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S e s a v a l i

winamdebare saproeqto dokumentacia damuSavebulia Sps `varcixe 2005~-Tan

2017 wlis 11 aprils gaformebuli #48/17 xelSekrulebis safuZvelze,
romelic miznad isaxavda hidrokvanZis saTave nagebobebze Tevzsavalis de-

taluri saproeqto dokumentaciis damuSavebas.

dokumentaciis damuSavebisas sabazo masalad gamoyenebuli iqna institut
`hidroproeqtis~ mier damuSavebuli sawyisi da saSemsruleblo naxazebi,

ganmartebiTi baraTebi da mSeneblobis periodSi dadgenili miwis kaSxlis
tanis geoteqnikuri maCveneblebi.

sakvlev ubnebze detaluri savele topo-geodeziuri samuSaoebi Catarda

2017 wlis ivnisis TveSi.

imis gamo, rom samSeneblo moednis sainJinro-geologiuri pirobebi mraval-

jer da detalurad aris Seswavlili gasul wlebSi, damkveTTan saproeqto
samuSaoTa programisa da moculobebis ganxilvis Semdeg mizanSeuwonlad
iqna miCneuli kidev erTi savele da laboratoriuli kvlevebis Catareba.

mxedvelobaSi iqna miRebuli is faqtic, rom sakvlev teritoriebze raime
saxis mniSvnelobis geodinamikur da teqnogenur cvlilebebs adgili ar

hqonia.

rac Seexeba sainJinro hidrologias, gasuli saukunis meore naxevridan 80-
iani wlebis bolomde sakvlev gasworSi mimdinareobda sistematuri dakvi-

rvebebi. dakvirvebebis Sewyvetidan ganvlil periodSi msjeloba hidrologi-
uri pirobebis cvalebadobaze SesaZlebelia namaxvanis hidrometruli sagu-
Sagosa da quTaisis hidrometeosadguris dakvirvebebis SedegebiT. am monace-

mebis gaTvaliswinebiT saSualomravalwliuri maCveneblebis gadaangariSebam
(romlebic namaxvanhesebis kaskadisTvis Catarda 2007 wels) aCvena, rom

cvlilebebi umniSvneloa da isini angariSebis sizustis farglebSi jdeba.
amdenad, dasaSvebad iqna miCneuli arsebuli monacemebis gamoyeneba wylis
doneebis gansasazRvrad qvemo biefSi.

garemosdacviTi zedamxedvelobis departamentis ufrosis 18.06.2015w.
#DES 1 15 00000177 brZanebis Sesabamisad imereTis samsaxuris inspeqtire-

bis ganyofilebis jgufis mier Semowmda Sps `varcixe 2005~-ze gacemuli
garemoze zemoqmedebis #000029 nebarTviT gaTvaliswinebuli pirobebisa da
garemos dacvis sferoSi moqmedi kanonmdeblobiT dadgenili normebis Ses-

rulebis mdgomareoba, ris Sedegac varcixe hesebis kaskads daevala wyalmi-
mRebze Tevzdamcavi mowyobilobebis damontaJeba da Tevszavalis mowyoba.

winamdebare proeqtiT ganxilulia Tevzsavalis mowyobis pirobebi saTave

nagebobebze.
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1. bunebrivi pirobebi

1.1. sainJinro hidrologia

varcixehesebis kaskadis saTave nagebobebze hidrologiuri reJimebi xasiaT-
debian ekologiuri xarjisa da wyaluxvobis (wyaldidobis) periodSi Warbi
wylis qvemo biefSi dasaSleli kaSxlis oTxi maliT gatarebiT. amdenad,

kaSxlis, da Sesabamisad, Tevzsavalis qvemo biefSi damyarebuli wylis do-
neebi warmoadgenen im amosaval monacemebs, romlebmac unda uzrunvelyon

Tevzsavalis Seuferxebeli muSaoba.

wylis minimaluri xarjebis Q=15 m3/wm (ekologiuri xarjis) gavlis dros
qvemo biefSi damyarebuli wylis done ganisazRvra pirdapiri, geodeziuri

meTodebiT faqtiuri gazomviT da Seadgina 76,8 m zRvis donidan.

maqsimaluri, 0.1%-iani uzrunvelyofis saangariSo xarjis Q=3640m3/wm gav-
lisas damyarebuli done aRebulia saproeqto institut `hidroproeqtis~

mier damuSavebuli proeqtis mixedviT da Seadgens 82.6 m-s zRvis donidan.
am dros kaSxlis zemo biefSi damyarebuli donis niSnuli 87.6 m-s aRwevs.

1.2. sainJinro topografia

varcixe hesebis kaskadi mdebareobs imereTis regionSi, wyaltubos raionis
sof.geguTis, patrikeTisa da baSis teritoriebze, md.rionis kalapotis

gaswvriv, zRvis donidan 235_183m niSnulebs da CrdiloeTis 42º09’16”-
42º09’30” grZedebsa da aRmosavleTis 42º42’37”-42º24’37” ganedebs Soris.

saZiebo ubanze arsebobs 1:25000, 1:50000 masStabis saxelmwifo rukebi,

romlebic gamoyenebul iqna saZiebo samuSaoebis sawyis etapze da rekogno-
scirebisas.

asagegmi safuZvelis Sesaqmnelad teritoriaze gatarebuli iqna I Tanrigis
Teodolituri svlebi, romlebic warmodgenilia Seukvreli poligonebis
saxiT. taqeometruli agegmvis masalebis realur, saqarTveloSi moqmed ko-

ordinatTa da simaRliT sistemebTan misabmelad, ZiriTadi sayrdeni werti-
lebis koordinatebi da niSnulebi ganisazRvra maRali sizustis `Leica
GS08 plus GNSS~ tipis GPS mimRebis saSualebiT. Tevzsavalis samSeneblo
moednis reperebis koordinatebi UTM sistemaSi da niSnulebi baltiis sa-
simaRlo sistemaSi, mocemulia Sesabamis naxazze.

nagebobebze samSeneblo samuSaoebis ganxorcielebis uzrunvelsayofad Tevz-
savalis nagebobebis teritoriaze damagrebulia 2 samSeneblo reperi,

garda zemoT aRniSnuli geodeziuri reperebisa adgilze Sesrulebuli

topo-geodeziuri samuSaoebi damagrebulia 2 kuTxis boZiT da 4 sapiketaJo
paloTi. agegmvis saerTo farTobma 3.5ha Seadgina.
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savele samuSaoebi Catarebulia `Leica TS06~ taqeometriT, proeqtirebis
stadiis Sesabamisi moculobiTa da sizustiT.

1.3. sainJinro geologia

varcixehesebis kaskadi ganlagebulia kolxeTis dablobis aRmosavleT
nawilSi. mis ZiriTad geomorfologiur elements warmoadgens md.rionis

ganieri xeoba.

mdinare rioni saTaves iRebs kavkasionis mTavari qedis samxreTi ferdis
myinvarebidan, fasis mTidan. igi, ZiriTadad, ikvebeba myinvaruli, Tovlis,

wvimisa da gruntis wylebiT.

mdinare rioni wyalmcirea dekember-Tebervlis TveebSi. martis TveSi iwyebs

momatebas da maqsimalur wyaluxvobas aRwevs maisi-ivnisis TveebSi.

mdinare rionis sigrZe Seadgens 327 km-s, xolo wyalSemkrebi auzis farTi
_ 13418 kv km-s.

geologiuri TvalsazrisiT Sesaswavli raioni agebulia meoTxeuli asakis
naleqebiT, romlebic, Tavis mxriv, dayofilia sam asakobriv jgufad:

Tanamedrove (holocenuri), axal-meoTxeuli (zeda pleistoceni) da Sua-
meoTxeuli (Sua pleistoceni).

Tanamedrove (holocenuri) naleqebi warmodgenilia mcire simZlavris

TixnarebiTa da qviSnarebiT, romliTac gadafarulia Walis zeda kaWar-
kenWnarovani gruntebi.

kaWar-kenWnaris zomebi mcirdeba mdinaris dinebis mimarTulebiT. qvargva-

lebi warmodgenilia qviSaqvebiT, kirqvebiT, porfiritebiT, tufobreqCie-
biT, granitebiT, dionitebiT. kaWar-kenWnari sustad gamofituli da kar-

gad damrgvalebulia. Semavsebels, ZiriTadad, warmoadgens qviSa, romelic
Sedgeba kvarcis, mindvris Spatebis, rqatyuaras da, iSviaTad, sxva minera-
lebis marcvlebisagan. danaleqebSi gvxvdeba qviSebisa da qviSnarebis lin-

zebi. aRniSnuli wyebis simZlavre meryeobs 8-12 m-is sazRvrebSi.

axladmeoTxeuli (zeda pleistoceni) naleqebiT agebulia mdinare rionis

maRali, marcxena napiris e.w. `varcixis terasa~. igi, ZiriTadad, warmo-
dgenilia kenWnariT, kaWaris iSviaTi CanarTebiT, Semavsebeli _ Tixnari.
kenWnarSi xSirad gvxvdeba Tixis, qviSnaris da qviSis linzebi. naleqebis

simZlavre Seadgens 15-20 m-s.

Sua meoTxeuli (Sua pleistoceni) naleqebi gvxvdeba mdinare rionis orive
sanapiroze, mdinaris kalapotSi da marjvena dabal Waliszeda terasebze _

Tanamedrove meoTxeuli kaWar-kenWnarovani gruntebis qveS, xolo marcxena
napirze _ e.w. `varcixis terasis~ kenWnaris qveS.
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naleqebi warmodgenilia kenWnariT Tixnarovan-Tixiani SemavsebliT. is wina
gruntebTan SedarebiT imdenad mtkicea, rom alag-alag iRebs konglomera-

tis saxes. misi simZlavre 40-50 m-ia.

aRniSnul naleqebs aqvT gansxvavebuli filtraciuli maCveneblebi.

proeqtirebis da mSeneblobis stadiebze Catarebuli didi raodenobis sa-

cdeli amotumbvebis masalebis analizis safuZvelze SeiZleba dadgindes,
rom Tanamedrove kaWar-kenWnaris filtraciis koeficienti meryeobs 80-100
l/dR farglebSi, SuameoTxeulis _ 0.7-1 l/dR, xolo varcixis terasis _

0.3-6 l/dR.

gruntebis granulometruli Semadgenlobis grafikebi mocemulia nax. 1.3.1-

ze.

samSeneblo samuSaoebis sawyis etapze, kaSxlis tanSi da qvemo biefSi, dama-
tebiT unda iqnas Seswavlili da dazustebuli kaWar-kenWnarovani gruntis

fraqciuli Semadgenloba da geomeqanikuri maxasiaTeblebi.

nax. 1.3.1
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2. iqTiofauna da mdinare rionze arsebuli

mdgomareobis mokle mimoxilva

rogorc cnobilia, Tevzebi, maTi cxovrebis pirobebis mixedviT or ZiriTad
jgufad iyofian: adgilobrivi da gamsvleli. pirvelni mxolod TavianT
ZiriTad sacxovrisSi (mdinareSi, tbaSi an zRvaSi) gadaadgildebian, xolo

meoreni cxovroben zRvaSi da gasamravleblad mdinareebSi (mtknar wylebSi)
Sedian (anadromebi) an cxovroben mdinareSi da zRvis marilian wyalSi

mravldebian (katadromebi). mdinare rionSi yvela am tipis Tevzi gvxvdeba.

svia
saqarTveloSi binadrobs Savi zRvis sanapiroebTan. gasamravleblad Sedis

md. rionSi da sxva mdinareebSi. tofobs aprilidan ivnisamde, qva-qviSian
adgilebSi. qviriTi fskerulia. raodenoba aRwevs 5 milionamde. Setanilia
saqarTvelos wiTel wignSi;

Roreji (jarjRila)
Sav zRvaSi, saqarTvelos sanapiroebTan, gvxvdeba iSviaTad. moipoveba sxvada-

sxva mdinareebSi, maT Soris md.rionSi (samtrediamde). Zvirfasi Tevzia.
tofobs maisSi, nayofiereba aRwevs 1290 aTas cal qviriTamde;

Savi zRva-azovis (kolxuri) zuTxi (TarTi)
binadrobs saqarTvelos Savi zRvis sanapiroebTan. gasamravleblad Sedis
sxvadasxva mdinareebSi, maT Soris md. rionSi_samtrediamde (rionhesis age-

bamde adioda quTaisamde) gamsvleli Tevzia. ZiriTadad cxovrobs zRvaSi.
tofobs maisidan seqtembramde. nayofiereba 72-827 aTas cal qviriTamde
aRwevs. Setanili saqarTvelos wiTel wignSi da misi Wera akrZalulia;

atlanturi zuTxi (foronji)
binadrobs Sav zRvaSi saqarTvelos sanapiroebTan. Sedis mdinare rionSi.
zuTxis rionis populaciis individebi swrafad mzardia. tofoba iwyeba

aprili bolo-maisis dasawyisidan da grZeldeba ivlisamde. satofe agdile-
bi mdebareobs samtrediasTan da zeviT - axalsoflamde. nayofiereba aRwevs

0.2-5.7 milion qviriTamde. Setanili saqarTvelos wiTel wignSi da misi
Wera akrZalulia;

taraRana
gvxvdeba saqarTvelos Savi zRvis sanapiroebTan. gasamravleblad Sedis sxva-
dasxva mdinareeebSi, maT Soris rionSi, samtrediamde. mravldeba maisidan

seqtembramde. nayofiereba aRwevs 35.4-633.4 aTas qviriTamde. Setanili
saqarTvelos wiTel wignSi da misi Wera akrZalulia;

paliastomis qaSayi
gvxvdeba Savi zRvis sqarTvelos sanapiroebTan sxvadasxva mdinareebSi, maT
Soris md. rionSi. tofobs ivnisSi;
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kalmaxi
saqarTveloSi farTodaa gavrcelebuli. umetesad binadrobs tbebSi da mTis

mdinareebis zemo dinebebSi, maT Soris md.rionSi. tofobs seqtembridan Te-
bervlamde, qva-qviSian adgilebSi. nayofiereba aRwevs 200-27000 qviriTamde.
Setanili saqarTvelos wiTel wignSi da misi Wera akrZalulia;

weri (qariylapia)
binadrobs dasavleT saqarTvelos mdinareebSi, tofobs mart-aprilSi. nayo-
fiereba aRwevs 14-350 aTas qviriTamde;

farflwiTela
binadrobs dasavleT saqarTvelos mdinareebSi, maT Soris md.rionSi. tofo-

bs aprilidan ivlisamde, nayofiereba aRwevs 37-147 aTas qviriTamde;

kavkasiuri qaSapi (karCxana, ugvaro)
binadrobs saqarTvelos umetes mdinareebSi, maT Soris md.rionSi. mtknari

wylis Tevzia, mravldeba maisidan agvistos bolomde. nayofiereba 4-23 aTa-
si qviriTs Seadgens;

guwu (loqoria)
binadrobs md.sufsaSi da rionSi. mravldeba maisidan agvistomde, tofobs
ramdenime jerad. nayofiereba aRwevs 380 aTas qviriTamde. tboruli meur-

neobis kargi obieqtia;

kolxuri tobi
binadrobs dasavleT saqarTvelos mdinareebSi. tofoba iwyeba martidan da

grZeldeba zafxulis bolomde. qviriTs yris sam jerze, sxvadasxva adgi-
las, sxvadasxva dros. nayofiereba aRwevs 3-9 aTas qviriTs;

kolxuri wvera
binadrobs dasavleT saqarTvelos wylebSi, maT Soris md.rionSi. ZiriTadad
mdinaris binadaria. mdinareebSi adis kalmaxis gavrcelebis qveda ubnamde.

mravldeba maisidan agvistomde. tofobs orjer, nayofiereba aRwevs 2-15
aTas qviriTamde;

