocda 

Seklebaze. amisaTvis nimuSidan damzadebuli erTgvarovani masa mihyavT mo-

cemul simkvrivemde da tenianobamde da iseve, rogorc bunebrivi aRnagobis 

qanis gamocdisas, gansazRvraven mis Seklebas.  

imis gamo, rom Seklebis intensiuroba ZiriTadad damokidebulia 

wvrildispersuli fraqciis Semcvelobaze, granulometriuli Sedge-

nilobis mixedviT SesaZlebelia zogadad Sefasdes Seklebisadmi qanis 

midrekileba. v. oxotini umniSvnelod Seklebadad miiCnevs nebismieri fo-

rianobis qans, romelTa SedgenilobaSi Tixuri fraqciis Semcveloba <10%-

ze. 10-dan 20%-mde Tixis Semcvelobisas mcire forianobis qanebSi Seklebis 

sidide matulobs Tixuri fraqciis zrdis mixedviT, maRali forianobisas 

ki es kanonzomiereba ar SeimCneva. Sekleba 20-30%-is farglebSi izrdeba 

Tixuri fraqciis zrdis mixedviT da 30%-is dros aRwevs mniSvnelovan 

sidideebs. 30-60%-isas Sekleba mudam maRalia da izrdeba Tixuri fraqciis 

zrdasTan erTad. 60%-ze meti Tixuri fraqciis Semcvelobisas da misi 

matebis SemTxvevaSi Seklebis sidide icvleba mcired. 

   

VIII.3.  qanebis tentevadoba 

 

sruli tentevadoba da wyalnajerobis koeficienti 

 

tentevadoba aris qanis mier wylis garkveuli raodenobis datevisa da 

Sekavebis unari. arCeven tentevadobis srul, kapilarul, apkur, molekulur 

da higroskopul saxeobebs.  

sruli tentevadoba niSnavs qanis forebis wyliT gajerebas. is 

SeiZleba gamoiTvalos formuliT:  
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n e
W

(1 n)
 
  

sr.

m m

, 

sadac m mineraluri nawilis simkvrivea; 

n da e  - forianoba da forianobis koeficienti.  

qanebs wylis Semcvelobis mixedviT SeiZleba hqondes sxvadasxva 

mdgomareoba. qanis wyliT gajerebis xarisxis daxasiaTeba SeiZleba wyal-

najerobis koeficientiT (Swn. ), romelic aris bunebrivi tenianobisa (W ) da 

sruli tentevadobis (Wsr ) fardoba: 
W

S
W

wn.

sr

. 

wyalnajerobis koeficienti qviSovani qanebis normatiuli 

maCvenebelia, romelic icvleba 0-dan 1-mde. arCeven sustad tenian  - 

0 S 0.5 wn. , tenian - 0.5 S 0.8 wn.  da wyalnajer - 0.8 S 1.0 wn. qanebs (sax. 

standarti 25 100-82, cx. 2, gv. 3).  

Tu Tixovan qanebSi S 1wn. , es miuTiTebs qanSi Warbi raodenobis 

Tavisufali wylis arsebobasa da bunebrivi agebulebis darRvevisas mis de-

nad mdgomareobaSi gadasvlis SesaZleblobaze. rac ufro dabalia Swn. , 

miT metad gauwyloeubulia qani da mdgradia misi konsistencia.  

mravali monacemisa da calkeuli ubnebis qanTa tenianobis xarisxis 

Sefaseba mosaxerxebelia qvemoT mocemuli diagramis gamoyenebiT (nax. 8.5). 

 
nax. 8.5. qanebis tenianobis xarisxis Sefasebis diagrama. 

 
am diagramis agebis principi emyareba koloiduri aqtiurobis Se-

fasebisaTvis gamoyenebuli diagramis agebis princips, im gansxvavebiT, rom 
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aq abscisTa da ordinatTa RerZebze Tixuri fraqciis Semcvelobisa da 

plastikurobis zeda zRvris monacemebis nacvlad iReben sruli ten-

tevadobisa (Wsr ) da bunebrivi tenianobis (W ) monacemebs, xolo ko-

loiduri aqtiurobis xazebis nacvlad _ wyalnajerobis koeficientis 

(Swn. ) Sesabamis maxasiaTeblebs. 

 

kapilaruli tentevadoba 

 

tenianobis gazrdisas mcirdeba wminda da wvrilmarcvlovani qviSebisa 

da gansakuTrebiT Tixebis samSeneblo xarisxi. qanebis gawylianeba SeiZle-

ba moxdes zevidan wylis infiltraciiT an qvevidan romelime wyal-

Semcveli horizontidan hidrostatikuri, hidrodinamikuri an kapilaruli 

Zalebis gavleniT.  

kapilaruli tentevadoba Seesabameba qanis ara 

mTlian wyalgajerebas, aramed iseT mdgomareobas, 

rodesac qanis mxolod kapilaruli forebia 

Sevsebuli wyliT. vinaidan TixebisTvis forebi 

umetesad kapilarulia, amitom maTi kapilaruli 

tentevadoba tolia an axlosaa mis srul tente-

vadobasTan.  

qanebis kapilaruloba fizikuri movlenaa, ro-

melic wvrilbewvisebur forebSi anu kapilarebSi 

simZimis Zalis sawinaaRmdegod wylis donis 

garkveul simaRlemde awevaSi mdgomareobs.  

kapilarulobas ukavSirdeba: dedamiwis zeda-

piris daWaobeba, niadagebis meoreuli damariliane-

ba, nagebobebis, sardafebisa da qveda sarTulebis 

datborva da sxv. aqedan gamomdinare, qanebis ka-

pilaruli Tvisebebis Seswavlas didi praqtikuli 

mniSvneloba aqvs.  

kapilaruli awevis simaRle miT metia, rac metia wylis zedapiruli 

daWimuloba da mcire _ kapilarebis radiusi da wylis simkvrive. ka-

 
 

nax. 8.6. qviSovan                  
gruntebSi kapilaruli 

awevis gansazRvris  
danadgari. 
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pilaruli awevis simaRle, miaxloebiTi angariSisas aiReba (H 30/ rk. )-is 

tolad, sadac r kapilaris radiusia, sm-obiT.  

Tu viciT gruntSi misi Semcveloba da forianoba ( n ), kapilaruli 

awevis Hk  gamosaangariSeblad SeiZleba gamoviyenoT i. kozenis formula, 

romelic Teoriuli gziTaa gamoyvanili: 
1 n 1

H 0.446
n d

  
      

k

ef

, 

sadac n  forianobaa, def _ efeqturi diametri anu moqmedi diametri 

(ix. granulometriuli Sedgeniloba). 

n. Cubarovma daadgina kapilaruli awevisa (Hk ) da mSrali gruntis (C ) 

dabali simkvriveebis (≈1.30 g/sm3) SemTxvevisaTvis Semdegi damokidebuleba: 

2H 32.2 31.15 8.93    k C C .  

cnobilia, rom maqsimalurma simaRlem kapilaruli awevisas wminda da 

wvrilmarcvlovan qviSebSi SeiZleba miaRwios 1.5 – 2.0 m-s, Tixovan qanebSi – 

3 - 4 m-s. uxeSnatexovan qanebSi igi imdenad mcirea, rom ara aqvs praqtiku-

li mniSvneloba. kapilaruli awevis siCqare dasawyisSi maqsimaluria, 

Semdeg TandaTan mcirdeba da garkveuli simaRlis miRwevis Semdeg 

uaxlovdeba nuls.  

kapilaruli awevis simaRle SeiZleba ganisazRvros uSualo 

dakvirvebiTac. qvemoT aRwerili meTodi gamoiyeneba mxolod qviSebisaTvis, 

vinaidan Tixovan qanebSi wylis donis aweva izomeba metrobiT, xolo am 

simaRlis misaRwevad saWiro dro _ TveobiT.  

cdisaTvis iReben erT boloze dolbandSemoxveul an badian 1 - 3 sm  

diametrisa da 80 - 100 sm sigrZis mils (nax. 8.6). Zabris saSualebiT mils 

mcire ulufebiTa da msubuqi datkepniT avseben qviSiT. gavsebul mils 

dgamen qilaSi _ kristalizatorSi da amagreben Stativze. qilaSi minis 

qveda bolodan 0.5 - 1.0 sm-mde asxamen wyals, romlis dones inarCuneben 

cdis bolomde. qviSaSi wylis donis awevas ukvirdebian: 5, 20, 30 wT-is, dRe-

Ramis ganmavlobaSi mis srul damTavrebamde, romlis Hk -s simaRles 

Tvlian maqsimalur kapilarul awevad.  

formulebiTa da laboratoriuli gziT kapilaruli awevis gansazRvra 

martivia da ekonomiuri, magram umetes SemTxvevaSi emyareba gruntis 

calkeul monacemebs da maTSi xSirad ugulebelyofilia kapilaruli awev-
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is zogi ganmsazRvreli faqtori, rac xSirad iwvevs miRebuli Sedegebis 

gansxvavebas uSualod bunebriv gaSiSvlebebSi da saZiebo gamonamuSevrebSi 

(Surfebi, Txrilebi da a.S.) eqsperimentuli dakvirvebebiT miRebul mona-

cemebTan.  

kapilaruli awevis siCqareze moqmedebs mravali faqtori, romelTa 

Soris gruntebis granulometriul SedgenilobasTan erTad mniSvnelovania 

maTi qimiuri da mineralogiuri Sedgeniloba, struqturul-teqsturuli 

Taviseburebani, xsnadi marilebis arseboba, tenianoba, gruntis wylebis 

Sedgeniloba, misi temperatura da sxv.  

gruntis dispersielobis zrda forebis zomas amcirebs, izrdeba ka-

pilaruli awevis simaRle (Hk ) da, piriqiT, mcirdeba wylis awevis siCqare 

(Vk ).  

kapilaruli awevis simaRlesa da mis siCqareze did gavlenas axdens 

gruntebis struqturul-teqsturuli Taviseburebani. monoliTur gruntebSi 

kapilaruli gadaadgileba xdeba winaaRmdegobis gareSe, koStovani 

struqturis SemTxvevaSi kapilaruli moZraoba swrafad wydeba.  

kapilaruli awevis simaRle mcirdeba qanis simkvrivis zrdasTan 

damokidebulebiT. gruntebis datkepnam SesaZlebelia gamoiwvios kapi-

laruli awevis mTliani Sewyveta. 

xsnarebis kapilaruli aweva mcirdeba maTi koncentraciisa da temper-

aturis zrdasTan erTad, gruntSi xsnadi marilebis (TabaSiri, kalciti da 

sxv.) momatebis SemTxvevaSi ki – matulobs.  

kapilarul zonaSi mSral qviSebs SedarebiT dabali kapilaruli awev-

is unari aqvs, vidre tenians. tenian gruntebSi igi 3 – 4-jer ufro maRalia, 

vidre mSralSi. 

kapilaruli awevis zRvruli simaRlis misaRwevad saWiro dro mkveT-

rad matulobs nawilakebis diametris zrdasTan erTad. qviSian gruntebSi 

igi sakmaod swrafad aRwevs zRvrulTan miaaxloebul sidides, wvril-

marcvlovan qanebsa da TixebSi aweva xdeba 350 - 475 dRis ganmavlobaSi.  

qanebis kapilaruli Tvisebebis ukeT Sefasebis mizniT VIII.1 cxrilSi 

mogvyavs zogierTi qanis kapilarul maCveneblebze faqtobrivi dakvir-

vebebis monacemebi. 
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qviSebSi 0.1 - 0.05 mm fraqciis zrda iwvevs Hk  zrdas. v. oxatonma cdeb-

iT daamtkica, rom qviSebis mcire forianobis SemTxvevaSic ki am 

fraqciebis 12 %-is damateba qmnis TiTqmis iseTive kapilarul awevas (Hk), 

romelic damaxasiaTebelia TviT am fraqciebisaTvis.                                     

cxrili VIII.1 

qanis dasaxeleba 

f
r
aq
c
ii

s
 

z
o
me
b
i,
 
mm
 

H
k 
 m
aq
s
i
ma
-

l
u
r
i 

s
m 

ma
qs

im
al

u
r
i 

aw
ev
is

 d
r
o
, 

d
R
ee
b
i qanis 

dasaxeleba 

Hk, 

sm 

wvrili xreSi 5 - 2 2.5 3 qviSnari 100 - 150 

qv
iS

a 

uxeSmarcvlovani 2 - 1 6.5 4 

T
ix

na
r
i
 msubuqi 150 - 200 

msxvilmarcvlovani 1 - 0.5 13.1 6 saSualo 200 - 300 

saSualomarcvlovani 0.5 - 0.25 26.4 8 mZime 300 - 400 

wvrilmarcvlovani 0.25 - 0.1 42.8 12 Tixa 400 - 500 

wmindamarcvlovani 0.1 - 0.05 105.5 72    

mtvrovani (alevroliTuri) 0.05 - 0.002 200 300    

 

 

maqsimaluri molekuluri tentevadoba 

 

maqsimaluri molekuluri tentevadoba aris Tixovani qanebis iseTi 

mdgomareoba, romlis drosac mkveTrad icvleba misi Tvisebebi da defor-

maciis unari. amitom, igi Tixovani qanebis erT-erT yvelaze mniSvnelovani 

maCvenebeli _ Semkvrivebisas misi Tvisebebis Secvlis sazomia.  

SemCneulia, rom bevri Tixovani qanisaTvis igi tolia an axlosaa 

plastikurobis qveda zRvris tenianobasTan.  

Tixovan qanebSi maqsimalur tentevadobas gansazRvrven labora-

toriulad standartuli meTodiT denadobis zRvarze miyvanil nimuSze. 

amisaTvis gamzadebul masas aTavseben 20 furcel filtris qaRaldze. Sa-

blonis (h 2  mm, d 5 sm) saSualebiT iReben nimuSs, romelsac zevidan 

adeben imave raodenobis filtris furcels, aTavseben xis an liTonis 

firfitebs Soris da 10 wuTis ganmavlobaSi wnexen. nimuSis farTze dawnexa 

toli unda iyos 6.55 mpa-isa. aRniSnuli datvirTva daaxloebiT Seesabameba 

fizikurad bmuli wylis zedapirul Sreebsa da Tixis nawilakebs Soris 
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urTierTqmedebis Zalebis minimalur sidides. naklebi datvirTvis Sem-

TxvevaSi qanSi SeiZleba darCes Tavisufali mobilizebuli wyali.  

dawnexis Semdeg Cveulebrivi standartiT sazRvraven qanis tenianobas, 

romelic Seesabameba maqsimalur molekulur tentevadobas. 

 

qanebis higroskopuli da maqsimaluri  

higroskopuli tenianoba 

 

higroskopuli tenianoba gansazRvravs qanSi adsorbirebuli wylis 

Semcvelobas. igi daaxloebiT mSrali qanis tenianobis tolia, ris gamoc 

praqtikuli mniSvneloba aqvs mxolod Tixovani da nawilobriv wvril-

marcvlovani qviSebisaTvis.  

higroskopuli tenianobis gansazRvrisaTvis haerze gamomSral qans 

sresen faifuris sanaySi. miRebul masas crian 0.5 mm naxvretebian sacerSi. 

saSualo sinjidan iReben 5 - 15 g wonaks, aTavseben winaswar awonil minis 

biuqsSi da TermostatSi mudmiv wonamde dayvaniT gansazRvraven higros-

kopul tenianobas.  

maqsimaluri higroskopuli tenianoba tolia an axlosaa qanSi bmuli 

adsorbirebuli wylis maqsimalur SemcvelobasTan, rasac qanebi iZenen 

STanTqmis (sorbciis) gziT orTqliT gajerebuli haeridan.  

maqsimaluri higroskopuli tenianobis gansazRvrisaTvis wina cdis 

wesiT momzadebul minis Tavmoxdil biuqss nimuSiT aTavseben eqsikatorSi, 

qveda nawilSi asxamen 10%-ian H2SO4-is xsnars. xsnaris arsebobis gamo 

eqsikatorSi tenianoba 95 - 98%-s aRwevs. biuqss eqsikatorSi toveben 1-2 

dRis ganmavlobaSi, sanam ar damyardeba wonasworoba qanis tenianobasa da 

orTqliT gajerebul atmosferos Soris. wonasworobas adgenen biuqsis 

perioduli awoniT, romlis mudmivi sididis miRwevis Semdeg qanis teniano-

bas sazRvraven TermostatSi 100 -1050C temperaturaze misi gamoSrobiT. 

 

wyalgacema qviSebidan da sxva fxvieri  

natexovani qanebidan  

 

wyalgacema ewodeba wyliT gajerebuli qviSebidan da sxva fxvieri na-

texovani qanebidan Tavisufali gamonadenis saxiT wylis gacemis unari.  
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maRali wyalgacema axasiaTebs msxvilnatexovan qanebs da qviSebs, 

TixebSi ki, miuxedavad maRali wyalSemcvelobisa, fizikurad SekavSi-

rebuli wylis Znelad gacemis gamo TiTqmis nulis tolia. amiT aixsneba 

faqti, rom qviSebSi amoRebul samSeneblo qvabulSi, Tixebisagan gansxvave-

biT, xSiria wylis modineba.  

aRniSnulidan gamomdinare, wyalgacemis dadgenas fxvier wyalgaje-

rebul qanebSi sadrenaJo samuSaoebis dros samSeneblo qvabulebSi wy-

almodenis gaangariSebisaTvis didi praqtikuli mniSvneloba aqvs.  

wyalgacema axasiaTebs qanebis wyalgatarebis unars da daaxloebiT 

sruli tentevadobisa da maqsimaluri molekuluri tentevadobis sxvaobis 

tolia: W W W wy sr m.mt .  

is Teoriulad gviCvenebs, wylis ra procentuli nawili gaedineba 

qanis mTliani moculobidan.  

wyalgacemis raodenobrivi SefasebisaTvis miRebulia agreTve wyalgac-

emis koeficienti _ wy , romelic udris Tavisuflad gamdinare wylis 

moculobis Sefardebas qanis moculobasTan. 

qviSovani qanebis wyalgacemisa da wyalgacemis koeficientis saSualo 

maCveneblebi mocemulia VIII.2 cxrilSi: 

                                            cxrili  VIII.2 
     

qanebi 
wyalgacema, 

% 
wyalgacemis 
koeficienti 

xreSi, qviSebi uxeSi da msxvilmar-
cvlovani qviSebi: 
saSualomarcvlovani 
wvrilmarcvlovani 
wmindamarcvlovani 

 
95 - 98 
80 - 90 
50 - 70 
30 - 50 

 
0.25 - 0.35 
0.20 - 0.25 
0.15 - 0.20 
0.10 - 0.15 

 
  

VIII.4.  kldovani da naxevrad kldovani qanebis wyalmedegoba, 

wyalSTanTqma da wyalnajeroba 

 

kldovani da naxevrad kldovani qanebis praqtikuli sainJinro -

geologiuri Sefasebisas gansakuTrebuli mniSvneloba eniWeba maT wyalTan 

damokidebulebas _ wyalmedegobas, wyalSTanTqmasa da wyalnajerobas.  

wyalmedegoba xasiaTdeba e.w. darbilebis koeficientiT (Rdar ), romelic  

ricxvobrivad tolia wyalnajeri (Rwy ) da haerze gamomSrali (R )  qanebis 
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kumSvaze droebiTi winaRobebis (ganvixilavT IX TavSi) Sefardebisa:   

R
R

R


wy

dar .  

rac ufro dabalia qanis forianoba, miT maRalia misi wyalmedegoba. 

normatiuli maCvenebliT qani darbilebadia, Tu R 0.75dar .  

kldovani da naxevarkldovani qanebis tentevadobaze warmodgenas 

gvaZlevs agreTve maTi wyalSTanTqmisa da wyalnajerobis maCveneblebi.  

wyalSTanTqma da wyalnajeroba xasiaTdeba qanis tenianobiT, pirvel 

SemTxvevaSi wylis Tavisufali, xolo meore SemTxvevaSi _ iZulebiTi 

gajerebisas.  

wyalSTanTqma SeiZleba ganisazRvros, rogorc garkveuli geometriuli 

formis (kubi, cilindri,...), ise arawesieri formis nimuSebze. amisaTvis Ter-

mostatSi gamomSral _ mudmiv wonaze dayvanil aranakleb 200g qans (
1g ) 

ori dRe-Ramis ganmavlobaSi aTavseben wylian qilaSi ise, rom wyali edgas 

2 sm-iT maRla. amis Semdeg amoaqvT wylidan, amSraleben sveli xelsaxo-

ciT, wonian (
2g ) da formuliT 

2 1 1W (g g ) / g ST angariSoben wyalSTanTqmas.  

qanis wyliT gajereba SeiZleba ganisazRvros meore xerxiTac. am Sem-

TxvevaSi nimuSis wyliT dafarva xdeba TandaTanobiT, or-ori saaTis in-

tervaliT – pirvelad nimuSis simaRlis 1/3-ze, Semdeg 2/3-ze, mTlianad da 

bolos 2 sm-iT maRla. aseT mdgomareobaSi nimuSs ayovneben 5-dan     45 

dRemde da Semdeg zemoT aRniSnuli formuliT angariSoben nimuSis wyal-

STanTqmas.  

nimuSis wyliT gajerebis xangrZlivoba ganisazRvreba wyalmedegobiTa 

da dasaproeqtebel nagebobaSi misi gamoyenebis xasiaTiT.  

iZulebiT qanis wyliT gajerebisas gamomSral da awonil nimuSebs 

faraven wyliT da aduReben 4 sT-is ganmavlobaSi (wylis done unda iyos 

mudmivi), Semdeg agrileben oTaxis temperaturaze, iReben wylidan, 

amSraleben da angariSoben wyalnajerobis wyalSTanTqmis gansazRvri-

saTvis gamoyenebuli formuliT.  

wyalnajerobis ufro zustad gansazRvrisaTvis gamoiyeneba vakuum-  

eqsikatori, romelSic gauxSoebul mdgomareobaSi 14 saaTis ganmavlobaSi 

aTavseben gamomSral da awonil nimuSebs. amis Semdeg vakuumis mouxsnelad 

nimuSebs srul dafarvamde minis miliT awvdian wyals da ayovneben manam, 

sanam ar Sewydeba haeris buStulebis gamoyofa. xsnian vakuums da nimuSebs 
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kvlav ayovneben 1 dRe-Ramis ganmavlobaSi bunebriv atmosferul wnevaze. 

amis Semdeg iReben wylidan, amSraleben sveli xelsaxociT, wonian da wy-

alnajerobas angariSoben am SemTxvevaSic wyalSTanTqmis gansazRvrisaTvis 

gamoyenebuli formuliT.  

wyalSTanTqma da wyalnajerobis gansazRvra paralelurad xdeba ara-

nakleb 3 - 5 nimuSze. angariSoben saSualo maCveneblebs da maTi Sefar-

debiT iReben wyalnajerobis koeficients: 

W
K

W
 ST

naj

naj

. 

saWiroa aRiniSnos, rom wyalnajeroba mudam metia wyalSTanTqmaze. Tu 

wyalnajerobis koeficienti metia 0.8-ze, aseTi qanebi arayinvagamZled 

iTvleba.  

kldovani qanebisTvis wyalSTanTqma saSualod 0.35 – 0.70%-ia, wyal-

najeroba – 0.4 - 1.0%. naxevradkldovani qanebisaTvis Sesabamisad 2 - 8 da 3 

- 13%-is. wyalSTanTqmis koeficienti orive tipis qanisTvis meryeobs   0.5 - 

0.9-is farglebSi. qanebi, romelTa forianoba <0.5%-ze, SeiZleba CaiTvalos 

yinvagamZled. 

 

VIII.5. qanebis wyalSeRwevadoba filtraciis koeficienti 

 

wyalSeRwevadoba aris garkveuli dawnevis qveS qanis mier wylis ga-

tarebis unari. igi matulobs qanebis forianobisa da dawnevis sididis 

zrdis proporciulad.  

Tixebi praqtikulad wyalSeuRwevadia, radgan maTi forebi mcire 

zomisaa, ris gamoc isini wyals atareben mxolod maRali wnevis pirobebSi.   

qanebis wyalSeRwevadobis ZiriTadi maCvenebelia filtraciis koefi-

cienti. igi gansazRvravs filtraciis siCqares _ wylis moZraobas maRali 

donis ubnebidan dablisaken erTeuli dawneviTi gradientis dros (wnevaTa 

sxvaobis Sefardeba filtraciis gzis sigrZesTan).  

vinaidan laboratoriul pirobebSi SeuZlebelia yvela im bunebriv-

geologiuri da sxva gare faqtorebis gaTvaliswineba, rac gavlenas axdens 

qanebis wyalgamtarobis Tvisebebze, qvemoT VIII.3 cxrilSi mogvyavs fil-

traciis miaxloebiTi sidideebi da gansazRvris is martivi meTodebi, ro-
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melTa gamoyenebiT miRebuli monacemebi, Cveni azriT, savsebiT sakmarisia 

praqtikuli sainJinro-geologiuri sakiTxebis gadasawyvetad. 

cxrili VIII.3 
 

qanebis filtraciis koeficientis miaxloebiTi mniSvnelobani  

(n. bindemanis, i. sedenkos, g. bogomolovisa da n. agalinis mixedviT) 

 

qani da misi saxesxvaoba 
Kf , 

m/dR.R 

 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

qani da misi  
saxesxvaoba 

Kf , 

m/dR.R 

kldovani da  
naxevradkldovani 
qanebi. 

sustad  
danapralebuli 

5 - 20 liosi (0.05 - 0.5) 0.05 - 0.5 

danapralebuli 20 - 60 
qviSnari 
(0.1-2.0) 
 

mkvrivi 0.01 - 0.1 

fxvieri 0.4-1.0 

Zlier  
danapralebuli 

 
>60 

Tixnari 
(0.001-0.1) 
 
 
 
 
 
 
 

 
 
 
 

mZime 

0.001 - 
0.005 kenWebi, RorRi,  

xreSi, xvinWa (50 - 
150). 

qviSiani 
20 - 100  
(30 - 100) 

daxarisxebuli >100 

sufTa 
100 – 200 
(>100) 

qviSa 

msxvili 
(30 - 50) 

Tixiani 35 - 40 saSualo 
da msubuqi 

 
0.005 – 0.4 erTgvarovani 60 - 75 

saSualo 
(10 - 30) 

Tixiani 20 - 25 
Tixa (<0.001) <0.001 

erTgvarovani 35 - 50 

torfi 

gaxrwnili 

wvrili 
(2 - 10) 

Tixiani 10 - 15 sustad 1.0 - 4.5 

erTgvarovani 20 - 25 
saSualod 0.15 - 1.0 

Zlier 0.01 - 0.15 

mtvrovani 
(0.5 – 1.0) 

Tixiani 0.5 – 1.0 
SeniSvna: frCxilebSi mocemulia 

Kf  bindemanis mixedviT 
erTgvarovani 1.5 – 5.0 

 

qviSis filtraciis koeficientis gansazRvra  

g. kamenskis milis saSualebiT 

 

laboratoriaSi qanebis wyalSeRwevadobis gansazRvris principi Zi-

riTadad xelsawyoSi wnevaTa sxvaobis Seqmnasa da Semdeg damyarebuli 

wnevis monacemebiT filtraciis koeficientis dadgenas emyareba.  
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g. kamenskis miliT (nax 8.7) qviSebis filtraciis koeficientis gan-

sazRvra yvelaze martivi meTodia. misi gamoyeneba SesaZlebelia rogorc 

laboratoriul, ise savele pirobebSi.  

g. kamenskis xelsawyo 1 sm danayofebiani 20-25 sm sigrZisa da 2-4 sm di-

ametris minis milia. mas axveven dolbands an bades, aTavseben 10-15 sm 

simaRlis qilaSi, amagreben Stativze da avseben 10 sm-mde gamosacdeli 

qviSiT. 

 
nax. 8.7. sqema g. kamenskis miliT qviSis filtraciis koeficientis 
gansazRvrisaTvis. a _ wvrili da saSualomarcvlovani qviSebis;  

b _ msxvilmarcvlovani qviSebis. 

 

qviSiT gavseba xdeba TandaTanobiT 2 - 3 sm sisqis Sreebad, romelsac 

tkepnian qilaSi da ajereben wylis CasxmiT.  

qilaSi wylis done ar unda aRematebodes qviSis Sris dones. qviSa Tu 

wvrilmarcvlovania, zeviT da qveviT ukeTdeba 1 - 2 sm-iani xreSis zona.  

qilaSi vasxamT wyals, rom misi done 1-2 sm-iT maRla iyos 0-ze. 

rodesac milSi wylis doneebi gaTanabrdeba, mils Wiqidan swrafad aweven 

da iniSnaven wylis gavlis dros 0-dan 5 danayofamde, mcired wyalgamtari 

qviSebisaTvis _ 0-dan 3-mde.  

zomaven wylis temperaturas da qvemoT moyvanili formuliT anga- 

riSoben filtraciis koeficients: 

/ ( / )fK l t f S h , 

sadac fK aris filtraciis koeficienti, sm/wm;  

l  - filtraciis gzis sigrZe, sm;  

t  - wylis donis cvlilebis dro milSi 0-dan 3 - 5 wm-mde;  
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S - wylis donis daweva milSi (sm), t  - droSi, (wm); h - sawyisi wneva, sm. 

sidide ( / )f S h martivad SeiZleba ganisazRvros grafikiT (nax. 8.8) an 

VIII.4 cxriliT. 

 
 
 

          
 
 
 
 
 
 
 
 

 

nax. 8.8.  ( / )f S h  sididis gansazRvris grafiki 

       
cxrili VIII.4 

funqciis mniSvneloba 
 
 

S/h f(S/h) S/h f(S/h) 

 

S/h 

 

f(S/h) 

 

S/h 

 

f(S/h) 

0,01 
0,02 
0,03 
0,04 
0,05 
0,06 
0,07 
0,08 
0,09 
0,10 
0,11 
0,12 
0,13 
0,14 
0,15 
0,16 
0,17 
0,18 
0,19 
0,20 
0,21 
0,22 
0,23 
0,24 
0,25 

0,010 
0,020 
0,030 
0,040 
0,051 
0,062 
0,073 
0,083 
0,094 
0,105 
0,117 
0,128 
0,139 
0,151 
0,163 
0,174 
0,186 
0,198 
0,210 
0,223 
0,236 
0,248 
0,261 
0,274 
0,288 

0,26 
0,27 
0,28 
0,29 
0,30 
0,31 
0,32 
0,33 
0,34 
0,35 
0,36 
0,37 
0,38 
0,39 
0,40 
0,41 
0,42 
0,43 
0,44 
0,45 
0,46 
0,47 
0,48 
0.49 
0,50 

0,301 
0,315 
0,329 
0,343 
0,357 
0,371 
0,385 
0,400 
0,416 
0,431 
0,446 
0,462 
0,478 
0,494 
0,510 
0,527 
0,545 
0,562 
0,580 
0,598 
0,616 
0,635 
0,654 
0,673 
0,693 

0,51 
0,52 
0,53 
0,54 
0,55 
0,56 
0,57 
0,58 
0,59 
0,60 
0,61 
0,62 
0,63 
0,64 
0,65 
0,66 
0,67 
0,68 
0,69 
0,70 
0,71 
0,72 
0,73 
0,74 
0,75 

0,713 
0,734 
0,755 
0,777 
0,799 
0,821 
0,844 
0.868 
0,892 
0,916 
0,941 
0,967 
0,994 
1,022 
1,050 
1,079 
1,109 
1,140 
1,172 
1,204 
1,238 
1,273 
1,309 
1,347 
1,386 

0,76 
0,77 
0,78 
0,79 
0,80 
0,81 
0,82 
0,83 
0,84 
0,85 
0,86 
0,87 
0,88 
0,89 
0,90 
0,91 
0,92 
0,93 
0,94 
0,95 
0,96 
0,97 
0,98 
0,99 

1,427 
1,470 
1,514 
1,561 
1,609 
1,661 
1,715 
1,771 
1,833 
 

1,966 
2,040 
2,120 
2,207 
2,303 
2,408 
2,526 
2,659 
2,813 
2,996 
3,219 
3,507 
3,912 
4,605 

 

msxvilmarcvlovani qviSebisaTvis cda tardeba dabali wneviTi gradi-

entebiT. amisaTvis saanalizod aRebul wyalnajer nimuSian mils awevis 
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nacvlad qilianad swrafad aTavseben kristalizatorSi (nax. 8.7.b). h  wnevas 

zomaven 0-dan Wiqis donemde, romelic CaJonili wylis gadmoRvris gamo, 

cdis mimdinareobisas mudmivia.  

miRebuli monacemebiT wina cdis msgavsad iTvlian filtraciis koefi-

cients. filtraciis koeficientis saSualo maCveneblis sididis misaRebad 

cdas orive SemTxvevaSi imeoreben ramdenjerme.  

