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“CONTRRUST” IS  AN  ALL – PURPOSE  PLANT – BASED  ANTI –
CORROSION AGENT

Savenko V. Vysotskaja L. Giginieshvili J.
Academy of Construction of Ukraine

Summery: Rust modifier “Contrrust” (RM) is generally used as an all-purpose primer, passivator,
preservative, first primer layer, having good adhesion to the surface minimally prepared to D state
(ISO 8501-01 and GOST 9.402-80) and holding primer.
Pursuant to the manufacturer’s instructions, it can be prepared without any strict restrictive
requirements to the environmental conditions (under normal conditions at the equipment repair and
maintenance facilities).
“CONTRRUST” is composed of the following main components: bark extracts (tannin), acids
(succinic acid, citric acid, oxalic acid) and other acids, demineralized water containing silver ions.
It is generally manufactured in three modifications: a) liquid; b) viscous substance; c) powder.
The product is free of any toxic elements such as lead, zinc chromate or phosphate acids, and is
safe for human health and life throughout its production and use.
The agent is non-flammable, easy to use, and environmental factors resistant. It can be applied in
any possible way (DSTU-ISO 4618:2014). It can be used in any hard-to-get-to and inaccessible
places of any geometry, and can replace the first primer layer. It can be easily applied to welds, as
well as adhesive and solid scale; due to the excellent diffusion it blocks the corrosion centers of the
metal pockets.
Keywords: main components,manufactured in three modifications, production and use.the first
primer layer. ,the rust  nanostructured adhesive hard film, primer the modification process, the
subsequent coating layers.the corrosion layer thickness.

Currently the losses from corrosion in industrialized countries reach up to 3-5 per cent from the national
income. It mainly concerns metallurgic and chemical enterprises, oil and gas pipelines, and floatinq crafts, which
elements and structu-res operate in a highly corrosive environment. The inner surface of cargo compart-ments,
liquid ballast tanks, fuel supplies, pipelines and other structures are subject to severe corrosion under the
influence of seawater and oil products with a high level of sulfur.

The carcass of reinforced concrete structures is of great significance since it takes in the pulling stress from the
external load, providing the stability of the construc-tion. Therefore, carcass corrosion is inadmissible. It leads to
destructing the adhe-sion between the concrete and carcass, cracking and delaminating the protective concrete
layer; moreover, it results in pre-stress losses in pre-stressed elements, which causes the destruction of buildings
and structures.

The total damage of corrosion sums up to billions of dollars because of emergen-cies and ecological disasters.
It is quite difficult to calculate all the losses from standstills and production decline Of the equipment that is
subject to corrosion, the disruption of technological pro-cesses, accidents caused by the stability decrease of metal
structures, the environ-ment pollution,payment of insurance benefits, and, finally, lethal outcomes.

The presence of oxygen and water on the surface of iron products results in creating iron oxides and
hydroxides, which in everyday life is called rust.
Rust ends up in water mostly in the form of colloidal particles, but there can also be bigger particles
(incrustations) – an oxide mixture. The corrosion of water lines leads to the biological contamination of water,
which poses a potential threat to our health.

The Committee of Maritime security imposed a new requirement on the availability of corrosion protection
systems in source water tanks, which are the most effective methods in any defect repair during the operation
process examination.
A rust modifier “Contrrust” has been invented by specialists and the PC “Ruslan and  Lyudmila” authoring team.
It has been developed as the main preventive tool for surfaces that are damaged by rust; it penetrates into the
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metal shell on a molecular level,blocks the rust within it,protects the surface from further rusting  processes
without damaging its structure.

“Contrust” is a universal, ecologically sound, plant-based anti-rust agent that al-Lows us to eliminate corrosion
during the construction, and operation process of metal constructions. The whole range of redox reactions results
in creating a black with blue shimmer metalpolymer foil with the thickness of 30-50 um, the adhesion of l point
(ISO 4618:2014) and impact index 50 cm (ISO  8501 – 1) on the surface of the deoxidized metal.
The transformative technology of “Contrust” with an average thickness  of rust within 300um results in 100 per
cent of purity.