TeTrula
binadrobs rionSi da dasavleT saqarTvelos sxva mdinareebSi. mravldeba
maisidan ivlisis Sua ricxvebamde. erTi tofobis dros qviriTs yris samje-

rad. nayofiereba aRwevs 3-10.5 aTas qviriTamde;

kaparWina
binadrobs kolxeTis mdinareebSi, maT Soris rionSi. naxevrad gamsvleli

Tevzia, binadrobs umetesad mdinareebis qveda dinebaSi, irCevs mcenareebiT
mdidar adgilebs. mravldeba aprilidan ivlisamde. nayofiereba saSualod

aRwevs 381600 cal qviriTamde;
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mcire vimba
gvxvdeba dasavleT saqarTvelos mdinareebSi, maT Soris rionSic. binadrobs

ZiriTadad mdinaris qvemo dinebaSi, umetesad SesarTavebSi. mravldeba apri-
lidan ivlisis bolomde, tofobs ramodenimejer. nayofiereba 22 aTas qvi-
riTamdea;

tafela (sarqvela, TavSaqara)
gvxvdeba saqarTvelos mdinareebSi da tbebSi, maT Soris rionSi. irCevs
mdinaris mcenareulobiT mdidar, mdore adgilebs. mravldeba Tebervlidan

agvistomde. tofobs ramodenimejer, nayofiereba aRwevs 200-400 aTas
qviriTamde;

kobri (goWa)
gvxvdeba saqarTvelos bevr mdinaresa da tbaSi, maT Soris rionSi. irCevs
mdore, mdgar adgilebs. tofobs aprilidan seqtembramde, 2-3 jerad. nayo-

fiereba aRwevs 96-1840 aTas qviriTs. tboruli meTevzeobis Zvirfasi obie-
qtia;

loqo (Rlavi)
saqarTveloSi binadrobs did mdinareebSi da tbebSi, maT Soris rionSic.
naxevrad gamsvleli Tevzia, irCevs Rrma, mdore adgilebs. tofobs maisidan

agvistomde, nayofiereba aRwevs 11-500 aTas qviriTamde;

mdinaris gvelTevza
gamsvleli Tevzia, nanaxia dasavleT saqarTvelos mdinareebSi, maT Soris

rionSi. eweva katardomul migracias. Zvirfasi sarewao Tevzia;

samekala
binadrobs Sav zRvaSi, saqarTvelos sanapiroebTan yvelgan. Sedis mdinare-
ebis SesarTavebSi, maT Soris rionSic. zogjer adis maRla. tofobs marti-
dan agvistomde, yris 200-400 qviriTs;

Savi zRvis nemsTevza
binadrobs azov-Savi zRvis sanapiroebSi. Sedis mdinareebSi da zRvasTan

dakavSirebul tbebSi, maT Soris md. rionSic da sakmaod maRla, zRvidan 50
kilometrze zeviT. mravldeba maisidan agvistomde, debs 28-85 qviriTamde;

lobani (kefali)
Sav zRvaSi saqarTvelos sanapiroebTan gvxvdeba yvelgan. sakvebad Sedis
dasavleT saqarTvelos mdinareebSi da tbebSi, maT Soris rionSi. mravldeba
zRvaSi;

oqrosferi kefali (singili)
binadrobs Sav zRvaSi saqarTvelos sanapiroebTan yvelgan. mcire raodeno-

biT Sedis sakvebad mdinareebSi da tbebSi, maT Soris rionSi. mravldeba Ria
zRvaSi;
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farga
saqarTveloSi binadrobs, ZiriTadad, kolxeTis mdinareebSi, maT Soris rio-

nSic. irCevs mdore adgilebs. mravldeba aprilidan agvistomde, yris 1 mi-
lionamde qviriTs;

qorWila (qeCo)
saqarTveloSi binadrobs kolxeTis mdinareebSi (rionSic), SesarTavTan
zRvis gamtknarebul adgilebSi. mravldeba martidan ivnisamde, nayofiereba
12-900 aTas qviriTamde aRwevs;

Savpira Rorjo
binadrobs Savi zRvis saqarTvelos sanapiroebTan yvelgan. Sedis mdinareeb-

Si, tbebSi da xelovnur arxebSi. gvxvdeba Soris rionSic. irCevs momlaSo
ubnebs, zamTrobiT Sedis ufro Rrma adgilebSi. tofobs zRvis sanapiro
adgilebSi.

gasuli saukunis pirvelive meoTxedidan md.rionze daiwyo hidroteqnikuri
nagebobebis mSenebloba, romlebmac mniSvnelovnad Secvales mdinaris iqTio-

faunis saarsebo pirobebi. pirveli kaSxali, romelic md.rionze q.quTaiss
zemoT, Womas ubanSi 1920-iani wlebi bolos 30-ianis dasawyisSi aSenda,
rionhesis kaSxali iyo. hidrosadguris nagebobebma mimarTuleba ucvala ri-

ons da igi saderivacio arxisa da gvirabebis gavliT md.wyalwiTelas kala-
potSi gadavida, sadac, rk.sadgur rionis siaxloves Zalovani kvanZi aigo.

rionhesis eqspluataciaSi gaSvebis Semdeg mniSvnelovnad iklo wylis xar-

jebma rionis kalapotSi, q.quTaisis farglebSi vidre wyalwiTelas Sesar-
Tavamde. Zvel kalapotSi ki mxolod sanitaruli (ekologiuri) xarji iqna

datovebuli. saTave nagebobis SemadgenlobaSi Sedis tivsavali, romelic
paralelurad Tevzsavalis rolsac asrulebda, magram md.rionze tyis da-
curebis Sewyvetis Semdeg misi funqcionireba Sewyda da TevzebisTvis kaSxa-

li gauvali gaxda.

1930-ian wlebSi q.foTis wyaldidobisagan dasacavad me-7 kilometrze age-

buli iqna wyalgamyofi kvanZi, romelmac mdinaris ZiriTad nakads ucvala
mimarTuleba da xelovnuri arxis saSualebiT s.nabadasa da yulevs Soris
mimarTa, sadac axali delta Seiqmna. arc am nagebobeze iqna mowyobili Te-

vzsavali da gamsvleli Tevzebis migracia zRvidan rionSi da piriqiT mxo-
lod e.w. qalaqis arxiT, wyalgamyofi faris Riobebis saSualebiT xdeba Se-
saZlebeli. aRsaniSnavia, agreTve, rom zRvaze Relvis dros igi veRar iRebs

qalaqis arxis xarjs da iwvevs mimdebare teritoriebis datborvas. amis
gamo, Stormis dros qalaqis mxares arxis brtyeli farebi iketeba.
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1958 wels eqspluataciaSi gadaeca gumaTi hesi 1-s betonis gravitaciuli
kaSxliT, romelmac mdinare 30m-iT Setbora. arc am kaSxalze ar iqna

gaTvaliswinebuli Tevzamwevi meqanizmi.

1979 wels q.quTaisis farglebSi aigo axali saTave nageboba dabalzRurb-
liani dasaSleli kaSxliT, romelic uzrunvelyofda wyalaRebas arsebuli

`maSvelis~ da `pirveli sabWoTa~ (amJamad `geguTis~) arxebisaTvis. arc am
nagebobebze ar aris mowyobili Tevzsavali.

1976 wels md.rionis da xaniswyalis SesarTavis siaxloves, s.varcixesTan

agebuli iqna 14m samSeneblo simaRlis miwayrilis da 4 maliani betonis
wyalsaSviani kaSxali, romelTa saSualebiTac Seiqmna 5.07 kv.km sarkis ze-

dapiris farTobis wyalsacavi.

Tevzis resursebisaTvis miyenebuli zaralis asanazRaureblad varcixe hese-
bis kaskadis nagebobebis SemadgenlobaSi Sedioda TevzsaSeni qarxana, rome-

lsac unda uzrunveleyo zuTxisebrTa gamravleba da lifsitebis periodu-
li gadasma md.rionis yvela, kaSxlebiT gadaketil ubnebze. qarxana eqsplua-

taciaSi 1982 wels Sevida da gamarTulad funqcionirebda mis privatizaci-
amde. misi warmadoba weliwadSi 3 mln. lifsita iyo.

md.rionze dagegmili namaxvanis hesebis kaskadis mSeneblobis proeqtiT gaTv-

aliswinebuli iyo varcixis TevzsaSenis rekonstruqcia-gafarToeba da war-
madobis gazrda. hesebis mSeneblobis SewyvetasTan erTad TevzsaSenis sakiT-
xic moixsna dRis wesrigidan.

adgilobrivi meTevzeebidan miRebuli informaciiT zuTxis gadaadgileba
mxolod md.gubiswyalis da md.rionTan SesarTavTan fiqsirdeba.
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3. ZiriTadi teqnikuri gadawyvetebi

qvemoT ganxilulia varcixe hesebis kaskadis saTave nagebobebze Tevzsavalis

mowyobisa da wyalmimRebze Tevzamridi mowyobilobebis damontaJebis SesaZ-
lo alternatiuli variantebi, optimaluris SerCevis argumentebi da maTi
ganxorcielebis teqnikuri pirobebi.

3.1. Tevzsavali

Tevzgamtari nagebobebi, maTSi Tevzebis gadaadgilebis saxeobis mixedviT or

ZiriTad tipad iyofa: 1. nagebobebi, romlebSiac Tevzebi TavianTi aqtiuri
moZraobis wyalobiT TviTon gadaadgildebian qvemo biefidan zemo biefSi
Tevzsavalis mTel sigrZeze; 2. nagebobebi, romlebSic Tevzebis gadaadgile-

ba qvemo biefidan zedaSi xorcieldeba rabviT an specialur konteinerebSi
an sxva meTodebiT transportirebiT. pirveli tipis nagebobebs ganekuTvne-
bian sxvadasxva Tevzsavalebi, xolo meores _ Tevzsatari rabebi, hidravli-

kuri, meqanikuri da dawneviTi Tevzamwevebi, agreTve mcuravi mowyobilobebi
Tevzebis Segrovebisa da transportirebisaTvis. maTi funqcionireba mxo-

lod operatiuli personalis CareviTaa SesaZlebeli.

meore tipis nagebobebi Tanamedrove hidroteqnikur mSeneblobaSi, maTi da-
bali efeqturobis gamo, iSviaTad gamoiyeneba. bolo drois msoflio praq-

tikaSi gavrcelebuli Tevzsavalebia e.w. `bunebrivi~ da teqnikuri. pirveli
maTgani mdinaris Waliszeda terasaze, wyalSemtbori nagebobebis zemo da
qvemo biefebis damakavSirebel, Sesabamisi sigrZis ganaTxars (arxs) warmoad-

gens, romelSic wylis dinebis saangariSo siCqareebis misaRwevad xelovnu-
ri Cqerebia mowyobili adgilobrivi masaliT (qvebi, lodebi).

meore teqnikuri Tevzsavalebi ZiriTadad betonis an yore-betonis (iSviaT
SemTxvevaSi - xis) nagebobebia. isini, Tavis mxriv, iyofa safexurebian, Ra-
rovan, tborebian, vertikalur RreCoiani gasasvlelebiT, ukudinebiani gasa-

svlelebiT, agreTve, gvelTevzis satyuaraTi.

ama Tu im tipis Tevzsavalis tipis SerCeva gapirobebulia adgilmdebareo-

bis (samSeneblo moednis) bunebrivi pirobebiT (topografiuli, hidrologi-
uri), hidroteqnikuri nagebobebis muSaobis reJimebiT da mdinaris iqtiofa-
uniT. arsebuli da moqmedi hidroteqnikuri nagebobebis pirobebSi Tevzsava-

lis mSeneblobis ganxorcielebisTvis garkveuli SezRudvebi gvxvdeba, rac
dakavSirebulia specifikur teqnikur da teqnologiur problemebTan.

varcixe hesis saTave nagebobebis SemadgenlobaSi Sedis betonis dabalzRur-

bliani, 98m sigrZis dasaSleli kaSxali 4 wyalsaSvi xvretiT (TiToeuli
20m siganiT), wyalmimRebis 16m siganis 3 mali jamuri xarjiT 350 m3/wm da

marcxena napiris 447m sigrZis miwis kaSxali.
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wyalmimRebsa da wyalsagdebs Soris da marjvena napirze, sxva adgilas, Te-
vzsavalis mowyoba praqtikulad SeuZlebelia. amdenad, ganxilul iqna Tev-

zsavalis mowyobis ori alternatiuli varianti: miwis kaSxlis tanSi da
marcxena napirTan kaSxlis mirTvis zonaSi. am ukanasknelis midamoebSi, kaS-
xlis zemo biefi dasilulia, sadac intensiurad izrdeba lelqaSi, xolo

wylis dineba nulovania. garda amisa, Tevzsavalis gamyvani arxi sakmaod gr-
Zeli gamodis, nakadis dabali siCqareebiT. garda amisa arxis SeuRleba
md.rionis kalapotTan kaSxlidan sakmaod qvemoT, mdinaris datotvil nawi-

lSi ganxorcieldeba, sadac mdinare wyaldidobebis Semdeg xSirad icvlis
kalapots da wyalmeCxeria.

aRniSnulis gaTvaliswinebiT upiratesoba Tevzsavalis kaSxlis tanSi gayva-
nis variants mieniWa. Tevzsavali kaSxlis grZivi RerZis marTobulad, be-
tonis dasaSleli kaSxlis siaxloves, misgan 56m-is daSorebiT iqneba age-

buli. nagebobis safuZveli mis sawyis, 40m sigrZis monakveTze xarisxovani
yrilisagan mowyobili kaSxlis tani iqneba. misi geomeqanikuri monacemebi

Semdegia: SeWidulobis koeficienti C=8kpa, Siga xaxunis kuTxe φ=35°. meo-
re nawili md.rionis Waliszeda pirveli terasis amgeb gruntebze ganTa-
vsdeba, C=8kpa SeWidulobis koeficientiT da φ=30° Siga xaxunis kuTxiT.

vinaidan saproeqto zonaSi Tevzis ZiriTadi saxeoba kolxuri zuTxia, Te-
vzsavali Sesabamisi parametrebiT unda moewyos. Tevzsavali daproeqtebu-
lia, rogorc ,,teqnikuri Tevzsavali~, kerZod „safexurebiani~.

imis gamo, rom Tevzsavalis mSenebloba arsebul kaSxalze xorcieldeba,
misi gaangariSeba gansxvavebuli sqemiT ganxorcielda. kerZod, jer dainiSna

Tevzsavalis optimaluri gegmuri trasireba da grZivi profili (saxelm-
ZRvaneloSi miTiTebul parametrebSi) da Semdgom ganxorcielda gadamowmeba
kriteriumebis dakmayofilebis TvalsazrisiT.

Tevzsavalis gasasvleli auzebis idealuri qanobi gaangariSebulia auzSi
wylis donesa (Dh) da auzis sigrZes (lb) Soris sxvaobis safuZvelze:

I = Dh/lb

zemoT miTiTebuli saxelmZRvanelos mixedviT I unda iyos 1:7 da 1:15 So-
ris. Tevzsavalis gasasvleli auzebis zomebi maqsimaluri dasaSvebi mocu-
lobiTi turbulentobis uzrunvelyofis mizniT SerCeulia imave saxelm-

ZRvaneloSi mocemuli cxrilis mixedviT. kerZod, auzis sigrZea 5.0m, sigane
- 3.0m. wylis siRrme 0.8m-s Seadgens, xolo vardna auzebs Soris - 0.2m-ia.

am SemTxvevaSi, mocemuli proeqtisaTvis parametri I=0.2/5=0.04 (1:25).

auzebs Soris gaTvaliswinebulia 0.3m sisqis tixarebis mowyoba, romlebSic
Tevzis gasasvleld or-ori Riobi iqneba mowyobili. aRsaniSnavia, rom zuT-

xisebrTaTvis auzebSi mxolod fskeruli gasasvlelis mowyobaa saWiro,
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Tumca imis gaTvaliswinebiT, rom zuTxis garda varcixehesis saTave nagebo-
bebis gasworSi sxva tipis Tevzebis gadaadgilebacaa mosalodneli, mizanSe-

wonilad iqna miCneuli zeda Riobis mowyoba sakalmaxe zonis Sesabamisi
gabaritebiT. fskeruli ripi 1.5x1.0m zomisaa, zedapiruli _ 0.3x0.3m. bune-
briv pirobebTan maqsimalurad miaxlovebis mizniT Tevzsavalis fskerSi

mdinaris riyis qvebi iqneba Cayolebuli.

