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wanamZRvari 
 

proeqtis sainJinro angariSi momzadebulia saqarTvelos regionuli 
ganviTarebis saministros saqarTvelos saavtomobilo gzebis 
departamentsa(damkveTi) da saproeqto sakonsultacio kompania “koqs 
konzalt-saqarTvelo”-s (damproeqtebeli) Soris gaformebuli 
saxelmwifo Sesyidvebis Sesaxeb xelSekrulebis (k.n. # 01-13, 2013 wlis 11 
seqtemberi) safuZvelze gacemuli davalebis Sesabamisad. 

damkveTis mier damtkicebulia saproeqto varianti: “saxide “saxide “saxide “saxide 
gadasasvleligadasasvleligadasasvleligadasasvleli    arsebularsebularsebularsebul    mmmmimarTulebazeimarTulebazeimarTulebazeimarTulebaze    Tavisuflad dayrdnobili Tavisuflad dayrdnobili Tavisuflad dayrdnobili Tavisuflad dayrdnobili 
winaswardamzadebuli rkinabetonis winaswardamzadebuli rkinabetonis winaswardamzadebuli rkinabetonis winaswardamzadebuli rkinabetonis tetetetesebri koWebis malis naSeniT, sebri koWebis malis naSeniT, sebri koWebis malis naSeniT, sebri koWebis malis naSeniT, ----    
malTa ganawilebiT malTa ganawilebiT malTa ganawilebiT malTa ganawilebiT 1111@12121212    m”m”m”m”. 

 
eseseses    dokumentidokumentidokumentidokumenti    ganmartavsganmartavsganmartavsganmartavs    sasasasamSeneblomSeneblomSeneblomSeneblo    naxazebSi asaxuli naxazebSi asaxuli naxazebSi asaxuli naxazebSi asaxuli     sainJinro sainJinro sainJinro sainJinro 

gadawyvetilebis miRebis safuZvlebs da gadawyvetilebis miRebis safuZvlebs da gadawyvetilebis miRebis safuZvlebs da gadawyvetilebis miRebis safuZvlebs da TandarTulia Sesabamisi TandarTulia Sesabamisi TandarTulia Sesabamisi TandarTulia Sesabamisi 
aaaangariSebiT. ngariSebiT. ngariSebiT. ngariSebiT.     
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1. proeqtirebis sagani  

 
saproeqto ubani mdebareobs dasavleT saqarTveloSi xonis raionis sofel 
kuxSi, wyaltubo-xonis Sedasaxelmwifoebrivi mniSvnelobis saavtomobilo 
gzis me-13 kilometrze, qalaq xonis Sesasvlelamde daaxloebiT 3 km-Si. 
(ixileT aqve proeqtis adgilmdebareobis ruka, nax.1).  

 
nax.1: proeqtis adgilmdebareobis ruka 

 
aRniSnuli saavtomobilo gzis reabilitacia ganxorcielda gasul wels. 
topografiuli kvleviT dadgenilia, rom arsebuli xidis ubanze gzis 
monakveTi sworxazovania. axali saxide gadasasvlelis mSeneblobis 
perspeqtiviT, sareabilitacio samuSaoebi mizanmimarTulad ar 
ganxorcielda daaxloebiT 60 metri sigrZis monakveTze, romelic moicavs 
arsebul saxide gadasasvlels (ix. sur.1). savele daTvalierebisas 
gamovlenili garemoebebidan gamomdinare, damproeqtebeli iziarebs axali 
saxide gadasasvlelis mSeneblobis gadawyvetilebas miniSnebuli 
monakveTis farglebSi im daTqmiT, rom mSeneblobisas aucilebelia sagzao 
moZraobis gadamisamarTeba alternatiul Semosavlel marSrutze. radgan 
mizanSewonili maxloblobis farglebSi mdinareze sxva gadasasvleli ar 
moiZebneba, sagzao moZraobis droebiTi gadamisamarTeba unda 
ganxorcieldes saproeqto ubnis farglebSi.      
aRniSnulis gaTvaliswinebis, proeqtirebis sagans warmoadgens ara mxolod 
axali saxide gadasasvleli, aramed: 
1. 300 metramde sigrZis droebiTi Semosavleli gza xreSovani safariT 

axal mimarTulebaze 
2. saavtomobilo gzis 90 m-mde sigrZis monakveTi. 
3. axali saxide gadasasvleli md. kuxaze saproeqto monakveTis 

farglebSi 
4. mdinaris nakadis saregulacio RonisZiebebi.  
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sur. 1: arsebuli xidis misasvleli gzis monakveTebi 

 
 
am dokumentSi teqnikuri informacia mocemulia pirobiT aTvlis sistemaSi, 
romlis dasawyisi (0+000) mibmulia saxelmwifo aTvlis sistemis 
kilometraJs: S-52, km 12+080. proeqtis dasawyisi gansazRvrulia 
absoluturi koordinatebiT UTM sistemaSi.   

 

arsebuli gzisa da xidis aRweriloba  

saproeqto ubanze arsebuli savali nawili warmodgenilia orzoliani 
asfaltbetonis safariT. gzis sruli siganea 9 metri, ganivi kveTis Semdegi 
tipuri geometriuli parametrebiT: 

•  1.5 m siganis xreSovani gverduli orive mxares   

•  3.0 m siganis a/b safariani moZraobis zoli 
arsebuli xidi erTmaliani; mali folad-rkinabetonis konstruqciiTaa 
naSeni; saxifaToa sagzao moZraobisaTvis da saWiroebs gadaudebel 
Secvlas(ix.sur.2).  
rogorc Cans, malis naSenic da ganapira burjebic nawil-nawil, sxvadasxva 
drosaa aSenebuli, razec miuTiTebs malis naSenis siganeze konstruqciebis 
gansxvavebuloba da gamWoli nakerebi ganapira burjebis mTel simaRleze 
(ix.sur.3). ganapira burjebi araparalelur RerZebSia agebuli, - xvretis 
SesasvlelTan malis naSenis sigrZe 12 metria, xolo mis gamosasvlelTan – 
10,8 metri. Sesabamisad, xvretis sigane gamosasvlelTan minimaluria da 
Seadgens daaxloebiT 9 metrs.  
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sur. 2: arsebuli xidis savali nawili 

 
 

 

saproeqto garemos Sefaseba  

axali saxide gadasasvleli arsebul mimarTulebaze aSendeba, amitom 
ganxiluli unda iqnas arsebuli burjebis gamoyenebis SesaZlebloba. 
burjebis gamoyeneba am SemTxvevaSi mizanSeuwonelia Semdegi garemoebebis 
gaTvaliswinebiT: 

•  suraT 3-ze gamosaxuli samSeneblo nakeris mdgomareoba miuTiTebs, 
rom adgili aqvs ganapira burjebis nawilebis jdenaTa sxvaobas, - 
rkinabetonis konstruqciebi gadaxrilia da aRiniSneba napralebi. 

•  ucnobia burjebis saZirkvlis zomebi gegmaSi da CaRrmaveba. mdinaris 
nakadis arasworxazovani mimarTulebis Sedegad ganviTarebulia 
adgilobrivi xasiaTis gamorecxvebi da saZirkvlebis umetesi nawili 
gaSiSvlebulia. arsebuli saZirkvlis konstruqciuli gamonaSveriT 
Tu vixelmZRvanelebT, saZirkvlebis CaRrmaveba 
aradamakmayofilebelia.  

•  ganapira burjebs frTebi da zeda kedeli  ar gaaCniaT (ix.sur.2). 
 
md. kuxas kalapoti xidTan rTuli hidrografiuli pirobebiTaa 
warmodgenili. kerZod, mdinaris nakadi arasworxazovania; moxvevis kuTxe 
xidis xvretTan 100 graduss aRemateba ise, rom nakadis mimarTulebis 
pirobiTi sworxazovani gagrZeleba xidis xvretSi saerTod ar 
xvdeba(ix.sur.4 da nax.2). rogorc irkveva, mdinaris kalapotis swored 
aseTma mocemulobam xvretSi ganapiroba imTaviTve saxide gadasasvlelis 
arsebuli trapeciuli forma gegmaSi (aRiniSna zemoT). anu, mocemul 
SemTxvevaSi, xidis xvretma unda uzrunvelyos erTis mxriv, mruzxazovani 
mimarTulebis nakadis gatareba, xolo meores mxriv, nakadi ukontrolod 
ar unda iqnas miSvebulia mimdebare savargulebze. aradamajerebelia, rom 
Tavis droze saxide gadasasvleli daigegma da aSenda ise, rom mdinaris 
nakadi xvretSi ar iqna mimarTuli; Tumca faqtia, rom xidis zeda biefSi 
axlandeli kalapoti xidis xvretisadmi mimarTulia arasaTanadod. 
hidrologiur pirobebs kidev ufro arTulebs is garemoeba, rom xidis 
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xvretis SesasvlelTan mdinare kuxas uerTdeba Senakadi. cxadia, arsebuli 
ganapira burjebis ganlageba gegmaSi moiTxovs gaumjobesebas, raTa orive 
nakadi xvretSi sworxazovani mimarTulebiT Sevides.    
 