 

filtraciis koeficientis gansazRvra d. znamenskis da  

v. xautovis konstruqciis (ПВ) xelsawyoTi 

 

d. znamenskisa da v. xautovis konstruqciis (ПВ) xelsawyo saSualebas 

gvaZlevs, ganvsazRvroT filtraciis koeficienti cvladi wnevis pirobebSi 

wylis aRmavali da daRmavali nakadebisaTvis (nax. 8.9).  

xelsawyo Sedgeba cilindruli korpusisa da saxuravisagan. korpuss 

qveda nawilSi aqvs wylis misawodebeli onkani. saxuravi aRWurvilia pie-

zometruli milebiT (11, 9) da Sesabamisi onkanebiT. piezometrSi wylis 

done fiqsirdeba sayrdenze damagrebuli mcocavi maCvenebliT, tempera-

turisa _ am sayrdenis qveda nawilSi CamontaJebuli TermometriT. cdis 

procesSi qanis gajirjvebas aferxebs momWeri xraxni.  

nimuSis aReba xdeba mWreli rgoliT (farTobi 40 sm², diametri 124 mm, 

simaRle 20 an 40 mm). qanian rgols, aerTeben mimmarTvel cilindrTan da 

aTavseben sadebis fskeris gisosze winaswar moTavsebul svel, filtrian 

qaRaldze. qans zevidanac afareben svel filtrian qaRalds, adgamen 

dguSs, aTavseben xelsawyos korpusis SigniT da mWidrod mizidaven 

gadasaxsneli WanWikebiT.  

vinaidan nimuSi hermetuladaa Cadebuli xelsawyoSi, Siga korpusSi 

wylis moZraobisas iqmneba ori biefi _ Siga (a) da gare (b).  

onkanis gaRebiT piezometris zeda boloebis doneze dayenebuli 

tubusiani boTlidan Slangis saSualebiT xelsawyos awvdian wyals. 

marcxena piezometrSi wylis gamoCenisas ketaven zeda onkans (12) da b 

biefidan, haeris gamodevnis mizniT, xelsawyos odnav xrian sapirispiro 

mimarTulebiT, sanam marjvena piezometrSi (9), romelic mimagrebulia a 

biefTan, ar gamoCndeba wyali. ketaven marjvena onkans (6) da a biefidan 

aseve sapirispiro mimarTulebiT gadaxriT gamodevnian haers. amis Semdeg 
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xelsawyos toveben mSvid mdgomareobaSi wyliT qanis srul gajerebamde, 

rac dgindeba piezometrSi wylis donis stabilizaciis mixedviT.  

qanis wyliT gajerebis Semdeg iwyeben mis gamocdas filtraciaze aR-

mavali an daRmavali nakadis saxiT.  

aRmavali nakadis sqemis mixedviT (nax. 8.9, a) marjvena onkans piezo-

metridan (9) wylis gamosaSvebad Camoacmeven Slangs da qveS udgamen qilas, 

ketaven qveda onkans (17), aReben marjvenas da piezometridan wylis Ca-

moRvris Sedegad marcxena piezometrSi (11) qmnian wnevas, ris Sedegadac wy-

ali iwyebs gafiltvras piezometridan biefsa da qanSi qvevidan zeviT. pie-

zometrSi wylis donis cvalebadobis anaTvlebs iReben samuSao dRis 

ganmavlobaSi aranakleb 2 - 3 gazomviT. cdas aRmaval nakadze imeoreben  2 

- 3-jer. amisaTvis piezometrs (11) wyliT avseben tubusiani boTlidan on-

kanis (12) saSualebiT.  

daRmavali nakadis sqemis (nax. 8.9, b) mixedviT cdas atareben marjvena 

piezometrSi wylis donis dawevis siCqaris mixedviT.  

filtraciis koeficienti ganisazRvreba formuliT: 

 ( / ) : 864 /fK f S h t l f F , 

 
 

nax.  8.9. ПВ xelsawyo da misi muSaobis sqema 
a _ aRmavali, b _ daRmavali nakadis sqemebi. 

 

sadac ( / )f S h  funqciaa, romelic gamoiTvleba VIII.4 cxriliT an naxazze 

mocemuli 8.8 grafikiT; S - wylis donis daweva (sm). piezometrul milSi  t 
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- (wm) droSi; h  - sawyisi wneva (sm); f  da F piezometruli milisa da 

xelsawyos rgolis ganivkveTebis farTobebi (sm²); l  -  filtraciis gzis 

sigrZe (sm);   864 - gadamyvani koeficienti sm/wm-dan m/dRe-RameSi.  

filtraciis gamosaTvleli zemoT mocemuli formula SeiZleba Cai-

weros martivad:  fK AM , 

sadac  ( / ) :A f S h t  da 864/M l f F . 

yoveli xelsawyosaTvis A  da M -is mniSvnelobebi SeiZleba SeirCes 

Sesabamisi cxrilebidan. 

  

qviSebis filtraciis koeficientis gansazRvra maTi  

granulometriuli Sedgenlobis mixedviT 

 

qviSebis filtraciis koeficienti mniSvnelovnadaa damokidebuli maT 

granulometriul Sedgenilobasa da forianobaze. filtraciaze gamocdis 

mravali xelsawyo arsebobs, magram zog SemTxvevaSi SeiZleba dav-

kmayofildeT sxvadasxva empiriuli formulebis gamoyenebiT, romelTa So-

ris yvelaze martivia xazenis formula:  

2

10 (0.7 0.03 ) fK d C T , 

sadac fK  aris filtraciis koeficienti m/dReRameSi; 

2

10d  – marcvlis moqmedi anu efeqturi diametri, mm (im marcvlebis 

zoma, romlebic Seadgenen qanis nimuSis sawyisi wonis 10%-ze naklebs); 

C  – qviSebis erTgvarovnebis empiriuli koeficienti, romelic erTgva-

rovani qviSebisTvis 1200-dan 800-is farglebSi icvleba, araerTgva-

rovanisTvis – 400-dan 800-mde; 

0.7 0.03 T – Sesworeba temperaturaze.  

xazenis formula gamoiyeneba qviSebisaTvis, romelTa marcvlis moq-

medi diametri 0.1-dan 3.0 mm-de icvleba da araerTgvarovnebis koeficienti 

ar aRemateba 5-s.  

Tu miviRebT, rom saSualomarcvlovani qviSebisaTvis C koeficienti 

aris 864, gasafiltri wylis temperatura 100C (e.i. temperaturaze Sesworeba 

1-is tolad), maSin filtraciis koeficients eqneba umartivesi saxe: 

2

10fK d , sm/wm 
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 e.i. filtraciis koeficienti toli iqneba moqmedi diametris kvadrat-

isa. 

C. slixterma filtraciis koeficientis saangariSo 2496K Md 
ef.f  m/dR 

formulaSi moqmedi efeqturi diametris garda, Seitana e.w. forianobis 

funqcia (M ).  

aRniSnuli formuliT fK -is gansazRvra iZleva saSualomarcvlovani 

da nawilobriv msxvilmarcvlovani qviSebisaTvis fK -s gansazRvris 

metnaklebad eqsperimentul monacemebTan axlos mdgom maCveneblebs. 

M  ricxobrivad damokidebulia qanis forianobaze ( n ) misi mniSvnelo-

bebi 0.26-dan 0.47-is farglebSi mocemulia VIII.5 cxrilSi.  

                                    

                                                              cxrili VIII.5 

forianobis funqciis M mniSvneloba slixteris mixedviT 

 

forianoba, 
n  M  

forianoba, 
n  M  

forianoba, 
n  M  

0.26 0.01187 0.33 0.02601 0.41 0.05339 
0.27 0.01350 0.34 0.02878 0.42 0.05789 
0.28 0.01517 0.35 0.03163 0.43 0.06267 
0.29 0.01684 0.36 0.03473 0.44 0.06776 
0.30 0.01905 0.37 0.03808 0.45 0.07295 
0.31 0.02212 0.38 0.04154 0.46 0.07838 
0.32 0.02356 0.39 0.04524 0.47 0.08455 

 

tercagis formula: 
3

0,13

1i

C n
K d

n

 
  
  

eff , sm/wm; ZiriTadad gamoiyeneba 

msxvilmarcvlovani qviSebis filtraciis koeficientis ( fK ) gan-

sasazRvravad. 

mocemul formulaSi 
i  wylis siblantea da t=00

C-is dros tolia 

0.0178-isa; t =0,150
C-is dros _ 0.0114; def  moqmedi anu efeqturi diametria, sm-

obiT; n  _ forianoba erTeul nawilSi; C  _ empiriuli koeficienti. gluvi 

zedapiris SemTxvevisaTvis udris 10.48, xolo dakuTxulisaTvis _ 6.02.  

im SemTxvevaSi, rodesac damuSavebis xarisxi ar aris cnobili, fK  

gamoiTvleba orive SemTxvevisaTvis da aiReba maTi saSualo maCvenebeli.  
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yvela zemoT aRniSnuli formulisaTvis n. bindemanma Seadgina 

moxerxebuli nomogramebi, romlebic SeiZleba gamoviyenoT filtraciis 

koeficientis gansazRvris dros. 

 

filtraciis koeficientis gansazRvra n. bindemanis nomogramebiT 

 

a) xazenis formulis mixedviT: 

granulometriuli Sedgenilobis gansazRvris analiziT vadgenT sa-

kontrolo diameters (
60d ) da moqmed anu efeqtur diameters (

10d ), maTi 

fardobiT vsazRvravT araerTgvarovnebis koeficients da vadgenT xazenis 

formuliT maTi gamoyenebis SesaZleblobas. 

             a) C = 400 1200                               b) n = 0.28   0.46 

0

5

10

15

20

25

0.000.050.100.150.200.250.30

momqmedi diametri

f
i
l
t
r
a
c
i
i
s
 
k
o
e
f
i
c
i
e
n
t
i
, 
m
/d

R
R

             

25

20

15

10

5

0

0.5

0.4

0.3

0.2

0.1

0

f
il

t
r
ac

ii
s
 k
o
ef

ic
ie
nt

i,
 m
/d

R
.R
am
e

m 
o
 q
 m
 e
 d

 i
  

d
 i

 a
 m
 e
 t

 r
 i

30 0.6

 

g) n = 0.28   0.46 
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nax. 8.10. filtraciis koeficientis gansazRvris nomogramebi: 

a) xazenis formuliT, b) slixteris formuliT, g) tercagis formuliT   
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diagramis horizontalur RerZze (nax. 8.10) vpoulobT moqmedi diamet-

ris Sesabamis wertils, saidanac aRvmarTavT marTobs empiriuli koefi-

cientis aRmniSvneli mrudis gadakveTamde. aqedan marcxniv gavlebuli hor-

izontaluri xazi iqneba saZiebeli filtraciis koeficientis mniSvneloba. 

b) slixteris formulis mixedviT: 

nomogramis (nax. 8.10) marjvena vertikalze movniSnavT Sesabamisi 

moqmedi diametris mniSvnelobas, saidanac marcxniv vavlebT horizontalur 

xazs gruntis forianobis maCveneblis gadakveTamde. gadakveTis wertilidan 

vuSvebT marTobs wyvetil mrudze, romlis wertilidan marcxena 

vertikalze daproeqtebuli xazi gvaZlevs saZiebeli filtraciis koefi-

cientis mniSvnelobas. 

g) tercagis formulis mixedviT: 

nomogramis (nax. 8.10) marjvena marTobze moqmedi diametris mniSvne-

lobidan vavlebT horizontalur xazs nimuSis forianobis Sesabamisi 

maCveneblis gadakveTamde da vuSvebT marTobs qviSis damuSavebis xarisxis 

mrudze. mrudze dafiqsirebuli wertilidan gatarebuli horizontaluri 

xazi marcxena marTobze Seesabameba saZiebeli filtraciis koeficientis 

mniSvnelobas.  

 

temperaturuli Semasworeblis () gaTvaliswineba n. bindemanis  

nomogramebiT filtraciis koeficientis gansazRvrisas 

 

n. bindemanis nomogramebSi filtraciis koeficientis ( fK ) yvela mniS-

vneloba (xazenis formulis garda) mocemulia 00
C-is pirobebisaTvis, ami-

tom nomogramis gamoyenebisas Kf mravldeba VIII.6 cxrilSi moyvanil Sesa-

bamis temperaturul Semasworebelze (). 

                                                        cxrili VIII.6 

t
0
  t

0
  t

0
  t

0
  SeniSvna 

1 1.041 6 1.211 11 1.401 16 1.603 

xazenis formuliT gansa-

zRvruli Kf -is dros  

gamoiTvleba formuliT: 

(0.7 0.03 ) / 0.7 1 0.049t t     

2 1.066 7 1.247 12 1.435 17 1.648 

3 1.099 8 1.281 13 1.483 18 1.695 

4 1.134 9 1.318 14 1.521 19 1.728 

5 1.171 10 1.359 15 1.561 20 1.762 
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IX Tavi 

 

qanebis meqanikuri Tvisebebis kvleva 

 

qanis meqanikuri Tvisebebi asaxavs mis unars, winaaRmdegoba gauwios 

datvirTvas gare Zalebis zemoqmedebiT da vlindeba daSlisa da defor-

maciis mimarT winaaRmdegobiT. qanis unars, winaaRmdegoba gauwios raime 

datvirTvas aRnagobis dauSlelad, uwodeben simtkices, xolo formisa da 

moculobis Secvlas _ deformacias.  

kldovani, naxevradkldovani da mkvrivi Tixovani qanebis simtkicis 

maCveneblebia: droebiTi winaRoba kumSvaze, xleCasa da gaWimvaze, xolo 

rbilSekavSirebuli da fxvieri SeukavSirebeli qanebisaTvis _ Siga xaxunis 

kuTxe da misi koeficienti, saerTo SeWiduloba da Zvris koeficienti.  

deformaciis maCveneblebs miekuTvneba saerTo deformaciis, dreka-

dobisa da ganivi deformaciis modulebi, gverdiTi wnevis, makroforia-

nobis, fardobiTi dajdomadobisa da kumSvadobis koeficientebi. 

 

IX.1.  Zvraze winaRobis maCveneblebis gansazRvra  

Wris xelsawyoTi 

 

arsebobs Zvraze winaRobis gansazRvris ramdenime meTodi, romelTagan 

yvelaze metad gavrcelebulia gruntis gamocda Wraze. hidroproeqtis kon-

struqciis xelsawyoTi (nax. 9.1) Wris ZiriTadi principia orad gayofil 

liTonis yuTSi moTavsebuli sacdeli nimuSis  gadaWra sxvadasxva 

vertikalur datvirTvaze. Wra xdeba zeda moZrav nawilze mimagrebul 

blokze gadakidebuli trosiT, tvirTis TandaTanobiTi zrdiT. normaluri 

( F ) da Zvris (Q ) Zalebi nimuSs gadaecema berketuli sistemiT (mxrebis 

SefardebiT 1 : 10), nimuSis farTobi ( A ) 40 sm-ia.  

Wris Semdeg ageben Zvraze winaRobisa ( /Q A   mpa) da moqmedi vertika-

luri datvirTvis ( /F A   mpa) grafiks (nax. 9.2), sazRvraven Zvraze winaRo-

bis Zalebs _ Sinagani xaxunis kuTxes ( ),  mis koeficients ( tg ) da 

SeWidulobis Zalas (C  mpa). 
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nax. 9.1. maslov-luries Wris xelsawyos saerTo xedi  

  
 

Siga xaxunis kuTxe is kuTxea, romelsac wrfe abscisaTa RerZTan 

adgens, xolo, romelsac wrfe ordinatTa RerZze kveTs, gruntis SeWidu-

lobis Zalas Seesabameba. Tu cda sworadaa Catarebuli, normaluri dat-

virTvisa da Sesabamisi Zvris Zalebis gadakveTis wertilebi daaxloebiT 

erT sworze unda dalagdes, gadaxra dasaSvebia 5%-mde. qviSebisaTvis wrfe 

unda gadiodes kordinatTa saTaveze, Tixuri qanebisTvis ki _ mis zemoT. 

 

 
 
 
 
 

nax. 9.2. Zvrisadmi gruntis winaRobisa da 
moqmedi datvirTvis ur-

TierTdamokidebulebis grafiki. 
a – qviSebisaTvis; b - Tixovani qanebisaTvis. 
      

 

cnobilia, rom Zvris winaRobis Zala da vertikaluri datvirTva wrfiv 

damokidebulebaSia, Tixovan qanebSi maT emateba SeWidulobis Zala C .   

tg C    . 

gantoleba asaxavs qanebis meqanikuri Tvisebebis, kerZod, simtkicis 

cvlilebis erT-erT umniSvnelovanes kanonzomierebas. am formulidan gam-

omdinare, Zvrisadmi winaRobis maCveneblebi ( , tg   da C )  erTi monoliTis 
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an erTi sainJinro-geologiuri elementis nimuSis 3n   raodenobis Sem-

TxvevaSi SeiZleba ganvsazRvroT Semdegnairad:  

1 1tg C    ; 
2 2tg C    . 

2 1 2 1( ) /( )tg     ; arctg    

1 1 2 2C tg tg        an 

   
22

i i i i

i i

n
tg

n

    
 

  

  

 
;  

   

2

22

i i i i i

i i

C
n

     


  

  

 
 

 

sadac 
i  Zvrisadmi gruntis winaRobaa Sesabamisi 

i  normaluri daZabu-

lobis SemTxvevaSi.  

aRniSnuli meTodiT gruntis    da  C gansazRvra marTebulia mxo-

lod im SemTxvevaSi, Tu 
1  datvirTvis Sesabamisi forianoba da teniano-

ba 
2  datvirTvazec ucvleli rCeba.  

zogjer umjobesia Zvrisadmi gruntis winaRobis unari Sefasdes Zvris 

( ) koeficientiT, romelic ganisazRvreba Sesabamisi datvirTvebisa ( ) da 

Zvris winaRobis maCveneblebis (  ) SeerTebiT koordinatTa saTavesTan. ab-

scisTa RerZTan wrfeebiT Sedgenili kuTxeebi (
1 , 

2  da a.S.) iqneba Zvris 

kuTxeebi, maTi tangesebi ki _ Zvris koeficientebi    (nax. 9.3). 

 

nax. 9.3. gruntis Zvris koeficientis gansazRvra 
Zvrisadmi gruntis winaRobisa da moqmedi 

datvirTvis grafikiT.  
 

Zvramde qanebis winaswari Semkvrivebis mizniT hidroproeqtis kon-

struqciis xelsawyos Tan axlavs specialuri kompresiuli danadgari (nax. 



146 

 

9.4), romelic Sedgeba 12 damtkepni Wiqisa da magidaze damontaJebuli nor-

maluri Zalis gadamcemi berketuli (mxrebis Sefardeba 1 : 10) meqanizmisa-

gan. normaluri Zalis misayeneblad aRWurvilia 1, 2 da 4 kg-iani sawonebiT. 

kompleqti Seicavs agreTve TiTo 1.5 da 3.5 kg sawonebsac pirvel nimuSze 

moqmedi traversis (normaluri datvirTvis gadamcem nimuSze) wonis 0.5 da 

1kg/sm²-mde Sesavsebad. 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 9.4. gruntis winaswari Semkvrivebis xelsawyo 
 

nimuSs amkvriveben WiqaSi moTavsebul muSa rgolebSi datvirTvis ama 

Tu im safexurebiT deformaciis srul stabilizaciamde. Tu Wra gaT-

valiswinebulia wylian garemoSi, WiqaSi asxamen wyals. stabilizacias 

afiqsireben indikatoris an normaluri Zalis gadamcem seqtorul berketze 

damagrebuli moZravi skalis saSualebiT. es dro Tixovani gruntebisaTvis 

aranakleb 16 saaTia, qviSebisaTvis ki _ 0.5 saaTi. gamkvrivebis xelsawyodan 

nimuSiani rgolebi, romelic imave zomisa, rogoric Wris xelsawyo, Zvris 

winaRobaze cdis Casatareblad gadaaqvT xelsawyos muSa kolofis 

cilindrul RruSi.  

erT sibrtyeSi bunebrivi tenianobis an wyalnajer mdgomareobamde 

miyvanili gruntebis Wris cdisaTvis saWiro normatiuli maCveneblebi mo-

cemulia IX.1 da IX.2 cxrilebSi.   

narCeni Zvris winaRobas gansazRvraven gadaWrili nimuSebis xelmeored 

gamocdis gziT. amisaTvis asworeben maT gadaWril zedapirs,  aerTeben 

erTmaneTTan, aTavseben Wris xelsawyos muSa rgolSi, aZleven imave norma-
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lur datvirTvebs, rasac pirveli Wrisas, TiToeuli safexuris aT-aTi 

wuTis dayovnebiT da Wrian iseve, rogorc bunebrivi struqturis nimuSebs. 

cxrili IX.1  

 
gruntebi 

 

dro nimuSis  
wyalgajerebisaTvis, 

aranakleb 

TiToeuli  
safexuris 
dayovnebis 

dro 

dro bolo safex-
uris konsolida-

ciamde   

24 sT  ≤0.01 mm 

 
qviSebi 
 
Tixuri (aradajdomadi 
da aragajirjvebadi) 
qviSnari 

Tixnari  pJ <12 

                  pJ ≥12 

Tixebi   pJ p<22 

                 pJ ≥22 

dajdomadi  
 
gajirjvebadi 

 
10 wT 

 
 
 

3 sT 
6 sT 
12 sT 
12 sT 
36 sT 

rogorc aradajdomadi 
gajirjvebis defor-
maciis stabilizaci-
amde _ 0.1 mm 24sT-Si 

 

 
5 wT 

 
 
 
 
 

30 wT 
 
 

30 wT 
 

30 wT 

 
20 wT 

 
 
 

2 sT 
6 sT 
12 sT 
12 sT 
12 sT 
 3 sT 

 
rogorc aragaji-
rjvebadi 

 
                                                               cxrili IX.2 

 

gruntebi simkvrivisa da 
konsistenciis maCveneblis mixedviT 

normaluri 
datvirTva, 

P mpa 

datvirTvis  
safexurebi, 

P  mpa 

saSualomarcvlovani, mkvrivi qviSebi; magari 

0J k  Tixebi 
0.1; 0.3; 0.,5 0.1 

saSualomarcvlovani da saSualo sim-
kvrivis qviSebi; 
wvrili, mkvrivi da saSualo sikvrivis 
qviSebi. 

qviSnarebi da Tixnarebi 0.5J k  

Tixebi 0 0.5J k  

0.1; 0.2; 0.3 0.05 

saSualomarcvlovani da fxvieri wvril-
marcvlovani nebismieri simkvrivis qviSebi 

0.1; 0.15; 0.2 
 

P=0.1-mde 0.025;  
Semdgom 0.05 

Tixovani da organulmineraluri qanebi de-
nadobis maCvenebliT: 

0.5J k  

0.5 1.0J k  

1.0J k  

 
 

0.1; 0.15; 0.2 
 

0.05; 0.1; 0.15 
 

0.025; 0.075; 0.125 

 
 
  

SeniSvna _ dajdomadi gruntebis normaluri datvirTva winaswari datkepnis Sem-

TxvevaSi wyalnajer mdgomareobaSi gamocdisas unda Seadgendes 0.3 mpa, safex-

urebisa - 0.05P   mpa. Tu 0.125 da 0.15 mpa dros xdeba gruntis xelsawyodan gamoW-
yleta, aucilebelia misi Semcireba 0.025 mpa-mde. 

 

Zvrisadmi gruntis winaRobis maCveneblebis gansazRvrisas gansakuTre-

buli yuradReba unda mieqces im garemoebas, rom vertikaluri daatvirTva 
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iwvevs gruntis gamkvrivebas, rac mniSvnelovnad cvlis nimuSis forianoba-

sa da tenianobas da, aqedan gamomdinare, Zvrisadmi winaRobis 

maCveneblebsac. amitom konkretuli pirobebis Sesabamisad iyeneben gamocdis 

ama Tu im sqemas, romelTagan yvelaze miRebuli da gavrcelebuli sqemebia: 

1. qanebis gamocda swrafi Zvris (mWreli Zala izrdeba Tanabrad da 

uwyvetad) sqemiT – qanebis winaswari Semkvrivebis gareSe Wris xelsawyoSi 

nimuSis CatvirTvidan araugvianes 2 wuTisa;   

2. qanebis gamocda neli Zvris sqemiT (datvirTvis TiToeuli axali 

safexuri gadaecema wina deformaciis damTavrebis Semdeg) – winaswari 

Semkvrivebis _ damTavrebuli konsolidaciis pirobebSi. 

orive sqemis SemTxvevaSi Semkvrivebis Zala ar aRemateba qanebis 

struqturul simtkices da bunebrivi datvirTvis an nagebobebis mosalod-

neli wonis Tanazomadia.  

pirveli sqemiT miRebuli Sedegebi ufro zustad asaxavs qanebis 

simtkices bunebriv pirobebSi da rekomendebulia qviSovani qanebis kvlevis 

dros.  

meore sqema miRebulia samSeneblo normebiT da xSirad uwodeben 

standartuls. Wra xdeba wylis qveS an bunebrivi tenianobis qanebis 

winaswar damtkepn xelsawyoSi moTavsebiT, sapasuxismgeblo nagebobebze _ 

uSualod Wris xelsawyoSi SemkvrivebiT, vinaidan qanis nimuSis CatvirTva 

damtkepni xelsawyodan Wris xelsawyoSi arsebiT gavlenas axdens cdis 

Sedegebze.  

winaswari gamokvlevis stadiaSi, rodesac gvinda warmodgena SeviqmnaT 

bunebriv simtkiceze, meore sqemis garda, mizanSewonilia, pirveli sqemis 

gamoyenebac. 

Zvrisadmi winaRobaze nebismieri sqemiT nimuSis gamocdisas Wris 

xelsawyoSi nimuSis CatvirTvamde, aucilebelia Semowmdes: 

1. moZravi panelis horizontaluri mdgomareoba (gaswordes magidis 

fexebis boloebze arsebuli gamaTanabrebeli xraxnebiT); 

2. Zvris Zalis gadamcemi meqanizmisa da gamwevi cilindris dama-

kavSirebeli trosis horizontaluroba da paraleluroba, moZravi panelis 

sibrtyis mimarT (gaswordes Zvris Zalis gadamcemi meqanizmis samagri 

xraxnebiT, saWiroebis SemTxvevaSi ki – gadamcemi meqanizmis  mTeli kor-

pusis gadaadgilebiT);  
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3. horizontaluri da vertikaluri berketebis wonasworoba gaswordes 

berketebis mawonasworebeli xraxnebiT; 

4. gruntis Wris monacemebis koreqtirebisaTvis saWiroa gaTvaliswi-

nebul iqnes xelsawyos nawilebis urTierTxaxunis Sedegad warmoSobili 

Zvris Zalebi. amitom, aucilebelia Catardes testireba. amisTvis Zvris 

Zalebis gadamcem meqanizms cvlian or liTonis kolofs Soris mo-

Tavsebuli separatoriT da atareben cdas Cveulebriv sxvadasxva norma-

luri datvirTvis SemTxvevisaTvis sakidze tvirTis TandaTanobiT 

damatebiT zeda filis moZraobaSi moyvanamde. miRebuli monacemebiT 

adgenen Zvrisadmi xelsawyos winaRobis Zalebs.  

Tu xelsawyo kargadaa konstruirebuli, misi winaRoba ar unda aRe-

matebodes normaluri datvirTvis 0.5%-s. rodesac nimuSi winaswar 

mkvrivdeba damtkepn xelsawyoSi, cdis dawyeba dasaSvebia Wris xelsawyoSi 

gadatvirTvisa da masze normaluri datvirTvidan 0.5 saaTis Semdeg.  

qanis gamoWyletis Tavidan asacileblad zeda da qveda mWrel gar-

sacms Soris RreCo (1 - 2 mm) unda gakeTdes uSualod Wris win.  

horizontaluri datvirTvebi Seadgens xelsawyos normaluri datvir-

Tvis 10%-s, xolo, deformaciebis SesamCneevi gazrdis Semdeg 5%-s. defor-

macia Camqralad iTvleba, Tu misi sidide wuTSi 0.02-0.03 mm-s ar aRemateba, 

gadaWrilad _ rodesac deformacia mimdinareobs horizontaluri datvir-

Tvis daumateblad an deformaciis saerTo sidide gautoldeba 5 mm-s.  

qanebis swrafi Wrisas cda unda daiwyos normaluri datvirTvis gada-

cemidan araumetes 2 wuTSi. mZvreli Zalebi unda gadaeces Seuwyvetliv, 

deformacia izrdebodes Tanabrad da cdis saerTo xangrZlivoba ar aRe-

matebodes 2 - 3 wuTs.  

Wris monacemebis mixedviT gamoTvlili Zvrisadmi winaRobis  Zalebi  

( 0 ) da    C  kg/sm²∙0.1 mpa qanis simtkicis umniSvnelovanesi ricxvobrivi 

maCeneblebia, amitom IX.3 cxrilSi mogvyavs sxvadasxva qviSovani da Tixo-

vani qanebis Siga xaxunis kuTxisa ( ) da SeWidulobis Zalis (C ) norma-

tiuli  maCveneblebi (samSeneblo normebi da wesebi 2.02.01-83, sa-

rekomendacio danarTi 1; cxrili 1;2, gv. 27). 
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cxrili IX.3 
 

 

nebismieri tenianobis  
qviSebi da sxvadasxva  

konsistenciis Tixovani 
qanebi 

Siga xaxunis kuTxisa ( 0 ) da SeWidulobis Zalis 

(C kg/sm2∙0.1mpa)  maCveneblebi forianobis sxvadasxva 
koeficientis ( e ) SemTxvevisaTvis 

0.45 0.55 0.65 0.75 0.85 0.95 1.05 

q v i S e b i 
1. xreSovani da msxvil-
marcvlovani 

0,02 
43 

0,01  
40 

_   
38 

_  
_ 

_   
_ 

_   
_ 

_   
_ 

2. saSualomarcvlovani 
0,03  
40 

0,02  
38 

0,01  
35 

_   
_ 

_   
_ 

_   
_ 

_   
_ 

3. wvrilmarcvlovani 
0,06  
38 

0,04  
36 

0,02  
32 

_   
28 

_   
_ 

_   
_ 

_   
_ 

4. mtvrovani 
0,08  
36 

0,06  
34 

0,04  
30 

0,02  
26 

_  
_ 

_   
_ 

_   
_ 

T i x o v a n i   q a n e b i 

1. qviSnari 0≤ J k ≤0,25 

 

0,25< J k ≤0,75 

0,15 
30 

0,11  
29 

0,08  
27 

_   
_ 

_   
_ 

_   
_ 

_  
_ 

0,13  
28 

0,09 
26 

0,06  
24 

0,03  
21 

_   
_ 

_   
_ 

_  
_ 

2. Tixnari 

0≤ J k  ≤0,25 

0,25< J k ≤0,50 

 

0,5< J k ≤0,75 

0,47  
26 

0,37  
25 

0,31  
24 

0,25  
23 

0,22  
22 

0,19  
20 

_   
_ 

0,39  
24 

0,34 
23 

0,28  
22 

0,23 
 21 

0,18  
19 

0,15  
17 

_   
_ 

_   
_ 

_   
_ 

0,25  
19 

0,20  
18 

0,16  
16 

0,14  
14 

0,12  
12 

3. Tixebi 

0≤ J k ≤0,25 

 

0,25< J k  ≤0,50 

 

0,5< J k  ≤0,75 

_   
_ 

0,81 
21 

0,68 
20 

0,54  
19 

0,47  
18 

0,41  
16 

0,36  
14 

_   
_ 

_  
_ 

0,57  
18 

0,50  
17 

0,43  
16 

0,37  
14 

0,32  
11 

_  
_ 

_   
_ 

0,45  
15 

0,41  
14 

0,36  
12 

0,33  
10 

0,29  
7 

  

 

  IX.2. fxvieri marcvlovani qanebis Siga xaxunis  

kuTxis gansazRvra maTi bunebrivi ferdis kuTxiT 

 

laboratoriul pirobebSi fxvieri marcvlovani qanebis, ZiriTadad 

qviSebis, Siga xaxunis kuTxis sidideze garkveuli warmodgena SeiZleba 

Segveqmnas maTi bunebrivi ferdis kuTxiT. am ukanasknelSi igulisxmeba 

ferdis is zRvruli daxriloba, romelsac warmoqmnis Tavisuflad 

dayrili qviSa an is kuTxe, romelzec ferdobze daumagrebeli fxvieri qani 

inarCunebs wonasworobas. 

bunebrivi ferdis kuTxe ganisazRvreba haerovan mSral mdgomareobasa 

da wylian garemoSi. 
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qviSis bunerivi ferdis gansazRvra haerovan-mSral da 

 wylian garemoSi 

 

bunebrivi ferdis kuTxis gansazRvris SedarebiT srulyofili meTodi 

da xelsawyo SemogvTavaza d. znamenskim (nax. 9.5).  