Tu gaviTvaliswinebT imas, rom zemo da qvemo biefebSi wylis doneebs So-
ris sxvaoba 10m-s aRwevs, auzebis saerTo raodenoba 50 cali iqneba, xolo

Tevzsavalis saerTo sigrZe - 254.5m-s aRwevs.

Tevzsavali Sesasvleli xvretis mowyoba kaSxlis zemo biefis ferdze, Txe-

mis talRamridi parapetidan 14.35m-is daSorebiTaa gaTvaliswinebuli. mis
asagebad aucilebeli iqneba kaSxlis arsebuli betonis ekranis demontaJi
(amoWra), romelic sayrdeni kedlebis amoyvanis Semdeg unda aRdges. Zvel

da axal betonebs Soris nakeris wyalgaumtarobis uzrunvelsayofad gaTva-
liswinebulia maTi zedapiris polimeruli Sewebvadi hidroizolaciiT da-

farva, xolo betonSi - mikrosilikis damateba.

Tevzsavalis eqspluataciis periodSi nagebobis inspeqtirebisaTvis da/an
saremonto samuSaoebis gansaxorcieleblad wylis miwodebis Sesawyvetad,

misi Sesasvleli kveTidan 12m-is daSorebiT gaTvaliswinebulia Sandoruli
brtyeli faris kilos mowyoba. faris CaSveba da amoReba kaSxlis Txemze
mdgari avtoamwis saSualebiT ganxorcieldeba.

sawyisi, 40.65m sigrZis sworxazovani ubnis Semdeg Tevzsavali marcxniv
uxvevs da misis kaSxlis qveda ferds 61.8m sigrZeze miuyveba. Semdgom igi

kidev erT, marjvena mosaxvevs akeTebs da md.rionisken eSveba.

Tevzsavalis kedlebi calke mdgom konstruqciebs (marjvena da marcxena)
warmoadgenen, romlebic Txemis niSnulze 0.3x0.5 kveTis rkinabetonis rige-

lebiTaa dakavSirebuli. kedlebi daarmaturebulia A-III klasis Ø16
armaturis Reroebisgan damzadebuli armopaketebiT. ganivi kavSirebi

(romlebic angariSebis mixedviT saWiro ar aris) ganxorcielebulia
konstruqciuli mosazrebebiT da Sesrulebulia A-I klasis Ø6 armatu-
riT. rigelebSi gamoyenebulia A-III klasis Ø12 muSa da A-III klasis Ø12
ganivi armaturis Reroebi.

kaSxlis tanis farglebSi Tevzsavali gadaxuruli iqneba monoliTuri rki-
nabetonis filebiT, romlebzec xarisxovani yrili moewyoba (aRdgeba). fi-

lebi gaangariSebulia kaSxlis Txemze arsebul gzaze moZravi satvirTo av-
tomobilebis H60 datvirTvaze. filis sisqe 40sm-ia, A-III klasis armatu-
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ris Reroebis diametri Ø16. aseTive gadaxurvebis mowyobaa gaTvaliswi-
nebuli kaSxlis Txemidan mdinaris WalaSi Casasvlel gruntis gzaze.

kedlebi safexurebiT dabldeba Tevzsavalis grZivi RerZis gaswvriv, xolo
maT Soris gaTvaliswinebulia 30sm sisqis rkinabetonis pandusis mowyoba.
pandusi gaangariSebulia rogorc drekad safuZvelze mdebare fila. igi da-

armaturebulia A-III klasis Ø10 armobadiT.

Tevzsavalis safexurebis ganivi kedlebis (tixarebis) daarmatureba gaTva-
liswinebulia A-III klasis Ø10 ormagi armobadiT. aRsaniSnavia, rom es

kedlebi ZiriTadad, daZirul da gawonasworebul mdgomareobaSi iqnebian da
hidrostatikuri datvirTva zeda mxridan maTze mxolod saremonto samu-

Saoebis dasawyisSi, Tevzsavalis Sesasvlelis Sandoruli farebis gadake-
tvis Semdeg misi daclis periodSi imoqmedebs. tixari gaangariSebulia
rogorc ormxriv xistad Camagrebuli koWi.

Tevzsavalis safuZvelis gruntSi sufoziuri movlenebis ganviTarebisa da
araprognozirebadi jdenebis Tavidan asacileblad sayrdeni kedlebisa da

Ziris filis qveS kaSxlis farglebSi gaTvaliswinebulia geoteqsilis
sagebis mowyoba, xolo mdinaris WalaSi gamaval trasaze, damatebiT xreSis
gamaTanabrebeli fenis mowyoba.

sayrdeni kedlebi da Ziris fila deformaciul-jdeniTi nakerebiTaa dayofi-
li. maTi adgilmdebareoba sayrdeni kedlebis safexurebs emTxveva. SemamWi-
droveblad gaTvaliswinebulia polimeruli masalis, kompania `sika~-s mier

warmoebuli `Sika Waterbar M-25~ tipis an sxva, analogiuri polimeruli

SemamWirdoveblebis gamoyeneba. sayrdeni kedlebis betonis wyalgaumtarobis

asamaRleblad da kaSxlis tanis dasvelebisgan dasacavad gaTvaliswinebu-
lia maT ukana mxareze polimerulbitumis hidroizolaciis mowyoba. am uka-
naskneli RonisZiebis alternativad betonis SemadgenlobaSi mikrosilikis

damateba SeiZleba iyos ganxiluli.

Tevzsavalis sawyis ubanze, kaSxlis tanSi betonis samuSaoebisa da xaris-

xovani yrilis mowyobis Semdeg ganxorcieldeba zeda waxnagis betonis ek-
ranis aRdgena. nagebobasa da ekrans Soris konstruqciul nakerSi filtra-
ciuli movlenebis ganviTarebis aRsakveTad gaTvaliswinebulia zemoT miTi-

Tebuli tipis SemWidrovebis gamoyeneba, xolo Zvel da axal betons Soris
nakerSi (perimetrze) kompanis `sika~-s gajirjvebadi profilis SikaSwell A
profil 2010 an sxva analogis gamoyenebaa gadawyvetili.

mSeneblobis damamTavrebel etapze unda aRdges talRamridi parapeti da
Txemze arsebuli gzis asfaltobetonis safari. asfaltobetonis safari

orfeniania: qveda, msxvilmarcvlovani da zeda - wvrilmarcvlovani.
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Tevzsavalis hidravlikuri gaangariSeba

fskeruli xvretis gamtarunarianoba gaiangariSeba formuliT:= ∗ ∗ 2 ∆ℎ;
sadac: - xarjis koeficientia da 0.65-0.85 farglebSi icvleba;

- xvretis cocxali kveTis farTobia ( = 1.5 m2);∆ℎ - sxvaoba wylis doneebs Soris (∆ℎ = 0.2m).
saTanado monacemebis CasmiT miviRebT: = 0.65 ∗ 1.5 ∗ 2 ∗ 0.2 = 1.93m3/wm.
zedapiruli Riobis gamtarunarianobis gansazRvrisaTvis viyenebT gamosaxu-
lebas: = ∗ ∗ ∗ 2 ∗ ℎ ;

aq: - xarjis koeficientia ( ≈ 0.6);
- Semamcirebeli koeficientis daZiruli gamodinebis SemTxvevaSi:= 1 − 1 − ∆ . .

, roca 0 ≤ ∆ ≤ 1; Tu ∆ℎ > ℎ , =1.

Cvens SemTxvevaSi = 0.921;
- Riobis siganea.

Riobis saangariSo xarji iqneba: = ∗ 0.6 ∗ 0.921 ∗ 0.3√2 ∗ 9.81 ∗ 0.3 =0.15 m3/wm.

amgvarad, Tevzsavalis saangariSo gamtarunarianoba Seadgens 1.93+0.15=2.08
m3/wm, rac metia minimalur dasaSveb mniSvnelobaze (0.20 m3/wm).

nakadis siCqare ganisazRvreba formuliT: = 2 ∗ ∗ ∆ℎ =1,98 m/wm.
energiis moculobiTi gafantva iangariSeba formuliT:= ∆( ) = ∗ . ∗ . ∗ .. ∗ . ∗( . . ) = 138 vt/m3.

Tu gaviTvaliswinebT imas, rom zuTxis SemTxvevaSi auzebSi dasaSvebi tur-
bulentobis uzrunvelsayofad energiis moculobiTi gafantva ar unda aRe-

matebodes 150 vt/m3-s, SegviZlia davaskvnaT, rom Tevzsavalis daniSnuli
konstruqcia da gabaritebi akmayofilebs moTxovnil parametrebs.

3.2. Tevzdamcavi RonisZiebebi - Tevzamridi

calke problemas warmoadgens lavrebis moxvedra wyalmimRebSi da maTi da-
Rupva turbinebSi gavlis dros.

wyalsameurneo mSeneblobis praqtikaSi gamoiyeneba sxvadasxva tipis Tevzda-
mcavi mowyobilobebi, romlebic uzrunvelyofen Tevzis aridebas wyalsata-
rebidan. esenia meqanikuri, hidravlikuri da biologiuri damcavi mowyobi-
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lobebi. pirveli maTgani uzrunvelyofs wyalmimRebi nagebobebis badeebiT
gadaketvas da meqanikuri winaRobis Seqmnas Tevzebis gadaadgilebis gzaze.

hidravlikuri mowyobilobebi uzrunvelyofen wyalmimRebidan Tevzebis mo-
cilebas wylis nakadis saTanado traeqtoriis mimarTviT. aRniSnuli mowyo-
bilobebs ganekuTvneba, agreTve, e.w. `earlifti~, romelic haeris fardas

hqmnis wyalSi. biologiuri Tevzdamcavi mowyobilobebis funqcionireba em-
yareba Tevzebis reaqcias sxvadasxva gamaRizianebelbze (sinaTlis, xmauris,
eleqtrodeniT), daSinebas da gandevnas saxifaTo zonidan.

meqanikuri damcavi mowyobilobebi, ZiriTadad, sasmel-sameurneo wyalmomara-
gebis (m.S. Tboeleqtrosadgurebis) sistemebSi gamoiyeneba. mdinaris mier

didi raodenobiT Sewonili natanis transportirebis pirobebSi (rogorc
md.rionze) badeebis gabidvnis intensioba imdenad maRali iqneba, rom wylis
miwodeba saderivacio arxSi praqtikulad SeuZlebeli gaxdeba. araefeqturi

iqneba aseve, wylis Wavlis, sinaTlis gamaRizianeblis (momatebul simRvri-
veSi) da xmauris receptorebze zemoqmedebis (ekologiuri xarjis gatare-

bisTvis wyalsagdebis muSaobis pirobebSi) mowyobilobebis gamoyeneba.

hidrosadgurebis wyalmimRebebis dacvis yvelaze ufro misaReb mowyobilo-
bebad `earlifti~ da eleqtro-barieri unda miviCnioT.

earliftis muSaobis principi mdgomareobs imaSi, rom haeris buStukebs
wylis zedapirze amosvlisas SeuZliaT waritacon da zedapirze amoitanon
sakmaod maRali simkvrivis myari nawilakebi da sagnebi. pirvel rigSi, amo-

tana xdeba haeris mikrobuStukebis saganze miwebebis (flotaciis efeqti)
Sedegad.

meore rigSi, wylis zedapirze sxeulis amotanaSi ZiriTadad moqmedebs hae-
ris msxvili buStukebis intensiuri nakadi, romlebic sxeulis qveda zeda-
pirs ekvrian da amcireben sxeulis kuTr wonas, rac Sedegad ganapirobebs

maT zedapirze amotivtivebas. swored es efeqtia, roca pasiurad modreife
Tevzebi SeiZleba wylis zedapirze aRmoCndnen. mesamec, sxeuls wylis zeda-

pirze amoitans haer-buStukovani nakadis mier Seqmnili wylis masis verti-
kaluri dinebebic.

Tevzdacvis aRniSnuli meTodis efeqturoba meryeobs 12-36%-dan (lavrebi-

saTvis) 82%-mde (14-32mm sigrZis individebisaTvis). mis uaryofiT mxares
SeiZleba CaiTvalos hipersaturacia, rac Tevzis daRupvas iwvevs.

varcixe hesebis wyalmimRebisaTvis aucilebeli iqneba sami damoukidebeli

sistemis Seqmna (cal-calke TiToeuli wyalmimRebi malisaTvis), romelic
Sedgeba wyalmimRebis gisosis win pontonebze damagrebuli samomsaxureo

xidisagan, 40m-mde sigrZis milgayvanilobisagan da 350m3/sT warmadobis da
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18.5kvt simZlavris dguSiani kompresorisagan. kompresorebi calke SenobaSi
unda iqnes ganTavsebuli.

yvelaze efeqtur saSualebad, Cvens SemTxvevaSi, eleqtro-impulsuri mowyo-
bilobebi unda CaiTvalos. is efeqturia im pirobiT, rom Tevzi aqtiurad
reagirebs eleqtrul velze da damoukideblad cdilobs gaSordes misi ze-

moqmedebis zonas. amis xelSemSlel faqtors SeiZleba warmoadgendes wylis
nakadi, romelsac winaaRmdegobas ver uweven lifsitebi.

eleqtrogadamRobebis efeqturoba mniSvnelovnadaa damokidebuli eleqtro-

debs Soris manZilis, maTi diametrebis, sistemaze miwodebuli Zabvis, kvebis
reJimebisa da sxva parametrebis swor SerCevaze, rac, Tavis mxriv ganapiro-

bebs eleqtruli velis gansazRvrul konfiguracias da masSi eleqtropo-
tencialis gradientebis ganawilebis xasiaTs. velis Zabvis saSualo sidide
warmoadgens mis iseT mniSvnelobas, romelic TevzebSi TavdacviT reaqcias

iwvevs. Tevzamridis efeqturoba miT metia, rac ufro naklebia Zabvis gra-
dienti. konstruqcia ise unda iqnes daproeqtebuli, rom `zRudis~ manZili

(manZili eleqtrodidan Tevzis mier aRqmis sibrtyemde) Seadgendes 5-10m-s,
xolo sxvaoba `zRudis~ da `kritikul~ manZilebs (adgili, sadac Tevzi
eleqtroSoks miiRebs) Soris ar iyos 5-7m-ze naklebi.

eleqtroimpulsur TevzamridebSi eleqtrodebi, ZiriTadad, erT rigSia gan-
lagebuli. isini 8 calian seqciebadaa dajgufebuli da wyvilebad arian mi-
erTebulni: pirveli bolosTan, meore boloswinasTan da a.S. mierTebuli

eleqtrodebis TiToeul wyvils miewodeba safexurebrivad mzardi Zabva.
eleqrodebis Sesabamisi wyvilebi sxvadasxva seqciebSi erTmaneTTan parale-

luradaa SeerTebuli. Tevzamridis eleqtro-teqnologiuri nawili Sedgeba
eleqtrodebis sistemisagan, Zabvis gamyofisagan, denis gamTiSvelisagan, kon-
trolisa da marTvis sistemebisagan.

150mm sigrZis Tevzebis wyalmimRebidan aridebisaTvis gamoiyeneba 40-50mm
diametris eleqtrodebi, sigrZiT 4.4-dan 8m-mde, manZiliT maT Soris 1-dan

2.8m-mde da ZabviT 144 an 220v. kvebis impulsuri reJimi damikidebulia
Tevzamridis gamoyenebis pirobebze. eleqtruli velis forianoba miiReba 3-
dan 6-is tolad, Sesabamisi impulsis xangrZlivobis 0.06-0.08wm pirobebSi.

eleqtrodebad gamoiyeneba liTonis milebi, romlebic vertikalurad magr-
deba zemoT xidze da qvemoT wyalmimRebis zRurblze.

eleqtroimpulsuri Tevzamridebis uaryofiT mxared SeiZleba CaiTvalos

eleqtrodebis xSiri dazianeba da 150mm-ze naklebi Tevzebis (m.S. lavrebis)
eleqtrodeniT daRupvis didi albaToba.