 
sur. 3: malis naSenisa da burjis mdgomareoba 

 

 sur. 4.1: mdinaris Senakadi 
 

sur. 4.2: mdinaris kalapoti 
 

aRniSnulidan gamomdinare, damproeqtebelma miiRo gadawyvetileba, saxide 
gadasasvleli aSendes axali ganapira burjebiT; arsebuli saxide 
gadasasvleli ki daeqvemdebaros srul demontaJs. amdenad, arsebuli xidis 
konstruqcia sainteresoa ufro demontaJis samuSaoTa moculobebis 
gansazRvris mizniT, xolo misi garemo faqtorebi ki, - rogorc 
aucileblad gasaTvaliswinebeli gamocdileba axali saxide 
gadasasvlelis proeqtirebis procesSi.  
…… naxaz 1-ze warmodgenili rukis mixedviT mdinare kuxa saproeqto ubanze 
istoriulad miedineba mkveTrad moxveuli kalapotiT. kalapotis Semdgomi 
SeswavliT dgindeba, rom mdinaris meandrirebis kvalobaze zeda biefSi, da 
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meores mxriv, nakadis mimarT gegmaSi xidis MOarasakmarisi misadagebis gamo, 
saregulacio nagebobebi gamudmebiT saWiroeben ganaxlebas, raTa 
SenarCundes ganapira burjebTan SeuRlebis konusis yrilebi (ixileT 
fotosuraTebi zemoT).  
arsebul saxide gadasasvlels mdinaris aRma esazRvreba saZovrebi, xolo 
mdinaris daRma – saxnav-savargulebi. am ukanasknelis sazRvrebi saproeqto 
ubnis mimdebared dadgenilia arsebuli Robeebis mixedviT 
ganxorcielebuli topografiuli gadaRebiT.   
 

 
nax.2: saproeqto ubnis gegma 
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2. ganxorcielebuli saproeqto kvlevebi 
 

damproeqteblis mier mobilizebulia obieqtTan dakavSirebuli arsebuli 
kvlevebi da masalebi, kerZod, saproeqto ubnis topografiuli (fizikuri) 
rukebi, “guglis” fotoimiji, arsebuli zogadgeologiuri literatura,  
hidrometeorologiuri da klimaturi kvlevis sadgurebis statistikuri 
monacemebi.  
pirvelive SesaZleblobisTanave ganxorcielda savele gasvla; saproeqto 
obieqtisa da mimdebare garemos daTvaliereba, adgilobriv mkvidrTa 
gamokiTxva; dasuraTeba da rekognoscireba; SesaZlo alternatiuli 
mimarTulebebis mimoxilva.    
topografiuli agegmvis dawyebamde dadginda poligonuri marSruti. 
damagrda, ganisazRvra da dokumentirebuli iqna geodeziuri punqtebi.  
winaswari eleqtronuli marSruti zeddebis meTodiT (“superimpozireba”) 
datanili iqna arsebul topografiul rukebze; ganisazRvra topografiuli 
gadaRebis saWiro areali. topografiuli agegmva ganxorcielda gzis 
winaswardadgenil derefanSi da md. kuxas kalapotSi. 
arsebuli gzis, ganivi kveTebisa da rekomendebuli derefnis agegmva moxda 
20-metriani intervalebiT. aRniSnuli intervali saWiroebis SemTxvevaSi 
mcirdeboda obieqtis specifiurobis mixedviT. agegmva moicavda agreTve 
iseT topografiuli detalebs, rogoricaa arsebuli gzebi, sadrenaJo 
nagebobebi, Senobebi, saxlebi, sakomunikacio xazebi da sxv.  
agegmva ganxorcielda Semdegi mowyobilobebis gamoyenebiT:  

•  1 c. maRalefeqturi navigaciis globaluri sistema Leica GPS 1200 
•  1 sruli sadguri Leica TPS 407 
•  1 sruli sadguri Trimble 3600 
•  1 c. maRalefeqturi navigaciis globaluri sistema Zeiss, ELTA GPS 

Experience 
•  kompiuterebi “nouTbuqi” agegmvis kompiuteruli programebiT 

•  agegmvis damxmare mowyobiloba, rogoricaa tripodebi, refleqtorebi, 
nivelirebis mowyobiloba da sxv.  

 
amis Semdeg ganxorcielda agegmvis monacemebis kompilireba sabazo 
rukebisa da reliefis cifruli modelis Sesaqmnelad. moxda 
koordinatebisa da niSnulebis gamoTvla, regulireba da gardaqmna gzis 
saproeqto CAD CARD/8.2 programis (gzis kompiuteruli daproeqteba) 
moTxovnebis Sesabamisad. CARD/8.2 reliefis modelirebisa da trasirebis 
saproeqto kompiuteruli programa Sedgeba samganzomilebian monacemTa 
mikroprocesoriani bazebisagan, romelSic SesaZlebelia reliefis 
cifruli modelis Seqmna formis Sesaxeb monacemebisa da agegmvis sxva 
saxis informaciis gamoyenebiT; aseve, SesaZlebelia gzatkecilis 
rekomendebuli qanobebis erTmaneTisadmi zeddeba miwis profilebis, ganivi 
kveTebis Sesaxeb informaciis misaRebad da miwis samuSaoebis moculobebis 
saangariSod.  
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Sedgenilia arsebuli gzis sabaziso rukebi, romlebzec naCvenebia gzis 
derefnis konturis detalebi. am sabaziso rukebis gamoyenebiT SemuSavda 
cifruli modeli CARD/8.2 programis daxmarebiT.  
mopovebul fizikur rukebze datanili iqna mdinareebis wyalSemkrebi 
auzebi, dadgenili iqna hidravlikuri daxrilobebi da Sesabamisi 
uzrunvelyofis wylis xarjebi saTanado meTodologiis gamoyenebiT(ix. 
danarTi 1: hidrologiuri angariSi). arsebuli reliefis cifruli modeli 
gamoyenebuli iqna mdinaris hidrologiuri profilebisa da kveTebis 
asagebad, ramac SesaZlebloba mogvca TiToeuli kveTisaTvis dagvedgina 
mdinareebis hidravlikuri parametrebi, maRali wylis doneebi da 
gamorecxvis niSnulebi. (ix. danarTi 1). 
saproeqto konsultantis geoteqnikurma jgufma ganaxorciela derefnis 
reliefuri geologiuri aRwera. ganxorcielda sainJinro-geologiuri 
burRvebi, savele da laboratoriuli cdebi(ix. danarTi 2, sainJinro-
geologiuri angariSi).  
saproeqto ubnis sainJinro-geologiuri kvleva ganxorcielda federaluri 
avtomagistralebis administraciis angariSi # FHWA-IF-02-034 regulaciuri 
dokumentis, sainJinro geologiuri cirkulari # 5, 2002 wlis aprilis 
gamoSvebis (sabatini da sxvebi) mixedviT. aRniSnuli dokumenti gadmocems 
mocemul sainJinro-geologiur pirobebSi mocemuli tipis saproeqto 
nagebobebisaTvis aucileblad gansaxorcilebeli kvlevebis raodenobis, 
adgilmdebareobis, kvlevis meTodis da saproeqto parametrebis sidideebis 
interpretaciisaTvis praqtikaSi damkvidrebul rekomendaciebs. 
saproeqto ubanze warmodgenili qanebi xvdeba marcvlovani gruntis 
klasifikaciis jgufSi.  
ganxorcilebuli iqna burRvebi TiToeul ganapira burjTan arsebuli 
kalapotis donidan 16 metr siRrmemde. Surfis geologiuri Wrili ixileT 
danarT 2-Si, sainJinro-geologiuri kvlevis angariSi, saidanac dgindeba 
rom aRniSnul siRrmemde gavrcelebulia “kenWnarovani grunti, Tixnaris 
SemavsebliT, wyalgajerebuli, 10-30 sm sisqis qviSis da Tixnaris 
SuaSreebiT da linzebiT”.  

 

 

proeqtirebis wyaroebi  

teqnikuri davalebiT dadgenilia, rom proeqtirebisaTvis savaldebuloa 
saqarTveloSi moqmedi standartebis gamoyeneba, rac pirvel rigSi gulisxmobs 
saavtomobilo gzebis departamentis mier gamocemul “saqarTvelos saerTo 
sargeblobis saavtomobilo gzebis geometriuli da struqturuli standartebi”-s 
miTiTebebis Sesrulebas. 

saproeqto konsultantma angariSis momzadebisas gamoiyena aRniSnuli 
standarti gzisa da saxide gadasasvlelis gabarituli parametrebis daniSvnisas; 
saxide gadasasvlelis konstruqciuli elementebis zomebis daniSvnisa da 
saproeqto gaangariSebebisaTvis ki gamoyenebuli iqna AASHTO LRFD-02 (dayvanili 
datvirTvebisa da winaRobis proeqtirebis (LRFD) meTodologia) proeqtirebis 
standartis 2007 wlis gamocemis miTiTebebi.   

im calkeul SemTxvevebSi, sadac obieqturi mizeziT, ver moxerxda saqarTvelos 
saerTo sargeblobis saavtomobilo gzebis standartis gamoyeneba, 
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vixelmZRvaneleT avtomagistralebisa da savtomobilo xidebis proeqtirebis 
AASHTO standartis Sesabamisi specifikaciebiT.  

datvirTvebis saproeqto monacemebis dadgenisaTvis gamoyenebulia Sesabamis 
adgilobriv uwyebaTa mier gamoqveynebuli monacemebi. gruntis aCqarebis 
koeficientis udidesi mniSvneloba aRebuli iqna Sesabamisi normatiuli 
dokumentis daraionebis rukidan (saqarTvelos ekonomikis saministros 2009 wlis 7 
oqtombris brZanebuleba, samSeneblo normebi da wesebi, “seismomedegi mSenebloba”, 
01.01-09, ixileT Tavi 5, seismuri saSiSroebis ruqa).  