10

5

3

4

6
8

7

6

5

1
4

3

2

 
nax. 9.5. d. znamenskis konstruqciis xelsawyo E(УO) fxvieri qanis 

bunebrivi ferdis kuTxis gansazRvrisaTvis. 
 

 

znamenskis konstruqciis xelsawyo (УO) Sedgeba gamWvirvale organuli 

minisagan damzadebuli sworkuTxa qilisa (1) da saxeluriani (4) sadebisagan 

(2). sadebis Siga nawili gayofilia orad (3), mis gverdebsa da ukan 

datanilia kuTxeTa bade skaliT (5), sadebi RerZis (6) saSualebiT Tavsdeba 

qilis kedlebze damagrebul burTulsakisrian WrilSi (7) da SeiZleba qi-

lis SigniT imoZraos 450-iT, romlis Sekaveba Semobrunebul mdgomareobaSi 

SeiZleba samagrebiT (8).  

cdisaTvis qilidan (1) viRebT sadebs (2), vyriT mis orive mxares 

saanalizo grunts da horizontaluri zedapiris misacemad Warb raodeno-

bas vaSorebT saxazaviT, sadebs frTxilad vaTavsebT qilaSi ise, rom misi 

saxeluri (4) eyrdnobodes qilis kedels da RerZi (6) Sevides burTul-

sakisris WrilSi (7). saxeluris daxmarebiT nela, biZgebis gareSe 5-6 wm-is 

ganmavlobaSi sadebs vabrunebT 450-iT sayrdenamde (8). sadebis Semobrune-

bisas gruntis nawili iyreba qilaSi, darCenili nawili qmnis e.w bunebrivi 

ferdis kuTxes, romelic ganisazRvreba sadebis orive mxares arsebuli da-

nayofebis saSualebiT (5). aTvla xdeba 10-is sizustiT da iReben ori 

maCveneblis saSualos. cdas imeoreben orjer. TiToeul ganazoms Soris 

gansxvaveba ar unda aRematebodes 10-s. 
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wylian garemoSi, rogorc haerovan mSral mdgomareobaSi gamocdisas, 

sadebSi (2) vyriT grunts, vasworebT, vaTavsebT qilaSi, rezinis Slangis 

bolos vuSvebT sadebsa da qilas Soris RreCoSi da vavsebT wyliT qilis 

gverdze arsebul danayofamde. viRebT Slangs da daaxloebiT 15 _ 20 wT-is 

ganmavlobaSi grunts vaZlevT wyliT sruli gajerebis saSualebas. 

vatrialebT sadebs 450-iT da rogorc mSrali gruntis gamocdisas, vzomavT 

mis orive nawilSi ferdis daxras da vsazRvravT mis saSualo maCvenebels. 

wylian garemoSi cdas vimeorebT 2-jer. ganazomTa Soris gansxvaveba wina 

cdis msgavsad ar unda aRematebodes 10-s.  

fxvieri gruntebis bunebrivi ferdis daxris kuTxe martivad SeiZleba 

ganisazRvros sworkuTxa formis qilaSi Cayrili saanalizo nimuSiT, ro-

melic dgas 450-ian wiboze (nax. 9.6). 

450

l

h

 
nax.  9.6. fxvieri qanis bunebrivi ferdis kuTxis gansazRvra 

 
  

qilis normalur mdgomareobaSi gadayvanis Semdeg fxvieri zedapiri 

fskerTan qmnis kuTxes, romelic Seesabameba bunebrivi ferdis kuTxes. mas 

zomaven transportiriT an angariSoben formuliT /tg h l  , saxazaviT 

qviSis simaRlisa ( h ) da sigrZis ( l ) gazomviT da tangensebis cxriliT 

kuTxis gamoTvliT. 

wylian garemoSi nimuSis gamocdisas garecxvisagan dasacavad qviSas 

afareben qaRalds. qilaSi frTxilad asxamen wyals. wyliT sruli 

gajerebis Semdeg iReben qaRalds da zemoT aRwerili cdis msgavsad 

sazRvraven bunebrivi qanobis kuTxes. kontrolisaTvis qviSian qilas mSvid 

mdgomareobaSi aCereben 10 - 14 sT, ris Semdegac xelaxla zomaven qanobis 

kuTxes. cdas imeoreben minimum samjer, rogorc mSral mdgomareobaSi, ise 

wylian garemoSi. 
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gamkvrivebuli qviSebis Siga xaxunis kuTxisa ( ) da SeWidulobis 

Zalis (C ) erTdroulad gansazRvris aucileblobisas, Cveulebriv, cdas 

atareben Zvraze qanebis gamocdis xelsawyoebiT.  

 

IX.3.  qanebis simtkicisa da deformaciuli maCveneblebis  

gansazRvra erTRerZa kumSvis meTodiT 

 

qanebis deformaciulobis mTavari maxasiaTebelia ganivi deformaciis 

(puasonis) koeficienti (m ), romelic ganivi ( /y yE h h ) da grZivi /z zE h h   

deformaciebis Sefardebas Seesabameba.  

puasonis koeficientis gansazRvra emyareba erTRerZa kumSvaze qanis 

gamocdisas ganivi da grZivi deformaciebis gazomvas. rbili SekavSi-

rebuli da zogirTi dabali   simtkicis ( 2.5R  mpa) naxevrad kldovani 

qanebis gamosacdelad gamoiyeneba sxvadasxva berketuli wnexebi (nax. 9.7), 

umetes SemTxvevaSi maTi mxrebis Sefardebaa 1 : 10 an 1 : 12.  

 

    

nax.9.7. berketiani wnexi qanebis kumSvaze gamosacdelad. 

 

erTRerZa kumSvaze qanebis gamocdisaTvis mWreli rgolebis saSu-

alebiT amzadeben aranakleb 38 mm diametrisa da masTan SefardebiT 2-jer 

meti simaRlis cilindris formis nimuSebs. aseTi nimuSebis datvirTvisas 

mis Sua nawilSi iqmneba Tanabari daZabuloba. wyalnajeri gruntis sac-

deli nimuSebi SeiZleba damzaddes 1:1 TanafardobiT, magram aseT Sem-

TxvevaSi nimuSis diametri unda iyos rac SeiZleba didi. nimuSis orive 
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mxares aTavseben filtris qaRalds da specialuri StampiT nel-nela 

awvebian. mWreli rgolidan nimuSi gadaaqvT xelsawyos sadgomis centrSi. 

zemodan nimuSs adgamen perforirebul Stamps da vertikaluri wnevis gad-

amcem berketuli wnexis Woks.  

kronSteinebze amagreben indikatorebs da iReben sawyis anaTvlebs: sa-

kontrolod TiToeuli saxis deformaciis (grZivi da ganivi) gasazomad 

iyeneben aranakleb or-or indikators deformaciis saSualo sididis gan-

sazRvrisaTvis. nimuSis dacentris siswores amowmeben mcire 0.05-0.1 kg/sm2²0.1 

mpa datvirTvaze. TiToeul wyvil indikators (tenzometrs) Soris defor-

maciis gansxvaveba dasaSvebia 15 - 20%-is farglebSi. ufro didi sxvaoba 

miuTiTebs nimuSis araswor dacentrebaze. amisaTvis, xsnian datvirTvas da 

nimuSis gadaadgilebis dacentrebas ganmeorebiT amowmeben, manam ar mi-

aRweven moqmedi Zalebis TanaRerZulobas.  

qanze vertikaluri datvirTva gadaecema mzardi safexurebiT (sawyisi 

minimaluri araumetes 0,2 kg/sm2²0,1 mpa), yoveli momdevno datvirTva xdeba 

wina safexuriT gamowveuli deformaciis stabilizaciis Semdeg, romelic 

indikatorze aRebuli anaTvlebiT 0.01 mm sizustiT fiqsirdeba. 

vertikaluri datvirTva SeirCeva ise, rom cdis xangrZlivoba ar aRemate-

bodes 7 - 10 wuTs. cdis mimdinareobisas afiqsireben nimuSis formis 

cvlilebas (napralebis warmoqmnasa da sxv.). cda iTvleba damTavrebulad, 

rodesac nimuSi iSleba an iRebs kasrisebur formas. Tu nimuSze ar aRin-

iSneba deformaciis xiluli niSnebi, cdas wyveten, rodesac fardobiTi 

deformacia /h h    daaxloebiT 0.15-s miaRwevs.  

cdis damTavrebis Semdeg Caxataven deformirebul nimuSs, 1º-is sizus-

tiT zomaven napralis rRvevis kuTxes, gansazRvraven cdamde da cdis 

Semdeg nimuSis tenianobasa da simkvrives, ageben datvirTvasTan 

( kg/sm 0.1mpa) deformaciis sididis ( h  mm) damokidebulebis diagramas 

(nax. 9.8).  

ganivi da grZivi deformaciebis SefardebiT angariSoben puasonis 

/y zE E  koeficients, romelic kldovani da naxevrad kldovani qanebisTvis 

icvleba 0.1 - 0.4-is, Tixnarebisa da TixebisaTvis _ 0.35 - 0.42-is, qviSebis da 

qviSnarebis _ 0.25 – 0.30-is farglebSi. 
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fardobiTi deformaciisas qanis winaRoba erTRerZa kumSvaze 
h

h
 .  

rodesac 0.1  gamoiTvleba 0.1 mpa (megapaskalis) sizustiT, gamoiyeneba 

0/R A 
 

formula, sadac   _ datvirTvaa, romlis drosac xdeba nimuSis 

daSla (nax. 9.9), 
0A   _  nimuSis sawyisi ganivkveTis farTobi, sm²-ebSi.  

kldovani da naxevarad kldovani qanebis gamocdas erTRerZa kumSvaze 

atareben sxvadasxva tipis wnexebiT, rogorc bunebrivi tenianobis (R ), ise 

winaswar wyalSi dayovnebul nimuSebze (
rR ), romelTa fardobiT igeben 

darbilebis koeficients /R R Rdarb w . 

 
nax. 9.8. vertikaluri datvirTvisa da deformaciis 

damokidebulebis grafiki.   
 

 
nax. 9.9. nimuSis daSlis saxeobebi. 

 
 

qvemoT mogvyavs (cxrili IX.4) qanis mdgomareobis Sefaseba erTRerZa 

kumSvis monacemebis mixedviT. rogorc aRvniSneT, kldovani da naxevrad 

kldovani qanebis wyalmedegobis gansazRvrisas Tu wyalSi dayovnebuli ni-

muSebis erTRerZa kumSvaze gamocdis maCveneblebis Sefardeba  bunebrivi 

tenianobis nimuSebis maCvenebelTan naklebia 0.75-ze, aseTi qanebi miekuTvne-

ba darbilebads. wylisadmi mdgradi kldovani qanebisaTvis is tolia an 

meti 0.9-isa, wylisadmi dadablebul-maCveneblebiani qanebisaTvis icvleba 0.7 
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- 0.8-is farglebSi. naxevrad kldovani kirqvebisaTvis, Tixiani 

qviSaqvebisaTvis, argalitebisa da sxva qanebisaTvis daaxloebiT 0.5-ia. 

 

cxrili IX.4   

 
winaswar wyalSi dayovnebuli kldovani da 

naxevrad kldovani qanebi 
Tixovani qanebi (tercagisa da pekis 

mixedviT) 

qanis mdgomareoba Rw , mpa (kg/sm2) qanis mdgomareoba 
Rw , mpa 

(kg/sm2) 
1. 
2. 
3. 
4. 
 
5. 
 
6. 
7. 

Zalian mtkice 
mtkice 
saSualo simtkicis 
naklebad mtkice 
naxevradkldovani 
dadablebuli simtkicis 
 
dabali simtkicis 
friad dabali simtkicis 
 

>120 (1200) 
120-50 (1200-500) 
50-15 (500-150) 
15-5 (150-50) (<5) 
 
5-3 (50-30) 
 
3-1 (30-10) 
<1 (<10) 

1. 
2. 
3. 
4. 
5. 
 
6. 

gansakuTrebiT magari 
Zalian magari 
magari 
saSualo simagris 
rbili 
 
Zalian rbili 
 

>0,4 (4) 
0,4-0,2 (4-2) 
0,2-0,1 (2-1) 
0,1-0,05 (1-0,5) 
0,05-0,025 
(0,5-0,25) 
<0,025 (0,25) 

 
 sax.standarti 25 100-82 

 
erTRerZa kumSvis maCvenebliT SeiZleba gamoviangariSoT qanebis simag-

ris /100f Rw  koeficienti. ufro zusti maCvnebeli miiReba l. baronis 

formuliT: / 300 /30f R R sim .  

simagris koeficientis mixedviT m. protodiakonovma gamoyo qanebis aTi 

kategoria (cxrili IX.5).  

qanebis simagris Sefasebisas aucilebelia mxedvelobaSi miRebul iqnes 

maTi fizikuri mdgomareoba, napralianoba, gamofitva da a.S. magaliTad, Tu 

aranapraliani qanis simagre droebiTi winaRobis mixedviT tolia aTisa, 

maSin napralianisaTvis is SeiZleba rva da ufro naklebic aviRoT.  

nimuSebisaTvis, romlebisaTvisac fardobiTi deformacia 0.1   

sawyisi ganivkveTi A  izomeba StangenfargliT 0.1 mm-is sizustiT da 

gamoiTvleba SefardebiT: 
0/ 1/(1 )A A   , saidanac 

0 /(1 )A A  .  

Tu nimuSi cdisas iRebs kasrisebur formas, maSin: 

2

0(3 1/1 1) / 4A A    

erTRerZa kumSvis monacemebiT SeiZleba davadginoT agreTve koefi-

cieti, saerTo deformaciisa da drekadobis modulis maCveneblebi.  



157 

 

saerTo deformaciis da drekadobis modulebi (iungis moduli) ga-

napirobebs xazobrivi deformaciis mimarT qanis saerTo da drekadi 

winaaRmdegobis unars. 

 

 

cxrili IX.5  

kategoria 
simagris 
xarisxi 

qanebi 

simagris 
koeficienti   

(f simag) 
1 2 3 4 

I 
uaRresad  

magari qanebi 

yvelaze magari, mkvrivi  kvarcitebi, 
bazaltebi da simagriT gamorCeuli 
sxva qanebi 

 
20 

II 
 

Zalian magari 
qanebi 

Zalian magari granitiseburi qanebi, 
kvarciani porfiri, kaJiani fiqali, 
yvelaze magari qviSaqvebi da kirqvebi 

 
15 

III 
 

magari qanebi 

mkvrivi graniti, Zalian magari 
qviSaqvebi da kirqvebi, magari 
konglomerati, igive aramtkice da ma-
gari qanebi, dolomiti da sxv.  

 
10-8 

IV 
sakmaod  

magari qanebi 
Cveulebrivi qviSaqva, magari fiqlebi, 
fiqliseburi qviSaqvebi 

6-5 

V 
saSualo 

simagris qane-
bi 

magari Tixafiqali, aramtkice qviSaqva 
da kirqva, konglomerati, 
sxvadasxvagvari aramtkice fiqlebi, 
mkvrivi mergeli 

 
4-3 

VI 
sakmaod  

rbili qanebi 

rbili fiqali, rbili kirqva, 
TabaSiri, Cveulebrivi mergeli, 
daSlili qviSaqva, Secementebuli ken-
Webi da xvinWka, qviani da RorRiani 
grunti, gamagrebuli Tixa 

 
 

2-1,5 

VII rbili qanebi 
mkvrivi da magari Tixovani grunti, 
msubuqi qviSovani Tixa, liosi, xreSi 

 
1-0,8 

VIII 
miwisebri  
qanebi 

niadagi, torfi, msubuqi Tixnari, 
sveli qviSa 

0,6 

IX fxvieri qanebi 
CamonaSali qviSa, wvrili xreSi, na-
yari miwa 

0,5 

X 
mcuravi  
qanebi 

mcuravi qanebi, Waobis grunti, 
gaTxevadebuli liosi da sxva 
gaTxevadebuli gruntebi  

 
0,3 

 

drekadi deformacia (Seqcevadi procesi) damaxasiaTebelia mxolod 

kldovani da zogierTi naxevradkldovani qanisaTvis.  

drekadobis modulis gansazRvris saWiroebis SemTxvevaSi vertikaluri 

datvirTvis dros or-samjer vakeTebT Sualedur gantvirTvas, amasTan, 

gantvirTvisas ar aris sasurveli datvirTis mTlianad moxsna, raTa ar 

moxdes nimuSis SemTxveviTi gadanacvleba da misi dacentrebis darRveva. 
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datvirTva-gantvirTvis reJimSi gamocdisas bolo datvirTva mihyavT mrRvev 

sididemde (nax. 9.10).  

saerTo deformaciisa da drekadobis modulebi gamoiTvleba, Zabvisa 

da Sesatyvisi deformaciebis fardobiT: / zE    , sadac /z zh h   .  

absoluturi deformaciis h  sidided saerTo deformaciis modu-

lisaTvis aiReba mrRvevi Zalis maCvenebeli, drekadobis modulisaTvis _ 

gantvirTvis deformaciis sidide.  

deformaciuli Tvisebebis maxasiaTeblebis gansazRvra xdeba minimum 

sam nimuSze, romelTa Soris sxvaoba ar unda aRematebodes xuT procents. 

 

nax. 9.10.  qanebis erTRerZa kumSvaze gamocdis Sedegebis  

diagrama _ datvirTvisa da gantvirTvis meTodiT.  

I da II datvirTvisa da gantvirTvis ciklebi,  

III _ datvirTvis cikli 

 

 

IX.4. Tixovani qanebis erTRerZa kumSvisa da Zvrisadmi  

winaRobis gansazRvra mikropenetrometriT 

 

Tixovani qanebis erTRerZa kumSvisa da Zvrisadmi winaRoba martivad 

SeiZleba ganisazRvros mikropenetrometris saSualebiT. penetraciis 

meTodiT qanebis simtkicis SedarebiTi SefasebisaTvis sainJinro-

geologiur kvlevebSi farTod gamoiyeneba MB-2.PP markis zambariani mikro-

penetrometri, romlis muSaobis principi emyareba qanis konsistencias da 

mis winaRobis Zalebs Soris arsebul Sesabamisobas. penetraciis aRniSnuli 

meTodi gulisxmobs nimuSSi konusisebri bunikis CasobiT misi plastikuri 
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simtkicis gansazRvras, romelic Seesabameba qanis winaRobas kumSvisa da 

Zvrisadmi.  

penetraciis meTodisaTvis gamoiyeneba 30 da 170 40΄-iani kuTxis konu-

siseburi bunikebi. qanSi bunikis CaRrmavebis mixedviT adgenen 

damokidebulebas qanis konsitenciasa da erTRerZa kumSvisadmi mis wina-

Robas (cxrili IX.6).                                    

                                                   cxrili IX.6 
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5 p
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qanis dasaxeleba 
konsistenciis  

mixedviT 

qviSnarebi 

< 10 < 11.5 0 <  IL >4 magari 
10 _ 24 > 11.5 0 ≤ IL ≤ 1.0 0.25-4 Pplastikuri 
> 24  IL > 1.0 <0.25 denadi 

Tixnarebi da Tixebi 
< 10 < 11.5 0 <  IL > 4 magari 

10 _ 14 11.5 _ 15.7 0 ≤ IL ≤ 0.25 2 _ 4 naxevradmagari 

14 _ 19 15.7 _ 20.7 0.25< IL ≤ 0.50 1 _ 2 Znelplastikuri 
19 _ 24 > 20.7 0.50< IL ≤ 0.75 0.5 _ 1.0 rbilplastikuri 
> 24 _ 0.75< IL ≤ 1.0 0.25 _ 0.50 denadplastikuri 

 

kumSvisadmi gruntis winaRobas meti sizustiT angariSoben formuliT: 

2( ) /c mR P Kh h   kgZ/sm2, sadac  , 
mP ,  K  _ xelsawyos konstantebia,   _ 

damokidebulia bunikis wveris kuTxeze da tolia 1.11-isa, roca 30   da 

2.0-isa 170 40΄-is dros, 
mP =2.55 kg,  K =0.65 kg/sm. h  _ qanSi bunikis CaRrmave-

bis saSualo simaRle (sm), romelic konusis CaRrmavebis paraleluri gaz-

omvebis saSualo ariTmetikulis tolia da gamoiTvleba formuliT: 

2( ) /mz P Kh h   kgZ/sm2 da 0.2 0.72lgJ R k .  

adgenen Zvrisadmi qanis winaRobas da konsistenciis maCvenebels. kon-

sistenciis maCveneblis ( Jk ) saangariSo formulaSi 0.2 aiReba bunikis 300-

iani kuTxis SemTxvevaSi,  170 40΄-is dros _ 0.1.   

qvemoT IX.7 cxrilSi mocemulia Tixnarebsa da TixaSi mikro-

penetrometris konusis CaRrmavebis sididesa ( h ) da mis zogierT paramets 

Soris (kumSvisadmi, Zvrisadmi winaRobasa da konsistenciis maCvenebelze) 

damokidebuleba. saWiroa aRiniSnos, rom konusis 4 mm-ze naklebi CaRrmave-
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bis SemTxvevaSi gansazRvris Sedegebi naklebad sarwmunoa. britanuli war-

moebis penetrometris (PP CL-700) skalaze miRebuli Cvenebebi Seesabameba 

IX.7cxrilSi mocemul kumSvisadmi winaRobebs (
0R , kgZ/sm2).                

                                 

 

 
                                                     cxrili IX.7 

 

## 

gruntSi 

300-iani  

bunikis 

CaRrmaveba, 

h  mm 

kumSvisadmi 

pirobiTi 

winaRoba,  

0R  kg/sm2 

zRvruli 

winaRoba 

Zvrisadmi, 

  kg/sm2 

konsistenciis 

maCvenebeli, J k   

1 5 9.88 8.92 -0.48 

2 6 6.70 6.00 -0.36 

3 7 4.74 4.26 -0.25 

4 8 3.52 3.17 -0.16 

5 9 2.70 2.43 -0.08 

6 10 2.11 1.90 0.00 

7 11 1.68 1.51 +0.07 

8 12 1.37 1.24 +0.14 

9 13 1.12 1.00 +0.20 

10 14 0.93 0.84 +0.26 

11 15 0.77 0.70 +0.31 

12 16 0.66 0.59 +0.37 

13 17 0.55 0.50 +0.44 

14 18 0.47 0.43 +0.47 

15 19 0.40 0.37 +0.52 

16 20 0.35 0.31 +0.56 

17 21 0.30 0.27 +0.61 

18 22 0.26 0.23 +0.66 

 

 

IX.5. kldovani da naxevradkldovani qanebis simtkicis Sefaseba  

gaWimvis, gaxleCisa da CamoxeTqis meTodebiT 

 

saWiroebis SemTxvevaSi mkvrivi qanebis simtkice SeiZleba Sefasdes 

gaWimvis (gaglejis), gaxleCisa da CamoxeTqisadmi maTi winaRobis mixedviT.  

gaWimvaze gamosacdelad gamoiyeneba sxvadasxva tipis nimuSis damWeriT 

aRWurvili meqanikuri da hidravlikuramZraviani wnexebi. wnexSi moZravi 

traversis TandaTanobiTi gadaadgilebiT qans gaWimaven daSlamde, 

afiqsireben xazovan deformacias saaTis tipis indikatorebiT an univer-

saluri TviTCamweri mowyobilobebis saSualebiT.  
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gaxleCis meTodiT qanis simtkices sazRvraven wnexSi mrRvevi datvir-

Tvis neli gadacemiT, solis an Rerosmagvar formebs Soris moTavsebul 

nimuSis or nawilad gaxleCvamde. igi saSualebas gvaZlevs, miviRoT Sedeg-

ebi, romlebic gaWimvis Sedegebis msgavsia.   

simtkicis zRvari gaWimvasa da gaxleCaze gamoiTvleba mrRvevi dat-

virTvis ( P ) fardobiT nimuSis ganivi kveTis farTobTan ( F ): 
P

R
F

   kgZ/sm2 

(0.1 mpa).  

mkvrivi qanebis simtkice ganisazRvreba agreTve iribi WriT, mkumSavi 

Zalis TandaTanobiTi gazrdiT sxvadasxva kuTxis (300, 450, 600) solebis 

kompleqsiT foladis matricebSi moTavsebuli nimuSis daSliT. 

Tixovani qanebis msgavsad miRebuli monacemebis mixedviT ageben 

zRvruli winaRobisa da moqmedi datvirTvis urTierTdamokidebulebis 

grafiks (nax. 9.11) da adgenen qanis simtkicis parametrebs. 

 

 

nax. 9.11. qanebis zRvruli winaRobis grafiki 

 

 

IX. 6. kldovani da naxevradkldovani qanebis simtkicis Sefaseba 

 specialuri maxasiaTeblebis _ qanebis cveTis, abraziulobis,  

gafxvierebis, yinvagamZleobis mixedviT  

 

sxvadasxva tipis nagebobebis daproeqtebis, samSeneblo da samTo samu-

Saoebis organizaciisa da am Tu im samrewvelo procesis Sesafaseblad 

gamoiyeneba qanebis fizikur-meqanikur TvisebaTa specialuri maxasi-

aTeblebi, rogorebicaa qanebis simagre, simtkice, cveTa, abraziuloba, da-

muSavebadoba, burRvadoba, feTqebadoba, Wrisadmi winaRoba, gafxviereba, 

yinvagamZleoba da sxv. aRniSnuli maxasiaTeblebi gansazRvravs qanebis 
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fizikur mdgomareobas da winaRobas momqmedi Zalebisadmi da damokidebu-

lia maT petrografiul Sedgenilobaze, fizikur mdgomareobaze, napralov-

nebisa da gamofitvis xarisxze, tenianobaze, simtkiceze, damuSavebis sawar-

moo pirobebsa da sxva faqtorebze. 

qanebis simtkice aris maTi winaRoba damSleli Zalebisadmi da Zi-

riTadad fasdeba m. protodiakonovis klasifikaciiT. agregatul simagres 

gansazRvraven qanSi Stampis CawneviT. qanebis sagzao, samSeneblo da mosa-

pirkeTebel masalad gamoyenebisas maTi simtkicis iribi maCvenebelia cveTa. 

mkvrivi qanis cveTis xarisxs adgenen nimuSis gamocdiT saSlif 

xelsawyoze, kvarcis fxvnilis saSualebiT. farTobis erTeulze, wonisa da 

moculobis Semcirebis dadgenis mizniT nimuSs Slifaven 30 - 35 m/wT siCqa-

riT 1000 m manZilis gavlis Sedegad. gzebis daproeqtebisas intensiuri 

moZraobis ubnebze qanis cveTa unda iyos araumetes 0.4 g/sm2; iatakisa da 

kibeebisaTvis _ 1 sT-Si >100 kaci _ 0.5 g/sm2; naklebi intensivobis gzebis 

ubnebze <2 g/sm2; iatakisa da kibeebisaTvis (100 kaci 1 saaTSi) araumetes 2.2 

g/sm2. qanebi, romelTa 2 g/sm2-ze cveTa metia, miekuTvnebian susts.  

cveTisadmi msxvilnatexovani qanebis meqanikuri simtkicis Sefaseba 

xdeba gruntis damuSavebiT tixriani (devilis) mbrunavi dolis meSveobiT 

da cveTadobis ( eK ) koeficientis gansazRvriT. amisaTvis aranakleb 5 kg 

saanalizo nimuSs vcriT 2 mm-ian sacerSi, 2 mm-ze meti zomis fraqciebs 

vaSrobT haerze, viRebT saSualo sinjs, vyriT dolSi pirvelad 10 wT-is, 

Semdgom 2 wT-is ganmavlobaSi brunviT vamuSavebT, vatarebT 2 mm-ian sacer-

Si da ase vagrZelebT, vidre masis namati (< 2 mm-ze) 2 wT-ian ciklSi 

sawyisi masis 0.5% (uaryofis wertili) ar gaxdeba. cveTadobis koeficienti 

ganisazRvreba formuliT: 0 1

0
e

q q
K

q


  

sadac 0q  da 1q nimuSis sawyisi da > 2 mm-ze fraqciebis wonaa. 

cveTadobis gansazRvra SeiZleba 
10
eK koeficientiTac, <2 mm-ze fraqciis 

woniT nimuSis erTjeradi 10wT-iani cikliT gamocdiT.  

miRebuli cveTadobis koeficientiT xdeba qanis Sefaseba simtkiceze 

(cxrili IX.8) cda tardeba aranakleb eqvs nimuSze.  

martivad gzebis klasis mixedviT qanis dolSi damuSavebisas, 

danakargi ar unda aRematebodes 4-10 %.  
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cveTadobis koeficienti analogiuria kldovani da naxevradkldovani 

qanebis erTRerZa kumSvaze wyalnajer mdgomareobaSi ( 0R ) gamocdiT 

miRebuli monacemebisa (ix. cxrili IX.4). 

 

cxrili IX.8   

msxvilnatexovani gruntebis simtkicisa da kumSvadobis Sefaseba 

 

# natexebis simtkice 
cveTadobis koeficienti 

Ke  10
eK  

1 Zlier mtkice < 0.05 < 0.02 

2 mtkice 0.05 ≤  Ke  < 0.1 0.02 ≤  10
eK  < 0.04 

3 saSualo simtkicis 0.1 ≤  Ke  < 0.2 0.04 ≤ 10
eK  < 0.12 

4 dabali simtkicis 0.2 ≤  Ke  < 0.4 0.12 ≤  10
eK < 0.28 

5 dadablebuli simtkicis Ke   ≥ 0.4 10
eK   ≥ 0.28 

 
  sax.mSeni, 1989, gv. 9. cxrili 4 

 

qanebis abraziuloba, damuSavebadoba, afeTqebadoba, Wrisadmi winaRoba 

xasiaTdeba sxvadasxva samuSao procesis dros daSlisadmi qanebis winaRo-

biT.  

abraziuloba qanis cveTaa sakontaqto masalasTan Sexebisas. abrazi-

ulobaze martivi gamocda SemogvTavazes l. baronma da a. kuznecovma, rac 

gamoixateba specialur e.w. vercxla foladis cveTaSi (wonis danakargiT) 

daumuSavebeli nimuSis gaburRvisas (sax.standarti 2588-44). foladis Reros 

diametri 8 mm-ia, nimuSze dawola 15 kg, Spindelis brunvis siCqare 400 

br/wT-Si, cdis drois xangrZlivoba 10 wuTi. nimuSis gasaburRad gam-

oiyeneba magidaze damontaJebuli Cveulebrivi dreli.  

abraziuloba fasdeba wyvili cdiT miRebuli abraziulobis a  

maCvenebliT, romelsac angariSoben formuliT: 1

р

g
a

ZП


  (mg), sadac 1g  _ 

TiToeul wyvil cdaze saburRi Reros wonis danakargia; рП  _ wyvil cdaTa 

raodenoba.  

qanebis abraziuloba icvleba 19-dan 34%-mde da abraziulobis 

maCvenebliT iyofa 8 klasad – friad dabali abraziulobidan (I _ a >90 mg) 

umaRlesi xarisxis CaTvliT (cxrili IX.9). 
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qanis gafxviereba, e.i. moculobaSi momateba, maTi gafxvierebis anu 

danawevrebis Sedegad SeiZleba Sefasdes e.w. gafxvierebis K  koeficientiT, 

romelic yvela SemTxvevaSi metia erTze da ganisazRvreba damuSavebuli da 

daumuSavebeli masivis moculobaTa fardobiT: 1V
K

V
 . gafxviereba damokide-

bulia rogorc qanis Sedgenilobaze, aseve damuSavebis sawarmoo pirobebze, 

transportirebaze, nayaris dawyobis xarisxze, mis dayovnebis xangrZlivo-

basa da sxv. 

cxrili IX.9 

qanebis abraziulobis skala 

 (l. baronis da a. kuznecovis mixedviT) 

abraziu-
lobis 
klasi 

abraziulobis 
klasis 

dasaxeleba 

abraziulobis 
maCvenebeli, 

a , mg 
qanebis dasaxeleba 

I friad dabali 5-mde 
kirqvebi, rbili sulfidebi –  

galeniti, sfaleriti, pirotini 

II 
sustad 

abraziuli 
5 - 10 

baritian-sulfiduri madnebi,  
argilitebi, rbili fiqlebi 

III 
saSualo 

abraziulze 
dabali 

10 - 18 
kvarcian-sulfiduri madnebi,  

wvrilmarcvlovani magmuri qanebi, 
rkinis madnebi 

IV saSualo 18 - 30 
kvarciani da arkozuli qviSaqvebi, 
diabazebi, bazaltebi, gakvarcebuli 

kirqvebi 

V 
saSualoze 

maRali 
30 - 45 

saSualo da msxvilmarcvlovani 
kvarciani da arkozuli qviSaqvebi, 

wvrilmarcvlovani granitebi, 
dioritebi, porfiritebi, skarnebi, 

gabro 

VI amaRlebuli 45 - 65 

saSualo da msxvilmarcvlovani 
magmuri qanebi, piroqsenitebi, 

amfibolitebi, gneisebi, kvarciani da 
arkozuli fiqlebi 

VII 
maRalabraziu

li 
65 - 90 porfiritebi, dioritebi, granitebi 

VIII 
umaRlesi 
xarisxis 

>90 korundis Semcveli qanebi 

 

sxvadasxva tipis gruntebis gafxvierebis koeficientis miaxloebiTi 

maCveneblebi SeiZleba SeirCes IX.10 cxrilSi moyvanili monacemebiT  

yinvagamZleoba qanebis erT-erTi mniSvnelovani maxasiaTebelia. is ax-

asiaTebs qanis unars, SeinarCunos simtkice uaryofiTi temperaturis 
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moqmedebisas. _200
C-ze wylis Tavisufal sistemaSi gayinvisas warmoqmnili 

wneva 0.5 kgZ/sm2-ia, Caketil sistemaSi – 2000 kgZ/sm2. 