Tevzamridi mowyobilobebis orive ganxiluli varianti moiTxovs kvalifi-
cirebuli, specializirebuli organizaciebis mier sagangebo gamokvlevebis
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Catarebas uSualod varcixe hesebis kaskadis saTave nagebobebze, Sedegebis
Sefasebebsa da Sesabamisi gadawyvetilebis miRebas, xolo aucileblobis Se-

mTxvevaSi saTanado saproeqto-konstruqciuli dokumentaciis damuSavebas
da samontaJo samuSaoebis ganxorcielebas.

rogorc sxvadasxva qveynebSi Catarebulma mravalricxovanma gamokvlevebma

aCvena, Tevzis daRupvis procentuli maCvenebeli damokidebulia hidroteq-
nikuri nagebobebis saxeobaze da hidroturbinebis tipze: sadawne-saderiva-
cio gvirabebSi da milsadenebSi mniSvnelovani raodenobis Tevzi iRupeba ga-

zrdili wnevisa da kedlebze Sejaxebis Sedegad, xolo udawneo saderiva-
cio nagebobebis (arxebi) gamoyenebis SemTxvevaSi Tevzis maragebis danakarge-

bs saerTod ar aqvs adgili.

varcixe hesebis SemTxvevaSi wyalmimRebSi moxvedrili TevzebisTvis safrTxe
mosalodnelia mxolod turbinebis sadawneo traqtSi. aq, ZiriTadad zemo-

qmedebis sam saxeobas aqvs adgili: 1) dawneva wyalgamtar traqtSi; 2) tra-
vmireba turbinaSi gavlisas da 3) turbinis muSaobis reJimis zegavlena.

varcixe hesis saangariSo dawneva 15m-s Seadgens. am maCveneblis mixedviT
wyalmimRebSi moxvedrili Tevzebis saerTo raodenobis mxolod 7-8%-is
daRupvaa mosalodneli.

varcixe hesebSi damontaJebulia dabalbruniani (115 br/wT) mosabrunebel-
frTiani (kaplanis tipi) turbinebi, saangariSo xarjiT 175 m3/wm. am tipis
turbinebSi Tevzis danakargi 11%-s ar aRemateba.

rogorc Catarebulma mravalricxovanma eqsperimentebma aCvena, mosabrunebe-
lfrTiani turbinis maqsimaluri m.q.k.-iT muSaobis pirobebSi Tevzis dana-

kargebi minimaluria. 1997-2000 wlebSi eqsperimentebi Catarda ruseTSic,
niJnetulomis hidrosadgurze, romlis agregatis saangariSo xarjia 90
m3/wm, brunTa ricxvi 150 br/wT, saangariSo dawneva 17.5m. turbinis maqsima-

luri xarjiT (mTlianad gaxsnili mimmarTveli aparatis frTebiT) muSaobis
pirobebSi qvemo biefSi cocxlad iqna daWeril yvela is individi, romelic

specialuri konteineris saSualebiT iqna SeSvebuli turbinis wyalgamtar
traqtSi. pirveli eqperimentis Semdeg aRmoCnda, rom saerTo raodenobis
80%-s farflis mniSvnelovani dazianebebi hqonda.

specialurma cdebma aCvena, rom aRniSnuli dazianebebi gamowveuli iyo ara
turbinaSi gavliT, aramed TevzsaWeris badisebr naWerTan Tevzebis kontaq-
tiT. SemdgomSi, 2000 wels Catarebulma eqsperimentebma aCvena, rom turbi-

nis wyalgamtar traqtSi SeSvebuli yvela individi cocxlad iqna daWeri-
li qvemo biefSi da iqtiopaTologiurma gamokvlevebma raime mniSvnelovani

dazianeba ar aRmoaCina.
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aRsaniSnavia, rom zrdasruli Tevzi sakuTari sicocxlisunarianobis gamo,
Tavs aridebs sadawneo traqtSi moxvedras, safrTxe eqmneba mxolod lav-

rebs, romelTac jer kidev ar gaaCniaT avtonomiuri gadaadgilebis unari
da planqtonur mdgomareobaSi imyofebian. aseT SemTxvevaSi wyalmimRebis si-
axloves danaklisis kompensacia xdeba im udidesi maragidan, romelsac Tev-

zis nayofiereba warmoadgens. nayofiereba mdinareSi mobinadre saxeobisa-
Tvis, magaliTad kalmaxisaTvis, 27000 cals Seadgens erT qviriTobaze. Te-
vzis raodenobis aseTi uxvi Sevsebis pirobebSi misTvis malimitirebel faq-

tors warmoadgens mdinareSi sakvebi bazis moculoba da ara amoRebuli er-
Teulebis raodenoba.

yovelive zemoaRniSnulis gaTvaliswinebiT SeiZleba davaskvnaT, rom Tevza-
mridi mowyobilobebis damontaJeba varcixehesebis kaskadis saderivacio ar-
xis wyalmimRebze pirveli rigis, gadaudebel RonisZiebas ar warmoadgens.
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4. mosazrebebi samuSaoTa organizaciisa da

warmoebis Sesaxeb

varcixe hesebis kaskadis saTave nagebobebze Tevzsavalis proeqtis mSeneb-
lobis organizaciis nawili Sedgenilia: proeqtirebaze teqnikuri davale-
bis, moqmedi s.n. da w. moTxovnebis (CНиП 1.02.01-85 «Инструкция о составе,
порядке разработки и согласования проектно-сметной документации на строи-
тельство предприятий зданий и сооружений», СНиП 3.01.01-85 «Организация
строительного производства») Sesabamisad, nagebobebTa ganTavsebis gegmis, mi-
Rebuli konstruqciuli gadawyvetilebebis, detaluri proeqtis naxazebiT

gamoTvlili moculobebis da saZiebo masalebis safuZvelze.

4.1. mSeneblobis ganxorcielebis pirobebi

Tevzsavalis samSeneblo samuSaoebi zegavlenas axdens mxolod varcixis mi-
wayril kaSxalze. mop-i Sedgenilia saSualo sirTulis hidroteqnikuri
obieqtebis mSeneblobis moTxovnaTa Sesabamisad.

4.2. mSeneblobis raionis bunebrivi pirobebi

mSeneblobis adgilmdebareobis da bunebrivi pirobebis saerTo daxasiaTe-

bebi moyvanilia winamdebare ganmartebiTi baraTis me-2 TavSi. qvemoT moce-
mulia mxolod mSeneblobis warmoebasTan dakavSirebuli sakiTxebi.

a) satransporto

mSeneblobis ZiriTad damakavSirebel satransporto arterias qveynis sxva
administraciul erTeulebTan warmoadgens sarkinigzo magistrali Tbi-
lisi-foTi da adgilobrivi mniSvnelobis avtosatransporto gzatkecili

quTaisi-geguTi.

b) adgilobrivi samSeneblo masalebi

betonis nagebobebis qveS xreSovani momzadebis da kedlebsukan (Tevzsava-
lis Ria ubnebze) yrilis mosawyobad gamoiyeneba regionSi moqmedi sakarie-
ro meurneobebSi mopovebuli xreSi da balasti.

Tevzsavalis mSeneblobisaTvis saWiro RorRi da betonis SeZena rekomende-
bulia varcixehesebis saTave nagebobebis siaxloves arsebul inertuli masa-

lis damaxarisxebel meurneobasa da betonis qarxanaSi.

g) mSeneblobis uzrunvelyofa eleqtroenergiiT, SekumSuli haeriT da
wyliT

o eleqtroenergiiT uzrunvelyofa gaiTvaliswinebulia varcixehesebis
kaskadis sakuTari moxmarebis qselebidan;

o SekumSuli haeriT momarageba xorcieldeba gadasaadgilebeli kom-

presorebiT;
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o wyali moxmarebis adgilebs miewodeba 50mm diametris polimeruli ma-
salis milebiT, saTanado simZlavrisa da teqnikuri maxasiaTeblebis

mqone tumboebis gamoyenebiT wyalsacavidan.

4.3. samSeneblo moednis mokle daxasiaTeba

damxmare moedani (sameurneo ezo) Tevzsavalis mSeneblobaze unda moewyos

saTave nagebobebis maxloblad an varcixe hesi 1-is teritoriaze. aq ganTa-
vsdeba calkeuli samSeneblo meqnizmebi da avtotransporti, saofise modu-
li. moziduli samSeneblo masalebis droebiTi daswyobeba unda ganxorci-

eldes saderivacio arxis marcxena napirze gamaval sainspeqcio gzasa da
terasis kides Soris, armisuli samuSao ubnamde. balastis maragi SeiZleba

mdinaris kalapotSi, samuSao ubnis uSualo siaxloves dasawyobdes. Semo-
tanili samSeneblo masalebis (armatura, polimeruli SemWidrovebebi, hid-
rosaizolacio masalebi da sxv.) ganTavseba gaTvaliswinebulia 40 kvm gada-

xurul fardulSi da 100 kv.m farTobis Ria moedanze.

4.4. ZiriTadi moTxovnebi kontraqtori organizaciisadmi

samuSaoTa ZiriTadi saxeobebis specifikidan gamomdinare, maTi Sesruleba
unda ganxorcieldes specializirebuli organizaciis mier, romelsac hyavs
kvalificirebuli muSaTa kadri da aqvs saTanado samSeneblo samuSaoebis

Catarebis gamocdileba.

samSeneblo organizacias unda gaaCndes teqnikuri aRWurviloba da saSua-
lebebi samuSaoTa CatarebisTvis.

4.5. samSeneblo masaliT uzrunvelyofa da satransporto sqema

mSeneblobis organizaciis proeqtiT miRebuli satransporto sqema iTva-

liswinebs samSeneblo masalebis, konstruqciebis da mowyobilobis Semo-
tanas.

mSeneblobaze ZiriTadi tvirTebis miwodeba xorcieldeba:

1. betoni da cementis xsnari _ varcixe hesis saTave nagebobebTan arsebuli
qarxnidan;

2. dizelis sawvavi _ quTaisidan;
3. polimeruli SemWidrovebebi da hidrosaizolacio masalebi _ Tbilisi-

dan;

4. armatura - quTaisidan;
5. xe-tyis masala _ quTaisidan;
6. inertuli masala: qviSa da RorRi _ varcixe hesis saTave nagebobebTan

arsebuli meurneobidan;
7. Tixa - naxSirReles karieridan.
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4.6. mSeneblobis marTvis organizacia

mSeneblobis warmoebis organizacia, mSeneblobis marTva evaleba samSeneblo

organizacias, xolo misi Sesrulebis Semowmeba _ damkveTis saTanado samsa-
xurebs.

samSeneblo organizacia valdebulia winamdebare proeqtis safuZvelze Ta-
vis ZalebiT daamuSaos samuSaoTa warmoebis proeqti da uzrunvelyos geo-
teqnikuri kontrolis ganxorcieleba damkveTis warmomadgenlis monawileo-
biT.

samuSaoTa warmoebis proeqtSi dazustebuli unda iqnas samuSaoTa Sesru-
lebis xangrZlivoba, samuSaoTa warmoebis efeqturi meTodebi, usafrTxoe-
bis, xanZarsawinaaRmdego da Sromis dacvis wesebi.

4.7. saproeqto gadawyvetilebebi da samuSaoTa moculobebi

ZiriTad nagebobaTa sruli aRweriloba moyvanilia TavSi 3.

cxrilSi 4.1 naCvenebia ZiriTad samSeneblo samuSaoTa saxeobebi da maTi
jamuri moculobebi.

4.8. nagebobaTa mSeneblobis sqemebi da xangrZlivoba

sareabilitacio samuSaoTa organizaciis proeqtiT mSeneblobis xangrZlivo-
bad ganisazRva 6 Tve, rac akmayofilebs sn 1.04.03-85 p.21 moTxovnas.

cxrilSi 4.2 warmodgenilia sareabilitacio samuSaoTa kalendaruli gra-

fiki, romelic Sedgenilia miRebuli warmoebis meTodebis da moculobiTi
maxasiaTeblebis safuZvelze.

4.9. mSeneblobis rekomendebuli sqemebi

Tevzsavalis mSenebloba iwyeba miwis kaSxlis sadawneo ferdze zRudaris
mowyobiT. zRudaris masalad gamoiyeneba adgilobrivi, md.rionis WalaSi mo-

povebuli Tixnari grunti. zRudaris dayra kaSxlis Txemidan, pioneruli
meTodiT, dasaSleli kaSxlis mxridan iwyeba da saboloo jamSi Tevzsava-
lis Sesasvleli saTavisis agebis adgils gamoyofs wyalsacavidan. pioneru-

li dambis dayris Semdeg iwyeba misi zemo da qvemo ferdis formireba igive
masalis dayriTa da tkepniT optimalur simkvrivemde. zRudaris agebis pe-
riodSi aucilebeli iqneba hidrosadguris muSaobis SeCereba da wyalsaca-

vSi wylis donis daweva.

zRudarisa da kaSxals Soris darCenili wylis amotumbvis Semdeg iwyeba

Tevzsavalis qvabulis momzadebis samuSaoebi, romlis pirvel etapze xor-
cieldeba kaSxlis sadawneo ferdis betonis ekranis daSla, xolo Semdeg -
kaSxlis tanis damuSaveba eqskavatoriT, avtoTviTmclelebze datvirTviT.

damuSavebuli gruntis gatana or, winaswar momzadebul droebiT sanayaroe-
bze moxdeba. erTi sanayaro kaSxlis qvemo biefSi, marcxena napiris Walis-
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zeda terasaze moewyoba, xolo meore - marjvena napirze, saleqarsa da
arsebul sainspeqcio gzas Soris.

qvabulis damuSavebis damTavrebis Semdeg iwyeba Tevzsavalis betonis samu-
Saoebi. pirvel rigSi aigeba marjvena da marcxena sayrdeni kedlebi, Sem-
dgom - Ziris rkinabetonis fila da bolos - gadaxurva kaSxlis fargle-

bSi. kedlebi da Ziris fila deformaciul-jdeniTi nakerebiTaa dayofili.
betonirebis blokebis sigrZe 5m-ia.

qvabulis damuSavebis Semdeg iwyeba betonis samuSaoebi: armaturis da yali-

bebis montaJi, betonis xsnariT Sevseba. masalis miwodeba samuSao ubanze
kaSxlis Txemidan, muxluxa an avtoamwis saSualebiT xorcieldeba. betonis

xsnaris miwodeba betontumboebiTac SeiZleba ganxorcieldes.

kaSxlis farglebSi Tevzsavalis rkinabetonis monoliTuri filiT gadaxu-
rvis, betonis saproeqto simtkicis miRwevisa da Sewebvadi hidroizola-

ciis mowyobis Semdeg iwyeba miwis kaSxlis prizmis aRdgenis samuSaoebi.

qvabulis SevsebisaTvis dasawyobebuli gruntis mozidva sanayaroebidan

avtoTviTmclelebiT xorcieldeba. gruntis dayra iwyeba yvelaze dabalniS-
nulebiani ubnidan da warmoebs horizontaluri fenebiT.

procesis uwyvetobis uzrunvelsayofad yrili iyofa dayris kartebad, ro-

mlebzec Tanmimdevrulad warmoebs gruntis dayra, mosworeba, datenianeba
(aucileblobis SemTxvevaSi) da datkepna.

dasayreli fenis sisqe ganisazRvreba satkepni danadgaris tipiT, dasayreli

gruntis maxasiaTeblebiT da meryeobs 0,1 m-dan 2,0 m-mde.

miziduli grunti icleba Tanmimdevrulad da swordeba xeliT. erTgvaro-

vani yrili, rogorc wesi, iyreba ise, rom misi simaRle izrdeba Tanabrad,
kaSxlis mTel siganeze (Tevzsavalis gaswvriv, sigrZeSi).

yrilis mocemuli simkvrivis misaRebad, gruntis TiToeuli fena unda gamk-

vrivdes satkepnis ramdenime gavliT. satkepnis gavlebis saWiro raodenoba
dgindeba mocemuli sisqis gruntis fenis sacdeli datkepniT im tenianobiT,

romlis drosac miiRweva gruntis tkepnis saukeTeso pirobebi. yoveli gav-
lis Semdeg ganisazRvreba gruntis simkvrive da igeba gavlebisa da simkvr-
ivis damokidebulebis grafiki. gavlebis raodenoba ganisazRvreba miRweuli

maqsimaluri simkvriviT (rodesac satkepnis momdevno gavlis Semdeg simk-
vrivis praqtikuli gazrda aRar daikvirveba). datkepnili fenis sisqe, Cvens
pirobebSi, 20sm-s ar unda aRematebodes.

prizmis datkepnis Semdeg unda aRdges sadawneo ferdis betonis ekrani. ax-
al da Zvel betons Soris nakeris wyalgaumtarobis uzrunvelsayofad gaT-

valiswinebulia polimeruli masalis Sewebvadi hidroizolaciis mowyoba.
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mSeneblobis bolo etapze xorcieldeba kaSxlis zemo ferdze mowyobili
zRudaris daSla.

balastis is moculoba, rac ar iqneba sakmarisi Tevzsavalis wyalgamtari
traqtis sayrdeni kedlebis ukuyrilis mosawyobad, arsebuli sakariero
meurneobidan avtoTviTmclelebis saSualebiT iqneba Semoziduli.