garkveuli tipis monacemebi, romlebic ar moipoveba zemoT aRniSnuli 
standartis specifikaciebis mixedviT(magaliTad, gruntis damuSavebis sirTulis 
kategoria, sagzao niSnebi da moniSvna), mopovebulia yofili sabWoTa kavSiris 
standartebis Sesabamisi specifikaciebis mixedviT(samSeneblo normebi da wesebi, 
СНиП). 

 
xidis proeqtirebis wyaroebi 

bunebrivi datvirTvebis(hidravlikuri, qaris, temperaturuli cvalebadobis, sagzao 

moZraobis intensiobis, gruntis seismuri aCqarebis da a. S.) sidideebis dasadgenad 

gamoyenebuli iqna saqarTveloSi moqmedi Sesabamisi normatiruli dokumentebisa 

da uwyebebis wyaroebi.  xidis konstruqciuli elementebi gaangariSebulia im 

pirobiT, rom daakmayofilos proeqtirebis  AASHRO  standartiT gansazRvruli 

datvirTvebis (a) deformaciebisa da (b) simtkicis zRvruli mdgomareobebis 

kombinaciebis moTxovnebi. 

deformaciebis zRvruli mdgomareobis mixedviT datvirTvebis kombinaciebisaTvis 
ganxiluli iqna konstruqciuli elementebis Zabvebis, gadaadgilebebis, 
bzarwarmoqmnis, araturis ganawilebis, CaRunvebis da samSeneblo awevis pirobebis 
adeqvaturoba. 

simtkicis zRvruli mdgomaroebisaTvis gamokvleuli iqna konstruqciebis simtkice 
da mdgradoba RerZul, mRunav da gadamWrel datvirTvebze. masalaTa winaRobis 
saimedoobis koeficientebi aRebulia AASHTO proeqtirebis specifikaciebis 
mixedviT.  

komerciulad xelmisawvdom kompiuterul programasTan erTad gamoyenebuli iqna 

“eqselis” uwyisebi garkveuli specifiuri gaangariSebis Casatareblad. 

gamoyenebuli programa iZleva datvirTvebis yvela SesaZlo kombinaciis paketis 
generirebis saSualebas AASHTO proeqtirebis specifikaciebis 3.4.1.-1 cxrilis 
(datvirTvebis kombinaciebi da koeficientebi) mixedviT.   
betonis elementebis proeqtireba dafuZnebulia masalebis qvemoT mocemul 
maxasiaTeblebze da AASHTO-2007 swtandartis praqtikiT gamoyenebul masalaTa 
maxasiaTeblebze. prioritetulad iqna ganxiluli adgilobrivad xelmisawvdomi 
masalebis maxasiaTeblebis gamoyeneba proeqtirebisas. ramdenadac betonis xarisxi 
adgilze Camosxmisas ufro Znelad eqvemdebareba kontrols, vidre 
winaswardamamzadebel saamqroebSi,  proeqtiT gamoyenebuli betonis klasi C30 (28 
dRis cilindris simtkice kumSvaze -  30 mpa) unda iyos yvela monoliTuri 
rkinabetonis konstruqciisaTvis, xolo winaswardamzadebuli rkinabetonis 
konstruqciebi daproeqtebulia betonis C35(28 dRis cilindris simtkice kumSvaze 
-  35 mpa)  klasiT.   
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armaturis foladis Reroebi profilovania. igi akmayofilebs AASHTO M31, Gklasi 
60 (ASTM A-615, Grade 60) masalaTa specifikaciis moTxovnebs denadobis zRvris 
aranakleb 420 mpa sididiT(Seesabameba britanuli standartis S500 klass). 
satendero dokumentaciis naxazebiTa da specifikaciebiT dadgenili armaturis 
Reroebis diametrebis sidideebi cvalebadia 10 mm-dan 32 mm-mde. 

 
sayrdeni nawilebi SeirCa ganapira da Sualeduri burjebisaTvis Sesabamisad 

kompania “MAURER SÖHNE” -s standartis(an eqvivalenturi) sayrdeni nawilebis 
katalogze dayrdnobiT raTa uzrunvelyos saproeqto parametrebis gamoTvlili 
sidideebis moTxovnebi, rogoricaa maqsimaluri vertikaluri Zala, saproeqto 
xazovani gadaadgilebebi(seismuri datvirTvis kombinaciebis gaTvaliswinebiT) da 
mobrunebis saangariSo kuTxe, AASTO LRFD/07 standartis 14.7.5 Tavis mixedviT.  

“MAURER SÖHNE” standartuli proeqtis(an eqvivalenturi) D-80 specifikaciis 
sadeformacio nakerebi iqna daniSnuli ganapira burjebze moTxovnili xazovani 
gadaadgilebebis saangariSo sidideebis mixedviT.  

 

3. Zireuli saproeqto-sainJinro gadawyvetilebebi  

GGGG3333.1 .1 .1 .1 xidis savali nawilis geometriuli xidis savali nawilis geometriuli xidis savali nawilis geometriuli xidis savali nawilis geometriuli parametrebiparametrebiparametrebiparametrebi    

 
gzis monakveTebisaTvis mowodebuli tipuri ganivi profilis geometriuli 
monacemebi Semdegnairia: 
 
savali zolebis raodenoba     2 
gamyofi zoli       ar gamoiyeneba 
ZiriTadi ganivi profilis forma    ormxriv qanobiani 
savali nawilis ZiriTadi ganivi qanobi   2,0 % 
sagzao gverdulebis ZiriTadi ganivi qanobi  4 % 
savali zolis sigane      3.0 m 
gamagrebuli gverdulis sigane    0.0 m 
moxreSili gverdulis sigane    1.5 m 
gzispiris(saWiroebis mixedviT) sigane   0.5 m 
sagzao kalapotis sruli sigane    9.0 m 
 
saproeqto siCqare gzis horizontaluri da vertikaluri parametrebis 
gegmarebisaTvis aRebulia igive, rac am saavtomobilo gzis sxva 
monakveTebzea daniSnuli, - 60 km/sT. 
 
saproeqto davalebiT daniSnulia xidis savali nawilis gabariti 
(Tvalamrididan Tvalamridamde) 7.5 metris sididiT, romelic orive mxares 
iTvaliswinebs 0,75 m siganis usafrTxoebis zolebs (ix nax. 3). saproeqto 
xidis savali nawilis kveTi da gzis kveTTan (xidze sigane 7,5 m-ia, xolo 
gzis monakveTebze - 6 m)  dakavSirebulia garkveuli sigrZis gardamavali 
monakveTebiT xidis orive mxares misasvlelebze. trotuaris mTliani 
gabariti 1,5 metris sididiTaa daniSnuli, xolo sigane sinaTleze 1,0 
metria, rac iTvaliswinebs qveiTTa moZraobis arsebuli intensivobis 
saTanado gatarebas.      
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GGGG3333.2 miyenebuli datvirTvebis mimoxi.2 miyenebuli datvirTvebis mimoxi.2 miyenebuli datvirTvebis mimoxi.2 miyenebuli datvirTvebis mimoxilvalvalvalva    

 
tipuri ganivkveTis zomebidan gamomdinare daniSnuli konstruqciuli 
elementebis mixedviT TiToeuli variantisaTvis dadgenili iqna moqmedi 
mudmivi da droebiTi jgufis datvirTvebi savaldebulo saxelmZRvanelo 
miTiTebebis Sesabamisad.    
AASHTO LRFD-02 (dayvanili datvirTvebisa da winaRobis proeqtirebis 
(LRFD) meTodi) proeqtirebis standartis 2007 wlis gamocemis miTiTebebi 
iqna gamoyenebuli malis naSenis detaluri angariSisas, anu, saproeqto 
datvirTvebis kombinaciebis Sesabamisi reaqciis Zalvebis dasadgenad malis 
naSenSi da sayrdenebze.   
    
zednadebi da sakuTari wozednadebi da sakuTari wozednadebi da sakuTari wozednadebi da sakuTari wonisnisnisnis    mudmivi datvirTvamudmivi datvirTvamudmivi datvirTvamudmivi datvirTva gamoTvlilia 
konstruqciuli elementebis saproeqto zomebis mixedviT, romelic 
saproeqto naxazebSia mocemuli. erTeuli moculobiTi wonis 
mniSvnelobebi calkeuli konstruqciuli elementebisa da xidis 
komponentebisaTvis mocemulia cxrili 1-Si  
    
cxr. 1: konstruqciul angariSebSi gamoyenebuli mudmivi datvirTvis cxr. 1: konstruqciul angariSebSi gamoyenebuli mudmivi datvirTvis cxr. 1: konstruqciul angariSebSi gamoyenebuli mudmivi datvirTvis cxr. 1: konstruqciul angariSebSi gamoyenebuli mudmivi datvirTvis 
erTeuli moculobiTi wonebierTeuli moculobiTi wonebierTeuli moculobiTi wonebierTeuli moculobiTi wonebi    