“Contrrust” – an ultimate protection against corrosion. tannin rust modifier, a hi-tech «green chemistry»
technology to turn rust into metal-polymeric priming and preserving passivator, which neutralizes organic salts
containing chelate compounds The technology provides over 50% savings in overall cost of ballast tanks  anti-
orrosion treatment  Environmentally friendly, safe to use, contains no hazmat.



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

8



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

9



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

10

Long-term economic effect:  up to 90% savings in overall cost
• Ballast tank panels treated with Contr-Rust serve much longer between procedures: well over 5 years, in
contrast to almost yearly required under standard procedure • As a result: less downtime, less overall service
cost and less rust is dumped into the ocean
• Contr-Rust can be used with different brands’ enamels and primes. However, the best effect is  afforded
with own enamels, which are lead-free, 100% safe and environment friendly
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marTkuTxa filaSi CaRunvis, mRunavi momentisa da
ganivi Zalis epiurebis ageba betonis cocvadobis

deformaciebis gaTvaliswinebiT
z. maZaRua, d. tabataZe, d. janyaraSvili

(saqarTvelos teqnikuri universiteti, m. kostavas q. # 77,
0175, Tbilisi, saqarTvelo)

reziume. [1] naSromSi mocemulia rkinabetonis marTkuTxa filaSi
maqsimaluri CaRunvis gansazRvra, misi agebis Tanamimdevrobisa da
betonis cocvadobis deformaciebis gaTvaliswinebiT. aseve
SemoTavazebulia am maqsimaluri CaRunvis saSualebiT mRunavi
momentebisa da ganivi Zalebis epiurebis ageba x da y RerZebze
gatarebuli vertikaluri sibrtyeebiT miRebul kveTebSi.
sakvanZo sityvebi: marTkuTxa fila; cocvadobis daZvelebis Teoria;

konstruqciis agebis Tanamimdevroba; Zabvis cvlileba.
1. Sesavali

naSromSi ganxilulia marTkuTxa filaSi mRunavi momentebisa da ganivi
Zalebis epiurebis ageba filis orgvari sasazRvro pirobisaTvis:

1. fila Tavisuflad aris dayrdnobili da igulisxmeba, rom igi muSaobs e.w.
drekad-myis stadiaSi anu drois faqtori mxedvelobaSi ar miiReba ( 0)t  .

2. xdeba filis dayrdnobis adgilebis amoSeneba da igi ukve konturiT
xistadaa Camagrebuli. garda amisa, drois gasvlasTan dakavSirebiT ( 0)t  ,

viTardeba cocvadobis deformaciebi. mxolod am ukanasknelTa gavleniT xdeba
Tavdapirveli (drekad-myis) mRunavi momentebisa da ganivi Zalebis Secvla.
swored am Secvlili Zalovani faqtorebis gansazRvraa winamdebare naSromis
mizani.

2. ZiriTadi nawili
marTkuTxa filaSi mxolod cocvadobis deformaciebis gaTvaliswinebiT

maqsimaluri CaRunvis miRebis Semdeg )(  t
c

k
c WW ganisazRvreba mRunavi momentebi

da ganivi Zalebi filis im kveTebSi, romlebic miiReba x (sur. 2, g) da y (sur. 2,
b) RerZebze gatarebuli vertikaluri sibrtyeebiT. amisaTvis vsargeblobT sur.
2, a-ze mocemuli sqemiT da im formulebiT, romlebic am sqemis Sesabamisia [2].

sur. 1

mRunavi momenti y RerZis garSemo:
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winamdebare naSromSic ganixileba igive konkretuli magaliTi, romelic [1]

SromaSi iyo ganxiluli: 1a  m; 2b  m; 0,3v  ; filis sisqe 0, 2h  sm da

drekadobis moduli 3000E  kn/sm2. am dros cilindruli sixiste 62,1978 10D  
kn/sm2.

am konkretuli monacemebis mixedviT iqna gansazRvruli me-2 suraTze
warmodgenili epiurebi, romlebic asaxavs, mxolod cocvadobis deformaciebis
mier aRZrul CaRunvebs, mRunav momentebs da ganiv Zalebs.