4.10. samuSaoTa organizacia

mSeneblobis teritoriis ganTavseba soflebis: geguTis da varcixis maxlo-
blobaSi qmnis, rogorc kvalificiur, aseve arakvalificiur muSaTa moTxov-

nis dakmayofilebis SesaZleblobas ZiriTadi dasaxlebebis adgilebidan.

proeqtiT miRebulia samuSaoTa warmoebis yvela saxeobaze standartuli ka-

lendari: samuSao dRe _ 8 saaTi, samuSao kvira _ 40 saaTi da TveSi samu-
Sao dRe 20.

samSenebelo personalis anazRaureba kac.saaTebSi ganisazRvra moqmedi nor-

matiuli rekomendaciebis gaTvaliswinebiT, romlis mixedviT gasaSualoebu-
li maCvenebeli Seadgens 6,0 lars.

samSeneblo organizacias ufleba eZleva samuSaoTa calkeul saxeobebze Ta-
vis Sexedulebisamebr Secvalos standartuli kalendaruli grafiki, proe-
qtiT gaTvaliswinebuli Sromis anazRaurebis farglebSi.

4.11. usafrTxoebis teqnika da xanZarsawinaaRmdego RonisZiebebi

a) usafrTxoebis teqnika samSeneblo-samontaJo samuSaoebis warmoebis dros

yvela samSeneblo-samontaJo samuSaoebi mSeneblobaze unda Sesruldes usa-

frTxoebis teqnikis moqmedi wesebis Sesabamisad:
1. Техника безопасности в строительстве.СНиП-111-4-80,М,1983.
2. Единые правила безопасности при разработке месторождении полезных

ископаемых открытым способом, М, Недра,1970г.
3. Единые правила безопасности при взрывных работах,М, Недра, 1970 г.
4. Инструктивные указания по технике безопасности при производстве

открытых горных работ на обьектах гидротехнического строительства в
глубоких канъонах и горной местности, М, 1981 г.

liTonisa da rkinabetonis konstruqciebis, agreTve sxva mowyobilibebis

montaJis dros, zemoT CamoTvlilis garda unda vixelmZRvaneloT Semdegi
normatiuli masalebiT Sromis dacvisa da usafrTxoebis teqnikis Sesaxeb.
1. Правила усройства и безопасности эксплуатации грузоподъемных кранов,

М,1976 г.
2. Инструкция по технике безопасности при монтаже стальных и сборных

железобетонных конструкций,М,1976 г.
3. Правила техники безопасности и производственной санитарии при

электросварочных работах,М,1979 г.
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4. Указания по монтажу технологического оборудования самоходными
стреловыми кранами,ВСН 337-84.

samSeneblo ubnebze samuSaoTa Catareba unda xdebodes samuSaoTa warmoebis
proeqtiT.

aucilebelia didi yuradReba mieqces muSaTa eleqtrodeniT SesaZlo daSa-
vebis gamoricxvas. amisaTvis eleqtroSeduRebisa da betonis xsnaris vibri-

rebis dros aucileblad unda damiwdes SesaduRebeli konstruqciebi da
SemduRebeli aparatis yvela liTonis nawili.

samuSaoTa warmoebis usafrTxoebisaTvis samSeneblo moedanze unda iyos ga-

mafrTxilebeli warwerebi, gamoyofili saxifaTo ubnebi, xolo saRamosa da
Ramis saaTebSi muSaobisas igi sakmarisad unda iyos ganaTebuli (ganaTebis

umciresi normativi - 30 luqsi).

saxifaTo zonad miRebulia 7-10 m radiusis mqone farTobi, amwis kauWidan
an mSenebare konstruqciebidan tvirTis Camovardnis SesaZlo adgilis gar-

Semo, radiusi icvleba tvirTis awevis simaRlis Sesabamisad.

b) transportirebis da datvirTva-gadmotvirTvis usafrTxoebis teqnika
tvirTebis transportirebis da datvirTva-gadmotvirTvis samuSaoebis usaf-

rTxod warmoebisaTvis  saWiroa Sesruldes СНиП - 111-4-80 moTxovnebi.

g) xanZarsawinaaRmdego RonisZiebebi

samSeneblo meurneobis yvela obieqtebze gaTvaliswinebuli unda iqnas xan-
ZarsawinaaRmdego RonisZiebaTa kompleqsi, romelic uzrunvelyofs xanZris
gaCenis gafrTxilebas, gavrcelebis SezRudvas, xalxisa da materialur fa-

seulebaTa evakuacias.

samSeneblo-samontaJo samuSaoebis warmoebisas xanZarsawinaaRmdego usaf-

rTxoebis moTxovnebis ZiriTadi dabulebebi moyvanilia Semdeg dokumente-
bSi:
1.Правила пожарной безопасности при производстве строительно-монтажных
работ..ГУПО. 1988г.
2.Правила пожарной безопасности при проведении сварочных  и других работ.
ГУПО .1972г.
samSeneblo ubnebi unda aRiWurvos xanZarsawinaaRmdego inventariT.

d) sawarmoo sanitaria

samSeneblo ubnebze gaTvaliswinebuli unda iqnas damxmare da sanitarul-
sayofacxovrebo daniSnulebis saTavsoebis mowyoba. kerZod: gasaxdelebis,
saSxapeebis, pirsabanis, tualetebis (biotualeti an saanisezacio ormo-
ebze) da sxva СНИП - 11- 92-76 Вспомогательные здания и помещения
промышленных предприятии - moTxovnaTa Sesabamisad.



cxrili 4.1.

varcixe hesebis saTave nagebobebze Tevzsavalis ZiriTadi samuSaoebis moculobebi

rig.# samuSaoTa dasaxeleba ganz.erT.
kaSxlis

tani
kedlebi Ziri tixrebi gadaxurva rigelebi sul

1 2 3 4 5 6 7 8 9 10

1 zRudaris mowyoba/daSla kbm 1764 - - - - - 1764

2 makkaferis gabionebi 2x1x1 c 46 - - - - - 46

3 III-IVkat. gruntis damuSaveba kbm 5035 - - - - - 5035

4 arsebuli betonis mongreva kbm 36 - - - - - 36

5 yrili da ukuyrili kbm - 5740 - - - - 5740

6 xarisxovani yrili kbm 1665 - - - - - 1665

7 geoteqstili kvm 1581 - - - - - 1581

8 riyis qva kbm 92 - 105 - - - 197

9 xis masala kbm - 21.67 0.24 1.33 1.42 - 24.66

10 sayalibe  farebi kvm - 904.4 23 55.6 - - 983

11
monoliTuri rkinabetoni m-

200
kbm 28 1171 183 72 - - 1454

12
monoliTuri rkinabetoni m-

250
kbm - - - - 61 22 83

13 armatura t 106.36 8.26 3.65 4.94 1.48 124.69

14 xreSovani momzadeba kbm - - 190 - - - 190

15 polimeruli SemWidroveba grZ.m - 490 510 - - - 1000

16
bitum-plimeruli

hidroizolac
kvm 1989 - - - - - 1989

17 civi nakeris hidroizolacia grZ.m 20.1 - - - - - 20.1

18 asfaltobetoni msxvilmarcv. t 33.7 - - - - - 33.7

19 asfaltobetoni wvrilmarcv. t 29.1 - - - - - 29.1
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cxrili 4.2.

I II III I II III I II III I II III I II III I II III

1 mosamzadebeli samuSaoebi

1.1. makkaferis gabionebis awyoba kaSxlis

zeda biefis ponurze
5

1.2. zRudaris mowyoba kaSxlis sadawneo

ferdze datkepniT
5

1.3. sadawneo ferdis betonis daSla san-

grevi CaquCiT
20

1.4. zRudaris da gabionebis daSla 5

2 ZiriTadi samuSaoebi

2.1. qvabulis damuSaveba 30

3.2. xreSovani sagebis mowyoba tranSeis

fskerze
10

geoteqstilis gaSla nagebobebis qveS 5

3.3. armaturis montaJi 30

3.4. betonis samuSaoebi kedlebze 75

3.5. betonis samuSaoebi Zirze 15

4.2. kedlebis hidroizolacia 75

4.3. betonis samuSaoebi gadaxurvaze 10

4.4. betonis ekranis aRdgena 10

4.5. kaSxlis tanis aRdgena xarisxovani

yriliT
25

4.6. saavtomobilo gzis safaris aRdgena

kaSxlis Txemze
15

III Tve IV Tve V Tve VI Tve

varcixe hesebis saTave nagebobebze Tevzsavalis mSenebloba

mSeneblobis kalendaruli grafiki

rig.

#
samuSaoTa dasaxeleba

xangr-

ba

I Tve II Tve



5. samSeneblo samuSaoebTan dakavSirebuli gaCerebiT

gamowveuli eleqtroenergiis gamomuSavebis

danakargis gansazRvra

varcixe hesebis saTave nagebobebze Tevzsavalis mSeneblobisTvis mosamza-
debeli samuSaoebis xangrZlivoba, romelic dakavSirebulia kaSxlis zeda

ferdoze zRudaris mowyobis periodSi wyalsacavis daclasTan, anu mTliani
kaskadis muSaobis SeCerebasTan, ganisazRvreba erTi TviT. hidrologiuri
monacemebidan gamomdinare, imis gaTvaliswinebiT, rom minimaluri iyos ele-

qtroenergiis gamomuSavebis danakargebi, am samuSaoebis warmoeba rekomende-
bulia wlis yvelaze ufro mSral periodSi, seqtembris TveSi.

mSeneblobis periodSi hidrosadgurze energiis gamomuSavebis danakargebis
gansazRvrisaTvis gamoyenebulia 50% uzrunvelyofis wlisaTvis Catarebu-
li hidroenergetikuli angariSebi. saangariSo wlad saSualo Tviuri wy-

lis xarjebis 58-wliani hidrologiuri monacemebiT (1933/341990/91) mix-
dviT SerCeulia 1977/78 sistemuri weli.

ramdenadac cnobilia, moupirkeTebel ubnebze, arxis ferdobebis CamoSlis

gamo, maTi gamtarunarianoba Semcirebulia 300m3/wm-mde (saangariSo xarjia
350m3/wm). amasTan, gamovlenilia hesebis qveda biefebis Setborva. amrigad,

darRveulia proeqtiT gansazRvruli hesebis qveda biefebis niSnulebi.
Setborvis gaTvaliswinebiT gvaqvs:
hesi 1, 300m3/wm _ q.b=71.77+0.6=72.4m;

60m3/wm _ q.b=71.77+0.3=72.1m;
hesi 2, 300m3/wm _ q.b=56.04+1.85=57.9m;

60m3/wm _ q.b=56.04+0.6=56.6m;

hesi 3, 300m3/wm _ q.b=40.13+2.75=42.9m;
60m3/wm _ q.b=40.13+1.0=41.1m;

hesi 4, 300m3/wm _ q.b=23.09+2.64=25.7m;
60m3/wm _ q.b=23.09+0.9=24.0m.

cxrilebSi 5.15.4 mocemulia varcixe hesebis hidroenergetikuli angari-

Sebi saSualo wlisaTvis. angariSebSi gaTvaliswinebulia wylis xarjis
danakargebi filtraciaze da aorTqlebaze, irigaciuli wyalaReba da sani-
taruli gaSveba mdinaris kalapotSi 15 m3/wm-is odenobiT.

hidroenergetikuli angariSebis Sedegad ganisazRvra varcixehesebis gaCere-
biT (seqtemberSi) gamowveuli eleqtroenergiis danakagis sidide: 62.4 mln

kvt.sT.



cxrili 5.1
varcixe hesi I-is hidroenergetikuli angariSebi 50% uzrunvelyofis wlisaTvis (1977/78)

Tve

bu
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mo
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a

m3
/w
m

wylis xarjis danakargi

da wyalmoTxovna, m3/wm

sa
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o
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eb
a,

m3
/w
m

wylis xarji, m3/wm hesi 1

f
il

t
r
ac
ia
 
d
a

ao
r
T
ql

eb
a

ir
ig
ac
ia

sul hesis

ga
d
aR
vr
il

i

sa
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t
ar
u
l
i

ga
S
ve
ba  z.b,

m

 q.b,

m

d
aw
ne
vi
s

d
an
ak
ar
gi
, 
m

ne
t
o
 
d
aw
ne
va
, 
m

sa
S
u
al

o

si
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l
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r
e,
 
mg
vt
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eq
t
r
o
en
er
ii
s

ga
mo
mu
S
av
eb
a,

ml
n 
kv
t
.s
T

IV 314.0 3.0 13.4 16.4 297.6 282.6 _ 15.0 86.8 72.4 0.1 14.3 36.0 25.9

V 33.0 3.0 16.9 19.9 313.1 298.1 _ 15.0 86.8 72.4 0.1 14.3 38.0 28.3

VI 372.0 3.0 24.1 27.1 344.9 300.0 44.9 _ 86.8 72.4 0.1 14.3 38.4 27.7

VII 266.0 3.0 28.2 31.2 234.8 219.8 _ 15.0 86.8 72.0 0.1 14.7 28.8 21.4

VIII 256.0 3.0 31.1 34.1 221.9 206.9 _ 15.0 86.8 72.0 0.1 14.7 27.0 20.1

IX 202.0 3.0 13.5 16.5 185.5 170.5 _ 15.0 86.8 72.0 0.1 14.7 22.3 16.1

X 292.0 3.0 5.0 8.0 284.0 269.0 _ 15.0 86.8 72.4 0.1 14.3 34.0 25.3

XI 202.0 3.0 6.0 9.0 193.0 178.0 _ 15.0 86.8 72.0 0.1 14.7 22.6 16.3

XII 177.0 3.0 6.1 9.1 167.9 152.9 _ 15.0 86.8 72.0 0.1 14.7 20.0 14.9

I 157.0 3.0 6.0 9.0 148.0 133.0 _ 15.0 86.8 72.0 0.1 14.7 17.4 13.0

II 263.0 3.0 6.1 9.1 253.9 238.9 _ 15.0 86.8 72.4 0.1 14.3 30.4 20.4

III 346.0 3.0 6.0 9.0 337.0 300.0 37.0 _ 86.8 72.4 0.1 14.3 38.4 28.6

jami 3180.0 36.0 162.4 198.4 2931.6 2747.7 81.9 150.0 _ _ _ _ _ 258.0

saS. 265.0 3.0 13.5 16.5 248.5 229.2 6.8 12.5 _ _ _ _ 29.4 _



varcixehesebis kaskadi md.rionze. Tevzsavali saTave nagebobebze. detaluri proeqti

basiani 93-Sps 32

cxrili 5.2
varcixe hesi II-is hidroenergetikuli angariSebi 50% uzrunvelyofis wlisaTvis (1977/78)