DEmasala moculobiTi 
wona, kn/m3 

bitumovani safari 23.0 
standartuli datkepnili qviSa, Tixa, lami 19.25 

betoni – saSoalod mZime f’c≤35 mpa simtkicis 25.00 

RorRi, qviSa-xreSi, balasti,  22.50 
foladi 78.50 
Kldovani kaWari 27.0 
wyali 10.00 

 
satransporto saSualebebis moZravi datvirTvamoZravi datvirTvamoZravi datvirTvamoZravi datvirTva malis naSenze AASHTO 
LRFD-02 (saproeqto specifikaciebi) 3.6.1.2 punqtis Tanaxmad, gansazRvrulia, 
rogorc HL-20 datvirTva, romelic saproeqto davalebiT gansazRvruli А-8, 
HНГ-60 moZravi datvirTvis klasis eqvivalenturia da warmoadgens Semdegi 
zemoqmedebebis kombinacias:  

•  saproeqto satvirTo avtomobili an saproeqto tandemi da 

•  saproeqto zolovani droebiTi datvirTva.  
 
 
saproeqto datvirTva moZraobis zolze aris 9,3 n/mm datvirTva, romelic 
Tanabrad ganawilebulia 3 m siganeze dinamikuri datvirTvis namatis 
gauTvaliswineblad. saproeqto zoli moZravi datvirTva modebuli iqna 
eqscentrulad uaresi zemoqmedebis gamovlenis mizniT. 
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konstruqciul gaangariSebebSi gamoyenebuli iqna moZravi datvirTvis 6 
kombinacia cxrili 2-Si mocemuli SemTxvevbisaTvis.    
 
cxr. cxr. cxr. cxr. 2222    moZravi datvirTvis SemTxvevebimoZravi datvirTvis SemTxvevebimoZravi datvirTvis SemTxvevebimoZravi datvirTvis SemTxvevebi    

datvirTvis SemTxvevis 
dasaxeleba 

 
 
kombinacia 

zolis nomeri & 
miyenebuli koeficienti 

MLC(moZravi 
datvirTvis SemTxveva) 

L1/F1 L2/F2 

1 1 1 0 
1.2 - 

1 2 0 1 
- 1.2 

1 3 1 1 
1 1 

1 4 2 0 
1.2 - 

1 5 0 1.2 
1.2 - 

1 6 2 2 
1 1 

 
 
qaris datvirTvaqaris datvirTvaqaris datvirTvaqaris datvirTva malis naSenze efuZneba qaris zemoqmedebis qveS myofi 
fasadis nawilis farTobs, romelic, rogorc wesi, vrceldeba malis 
naSenis koWisa da usafrTxoebis zRudaris/moajiris simaRlis farglebSi. 
angariSebSi qaris siCqaris sidided aRebulia 160 km/sT. qaris datvirTva 
modebulia sayrdeni nawilebis doneze sayrdeni nawilebis zomebis 
dasadgenad da burjebis konstruqciuli angariSisaTvis.   
    
hidravlikuri nakadis datvirTvahidravlikuri nakadis datvirTvahidravlikuri nakadis datvirTvahidravlikuri nakadis datvirTva xidis burjebze daangariSebulia nakadis 
maqsimaluri siCqarisaTvis, 3.8 m/wm(ix. danarTi 2, hidravlikuri angariSi)  
 
temperaturuli cvalebadobiTtemperaturuli cvalebadobiTtemperaturuli cvalebadobiTtemperaturuli cvalebadobiT gamowveuli datvirTvebi gaTvaliswinebulia 
yvela konstruqciuli elementisaTvis.  maqsimaluri temperatura - 32°C, 
minimaluri temperatura - -34°C, saSualo wliuri temperatura – 4.9°C. 
    
samSeneblo datvirTvasamSeneblo datvirTvasamSeneblo datvirTvasamSeneblo datvirTva gaTvaliswinebulia saproeqto konsultantis mier 
SemoTavazebuli mSeneblobis TanmimdevrobisaTvis. Tumca, mSeneblobis 
ganxorcielebisas, kontraqtorma unda gaiTvaliswinos samSeneblo 
datvirTvebi mis mier SemoTavazebuli teqnologiis mixedviT.  
    
qveiTTa moZravi datvirTva qveiTTa moZravi datvirTva qveiTTa moZravi datvirTva qveiTTa moZravi datvirTva 3.6kn/m2 sididiT gaTvaliswinebulia 
trotuarebis srul siganeze xidis orive mxares.  
 
sxva datvirTva sxva datvirTva sxva datvirTva sxva datvirTva rogoricaa gazmomaragebis milis datvirTva 
gaTvaliswinebulia standartis moTxovnebis Sesabamisad. 
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saeqspuatacio datvirTvisaTvis saeqspuatacio datvirTvisaTvis saeqspuatacio datvirTvisaTvis saeqspuatacio datvirTvisaTvis igulisxmeba, rom xidis kapitaluri 
ganaxlebis dros xidze sagzao moZraoba SezRuduli iqneba. 
 
seismuri datvirTvebisseismuri datvirTvebisseismuri datvirTvebisseismuri datvirTvebis saangariSod saproqto xidebi ganxilulia rogorc 
“sasicocxlo mniSvnelobis xidis” kategoria (Essential Bridges)  AASHTO LRFDO 
3.10.3 Tavis klasifikaciaSi. gruntis tipi saproeqto xidisaTvis xvdeba tipi 
II-is klasifikaciaSi AASHTO LRFDO 3.10.5 Tavis mixedviT. seismuri angariSi 
ganxorcielda proeqtirebis AASHRO standartis “reagirebis speqtraluri 
analizi”-is meTodiT horizontalur sibrtyeSi.  

•  gruntis aCqarebis koeficientis udidesi mniSvneloba A=0. 14g(1.37 
m/wm2) ganmeorebadobis 475-wliani periodisaTvis aRebuli iqna Sesabamisi 
normatiuli dokumentis daraionebis rukidan xonis raionis sofeli 
kuxisaTvis, romelic xvdeba MSK sistemis daraionebis mixedviT 8-balian 
zonaSi (saqarTvelos ekonomikis saministros 2009 wlis 7 oqtombris 
brZanebuleba, samSeneblo normebi da wesebi, “sismomedegi mSenebloba”, 
01.01-09, ixileT aqve seismuri saSiSroebis ruqa).  

•  samSeneblo moednis klasi B: kldovani an marcvlovani grunti ganivi 
talRis gavrcelebis siCqaris sidideebis Semdegi diapazonisaTvis: 2500 
futi/wm(763 m/wm)≤vs≤5000 futi/wm(1525 m/wm).  

•  seismuri datvirTva modebulia xidis konstruqciaze, rogorc 
dinamiuri datvirTva “reagirebis speqtraluri meTodis” mixedviT 

 

 
sur.4: seismuri saSiSroebebis saxelmZRvanelo ruka 

 
sadrenaJo sistemasadrenaJo sistemasadrenaJo sistemasadrenaJo sistema xidis nafenze proeqtirdeba hidravlikuri gamoTvlebis 
Sedegebze dayrdnobiT. gamoTvla tardeba iseTi meTodebis gamoyenebiT, 
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romlebic iTvaliswinebs hidravlikur gamtarunarianobas, satransporto 
moZraobis usafrTxoebas, konstruqciul erTianobas, praqtikuli movla-
Senaxvis da arqiteqturuli esTetikis sakiTxebs. wylis saproeqto xarjis 
gamoTvla xdeba racionaluri meTodis gamoyenebiT, romelic analogiuria 
meTodisa, romelic gamoiyeneboda gzis monakveTebze xarjis sangariSod 
gamosaTvlelad:  
 

Q=kCiA 
sadac: 
Q= maqsimaluri Camonadeni, futi3/wm, 
K=1, ganzomilebaTa SeTanxmebis koeficienti 
C= Camonadenis uganzomilebo koeficienti, romelic warmoadgens sadrenaJo 
farTobis maxasiaTeblebs. xidis fenilisaTvis misi mniSvneloba zogadad 
aiReba 0.9-is tolad. 
I= naleqebis saSualo intensiuroba, duimi/sT, koncentraciis drois tol 
periodSi da proeqtisTvis SerCeuli sixSiriT(10 wliani ganmeoradoba, am 
SemTxvevaSi). 
A= sadrenaJo farTobi, akri.  
xidis nafenze wyalSemkrebi Zabrebis zomebi ganisazRvra pirvel rigSi 
teqnikuri momsaxurebis gamartivebis, konstruqciuli erTianobis 
uzrunvelyofisa da esTetikis gaTvaliswinebiT. warmodgenili 
hidravlikuri gamoTvlebi Catardeba yvelaze araxelsayreli hidravlikuri 
pirobebisTvis xidis nafenze wyalsarin Zabrebs Soris saproeqto manZilis 
dasadgenad. 
saproeqto datvirTvebi saZirkvlebze iTvaliswinebs saproeqto datvirTvebi saZirkvlebze iTvaliswinebs saproeqto datvirTvebi saZirkvlebze iTvaliswinebs saproeqto datvirTvebi saZirkvlebze iTvaliswinebs AASHTO LRFD-00007 7 7 7 
standartis mestandartis mestandartis mestandartis me----10 Tavis miTiTebebs. 10 Tavis miTiTebebs. 10 Tavis miTiTebebs. 10 Tavis miTiTebebs.     

saZirkvlis tipissaZirkvlis tipissaZirkvlis tipissaZirkvlis tipis SerCeva efuZneba gamokvleul sainJinro-geologiur 
pirobebs da obieqtis sxva specifiur SezRudvebs. upirvelesad ganxiluli 
iqneba brtyeli saZirkvlis arCevanis Sesabamisoba rogorc konstruqciis 
simtkicisa da mdgradobis, iseve maTi safuZvlebis geoteqnikuri 
mzidunarianobis saWiroebebTan.  