 

 

 

 

                                                       cxrili IX.10 

 

# qanis dasaxeleba 
gafxvierebis 

koeficienti, K  

1 

2 

3 

4 

5 

6 

 

 

 

 

qviSa, qviSnari 1.1 – 1.2 

qanebi mcenareuli CanarTebiT 1.2 - 1.3 

mZime Tixa, Tixnari, xreSi 1.25 - 1.3 

mergeli 1.33 - 1.37 

Tixiani fiqali, susti kldovani qanebi 1.35 - 1.45 

kldovani qanebi  

a. saSualo simtkicis; 

b. mtkice; 

g.  Zalian mtkice. 

1.4 - 1.6 

1.45 - 1.8 

1.8 - 2.2 

 

pirdapiri gziT kldovani da naxevradkldovani qanebis yinvagamZleoba 

ganisazRvreba sayinule kameraSi _20-220
C temperaturaze wyliT gajerebuli 

nimuSebis 15-25-jer monacvleobiTi gayinvisa da galRobis ciklebis raode-

nobiT da Semdeg simtkiceze (ZiriTadad kumSvaze) gamocdiT. specialuri 

kvlevebisas gamocdaTa ciklebSi SeiZleba gaizardos 50-100 da 200-mdec ki. 

qani yinvagamZled iTvleba, Tu mravaljeradi gayinvisa da galxobis 

Sedegad ar aReniSneba deformaciis garegnuli niSnebi da misi simtkice ar 

qveiTdeba 20-25%-ze metad.  

kldovani da naxevradkldovani qanebis yinvagamZleoba arapirdapiri 

gziT SeiZleba Sefasdes maTi wyalgajerebisa da darbilebis  koefici-

entebiT. cnobilia, rom qanze mniSvnelovan cvlilebas axdens yinva mxo-

lod im SemTxvevaSi, Tu forebi mTlianad an maTi umetesoba Sevsebulia 

wyliT. sxva SemTxvevaSi gafarToebuli yinuli ikavebs Tavisufal ares da 

ar iwvevs kedlebze mniSvnelovan zemoqmedebas. amitom qanebi, maTi forebis 

moculobis miuxedavad, Teoriulad SeiZleba CaiTvalos yinvagamZled, Tu 

maTi wyalgajerebis koeficienti tolia an naklebia  0.8-ze da aris sustad 

darbilebadi (Rdarb. .> 0.75). qanTa saxesxvaobebi sxva erTnair pirobebSi 

dabali yinvagamZleobiT xasiaTdebian msxvilmarcvlovani, minisebri da 
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porfiruli struqturis, zolebrivi da lentiseburi teqsturisa da 

gaxsnilforebiani wyalgajerebuli qanebi.  

amerikis SeerTebuli Statebis samxedro inJinerebis gamokvlevebiT 

(1954 w.) mdgradad miiCneva is gruntebi, romlebic gayinvisas ar fuvdebian 

da galxobisas ar aReniSneba mdgradobis mkveTri Sesusteba. aseTebia is 

qanebi, sadac <0.02mm fraqciis Semcveloba < 3%-ze; praqtikulad mdgradi 

da sakmaod mdgradi _ xreSovani gruntebi da qviSebi (mtvrovanis garda). am 

fraqciebis 3-20, 3-15% da meti raodenobiT Semcvelobisas mtvrovani qviSebi 

<0.02 mm >15%-is SemTxvevaSi, alevroliTebi da Tixovani gruntebi gayinvisa 

da galRobisadmi amaRlebuli da yvelaze mgrZnobiare qanebis sax-

esxvaobebia. 

 

IX.7. kldovani da naxevradkldovani qanebis meqanikuri sidideebi 

Sesabamisi simkvriveebisa da forianobis maCveneblebiT 

 

kldovani qanebi bunebaSi farTodaa gavrcelebuli. maTTvis dama-

xasiaTebelia maRali simtkice da aseve maRali deformaciuloba, dabali 

wyalSemcveloba, wyalSeRwevadoba da forianoba, maRali yinvamedegoba da 

gare faqtorebis zemoqmedebisadmi winaaRmdegobis unari.  

kldovan gruntebs miekuTvneba qanebi, romlebsac wyalgajerebul 

mdgomareobaSi erTRerZa kumSvaze aqvs 500 kgZ/sm2-ze meti winaRoba. yvelaze 

maRali maCveneblebi (>2000 kgZ/sm2) damaxasiaTebelia magmuri (graniti, di-

abazi, bazalti da sxv.) da metamorfuli (gneisebi, kvarcitebi da sxv.) war-

monaqmnebisTvis; mravalferovani, magram sakmaod maRali (1200-2000 kgZ/sm2) – 

danaleqi warmoSobis zogierTi kldovani gruntisaTvis (maRali simtkicis 

kirqvebi, qviSaqvebi, konglomeratebi da sxv.).  

kumSvisadmi qanebis simtkice yovelTvis metia xleCisadmi simtkiceze, 

es ukanaskneli ki gaWimvisadmi. mravali monacemiT, winaRoba kumSvaze 

daaxloebiT 2 - 5-jer metia xleCis simtkiceze da 20 - 50-jer gaWimvaze.  

qanebis simtkicisa da deformaciuli maxasiaTeblebis sidide mniSvne-

lovnadaa damokidebuli gruntis mineralur Sedgenilobaze, struqturul-

teqsturul Taviseburebebze, fizikur-meqanikur Tvisebebze, wolis piro-

bebze, gamofitvis da napralianobis xarisxsa da sxva faqtorebze.  
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kldovani da naxevradkldovani qanebis sainJinro-geologiuri Sefa-

sebisaTvis aucilebelia maTi meqanikuri maxasiaTeblebis Seswavla, 

rogorc monoliTuri, ise Secvlili – gamofituli mdgomareobisaTvis.  

qvemoT IX.11 da IX.12 cxrilebSi mocemulia v. lomTaZisa da g. fisenkos 

monacemebis mixedviT myarstruqturulkavSiriani genezisis qanebis meqani-

kuri maCveneblebis saxecvlis saorientacio sidideebi Sesabamisi sim-

kvriveebisa da forianobis maCveneblebTan erTad. 
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cxrili IX.11 

magmuri da metamorfuli qanebis fizikur-meqanikuri maCveneblebi 
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                                                              cxrili IX.12 

myarstruqturulkavSiriani danaleqis qanebis  

fizikur-meqanikuri maCveneblebi 
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IX.8. miwis vakisSi gruntis Sefaseba specialuri StampcdiTi 

 kvlevebiT  

 

savele pirobebSi vertikalur deformaciebsa da simtkicis maxasi-

aTeblebze dakvirvebas atareben Stampze da betonis baliSze. xangrZlivi 

(30 - 50 dRe da metic) datvirTvis testirebiT miRebuli monacemebi gam-

oiyeneba gzis vakisis betonis safaris da fundamentebis daproeqtebisas, 

rodesac Tvlian, rom laboratoriuli monacemebi mniSvnelovnad gansxvav-

deba gruntis maxasiaTeblebisagan an saWiroa dajdomis ufro zusti mona-

cemebis dadgena. 

miwis vakisis amtanunarianobis Sefaseba xdeba sagebis ( k ) koeficientis 

sididiT, romelic ganisazRvreba realur miwis vakisze 30” (diumian) Stamp-

filaze datvirTvis fardobiT mis 0,05 da 0,1’’ dajdomamde. aseT cdas ata-

reben datvirTvasa da dajdomas Soris damokidebulebis mrudis agebisa da 

misi daxris kuTxis tangensis gansazRvris mizniT. Stampis dajdomis orive 

sidide (0,05’’ da 0,1’’) araa imdenad didi, rom mniSvnelovani gavlena 

moaxdinos safaris simZlavris ganmsazRvrel ama Tu im pirobaze. gac-

ilebiT meti praqtikuli mniSvneloba aqvs cdis Catarebas miwis vakisis 

mdgomareobis, gansakuTrebiT tenianobisa da misi cvalebadobis gavlenis 

gaTvaliswinebas miwis vakisis Sefasebaze. sagebis koeficienti anu sagebis 

reaqciis moduli (modulus of sulgrade) SemoiRo vextergardma. misi Teoriis 

mixedviT drekadi reaqcia, romelic moqmedebs filaze, yvela wertilSi 

miiReba vertikalurad da proporciulad da izomeba erTeulebSi 

Zala/sigrZe3 (funt/diumi3) – sagebis koeficientis gansazRvris zogadi saxe 

SeiZleba Caiweros: 

dajdomaStampisedatvirTvazmocemul

intensiobadatvirTvisStampzediametris'''30 
k   funt/diumi3 

sagebis koeficienti icvleba 50-dan 700 funt/dium3-mde da metad. am 

koeficientis miaxloebiTi mniSvnelobebi gruntebis saxesxvaobaTa 

mixedviT, mocemulia IX.13 cxrilSi, romlis mixedviT, daproeqtebisaTvis 

SesaZlebelia winaswar SeirCes sagebis koeficientis saimedo monacemebi. 
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cxrili IX.13 

 

# gruntis mokle daxasiaTeba 

sagebis koeficien-

tis miaxloebiTi 

mniSvneloba, 

k  funt/diumi3 

1 
xreSian-qviSiani Tixiani masa maRali xarisxis  

SemakavSirebeli masaliT 
400 - 700 da meti 

2 
xreSi, xreSian-qviSiani masa da qviSa mcire  

raodenobis wvrili CanarTebiT 
325 - 700 da meti 

3 

xreSi wvrilmarcvlovani SemavsebliT, Zlier 

mtvrovani xreSi, xreSis qviSisa da Tixis masa, 

qviSian-Tixiani masa susti SemakavSirebeli 

masaliT; fxvieri grunti 

300 - 700 da meti 

4 
qviSisa da Tixis masa Zlieri SemakavSirebeli  

masaliT 
250 - 575 

5 

xreSi, Tixiani, xreSian-qviSiani Tixovani masa  

da qviSian-Tixiani masa; sustad SekavSirebuli; 

plastikuri 

175 - 325 

6 

mtvrovani gruntebis siWarbe msxvilmarcvlovani 

masalis mcire da zomieri, SemcvelobiT da 

plastikuri Tixebis mcire SemcvelobiT 

100 - 300 

7 
mtvrovani gruntebi sxvadasxva CanarTebiT,  

gamoirCevian drekadobiT 
50 - 175 

8 

Tixovani gruntebi zomieri an mcire raodenobis 
msxvilmarcvlovani masalis SemcvelobiT; 
organuli da araorganuli mtvrovani da sxva 
SemavsebliT, romlebic grunts drekadobas  
aniWeben. 

50 - 225 

 

 

IX.9. msxvilnatexovan-mtvrovan-Tixovani gruntebis simtkicisa 

 da deformaciis modulis maxasiaTeblebis gansazRvra 

 

msxvilnatexovani gruntebi mtvrovan-Tixovani SemavsebliTa da piriqiT 

_ mtvrovan-Tixovani msxvilnatexovani CanarTebiT rTuli mravalkomponen-

tiani sistemaa. gruntebis klasifikaciis mixedviT isini miekuTvnebian or 

gansxvavebul msxvilnatexovan da mtvrovan-Tixovan tips. praqtikam dagvan-

axa, rom >2mm-ze meti Semcveloba arc maTi meqanikuri Tvisebebis kanonzom-

ieri cvlilebebis zRvari aris.  
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msxvilnatexovan mtvrovan da Tixovan Semavseblian da mtvrovan da 

Tixovan msxvilnatexovan CanarTebiani gruntebis simtkicisa da kumSvadobis 

Sefasebis meTodikaSi” miTiTebulia, rom es gruntebi natexebis 20 - 90% 

SemcvelobiT, unda ganixilebodes erT tipad. meore mxriv, calke aRebuli 

kldovani qanebis natexebi (<2mm-ze) principulad gansxvavebulia, rogorc 

fraqciis zomebiT, aseve meqanikuri TvisebebiT. am TvalsazrisiT isini 

SeiZleba ganvixiloT, rogorc gruntebis ori tipis narevi.  

aRniSnuli meTodikiT dadgenilia: natexovan-mtvrovan-Tixovan grun-

tebs Soris mWidro kavSiri maT fizikur da meqanikur maxasiaTeblebs So-

ris. am gruntebis meqanikuri Tvisebebis parametrebi zogadad damo-

kidebulia: granulometriul Sedgenilobaze, natexebis simtkicesa da da-

muSavebis xarisxze, mtvrovan-Tixovani Semavseblis bunebriv tenianobaze, 

plastikurobasa da konsistenciaze.  

natexovan-mtvrovan-Tixovani gruntebis simtkicis maxasiaTeblebis nor-

matiuli maCveneblebis arsebuli meTodikiT gansazRvrisas saWiroa dacul 

iqnes Semdegi pirobebi: 0≤ Jk ≤0.75 konsistenciis dros natexovani masalis 

minimaluri Sencveloba dasaSvebia qviSnarSi 20%, TixnarSi 30, TixaSi da 

deformaciis modulis gansazRvrisas 40 _ 50%, natexovani masalis maqsima-

luri Semcveloba yvela aRniSnuli tipisTvis ar unda aRematebodes 90%-s. 

gruntebisaTvis, romlebSic msxvilnatexovani masalis Semcveloba naklebia 

miTiTebul zRvarze an mtvrovan-Tixovani Semavseblis konsistenciis 

maCvenebeli Jk >0.75-ze, maTi maxasiaTeblebi ganisazRvreba uSualo gamo-

cdiT, xolo Tu Jk <0-ze, aiReba misi qveda zRvari - noli.   

gruntis Siga xaxunis kuTxis gansazRvra konsolidirebuli Wrisas da-

saSvebia fizikuri ekvivalentis 0< M<1-is dros, xolo arakonsoli-

direbuli Wrisas simtkicis maxasiaTeblebisa da deformaciis modu-

lisaTvis – 0<M<0.6 SualedSi. gruntis fizikuri ekvivalenti (M ) gan-

isazRvreba formuliT:  

 kp II
P

P
M  1

2

1
 , 

sadac 1P  da 2P  gruntSi <2 da >2 mm fraqciebis raodenobaa; Ip  da Ik  _ 

mtvrovan-Tixovani Semavseblis plastikurobis ricxvi da konsistenciis 

maCvenebeli, gamoxatuli erTeulebSi.  
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gamartivebis mizniT natexovan-mtvrovan-Tixovani gruntebis simtkicisa 

da kumSvadobis normatiuli mniSvnelobebis gansazRvris saangariSo for-

mulebi mocemulia erT IX.14 cxrilSi. 

cxrili IX.14 
 

normatiuli mniSvnelobebi 
Wris sqema 

konsolidirebuli arakonsolidirebuli 

s
im
t
ki
c
is

 

Siga xaxunis kuTxe 
  

winaswari da 
saorientacio   

SeWiduloba 
   85,3

51,0

21

1

87

kI

MKK
C

p

n





 

winaswari da 
saorientacio   

ku
mS

va
d
o
b
is

 

deformaciis moduli 
017,015,0088,0 



Kk
IMM

KKK
E LPE



 

winaswari da 
saorientacio  

 
SeniSvna: maxvilkuTxovan Zlier mtkice ( eK <0.05) kldovani qanebis natexebisTvis 

2 1 1pK K K    

 

cxrilSi mocemul formulebSi 1K  da 2K  msxvili natexebis damuSa-

vebis koeficientebia Siga xaxunis kuTxisaTvis, damuSavebuli natexebis 

(xreSi, kenWi) SemTxvevaSi ( 1K ) _ aiReba grafikis (nax. 9.12) mixedviT, SeWi-

dulobisaTvis ( 2K ) ki tolia 0.9-isa. 

 
 

nax.  9.12.  Siga xaxunis kuTxisaTvis gruntis fizikuri  

ekvivalentisagan M   damokidebulebiT msxvili natexebis  

damuSavebis koeficientis 1K  grafiki. 
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pK  koeficientia, romelic Seesabameba msxvili namsxvrevebis simtkices 

( eK ) da fizikuri ekvivalentis (M ) mniSvnelobebs, ganisazRvreba IX.15 

cxriliT. 

                                                             cxrili IX.15 
 

natexebis cveTadobis 
koeficienti, Ke 

K koeficienti, M  mniSvnelobebisas 

0 0.25 0.1 0.2 0.3 0.4 0.5 0.6 0.8 0.10 

0 1 1 1 1 1 1 1 1 1 1 

0.05 0.94 0.94 0.95 0.96 0.96 0.97 0.98 0.99 1 1 

0.1 0.87 0.88 0.89 0.90 0.92 0.94 0.96 0.97 0.98 1 

0.2 0.77 0.77 0.78 0.81 0.83 0.85 0.87 0.90 0.94 0.98 

0.3 0.63 0.64 0.66 0.69 0.72 0.75 0.77 0.81 0.86 0.93 

0.4 da meti 0.52 0.53 0.54 0.57 0.61 0.65 0.67 0.72 0.78 0.88 

 

pK  _ koeficientia, romelic damokidebulia gruntis simkvrivesa da kon-

sistenciaze, aiReba n  normirebuli simkvriveebis IX.16 cxrilidan. 

normirebulisgan gansxvavebuli faqtobrivi bunebrivi simkvriveebis Sem-

TxvevaSi konsistenciis 0< Jk ≤ 0.25 SualedSi cxrilSi mocemul normirebul 

simkvriveTa mniSvnelobebs emateba 0.1, 0.25≤ Jk ≤0.5 da 0.5< Jk ≤0.75-is dros 

Sesabamisad akldeba 0.1 da 0.2.   

KE da KL koeficientebi damokidebulia gruntis fizikur ekvivalebtze 

(M ), msxxvili natexebis simtkiceze ( eK ), konsistenciaze ( Jk ) da gan-

isazRvreba IX.17 cxriliT. 

                                                                         cxrili IX.16 
Semavseblis konsistenciis 

maCvenebeli, Jk  
gruntis simkvrivis normirebuli mniSvnelobebi 

20 30 40 50 60 73 100 

0 ≤ Jk  ≤ 0.25 2.03 2.08 2.13 2.17 2.21 2.27  

0.25 < Jk  ≤ 0.50 2.02 2.07 2.11 2.15 2.19 2.26  

0.50 < Jk ≤ 0.75 2.00 2.05 2.09 2.13 2.17 2.25  

 
cxrili IX.17 

maxasiaTeblebi maCveneblebi 
KE da KL koeficientebi Mτ ekvivalentis  

mniSvnelobebisas 
0 0.05 0.1 0.2 0.3 0.4 0.5 0.6 

natexebis simtkice, 

cveTadobis eK koefi-

cientis mixedviT  

< 0.1 1 1 1 1 1 1 1 1 
0.2 0.88 0.89 0.90 0.93 0.95 0.98 1 1 

0.3 0.76 0.78 0.81 0.86 0.91 0.96 0.98 1 

0.4 0.64 0.67 0.71 0.79 0.86 0.94 0.96 1 

Semavseblis 

konsistencia, Jk  

0 1 1 1 1 1 1 1 1 
0.1 1 0.97 0.97 0.96 0.95 0.95 0.95 0.95 

0.2 1 0.93 0.91 0.89 0.88 0.87 0.87 0.86 

0.3 1 0.88 0.84 0.80 0.78 0.76 0.75 0.74 

0.4 1 0.81 0.74 0.68 0.65 0.62 0.61 0.60 

0.5 1 0.72 0.63 0.54 0.49 0.45 0.43 0.42 

0.6 1 0.65 0.53 0.42 0.36 0.31 0.29 0.28 
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n, n
1
, Cn, Cn

1 – konsoldirebuli (n1) da arakonsolidirebuli (n2) Wrisas 

Siga xaxunis kuTxisa  da SeWidulobis normatiuli maCveneblebia, rom-

lebic damokidebulia fizikur ekvivalentsa (Mτ) da konsistenciaze (Ik) 

Zlier mtkice Ke<0.05, maxvilkuTxa, msxvilnatexovan-mtvrovan-Tixovani 

qanebisaTvis ganisazRvreba mrudebiT (nax. 9.13) 

40

20

0

50

10

30

0.2 0.4 0.6 0.8 1.0

1

2

n

M

 

40

20

0

50
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30

0.2 0.4 0.6 0.8 1.0
M

60

70

80 0

0.1
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0.5

0.6

c, kpa IL

  

40

20

0

50

10

30

0.2 0.4 0.6
M

60

70

c, kpa IL

0.1

0.2

0.3

0.4

0.5

0.6

0

 
 

nax.  9.13.  konsolidirebuli (a1 b) da arakonsolidirebuli (a2 g) Wrisas Siga 

xaxunis kuTxis (n
1; n

2) da SeWidulobis (Cn
1
; Cn

2) normatiuli mniSvnelobebis 
fizikur ekvivalentsa (Mτ) da konsistenciis (Ik) maCveneblebze damokidebulebis 

grafikebi. 
 

jamuri cxrilSi (IX.18) mocemuli deformaciis saangariSo formulaSi 

E gruntis deformaciis normatiuli maCvenebelia da mis sidideebs aqvs 

igive saangariSo mniSvnelobebi, rac gruntis simtkicis gansazRvrisas.  

msxvilnatexovan mtvrovan da TixovanSemavseblian da mtvrovan da 

Tixovan msxvilnatexovan CanarTebiani gruntebis simtkicisa da defor-

maciis modulis winaswari da saorientacio normatiuli mniSvnelobebis 

Sefaseba Zlier mtkice (Re<0.05) da mtkice (Re<0.1) natexebisaTvis dasaSvebia 

saangariSo formulebis gamoyenebiT (cxr. IX.18). 
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cxrili IX. 18 

SeWidulobis (c), Siga xaxunis kuTxisa () da deformaciis modulis  

         (E) normatiuli mniSvnelobebi 
 

Semavseblis 
tipi da 

plastiku-
robis saSu-

alo 
maCveneblebi 

konsistenciis 
mniSvnelobis 
sazRvrebi 

simtkicis 
maCveneblebi, kon-
solidirebuli (n1) 
da arakonsolidi-

rebuli (n2) 

gruntis simtkicis normatiuli maxasiaTeblebi Zlier 
mtkice (Re<0.05) msxvili natexebis procentuli Semcvelo-

bis mixedviT 

20 30 40 50 60 70 80 90 

qviSnari 
(Is=3.5) 

0  ≤  Ik ≤ 0.25 

 kpa 

1kpa=10-2kg/sm2 

28 _ 24 _ 21 _ 18 _ 16 _ 14 _ 12 _ 9 _ 
38 _ 41 _ 43 _ 44 _ 44 _ 45 _ 45 _ 46 _ 

0.25  <  Ik ≤ 0.75 
11 _ 9 _ 8 _ 7 _ 6 _ 5 _ 4 _ 3 _ 
36 _ 40 _ 42 _ 43 _ 44 _ 45 _ 45 _ 46 _ 

0  ≤  Ik ≤ 0.75 
_ 11 _ 8 _ 6 _ 5 _ 4 _ 3 _ 3 _ 2 
_ 28 _ 31 _ 33 _ 34 _ 35 _ 36 _ 36 _ 37 

Tixnari  
(Is=12) 

0  ≤  Ik ≤ 0.25 

 kpa 

 
1kpa=10-2kg/sm2 

_ 40 36 31 31 24 27 20 24 16 19 13 17 10 14 6 
_ 17 31 23 36 27 39 30 41 32 43 34 44 35 45 36 

0.25  <  Ik ≤ 0.50 
_ 21 18 16 16 12 14 10 12 8 11 6 9 5 7 3 
_ 14 29 21 34 26 38 29 40 31 42 33 44 35 45 36 

0.50  <  Ik ≤ 0.75 
_ _ 11  9 10  7 8  6 7  5 6  4 5  3 4  2 
_ _ 27 19 32 24 36 28 39 30 42 32 44 34 45 36 

Tixa 
(Is=22.5) 

0  ≤  Ik ≤ 0.25 

 kpa 

 
1kpa=10-2kg/sm2 

_ _ 43 42 38 34 33 27 29 22 25 17 21 13 16 9 
_ _ 23 16 29 21 34 25 37 29 40 31 43 33 45 35 

0.25  <  Ik ≤ 0.50 
_ _ _ _ 19 17 17 14 15 11 13  9 11  7 2  4 
_ _ _ _ 26 19 31 23 36 27 39 30 42 33 44 35 

0.50  <  Ik ≤ 0.75 
_ _ _ _ _ 10 10  8 9  6 8  5 6  4 5  3 
_ _ _ _ _ 16 30 21 34 26 38 29 41 32 44 35 

 
cxrili IX.19 

 

Semavseblis tipi, plastikurobis 
saSualo maCveneblebi da kon-

sistenciis mniSvnelobis 
sazRvrebi  

gruntis deformaciis modulis E mpa (10kg/sm2) normati-
uli maxasiaTeblebi msxvili natexebis Semcvelobis 

mixedviT 

40 50 60 70 80 90 

qviSnari (Is=3.5) 
0  ≤  Ik ≤ 0.75 

35 40 45 49 53 57 

Tixnari (Is=12) 
0  ≤  Ik ≤ 0.25  

30 36 41 46 50 55 

0.25  <  Ik ≤ 0.50 _ 25 31 36 43 51 
0.50  <  Ik ≤ 0.75 _ _ 18 24 31 45 

Tixa (Is=22.5) 
0  ≤  Ik ≤ 0.25 

25 30 36 41 47 53 

0.25  <  Ik ≤ 0.50 _ 20 25 31 37 47 
0.50  <  Ik ≤ 0.75 _ _ 12 18 24 37 

      

deformaciis modulis normatiul mniSvnelobaTa saorientacio IX.19 

cxrilSi Setanilia monacemebi mtkice natexebisaTvis (Re<0.1), Re≥0.1-is Sem-

TxvevaSi aRniSnuli mniSvnelobebi saWiroa gadamravldes natexebis 

simtkicis koeficientze (cxr. IX.19), Tixovani Semavseblis plastikurobis 

maCveneblebisa da msxvili fraqciebis procentuli Semcvelobis 

Sualeduri mniSvnelobebi ki ganisazRvros xazobrivi interpretaciiT.  

samSeneblo normebiTa da wesebiT (sn da w. 2.02.01-83 gv.3) gruntebis 

meqanikuri Tvisebebis saangariSo mniSvnelobebi (X) fasdeba normatiuli 

mniSvnelobebis (Xn) SefardebiT saimedoobis koeficientTan (g). defor-
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maciis modulis saangariSo mniSvnelobad miiReba misi normatiuli 

maCvenebeli, amitom misi saimedoobis koeficienti (g) udris erTs, SeWidu-

lobisaTvis (g(c)) aris 1.5, Siga xaxunis kuTxisaTvis (g()) 1.15. II-III klasis 

nagebobebisa da eleqtrogadamcemi xazebisaTvis aRniSnuli saimedobis 

koeficientis mniSvnelobaTa mixedviT miRebuli Sedegebi SiZleba SeirCes 

saangariSod. SedarebiT maRali klasis nagebobebisaTvis saWiroa gaT-

valiswinebul iqnes fizikur-meqanikuri maCveneblebis statistikurad da-

muSavebuli monacemebi (sax. standarti 20 522-75-Tavi X). 