Tve
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/w
m wylis xarjis danakargi

da wyalmoTxovna, m3/wm
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wylis xarji, m3/wm hesi 1
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sul hesis

ga
d
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i
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T

IV 314.0 3.0 13.4 16.4 297.6 282.6 _ 15.0 71.4 57.9 0.1 13.4 34.0 24.5

V 33.0 3.0 16.9 19.9 313.1 298.1 _ 15.0 71.4 57.9 0.1 13.4 36.0 26.8

VI 372.0 3.0 24.1 27.1 344.9 300.0 44.9 _ 71.4 57.9 0.1 13.4 36.0 26.1

VII 266.0 3.0 28.2 31.2 234.8 219.8 _ 15.0 71.4 57.5 0.1 13.8 27.2 20.2

VIII 256.0 3.0 31.1 34.1 221.9 206.9 _ 15.0 71.4 57.5 0.1 13.8 25.2 18.8

IX 202.0 3.0 13.5 16.5 185.5 170.5 _ 15.0 71.4 57.0 0.1 14.3 21.6 15.6

X 292.0 3.0 5.0 8.0 284.0 269.0 _ 15.0 71.4 57.9 0.1 13.4 32.0 23.8

XI 202.0 3.0 6.0 9.0 193.0 178.0 _ 15.0 71.4 57.0 0.1 14.3 22.2 16.0

XII 177.0 3.0 6.1 9.1 167.9 152.9 _ 15.0 71.4 57.0 0.1 14.3 19.4 14.4

I 157.0 3.0 6.0 9.0 148.0 133.0 _ 15.0 71.4 57.0 0.1 14.3 16.8 12.5

II 263.0 3.0 6.1 9.1 253.9 238.9 _ 15.0 71.4 57.5 0.1 13.8 29.2 19.6

III 346.0 3.0 6.0 9.0 337.0 300.0 37.0 _ 71.4 54.4 0.1 13.4 36.2 26.9

jami 3180.0 36.0 162.4 198.4 2931.6 2747.7 81.9 150.0 _ _ _ _ _ 245.2

saS. 265.0 3.0 13.5 16.5 248.5 229.2 6.8 12.5 _ _ _ _ 28.0 _
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cxrili 5.3

varcixe hesi III-is hidroenergetikuli angariSebi 50% uzrunvelyofis wlisaTvis (1977/78)

Tve

bu
ne
br
iv
i 
mo
d
in
eb
a 
m3
/w
m wylis xarjis danakargi
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IV 314.0 3.0 13.4 16.4 297.6 282.6 _ 15.0 55.6 42.9 0.1 12.6 33.0 23.8

V 33.0 3.0 16.9 19.9 313.1 298.1 _ 15.0 55.6 42.9 0.1 12.6 34.0 25.3

VI 372.0 3.0 24.1 27.1 344.9 300.0 44.9 _ 55.6 42.9 0.1 12.6 34.2 24.6

VII 266.0 3.0 28.2 31.2 234.8 219.8 _ 15.0 55.6 42.0 0.1 13.5 26.6 19.8

VIII 256.0 3.0 31.1 34.1 221.9 206.9 _ 15.0 55.6 42.0 0.1 13.5 24.8 18.4

IX 202.0 3.0 13.5 16.5 185.5 170.5 _ 15.0 55.6 42.0 0.1 13.5 21.4 15.6

X 292.0 3.0 5.0 8.0 284.0 269.0 _ 15.0 55.6 42.5 0.1 13.0 31.4 23.4

XI 202.0 3.0 6.0 9.0 193.0 178.0 _ 15.0 55.6 42.0 0.1 13.5 21.4 15.4

XII 177.0 3.0 6.1 9.1 167.9 152.9 _ 15.0 55.6 41.5 0.1 14.0 19.0 14.1

I 157.0 3.0 6.0 9.0 148.0 133.0 _ 15.0 55.6 41.5 0.1 14.0 16.5 12.3

II 263.0 3.0 6.1 9.1 253.9 238.9 _ 15.0 55.6 42.5 0.1 13.0 28.6 19.2

III 346.0 3.0 6.0 9.0 337.0 300.0 37.0 _ 55.6 42.9 0.1 12.6 34.2 25.5

jami 3180.0 36.0 162.4 198.4 2931.6 2747.7 81.9 150.0 _ _ _ _ _ 237.2

saS. 265.0 3.0 13.5 16.5 248.5 229.2 6.8 12.5 _ _ _ _ 27.1 _



varcixehesebis kaskadi md.rionze. Tevzsavali saTave nagebobebze. detaluri proeqti

basiani 93-Sps 34

cxrili 5.4

varcixe hesi IV-is hidroenergetikuli angariSebi 50% uzrunvelyofis wlisaTvis (1977/78)
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IV 314.0 3.0 13.4 16.4 297.6 282.6 _ 15.0 39.1 25.7 0.1 13.3 33.8 24.3

V 33.0 3.0 16.9 19.9 313.1 298.1 _ 15.0 39.1 25.7 0.1 13.3 35.8 26.6

VI 372.0 3.0 24.1 27.1 344.9 300.0 44.9 _ 39.1 25.7 0.1 13.3 36.0 25.9

VII 266.0 3.0 28.2 31.2 234.8 219.8 _ 15.0 39.1 25.5 0.1 13.5 26.6 19.8

VIII 256.0 3.0 31.1 34.1 221.9 206.9 _ 15.0 39.1 25.5 0.1 13.5 24.8 18.4

IX 202.0 3.0 13.5 16.5 185.5 170.5 _ 15.0 39.1 25.0 0.1 14.0 21.0 15.1

X 292.0 3.0 5.0 8.0 284.0 269.0 _ 15.0 39.1 25.7 0.1 13.3 32.0 23.8

XI 202.0 3.0 6.0 9.0 193.0 178.0 _ 15.0 39.1 25.0 0.1 14.0 22.0 15.8

XII 177.0 3.0 6.1 9.1 167.9 152.9 _ 15.0 39.1 24.5 0.1 14.5 19.7 14.7

I 157.0 3.0 6.0 9.0 148.0 133.0 _ 15.0 39.1 24.5 0.1 14.5 17.11 12.7

II 263.0 3.0 6.1 9.1 253.9 238.9 _ 15.0 39.1 25.5 0.1 13.5 28.8 19.4

III 346.0 3.0 6.0 9.0 337.0 300.0 37.0 _ 39.1 25.7 0.1 13.3 36.0 26.8

jami 3180.0 36.0 162.4 198.4 2931.6 2747.7 81.9 150.0 _ _ _ _ _ 243.3

saS. 265.0 3.0 13.5 16.5 248.5 229.2 6.8 12.5 _ _ _ _ 27.8 _



6. saxarjTaRricxvo Rirebulebis gansazRvra

saxarjTaRricxvo dokumentacia damuSavebulia hidroteqnikuri nagebobebis

detaluri naxazebis safuZvelze.

mSenebloba ganxorcieldeba saqarTvelos teritoriaze, kerZod imereTis
mxareSi, varcixe hesebis kaSxlis teritoriaze.

samuSaoTa calkeuli saxeobebis SesrulebisaTvis saWiro Sromatevadoba da
samSeneblo teqnikis datvirTvebi (kac-saaTi da manqana-saaTi) aRebulia
1984-85 normatiuli dokumentebidan, romlebic amJamad ZalaSia da moqme-

debs saqarTvelos teritoriaze.

samSeneblo masalebisa da mowyobilobebis fasebi miRebulia saqarTveloSi

moqmedi sabazro fasebis gaTvaliswinebiT, romelTa Sesaxebac informacia
aRebulia oficialurad gamocemuli fasTa krebulebidan, kerZod, 2017
wlis meoTxe kvartlis monacemebiT. samSeneblo-samontaJo samuSaoebze daka-

vebuli personalis saaTobrivi xelfasi miRebulia saqarTveloSi moqmedi
normativis, 6,0 laris doneze.

avtomanqanebiT tvirTebis gadazidvis Rirebuleba gaangariSebulia quTaisi-
geguTi–samSeneblo moednis mimarTulebiT, Tanaxmad moqmedi fasTa krebu-
lisa.

Tevzsavalis xarjTaRricxvebis Sedgenisas gaTvaliswinebulia Semdegi
zednadebi xarjebi da sxva danaricxebi:

 zednadebi xarjebi samSeneblo samuSaoebze _ 10%;

 gauTvaliswinebeli xarjebi _ 5%;

 gegmiuri dagroveba _ 8%.

xarjTaRricxvebis Sedgenisas, damkveTis miTiTebiT, mxedvelobaSi ar aris

miRebuli droebiTi Senoba-nagebobebis Rirebuleba.

samuSaoTa warmoebis sawyisi pirobebi da damatebiTi xarjebi, agreTve
zRudaris mosawyobad gamoyenebuli Tixis Rirebulebis 40%-is dabruneba

gaTvaliswinebulia lokalur xarjTaRricxvebsa da saxarjTaRricxvo gaan-
gariSebebSi, krebsiT xarjTaTRricxvaSi.

krebsiTi xarjTaRricxviT miRebul samSeneblo-samontaJo samuSaoebis fasze

daricxulia damatebuli Rirebulebis gadasaxadi 18%-is odenobiT.

saTanado gaangariSebebiT dadgenilia varcixis kaSxalze Tevzsavalis sa-

mSeneblo samuSaoebis mTliani saxarjTaRricxvo Rirebuleba - 1.167.077
(erTi milion as samocdaSvidi aTas samocdaCvidmeti) lars Seadgens.



nakrebi saxarjTaRricxvo angariSis jami 1167.077 aTasi lari

maT Soris:  dasabrunebeli Tanxa 19.954 aTasi lari

d. R. g. 178.029 aTasi lari

`_____~ __________________ 2017w

mSeneblobis Rirebulebis krebsiTi xarjTaRricxva

Tevzsavali varcixe hesebis saTave nagebobebze

Sedgenilia 2017 wlis IVkv. sabazro fasebiT

rig
#

xarjT-

aRricxvis

#

Tavebis obieqtebis, samuSaoebis da danaxarjebis
dasaxeleba

saxarjTaRricxvo Rirebuleba aTasi lari.

saerTo

saxarjT.

Rireb.
samSeneblo

samuSaoebi

samontaJo

samuSaoebi

mowyob.

masala

sawarmo

invetari

sxva

danaxa-

rjebi

1 2 3 4 5 6 7 8

Tavi I. teritoriis momzadeba

1 xarjTaR.

#1-1

zRudaris mowyoba da daSla kaSxlis sadawneo

ferdze 129.857 129.857

jami I Tavi 129.857 0.000 0.000 0.000 129.857

Tavi 2. mSeneblobis ZiriTadi obieqtebi

2 xarjTaR.

#2-1

saTave nagebobebi

796.395 796.395

3 _ jami 2 Tavis mixedviT: 796.395 796.395
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d. R. g. 178.029 aTasi lari

`_____~ __________________ 2017w
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maT Soris:  dasabrunebeli Tanxa 19.954 aTasi lari

d. R. g. 178.029 aTasi lari

`_____~ __________________ 2017w
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Tevzsavali varcixe hesebis saTave nagebobebze

Sedgenilia 2017 wlis IVkv. sabazro fasebiT
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#

xarjT-

aRricxvis

#

Tavebis obieqtebis, samuSaoebis da danaxarjebis
dasaxeleba

saxarjTaRricxvo Rirebuleba aTasi lari.

saerTo

saxarjT.

Rireb.
samSeneblo

samuSaoebi

samontaJo
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mowyob.

masala
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invetari

sxva
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1 2 3 4 5 6 7 8

Tavi I. teritoriis momzadeba

1 xarjTaR.

#1-1

zRudaris mowyoba da daSla kaSxlis sadawneo

ferdze 129.857 129.857

jami I Tavi 129.857 0.000 0.000 0.000 129.857

Tavi 2. mSeneblobis ZiriTadi obieqtebi

2 xarjTaR.

#2-1

saTave nagebobebi

796.395 796.395

3 _ jami 2 Tavis mixedviT: 796.395 796.395



varcixehesebis kaskadi md.rionze. Tevzsavali saTave nagebobebze. detaluri proeqti

basiani 93-Sps 37

4 _ jami 1_2 Tavis mixedviT 926.252 0.000 0.000 0.000 926.252

Tavi 5. satransporto meurneobis obieqtebi da

kavSirgabmuloba

5 xarjTaR.

#5-1

saavtomobilo gzis asfaltobetonis

safaris aRdgena 8.919 8.919

6 jami 5 Tavis mixedviT: 8.919 8.919

Tavi 7. keTilmowyoba da gamwvaneba

7 teritoriis keTilmowyoba

0.000 0.000

8 jami 7 Tavis mixedviT:
0.000 0.000

9 jami 1_7 Tavis mixedviT 935.171 0.000 0.000 0.000 935.171

Tavi 8. droebiTi Senobebi da nagebobebi

10 droebiTi Senobebi da nagebobebi 0 % 0.000 0.000

11 jami Tavi 8_is 0.000 0.000

12 jami 1-8 Tavis mixedviT: 935.171 0.000 0.000 0.000 935.171

Tavi 10. sxva xarjebi

13 direqciis Senaxvis da teq. zedamxedvelobis

xarjebi 0.000 0.000

14 jami 10 Tavis mixedviT:

0.000 0.000



varcixehesebis kaskadi md.rionze. Tevzsavali saTave nagebobebze. detaluri proeqti

basiani 93-Sps 38

Tavi 12. saproeqto da saZiebo samuSaoebi

15 saproeqto-saZiebo samuSaoebi 6.780 6.780

16 saavtoro zedamxedveloba 0.000 0.000

17 - jami 12 Tavis mixedviT: 6.780 6.780

18 - jami  1-12 Tavis mixedviT: 935.171 0.000 0.000 6.780 941.951

19 - gauTvaliswinebeli samuSaoebi da xarjebi 5 % 47.098 47.098

20 - jami 935.171 0.000 0.000 53.878 989.048

21 - d. R. g. 18% 168.331 0.000 0.000 9.698 178.029

22 - mTliani Rirebuleba 1103.501 0.000 0.000 63.575 1167.077

generaluri direqtori m.miminoSvili

teqnikuri direqtoris m.S. n.qoCoraZe



d a n a r T e b i



















result stena
        РАСЧЕТ  УГОЛКОВОЙ  ПОДПОРНОЙ  СТЕНЫ  НА  ПРОЧНОСТЬ
Наименование   :
Исходные данные:
+--------------------------------------------+-------+----------------
+
¦ Наименование характеристик ¦ Разм. ¦ Значение
¦
+--------------------------------------------+-------+----------------
+
¦ Геометрические характеристики стены: ¦       ¦
¦
¦ Высота стены ............................. ¦ м ¦           3.40
¦
¦ Ширина стены ............................. ¦ м ¦           1.00
¦
¦ Толщина стены вверху ..................... ¦ м ¦           0.30
¦
¦ Толщина стены внизу ...................... ¦ м ¦           0.70
¦
¦ Толщина плиты ............................ ¦ м ¦           0.70
¦
¦ Длина левой консоли плиты ................ ¦ м ¦           0.20
¦
¦ Длина правой консоли плиты ............... ¦ м ¦           0.00
¦
¦ Характеристики материалов стены: ¦       ¦
¦
¦ Класс (Марка) бетона ..................... ¦       ¦            B15
¦
¦ Модуль упругости бетона, Eb .............. ¦ кг/см2¦         235000
¦
¦ Расчетное сопротивление бетона, Rb ....... ¦ кг/см2¦          86.70
¦
¦ Защитный слой бетона ..................... ¦ см ¦          10.00
¦
¦ Объемный вес бетона ...................... ¦ т/м3 ¦           2.50
¦
¦ Класс арматуры ........................... ¦       ¦           A-II
¦
¦ Расчетное сопротивление арматуры, Rs ......¦ кг/см2¦        2850.00
¦
¦ Количество стержней на ширину балки ...... ¦ шт. ¦              4
¦
¦ Коэффициент условий работы бетона ........ ¦       ¦           1.00
¦
¦ Коэффициент условий работы арматуры ...... ¦       ¦           1.00
¦
¦ Коэффициент надежности ................... ¦       ¦           1.15
¦
¦ Коэффициент сочетания нагрузок ........... ¦       ¦           1.00
¦
¦ Характеристики грунтов: ¦       ¦
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¦
¦ Объемный вес естественного грунта засыпки ¦ т/м3 ¦           2.15
¦
¦ Объемный вес взвешенного грунта засыпки .. ¦ т/м3 ¦           1.95
¦
¦ Сцепление грунта засыпки ................. ¦ т/м2 ¦           1.00
¦
¦ Угол внутреннего трения грунта засыпки ... ¦ град ¦          35.00
¦
¦ Угол трения по расчетной плоскости ....... ¦ град ¦          17.00
¦
¦ Коэффициент Пуассона грунта засыпки ...... ¦       ¦           0.21
¦
¦ Коэффициент Пуассона грунта основания .... ¦       ¦           0.25
¦
¦ Модуль деформации грунта основания ....... ¦ кг/см2¦         340.00
¦
¦ Характеристики внешних воздействий: ¦       ¦
¦
¦ Высота уровня воды в верхнем бъефе ....... ¦ м ¦           2.20
¦
¦ Высота уровня грунтовых вод .............. ¦ м ¦           4.10
¦
¦ Высота засыпки левой консоли плиты ....... ¦ м ¦           0.40
¦
¦ Высота засыпки правой консоли плиты ...... ¦ м ¦           4.10
¦
¦ Угол наклона поверхности засыпки ......... ¦ град ¦          35.00
¦
¦ Внешняя нагрузка на засыпку .............. ¦ т/м ¦           0.00
¦
¦ Коэфф. перегрузки собств. веса стены ..... ¦       ¦           1.05
¦
¦ Коэфф. перегрузки бокового давления грунта ¦       ¦           1.15
¦
¦ Коэфф. перегрузки верт. давления грунта .. ¦       ¦           1.10
¦
¦ Расчетное давление грунта ................ ¦       ¦ Активное
¦
+--------------------------------------------+-------+----------------
+
�
           РЕЗУЛЬТАТЫ  РАСЧЕТА  ПРОЧНОСТИ  СТЕНЫ