yvela saproeqto parametri gruntis fizikur-meqanikuri maxasiaTeblebisa 
aRebulia ganxorcielebuli sainJinro-geologiuri kvlevis angariSis 
Sesabamisi monacemebidan (ix. danarTi 2).  

moqmedi reaqciis Zalebis (vertikaluri da horizontaluri Zala da 
mRunavi momentebi) maqsimaluri sidideebi aiReba Sesabamisi xidis 
konstruqciuli analizis angariSidan simtkicisa da deformaciebis 
zRvruli mdgomareobis kombinaciebis mixedviT, rogorc yvelaze 
araxelsayreli simtkicis, gadaadgilebis da saerTo mdgradobis pirobebze 
saangariSod.   
datvirTvebis kombinaciebisaTvis wonasworobis Semdegi pirobebi iqna 
Semowmebuli: 
a) deformaciebis zRvruli mdgomareobis mixedviT: 

•  saZirkvlis jdena 

•  saZirkvlis saerTo mdgradoba gadayiravebaze da gacurebaze 
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b) simtkicis zRvruli mdgomareobis mixedviT: 

•  fuZis mzidunarianoba 
 

 

4. proeqtirebis mimoxilva  
 
(saxide gadasasvleli winaswardamzadebuli rkinabetonis  tesebri koWebis malTa 
ganawilebiT, 1@12 m) 

 

4.1 4.1 4.1 4.1 mSeneblobis meTodimSeneblobis meTodimSeneblobis meTodimSeneblobis meTodi    

 
malis naSenis koWebi winaswar mzaddeba saTanado aRWurvilobisa da 
kvalifikaciis saamqroSi, miewodeba samSeneblo obieqtze da  saproeqto 
mdgomareobaSi montaJdeba saTanado mzidunarianobis amwe(ebi)s gamoyenebiT.  
malis naSenis kveTi Sedgeba 12 metri sigrZis 8 cali winaswardamzadebuli 
tesebri rkinabetonis koWisagan (wd koWi: betonis klasi C35/423, armaturis klasi 
S420), romlis Taros zemodan gaaCnia damakavSirebeli armaturis gamonaSverebi. am 
ukanasknelis saSualebiT wd koWi samontaJo mdgomareobaSi gamonoliTebuli 
iqneba 150 mm sisqis rkinabetonis filasTan mTeli xidis sigrZeze (ix. nax.7). savali 
nawilis filas gaaCnia saproeqto ganivi profili, romelzec ewyoba 100 mm sisqis 
asfaltbetonis safari (hidrosaizolacio fenis CaTvliT)..      
 

 
nax.3 malis naSenis tipuri konstruqcia 
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nax.4 winaswardamzadebuli koWis konstruqcia 

 
iseve rogorc savali nawilis fila, trotuaris filac gamonoliTebulia 
koWebTan, romelic aseve moicavs aranakleb 400 mm simaRlis rkinabetonis 
usafrTxoebis zRudars. wyalsarini Zabrebi ewyoba Sesabamis adgilebSi wd 
koWebis TaroebSi mowyobili naburRi xvrelebis gavliT. savali nawilis fila 
aRWurvilia masSi monoliTurad integrebuli 2 sadeformacio nakeriT ganapira 
burjebze. koWebi eyrdnoba elastomeris sayrden nawilebs.    

 

4444....2222    burjebis burjebis burjebis burjebis proeqtirebproeqtirebproeqtirebproeqtirebaaaa    
 
damproeqtebelma calke ganixila burjebis mowyobis SesaZlo variantebi, vinaidan 
erTis mxriv, burjebis mSeneblobis Rirebulebas saxide gadasasvlelis mTliani 
samSeneblo Rirebulebis soliduri nawili uWiravs, xolo meores mxriv 
xidmSeneblobis praqtikaSi gauTvaliswinebeli garemoebebis yvelaze meti 
precendenti zogadad aRricxulia swored am konstruqciuli nawilis 
mSeneblobisas.  
ganxorcielebuli winasaproeqto statikuri analizis Sedegebisa da sainJinro 
geologiuri kvlevis angariSis mixedviT dgindeba, rom ganapira da Sualeduri 
burjebisaTvis SesaZlebelia rogorc brtyeli, aseve ximinjovani saZirkvlebis 
mowyoba, - daniSnuli konstruqciuli zomebisa da CaRrmavebisaTvis saZirkvlis 
mzidunarianoba damakmayofilebelia orive variantis SemTxvevaSi. 
miuxedavad amisa, arCevani gakeTda ximinjovani saZirkvlis variantis sasargeblod 
Semdegi garemoebebis gaTvaliswinebiT: 
 

1. saZirkvlis filis/rostverkis daniSnuli simaRlea 1.5 metri. proeqtirebis 
specifikaciebis mixedviT mizanSewonili CaRrmaveba brtyeli saZirkvlis 
SemTxvevaSi Seadgens arsebuli kalapotis fskeridan 5 metrs, xolo 
ximinjovani saZirkvlis SemTxvevaSi, rostverkis filisaTvis 2 metrs. cxadia, 
brtyeli saZirkveli moiTxovs gacilebiT meti moculobis miwis samuSaoebis 
ganxorcielebas. 
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2. garda amisa, gruntis wylis done orive WaburRilSi dafiqsirebuli iqna 
daaxloebiT 1 m siRrmeze. warmodgenili qanebis marcvlovani xasiaTidan 
gamomdinare, maRali albaTobiTaa savaraudo, rom mSeneblobis periodSi 5 
metri siRrmis qvabulSi adgili eqneba wylis intensiur Semodinebas da 
aucilebeli iqneba amotumbvis samuSaoebis warmoeba. 

3. fenebSi warmodgenili grunti xasiaTdeba maRali filtraciis unariT, 
romelic garda amotumbvis samuSaoebisa saWiroebs wylis Semodinebis  
Semarbilebeli RonisZiebebis gatarebas, - samSeneblo qvabulis Semofargvla 
foladis urTierTCaketili Casasobi farebiT aranakleb 10 metis siRrmeze 
warmodgenili Tixovani gruntis donemde. rac aseve Zalian ZviradRirebul 
momsaxurebas warmoadgens da adgilobriv bazarze mza saxiT ar moipoveba.  

 
statikuri analiziT dadgenili iqna malis naSenidan gadmocemuli reaqciis 
Zalvebis saangariSo sidideebi Sualeduri da ganapira burjebis ximinjis Tavebze. 
maqsimaluri saangariSo sidideebisaTvis ganxiluli iqna 1000 mm diametris 
ximinjis mzidunarianobis pirobebi. mocemuli diametris ximinjis mzidunarianobis 
adeqvaturoba dadasturebulia.  
ganapira burjebis konstruqciis proeqtirebisas gaTvaliswinebuli iqna arsebuli 
xidis eqspluataciiT dadgenili problemebi, kerZod, is garemoeba, rom SeuRlebis 
konusis dasacavad gaTvaliswinebuli saregulacio nagebobebi moiTxovs 
regularul ganaxlebas wylauxvianobisas warmoSobili nakadis zemoqmedebis 
Sedegad gamowveuli dazianebebis kvalobaze. amitom, nakadis saregulacio 
rkinabetonis kedlebi ganapira burjTan integrebulia saerTo rostverkiT Semdegi 
upiratesobebis gaTvaliswinebiT: 

•  SeuRlebis konusis yrili SezRudulia saregulacio kedlebiT, rac 
uzunvelyofs xidis hidravlikuri kveTis srulyofil gamoyenebas. 

•  Saregulacio kedlebis moxazuloba gegmaSi misadagebulia nakadis 
mrudxazovan mimarTulebasTan. 

•  SemoTavazebuli konstruqcia ar saWiroebs saregulacio kedlebisaTvis 
damoukidebeli saZirkvlis mowyobas, rac mniSvnelovan danaxarjebTanaa 
dakavSirebuli(ix.nax.5).  
 

saproeqto xdidis dasavleT ganapira bujTan gaTvaliswinebulia gabionis 
kedlebis mowyoba Semdegi daniSnulebiT: 

•  Crdilo dasavleTiT saproeqto gabionis kedeli uzrunvelyofs erTis mxriv 
mdinare kuxas Senakadis miamraTvas saproeqto xidis kveTSi, xolo meores 
mxriv icavs mimdebare yrilis SeuRlebis konuss mdinare kuxas nakadis 
uSualo zemoqmedebisagan.  

•  samxreT dasavleTiT saproeqto gabionis kedeli icavs mimdebare 
savargulebs masSi mdinare kuxas nakadis gadavardnisagan. 

 
gaTvaliswinebulia, aseve mdinarisa da misi Senakadis kalapotis koreqtireba, 
raTa nakadi sworxazovani mimarTulebiT moxvdes xidis xvretSi(ix. nax.2, agreTve, 
tomi 2, samSeneblo naxazebi).    
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nax.5 burjebis saZirkvlebisaTvis daniSnuli konstruqciuli zomebi 

    
 

 

5. samuSaoTa moculobis uwyisi  
 
samSeneblo naxazebis mixedviT, romelic moicavs gzis Sesabamisi monakveTis 
gegmebs da profilebs, yrilis mosaxvis konstruqciis ganivi profilebs, 
malis naSenisa da burjebis konstruqciuli xedebs (ix. tomi 2. samSeneblo 
naxazebi), daTvlilia samSeneblo resursebis raodenobebi/samuSaoTa 
moculobebi.  
uwyisi Sedgenilia saproeqto da droebiTi gzisaTvis cal-calke.  
saproeqto gzis samuSaoTa moculobebis moicavs Semdeg komponentebs:  

•  dakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmenda iTvaliswinebs arsebuli 
saxide gadasasvlelis, gabionis kedlis, arsebuli gzis sagzao 
niSnebisa da zRudarebis demontaJs da gatanas. 