 

IX.10. qanebis deformaciuli maCveneblebis gansazRvra  

kompresiis xelsawyoTi 

 

qviSovani da Tixovani qanebis deformaciulobas umetesad ikvleven 

kompresiaze gamocdiT. arCeven kompresiul xelsawyoebs xisti (odometri) 

da drekadi (stabilometri) kedlebiT. xistkedlebian xelsawyoebSi grunti 

mxolod vertikalurad gadaadgildeba (Semkvrivdeba), drekadkedlebianSi 

ki deformacia gverdiTi mimarTulebiTac aRiniSneba. qvemoT ganvixilavT 

sainJinro geologiaSi farTod gavrcelebul hidroproeqtis pirveli tipis 

kompresiis xelsawyos muSaobis sqemas.  

hidroproeqtis xelsawyos mTavari Semadgeneli nawilebia magidaze da-

montaJebuli odometri da normaluri Zalis gadamcemi berketuli meqanizmi 

(nax. 9.16).  

magidas fexebis boloze aqvs gamTanabrebeli xraxnebi, romelTa saSu-

alebiT xelsawyos horizontalur mdgomareobaSi aCereben. xelsawyo saSu-

alebas iZleva, gamovcadoT 60 sm2 farTobisa da 2.5 sm simaRlis nimuSebi. 

amitom berketuli sistemis mxrebis Sefardebis gaTvaliswinebiT (1 : 10) 0.1 

mpa  datvirTvis gansaxorcieleblad saWiroa 6 kg tvirTi.  

maqsimalurad srulyofili monacemebis misaRebad cdis dawyebamde 

axdenen xelsawyos tarirebas. kumSvaze tarireba xdeba liTonis sadebis 

(Sablonis) saSualebiT. tarirebis maqsimaluri wneva unda iyos 1 mpa-is 

toli, datvirTva _ 0.05 mpa, romelic sadebs gadaecema safexurebad 2 – 2 

wT-is dayovnebiT.  
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nax. 9.16.  hidroproeqtis konstruqciis  
kompresiuli xelsawyos seqtoruli tipis  

berketiani wnexis sqema. 1 _ tvirTis sakidi, 2 _ seqtoruli  
berketi sapirwoniT, 3 _ sawevi, 4 _ dasatvirTi CarCo   

 

cdisas odometris mWrel masraSi aTavseben grunts, nimuSs samuSao 

rgoliT wonian, adeben tenian filtris qaRaldebs, aTavseben kompresiul 

xelsawyoSi, aregulireben wnevis gadamcem meqanizms, ayeneben indikatorebs 

da iReben sawyis anaTvlebs. Tu cda wylian garemoSia gaTvaliswinebuli, 

odometrze damWeri quros StampTan Sexebamde CaxraxniT spoben nimuSis 

gajirjvebis SesaZleblobas. odometrze moTavsebuli garsacmis xvrelidan 

rezinis milisa da Zabris saSualebiT Tixur qanebs awvdian wyals da ay-

ovneben 2-dan 5-mde dRe-Ramis ganmavlobaSi, qanis srul wyalgajerebamde, 

qviSebSi ki Stampis zeviT wylis amosvlamde.   

nimuSs vertikalurad datvirTaven normaluri Zalis gadamcemi 

meqanizmiT, odometrs datvirTva gadaecema Tanabar safexurebad, TiToeuli 

safexuris srul stabilizaciamde. stabilizacias afiqsireben odometrze 

damWerebiT damagrebuli indikatorebis saSualebiT. anaTvlebs iReben 

maSinve, datvirTvidan 0.25, 30 wm-is 1; 2; 5; 10; 30 wuTis, yoveli 1 saaTis in-

tervaliT samuSao dRis ganmavlobaSi. Semdeg samuSaos dasawyissa da bo-

loSi – qanis Semkvrivebis pirobiT stabilizaciamde. deformacia iTvleba 

damTavrebulad, Tu bolo sami anaTvali indikatorze erTnairia an 
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qviSebisaTvis bolo 4 saaTis, Tixuri qanebisaTvis 16, organul-mineraluri 

da organuli qanebisaTvis 24 saaTis ganmavlobaSi deformaciis siCqare ar 

aRemateba 0.01 mm-s.  

pirvel safexurs iwyeben mcire (0.0025 mpa) datvirTviT. im datvirTvas, 

romlis drosac indikatorebi uCveneben pirvel datvirTvas, uwodeben 

efeqturs anu struqturul winaRobas (Pstruq. ). is ZiriTadad xmardeba 

gruntis Siga Zalebis winaaRmdegobis gadalaxvas. qanebs ikvleven: 0.0125; 

0.025; 0.05; 0.1 mpa da Semdeg 0.1 mpa toli intervalebiT datvirTvis mocemul 

mniSvnelobamde. qviSebis gamocdisas, maT Soris gatorfebulebisaTvis, 

pirveli datvirTva SeirCeva maTi forianobis koeficientis mixedviT. 

rodesac 0.75e   datvirTva Seadgens 0.0125 mpa, Tu 0.75 0.6e  , igi tolia 

0.025 mpa-is, xolo 0.6e  SemTxvevisaTvis iReben 0.05 mpa-s, Semdgomi datvir-

TvebisTvis Cveulebriv, zemoT mocemuli standartebiT.  

aucilebel SemTxvevaSi specialuri davalebis mixedviT SesaZlebelia 

nimuSze Catardes datvirTvebis moxsna ukuTanamimdevrobiT, agreTve 

pirveli datvirTvebis analogiuri ganmeorebiTi gamocda kumSvaze.  

cdis damTavrebis Semdeg saWiroa aiwonos grunti rgoliT, Termo-

statSi mudmiv wonamde dayvaniT ganisazRvros tenianoba da mSrali 

gruntis masa.  

miRebuli SedegebiT, indikatoris saSualo ariTmetikuli 

maCveneblebisa da kompresiuli xelsawyos deformaciis tarirebis mona-

cemebis gamoklebiT, datvirTvis yoveli safexurisaTvis ( iP ) sazRvraven 

gruntis fardobiT deformacias ( i ), forianobisa ( ie ) da kumSvadobis ( im ) 

koeficientebs da deformaciis moduls ( iE ).  

fardobiTi deformacia gamoiTvleba mocemul datvirTvaze gruntis 

simaRlis cvlilebis sididis ( ih ) fardobiT mis sawyis simaRlesTan ( h ): 

/i h h   ; ie -is iTvlian sawyisi forianobis koeficientis ( e )  da Sesaba-

misi fardobiTi deformaciis sidideebis ( i ) saSualebiT: (1 )  i ie e e .  

miRebuli Sedegebis mixedviT ageben gruntis forianobis koeficientis 

datvirTvasTan damokidebulebis kompresiul mruds (nax 9.17). kompresiuli 

mrudis mcire monakveTi (magaliTad, 1M  da 2M ) SeiZleba CaiTvalos 
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wrfed, romlis daxris tangensi asaxavs qanis kumSvadobas. wnevas mocemul 

intervalSi  1 2

2 1


  

  

e e de
tg

d
 . 

 
nax. 9.17. gruntis forianobis koeficientis (b) datvirTvasTan damokidebulebis 

kompresiuli mrudebi: 1 _ Semkvrivebis; 2 _ ganmkvrivebis. 

 

tg  _ kuTxuri koeficienti gamoxatavs forianobis damokidebulebas 

momqmed wnevasTan aRiniSneba m -asoTi da ewodeba kumSvadobis koeficien-

ti, misi ganzomilebaa mpa-1(sm2/kgZ). 

zemoaRniSnuli formulidan  de md  asaxavs gruntebis meqanikis 

mTavar kanons _ gruntis moqmed wnevasTan forianobis cvalebadobis pir-

dapirproporciul damokidebulebas.   

kumSvadobis koeficientis sididis mixedviT, pirobiTad gamoyofen 

qanebis jgufebs: gansakuTrebiT Zlier da Zlier kumSvads – rodesac 

kumSvadobis koeficienti gamoisaxeba erTeulis meaTedi nawilebiT, saSu-

alod kumSvadsa da sustad kumSvads, Tu es koeficienti Sesabamisad 

Seadgens erTeulis measedsa da meaTaseds.  

fardobiTi deformaciis mixedviT igi Seesabameba >0.060, 0.02 - 0.06, 0.005 

- 0.02 da 0.001 - 0.005.  

kompresiuli monacemebis safuZvelze 0.1 mpa sizustiT formuliT:  

(1 )i
i

i

e
E

m

 
  

sazRvraven deformaciis moduls. mocemul formulaSi e , m  - fo-

rianobisa da kumSvadobis koeficientebia Sesabamisi ( i ) datvirTvebisaTvis 

( ).  
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   _ mamravli, romelsac gverdiTi gafarToebis gareSe kumSvidan gada-

vyavarT kumSvaze, romelic aRiniSneba bunebriv pirobebSi. igi aiReba IX.20 

cxrilidan an ganisazRvreba gverdiTi wnevis (  ), an ganivi gafarToebis _ 

puasonis ( ) koeficientebiT: 

(1 )(1 2 )

(1 )

  
 

 
 an 

21 2

1

 
 


 

  gverdiTi wnevis koeficienti gviCvenebs, gverdiTi gafarToebis Seu-

Zleblobis pirobebSi vertikaluri datvirTvis (wnevis) ra nawili gadaece-

ma qanebidan gverdiT (gverdiTi wneva-ganmbjeni). mas adgenen stabilome-

trebiT, SeiZleba gamovTvaloT puasonis koeficientiT an Sinagani xaxunis 

kuTxiT ( ): 

1


 


 an  2 0(45 / 2)tg    

                           cxrili IX.20 
 

# 
qanis 

dasaxeleba 

bunebrivi pirobebis 
kumSvaze gadamyvani 

maCvenebeli,   

1 qviSebi 0.76 

2 qviSnarebi 0.74 

3 Tixnarebi 0.62 

4 Tixebi 0.40 

                         

   _ puasonis koeficienti (ganivi y  da grZivi z   fardobiT defor-

maciaTa Sefardeba) ganisazRvreba agreTve stabilometriT an gamoiTvleba 

gverdiTi wnevis koeficientiT:  

y

z


 


 an 

1


 

 
 

puasonis koeficientis ( ) miaxloebiTi sidideebi mocemuli iyo qane-

bis erTRerZa kumSvaze gamocdis nawilSi. rac Seexeba gverdiTi wnevis 

koeficients (  ), eqsperimentuli monacemebis ararsebobisas kldovani qane-

bisaTvis 0 – 0.1-s iReben, naxevradkldovani qanebisaTvis 0.2 - 0.3-s, qviSebisa 

da qviSnarebisTvis icvleba 0.35 - 0.41-is, Tixnarebis da TixebisaTvis _ 0.50 

– 0.74 farglebSi. 
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cxrili IX.21   
 

 
nebismieri tenianobis qviSebi da 

sxvadasxva konsistenciis  
Tixovani qanebi 

deformaciis modulis E kg/sm2² 0,1 mpa nor-
matiuli maCvenebeli sxvadasxva forianobis 

koeficientis ( e ) SemTxvevisaTvis 

0.45 0.55 0.65 0.75 0.85 0.95 1.05 

qviSebi 1. xreSovani da 
msxvilmarcvlovani 

500 400 300 _ _  _ 

2. saSualomarcvlovani 
 

500 400 300 _ _ _ _ 

3. wvrilmarcvlovani 
 

480 380 280 180 _ _ _ 

4. mtvrovani 390 230 180 110 _ _ _ 
Tixovani 
qanebi 

1. qviSnari 

0≤ Jk ≤ 0.75 320 240 160 100 70 _ _ 

2. Tixnari 

0≤ Jk ≤ 0.25 
 

0.25< Jk ≤0.5 
 

0.5< Jk ≤ 0.75 

340 270 220 170 140 110 _ 

320 250 190 140 110 80 _ 

_ _ 170 120 80 60 50 

3. Tixebi 

0≤ Jk≤ 0.25 
 

0.25< Jk ≤ 0.5 
 

0.5< Jk ≤ 0.75 

_ 280 240 210 180 150 120 

_ _ 210 180 150 120 90 

_ _ _ 150 120 90 70 

gverdiTi wnevis koeficienti (ξ)_qviSebisa da qviSnarebisaTvis udris 0.35 - 0.41; 
TixnarebisaTvis _ 0.50 – 0.70; TixebisaTvis _ 0.20 – 0.74. 
puasonis koeficienti (μ) _ qviSebisa da qviSnarebisaTvis udris 0.30 - 0.35; 

TixnarebisaTvis _ 0.35 – 0.,37; TixebisaTvis _ Jk<0 0.20 – 0.30; 0≤Jk≤0,25 0.30 – 0.38;  

0.25< Jk ≤ 1 0.38 – 0.40. 
 μ-s umciresi mniSvnelobebi aiReba qanis maRali simkvriveebisaTvis. 

 
 samSeneblo normebi da wesebi 2.02.01-83 sarekomendacio danarTi 1, cxrili 1, gv. 27 
 

 

 ,  ,  -s gamoTvla sakmaod Sromatevadia. maTi nebismieri mniSvneloba 

Siga xaxunis kuTxis mixedviT SeiZleba martivad davadginoT Cveni Semo-

Tavazebuli qvemoT moyvanili nomogramis (nax. 9.18) gamoyenebiT.  

zemoaRniSnuli deformaciis moduli qanis deformaciuli Tvisebebis 

mniSvnelovani ganmsazRvrelia, amitom IX.21 cxrilSi mogvyavs maTi norma-

tiuli maCveneblebi. 

 

 

 

 



183 

 

cxrili IX.22   

 

gruntis 
saxeoba 

mk koeficientis mniSvneloba forianobis  

e koeficientis SemTxvevaSi 
0.45 0.55 0.65 0.75 0.85 0.95 1.05 

qviSnari 
Tixnari 
Tixa 

4.0 
5.0 
_ 

4.0 
5.0 
_ 

3.5 
4.5 
6.0 

3.0 
4.0 
6.0 

2.0 
3.0 
5.5 

_ 
2.5 
5.0 

_ 
2.0 
4.5 

 
 Senoba-nagebobebis proeqtirebis saxelmZRvanelo – 78 w. 3.27 

 
 

 
nax. 9.18.  nomograma _ Siga xaxunis kuTxis ( )mixedviT gverdiTi wnevis 

koeficienti ( ), puasonis koeficientisa ( ) da bunebriv pirobebSi 

gadamyvani mamravlis ( ) gansazRvrisaTvis.  

 
 

laboratoriaSi kompresiuli xelsawyoTi miRebuli monacemebiT gan-

sazRvruli deformaciis modulis koreqtireba II-IV klasis nagebobis 

mSeneblobisas dasaSvebia IX.22 cxrilSi moyvanili forianobis koeficien-

tis sakoreqcio koeficientis (mk ) mniSvnelobis gadamravlebiT Sesabamisi 

deformaciis modulis sidideze.  

saWiroa aRiniSnos, rom sakoreqcio maCveneblis gamoyeneba dasaSvebia 

meoTxeuli Tixovani qanebisaTvis 0.75J k  konsistenciisa da 1 - 2 kg/sm2²(0.1 

mpa) datvirTvis SemTxvevaSi. 
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forianobis  koeficientis ( e ) Sualeduri mniSvnelobisaTvis dasaS-

vebia mk -s koeficientis gansazRvra interpolaciiT qvemoT moyvanili 

grafikebiT (nax. 9.19). 

 
nax. 9.19. sakoreqcio koeficientis mniSvneloba  
forianobis sxvadasxva koeficientis dros. 

 
 

IX.11. qanebis konsolidacia 

 

filtraciuli da meoreuli konsolidaciis  

koeficientebis gansazRvra 

 

Tixovani qanebis kompresiaze gamocdisas aucilebelia datvirTvis Ti-

Toeuli safexurisaTvis maTi Semkvrivebis procesis Sefaseba.  

Semkvrivebis unars axasiaTebs konsolidaciis xarisxi (U ), romelic  

gamoiTvleba formuliT 100/tU h h   , sadac th  da h , mocemul dat-

virTvaze nimuSis simaRlis cvlilebebia, Sesabamisad cdis dawyebidan t 

drois ganmavlobaSi da misi Semkvrivebis sruli stabilizaciisas.  
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nebismieri Tixovani qanis konsolidaciis mrudi (nax. 9.22) gviCvenebs, 

rom datvirTvis dawyebisas deformacia mimdinareobs intensiurad, Semdeg 

ki mdored, rac dakavSirebulia wylis gamowurvis Sedegad filtraciul 

konsolidaciasTan. es grafiki saSualebas iZleva, mocemuli datvirTvis 

zemoqmedebis pirobebisaTvis ganisazRvros filtraciis koeficienti (ix. 

filtraciis koeficientis gansazRvra konsolidaciis meTodi). 

 

nax. 9.20.  mocemul datvirTvaze  ( iP ) qanis SekumSvis drosTan  

damokidebulebis _ konsolidaciis grafiki. 
 

konsolidaciis koeficienti asaxavs mocemuli qanis forianobisas wy-

alSeRwevadobisa da kumSvis erTobliv zemoqmedebas misi Semkvrivebis siC-

qareze. gamoiTvleba formuliT: 

(1 )i

v
i

K e
C

m






f

wy.

 sm2/weliwadi, 

sadac  Kf   aris filtraciis koeficienti,  m/dR.R (100 . 365 sm/wel.);  

ie  _ forianobisa  da im  sm2/kg 0.1 mpa kumSvadobis koeficientebi, mocemul 

i   datvirTvaze;  

wy.  _ wylis simkvrive, romelic 0.001 kg/sm3-is tolia;  

vC  ³1 . 107 sm2/wel. SemTxvevaSi saqme gvaqvs dabali deformaciuli 

Tvisebebis qanTan.  

filtraciuli konsolidaciis  koeficientis ( vC ) mniSvneloba SeiZ-

leba ganisazRvros fardobiTi koeficientisa da drois damokidebulebis 

grafikiTac (sax.standarti 12248-96), sadac dro aiReba, rogorc kvadratuli 

fesvis, ise logariTmuli saxiT (nax. 9.21).  

drois kvadratuli fesvis meTodiT ( vC )-s gansazRvrisas kompresiuli 

cdis monacemebis mixedviT ageben konsolidaciis mruds koordinatebSi, 

romlis ordinata Seesabameba fardobiT deformacias gansazRvrisas ( ), 
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abscisa _ drois kvadratuli fesvis monacemebs wuTSi. mrudis sawyis 

ubanze avleben ab mxebs da misi gadakveTis wertilidan ordinatTa RerZi-

dan avleben meore ac swors, romlis abscisa yvela wertilidan tolia ab 

sworis abscisis 1/15-isa. mrudTan ac sworis gadakveTiT da Camogeg-

milebiT sazRvraven 90t  _ qanis konsolidaciis 0.90-is Sesabamis dros. 

filtraciuli konsolidaciis koeficients (sm2/wT, sm2/wel) iTvlian for-

muliT: 
2

90

90
v

T h
C

t
 ,p 

 
nax. 9.21. gruntis konsolidaciis mrudi. filtraciuli ( vC ) da meoreul kon-

solidaciis (Cα) koeficientebis gansazRvra:  
a _ drois kvadratuli fesvis; b _ drois logariTmuli meTodebiT 

 

sadac, 90T  aris koeficienti (drois faqtori), romelic Seesabameba 0.90 

konsolidaciis xarisxs da tolia 0.848-isa. h  _ nimuSis saSualo simaRle 

(konsolidaciis sawyisis da bolos saSualo) sm-obiT da ormxrivi fil-

traciis SemTxvevaSi udris h /2;  90t  _ dro wuTobiT.  

logariTmuli meTodiT filtraciul konsolidaciasTan erTad 

SeiZleba ganvsazRoT meoreuli konsolidaciis koeficienti (Ca ). amisTvis 

ageben konsolidaciis mruds koordinatebSi. fardobiTi deformaciis   

maCvenebeli daaqvT ordinataze, drois lg  _ abscisaze. mrudze saWiroa 

moinaxos wertili, romelic mTlianad Seesabameba mocemul datvirTvaze 
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pirvelad SekumSvas. amisaTvis mrudis bolo monakveTisaTvis ageben mxebs: 

(lg )f t  . Semdeg mrudis yvelaze cicabo monakveTze atareben meore mxebs, 

romelTa gadakveTa Seesabameba pirveladi kumSvadobis 100%-s.  

pirveladis (100%-iani) Semdgomi SekumSva ganisazRvreba cocvis defor-

maciis xarjze, rogorc meoreuli kumSvadoba. (lg )f t   mrudze atareben 

fardobiTi deformaciis mniSvnelobis Sesabamis pirvelad (nulovan) 

SekumSvis wrfes. amisaTvis mrudis sawyis ubanze irCeven wertilebs, ro-

melTa abscisebia _ 0.1 da 0.4. maTi Sesabamisi ordinatebis sxvaoba, gadaz-

omili grafikis mrudis sawyis wertilidan zeviT, gansazRvravs dayvanil 

0d  mruds.  

mocemuli datvirTvisas filtraciis koeficientis logariTmuli 

meTodiT gansazRvrisaTvis gamoiTvlian pirveladi 50%-ian SekumSvis dros, 

romelic tolia Sesabamisi 0d  da 100%-iani SekumSvis 100 -is saSualo ariT-

metikulisa, mis ricxviT mniSvnelobas saWiro dros pouloben (lg )f t   

damokidebulebis grafikis mixedviT. miRebuli monacemebiT iTvlian fil-

traciuli konsolidaciis koeficients: 2
50 50/vC T h t , sadac 50T  _ koe-

ficientia (drois faqtori), romelic Seesabameba konsolidaciis xarisxis 

0.5-s da tolia 0.197-isa; h  _ igivea, rac drois kvadratuli fesvis meTodiT 

gansazRvrisas; 50t  _ pirveladi 50%-iani SekumSvisaTvis saWiro dro wT-

obiT. 

meoreuli konsolidaciis koeficienti Ca  (araganzomilebadi sidide) 

ganisazRvreba abscisTa RerZis paraleluri da meoreuli konsolidaciis 

mrudis swor monakveTebs Soris kuTxis tangensiT, formuliT: 

2 1

2 1

( ) ( )

( ) ( )

  
  



t t
Ca tg

tg t tg t
, sadac 

2
( )t  da 

1
( )t meoreuli konsolidaciis ubanze 

nimuSis deformaciis mniSvnelobebia; 
1
t  da 

2
t , aRniSnuli deformaciebis 

Sesabamisi dro, wT-obiT.  

britanuli standartebiT (БС  1377 5:1990) kompresiuli maxasiaTeblebis 

gansasazRvravad xist rgolSi (odometrSi) cdian 50 150d   mm da 18h d   

0.4 zomis nimuSebs, rogorc bunebrivi tenianobis pirobebSi, ise wylian 

garemoSi, risTvisac cdis dawyebamde an cdis procesSi gamosacdel kamer-

aSi asxamen wyals. odometris zeda Stampis diametri daaxloebiT 5 mm-iT 
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naklebia konsolidaciis rgolis diametrze. nimuSis yvelaze didi Canar-

Tebis saSualo diametri ar unda aRematebodes misi simaRlis 1/5-s.  

nimuSis momzadebisas unda SevinarCunoT misi bunebrivi tenianoba. 

saWiroa davrwmundeT, rom zeda da qveda Stampebis forebi ar aris 

gruntiT amovsebuli. wyalgajerebuli grunti testirebis ganmavlobaSi 

Sevsebuli unda iyos wyliT, temperaturis dasaSvebi cvalebadobis zRvari 

ar unda aRematebodes ±4ºC. cdis dawyebamde aucilebelia xelsawyos 

tarireba. 

nimuSs wneva gadaecema berketuli principiT. TiToeuli vertikaluri 

datvirTva orjer unda aRematebodes winas (6, 12, 25, 50,....3200 kpa). sawyisi 

datvirTva damokidebulia qanis mdgomareobaze. Zalian rbilisaTvis aiReba 

12 kpa, rbilisaTvis  – 25 da a.S. cdis dawyebamde kontaqti rom ar 

dairRves, sacdel nimuSsa da vertikalur Zalas Soris Zalis gadamcemze 

deben mcire datvirTvas araumetes 2 kpa-isa. dros iTvlian wriuli formis 

indikatoriT, romelic unda iZleodes 0.02 mm sizustiT anaTvlebis aRebis 

saSualebas. indikatoris dayenebisas unda gaviTvaliswinoT nimuSis mcire 

gajirjvebis SemTxvevaSi indikatoris sapirispiro mimarTulebiT moZraobis 

SesaZlebloba.  

cdas iwyeben Sesaferis dros (nulovani dro). anaTvlebi aiReba: 0; 10; 

20; 30; 40; 50; 60 wm-is; 2; 4; 8; 15; 30 wT-is; 1; 2; 4; 8; 24 sT-is intervalebiT. 

TiToeuli vertikaluri safexuris datvirTvis dro 24 sT-ia, Tumca Zlier 

kumSvadi qanebisaTvis SeiZleba iyos 48 sT, zogisTvis _ 24 sT-ze naklebi, 

zogjer sakmarisia 8 sT-ic ki. konsolidacia SeiZleba Semowmdes cdis 

dros SekumSvis sididisa da drois logariTmis grafikiT.  

tipuri testi moicavs 4-dan 6-mde namat datvirTvas. TiToeuli dat-

virTvis konsolidaciis bolo Cveneba Semdgomis dasawyisia. Zlier kumSvadi 

gruntebis SemTxvevaSi SeiZleba saWiro gaxdes vertikaluri gadamcemi Rer-

Zis aweva. es unda moxdes mocemuli datvirTvis bolos, rodesac dajdomis 

siCqare mcirea. Tu cdis dros saWiroa gantvirTva, mas akeTeben datvirTvis 

stadiasTan SedarebiT orjer naklebi sididiT.  

wylian garemoSi cdis mimdinareobisas gajirjvebis dafiqsirebis Sem-

TxvevaSi mas awonasworeben vertikaluri datvirTviT gajirjvebis 

wnevamde. cdis dasasruls TermostatSi nimuSis 105 - 1100C temperaturaze 
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gamoSrobiT adgenen gruntis tenianobas da mSrali gruntis (ConCxis) sim-

kvrives.  

yoveli datvirTvisaTvis angariSoben myari nawilis ekvivalentur 

simaRles: 0 0/(1 )H H e m , sadac 0H  da 0e  Sesabamisad nimuSis sawyisi 

simaRle da sawyisi forianobis koeficientia. datvirTvisa da gantvirTvis 

nimuSis simaRles angariSoben formuliT:  

0 ( )H H H Y     

sadac H  _ nimuSis simaRlis cvalebadobaa, mm-obiT; Y  _ mocemul dat-

virTvaze tarirebis maCvenebeli.  

simaRlis mixedviT angariSoben Sesabamisi forianobis koeficients:  

0 /n n ne H H H   da ageben forianobis koeficientisa da vertikaluri dat-

virTvis damokidebulebis grafiks formuliT: 1 2

2 1

1000( )

( )
v

H H
m

H P P





, 

sadac 1H  da 2H  nimuSis sawyisi da bolo simaRlea (mm),  1P   da 2P  _ wina  

da mocemuli datvirTva (kpa). laboratoriuli monacemebis mixedviT vagebT 

SekumSvisa da drois logariTmis grafiks, romlis saSualebiTac vigebT 

konsolidaciis koeficients ( vC  m2/wel). qanebisTvis, romlebic avlenen 

meoreul kompresiis mimarT midrekilebas, ukeTesia drois logariTmis 

nacvlad drois kvadratuli fesvis gamoyeneba. konsolidaciis koeficien-

tis orive meTodiT gansazRvra zemoT ganxiluli drois kvadratuli fes-

visa da logariTmuli meTodebiT filtraciuli da meoreuli konsolida-

ciis koeficientebis gansazRvris analogiuria.  

kumSvadobisa da drois logariTmis saxiT gamosaxvis SemTxvevaSi 

konsolidaciis koeficienti gamoiTvleba formuliT: 2
500.026 /vC H t  m2/wel, 

sadac H  _  mocemul datvirTvaze nimuSis sawyisi da bolo simaRlis 

saSualoa, mm-obiT,  50t  _ pirveladi kumSvadobis 50d -is wertili, romelic 

miiReba konsolidaciis mrudze e.w. gakoreqtirebuli nulovani 0d  da 100d  

wertilebis 50t  saSualos drois moZebniT. 0d  aiReba gamijvnis gziT, 

cdis sawyis momentSi drois ordinataze nebismieri or-ori wertilis 

sxvaobis 1/4 (0.1 - 0.4; 0.2 - 0.8) SefardebiT da miRebul sidideTa saSualos 

gadazomviT mrudis sawyisi wertilidan zemoT. 100d  aris kompresiuli 

mrudis yvelaze cicabo monakveTze gavlebuli mxebisa da meoreuli 
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kumSvadobis monakveTis mxebis gadakveTa, romelic Teoriulad 100%-iT 

Seesabameba pirvelad kompresias.  

drois kvadratuli fesvis mixedviT konsolidaciis koeficienti 

2
900.111 /vC H t . 90t  drois mosaZebnad saWiroa kargad gamosaxuli mrudis 

sawyis ubanze (Cveulebriv, pirveli 50% kumSvadobis farglebSi) gavavloT 

swori xazi da gavagrZeloT drois ordinatis gadakveTamde, romelic 

iqneba koreqtirebuli nulovani wertili _ 0d . miRebul wertilze 

vavlebT swor xazs, romelsac mrudis sawyis ubanze gavlebuli xazis 

yvela wertilSi eqneba 1.15-jer meti abscisa. am xazis gadakveTa labora-

toriul mrudTan mogvcems 90% kumSvadobas ( 90d ).  

saWiroebis SemTxvevaSi drois logariTmis mrudis mixedviT SeiZleba 

meoreuli kumSvadobis koeficientis gansazRvra. amisaTvis viRebT kumSva-

dobis ciklis sawyisi da bolo maCveneblebis sxvaobas ( sH  mm mag. 1000 wT 

da 10000 wT) da nimuSis sawyis simaRlesTan fardobiT viTvliT meoreuli 

kumSvadobis koeficients:  

sec
0

sH
C

H


  

 

filtraciis koeficientis gansazRvra kompresiuli 

cdis monacemebis mixedviT 

  

konsolidaciis meTodi 

 

cdebiT damtkicebulia, rom mudmivi wnevis dros Tixovani gruntebis 

mniSvnelovani SekumSva mxolod dasawyisSi, cota xnis ganmavlobaSi aRin-

iSneba, Semdeg SekumSvis procesi mimdinareobs gansakuTrebiT nela, amasTan 

TiTqmis ar aisaxeba filtraciis koeficientze. saerTo SekumSvis is na-

wili, romelic damokidebulia gruntis wyalSeRwevadobaze, umetes Sem-

TxvevaSi Seadgens mTliani SekumSvis 0.85 (85%), danarCeni 0.15 (15%) nawili 

modis gruntis Siga xaxunze.  

wyalnajeri Tixovani qanebis filtraciis koeficientis dadgena Sesa-

Zlebelia qanis kompresiuli cdis monacemebiT im drois mixedviT, romelic 
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dasWirda qanis Semkvrivebas mocemuli datvirTviT zemoqmedebis pirobebSi 

(konsolidaciis meTodi).  

qviSovani qanebisaTvis es meTodi gamousadegaria, vinaidan maT aqvs 

maRali wyalSeRwevadoba da Semkvrivebis droze zustad dakvirveba Znelia.  

konsolidaciis meTodiT filtraciis koeficientis miRebuli Sedegebi 

savsebiT gamosadegia praqtikuli miznebisaTvis gamosayeneblad. amasTan, 

sxva meTodebTan SedarebiT mas aqvs didi upiratesoba, rac gamoixateba, 

upirvelesad, drois ekonomiaSi, vinaidan igi ganisazRvreba sxva kompre-

siul monacemebTan erTad datvirTvis iseTi safexurisaTvis, romelic 

Seesabameba qanis bunebrivi wolis pirobebs.  

mocemul datvirTvaze konsolidaciis meTodiT filtraciis koefi-

cientis gamosaTvlelad rekomendebulia Semdegi formula:  

 
20.85

4(1 ) '

mh
K

e t




 
f

wy.

saS.

 sm/wT, 

 
sadac 0.85-koeficientia da aRniSnavs qanidan wylis gamodevnaze daxarjuli 

drois efeqts. 

m  _ mocemul intervalSi kumSvadobis koe-

ficienti, sm2/kg; 

h  _ nimuSis simaRle mocemul datvir-

Tvaze, sm; 

wy._ wylis simkvrive, romelic 0.001 kg/sm3-

is tolia; 

e
saS.

_ forianobis saSualo mniSvneloba 

mocemuli intervalisaTvis; 

 

't  _ dro (wT), romelic saWiroa mocemul datvirTvaze qanis saerTo 

Semkvrivebis udidesi (80 - 85%) nawilis misaRwevad.  

am formulas iyeneben, Tuki yvela sidide cnobilia kompresiuli cdis 

analizis Sedegad. ucnobia mxolod 't , romelic ganisazRvreba grafiku-

lad da gviCvenebs qanis Semkvrivebas drosTan mmimarTebaSi (konsolidaciis 

mrudi).  

nax. 9.22. konsolidaciis grafiki 

t’ drois gansazRvrisaTvis. 
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grafikze (nax. 9.22) U  konsolidaciis xarisxia, romelic, mocemul 

datvirTvaze cdis dawyebidan t  drois ganmavlobaSi nimuSis simaRlis 

cvlilebis Sefardebaa nimuSis simaRlesTan imave datvirTvaze sruli sta-

bilizaciisas,  procentobiT.  

grafikidan iReben 1t  dros, romelic Seesabameba nimuSis SekumSvas 

90, 80, 70%-da a.S. da 2t  maT naxevars _ 45, 40, 35%. da a.S. maTi fardobiT 

miRebuli monacemebis mixedviT, imave grafikze nebismieri masStabiT ageben 

1t / 2t  damokidebulebis damxmare mruds. masze iReben wertils, romelic 

Seesabameba 5.27-s (cifri aRebulia tercagis mier Teoriuli da praqtikuli 

analiziT) da konsolidaciis mrudis gadakveTamde avleben misgan hori-

zontals, romlis abscisa iqneba saZiebeli 't  dro.  

formulaSi miRebuli 't  drois sididis CasmiT vsazRvravT filtraci-

is koeficients yvela vertikaluri datvirTvis an datvirTvis iseTi safex-

urisaTvis, romelic Seesabameba qanis bunebrivi wolis pirobebs.  

konsolidaciis mrudis zustad asagebad TiToeuli datvirTvis safex-

urze iyeneben 1, 3, 5, 10, 20, 30, 45 wuTis, 1 sT-is intervalebs samuSao drois 

damTavrebamde, momdevno dRe-RameSi erTxel – nimuSis srul Semkvrivebamde. 