sur. 2

pirvel suraTze mocemuli epiurebi ki asaxavs SemTxvevas, rodesac fila
Tavisuflad aris dayrdnobili konturiT da q intensiurobiT Tanabrad
ganawilebuli datvirTvis moqmedebis gamo muSaobs e.w. drekad-myis stadiaSi

(dro 0t  ).
me-3 suraTze mocemulia e.w. sruli (jamuri) parametrebis amsaxveli

epiurebi, romlebic pirvel da me-2 suraTebze mocemuli Sesabamisi epiurebis
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jamia. amis uflebas gvaZlevs is mosazreba, rom cocvadobis wrfivi
amocanebisTvisac ZalTa Sekrebis cnobili principi.

sur. 3

3. daskvna
rogorc suraTebidan Cans, Tu agebis Tanamimdevrobas ugulebelvyofT da

vixelmZRvanelebT pirvel suraTze mocemuli saangariSo sqemiT, miviRebT  1,b
da 1,g suraTebze warmodgenil Sedegebs. Tu am sqemis mqone filaSi
gaviTvaliswinebT cocvadobis deformaciebs, CaRunvebi Seicvleba (gaizrdeba),
magram mRunavi momentebisa da ganivi Zalebis sidideebi darCeba ucvleli,
radganac filis muSaobis sqema ar icvleba.
agebis Tanamimdevrobis gaTvaliswineba gulisxmobs, rom filis konturze

kedlebis amoyvana cvlis misi muSaobis pirobebs – iyo konturiT Tavisuflad
dayrdnobili fila da gadaiqca konturiT xistad Camagrebulad (sur. 2,a). am
dros cocvadobis deformaciebis gaTvaliswineba ganapirobebs filaSi rogorc
CaRunvebis, ise mRunavi momentebisa da ganivi Zalebis cvlilebas (SeadareT
sur. 1-ze da sur. 2-ze mocemuli Sesabamisi epiurebi), xolo WeSmariti
(Secvlili) CaRunvebi, mRunavi momentebi da ganivi Zalebi iqneba 1-el da me-2
suraTebze mocemuli Sesabamisi parametrebis jami (sur. 3). rogorc 1-el da me-
3 suraTebze warmodgenili Sedegebidan Cans, gansxvaveba ricxviT Sedegebs
Soris mniSvnelovania da amitom agebis Tanamimdevrobisa da betonis
cocvadobis gaTvaliswineba uaRresad sasurvelia.
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Технология изготовления многослойных теплоэффективных
строительных блоков

Магистр Г.В. Лоладзе
Резюме. Предлагается одностадийная технология изготовления многослойного бетонного
элемента предназначенного для применения в строительном деле при возведении
сооружений со стенами с повышенными теплофизическими свойствами.

Для изготовления многослойного бетонного теплоэффективного изделия, бетонную
смесь замешивают с одновременным использованием, в составе смеси всех материалов,
предназначенных для образования каждого функционального слоя. Для образования одного
из несущих нагрузку внешних слоев используют крупный тяжелый заполнитель. Для
образования внутреннего теплоизоляционного слоя используют легкий заполнитель. Далее
смесь, после перемешивания, заливается в форму и подвергается вибрации, в процессе
которой происходит расслоение бетонной смеси на отдельные слои. Затем,
непосредственно после расслоения, в процессе вибрирования производится втапливание, с
помощью перемещаемой пуансоном сетки, образованного слоя из легкого бетона вниз, до его
сопряжения с нижним слоем из тяжелого бетона. В процессе втапливания (перемещения)
вниз верхнего теплоизоляционного слоя растворная часть сквозь межзерновое
пространство и ячейки сетки перемещается вверх, образуя второй несущий слой, из
мелкозернистого бетона.
Ключевые слова: теплоэффективное изделия, строительный трехслойный блок, вибрация,
расслоение.