•  miwis samuSaoebimiwis samuSaoebimiwis samuSaoebimiwis samuSaoebi iTvaliswinebs reabilitaciisas gamotovebuli 60 
metriani monakveTis daWras saproeqto niSnulamde asfaltbetonis 
safarisa da safuZvlis mowyobis mizniT.  

•  ssssafariafariafariafari iTvaliswinebs wina monakveTisaTvis daniSnuli sagzao samosis 
mixedviT safaris mowyobas. 

•  sagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobaaaa   
•  yyyyrilis ferdoebis dacvarilis ferdoebis dacvarilis ferdoebis dacvarilis ferdoebis dacva iTvaliswinebs kalapotis cvlilebasTan 

dakavSirebuli miwis samuSaoebis ganxorcielebas, gabionis damcavi 
kedlebis mSeneblobas am ukanasknelis Tanmdevi miwis samuSaoebis 
CaTvliT. 

•  xidixidixidixidi   
    
 
droebiTi gzis samuSaoTa moculobebi warmodgenilia Semdegnairad:  
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•  dakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmendadakvalva da samSeneblo koridoris gawmenda iTvaliswinebs droebiTi 
yrilis, wyalsatari milebisa da sagzao moZraobis droebiT 
aRWurvilobis demontaJs da gatanas saproeqto gzis eqspluataciaSi 
gaSvebis Semdeg. 

•  miwis samuSaoebimiwis samuSaoebimiwis samuSaoebimiwis samuSaoebi iTvaliswinebs Wrils da droebiTi yrilis mowyobas  

•  wyalarinebawyalarinebawyalarinebawyalarineba – iTvaliswinebs droebiTi wyalsdatari milebis 
mowyobas 1500 mm wriuli kveTis winaswardamzadebuli rkinabetonis 
seqciebiT.  

•  ssssafariafariafariafari iTvaliswinebs xreSovani safaris mowyobis samuSaoebs. 

•  sagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobsagzao moniSvna da aRWurvilobaaaa  sagzao moZrabosi 
regulirebisaTvis saWiro droebiTi rkinabetonis zRudarebisa da 
sagzao niSnebis mowyobas.   

 
samuSaoTa moculobis uwyisi ixileT danarT 5-Si, xolo saproeqto 
ganfasebis uwyisi - tomi 3-Si. 
erTeuli fasebi miRebulia erTis mxriv samSeneblo resursebis meTodiT 
kalkulaciis Sedegebis, xolo meores mxriv, uaxloes warsulSi 
ganxorcielebuli mSeneblobebis praqtikiT SeTanxmebuli erTeuli fasebis 
urTierTSejerebis Sedegad.  
 

6. gansaxlebis sakiTxebi  
 
proeqtis zemoqmedebis qveS registrirebuli miwis nakveTebi moqceuli ar 
aris. 
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danarTi 1: hidrologiuri angariSi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



mdinare Sua kuxis (kuxiswyalis) mokle hidrografiuli 
daxasiaTeba 

 
mdinare Sua kuxi (kuxiswyali) saTaves iRebs xvamlis masivis samxreT 

winamTebSi, sof. xidis samxreTiT 3,3 km-Si 530 metris simaRleze da erTvis md. 
gubiswyals marjvena mxridan sof. Sua gubis aRmosavleTiT 1,5 km-Si. 

saTavidan saproeqto kveTamde, anu wyaltubo_xonis saxelmwifoebrivi 
mniSvnelobis samanqano gzis xidamde, mdinaris sigrZe 13,1 km, saerTo vardna 413 

m, saSualo qanobi 32,0‰, wyalSemkrebi auzis farTobi ki 21,2 km2-ia. am 

monakveTze mdinares erTvis ramdenime Senakadi jamuri sigrZiT 18,9 km.  
mdinaris auzi asimetriuli formisaa marjvena Senakadebis simravlis 

gamo. misi auzi mdebareobs kolxeTis dablobis Crdilo-aRmosavleT nawilSi. 
saTavidan sof. axalbediseulamde mdinaris auzi warmodgenilia winamTebis, 
sof. axalbedisulis qvemoT ki kargad gamoxatuli dablobi reliefiT. auzis 
wyalgamyofi GZiriTadad gadis gorak-borcvian reliefze, romlis niSnulebi 
icvleba 130 metridan 540 metramde. 

auzis geologiur agebulebaSi monawileobas iReben Zveli aluviuri 
ganfenebi, romlebic gadafarulia Tixnari niadagebiT. auzis mTiswina zonaSi 
gavrcelebulia foTlovani tye, dablobi zonis didi nawili ki aTvisebuli 
sasoflo-sameurneo kulturebiT. 

mdinaris xeoba saTaveebSi trapeciuli formisaa, dablobze ki 
aramkafiod aris gamoxatuli. mdinaris kalapoti zomierad klaknili da 
ZiriTadad dautotavia. nakadis sigane 10-15 metria, siRrme 0,5-0,7 metri, siCqare 
ki icvleba mdinaris qanobis mixedviT 1,2 m/wm-dan 0,6-0,8 m/wm-mde. 

mdinare sazrdoobs Tovlis, wvimisa da gruntis wylebiT. misi 
wylianobis reJimi xasiaTdeba kolxeTis dablobis mdinareebisTvis 
damaxasiaTebeli wyalmovardnebiT mTeli wlis ganmavlobaSi. wliuri 
Camonadenis didi nawili Camoedineba gazafxulze da Semodgomaze. aramdgradi 
wyalmciroba mdinares axasiaTebs zafxulSi. 

mdinareze yinulovani movlenebi ar fiqsirdeba. mdinare Sua kuxi 
samewarmeo saqmianobaSi ar gamoiyeneba. 

 
klimati 

 
mdinare Sua kuxis auzi, rogorc zemoT iyo aRniSnuli, mdebareobs 

kolxeTis dablobis Crdilo-aRmosavleT nawilSi, sadac gabatonebulia 
kolxeTis dablobisTvis damaxasiaTebeli notio subtropikuli klimati. 
gabatonebuli klimaturi pirobebis Camoyalibebas ganapirobebs Savi zRvis 
uSualo siaxlove da dasavleTidan SemoWrili notio haeris masebis gavlena.  

aRniSnuli teritoriis klimaturi daxasiaTeba Sedgenilia md. Sua kuxis 
auzis uSualo siaxloves arsebuli xonis (yofili wulukiZis) 
meteorologiuri sadguris mravalwliuri dakvirvebis monacemebis safuZvelze. 

aRniSnuli metorologiuri sadguris monacemebiT, aq mzis naTebis 
xangrZlivoba mTeli wlis ganmavlobaSi maRalia da misi  saSualo wliuri 
sidide 1800-dan 2200 saaTamde icvleba. jamobrivi radiaciac sakmaod maRalia 
da misi sidide 110-130 kkal/sm2-s utoldeba. radiaciuli balansis wliuri 
maCvenebeli ki 60 kkal/sm2-s Seadgens. 

mzis radiaciasTan uSualo kavSirSia klimaturi pirobebis 
maformirebeli erT-erTi ZiriTadi faqtori _ haeris temperatura, romlis 
saSualo Tviuri, wliuri da eqstremaluri mniSvnelobebi, aRniSnuli 



meteorologiuri sadguris mravalwliuri dakvirvebis monacemebis mixedviT, 
mocemulia #1 cxrilSi. 

 
haeris temperaturis saSualo Tviuri, wliuri da 

eqstremaluri sidideebi t0C 
cxrili #1 

metsadguri temperatura I II III IV V VI VII VIII IX X XI XII weli 
 

xoni 
saSualo 5.0 5.7 8.6 12.9 17.8 20.9 23.0 23.4 20.2 16.1 11.2 7.1 14.3 

abs.maqsimumi 21 25 32 35 39 40 40 41 40 35 30 25 41 
abs.minimumi -18 -14 -11 -4 1 7 11 10 4 -3 -11 -15 -18 

 
rogorc warmodgenili #1 cxrilidan Cans, gansaxilvel teritoriaze 

yvelaze cxeli Tvea agvisto, xolo yvelaze civi _ ianvari. 
wayinvebi, anu saSualo dRe-Remuri dadebiTi temperaturebis fonze 

haeris gaciveba 00-ze qvemoT, saSualod iwyeba dekemberSi da mTavrdeba martSi.  
wayinvebis dawyebisa da dasrulebis TariRebi, aseve uyinvo periodis 

xangrZlivoba dReebSi, imave metsadguris mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #2 cxrilSi. 