Расстояние  Значения   Значения    Значения    Значения   Растянутая
Рекомендуемое  Сжатая
от  начала  нагрузок  продольных  поперечных   моментов    арматура
армирование  арматура
   [м]        [т/м]    сил, [т]    сил, [т]     [т.м]       [см2]
 n*d [мм]     [см2]
    0.00        0.00        0.00        0.00        0.00        0.00
  4 d 10        0.00
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    0.07        0.07        0.05        0.00        0.00        0.00
  4 d 10        0.00
    0.14        0.14        0.11        0.01        0.00        0.00
  4 d 10        0.00
    0.20        0.20        0.17        0.02        0.00        0.00
  4 d 10        0.00
    0.27        0.27        0.23        0.04        0.00        0.01
  4 d 10        0.00
    0.34        0.34        0.29        0.07        0.01        0.01
  4 d 10        0.00
    0.41        0.41        0.35        0.10        0.01        0.02
  4 d 10        0.00
    0.48        0.48        0.41        0.13        0.02        0.03
  4 d 10        0.00
    0.54        0.54        0.47        0.17        0.03        0.05
  4 d 10        0.00
    0.61        0.61        0.54        0.22        0.04        0.07
  4 d 10        0.00
    0.68        0.68        0.61        0.27        0.06        0.09
  4 d 10        0.00
    0.75        0.75        0.68        0.32        0.08        0.11
  4 d 10        0.00
    0.82        0.82        0.75        0.38        0.10        0.14
  4 d 10        0.00
    0.88        0.91        0.82        0.45        0.13        0.18
  4 d 10        0.00
    0.95        1.09        0.89        0.53        0.17        0.21
  4 d 10        0.00
    1.02        1.26        0.97        0.62        0.20        0.26
  4 d 10        0.00
    1.09        1.43        1.06        0.73        0.25        0.31
  4 d 10        0.00
    1.16        1.60        1.15        0.84        0.30        0.37
  4 d 10        0.00
    1.22        1.78        1.25        0.98        0.37        0.43
  4 d 10        0.00
    1.29        1.95        1.35        1.12        0.44        0.50
  4 d 10        0.00
    1.36        2.12        1.45        1.28        0.52        0.58
  4 d 10        0.00
    1.43        2.29        1.56        1.45        0.61        0.67
  4 d 10        0.00
    1.50        2.46        1.68        1.64        0.72        0.77
  4 d 10        0.00
    1.56        2.64        1.80        1.84        0.83        0.88
  4 d 10        0.00
    1.63        2.81        1.93        2.05        0.97        1.00
  4 d 10        0.00
    1.70        2.98        2.06        2.28        1.11        1.13
  4 d 10        0.00
    1.77        3.15        2.19        2.52        1.28        1.27
  4 d 10        0.00
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    1.84        3.33        2.33        2.77        1.46        1.42
  4 d 10        0.00
    1.90        3.50        2.48        3.04        1.65        1.58
  4 d 10        0.00
    1.97        3.60        2.63        3.32        1.87        1.76
  4 d 10        0.00
    2.04        3.71        2.78        3.60        2.11        1.95
  4 d 10        0.00
    2.11        3.81        2.95        3.90        2.36        2.14
  4 d 10        0.00
    2.18        3.92        3.11        4.20        2.64        2.35
  4 d 10        0.00
    2.24        4.02        3.28        4.51        2.93        2.57
  4 d 10        0.00
    2.31        4.12        3.46        4.83        3.25        2.80
  4 d 10        0.00
    2.38        4.23        3.64        5.15        3.59        3.05
  4 d 10        0.00
    2.45        4.33        3.82        5.49        3.95        3.30
  4 d 12        0.00
    2.52        4.44        4.02        5.83        4.33        3.57
  4 d 12        0.00
    2.58        4.54        4.21        6.18        4.74        3.85
  4 d 12        0.00
    2.65        4.64        4.41        6.54        5.18        4.13
  4 d 12        0.00
    2.72        4.75        4.62        6.91        5.63        4.43
  4 d 12        0.00
    2.79        4.85        4.83        7.28        6.12        4.74
  4 d 14        0.00
    2.86        4.96        5.05        7.67        6.62        5.07
  4 d 14        0.00
    2.92        5.06        5.27        8.06        7.16        5.40
  4 d 14        0.00
    2.99        5.17        5.49        8.46        7.72        5.74
  4 d 14        0.00
    3.06        5.27        5.72        8.87        8.31        6.10
  4 d 14        0.00
    3.13        5.37        5.96        9.28        8.93        6.46
  4 d 16        0.00
    3.20        5.48        6.20        9.71        9.57        6.84
  4 d 16        0.00
    3.26        5.58        6.45       10.14       10.25        7.23
  4 d 16        0.00
    3.33        5.69        6.70       10.58       10.95        7.63
  4 d 16        0.00
    3.40        5.79        6.95       11.03       11.69        8.04
  4 d 16        0.00
----------------------------------------------------------------------
----------
  Max:          5.79        6.95       11.03       11.69        8.04
  4 d 16        0.00
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  Min:          0.00        0.00        0.00        0.00        0.00
  4 d 10        0.00
Примечания:
1. Отрицательные значения площади арматуры соответствуют положению
   растянутой арматуры  в стене со стороны  верхнего бъефа.
2. Продольная арматура в стене рассчитана по схеме изгиба.
�
    Результаты расчета поперечного армирования стены.

   По  расчету  прочности  наклонного  сечения на действие
поперечной силы установка поперечной арматуры не требуется.
�
           РЕЗУЛЬТАТЫ  РАСЧЕТА  ПРОЧНОСТИ  ПЛИТЫ

Расстояние  Значения   Значения    Значения   Растянутая Рекомендуемое
 Сжатая
от  начала   отпора   поперечных   моментов    арматура   армирование
арматура
   [м]    грунта,[т/м] сил, [т]     [т.м]       [см2] n*d [мм]
  [см2]
    0.00      115.25        0.00        0.00        0.00     4 d 10
    0.00
    0.02      106.62        1.97        0.02        0.01     4 d 10
    0.00
    0.04       98.49        3.79        0.07        0.05     4 d 10
    0.00
    0.05       90.84        5.47        0.15        0.10     4 d 10
    0.00
    0.07       83.66        7.02        0.27        0.18     4 d 10
    0.00
    0.09       76.91        8.44        0.41        0.27     4 d 10
    0.00
    0.11       70.59        9.74        0.57        0.38     4 d 10
    0.00
    0.13       64.67       10.94        0.76        0.51     4 d 10
    0.00
    0.14       59.13       12.03        0.96        0.65     4 d 10
    0.00
    0.16       53.95       13.03        1.19        0.80     4 d 10
    0.00
    0.18       49.12       13.94        1.43        0.96     4 d 10
    0.00
    0.20       44.61       14.76        1.69        1.14     4 d 10
    0.00
    0.22       40.40       15.37        1.96        1.32     4 d 10
    0.00
    0.23       36.47       15.91        2.24        1.51     4 d 10
    0.00
    0.25       32.81       16.39        2.53        1.71     4 d 10
    0.00
    0.27       29.39       16.80        2.83        1.91     4 d 10
    0.00
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    0.29       26.20       17.15        3.14        2.12     4 d 10
    0.00
    0.31       23.20       17.44        3.45        2.33     4 d 10
    0.00
    0.32       20.39       17.69        3.77        2.55     4 d 10
    0.00
    0.34       17.75       17.88        4.09        2.77     4 d 10
    0.00
    0.36       15.25       18.03        4.41        2.99     4 d 10
    0.00
    0.38       12.87       18.14        4.73        3.21     4 d 12
    0.00
    0.40       10.60       18.21        5.06        3.44     4 d 12
    0.00
    0.41        8.41       18.24        5.39        3.66     4 d 12
    0.00
    0.43        6.29       18.22        5.72        3.89     4 d 12
    0.00
    0.45        4.21       18.18        6.05        4.11     4 d 12
    0.00
    0.47        2.15       18.09        6.37        4.34     4 d 12
    0.00
    0.49        0.11       17.97        6.70        4.56     4 d 14
    0.00
    0.50       -1.96       17.81        7.02        4.78     4 d 14
    0.00
    0.52       -4.05       17.62        7.34        5.00     4 d 14
    0.00
    0.54       -6.20       17.38        7.65        5.22     4 d 14
    0.00
    0.56       -8.43       17.11       -3.72       -2.52     4 d 10
    0.00
    0.58      -10.75       16.79       -3.42       -2.31     4 d 10
    0.00
    0.59      -13.18       16.43       -3.12       -2.11     4 d 10
    0.00
    0.61      -15.75       16.02       -2.83       -1.91     4 d 10
    0.00
    0.63      -18.47       15.56       -2.54       -1.72     4 d 10
    0.00
    0.65      -21.36       15.05       -2.27       -1.53     4 d 10
    0.00
    0.67      -24.45       14.49       -2.00       -1.35     4 d 10
    0.00
    0.68      -27.75       13.87       -1.75       -1.18     4 d 10
    0.00
    0.70      -31.28       13.18       -1.50       -1.01     4 d 10
    0.00
    0.72      -35.06       12.43       -1.27       -0.86     4 d 10
    0.00
    0.74      -39.12       11.61       -1.05       -0.71     4 d 10
    0.00
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    0.76      -43.47       10.70       -0.85       -0.58     4 d 10
    0.00
    0.77      -48.13        9.72       -0.67       -0.45     4 d 10
    0.00
    0.79      -53.12        8.65       -0.50       -0.34     4 d 10
    0.00
    0.81      -58.47        7.48       -0.36       -0.24     4 d 10
    0.00
    0.83      -64.19        6.22       -0.24       -0.16     4 d 10
    0.00
    0.85      -70.29        4.84       -0.14       -0.09     4 d 10
    0.00
    0.86      -76.81        3.35       -0.06       -0.04     4 d 10
    0.00
    0.88      -83.76        1.74       -0.02       -0.01     4 d 10
    0.00
    0.90      -91.16        0.00        0.00        0.00     4 d 10
    0.00
----------------------------------------------------------------------
----------
  Max:        115.25       18.24        7.65        5.22     4 d 14
    0.00
  Min:        -91.16        0.00       -3.72       -2.52     4 d 10
    0.00
Примечания:
1. Отрицательные значения площади арматуры соответствуют положению
   растянутой арматуры  в верхней зоне  фундаментной плиты.
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        Р А С Ч Е Т   О Д Н О П Р О Л Е Т Н О Й   Б А Л К И
Расчетная схема: Балка с двумя заделками
Наименование   :
Исходные данные:
+--------------------------------------------+-------+----------------
+
¦ Наименование характеристик ¦ Разм. ¦ Значение
¦
+--------------------------------------------+-------+----------------
+
¦ Пролет балки, Lab ........................ ¦ м ¦           3.60
¦
¦ Высота балки, H .......................... ¦ м ¦           0.40
¦
¦ Ширина балки, B .......................... ¦ м ¦           1.00
¦
¦ Момент инерции, J ........................ ¦  cм4 ¦      533333.33
¦
¦ Класс (Марка) бетона ..................... ¦       ¦            B15
¦
¦ Модуль упругости бетона, Eb .............. ¦ кг/см2¦         235000
¦
¦ Расчетное сопротивление бетона, Rb ....... ¦ кг/см2¦          86.70
¦
¦ Защитный слой бетона ..................... ¦ см ¦           2.50
¦
¦ Класс арматуры ........................... ¦       ¦          A-III
¦
¦ Расчетное сопротивление арматуры, Rs ......¦ кг/см2¦        3750.00
¦
¦ Количество стержней на ширину балки ...... ¦       ¦              5
¦
¦ Коэффициент условий работы бетона ........ ¦       ¦           1.00
¦
¦ Коэффициент условий работы арматуры ...... ¦       ¦           1.00
¦
¦ Коэффициент надежности ................... ¦       ¦           0.90
¦
¦ Коэффициент сочетания нагрузок ........... ¦       ¦           1.00
¦
+--------------------------------------------+-------+----------------
+
Расчетные нагрузки:
+-----------------------+------------+------------+------------+------
+
¦ Наименование нагрузки ¦ Значение ¦  Lнач.,м ¦  Lкон.,м ¦  Kп
¦
+-----------------------+------------+------------+------------+------
+
¦Распределенная нагрузка¦            ¦            ¦            ¦
¦
¦ - по всей длине, т/м ¦       5.20 ¦       0.00 ¦       3.60 ¦ 1.00
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¦
¦ Сила, т ¦      12.00 ¦       1.80 ¦            ¦ 1.00
¦
+-----------------------+------------+------------+------------+------
+