1. Введение
Разработан способ изготовления трехслойного строительного теплоэффективного блока [1] с

эффективным, в сравнении с существующими процессами формования блока [2, 3].
Предлагаемый способ предназначен для применения в строительном деле при возведении

сооружений со стенами с повышенными теплофизическими свойствами.
Целью разработанного способа является ускорение процесса изготовления многослойного

теплоэффективного строительного элемента, например панели или блока, используемых при
возведении ограждающих конструкций сооружения.

2. Основная часть
Суть предлагаемого способа заключается в том, что для изготовления многослойного

теплоэффективного строительного изделия, бетонную смесь замешивают с одновременным
использованием в составе смеси всех материалов, предназначенных для образования каждого из
необходимых функциональных слоев. Для образования одного из несущих нагрузку внешних
слоев используют крупный тяжелый заполнитель. Для образования внутреннего
теплоизоляционного слоя используют легкий заполнитель, желательно со средней объемной
массой не более  600 кг/ м3. Для образования растворной части, связывающей зерна заполнителей
бетонной смеси – мелкозернистый заполнитель. Из этой же растворной части (мелкозернистого
бетона) образуют другой, с противоположной стороны (относительно первого внешнего слоя)
несущий слой изделия. В качестве вяжущего могут использоваться известные материалы –
цемент, известь, гипс, затворяемые водой, а также и иные, используемые в строительном деле
вяжущие.

Далее смесь, после перемешивания, заливается в форму и подвергается вибрации, в процессе
которой происходит расслоение бетонной смеси. Время вибрации 1,5–2 минуты. При этом
образуются три, последовательно лежащих снизу вверх слоя бетона. Слои разнятся по средней
объемной массе. Внизу тяжелый слой, включающий крупный тяжелый заполнитель, поверх него
слой из растворной части бетона и верхний слой, включающий легкий заполнитель, (см. рис.1–
с).
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Растворная часть служит также связующим звеном, объединяющим слои строительного
изделия.

Затем, непосредственно после расслоения, в процессе вибрирования производится
втапливание образованного слоя из легкого бетона вниз, до его сопряжения с нижним слоем из
тяжелого бетона.

Втапливание (опускание) производится с использованием пуансона и сетки, горизонтально
расположенной на всей внешней поверхности бетонируемого изделия до сопряжения с
внутренними краями стенок формы. Используется металлическая сетка или сетка из
полимерного материала. Размер ячеек сетки – примерно 0,7 от наименьшего размера (диаметра)
зерна легкого заполнителя.

В процессе втапливания (перемещения) верхнего, теплоизоляционного слоя, растворная часть
сквозь межзерновое пространство и ячейки сетки перемещается вверх, образуя слой
мелкозернистого бетона.

После перемещения легкого слоя до нужной глубины, вибратор отключается. Перемещение
теплоизоляционного слоя в среднюю часть блока производится на глубину, определяемую
теплотехническим расчетом, учитывающим задаваемую общую толщину трехслойного блока
или трехслойной панели. Минимальная толщина внешних несущих бетонных слоев определяется
расчетом в зависимости от действующей нагрузки на бетон на крупном заполнителе, для одного
слоя и на мелкозернистом бетоне (растворная часть) для другого слоя. При этом учитывается,
что прочность каждого из внешних бетонных слоев должна быть не ниже 35 кГ/см2 –
допускаемой по нормам для бетона стеновых конструкций. Одновременно в расчете
принимается, что вся действующая на изделие внешняя нагрузка воспринимается наружными
слоями изделия.

При необходимости получения на боковых поверхностях изделия рельефного рисунка,
например, под скалу или груботессаный камень с окантовкой, в процессе изготовления на дно
формы укладывается резиновая пластина с соответствующим рисунком. После изготовления
изделия резиновая пластина легко отделяется от поверхности затвердевшего блока.

На рис. 1 схематично показаны основные технологические операции, приспособления и
элементы, используемые при изготовлении трехслойных теплоэффективных блоков.