 
wayinvebis dawyebisa da dasrulebis TariRebi da uyinvo periodis 

xangrZlivoba dReebSi 
cxrili #2 

met 
sadguri 

wayinvebis TariRi uyinvo periodi 
dReebSi 

dasawyisi dasasruli saSua 
lo 

umci
resi 

udi 
desisaSualo naadre 

vi 
gviani saSualo naadre

vi 
gviani

xoni 12.XII. _ _ 14.III. _ _ 272 _ _ 

 
niadagis zedapiris temperatura, romelic damokidebulia niadagis tipze, 

mis meqanikur Semadgenlobaze, sinotiveze, mis daculobaze mcenareuli 
safariT  zafxulSi da Tovlis safaris simaRleze zamTarSi, iTvaliswinebs 
niadagis zedapiris ramdenime mm-iani sisqis temperaturas. misi maCveneblebi 
mWidro kavSirSia haeris temperaturis sidideebTan. amasTan, misi saSualo 
wliuri maCvenebeli, sakvlev teritoraze, TiTqmis 1,00-iT aRemateba haeris 
temperaturis saSualo wliur sidides.  

niadagis zedapiris saSualo Tviuri, wliuri, saSualo maqsimaluri da 
saSualo minimaluri mniSvnelobebi, imave metsadguris  mravalwliuri 
dakvirvebis monacemebis mixedviT, mocemulia #3 cxrilSi. 

 
niadagis zedapiris saSualo Tviuri, wliuri, maqsimaluri da 

minimaluri temperaturebi t0C 
cxrili #3 

metsadguri temperatura I II III IV V VI VII VIII IX X XI XII weli 
 

xoni 
saSualo 3 4 9 14 20 24 27 26 22 16 10 5 15 

saS.maqsimumi 10 12 19 27 37 41 43 41 37 28 18 11 27 
saS.minimumi -1 0 2 6 11 15 17 18 14 10 5 2 8 

 
niadagis zedapiris wayinvebis dawyebisa da dasrulebis saSualo 

TariRebi, aseve uyinvo periodis xangrZlivoba dReebSi, imave metsadguris 
mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #4 cxrilSi. 



niadagis zedapiris wayinvebis dawyebisa da dasrulebis  
saSualo TariRebi da uyinvo periodis xangrZlivoba  

dReebSi 
cxrili #4 

metsadguri wayinvis  saSualo TariRi uyinvo periodis 
xangrZlivoba 

dReebSi 
pirveli 

Semodgomaze
saboloo 

gazafxulze
xoni 5.XII. 15.IV. 233 

 
atmosferuli naleqebi, romlebic warmoadgenen klimaturi da 

hidrologiuri reJimis maformirebel erT-erT ZiriTad elements, sakvlev 
teritoriaze sakmao raodenobiT modis. misi wliuri jami imave metsadguris 
mravalwliuri dakvirvebis monacemebiT 1793 mm-s Seadgens.  

atmosferuli naleqebis saSualo Tviuri raodenoba da wliuri jami, 
imave metsadguris mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia 
#5 cxrilSi. 

naleqebis saSualo Tviuri raodenoba da 
wliuri jami mm-Si 

cxrili #5 
metsadguri I II III IV V VI VII VIII IX X XI XII weli 

xoni 179 154 161 111 103 146 167 138 160 173 145 156 1793 

 
sakvlev teritoriaze mosuli naleqebis dRe-Ramuri maqsimaluri 

raodenoba sakmaod maRalia. naleqebis dRe-Ramuri maqsimaluri raodenoba, 
dafiqsirebuli xonis metsadgurze 1946 wlis 2 ivliss, 134 mm-s Seadgens. 

sxvadasxva uzrunvelyofis naleqebis dRe-Ramuri maqsimaluri raodenoba 
mocemulia #6 cxrilSi. 

 
sxvadasxva uzrunvelyofis naleqebis dRe-Ramuri 

maqsimumebi mm-Si (wliuri) 
cxrili #6 

metsadguri saSualo 
maqsimumi 

uzrunvelyofa % dakvirvebuli 
maqsimumi

63 20 10 5 2 1 mm TariRi
xoni 86 77 97 107 117 130 139 134 2.VII.1946

 
haeris sinotive erT-erTi mniSvnelovani klimaturi elementia. mas 

umTavresad sami sididiT axasiaTeben, esenia: wylis orTqlis drekadoba anu 
absoluturi sinotive, SefardebiTi sinotive da sinotivis deficiti. pirveli 
axasiaTebs haerSi wylis orTqlis raodenobas, meore _ haeris orTqliT 
gaJRenTvis xarisxs, xolo mesame _ miuTiTebs SesaZlebeli aorTqlebis 
sidideze.  

aRsaniSnavia, rom haeris wylis orTqliT gajerebisa (absoluturi 
sinotivis) da misi deficitis maCvenebelis wliuri msvleloba praqtikulad 
emTxveva haeris temperaturis wliur msvlelobas.  

haeris sinotivis maCveneblebis saSualo Tviuri da wliuri sidideebi 
imaveEmetsdguris mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia 
#7 cxrilSi. 

 
 



haeris sinotivis saSualo Tviuri da wliuri sidideebi  
cxrili #7 

metsadguri tenianoba I II III IV V VI VII VIII IX X XI XII weli 
 
 

xoni 

absoluturi 
mb-Si 

6.4 6.5 7.3 9.7 14.1 18.5 22.2 22.3 18.2 12.9 9.2 7.0 12.9 

SefardebiTi 
%-Si 

72 71 71 70 72 76 80 80 79 76 70 69 74 

deficiti 
mb-Si 

3.0 3.4 4.1 6.1 7.2 7.6 6.7 7.2 6.2 5.5 5.0 4.0 5.5 

 
imave meteorologiuri sadguris mravalwliuri dakvirvebis monacemebis 

mixedviT, Tovlis safari saSualod yvelaze adre Cndeba ianvarSi da yvelaze 
gvian qreba aprilSi.  

Tovlis safaris gaCenisa da gaqrobis TariRebi, imave metsadguris 
mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #8 cxrilSi. 

 
Tovlis safaris gaCenisa da gaqrobis TariRebi 

cxrili #8 
metsadguri Tovlian 

dReTa 
ricxvi 

Tovlis safaris gaCenis 
TariRi

Tovlis safaris gaqrobis 
TariRi 

saSualo naadrevi gviani saSualo naadrevi gviani
xoni 18 5.I. 10.XI. _ 3.III. _ 6.IV.

 
raionSi qris yvela mimarTulebis qari, magram gabatonebulia 

aRmosavleTis, dasavleTis da samxreT-dasavleTis mimarTulebis qarebi, rac 
ganpirobebulia mdinareebis xeobebis mimarTulebiT da kolxeTis dablobze 
dasavliTidan SemoWrili haeris masebiT.  

qarebis mimarTulebebi da Stilebis raodenoba imave metsadguris 
mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #9 cxrilSi. 

 
qarebis mimarTuleba da Stilebis raodenoba 

%-Si wliuridan 
cxrili #9 

metsadguri C Ca a sa s sd d Cd Stili 
xoni 1 8 35 8 2 23 21 2 41 

 
qaris saSualo Tviuri da wliuri siCqareebi, imave metsadguris 

mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #10 cxrilSi, 
xolo qaris maqsimaluri siCqareebi #11 cxrilSi. 

 
qaris saSualo Tviuri da wliuri siCqare m/wm-Si 

cxrili #10 
metsadguri fliugeris 

simaRle 
I II III IV V VI VII VIII IX X XI XII weli

xoni 12 m. 2.3 2.4 2.6 2.6 2.0 1.6 1.4 1.5 1.4 1.8 2.7 2.5 2.1 

 
qaris maqsimaluri siCqareebi m/wm-Si 

 cxrili #11 
metsadguri qaris maqsimaluri siCqare (m/wm) SesaZlebeli erTjer 

1 welSi 5 welSi 10 welSi 15 welSi 20 welSi
xoni 32 40 44 46 48 



 
gansaxilvel teritoriaze Rrublianoba sakmaod maRalia. saSualod, 

wlis ganmavlobaSi, cis TaRis 50-65 % dafarulia RrublebiT. Rrublianoba 
yvelgan metia zamTarSi, naklebia zafxulSi. saerTo Rrublianobis mixedviT 
moRrubluli dReebi 100-170-s, xolo minimaluri ki 40-65 Soris icvleba. 

elWeqi sakmaod xSiri movlenaa _ 30-45 dRe weliwadSi. calkeul wlebSi 
ufro metia da 70-s uaxlovdeba. elWeqi aq umTavresad wlis Tbil periodSi 
icis (TveSi 5-12 dRe). iSviaTad elWeqi zamTarSic aRiniSneba. 

elWeqisagan gansxvavebiT setyva mxolod wlis Tbil periodSi icis, 
yvelaze xSiria mais-ivnisSi. setyvian dReTa ricxvi 1-2 dRes ar aRemateba. 
calkeul wlebSi setyva 6-7-jer fiqsirdeba 

 
wylis maqsimaluri xarjebi 

 
mdinare Sua kuxi (kuxiswyali) hidrologiuri TvalsazrisiT ar aris 

Seswavlili. amitom, misi wylis maqsimaluri xarjebi saproeqto kveTSi 
dadgenilia hidrologiur cnobarSi ,,ssr kavSiris zedapiruli wylis 
resursebi, tomi IX, gamoSveba I"-Si da ,,kavkasiis pirobebSi mdinareTa 
maqsimaluri Camonadenis saangariSo teqnikur miTiTebaSi" mocemuli detaluri 
meTodiT.  

aRniSnuli detaluri meTodiT, dasavleT saqarTvelos pirobebSi wylis 
maqsimaluri xarjebi iangariSeba im mdinareebze, romelTa wyalSemkrebi auzis 
farTobi ar aRemateba 400 km2-s. 

aRniSnuli detaluri meTodis Tanaxmad wylis maqsimaluri xarjebi 
iangariSeba formuliT 

T

H
FQ  67,16  

sadac T _saproeqto kveTSi wylis maqsimaluri Camonadenis koncentraciis 
saangariSo droa wuTebSi. misi mniSvneloba iangariSeba formuliT 

53,1

27,0
0
















 Kli

L
T

a
m

day
 

sadac dayL _nakadis ,,dayvanili" sigrZea metrebSi. misi mniSvneloba 

iangariSeba gamosaxulebiT 

                                  0lS

L
Lday   

aq L _ nakadis sigrZea metrebSi mdinaris saTavidan saproeqto kveTamde.  
   S _ mdinaris kalapotSi da xeobis ferdobebze Camomdinare nakadebis 

siCqareebis fardobaa. 