 

IX.12. liosuri qanebi da maTi dajdomis gansazRvra  

kompresiul xelsawyoSi 

 

liosi momwvano-yviTeli da moyviTalo-nacrisferi msubuqi Tixnaria, 

romlis mineraluri da meqanikuri Sedgeniloba ar aris dakavSirebuli 

adgilobriv sageb qanebTan da sakmaod mdgradia. misi Tvisebebidan, sain-

Jinro-geologiuri TvalsazrisiT gansakuTrebiT mniSvnelovania milakise-

buri vertikaluri, maRali (44 - 55%-dan 58 - 62 %-mde) makroforianoba. 

zogjer eytoba miwismTxreli cxovelebis mier warmoqmnili msxvili sicar-

ieleebi da xvrelebi. granulometriul SedgenilobaSi ZiriTadi fraqcia 

mtvrovania _ 50 - 80%, qviSuri da Tixuri fraqciebi ar aRemateba 10 - 25%-s. 

fxvieria, roca mSrali gruntis simkvrive < 1.60 g/sm3-ze; bunebrivi teniano-

baa 10 - 12%, iSviaTad – 18%; plastikurobis ricxvi – 10 - 12, denadobis 

zRvari 26 - 28, plastikurobis zRvari 16 - 17, Sinagani xaxunis kuTxe 16 - 

170. liosebisaTvis damaxasiaTebelia filtraciuli Tvisebebis anizo-
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tropuloba, wylebis kapilaruli awevis unari, amasTan wyalgamtaroba 

mniSvnelovania mxolod vertikaluri mimarTulebiT. mSral mdgomareobaSi 

liosebs axasiaTebs maRali SekavSireba, romelic uzrunvelyofs ramdenime 

metridan aTeul metramde mdgradi Zlier cicabo da vertikaluri ferdo-

bebis warmoqmnas, didi raodenobiT Seicavs karbonatul da sulfatur 

marilebs, advilad irecxeba da lbeba, wylian garemoSi ganicdis Cajdomas 

da swraf daSlas, rac ganapirobebs xramebisa da jamismagvari brtyeli 

CaRrmavebebis warmoqmnas. jdomadi Tvisebebi ufro mkafidaa gamoxatuli 

naklebad tenian liosebSi. gruntis wylebis donis qvemoT jdomad 

Tvisebebs ar avlenen, amitom mniSvnelovan deformaciebze dakvirveba Sesa-

Zlebelia miwisqveSa wylebis reJimis mkveTri cvalebadobisas,  ZiriTadad 

sairigacio da hidroteqnikuri nagebobebis mSeneblobebis dros.  

garda tipuri liosebisa, bunebaSi farTodaa gavrcelebul liosebis 

daSlisa da xelmeored daleqvis Sedegad miRebuli Tixnarebi, qviSnarebi, 

iSviaTad Tixebi, e.w. liosismagvari qanebi. tipuri liosebisagan isini gan-

sxvavdebian SedarebiT araerTgvarovnebiT, Seicaven qanebis namtvrevebs, 

xSirad aqvT Sreuli agebuleba da naklebad gamoxatuli tipuri liose-

bisaTvis damaxasiaTebeli Tvisebebi.  

liosuri qanebis dajdomadobis gansazRvra laboratoriulad SeiZ-

leba kompresiuli xelsawyos saSualebiT. cdis mimdinareoba TiTqmis araf-

riT gansxvavdeba Cveulebrivi qanebis kompresiuli Tvisebebze gamocdisagan. 

cdian or nimuSs. erTi nimuSis SekumSva mimdinareobs bunebrivi tenianobis, 

meoresi – wyliT gajerebis pirobebSi.  

cda SeiZleba Catardes erT nimuSzec, aseT SemTxvevaSi garkveul dat-

virTvamde gruntis SekumSva xdeba bunebrivi tenianobisas. sasurvelia es 

datvirTva Seesabamebodes nagebobis datvirTvas, romelsac igi ganavi-

Tarebs bunebriv pirobebSi. kumSvis procesis sruli damTavrebis Semdeg 

imave datvirTvaze awvdian wyals dajdomis srul stabilizaciamde, Semdeg 

saWiroebis mixedviT zrdian moqmed wnevas da cdas agrZeleben, rogorc 

Cveulebrivi gruntebis kompresiuli mrudebis agebisas wylian garemoSi. 
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nax. 9.23. dajdomadi gruntis forianobis koeficientisa da moqmedi datvirTvis 
damokidebulebis grafiki 

 
a _ erTi mrudis meTodiT gamocdisas (isari miuTiTebs nimuSis datenianebis 
dasawyiss); b _ ori mrudis meTodiT gamocdisas: 1 _ bunebrivi tenianobis ni-

muSis mrudi; 2 _ xelovnurad datenianebuli nimuSis mrudi. 
 

 
cdis damTavrebis Semdeg nimuSs iReben xelsawyodan, sazRvraven teni-

anobas da simkvrives, ageben gruntis forianobis koeficientisa da moqmedi 

datvirTvis damokidebulebis grafiks (nax. 9.23).  

'e e e 
m

 da 1 2

0 1 


  



eh h

h e

m
f.j.

 formulebiT gansazRvraven mak-

roforianobis koeficients da fardobiTi jdomadobis sidides.  

formulebSi 1h , 2h  da 'e  Sesabamisad nimuSis simaRle (mm) da fo-

rianobis koeficientis mniSvnelobebia gruntis gawylianebamde da gaw-

ylianebis Semdeg, e
m

 – makroforianobis koeficienti. gamoTvlis Sedegad 

Tu 0e 
m

 da 0.01 
f.j.

 (e.i. 1%), qanebi dajdomads miekuTvneba. maSasadame, 

laboratoriul pirobebSi sawyisia dajdomadobis wneva, romelic qanis 

sruli wyalgajerebis SemTxvevaSi gvaZlevs 0,01 mm fardobiT Cajdomas.  

britanuli standartebiT (БС  1377 5:1990) gruntis Cajdomis gansazRvra 

xdeba Cveulebriv kompresiaze bunebriv an SerCeul wnevaze wylis miwodeb-

iT nimuSis srul konsolidaciamde datvirTvis safexurebis Semdgomi 

gagrZelebiT.  
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 IX.13.  Tixovani qanebis gajirjvebis wnevis Zalis gansazRvra  

kompresiul xelsawyoSi 

 

gajirjvebis Zala (PgZ ) ganisazRvreba gajirjvebisagan damcavi quros 

gareSe kompresiul xelsawyoSi qanis gamocdiT. amisaTvis indikators 

ayeneben nolze, awvdian wyals da akvirdebian indikatoris Cvenebas. mas 

Semdeg, rac aRnusxaven gajirjvebas, qans tvirTaven mcire safexurebad. 

maqsimaluri datvirTva (mpa), romelic aCerebs gajirjvebas, axasiaTebs 

gajirjvebis wnevis Zalas.  

britanuli standartebiT (БС 1377 5:1990) gruntis gajirjvebaze gamoc-

dis procesi igivea, rac kompresiuli maCveneblebis gansazRvrisa. gajir-

jvebas adgenen cdis dros efeqturi datvirTvis (gruntis winaaRmdegobis 

unari datvirTvaze) Semdeg nimuSze wylis miwodebiT – gajirjvebis da-

fiqsirebisas datvirTvis saSualebiT misi gaCerebiT srul konso-

lidaciamde. konsolidaciis Semdeg ageben gajirjvebis drosTan damoki-

debulebis grafiks.  

 
IX.14. qanebis simtkicisa da deformaciuli maCveneblebis  

gansazRvra samRerZa kumSvis meTodiT 

 

bunebrivi wolis pirobebSi qanebi zeviT mdebare masebis wonis 

gavleniT imyofeba daZabul mdgomareobaSi. mSeneblobis Sedegad daZa-

buloba izrdeba da Tu es zrda aRemateba Zvrisadmi qanebis winaaRmdegobis 

Sida Zalebs, isini iwyeben daSlas.  

daSlis dros TanamimdevrobiT gamoiyofa struqturuli kavSiris 

mdgomareobis ganmsazRvreli winaRobis fazebi: drekadi (gverdiTi defor-

maciebi TiTqmis ar aRiniSneba), plastikuri (gamoirCeva gverdiTi defor-

maciis gazrdiT), plastikur-denadi (qanebi kargaven simtkices).  

Tixovan qanebSi es gadasvla mdorea, xistkavSirianSi mdored gadasvla 

SesamCnevia pirvelidan meore fazaSi, meoredan mesameSi ki –naxtomiseburi. 

Wris xelsawyoSi qanebis gamocdisas maTi struqturuli kavSiri SeiZleba 

darRveul iqnes vertikaluri datvirTviT jer kidev cdis dawyebamde. xo-

lo erTRerZa kumSvaze gamocdisas gvaqvs mxolod erTi – vertikaluri 

Zala, maSin, rodesac qanebi bunebriv pirobebSi imyofebian yovelmxrivi 



196 

 

moculobiTi datvirTvis qveS. zemoTqmulidan gamomdinare, gansakuTrebu-

lad sapasuxismgeblo SemTxvevebSi Wris, erTRerZa kumSvisa da kompresiis 

xelsawyoebTan erTad gamoiyeneba samRerZa kumSvis xelsawyoebi _ stabilo-

metrebi (simtkicis mzomi).  

sxva xelsawyoebTan SedarebiT stabilometrebis upiratesoba maTi uni-

versalurobaa _ xelsawyoSi bunebrivis msgavsi pirobebi iqmneba da erTi 

xelsawyoTi yvela ZiriTadi meqanikuri maxasiaTeblis miRebaa SesaZlebeli.  

arsebobs sxvadasxva konstruqciis stabilometrebi, magram mowyo-

bilobis zogadi sqema  da cdis mimdinareobis principi yvela xelsawyoSi 

erTnairia.  

qvemoT ganvixilavT  e. medkovis xelsawyos mowyobilobis sqemas (nax.  

9.24) da misi muSaobis princips.  

xelsawyos konstruqcia iTvaliswinebs cdis mimdinare nimuSze 

vertikaluri da gverdiTi wnevebis ganviTarebas erTmaneTisagan damoukide-

blad. 

 
 

nax. 9.24. e. medkovis stabilometris muSa kameris 
 mowyobilobis sqema. 

 
xelsawyo organuli minisagan (plastiklazisagan) damzadebuli gam-

Wvirvale, masiuri 2-3 sm sisqisa da 10-12 sm diametris kameraa (3). Txel re-

zinis garsacmSi moTavsebuli nimuSi (4) Tavsdeba zeda moZrav (7) da qveda 

uZrav (1) perforirebulStampian dguSebs Soris. nimuSis simaRlis fiqsacia 

xdeba xraxnebiT  _ aretirebiT (16). kameris qveda _ bazisi (11) da zeda na-

wili SeerTebulia miltuCebiT (2; 5), rac mTlianobaSi qmnis xelsawyos 

korpuss. SemSvebi sarqvlis (6) saSualebiT mcire simZlavris manometriani 

xelis tumboTi muSa kamera ivseba wyliT, icleba _ xelsawyos korpusis 
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qveda miltuCze damontaJebuli gamSvebi miliT (13), cdis mimdinareobisas 

nimuSidan wylis moSoreba xorcieldeba zemoT aRniSnuli forovani Stam-

pis gavliT, wvrili arxis (12), samkapa milisa (14) da wyalmimRebi 

rezervuaris (15) saSualebiT.  

cdis dawyebamde mowmdeba stabilometris korpusis hermetuloba. 

amisaTvis muSa kameras avseben wyliT da akvirdebian voliumometrs. masSi 

wylis gamoCena miuTiTebs hermetulobis darRvevas. am SemTxvevaSi yur-

adReba eqceva miltuCebis  WanWikebis moWeris xarisxs.  

mowmdeba, mTlianadaa gamodevnili Tu ara haeri muSa kameridan. 

amisaTvis odnav xsnian SemSveb sarqvelTan (6) damakavSirebel tumbos 

Slangs, stabilometris korpusis gverdze gadaxrisas, Tu korpusis qveda 

nawilSi gamoCnda haeris buStebi, aseT SemTxvevaSi, aucilebelia misi gam-

odevna. amitom SemSveb sarqvels (6) kvlav gadaketaven, gadaabruneben ise, 

rom gamSvebi mili (10) moeqces zemoT. aReben milis xraxns da iwyeben muSa 

kameraSi wylis Catumbvas haeris buStebis mTlianad gamodevnamde.  

xelsawyo mohyavT normalur mdgomareobaSi. muSa kameraSi kvlav Ca-

tumbaven wyals, vidre ar Seirxeva manometris isari. 

nimuSs RerZuli datvirTva gadaecema dguSis (7) saSualebiT dgarze 

damontaJebuli berketiani wnexiT. wnexis mxebis Sefardebaa 1 : 12. dat-

virTva xorcieldeba safexurebad, sawonebis TandaTanobiTi zrdiT.  

vertikaluri deformacia izomeba 0.01 mm sizustiT, dguSze damagrebu-

li indikatorebiT (8), gverdiTi wneva _ 0,1 kgZ/sm2 sizustiT, manometris (17) 

saSualebiT.  

simtkicis maCveneblis gansazRvrisas nimuSi mihyavT daSlamde mudmivi 

gverdiTi datvirTvis gazrdiT wnevis SemcirebiT (sax. standarti 12248-96, 

gv. 14). zogadad, stabilometrSi SeiZleba ganviTardes 2 mpa  vertikaluri 

wneva, xolo gverdiTi – 1 mpa-mde, roca gamosacdeli nimuSis simaRle 110 

mm-ia, diametri _ 55 mm. nimuSi Tavsdeba (qanCebis moWeris saSualebiT) rezi-

nis standartul diafragmaSi.  

 

 
stabilometriT miRebuli cdis Sedegebis damuSaveba 
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samRerZa kumSvaze stabilometriT Catarebuli cdis monacemebis sa-

fuZvelze SesaZlebelia ganisazRvros qanebis TiTqmis yvela meqanikuri _ 

rogorc deformaciuli, ise simtkicis maCveneblebi.  

meqanikuri maCveneblebis saangariSo da grafikuli gamosaxvis arsi 

dawvrilebiT mocemulia xistkedlebian-kompresiuli Wrisa da erTRerZa 

kumSvis cdebis ganxilvisas. gansxvaveba mxolod isaa, rom stabilometriT 

miRebuli sidideebi metad sarwmunoa. qvemoT SevCerdebiT, mxolod qanebis 

zRvruli wonasworobis simtkicis Sefasebis e.w. “daZabulobis wris” anu 

“moris wris” grafikul gamosaxvaze (nax. 9.25).  

diagramis ageba xdeba minimum ori cdis monacemebis safuZvelze. ab-

scisaTa RerZze gadaizomeba mTavari _ vertikaluri (romlis drosac 

xdeba nimuSis rRveva) 1  da gverdiTi 3  Zalebis mniSvnelobebi. maT 

sxvaobaze, rogorc wris diametrze, ageben pirvel wres, amave wesiT _ meo-

re wres da a.S. qanis rRvevis kuTxeebis ( 1 , 2   da a.S.) mixedviT poulo-

ben mxeb B ,  1B  da a.S.  wertilebs da maTi SeerTebiT iReben e.w. 

“momvlel” wrfes. monakveTi, romelsac wrfe kveTs ordinatTa RerZze, as-

axavs gruntis SeWidulobas (C  mpa), xolo abscisaTa RerZTan Sedgenili 

kuTxe _ Siga xaxunis kuTxe ( ). 

 
nax. 9.25. Tixovani qanis Zvris zRvruli winaRobis diagrama. 

 

qviSebisaTvis Zvrisadmi zRvruli winaRoba SeiZleba dadgindes erTi 

cdis monacemiT (nax. 9.26). am SemTxvevaSi Tixovani nimuSebis msgavsad 

vpoulobT B  wertils, saidanac ordinatTa saTavesTan gavlebuli wrfe 

abscisaTa RerZTan gvaZlevs Siga xaxunis kuTxes ( ). 
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nax. 9.26. qviSis Zvrisadmi zRvruli  

     winaRobis diagrama. 

 

X Tavi 

 

qanebis fizikur - meqanikuri Tvisebebis laboratoriuli 

gansazRvris Sedegebis statistikuri damuSavebis meTodika 

 

gruntebis maxasiaTeblebis normatiuli da saangariSo maCveneblebi 

 

sainJinro-geologiuri amocanebis gadasawyvetad, kerZod, normatiuli 

da saangariSo maCveneblebis misaRebad, xSir SemTxvevaSi aucilebelia 

masobrivi laboratoriuli monacemebis ganzogadeba maTematikuri statis-

tikis meTodebis gamoyenebiT (sax.standarti 20522-75). 

aseTi meTodebis gamoyenebisas aucilebelia qanebis genetikuri, 

stratigrafiuli da petrografiuli erTgvarovnebis wesis – normaluri 

ganawilebis mkacri dacva, amasTan damuSaveba SesaZlebelia im SemTxvevaSi, 

Tu gvaqvs erTnairi meTodikiT  erTi da imave maxasiaTeblis aranakleb 

eqvsi gansazRvra. saerTod erTeuli maCveneblebis raodenobas iReben 

daproeqtebis normebis mixedviT da damokidebulia nagebobis klasze, 

kvlevis stadiaze da a.S 

nebismieri normaluri ganawileba SeiZleba daxasiaTdes Semdegi 

statistikuri maxasiaTeblebiT: saSualo ariTmetikuliT ( A ), saSualo 

kvadratuli gadaxriT _ standartiT ( ) da variaciis (cvalebadobis) 

koeficientiT (V ). 

saSualo ariTmetikuli aris qanis Tvisebis ganmazogadebeli 

maCvenebeli, romelic yvela maCvenebels Soris yvelaze sarwmunod miiCneva. 

saSualo kvadratuli gadaxra da variaciis koeficienti ki aris qanis ama 

Tu im Tvisebis gabnevis xarisxi _ saSualo ariTmetikulis mimarT 

calkeuli gansazRvrebis gadaxra. 
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qanis normatiul ( An ) da saangariSo ( A ) maCveneblad Zvraze wina-

Robis sidideebis -  da c -s garda, miiReba maTi saSualo ariTmetikuli 

( A ), romelic tolia calkeul ganazomTa ( iA ) jamis fardobisa maT 

ricxvze ( n ). qvemoT yvela saangariSo formulaSi jami ( ) aiReba 1i  -dan 

n -mde:  

iA
A A

n
  n   

Siga xaxunis kuTxes ( ) da SeWidulobis Zalis (c ) normatiul 

maCveneblebs iTvlian formulebiT:  

2
i i i i iP P P

C
     




n ; 

    
 



i i i in P P
tg n ; 

sadac  i  _ mZvreli Zalis maCvenebelia;  

iP  _ gruntze ganviTarebuli normaluri kuTri dawola; 

n  _ Zvrisadmi winaRobis maCveneblebis gansazRvraTa raodenoba. 

 
22( )   i in P P  

saSualo kvadratuli gadaxras mZvreli Zalis (  ), SeWidulobisa 

( c ) da Siga xaxunis kuTxisaTvis ( tg ) angariSoben formulebiT: 

 
2

2


   
 



i iPtg C

n

n n ; 

 
2




  


i
c

P
 tg

n
   


;  

xolo qanis simkvrivis (  ), deformaciis modulisa ( E ) da ( R ) er-

TRerZa kumSvisaTvis  formuliT: 
  

2

1

A A

n


 


. 

variaciis koeficienti (V ), zemoT moyvanili yvela maCveneblisaTvis 

tolia saSualo kvadratuli gadaxris fardobisa maT saSualo ariTme-

tikulTan ( A ):    V
A


 .  

saWiroa aRiniSnos, rom es monacemi forianobis koeficientisa ( e ) da 

tenianobisaTvis (W ) ar unda aRematebodes 0.15-s, deformaciis modulis 
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( E ), erTRerZa kumSvisa ( cR ) da Zvrisadmi winaRobis maCveneblebisaTvis (  

da C ) ki – 0.30.  

sainJinro-geologiuri elementis gamoyofisas ugulebelyofen e.w. uxeS 

gadaxrebs anu calkeuli monacemebis minimalur da maqsimalur 

maCveneblebs, romlebic ar akmayofileben pirobas 3A   an, ufro zustad,  

gad iAA . 

mocemul formulaSi   aris statistikuri kriteriumi, romelsac 

iReben  cxrilidan   ganazomTa ricxvis 1n  -is mixedviT (cxrili X.1). 

gad  –  gadanacvlebuli saSualo kvadratuli gadaxraa da tolia: 

n

AA 2)( 
gad     . 

cxrili X.1 
statistikuri kriteriumis mniSvneloba ( ) 0.95 albaTobisaTvis 

 
ganazomTa 
ricxvi,  

n  

kriteriumis 
mniSvneloba, 

  

ganazomTa 
ricxvi,  

n  

kriteriumis 
mniSvneloba,  

  

ganazomTa 
ricxvi,  

n  

kriteriumis 
mniSvneloba, 

  
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

2,07 
2,18 
2,27 
2,35 
2,41 
2,47 
2,52 
2,56 
2,60 
2,64 
2,67 
2,70 
2,73 
2,75 
2,78 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

2,80 
2,82 
2,84 
2,86 
2,88 
2,90 
2,91 
2,93 
2,94 
2,96 
2,97 
2,98 
3,00 
3,01 
3,02 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3,03 
3,04 
3,05 
3,06 
3,07 
3,08 
3,09 
3,10 
3,11 
3,12 
3,13 
3,14 
3,14 
3,15 
3,16 

 

qanis araerTgvarovnebis gamo gadasawyveti amocanis gaTvaliswinebiT 

saangariSo mniSvnelobad rekomendebulia miRebul iqnes erTi standartiT 

Semcirebuli an gadidebuli maCvenebeli _ generaluri saSualo (maTemat-

ikuri molodini), romelSic Secdoma gamoricxulia.  

mcire albaTobebs, romlebsac ugulebelyofen masalis damuSavebisas, 

uwodeben niSnadobis dones. magaliTad, Tu niSnadobis doned miviRebT  

5%-s, maSin yvela gansazRvris 95% unda iyos 2A  intervalSi.  

normaluri ganawilebis ganazomTa sarwmuno sazRvrebis Sefasebas 

axdenen stiudentis kriteriumis ( t ) ganawilebiT, romelic aiReba cxri-
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lidan P -saimedo albaTobis (imedi) 0.90; 0.95; 0.99%; mniSvnelobebisaTvis 

(cxrili X.2).  

saangariSo maCveneblebis ( A ) miRebisas iTvaliswineben qanze usaf-

rTxoebis koeficientis (Ku ) mniSvnelobas, romelic tolia:  

(
1

1


 
Ku ),  

xolo saangariSo maCvenebeli Tavis mxriv udris normatiuli 

maCveneblis  fardobas ( An ) usafrTxoebis koeficientTan: 

(1 )
A

A A
K

  n
n

uK
 

mocemul formulebSi saSualo maCveneblis sizustis maxasiaTe-

belia. Zvrisadmi winaRobis maCveneblisaTvis t V  .  

simkvrivis ( ), deformaciis modulisa (E ) da erTRerZa kumSvisaTvis 

( R ) ki 
t V

n

  . 

cxrili  X.2 
stiudentis kriteriumis mniSvneloba 

  

n  P P n  P P  
0.90 0.95 0.99 0.90 0.95 0.99 

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

6,314 
2,920 
2,253 
2,132 
2,015 
1,943 
1,895 
1,860 
1,833 
1,812 
1,796 
1,782 
1,771 

12,706 
4,303 
3,182 
2,776 
2,571 
2,447 
2,365 
2,306 
2,262 
2,228 
2,202 
2,179 
2,160 

63,657 
9,925 
5,841 
4,604 
4,032 
3,707 
3,499 
3,355 
3,250 
3,169 
3,106 
3,055 
3,012 

14 
15 
16 
17 
18 
19 
20 
25 
30 
40 
60 
120  
>120 

1,761 
1,753 
1,746 
1,740 
1,734 
1,729 
1,725 
1,708 
1,697 
1,684 
1,671 
1,658 
1,645 

2,145 
2,131 
2,120 
2,110 
2,101 
2,093 
2,086 
2,060 
2,042 
2,021 
2,000 
1,980 
1,960 

2,977 
2,947 
2,921 
2,898 
2,878 
2,861 
2,845 
2,787 
2,750 
2,704 
2,660 
2,617 
2,576 

 

saangariSo maCvenebelSi "+" da "_" niSani miuTiTebs garantirebuli 

sazRvrebis SesaZlo minimumisa da maqsimumis mniSvnelobas gadasawyveti am-

ocanisagan damokidebulebiT miRebuli niSnadobis doniT. 

yvela klasis nagebobebis mSeneblobisaTvis winaswari kvlevisa da 

mesame da meoTxe klasis nagebobebis, eleqtro da kavSirgabmulobis 

sayrdeni boZebis kvlevis dros, rogorc fizikuri, ise meqanikuri 
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maxasiaTeblebis normatiuli sidide ( An ) SeiZleba miRebul iqnes saanga-

riSo maCveneblad. 

 
 
 
 

XI  Tavi 

 

sxvadasxva sainJinro-geologiuri jgufis qanebze Senoba-

nagebobaTa daproeqtebis Taviseburebani 

 

XI.1.  kldovan da naxevrad kldovan qanebze  

Senoba-nagebobaTa daproeqtebis Taviseburebani 

 

kldovani qanebi gamoirCeva maRali simtkiciT, mcire deformaciu-

lobiTa da dabali wyalSeRwevadobiT, atmosferuli faqtorebis zegav-

lenisadmi sakmao mdgradobiT, amitom praqtikulad maTze SesaZlebelia 

nebismieri masStabisa da tipis nagebobaTa aSeneba. 

naxevrad kldovani qanebi, kldovani qanebisagan gansxvavdeba SedarebiT 

dabali fizikur-meqanikuri maCveneblebiT da maRali wyalSeRwevadobiT, 

rac ganpirobebulia maTi Sedgenilobis, aRnagobisa da fizikuri 

mdgomareobis (napralianoba, gamofitva da a.S.) TaviseburebebiT. rogorc 

kldovani qanebis, ise naxevrad kldovani qanebis sainJinro-geologiuri Se-

fasebisaTvis arsebiTia maTi wolis pirobebis, napralianobisa da 

gamofitvis xarisxis Seswavla. gansakuTrebiT didi yuradReba eqceva 

Sreulobis Tanmxvedr cicabo ferdobebs ( 025  ), romlebic umetesad 

saWiroeben damatebiT gasamagrebel samuSaoebs (sayrdeni kedlebis 

mowyobas, sarWeebian damagrebasa da a.S.).  

naxevrad kldovani qanebi xSirad aris sxvadasxva nagebobaTa sa-

fuZveli. maTze dasaSvebi datvirTvebi cvalebadobs 0.5 - 1.5 mpa-is far-

glebSi. garegani procesebis zegavleniT es qanebi zogjer imdenad aris 

saxeSecvlili, rom iwvevs mraval garTulebas, rogorc mSeneblobis, ise 

eqspluataciis procesSi. amitom TiToeul konkretul SemTxvevaSi 

mSeneblobis pirobebis Sefaseba saWiroa sainJinro-geologiuri monacemebis 

individualuri Seswavlis safuZvelze. 
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kldovan da naxevrad kldovan gruntebze saangariSo winaRoba ( 0R ) 

SeiZleba dadgindes samSeneblo normebisa da wesebis gaTvaliswinebiT (sn 

da w xidebi da milebi – 2.05.03-84 aucilebeli danarTi 24, gv. 185), formu-

liT 3,00 
m

R
R . mocemul formulaSi R aris erTRerZa kumSvisadmi 

simtkicis maCvenebeli kgZ/sm2 , m  - saimedoobis koeficienti (tolia 1.4-is); 

0.3 _ gamofituli gruntis Semamcirebeli koeficienti (gamoufitavi grunt-

isTvis iReben 0.6). 

 
XI.2. fxvier SeukavSirebel da rbil SekavSirebul qanebze  

Senoba-nagebobebis daproeqtebis Taviseburebani 

 
fxvieri SeukavSirebeli qanebi umetesad sxva arsebuli qanebis meqani-

kuri daSlis produqtia, romlebic Semdeg zRvis fskerze an kontinentze 

daleqvis dros ganicdian daxarisxebas da namtvrevi masalis zomebis 

mixedviT warmoqmnian qanebis did jgufs. am jgufis qanebis saerTo 

Tvisebaa sifxviere, e.i. Semadgenel nawilakebs Soris kavSiris ararseboba.  

datvirTvisas msxvilnatexovani qanebi praqtikulad ar ganicdian 

SemWidroebas, gamoirCevian maRali wyalSeRwevadobiT. wyalnajer 

mdgomareobaSi sustad ewinaaRmdegebian seismur zegavlenas.  

im SemTxvevaSi, rodesac qviSebi safuZvlis gruntebia, wneva uSualod 

nawilakidan nawilakze gadadis Sexebis wertilebSi. maTTvis damaxasi-

aTebelia wnevis gavleniT umniSvnelo Semkvriveba. mkvrivi qviSebi sakmaod 

saimedo safuZvelia sxvadasxva sainJinro nagebobebisaTvis.  

bunebriv garemoSi qviSebis deformaciebma, mdinareTa wyaldidobam da 

sxva pirobebma, SesaZlebelia gamoiwvios qviSuri nawilakebis gadaadgileba 

da forianobis zrda e.w. kritikul forianobamde, romlis drosac qviSa 

datvirTvisas mniSvnelovnad jdeba da naklebad gamosadegia saZirkvlad 

raime mniSvnelovani nagebobisTvis. amitom, wminda fxvier qviSebze 

mSeneblobisas rekomendebulia maTi Semkvriveba ximinjebis CasobiT an vi-

braciiT.  

rbili SekavSirebuli qanebi wvrildispersiuli danaleqi qanebis didi 

da gansakuTrebuli jgufia. sainJinro-geologiuri TvalsazrisiT es qanebi 

metad sayuradRebo warmonaqmnebia xSir SemTxvevaSi maTzea dakavSirebuli, 
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rogorc Tanamedrove geologiuri procesebis mniSvnelovani nawili, aseve 

mSeneblobisa da nagebobebis eqspluataciis procesSi warmoqmnili gar-

Tulebani.  

fxvier natexovani da aradajdomadi Tixovani qanebisaTvis saZirkvlis 

winaswari zomebi SeirCeva konstruqciuli mosazrebebis an imis gaT-

valiswinebiT, rom saproeqto nagebobis  qveS dasaSvebi saSualo dawneva 

toli iyos XI.1-XI.2 cxrilebSi moyvanili monacemebisa.  

mocemuli cxrilebiT SeiZleba vixelmZRvaneloT III-IV klasis nage-

bobaTa saZirkvlis SesarCevad, rodesac saqme gvaqvs qanebis horizontalu-

rad ganlagebul SreebTan, Sreulobis sisqeze kargad SenarCunebuli feni-

anobiT. 

cxrili XI.1   

pirobiTi saangariSo dawneva msxvilnatexovan da qviSur gruntebze 

 

gruntis dasaxeleba 0R , mpa 

msxvilnatexovani 
kenWebi (RorRi) qviSiani SemavsebliT 
kristaluri natexebis xreSi (xvinWa)   
danaleqi qanebis xreSi (xvinWa) 

 
0.6 
0.5 
0.3 

qviSebi mkvrivi 
saSualo 
simkvrivis 

msxvili 
saSualomarcvlovani  xreSi (xvinWa) 
wvrili, sustad teniani 
teniani da wyalnajeri 
mtvrovani: 
sustad teniani 
teniani  
wyalnajeri 

0.6 
0.5 
0.4 
0.3 
 

0.3 
0.2 
0.15 

0.5 
0.4 
0.3 
0.2 
 

0.25 
0.15 
0.10 

 
 samSeneblo normebi da wesebi, 2.02.01-83. sarekomendacio danarTi 3, cx.1.2, gv.37 

 

cxrili  XI.2   
Tixovan aradajdomad gruntebze pirobiTi saangariSo dawnevebi 

 

Tixovani gruntis 
saxeebi 

gruntis 
forianobis 
koeficienti, 

e  

0R  mpa gruntis 

konsistenciisas 

Jk =0 Jk =1 

qviSnari 0.5 
0.7 

0.3 
0.25 

0.3 
0.22 

Tixnari 0.5 
0.7 
1.0 

0.3 
0.25 
0.2 

0.25 
0.18 
0.1 

Tixa 
 
 
 

0.5 
0.6 
0.8 
1.1 

0.6 
0.5 
0.3 
0.25 

0.4 
0.3 
0.2 
0.1 
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SeniSvna: e -sa da Jk -is Sualeduri mniSvnelobis SemTxvevaSi da-

saSvebia 0R -is gansazRvra interpolaciiT, dasawyisSi e  mniSvnelo-

bis Semdeg miRebuli monacemis mixedviT Jk =0 da Jk =1-s Soris. 

 samSeneblo normebi da wesebi, 2.02.01-83. sarekomendacio danarTi 3, cx.3, gv. 37 

 

dajdomadi fuZe gruntebis pirobiTi saangariSo wnevebi moyvanilia 

aseve XI.3 cxrilSi. 

cxrili. XI.3   

dajdomad gruntebze pirobiTi saangariSo dawnevebi 
 

gruntis    
dasaxeleba 

0R  mgpa 

bunebrivi agebulebis gruntebi 
ConCxis moculobiTi woniT, 


C
, g/sm3³ 

Semkvrivebuli gruntebi 
ConCxis moculobiTi woniT, 


C
, g/sm3³ 

1.35 1.55 1.60 1.70 
qviSnari 0.3/0.15 0.35/0.18 0.2 0.25 
Tixnari 0.35/0.18 0.4/0.2 0.25 0.3 
SeniSvna: mricxvelSi mocemulia bunebrivi agebulebis dajdomadi gruntebis 

dawnevis mniSvneloba wyalnajerobis 0.5S w koeficientiT maTi datenianebis 

SeuZleblobis SemTxvevisaTvis, mniSvnelSi - 0R -is mniSvneloba imave 

gruntebisaTvis, 0.8S w  SemTxvevisaTvis an ufro dabali maCvenebliT, rodesac 

mosalodnelia maTi gawylianeba. 