                 Р Е З У Л Ь Т А Т Ы    Р А С Ч Е Т А

Расстояния  Значения   Значения   Значения  Растянутая  Рекомендуемое
от  начала  моментов  поперечных   прогиба   арматура    армирование
   [м]        [т.м]    сил, [т]     [см]       [см2] n*d [мм]
    0.00     -11.02     -15.36     0.0000       9.19       5 d 16
    0.07      -9.92     -14.99     0.0002       8.23       5 d 16
    0.14      -8.86     -14.61     0.0008       7.31       5 d 14
    0.22      -7.82     -14.24     0.0018       6.42       5 d 14
    0.29      -6.81     -13.86     0.0031       5.56       5 d 12
    0.36      -5.82     -13.49     0.0047       4.73       5 d 12
    0.43      -4.87     -13.11     0.0066       3.93       5 d 12
    0.50      -3.94     -12.74     0.0086       3.17       5 d 10
    0.58      -3.03     -12.36     0.0108       2.43       5 d 10
    0.65      -2.15     -11.99     0.0132       1.72       5 d 10
    0.72      -1.30     -11.62     0.0156       1.04       5 d 10
    0.79      -0.48     -11.24     0.0180       0.38       5 d 10
    0.86       0.31     -10.87     0.0205       0.25       5 d 10
    0.94       1.08     -10.49     0.0230       0.86       5 d 10
    1.01       1.83     -10.12     0.0255       1.45       5 d 10
    1.08       2.54      -9.74     0.0278       2.03       5 d 10
    1.15       3.23      -9.37     0.0301       2.59       5 d 10
    1.22       3.89      -9.00     0.0322       3.13       5 d 10
    1.30       4.52      -8.62     0.0342       3.65       5 d 10
    1.37       5.13      -8.25     0.0359       4.15       5 d 12
    1.44       5.71      -7.87     0.0375       4.64       5 d 12
    1.51       6.26      -7.50     0.0388       5.10       5 d 12
    1.58       6.79      -7.12     0.0399       5.54       5 d 12
    1.66       7.29      -6.75     0.0407       5.97       5 d 14
    1.73       7.76      -6.37     0.0412       6.37       5 d 14
    1.80       8.21      -6.00     0.0413       6.75       5 d 14
    1.87       7.76       6.37     0.0412       6.37       5 d 14
    1.94       7.29       6.75     0.0407       5.97       5 d 14
    2.02       6.79       7.12     0.0399       5.54       5 d 12
    2.09       6.26       7.50     0.0388       5.10       5 d 12
    2.16       5.71       7.87     0.0375       4.64       5 d 12
    2.23       5.13       8.25     0.0359       4.15       5 d 12
    2.30       4.52       8.62     0.0342       3.65       5 d 10
    2.38       3.89       9.00     0.0322       3.13       5 d 10
    2.45       3.23       9.37     0.0301       2.59       5 d 10
    2.52       2.54       9.74     0.0278       2.03       5 d 10
    2.59       1.83      10.12     0.0255       1.45       5 d 10
    2.66       1.08      10.49     0.0230       0.86       5 d 10
    2.74       0.31      10.87     0.0205       0.25       5 d 10
    2.81      -0.48      11.24     0.0180       0.38       5 d 10
    2.88      -1.30      11.62     0.0156       1.04       5 d 10
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    2.95      -2.15      11.99     0.0132       1.72       5 d 10
    3.02      -3.03      12.36     0.0108       2.43       5 d 10
    3.10      -3.94      12.74     0.0086       3.17       5 d 10
    3.17      -4.87      13.11     0.0066       3.93       5 d 12
    3.24      -5.82      13.49     0.0047       4.73       5 d 12
    3.31      -6.81      13.86     0.0032       5.56       5 d 12
    3.38      -7.82      14.24     0.0018       6.42       5 d 14
    3.46      -8.86      14.61     0.0008       7.31       5 d 14
    3.53      -9.92      14.99     0.0002       8.23       5 d 16
    3.60     -11.02      15.36     0.0000       9.19       5 d 16
-------------------------------------------------------------------
  Max:         8.21      15.36     0.0413       6.75       5 d 16
  Min:       -11.02     -15.36     0.0000      -9.19       5 d 10
Примечания:
1. Отрицательные значения площади арматуры соответствуют
положению растянутой арматуры  в верхней зоне балки.
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        Р А С Ч Е Т   О Д Н О П Р О Л Е Т Н О Й   Б А Л К И
Расчетная схема: Балка на упругом основании
Наименование   :
Исходные данные:
+--------------------------------------------+-------+----------------
+
¦ Наименование характеристик ¦ Разм. ¦ Значение
¦
+--------------------------------------------+-------+----------------
+
¦ Длина балки, L .......................... ¦ м ¦           2.40
¦
¦ Высота балки, H .......................... ¦ м ¦           0.30
¦
¦ Ширина балки, B .......................... ¦ м ¦           1.00
¦
¦ Момент инерции, J ........................ ¦ см4 ¦      225000.00
¦
¦ Модуль деформации грунта, Eo ............. ¦ кг/см2¦         340.00
¦
¦ Коэффициент Пуассона грунта .............. ¦       ¦           0.25
¦
¦ Класс (Марка) бетона ..................... ¦       ¦            B15
¦
¦ Модуль упругости бетона, Eb .............. ¦ кг/см2¦         235000
¦
¦ Расчетное сопротивление бетона, Rb ....... ¦ кг/см2¦          86.70
¦
¦ Защитный слой бетона ..................... ¦ см ¦           2.50
¦
¦ Класс арматуры ........................... ¦       ¦          A-III
¦
¦ Расчетное сопротивление арматуры, Rs ......¦ кг/см2¦        3750.00
¦
¦ Количество стержней на ширину балки ...... ¦       ¦              4
¦
¦ Коэффициент условий работы бетона ........ ¦       ¦           1.00
¦
¦ Коэффициент условий работы арматуры ...... ¦       ¦           1.00
¦
¦ Коэффициент надежности ................... ¦       ¦           0.90
¦
¦ Коэффициент сочетания нагрузок ........... ¦       ¦           1.00
¦
+--------------------------------------------+-------+----------------
+
Расчетные нагрузки:
+-----------------------+------------+------------+------------+------
+
¦ Наименование нагрузки ¦ Значение ¦  Lнач.,м ¦  Lкон.,м ¦  Kп
¦
+-----------------------+------------+------------+------------+------
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+
¦Распределенная нагрузка¦            ¦            ¦            ¦
¦
¦ - по всей длине, т/м ¦       3.00 ¦       0.00 ¦       2.40 ¦ 1.00
¦
¦ - равномерная, т/м ¦       2.30 ¦       1.50 ¦       2.10 ¦ 1.00
¦
¦ - равномерная, т/м ¦       1.58 ¦       2.10 ¦       2.40 ¦ 1.00
¦
+-----------------------+------------+------------+------------+------
+

                 Р Е З У Л Ь Т А Т Ы    Р А С Ч Е Т А

Расстояния  Значения   Значения   Значения  Растянутая  Рекомендуемое
от  начала  моментов  поперечных   отпора    арматура    армирование
   [м]        [т.м]    сил, [т] грунта,[т/м]   [см2] n*d [мм]
    0.00       0.00       0.00       4.83       0.00       4 d 10
    0.05       0.00       0.08       4.63       0.00       4 d 10
    0.10       0.01       0.16       4.44       0.01       4 d 10
    0.14       0.02       0.22       4.26       0.02       4 d 10
    0.19       0.03       0.28       4.08       0.03       4 d 10
    0.24       0.04       0.33       3.91       0.05       4 d 10
    0.29       0.06       0.37       3.75       0.06       4 d 10
    0.34       0.08       0.40       3.59       0.08       4 d 10
    0.38       0.10       0.42       3.45       0.11       4 d 10
    0.43       0.12       0.44       3.31       0.13       4 d 10
    0.48       0.14       0.45       3.17       0.15       4 d 10
    0.53       0.16       0.46       3.05       0.18       4 d 10
    0.58       0.18       0.46       2.94       0.20       4 d 10
    0.62       0.21       0.45       2.83       0.22       4 d 10
    0.67       0.23       0.44       2.73       0.25       4 d 10
    0.72       0.25       0.43       2.65       0.27       4 d 10
    0.77       0.27       0.41       2.57       0.29       4 d 10
    0.82       0.29       0.38       2.50       0.31       4 d 10
    0.86       0.31       0.36       2.45       0.33       4 d 10
    0.91       0.32       0.33       2.41       0.35       4 d 10
    0.96       0.34       0.30       2.37       0.36       4 d 10
    1.01       0.35       0.27       2.35       0.38       4 d 10
    1.06       0.36       0.24       2.34       0.39       4 d 10
    1.10       0.37       0.21       2.35       0.40       4 d 10
    1.15       0.38       0.18       2.36       0.41       4 d 10
    1.20       0.39       0.15       2.39       0.42       4 d 10
    1.25       0.40       0.12       2.43       0.43       4 d 10
    1.30       0.40       0.09       2.49       0.44       4 d 10
    1.34       0.41       0.07       2.56       0.44       4 d 10
    1.39       0.41       0.05       2.64       0.44       4 d 10
    1.44       0.41       0.04       2.74       0.44       4 d 10
    1.49       0.41       0.03       2.85       0.45       4 d 10
    1.54       0.41      -0.06       2.98       0.45       4 d 10
    1.58       0.41      -0.17       3.12       0.44       4 d 10
    1.63       0.40      -0.27       3.28       0.43       4 d 10
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    1.68       0.38      -0.36       3.46       0.41       4 d 10
    1.73       0.36      -0.45       3.65       0.39       4 d 10
    1.78       0.34      -0.52       3.86       0.37       4 d 10
    1.82       0.31      -0.58       4.09       0.34       4 d 10
    1.87       0.28      -0.64       4.33       0.31       4 d 10
    1.92       0.25      -0.68       4.59       0.27       4 d 10
    1.97       0.22      -0.70       4.87       0.24       4 d 10
    2.02       0.18      -0.72       5.17       0.20       4 d 10
    2.06       0.15      -0.72       5.49       0.16       4 d 10
    2.11       0.12      -0.69       5.82       0.13       4 d 10
    2.16       0.08      -0.62       6.18       0.09       4 d 10
    2.21       0.06      -0.54       6.55       0.06       4 d 10
    2.26       0.03      -0.43       6.94       0.04       4 d 10
    2.30       0.02      -0.31       7.36       0.02       4 d 10
    2.35       0.00      -0.17       7.79       0.00       4 d 10
    2.40       0.00       0.00       8.25       0.00       4 d 10
-------------------------------------------------------------------
  Max:         0.41       0.46       8.25       0.45       4 d 10
  Min:         0.00      -0.72       2.34       0.00       4 d 10
Примечания:
1. Отрицательные значения площади арматуры соответствуют
положению растянутой арматуры  в верхней зоне балки.
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        Р А С Ч Е Т   О Д Н О П Р О Л Е Т Н О Й   Б А Л К И
Расчетная схема: Балка с двумя заделками
Наименование   :
Исходные данные:
+--------------------------------------------+-------+----------------
+
¦ Наименование характеристик ¦ Разм. ¦ Значение
¦
+--------------------------------------------+-------+----------------
+
¦ Пролет балки, Lab ........................ ¦ м ¦           3.00
¦
¦ Высота балки, H .......................... ¦ м ¦           0.30
¦
¦ Ширина балки, B .......................... ¦ м ¦           0.50
¦
¦ Момент инерции, J ........................ ¦  cм4 ¦      112500.00
¦
¦ Класс (Марка) бетона ..................... ¦       ¦            B15
¦
¦ Модуль упругости бетона, Eb .............. ¦ кг/см2¦         235000
¦
¦ Расчетное сопротивление бетона, Rb ....... ¦ кг/см2¦          86.70
¦
¦ Защитный слой бетона ..................... ¦ см ¦           2.50
¦
¦ Класс арматуры ........................... ¦       ¦          A-III
¦
¦ Расчетное сопротивление арматуры, Rs ......¦ кг/см2¦        3750.00
¦
¦ Количество стержней на ширину балки ...... ¦       ¦              5
¦
¦ Коэффициент условий работы бетона ........ ¦       ¦           1.00
¦
¦ Коэффициент условий работы арматуры ...... ¦       ¦           1.00
¦
¦ Коэффициент надежности ................... ¦       ¦           0.90
¦
¦ Коэффициент сочетания нагрузок ........... ¦       ¦           1.00
¦
+--------------------------------------------+-------+----------------
+
Расчетные нагрузки:
+-----------------------+------------+------------+------------+------
+
¦ Наименование нагрузки ¦ Значение ¦  Lнач.,м ¦  Lкон.,м ¦  Kп
¦
+-----------------------+------------+------------+------------+------
+
¦ Момент, тм ¦       5.20 ¦       0.00 ¦            ¦ 1.00
¦
¦ Момент, тм ¦       5.20 ¦       3.00 ¦            ¦ 1.00
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¦
+-----------------------+------------+------------+------------+------
+

                 Р Е З У Л Ь Т А Т Ы    Р А С Ч Е Т А

Расстояния  Значения   Значения   Значения  Растянутая  Рекомендуемое
от  начала  моментов  поперечных   прогиба   арматура    армирование
   [м]        [т.м]    сил, [т]     [см]       [см2] n*d [мм]
    0.00       5.20       0.00     0.0000       6.21       5 d 14
    0.06       0.00       0.00     0.0002       0.00       5 d 10
    0.12       0.00       0.00     0.0002       0.00       5 d 10
    0.18       0.00       0.00     0.0002       0.00       5 d 10
    0.24       0.00       0.00     0.0002       0.00       5 d 10
    0.30       0.00       0.00     0.0002       0.00       5 d 10
    0.36       0.00       0.00     0.0002       0.00       5 d 10
    0.42       0.00       0.00     0.0002       0.00       5 d 10
    0.48       0.00       0.00     0.0001       0.00       5 d 10
    0.54       0.00       0.00     0.0001       0.00       5 d 10
    0.60       0.00       0.00     0.0001       0.00       5 d 10
    0.66       0.00       0.00     0.0001       0.00       5 d 10
    0.72       0.00       0.00     0.0001       0.00       5 d 10
    0.78       0.00       0.00     0.0001       0.00       5 d 10
    0.84       0.00       0.00     0.0001       0.00       5 d 10
    0.90       0.00       0.00     0.0001       0.00       5 d 10
    0.96       0.00       0.00     0.0001       0.00       5 d 10
    1.02       0.00       0.00     0.0001       0.00       5 d 10
    1.08       0.00       0.00     0.0001       0.00       5 d 10
    1.14       0.00       0.00     0.0001       0.00       5 d 10
    1.20       0.00       0.00     0.0001       0.00       5 d 10
    1.26       0.00       0.00     0.0001       0.00       5 d 10
    1.32       0.00       0.00     0.0001       0.00       5 d 10
    1.38       0.00       0.00     0.0001       0.00       5 d 10
    1.44       0.00       0.00     0.0001       0.00       5 d 10
    1.50       0.00       0.00     0.0001       0.00       5 d 10
    1.56       0.00       0.00     0.0001       0.00       5 d 10
    1.62       0.00       0.00     0.0001       0.00       5 d 10
    1.68       0.00       0.00     0.0001       0.00       5 d 10
    1.74       0.00       0.00     0.0001       0.00       5 d 10
    1.80       0.00       0.00     0.0001       0.00       5 d 10
    1.86       0.00       0.00     0.0001       0.00       5 d 10
    1.92       0.00       0.00     0.0001       0.00       5 d 10
    1.98       0.00       0.00     0.0001       0.00       5 d 10
    2.04       0.00       0.00     0.0001       0.00       5 d 10
    2.10       0.00       0.00     0.0001       0.00       5 d 10
    2.16       0.00       0.00     0.0000       0.00       5 d 10
    2.22       0.00       0.00     0.0000       0.00       5 d 10
    2.28       0.00       0.00     0.0000       0.00       5 d 10
    2.34       0.00       0.00     0.0000       0.00       5 d 10
    2.40       0.00       0.00     0.0000       0.00       5 d 10
    2.46       0.00       0.00     0.0000       0.00       5 d 10
    2.52       0.00       0.00     0.0000       0.00       5 d 10
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    2.58       0.00       0.00     0.0000       0.00       5 d 10
    2.64       0.00       0.00     0.0000       0.00       5 d 10
    2.70       0.00       0.00     0.0000       0.00       5 d 10
    2.76       0.00       0.00     0.0000       0.00       5 d 10
    2.82       0.00       0.00     0.0000       0.00       5 d 10
    2.88       0.00       0.00     0.0000       0.00       5 d 10
    2.94       0.00       0.00     0.0000       0.00       5 d 10
    3.00       0.00       0.00     0.0000       0.00       5 d 10
-------------------------------------------------------------------
  Max:         5.20       0.00     0.0002       6.21       5 d 14
  Min:         0.00       0.00     0.0000       0.00       5 d 10
Примечания:
1. Отрицательные значения площади арматуры соответствуют
положению растянутой арматуры  в верхней зоне балки.
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