   0l _ ferdobis saangariSo sigrZea metrebSi. iangariSeba gamosaxulebiT 

 lL

F
l





2

1000
0  

sadac F _ mdinaris wyalSemkrebi auzis farTobia km2-Si; 
       l _ Senakadebis jamuri sigrZea km-Si 

          _auzSi arsebuli balaxeuli safarvelis sixSirea. misi 

mniSvneloba aiReba specialurad damuSavebuli cxrilidan da Cven SemTxvevaSi 
tolia 0,34-is; 

        a
mi _ auzis ferdobebis qanobia %-Si, xolo m 0,6-is; 



         _maqsimaluri Camonadenis koeficientia, misi mniSvneloba 
miiReba gamosaxulebiT 

    15,0345,01,0 Ti  

aq  _auzSi gavrcelebuli niadagis safarvelis maxasiaTebeli 
koeficientia. misi mniSvneloba iaReba specialurad damuSavebuli rukidan da 
Sesabamisi cxrilidan.  

    i_ auzSi mosuli Tavsxma wvimis intensivobaa mm/wT-Si; 
T

H
i  ; 

aq  H _ auzSi mosuli Tavsxma wvimis saangariSo raodenobaa mm-Si. misi 
sidide iangariSeba gamosaxulebiT 

31,027,0 TKH    
sadac K _ raionis klimaturi koeficientia, romlis mniSvneloba iaReba 

specialurad damuSavebuli rukidan.  
        _ ganmeorebadobaa wlebSi; 
        _ auzis tyianobis koeficientia, romlis sidide ganisazRvreba 

gamosaxulebiT 

F

Ft


2,01

1  

  aq tF _ auzis tyiT dafruli farTobia %-Si, rac Cven SemTxvevaSi 

tolia 20%-is. aqedan auzis tyianobis koeficienti  =0,96-s; 
 _ auzSi mosuli Tavsxma wvimis araTanabrad ganawilebis koeficientia. 

misi sidide dasavleT saqarTvelos pirobebSi, iangariSeba formuliT 
30.036.028.0  TiFe  

aq  e_ naturaluri logariTmebis safuZvelia; 

    _auzis formis koeficientia. misi mniSvneloba miiReba 
gamosaxulebiT 

75,025,0 max 
sasB

B
  

sadac maxB _ auzis maqsimaluri siganea km-Si; 

       sasB _ auzis saSualo siganea km-Si. misi mniSvneloba miiReba 

gamosaxulebiT 
L

F
Bsas  ; 

mdinare Sua kuxis (kuxiswylis) wylis maqsimaluri xarjebis saangariSod 
saWiro morfometriuli elementebis mniSvnelobebi, dadgenili 1:25000 masStabis 
topografiuli rukis mixedviT, mocemulia #12 cxrilSi. 

 
mdinare Sua kuxis (kuxiswylis) morfometriuli elementebi 

cxrili #12 
     kveTi F km2 L kmL i kal ai % l km     K    

saproeqto xidi 21,2 13,1 0,032 20,5 18,9 0,27 0,34 7,0 1,21 

 
mocemuli morfometriuli elementebis safuZvelze dadgenili wylis 

maqsimaluri xarjebis saangariSod saWiro yvela aucilebeli parametrisa da 
TviT maqsimaluri xarjebis sidideebi, moyvanilia #13 cxrilSi. 

 



mdinare Sua kuxis (kuxiswylis) wylis maqsimaluri xarjebi 
cxrili #13 

kveTi   
weli 

%P  T  
wuTi

H  
mm 

i  
mm/wT

    vm/wm 
 kal. 

v m/wm 
ferd. 

Q  
m3/wm

 
 

saproeqto 
   xidi 

100 1 146 114 0.78 0.52 0.697 1.94 0.16 120
50 2 159 97.0 0.61 0.49 0.722 1.84 0.14 92.5 
20 5 178 78.5 0.44 0.46 0.755 1.72 0.11 65.5 
10 10 189 66.1 0.35 0.43 0.774 1.62 0.10 50.0 
2 50 232 45.9 0.20 0.39 0.819 1.44 0.07 27.5 

  
wylis maqsimaluri doneebi 

 
saproeqto ubanze md. Sua kuxis (kuxiswylis) maqsimaluri xarjebis 

Sesabamisi doneebis niSnulebis dadgenis  mizniT, gadaRebuli iqna mdinaris 
kalapotis ganivi kveTebi, romelTa mixedviT dadgenili iqna mdinaris 
hidravlikuri elementebi. hidravlikuri elementebis safuZvelze agebuli iqna 
wylis maqsimalur xarjebsa da doneebs Soris )(HfQ   damokidebulebis 
mrudebi, romlebic erTmaneTTan Sebmulia nakadis hidravlikuri qanobis 
SerCevis gziT or saangariSo kveTs Soris. 

kveTSi nakadis saSualo siCqare naangariSevia Sezi-maningis cnobili 
formuliT, romelsac Semdegi saxe gaaCnia 

n

ih
V

2/13/2 
  m/wm 

sadac h  – nakadis saSualo siRrmea kveTSi m-Si; 
       i  _ nakadis hidravlikuri qanobia or saangariSo kveTs Soris; 

         n _simqisis koeficientia, romlis sidide specialuri gaTvlebiT  
kalapotisTvis miRebulia 0,050-is, WalisTvis ki 0,055-is toli. 

qvemoT, #14 cxrilSi, mocemulia md. Sua kuxis (kuxiswylis) sxvadasxva 
ganmeorebadobis wylis maqsimaluri xarjebis Sesabamisi doneebis niSnulebi 
saproeqto ubanze.  

 
mdinare Sua kuxis (kuxiswylis) wylis maqsimaluri xarjebis 

Sesabamisi doneebi 
cxrili #14 

 
naxazebze, md. kuxiswylis kalapotis ganiv kveTebze, datanilia 100 

wliani,  10 wliani da 2 wliani ganmeorebadobis wylis maqsimaluri xarjebis 
Sesabamisi doneebis niSnulebi.  

ganivis # da 
piketi 

manZili 
ganivebs 
Soris 
m-Si 

wylis 
napiris 
niSnuli 
m.abs. 

fskeris 
udablesi 
niSnuli 
m.abs. 

w. m. d. 
 100 

wels, 
Q=120 
m3/wm 

 50 
wels, 
Q=92.5 
m3/wm 

 20 
wels, 
Q=65.5 
m3/wm 

 10 
wels, 
Q=50.0 
m3/wm 

 2 
wels, 
Q=27.5 
m3/wm 

1. 0+061.0  
10 
10 
11 
8 
22 

117.05 116.63 119.20 118.85 118.45 118.20 117.70 
2. 0+051.0 117.00 116.52 119.18 118.83 118.43 118.15 117.68 

3.0+041.0 xidis Ses. 116.95 116.38 119.15 118.80 118.40 118.10 117.65 
4.0+030.0 xidis gam. 116.95 116.31 119.00 118.70 118.30 118.00 117.55 

5. 0+022.0 116.75 116.27 118.90 118.60 118.20 117.90 117.45 
6. 0+000.0 116.35 115.75 118.60 118.25 117.85 117.60 117.10 


	Design Engineering Report, Kukha 1
	Design Engineering Report, Kukha 2
	Design Engineering Report, Kukha 3
	Design Engineering Report, Kukha 4
	Design Engineering Report, Kukha 5
	Design Engineering Report, Kukha 6
	Design Engineering Report, Kukha 7
	Design Engineering Report, Kukha 8
	Design Engineering Report, Kukha 9
	Design Engineering Report, Kukha 10
	Design Engineering Report, Kukha 11
	Design Engineering Report, Kukha 12
	Design Engineering Report, Kukha 13
	Design Engineering Report, Kukha 14
	Design Engineering Report, Kukha 15
	Design Engineering Report, Kukha 16
	Design Engineering Report, Kukha 17
	Design Engineering Report, Kukha 18
	Design Engineering Report, Kukha 19
	Design Engineering Report, Kukha 20
	Design Engineering Report, Kukha 21
	Design Engineering Report, Kukha 22
	Design Engineering Report, Kukha 23
	Design Engineering Report, Kukha 24
	Design Engineering Report, Kukha 25
	Design Engineering Report, Kukha 26
	Design Engineering Report, Kukha 27
	Design Engineering Report, Kukha 28
	Design Engineering Report, Kukha 29
	Design Engineering Report, Kukha 30