C

 da Sw -is Sualeduri mniSvnelobebisas 0R  ganisazRvreba interpolaciiT. 

 
  samSeneblo normebi da wesebi. 2.02.01-83. sarekomendacio danarTi 3, cx.4, gv. 37 

 
dajdomadi fuZe gruntebis pirobiTi saangariSo wnevebis gaT-

valiswinebiT dasaSvebia saZirkvlis zomebis saboloo SerCeva:  

a) fuZis gruntebisaTvis, Tu maTSi ar aRiniSneba sveli teqnologiuri 

procesebi; 

b) samrewvelo, saswyobe, sasoflo-sameurneo daniSnulebis da maTi 

msgavsi erTsarTuliani araTanabari jdomis mimarT naklebad mgrZnobiare 

konstruqciebis mqone (svetisebur saZirkvelze 40 tZ, lentiseburze ki 8 tZ 

/m datvirTvisTvis) nagebobebisaTvis; 

g) araumetes samsarTuliani, ukarkaso, sacxovrebeli da sazoga-

doebrivi SenobebisaTvis lentiseburi saZirkvliT 10 tZ/m datvirTvamde.  

dajdomad gruntebze mSeneblobisas aucilebelia dacul iqnes dajdo-

mad gruntebze mSeneblobis pirobebi (sn da w – 2.02.01-83, Tavi 3, gv. 16). ker-

Zod, qanebis datenianebisagan dacva, maTi nawilobrivi an sruli moWra, 

Rrma an ximinjebiani tipis saZirkvlis mowyoba, romlis drosac gamoricx-
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ulia dajdoma mSeneblobis dawyebamde qanebis winaswari gatenianebiT da 

mZime datkepniT C =1.65 - 1.67 g/sm³-mde, qimiuri an Termuli damagrebiT, 

betonis baliSebis mowyobiT. dajdomis procesis xelovnuri daCqareba 

SesaZlebelia gruntis qveda nawilis gatenianebiT da WaburRilebSi maTi 

Semdgomi siRrmiTi afeTqebis energiis gamoyenebiT. 

rac Seexeba gajirjvebad gruntebze nagebobaTa daproeqtebas saWiroa 

gaTvaliswinebul iqnes maTi specifikuri Tvisebebi, kerZod, gatenianebisas 

moculobaSi mateba, xolo gamoSrobisas – Sekleba. am Tvisebebis aR-

mosafxvrelad mimarTaven gajirjvebadi gruntis moWras nawilobrivi an 

sruli SecveliT, qviSis (mtvrovanis garda), xreSis, RorRis an adgilo-

brivi aradajdomadi gruntis baliSebis mowyobiT maTi aranakleb 1.55 g/sm³ 

simkvrivemde datkepniT.  

eluviur naleqebze nagebobaTa daproeqtebisas saWiroa gansakuTrebu-

li yuradReba, vinaidan isini Zalze araerTgvarovania, rogorc siRrmis, 

ise farTobis mixedviTac. eluviuri danaleqebi SeiZleba warmodgenili 

iyos sustad gamofituli kldovani da naxevrad kldovani qanebiT, msxvil-

natexovani, qviSovani da Tixovani saxesxvaobebiT, romlebSic mosalod-

nelia sxvadasxva arasasurveli procesebis da dauSvebeli deformaciebis 

ganviTareba. Zlier gamofituli kldovani msxvilnatexovani qanebi 

(mWadaqva) samSeneblo qvabulebSi advilad iSleba. wyalnajer qviSnarebsa 

da mtvrovan qviSebSi SeiZleba ganviTardes mcuravi procesebi. SedarebiT 

maRali forianobisa ( 0.6e  ) da naklebad wyalnajeri ( 0.7S w ) qanebi 

gatenianebisas ganicdian Cajdomas.  

eluviur naleqebze mSeneblobisas arasasurveli deformaciebis ganvi-

Tarebis Tavidan asacileblad mimarTaven nagebobis fuZe qanebis zeda zo-

nis fxvieri, “jibeebis”, “budeebis” gawmendas, maT Secvlas da datkepnas 

gamoufitavi qanebis natexebiT. Tu es RonisZiebebi arasakmarisia, akeTeben 

ximinjebian saZirkvels, awarmoeben qimiur, Termul damagrebas an gad-

awyveten konstruqciuli gziT. 

gansakuTrebul pirobebSi dajdomad, gajirjvebad, gamarilianebul 

gruntebSi geologiur garemosTan nagebobis urTierTmoqmedebis sfero gan-

isazRvreba miwisqveSa wylebis doniTa da reJimiT.  

 

XI.3. gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis   
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qanebze Senoba-nagebobebis daproeqtebis Taviseburebani 

 

gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis mqone 

qanebis jgufs miekuTvneba: niadagebi, torfi da torfiani qanebi, lamebi, 

mcuravi, mariliani, mzrali da xelovnurad nayari qanebi, romlebic xasi-

aTdebian specifikuri TvisebebiT da umetes SemTxvevaSi mSeneblobisaTvis 

araxelsayrelia.  

niadagis Tvisebebi zogadad damokidebulia mineraluri da organuli 

nawilakebis raodenobriv Semcvelobaze: wabla, tundris, Savmiwa da rux 

niadagebs aqvs aradamakmayofilebeli fizikur-meqanikuri Tvisebebi, xSirad 

Seicaven wyalSi xsnad marilebs, datenianebisas rbildebian, iburcebian, 

gamoSrobisas ikleben moculobaSi, nagebobaTa safuZvlad araxelsayreli 

qanebia da eqvemdebarebian moxsnas. mSeneblobisaTvis SedarebiT 

xelsayreli Tvisebebi aqvs tyis ewer da kordovan-ewer niadagebs. 

 torfisa da torfiani qanebis maRali forianoba da mcire simtkice 

ganapirobebs maT did kumSvadobas. wyliT gajerebuli torfis amtanunari-

anoba praqtikulad nulis tolia. amitom torfian gruntebze mcire nayaris 

mowyobis SemTxvevaSic ki nayaris didi nawili Cadis torfSi da iwvevs mis 

gamoWyletas ise, rom nayaris qveda nawilis simZlavre bevrad aRemateba 

torfiani zedapiris zeda nawilisas. 

torfiani gruntebis gamonawuri mJave reaqciisaa, didi raodenobiT 

Seicavs Tavisufal gogirdmJavas, amitom, masze mSeneblobisas aucilebelia 

gamoyenebul iqnes Tixamiwiani cementi. cdebma daadastura, rom xis xi-

minjebi ar ganicdian lpobas gruntis wylebis donis zeviTac ki, Tu gan-

Tavsebulia torfiani zedapiris 30-50 sm-iT qveviT. torfsa da torfian 

qanebze mSeneblobis aucileblobis SemTxvevaSi mimarTaven maT nawilobriv 

an srul moxsnas, iyeneben ximinjebian saZirkvlebs, nagebobebs amagreben 

armirebuli sartylebiT, nakerebiTa da sxv. 

lamebze mSeneblobis mniSvnelovani moTxovna dasaSvebi datvirTvebis 

zustad dadgena da saZirkvelSi maTi bunebrivi mdgomareobis SenarCuneba, 

ximinjebiani saZirkvlebisa da qviani yrilebis baliSebis gamoyeneba, 

araTanabari dajdomis mimarT aramgrZnobiare nagebobebis aSeneba, 

gruntebis xelovnurad gaumjobeseba, datkepna, gamagreba, drenireba 

vertikaluri qviSiani drenebiT.  
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mcurav gruntebze saZirkvlis daproeqteba ar SeiZleba, maT ga-

naTavseben qvena fenis qanebze an RorRian da xreSian baliSebze. Rrma 

saZirkvlebis SemTxvevaSi iyeneben ximinjebs.  

miwisqveSa gamonamuSevrebis gayvanis dros sargebloben specialuri 

samagrebiT sangrevis winswrebiT, gamyvani farebis daxmarebiT.  

uSualod mcurav qanebs aumjobeseben teqnikuri melioraciis saSu-

alebebiT _ cementaciiT, silikatizaciiT, xelovnuri daSrobiT, gayinviT, 

Spunturi jebirebiT da a. S.  

mSrali gamarilianebuli gruntebi xasiaTdeba maRali meqanikuri 

TvisebebiT, magram wylian garemoSi gaxsnisas es Tvisebebi mniSvnelovnad 

mcirdeba da aRiniSneba dajdoma, agresiuloba betonisa da rkinis mimarT 

da sxv.  

aseT qanebze mSeneblobis wamowyebamde aucilebelia vicodeT qanebis 

marilianobis xarisxi, advilad da saSualod xsnadi marilebis 

Sedgeniloba, wylisa da marilebis moqmedebis reJimi. mSeneblobisas  sa-

pirispiro RonisZiebebad SeiZleba CaiTvalos: zedapiruli Camonadenis reg-

ulireba, miwisqveSa wylebis drenaJi, aucileblobis SemTxvevaSi – kon-

struqciuli gadawyveta an saZirkvlis ganTavseba daumarilianebul 

gruntebze damarilianebuli gruntebis CaWriT.  

mzrali qanebis yinvismieri amoburcva, miyinviT gamowveuli movlenebi, 

xolo galxobisas mniSvnelovani dajdomebi, nagebobebisTvis bunebriv 

saZirkvlad gamoyenebis Seswavlis gansakuTrebuli sferoa, rac detalurad 

ganixileba sainJinro-geologiis damoukidebel specialur nawilSi _ sain-

Jinro mzralmcodneobaSi.  

nayari anTropogenuli qanebis warmoqmna ganpirobebulia adamianis 

sxvadasxva saxis saqmianobiT. is SeiZleba warmodgenili iyos: samrewvelo, 

samSeneblo da sayofacxovrebo narCenebiT, gegmazomierad Seqmnili naya-

riT, sasargeblo wiaRiseulis Ria da miwisqveSa damuSavebis Sedegad Se-

qmnili Siga da gare sayrelebiT. aseTi qanebi gamoirCeva gansakuTrebuli 

araerTgvarovnebiT – Sedgenilobis siWrelisa da, saerTod, yvela im 

Tvisebis mixedviT, romelic maT gamoyenebas nagebobebis ganTavsebis 

TvalsazrisiT arasasurvels, zogjer ki sruliad uvargiss xdis. 
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samrewvelo da samSeneblo narCenebiT warmodgenili nayari sakmaod 

araerTgvarovania. maTze nagebobebis ganTavsebisaTvis iyeneben ximinjebian 

saZirkvlebs an saZirkveli ZiriTad naleqebamde dahyavT.  

warmoebisa da sayofacxovrebo narCenebi grovdeba ZiriTadad na-

gavsayrelebze. aseT nayar qanebze, rogorc wesi, mSeneblobas ar awarmoe-

ben. saZirkveli dahyavT ZiriTad qanamde an mimarTaven qanis gaumjobesebas 

– mis nawilobriv an mTlian Secvlas, ximinjebiani saZirkvlis gamoyenebasa 

da sxv.  

gegmazomierad Seqmnil nayari SeiZleba warmodgenili iyos sxvadasxva 

naleqebiT, rogorc fxvieriT, ise TixianiT. aseT nayarze SesaZlebelia 

mSenebloba mxolod sainJinro-geologiuri pirobebis detaluri Seswavlis 

Semdeg.  

sasargeblo wiaRiseulis damuSavebiT Seqmnili Siga da gare 

sayrelebi, Cveulebriv, sainJinro-geologiuri Seswavlis mxriv sainteresoa 

mxolod ferdobebis mdgradobis TvalsazrisiT.  

nayar fuZe gruntebze pirobiTi saangariSo wnevebi saZirkvlis zomebis 

winaswari  SerCevisaTvis  moyvanilia qvemoT, XI.4 cxrilSi.  

es monacemebi SesaZlebelia gamoviyenoT nayar gruntebze nagebobis 

saZirkvlis zomebis saboloo SerCevisaTvis, Tu mosalodneli datvirTvebi 

svetisebur saZirkvelze ar aRemateba 40 tZ, lentiseburze ki _ 8 tZ/m. 

cxrili. XI.4  

nayari fuZe gruntebis pirobiTi saangariSo wnevebi 
 

 
 
 

nayari gruntis saxeebi 

pirobiTi saangariSo wneva, 0R  mpa 
qviSebi: msxvili, saSu-
alo, wvrili, widebi 
da maTi msgavsi qanebi 

qviSa mtvrovani, Tixo-
vani gruntebi, nacari 
da maTi msgavsi qanebi 

tenianobis xarisxi, Sw   

0.5S w   0.8S w  0.5S w  0.8S w  

warmoebis narCenebisa da gegmazomierad 
nayari datkepnili gruntebi. 
  
imave qanebis dautkepnavi  nayari. 
 
datkepnili gruntebisa da warmoebis nar-
Cenebis sayreli  
 
imave qanebis dautkepnavi sayreli  

0,25 
 
 

0,18 
 

0,15 
 
 

0,12 

0,20 
 
 

0,15 
 

0,12 
 
 

0,10 

0,18 
 
 

0,12 
 

0,12 
 
 

0,10 

0,15 
 
 

0,10 
 

0,10 
 
 

0,08 

SeniSvna: 1. cxrilSi moyvanilia 0R -is mniSvnelobebi 1 2h   m ganTavsebis saZirkvlebisaTvis. 

1 2h   m (saZirkvlis faqtiuri ganTavsebis siRrme) SemTxvevaSi 0R  mcirdeba 
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1 1( ) / 2K h h h  sidideze gadamravlebiT; 2.. 0R -is mniSvneloba miekuTvneba warmoebis narCenebis 

sayrels organuli CanarTebis araumetes 10%-is Semcvelobis SemTxvevaSi; 3. dautkepnavi 

gruntebisa da warmoebis narCenebis nayarisa da sayrelisaTvis 0R  aiReba cxrilidan 0.8 

koeficientiT; 4. 0R -is sidide Sw  0.5 - 0.8 Sualeduri mniSvnelobisaTvis dasaSvebia aviRoT 

interpolaciiT. datkepna exeba: vibraciuli manqanebiT da vibrosatkepnebiT 1,5 m-mde datkep-
nil fxvier qviSebs; hidrovibrodamtkepniT 6 m-mde wyalgajerebul qviSebs da zedapiridan 

3 m-mde Sw≤0,7 tenianobis xarisxis mZimed datkepnil warmoebis narCenebisa da gegmazomi-
erad nayar da sayrel gruntebs. 

 
 samSeneblo normebi da wesebi 2.02.01-83 sarekomendacio danarTi 3, cxr. 5, gv. 37 

 
XI. 4. miwisqveSa gamonamuSevrebiT gamowveuli qanebis deformaciebi miwis 

zedapirze da masze Senoba-nagebobebis daproeqtebis Taviseburebani 

 

miwis qerqSi qanebi gravitaciuli Zalis gavleniT daZabul mdgomareo-

baSi imyofebian. samTo gamonamuSevrebis gayvanis SemTxvevaSi aRiniSneba 

daZabulobis, misi koncentraciisa da samTo wnevebis warmoqmna. samTo 

wnevebis moculobis are damokidebulia amgebi qanebis fizikur-meqanikur 

Tvisebebze, geologiur agebulebaze, gamonamuSevris ganlagebis siRrmeze, 

damuSavebis teqnikur pirobebsa da simagreze. gansakuTrebiT maRali samTo 

wnevebi aRiniSneba rTul teqtonikur, qanebis intensiuri danaoWebis piro-

bebSi, dabali fizikur-meqanikur Tvisebebis mqone qanebSi. 

samTo wneva samTo gamonamuSevrebis irgvliv iwvevs sainJinro-

geologiur movlenebs, rogoricaa samTo dartymebi, qanebis gamovardna, 

burcva, Camongreva, masivis daZvra da a.S. es movlenebi viTardeba aramarto 

msxvili sabadoebis damuSavebis dros, aramed gvirabebis, koleqtorebis, 

Stolnebisa da sxva saxis SedarebiT mcire moculobis miwisqveSa samuSa-

oebis Catarebisas. 

mcire moculobis gamomuSavebuli sivrcis mZlavri mtkice qanebis 

wyebis SemTxvevaSi zogjer es procesi mimdinareobs ramdenime wlis 

ganmavlobaSi (Cveulebriv 8-10 weli), zogjer ki deformaciebi swrafad 

aRwevs miwis zedapirs, warmoqmnis e.w. Zvris anu dajdomis muldas da 

iwvevs Senoba-nagebobebis dazianebas da ngrevasac ki. 

muldis formirebaSi mniSvnelovan rols asrulebs Sreebis mon-

acvleoba, magaliTad, Tu plastikuri qanebi ganTavsebulia mtkice qanebis 

qveS, maSin miwis zedapiris deformacia sakmaod mkveTri da intensiuria. 

plastikuri qnebis ZiriTad qanebze ganTavsebis SemTxvevaSi miwis zedapiris 

CaRunva TandaTanobiTi, mdore da aramkveTri xasiaTisaa. qanebis daZvris 
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procesSi arsebiTi mniSvneloba aqvs masivis napralianobas. napralianoba 

SesamCnevad aCqarebs daZirvis process, aadvilebs qanebis Sreebisa da 

blokebis vertikalur gadaadgilebas. Zvris procesi mniSvnelovnad aris 

damokidebuli agreTve damuSavebuli fenis ganlagebis siRrmeze, damuSave-

bis simZlavreze, gamomuSavebul sivrceze, zemdebare qanebis fizikur-

meqanikur Tvisebebsa da zogierT sxva faqtorze. muldis sazRvrebSi de-

damiwis zedapiris dajdomis sidide, saSulaod miwisqveSa gamonamuSevris 

simZlavris 0.6-0.7 nawils Seadgens. muldis centralur nawilSi igi mer-

yeobs ramdenime santimetridan 1-2 m-mde. 

dajdomis muldis farTobi mudam aRemateba gamomuSavebuli sivrcis 

zomebs, rac ganpirobebulia gamomuSavebuli sivrcis Tavze qanebis daZvriT 

da misi gverdebidan garkveuli kuTxiT (Zvris kuTxe) moZraobiT (nax. 11.1). 

         

 

  

                









s

 
 

nax.11.1. gamomuSavebul sivrceze warmoqmnili dajdomis muldis  
centri da periferiuli nawilebi. 

 
 

muldis centralur nawilSi metnaklebad Tanabaria jdoma da naklebi 

sididis deformaciebi warmoiqmneba. muldis napirebSi qanobi da miwis zed-

apiris gaRunvebi didia da nagebobebSi aRiniSneba maTi araTanabari jdome-

bi da mniSvnelovani deformaciebi.  

Tu masivis amgebi Sreebi daxrilad aris ganlagebuli, zedapirul 

ZvrasTan erTad SeiZleba moxdes gadaadgileba daSrevebis sibrtyis 

gaswvriv, rac gansakuTrebiT SesamCnevia Sreebis 20-300-ze metad daxris 

SemTxvevaSi.  

horizontaluri Sreebriobisa da 100 m fenis simZlavris SemTxvevaSi 

Zvris (Caqcevis) kuTxe ( ) 68-dan 700-mde aiReba, fenis didi simZlavris 

dros _ 720. dasamuSavebeli Sris daxris SemTxvevaSi () Zvris zRvruli 
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kuTxeebi azevebasa da daqanebaze Sesabamisad  da  -is  

tolia, 27  0-is SemTxvevaSi  (nax. 11.1).  

mocemul formulebSi Zvris kuTxe ( ) igivea, rac zemoT aRniSnuli 

Sreebis horizontaluri ganlagebis SemTxvevaSi. 

Zvris kuTxeebis markSaiderebTan erTad dadgena mniSvnelovnad ga-

napirobebs nagebobaTa daproeqtebis, mSeneblobisa da eqspluataciis sis-

wores. didi deformaciis prognozirebisas aseT teritoriebze mSenebloba 

mizanSewonili ar aris. sxva SemTxvevaSi saWiroa: nagebobaTa racionaluri 

orientireba dajdomis muldis mdebareobis mimarT; fuZe gruntebis saan-

gariSo winaRobis gazrda; sixistis Sesamcireblad Senobis dayofa seqcie-

bad; nagebobebis mzidi konstruqciebis simtkicis gazrda da maTi morgeba 

araTanabari dajdomisadmi; saZirkvlis gaZliereba; maRalxarisxovani saSe-

ni masalis gamoyeneba da mSeneblobis xarisxis amaRleba; samTo samuSaoe-

bis racionalurad warmarTva iseT siRrmeze, rom dedamiwis zedapirze ar 

warmoiqmnas saSiSi deformaciebi da sxv.  

samSeneblo normebisa da wesebis (sn da w. 2.02.01-83 gv. 23) mixedviT 

gamomuSavebul teritoriebze nagebobaTa saZirkvlis tipis SerCevisas 

gruntebi, romelTa deformaciis moduli ( E ) naklebia 100kgZ/sm2 (<10 mpa)-ze 

an miwis zedapirze mosalodnelia maTi samSeneblo Tvisebebis mkveTri 

gauareseba, saWiroa praqtikulad arakumSvadi dabali xvedriTi SeWidu-

lobisa da maRali xaxunis kuTxis mqone gruntis "baliSis" mowyoba. ubneb-

ze, sadac gadaadgilebis procesi damTavrebulia, mSenebloba SesaZlebelia 

damcavi RonisZiebebis gareSe. 
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Tavi XII 

 

gruntebis ganawileba jgufebad maTi damuSavebis  

sirTulis mixedviT 

 

sxvadasxva tipis samSeneblo-sainJinro sakiTxebis gadawyvetisas xSi-

rad saWiroa gruntebis Sefaseba maTi damuSavebis sirTulis Tvalsaz-

risiT. 

aRniSnul sakiTxebze detaluri monacemebi arsebobs samSeneblo 

normebis da wesebis meoTxe nawilis mexuTe TavSi (sn da w. IV-5-82 

gruntebi), sadac gruntebis sxvadasxva tipisaTvis maTi bunebrivi sim-

kvrivis saSualo maCveneblebis gaTvaliswinebiT mocemulia meqanizebuli 

da xeliT damuSavebis SemTxvevaSi gruntebis jgufebad ganawileba da-

muSavebis sirTulis mixedviT. XII.1 cxrilSi mocemulia gruntebis ZiriTa-

di tipebis Sefaseba damuSavebis sirTulis mixedviT.  

cxrili XII.1 

s
n 

d
a 
w
. 
r
ig

iT
i 

#
 

gruntis mokle daxasiaTeba 

b
u
ne
b
r
iv
 m
d
g
o
ma
r
eo

b
aS

i 
g
r
u
nt

is
 s

aS
u
al

o
 s

i
m-

kv
r
iv
e,
 k
g
/m

3  

er
T
c
ic

x
vi
an
i 

eq
s
ka
va
t
o
r
iT

 
d
am
u
S
av
eb

is
as

 

x
el

iT
 d

am
u
S
av
eb

i
s
as

 

1 2 3 4 5 

1 

alevroliti  

a) dabali simtkicis 1500 IV IVp 

b) naklebad mtkice 2200 V Vp 

3 

argiliti       

fiqlisebri, naklebad mtkice 2000 V Vp 

masiuri, saSualo simtkicis 2200 _ VI 

12 
xvinWa 

bunebrivi ganlagebis, (aluvioni) 2000 V Vp 

13 xvinWiani grunti 1800 IV IVp 

15 

kirqva 

a) naklebad magari 1200   Vp 

b) saSualo simagris 2300   VI 

g) magari 2700   VII 
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1 2 3 4 5 

17 

konglomerati da breqCia       

a) Tixur cementze, dabali simagris 1900_2100 V V 

b) kirqvis cementze saSualo simagris 2300 _ VI 

g) kaJis cementze, magari 2600 _ VII 

19 

ZiriTadi siRrmuli qanebi (graniti, sieniti, dioriti, gabro, gneisi da 
sxv.)  

a) msxvilmarcvlovani, dabali simagris 2500 _ V 

b) saSualomarcvlovani saSualo simagris 2600 _ VI 

g) wvrilmarcvlovani, magari 2700 _ VII 

18 
ZiriTadi amonTxeuli qanebi (doleriti, bazalti, 
porfiritebi, traqitebi da sxv.) Zlier 
gamofituli saSualo simagris 

2600 _ VII 

22 

mergeli  

a) dabali simagris 1900 IV IVp 

b) naklebad magari 2300 V Vp 

g) saSualo simagris 2500 _ VI 

28 

qviSaqva  

a) gamofituli, dabali simagris 2200 _ V 

b) Tixur cementze, saSualo simagris 2300 _ VI 

g) kirqvis cementze, magari 2500 _ VII 

30 

winaswar gafxvierebuli qanebi _ VI _ 

SeniSvna: buldozerebiT da rodaruli eqskavatorebiT damuSavebisas 
miekuTvneba IV jgufs 

31 

fiqlebi  

a) gamofituli, dabali simagris 2000 V IVp 

b) Tixuri naklebad magari 2600 V IVp 

g) saSualo simagris 2800 _ VI 

d) gakvarcebuli, magari 2300 _ VII 

39 

RorRi  

a) 40 mm-mde zomis 1750 II II 

b) 150 mm-mde zomis 1950 II III 

40 

Slaki  

a) qarxnis, fxvieri 700 I I 

b) qarxnis, damjdari 700 I II 

g) metalurgiuli, gamofituli _ II III 

  

SeniSvna: buldozerebiT damuSavebisas #13 miekuTvneba yvela SemTxvevaSi 
III jgufs, #14 - I jgufs. #14 mravalcicxviani eqskavatoriT damuSavebisas 
miekuTvneba imave jgufs, rogorc erTcicxviani eqskavatoriT damuSave-
bisas, e.i. I; I; II. 
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gruntis mokle daxasiaTeba 
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3  

gruntis meqanikuri damuSaveba  

x
el

iT
 d

am
u
S
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i
s
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T
c
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x
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i 
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mi
l
s
ad

en
eb

i
s
 m
S
en
eb

l
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b
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(r
o
t
o
r
u
l
i 
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s
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t
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r
iT

) 

s
kr
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iT

 

b
u
l
d
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g
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g
r
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d
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o
r
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s
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u
r
R
i 
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w
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b
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o
b
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iT
 

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

6 

kenWnarian-xreSian-qviSiani gruntebi (zomebis mixedviT) 

a) 80 mm-mde 1750 I _ II II II III _ _ II 

b) > 80 mm-ze 
   > 80 mm-ze kaWaris CanarTebiT 

1950 II _ III _ III _ _ _ III 

g) 10 %-mde 1950 III _ _ _ III _ _ _ III 

d) 30 %-mde 2000 IV _ _ _ IV _ _ _ IV 

e) 70 %-mde 2300 V _ _ _ IV _ _ _ Vp 

v) > 70 %-ze 2600 VI _ _ _ IV _ _ _ VII 

8 

Tixa 

a) rbil- da Znelplastikuri, Canar-
Tebis gareSe 

1800 II II II II II II II I II 

b) rbil- da Znelplastikuri 10 %-mde 
CanarTebiT 

1750 II II II II II III _ I II 

g) rbil- da Znelplastikuri > 10 % 
CanarTebiT 

1950 III _ III II II _ _ _ III 

d) naxevrad magari konsistenciis 1950 III _ III II III III III II III 

e) magari konsistenciis 
1950-
2150 

IV _ III _ III _ _ II IV 

9 

niadagis fena 

a) mcenaris fesvebis gareSe 1200 I I I I I I I I I 

b) mcenaris fesvebiT 1200 I II I I II _ _ I II 

g) RorRis, xreSisa an samSeneblo 
masalis CanarTebiT 

1400 I II II I II _ _ I II 

  

liosi 

a) rbilplastikuri 1600 I II II I I I I I I 

b) Znelplastikuri 1600 I II II II I II _ _ II 

g) magari 1800 IV _ _ II III _ _ _ III 

27 

qviSa 

a) erTgvarovani 1600 I II II II II II III I I 

b) RorRis, kenWnaris, xreSisa da 
samSeneblo nareviT 10 %-mde  

1600 I II II II II II III I I 

g) 10 %-ze meti CanarTebiT 1700 I _ II II II _ _ _ II 

d) barqanebisa da diunebis 1600 II _ III _ III III _ _ II 
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1 2 3 4 5 6 7 8 9 10 11 12 

33 

Tixnari  

a) rbilplastikuri, CanarTebis 
gareSe 

1700 I I I I I I I I I 

b) rbilplastikuri, RorRis, ken-
Wnaris, xreSis da samSeneblo ma-
saliT 10 %-mde da Znelplastiku-
ri_erTgvarovani  

1700 I II II I I I _ I I 

g) rbilplastikuri 10 %-mde 
CanarTebiT; Znelplastikuri 10 %-mde 
CanarTebiT; naxevradmagari da magari 
konsistenciis, erTgvarovani, 10 %-
mde CanarTebiT 

1750 II _ II II II _ _ _ II 

d) naxevradmagari da magari kon-
sistenciis kenWnaris, xreSis da sam-
Seneblo masalis >10 %-ze CanarTebiT 

1950 III _ II _ II _ _ _ III 

34 

qviSnari  

a) plastikuri, erTgvarovani 1650 I II II II II II II II I 

b) magari konsistenciis, CanarTebis 
gareSe; plastikuri da magari, Ror-
Ris, kenWnaris, xreSis an samSeneblo 
masalis 10 %-mde CanarTebiT 

1650 I II II II II II II II I 

g) plastikuri da magari, 10 %-ze 
meti CanarTebiT 

1850 I _ II II II _ _ _ II 

35 

torfi  

a) xis fesvebis gareSe 
800-
1000 

I I I I I I I I I 

b) 30 mm-mde sisqis xis fesvebiT 
950-
1100 

I I I I I _ _ I II 

g) > 30 mm-ze sisqis xis fesvebiT 
900-
1200 

II _ I _ II _ _ _ II 

 

SeniSvna: cxrilebSi rigiTi nomrebi da gruntis aRniSvnebi mocemulia 

samSeneblo normebisa da wesebis mixedviT; gruntis bunebrivi simkvrivis 

maCveneblebi, saklasifikacio saxelmZRvanelo maCveneblad ar miiReba. 
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XIII Tavi 

 

sainJinro-geologiuri kvlevebis teqnikuri angariSi  

da sainJinro-geologiur rukebze standartiT miRebuli  

zogierTi aRniSvna 

 

XIII. 1. sainJinro-geologiuri kvlevebis teqnikuri angariSi 

 

mSeneblobisaTvis sainJinro-geologiuri kvlevebi unda tardebodes 

aRmasrulebeli organos gadawyvetilebis safuZvelze da teqnikuri dava-

lebis Casatareblad moicavdes Semdeg monacemebs: obieqtis dasaxelebas, 

samuSaos stadiurobas (etapebs), daproeqtebisa da mSeneblobis vadebs, 

garemos dacvis racionaluri RonisZiebebis dasabuTebis aucilebel sawyis 

monacemebs. garda aRniSnulisa, saWiroa monacemebi saproeqto nagebobis 

xasiaTis, zomis, saZirkvlis savaraudo tipis, datvirTvis, nagebobis 

miwisqveSa nawilis ganTavsebis siRrmis Sesaxeb.  

Sesrulebuli sainJinro kvlevebis Sedegebi damkveTs unda gadaeces 

teqnikuri angariSis saxiT arsebuli standartebis mixedviT (samSeneblo 

normebi da wesebi, 11-02-96).  

sainJinro-geologiuri kvlevis teqnikuri angariSi unda moicavdes 

Semdeg Tavebs:  

Sesavals, sadac mocemuli unda iyos teritoriis sainJinro-

geologiuri kvlevebis Catarebis safuZveli, amocanebi, adgilmdebareoba, 

saproeqto obieqtze adre Catarebuli Sesrulebuli samuSaoebis saxeebi, 

moculoba, Catarebis dro, calkeuli Catarebuli samuSaos meTodebi, 

SemsrulebelTa vinaoba, programis SesaZlo Secvla da misi dasabuTeba; 

sainJinro-geologiuri pirobebis Seswavlilobas _ sainJinro-geolo-

giuri pirobebis ukeT dasadgenad arsebuli masala unda iZleodes maTi 

gamoyenebis SesaZleblobas;  

fizikur-geografiul da teqnogenur pirobebs _ ganxilul unda iqnes 

klimati, reliefi, geomorfologiuri pirobebi, mcenareuli safari, ni-

adagebi, hidrografia, monacemebi teritoriis sameurneo gamoyenebis 

TvalsazrisiT, adgilobrivi mSeneblobis gamocdileba, Senoba-nagebobebis 

fuZe gruntebis deformaciis xasiaTi da mizezebi (Tu arsebobs aseTi).  
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geologiur agebulebas _ unda aRiweros stratigrafiul-genetikuri 

kompleqsebi, qanebis ganlagebis pirobebi, gakeTdes gamoyofili Sreebis ge-

netikuri tipebis liTologiuri da petrografiuli daxasiaTeba, neoteq-

tonika;  

hidrogeologiur pirobebs _ saproeqto obieqtze mosalodneli wyal-

Semcveli horizontebis gavlenas nagebobebis mSeneblobasa da eqspluata-

ciaze, miwisqveSa wylebis dones, gavrcelebas, ganlagebas, kvebis wyaros, 

qimiur Sedgenilobas, agresiulobas betonze, koroziul aqtivobas li-

Tonebze da hidrogeologiuri pirobebis cvalebadobis prognozirebas 

mSeneblobisa da eqspluataciis pirobebSi;  

gruntis Tvisebebs _ gamoyofili gruntebis yoveli sainJinro-

geologiuri elementis fizikur, wylovan, meqanikuri Tvisebebs, qimiur 

Sedgenilobasa da maTi sivrcobrivi cvlilebebis daxasiaTebas;  

specifikur gruntebs _ maT arsebobasa da gavrcelebas (mravalwliani 

gayinuli, dajdomadi, gajirjvebadi, organul-mineraluri da organuli, 

damarilianebuli, eluviuri da teqnogenuri), kavSirs reliefis garkveul 

formebTan, geomorfologiur elementebTan, maTi gavrcelebis sazRvrebs, 

simZlavresa da ganlagebis pirobebs, genezisisa da formirebis Tavisebu-

rebebs, reliefis damaxasiaTebel formebs, liTologiur da mineralur 

Sedgenilobas, mdgomareobasa da specifikur Taviseburebebs;  

geologiur da sainJinro-geologiur procesebs _ am procesebis 

arsebobas, maTi gavrcelebis zonasa da siRrmeebs, procesebis tipizaciasa 

da kavSirs reliefis garkveul formebTan, geomorfologiur elementebTan, 

gruntis tipebTan, hidrogeologiur pirobebTan, teqnogenur zemoqmedebas-

Tan, yoveli procesis ganviTarebis mizezebs, faqtorebs, arsebuli damcavi 

RonisZiebebis efeqturobasa da mdgomareobas, procesebis ganviTarebis 

prognozs drosa da sivrceSi, saproeqto obieqtTan maTi moqmedebis sfer-

os, geologiuri da sainJinro-geologiuri procesebis saSiSroebisa da 

riskis Sefasebas, teritoriis gamoyenebis SesaZleblobas, rekomendaciebs, 

sainJinro-damcavi nagebobebis gamoyenebis, maT Soris arsebulis rekon-

struqciis RonisZiebebs; 

sainJinro-geologiur daraionebas – rukaze gamoiyofa: raioni, qve-

raioni, ubani da a.S. samSeneblo moednebis, trasebis, variantebis Sefasebas 

maTi samSeneblo pirobebis xelsayrelobis mixedviT, nagebobis mSeneb-
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lobisa da eqspluataciis Sedegad geologiuri garemos cvlilebebis 

prognozis gaTvaliswinebiT – samSeneblo teritoriis momzadebisa da maTi 

SesaZlo gamoyenebis sainJinro RonisZiebebis rekomendaciebs.  

fuZe-saZirkvlebis daproeqtebisas aucilebelia gaTvaliswinebul iqnes 

moWris Semdeg miwis nayofieri Sris gamoyeneba, naklebad nayofieri, an 

darRveuli sasoflo-sameurneo miwebis aRdgena (rekultivizacia), ganaSeni-

anebis raionis gamwvaneba da a.S.  

daskvnas – mokled unda aRiniSnos saproeqto gadawyvetis Sesasrule-

blad sainJinro-geologiuri kvlevebis Sedegebi da rekomendaciebi, Semdgo-

mi specialuri sainJinro kvlevebis Catarebis aucileblobis dasabuTeba. am 

ukanasknel SemTxvevaSi unda moxdes damkveTis saqmis kursSi Cayeneba da 

xelSekrulebis Secvla, garkveuli damatebebis Setana sainJinro kvlevebis 

Rirebulebisa da drois cvlilebis miTiTebiT;  

gamoyenebuli masalis sias – moicavs angariSis Sedgenis dros gamo-

yenebuli fonduri da gamoqveynebuli masalis CamonaTvals;  

SeniSvna. Tu nagebobis moqmedebis sferoSi ar aris miwisqveSa wylebi, 

an saSiSi geologiuri da sainJinro-geologiuri procesebi, teqnikuri an-

gariSis Sesabamis TavebSi is ar ganixileba.  

kvlevisas arastandartuli meTodis gamoyeneba saWiroa calke Tavad 

iqnes mocemuli;  

grafikul nawils – winasaproeqto dokumentaciis dasamuSaveblad te-

qnikuri angariSi unda moicavdes faqtobrivi masalis rukebs (farTobebis, 

trasis, teritoriebisas, agreTve maT variantebs), sainJinro-geologiuri 

pirobebis rukebs, sainJinro-geologiuri daraionebis rukebs, sainJinro-

geologiur Wrilebs, samTo gamonamuSevrebis aRweras an WaburRilebis 

svets, aucileblobis SemTxvevaSi – specialur rukebs.  

grafikuli nawilis Sedgenisas aucilebelia standartebiT 

(sax.standarti 21.302-96) miRebuli aRniSvnebis gamoyeneba (Tavi XIII.2).  

danarTs _ laboratoriulad gansazRvris, gruntebis Tvisebebisa da 

miwisqveSa wylebis qimiuri Sedgenilobis monacemebs maTi statistikuri 

damuSavebis SedegebiT; 

geofizikuri, gruntebis kvlevebis savele, stacionaruli dakvirve-

bebisa da sxva samuSaoebis (Tu Sesrulebulia) Sedegebis cxrilebs, 

dakvirvebis wertilebis aRwerasa da koordinatebs. 
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XIII.2. sainJinro-geologiur rukebze standartiT miRebuli 
zogierTi aRniSvna (sax.standarti 21.302-96) 

 
sxvadasxva sisqis (mm) xazebis gamoyenebis sfero 

 
 

 
0.7 Wrilis xazi 

 
0.3 daStrixvis xazi 

                    
                             sazRvris xazebi: 

 

 
1.5 raionis 

 
1.0 qveraionis 

      
SeniSvna: ubnis, SreebSorisi, stratigrafiuli da teqtonikuri kontaq-

tis, hidroizohifsebisa da hidropiezebis xazis sisqe aiReba 0.5 -0.7 mm. 

savaraudo sazRvrebi _ imave sisqis wyvetili xazebiT; hidroizohifsebis da 

hidropiezebis _ lurjad teqtonikuri geologiuri procesebisa da 

movlenebis kontaqtis _ wiTliT, danarCeni _ Savi feriT. 

 
teqtonikis da Sreebis wolis elementebis grafikuli aRniSvna 

 

30
0

 

Sreebis mimarTeba, daqane-
ba da daxris kuTxe 

 

sinklinis RerZi 
da misi daZirvis 
mimarTuleba 

70
0

 

Sreebis gadayiravebuli 
ganlageba 

 

antiklinis RerZi 
da misi daZirvis 
mimarTuleba 

 
          gruntebis ZiriTadi saxeebi  
 

danaleqi qanebi magmuri qanebi 

 

lodi, RorRi, xvinWa, 
kaWari, kenWi, xreSi 

 

kldovani magmuri 
qanebi_magari; 
napralovani an 
gamofituli 

 

qviSa_xreSovani da 
msxvili; saSualo; 
wvrili da mtvrovani  

graniti, sieniti 

 

Tixa, Tixnari, 
qviSnari 

 

dioriti, granodio-
riti 

 

liosi (liosismagvari 
Tixnari, Tixa ) _ 
dajdomadi aradajdo-
madi  

gabro, peridoditi 



222 

 

 

daunawevrebeli: Tixovani         
qanebi; qviSebi; Tixovani         
qanebi da qviSebi.  

lava, tufi 

 

kldovani danaleqi qane-
bi_magari; napralovani an 
gamofituli 

metamorfuli qanebi 

 

breqCia, konglomerati, 
graveliti 

 
amfiboliti, gneisi   

 

 
qviSaqva, alevroliti, ar-
giliti. 
  

kvarciti, marmarilo 

 

kirqva, dolomiti, 
mergeli 

 
rqaula, Tixafiqali, 

 
lami, torfi.   

 

niadagi, xelovnuri na-
yari.   

 

TabaSiri, anhidriti, qva- 
marili 
 

  

    

geomorfologiuri elementebis, geologiuri procesebisa 
 da movlenebis grafikuli aRniSvnebi 

 
 

3

2

1

 

warba (an sazRvrebi) _ 
ferdobis; terasebis. 

 
seli; solifluqcia. 

 

safexuri _ te-
qtonikuri; eroziuli. 

 

gamotanis konusi _ 
Zveli; formirebadi 

 
abrazia, erozia. 

 

Rrmulebi _ Cajdo-
mis; sufozuri. 

 

zrdadi xevi; xevis 
fskeris garecxva. 

 

karstuli Zabrebi – 
aqtiuri; stabi-
lizebuli. 

 
Svavi; zvavi. 

 

mewyeri aqtiuri; 
stabilizebuli 

 
SeniSvna: geologiur procesebs da movlenebs gamosaxaven wiTeli feriT. 
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samTo gamonamuSevrebisa da hidrogeologiuri  
elementebis grafikuli aRniSvnebi 

 
 

2

0.5

N1

0.3 
Surfi, Wa 2-52-5

 

gruntisa da te-
qnogenuri wylebi 
(siRrme m-obiT) 

 

WaburRili: sakarota-
Jo; saZiebo 

 

wneviani wylebis          
gavrcelebis 
sazRvrebi 

2-1

3.0 0.4

0.6
3 - N

 
hidrogeologiuri 

17-N2

1.2 0.1

 

wyaroebi: aRmavali, 
daRmavali;  

 

wyalSemcveli 
gruntebi; Waobi 

 

damSrali; 
kaptirebuli 

 

SeniSvna: hidrogeologiuri elementebi aRiniSneba lurji feriT; zeda 

nawilSi mocemulia gamonamuSevris (an wyaros) nomeri, defisiT -  wyal-

Semcveli horizontis geologiuri asakis indeqsi. marcxniv debiti l/wm an 

wylis done metrobiT. marjvniv wylis mineralizacia g/l. qveda nawilSi 

marcxniv – donis daweva metrobiT, marjvniv filtraciis koeficienti Kf 

m/dR.R an sm/wm. 

 

nimuSis aRebis da gruntis gamocdis wertilebi 
 
 

nimuSis aRebis wertilebi: gruntis gamocdis wertilebi: 

0.7

5

 
wylis sinjis 

 

Wra_brunviTi, 
Cveulebrivi. 

13

2

10

5

 

grunti _ dauSleli 
da daSlili 
struqturis  

presiometriT, 
statikuri datvir-
TvebiT 

  
 

zondireba _ 
statikuri, dina-
mikuri 

 
SeniSvna: marjvniv mocemulia nimuSis an sinjis nomeri, qvemoT -  gam-

ocdis Sedegi (mineralizacia, simkvrive, deformaciis moduli da a.S.); 

wylis sinjis aRebis wertili aRiniSneba lurji feriT. 
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sainJinro geologiur Wrilebsa da saZiebo gamonamuSevrebis  
svetebze Tixovani qanebis konsistenciisa da qviSebis tenianobis 

 xarisxis pirobiTi grafikuli aRniSvnebi 

  

 

Tixa, Tixnari, 
qviSnari - magari kon-
sistenciis; qviSa - 
sustad teniani  

 

qviSnari-
plastikuri, qviSa-
teniani 

 

Tixa, Tixnari- naxev-
rad magari da magar-
plastikuri  

Tixa, Tixnari- 
rbilplastikuri da 
denad plastikuri; 
Tixa, Tixnari -
denadi, qviSa -
wyalnajeri  
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Tavi XIV 

 

zogierTi ganzomilebis erTeulebi 

 

 

1.   masis (wonis) erTeulebi 
 

tona (t) = 1000 kg 
centneri (c) = 100 kg 
kilogrami (kg) = 1000 g 
grami (g) = 1000 mg 
mikrogrami = 10-6 g 
fuTi = 0.01638 t 

girvanqa = 0.40951241 kg 
loti = 12.80 g 
misxali = 4.266 
kiloniutoni KH = 100 kg 
kilopaskali KПa = 106 kg. 

 
2. Zalis erTeulebi 

 

kilogram Zala (kgZ) = 9.80655 H (niutoni) 
niutoni (n) = 0.102 kgZ = 105 dinas 
funti Zala (Ф-с ing. Zalis erTeuli) = 4.44822 n 

 
niutoni _ Zalis erTeuli, romelic 1 kg masis mqone sxeuls aniWebs 1 m/wm2 aC-
qarebas. 1 n = 1 kg. 1 m/wm2 
dina – 1 din =1 g . 1 sm/wm2  

 

 

3. wnevisa da meqanikuri daZabulobis erTeulebi 
 

paskali (pa) = 0.102 kgZ/m2 = n /m2 = 10 din/sm2  

kgZ/sm2 = 105  pa = 0.1 mpa (megapaskali) = 102 mpa = 10 t/m2 
 

 

 
4. sigrZis erTeulebi 
 
kilometri (km) = 1000 m 
metri (m) = 100 sm 
decimetri (dm) = 10 sm 
santimetri (sm) = 10 mm 

mikroni (-mk) = 10-6 m 
milimikroni (mmk) = 10-3 mk =10-9 m  
angstremi (A) = 10-10 m. 
versi= 1.067 km 
saJeni=2.134 m 
arSini=0.7112 m 

verSoki=4,445 mm 
geografiuli mili (ekvatoris gra-
dusis 1/15) = 7,420 km 
inglisuri mili = 1760 iards = 
1609,344 m 
sazRvao mili = 6080 futi = 1853,194 m 
iardi = 3 futs = 0.9144 m 
futi (ft) = 12 diums = 0.3048 m 
diumi = 0.0254 m 

 
5. farTobis erTeulebi 

 
heqtari (ha) = 104 m2 
ari (a) = 100 m2 
akri = 0.4047 ha 
desetna = 1.093 ha 
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6. siTxeebis moculobebis sazomi erTeulebi 
 

1 m3 = 103 litri (l) 
litri = 103 sm3 
vedro = 1,230 dkl = 12.3 l 
dekalitri (dkl) =10 l 
mililitri (ml) =0,001 l 
bareli = 31,5 galons = 119,23 l 
galoni = 4 kvartims = 4,546 l 
kvartimi = 1.1365 l 
bareli (aSS navTobi) = 159,8 l 
galoni (aSS navTobi)=0.8326 ing.galons                
ing.galoni = 3.785 l 
 
7. drois erTeulebi 

 
dRe-Rame (dR/R) =24sT=1440 wT=86400 wm 
wuTi (wT) = 60 wami (wm) 
saaTi (sT) = 60 wT = 3600 wm. 
 
 
8. sxvadasxva 

 
farangeicis skaliT 00 = 17.20 

kelvinis skaliT abs. noli = - 273.20 

atmosfero = 1.033 kg/sm2 

cxenis Zala = 0.7355 kilovati 

kilovati = 1.360 cx. Zala



227 

 

l i t e r a t u r a 

 
 
a. betextini _ mineralogiis kursi, Tb. "teqnika da Sroma" 1957 
 
v. lomTaZe – sainJinro petrologia, Tb. “ganaTleba” 1987 
 
v. lomTaZe – qanebis fizikur-meqanikuri Tvisebebis laboratoriuli 
kvlevis meTodebi. Tb. “ganaTleba” 1989 
 
d. CxeiZe – sainJinro geologia, Tb. “ganaTleba” 1979 
 
g. WoxoneliZe – laboratoriuli praqtikumi sainJinro geologiaSi, Tb. 
spi-s gamocema, 1961 
 

Ананьев В.П., Коробкин В.И. -" Инженерная геология", М. «Высшая школа» 1973 

 

БС – 1377 част 1-9. Британские стандарты." Тестирования грунтов в строительных целях". 

BSI 1990 

 

ГОСТ –" Государственные стандарты ". 

 

ГОСТ – 1207-66." Грунты. Отбор, упаковка, хранение и транспортировка образцов". М. 

«Стройиздат», 1966. 

 

ГОСТ – 25 100-82." Грунты. Классификация". М.," Изд-во стандартов", 1982. 

 

ГОСТ –12 248-96. "Грунты. Методы лабораторного определения характеристик прочности 

и деформируемости". М., «Изд-во стандартов» 1996. 

 

ГОСТ _ 20 522-77. "Грунты. Метод статистической обработки результатов определений 

характеристик", М.," Изд-во стандартов", 1975. 

 

ГОСТ 21.302-96 – "Условные графические обозначения в документации по инженерно-

геологическим изысканиям. М.," Изд-во стандартов ",1996. 

 

"Методика оценки прочности и сжимаемости крупнообломочных грунтов с  пылеватым  и 

глинистым заполнителем и пылеватых  и глинистых грунтов с крупнообломочными 

включениями. М., "Стройиздат", 1989. 

 

"Методическое пособие по инженерно-геологическому изучению горных пород". Т. I-II, 

под редакцией Е.М.Сергеева, С.Н. Максимова, Г.М. Березкиной. М., Изд-во МГУ, 1968. 

 

Приклонский В.А.-" Грунтоведение", ч. I., изд-во 3-е,"Госгеолиздат". 1955.  

 

"Руководство по проектированию оснований зданий и сооружений". М., "Стройиздат", 

1978. 

 

Сергеев Е.М. -"Общее грунтоведение". Изд-во МГУ 1952. 

 

Сергеев Е.М. Грунтоведение. М. Изд-во МГУ 1971. 

 



228 

 

СНиП  - "Строительные нормы и правила". 

 

СНиП – IV – 5-82. "Грунты". М.,"Госстрой СССР". 1982. 

 

СНиП. 1.02.07–87. "Инженерные изыскания для строительства". М.,"Госстрой СССР". 

1988. 

 

СНиП. 11-02-96. "Инженерные изыскания для строительства".Основные положения. 

М.,"Минстрой России", 1997. 

 

СНиП. 2.05.03–84. "Мосты и трубы. Расчетное сопротивление грунтов основания осевому 

сжатию". М., "Госстрой СССР". 1988. 

 

СНиП. 2.02.01-83. "Основания зданий и сооружений". М., "Изд-во Стандартов", 1985. 

 

СНиП. II-7-81. "Строительство в сейсмических районах". "Стройиздат", 1982. 

 

"Справочник по инженерной геологии". Под ред. М.В. Чуринова. М., "Недра", 1968. 

 

Терцаги К., Пек. Р.- "Механика грунтов в инженерной практике". М., "Госстройиздат", 

1958. 

 

Чаповский Е.Г. - "Лабораторные работы по грунтоведению и механике грунтов". М., изд-

во 4-е, "Недра", 1975. 

 

Швецов М.С. - "Петрография осадочных пород". М., "Госгеолтехиздат". 1968. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



229 

 

S i n a a r s i 

 

 
winasityvaoba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
 

Sesavali . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

3 
 

I Tavi. qanmaSeni mineralebi da qanebis ZiriTadi genetikuri      

tipebi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 
4 

I.1. mineralTa fizikuri Tvisebebi da klasifikacia . . . . . . . . . . . . . 4 
I.2. qanebis ZiriTadi genetikuri tipebi . . . . . . . . . . . . . . . . . . . . . .  

magmuri qanebi (13), danaleqi qanebi (19), natexovan-Seucementebuli (fxvieri) 
da Secementebuli qanebi (21), rbilSekavSirebuli da gamkvrivebuli Tixovani 
qanebi (22), piroklastur-Secementebuli qanebi (23), qimiuri da organuli 
danaleqi qanebi (24), metamorfuli qanebi (26)  

13 

 

II  Tavi. qanebis   sainJinro-geologiuri klasifikacia . . . . . . .  

 

 

28 
 

III Tavi. fxvieri SeukavSirebeli da rbili SekavSirebuli qane-

bis ZiriTadi genetikuri tipebi . . . . . . . . . . . . . . . .  

 
 

31 

III.1. kontinenturi, lagunuri da zRviuri warmoSobis qanebi . . . . . .  
kontinenturi warmoSobis qanebi (31), _ eluviuri (31), deluviuri (32), kolu-
viuri (32), aluviuri (32), proluviuri (32), myinvaruli (33), wylian-myinvaruli 
(33), tbiuri (33), eoluri (33), lagunuri warmoSobis qanebi (34), zRviuri war-
moSobis qanebi (34)   

31 
 

III.2. gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis 
qanebi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

niadagi (35), torfi da torfiani qanebi (35), lamebi (36), mcuravi qanebi (36),     
gamarilianebuli qanebi (37), mzrali qanebi (37), xelovnurad nayari _ anTro-
pogenuli qanebi (37) 

 
35 

 

IV Tavi. qanebis ragvarobisa da mdgomareobis savele vi-

zualuri gansazRvris meTodebi . . . . . . . . . . . . . . . . . . . 

. . . . . .  

 
 

39 

IV.1. qanebis Sedgenlobis, Tvisebebisa da mdgomareobis ganmsaz-     
Rvreli ZiriTadi maCveneblebi . . . . . . . . . . . . . . . . . . . . . . . . .  

 
39 

IV.2. qanebis Sreebisa da napralebis sivrcobrivi      mdebareobis 
gansazRvra samTo kompasiT . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
39 

IV.3.  samTo kompasis gamoyeneba eklimetrad . . . . . . . . . . . .  . . . . . .  42 
IV.4. kldovani  da naxevrad kldovani qanebis sainJinro-

geologiuri Sefaseba, maTi napralovnebis, gamofitvisa da 
Secementebis xarisxis mixedviT . . . . . . . . . .  . . . . . . . . . . . . . 

 
 

43 
IV.5.  kontinenturi, lagunuri da zRviuri warmoSobis qanebis  vi-

zualurad ganmsazRvreli niSnebi . . . . . . . . . . . . . . . . . . . . . .  
 

48 
IV.6.  qviSebis, Tixovani da fxvieri qanebis ganmsazRvreli vi-

zualuri niSnebi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. .  

 

49 

IV.7.  torfis daxasiaTeba mcenareuli naSTis gaxrwnis xarisxis     
mixedviT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
51 

 

V Tavi. zogadi moTxovnebi qanebis sainJinro-geologiuri 

gamokvlevebisadmi (samSeneblo normebi da wesebi) . . . . . . 

 

 

52 



230 

 

. .  
 

VI Tavi. qanebis nivTieri Sedgeniloba da aRnagoba . . . . . . . . . .  

 

63 

VI.1. granulometriuli Sedgeniloba. . . . . . . . . . . . . . . . . . . . 
a. sacruli meTodi (63), b. pipeturi meTodi (64), g. areometruli meTodi 
(67), qanebis granulometriuli Sedgenilobis analizi da grafikuli as-
axvis xerxebi (70) 

63 

VI.2.  Tixovani qanebis mineraluri Sedgenilobis gansazRvra . . . . .  
Tixovani qanebis mineraluri Sedgenilobis gansazRvra wyalTan maTi ur-
TierTqmedebis xasiaTis mixedviT (74) _ gafueba (74), Sewova (74),  dalboba 
(75), wvrildispersiuli fraqciis gaSroba (75), Sefervis meTodi (76), 
imersiuli meTodi (77), eleqtronuli mikroskopis meTodi (78), struqtu-
ruli analizi (rentgenografiuli da eleqtronografiuli) (79), Termuli 
analizi (80)   

74 

VI.3. karbonatuli qanebis mineraluri Sedgenilobis Seswavla   
Termuli da qimiuri analizebiT . . . . . . . . . . . . . . . . . . . . . .  

 
83 

VI.4. Tixovan qanebSi wyalxsnadi marilebis Sedgenilobisa da   
Semcvelobis gansazRvra . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

83 
VI.5.  wylis agresiuli zemoqmedeba betonze . . . . . . . . . . . . . . . . . .  84 
VI.6. qanebSi organuli nivTierebis Semcvelobis gansazRvra 

gamowrTobis meTodi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. .  

 
87 

 

VII Tavi. qanebis fizikuri Tvisebebis kvleva . . . . . . . . . . . . . . . 

 

89 
VII.1. qanebis simkvrive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

qanebis mineraluri nawilis simkvrive (kuTri wona) (89), bunebrivi 
mdgomareobis qanisa da misi ConCxis (mSrali gruntis) simkvrive (91) 

89 

 

VII.2. qanebis forianoba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 
VII.3. qanebis tenianoba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 
VII.4. qanebis plastikuroba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

denadobis zRvari (99), plastikurobis zRvari (100) 
98 

VII.5. qanebis mdgomareobis Sefaseba konsistenciis mixedviT . . . . . .  102 
VII.6. qviSebis fardobiTi simkvrive . . . . . . . . . . . . . . . . . . . . . . . . .  108 
VII.7. qviSebis da Tixovani qanebis optimaluri tenianoba da   

maqsimaluri simkvrive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . .  

 
109 

VII.8. gruntebis gamocda Semkvrivebaze britanuli standartebiT . . .  111 
 

VIII Tavi. qanebis wylovani Tvisebebis kvleva . . . . . . . . . . . . . . .  

Tixovani qanebis wyalmedegoba (117) 

 
117 

VIII.1. Tixovani qanebis wyalSi dalbobis siCqare . . . . . . . . . . . . . . .  117 
VIII.2. Tixovani qanebis gajirjveba da Sekleba . . . . . . . . . . . . . . . .  118 
VIII.3. qanebis tentevadoba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

sruli tentevadoba da wyalnajerobis koeficienti (121), kapilaruli ten-
tevadoba (123), maqsimaluri molekuluri tentevadoba (126), qanebis higros-
kopuli da maqsimaluri higroskopuli tenianoba (127), wyalgacema qviSebi-
dan da sxva fxvieri natexovani qanebidan (127)     

121 

VIII.4. kldovani da naxevrad kldovani qanebis wyalmedegoba,  wyal-
STanTqma da wyalnajeroba . . . . . . . . . . . . . . . . . . . . . . .  

 
128 

VIII.5. qanebis wyalSeRwevadoba . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
filtraciis koeficienti (130), qviSis filtraciis koeficientis gansazR-
vra g. kamenskis milis saSualebiT (131), filtraciis koeficientis gan-
sazRvra d. znamenskis da v. xautovis konstruqciis (ПВ) xelsawyoTi (134), 
qviSebis filtraciis koeficientis gansazRvra maTi granulometriuli 

130 



231 

 

Sedgenilobis mixedviT (136), filtraciis koeficientis gansazRvra n. 

bindemanis nomogramebiT (138), temperaturuli Semasworeblis () gaT-
valiswineba n. bindemanis nomogramebiT filtraciis koeficientis gan-
sazRvrisas (139)     

 

IX Tavi. qanebis meqanikuri Tvisebebis kvleva . . . . . . . . . . . . . . . 

 

140 
IX.1.  Zvraze winaRobis maCveneblebis gansazRvra Wris xelsawyoTi .  140 
IX.2. fxvieri marcvlovani qanebis Siga xaxunis kuTxis gansazRvra        

maTi bunebrivi ferdis kuTxiT. . . . . . . . . . . . . . . . . . . . . . . . . 

qviSis bunebrivi ferdis gansazRvra haerovan-mSral da wylian garemoSi 
(148) 

 

147 

IX.3.  qanebis simtkicisa da deformaciuli maCveneblebis gansazRvra 
erTRerZa kumSvis meTodiT . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
150 

IX.4.  Tixovani qanebis erTRerZa kumSvisa da Zvrisadmi winaRobis 
gansazRvra mikropenetrometriT . . . . . . . . . . . . . . . . . . . . . . .  

 
155 

IX.5. kldovani da naxevradkldovani qanebis simtkicis Sefaseba ga  
Wimvis, gaxleCisa da CamoxeTqis meTodebiT . . . . . . . . . . . . . . . .  

 

157 
IX. 6. kldovani da naxevradkldovani qanebis simtkicis Sefaseba 

specialuri maxasiaTeblebis _ qanebis cveTis, abraziulobis, 
gafxvierebis, yinvagamZleobis mixedviT . . . . . . . . . . . . . . . . .  
qanebis simtkice (159), qanebis abraziuloba, damuSavebadoba, afeTqebadoba, 
Wrisadmis winaRoba (160), qanis gafxviereba (160), yinvagamZleoba (161) 

 
 

158 

IX.7.  kldovani da naxevradkldovani qanebis meqanikuri sidideebi,      
Sesabamisi simkvriveebisa da forianobis maCveneblebiT . . . . . . 

 

163 
IX.8.  miwis vakisSi gruntis Sefaseba specialuri StampcdiTi 

kvlevebiT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . .  

 
166 

IX.9.  msxvilnatexovan-mtvrovan-Tixovani gruntebis simtkicisa da 
deformaciis modulis maxasiaTeblebis gansazRvra . . . . . . . .  

 

167 
IX.10. qanebis deformaciuli maCveneblebis gansazRvra kompresiis       

xelsawyoTi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

173 
IX.11.  qanebis konsolidacia. filtraciuli da meoreuli konsoli-

daciis koeficientebis gansazRvra . . . . . . . . . . . . . . . . . . . . .  
filtraciis koeficientis gansazRvra kompresiuli cdis monacemebis 
mixedviT. konsolidaciis meTodi (186)  

 

180 

IX.12. liosuri qanebi da maTi dajdomis gansazRvra kompresiul 
xelsawyoSi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

188 
IX.13. Tixovani qanebis gajirjvebis wnevis Zalis gansazRvra kompre-

siul xelsawyoSi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

191 
IX.14. qanebis simtkicisa da deformaciuli maCveneblebis gansazRvra 

samRerZa kumSvis meTodiT . . . . . . . . . . . . . . . . . . . . . . . . . . .  
stabilometriT miRebuli cdis Sedegebis damuSaveba (193) 

 

191 

 

X Tavi. qanebis fizikur-meqanikuri Tvisebebis laboratoriuli 

gansazRvris Sedegebis statistikuri damuSavebis 

meTodika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . .  

gruntebis maxasiaTeblebis normatiuli da saangariSo maCveneblebi 
(195) 

 
 
 

195 

 

XI Tavi. sxvadasxva sainJinro-geologiuri jgufis qanebze Seno-

ba-nagebobaTa daproeqtebis Taviseburebani . . . . . . . . . .  

 
 



232 

 

199 

XI.1. kldovan da naxevrad kldovan qanebze Senoba-nagebobebis 
daproeqtebis Taviseburebani . . . . . . . . . . . . . . . . . . . . . . . . . 
. .  

 

199 

XI.2. fxvier SeukavSirebel da rbil SekavSirebul qanebze Senoba-
nagebobebis daproeqtebis Taviseburebani . . . . . . . . . . . . . . . . 

 

200 
XI.3. gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis 

qanebze Senoba-nagebobebis daproeqtebis Taviseburebani . . . . . 
.  

 
203 

XI.4. miwisqveSa gamonamuSevrebiT gamowveuli qanebis deformaciebi 
miwis zedapirze da masze Senoba-nagebobebis daproeqtebis 
Taviseburebani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
 

207 
 

XII Tavi. gruntebis ganawileba jgufebad maTi damuSavebis         

sirTulis mixedviT . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
 

210 
 

XIII Tavi. sainJinro-geologiuri kvlevebis teqnikuri angariSi 

da sainJinro-geologiur rukebze standartiT miRebu-

li zogierTi aRniSvna . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
 
 

214 
XIII.1. sainJinro-geologiuri kvlevebis teqnikuri angariSi . . . . . . .  214 
XIII.2. sainJinro-geologiur rukebze standartiT miRebuli  
zogierTi aRniSvna (sax. standarti 21.302-96) . . . . . . . . . . . . . . . . . . 
. .  

 

217 

 

XIV Tavi. zogierTi ganzomilebis erTeulebi . . . . . . . . . . . . . . .  

 

221 
 
literatura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

223 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



233 

 

 

 

 

 

 

 

 

 

 

 