Рис. 1. Cхематично показаны этапы осуществления способа: а)– схема расположения формы 1 на
вибростоле–2 и пуансона–4 над ней,  с указанием направления движения пуансона–I) для опускания сетки

7 и извлечения пуансона–II); b)–схема расположения пуансона в форме, после опускания сетки до
требуемого положения, с целью перемещения теплоизоляционного слоя – 10 в среднюю часть

бетонируемого изделия; c)–готовое изделие, общий вид; 3–вибратор вибростола; 5– вибраторы,
прикрепленные к пуансону; 6–прямолинейная рамка для удерживания сетки; 8 –нижний крупнозернистый

слой тяжелого бетона изделия; 9–верхний, мелкозернистый слой, состоящий  из растворной части,
изделия; 10–средний, теплоизоляционный слой изделия;

1
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В таблице 1, показано преимущество изготовления теплоэффективных блоков по
предлагаемому способу в сравнении с существующими способами, за счет меньшего количества
технологических операций.

Сопоставляется количество операций для изготовления изделия по предлагаемому способу
(всего 8 операций) с количеством операций по изготовлению двухслойного изделий
существующим способом – 12 операций. Для изготовления существующим способом
трехслойного изделия, необходимо еще дополнительно 2 операции для образования третьего,
верхнего слоя (всего 14 операций). То есть эффективность предлагаемого способа ещё выше.

Таблица 1
Сопоставление технологических операций изготовления многослойных изделий послойным

бетонированием с изготовлением изделий по предлагаемому способу

Таблица
Сопоставление технологических операций при изготовлении многослойных

бетонных изделий методом послойного бетонирования с изготовлением
изделий по предлагаемому методу

Технологические операции изготовления
многослойных бетонных изделий
методом послойного бетонирования

Технологические операции изготовления
многослойных бетонных изделий
предлагаемым изделий методом

1. Дозирование компонентов для тяжелых
(К1 и К2) и теплоизоляционного (Т) слоев
единой бетонной смеси изделия

4. Установка формы на виброплощадку
и уплотнение смеси

3. Заливка смеси в форму

2. Засыпка компонентов (К) слоя в
бетономешалку и перемешивание смеси

5.  Дозирование компонентов для
теплоизоляционного (Т) слоя изделия

1. Дозирование компонентов для
тяжелого (К) слоя изделия

6. Засыпка компонентов в
бетономешалку и перемешивание смеси

7. Установка в форму элементов для
связи между слоями

8. Заливка смеси теплоизоляционного (Т)
бетона в форму

9. Виброуплотнение смеси в форме

10. Перемещение формы с
уплотненной смесью в пропарочную
камеру и пропаривание

11. Извлечение  формы из  пропарочной
камеры

12. Извлечение  из формы готового
изделия и складирование

2. Засыпка компонентов единой смеси в
бетономешалку и перемешивание смеси

3. Заливка единой бетонной смеси в
форму

4. Установка формы на виброплощадку и
виброрасслоение смеси

6. Перемещение формы с  расслоенной
смесью в пропарочную камеру и
пропаривание

7.  Извлечение  формы из пропарочной
камеры

8.  Извлечение  из формы готового
изделия и складирование

5. Перемещение (втапливание) с помощью
пуансона,  теплоизоляционного слоя  в
среднюю часть формуемого изделия

…..
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Возведение стен с использованием предлагаемых теплоэффективных блоков производится с
учетом существующих правил каменной кладки. Вяжущим могут служить как обычные
цементнопесчаные растворы, так и полимерные клеящие составы.

На рис. 2 показан вариант использования теплоэффективных блоков с различными внешними
(отделочными) поверхностями. Устанавливаемые  одновременно с блоками и крепящиеся к ним
внутренние отделочные панели, например гипсокартонные панели – 2, служат направляющими
элементами при кладке рядовых и угловых блоков. Устанавливаемые одновременно c блоками
панели могут выполнять роль “причального шнура” и роль “правила” в процессе кладки блоков.
Такая технология возведения теплоэффективных стен с совмещением кладочных и отделочных
работ, существенно сокращает время, необходимое на выполнение строительных работ и сроков
сдачи объектов в эксплуатацию.

Рис. 2. Кладка угловых теплоэффективных блоков c рельефным рисунком на внешней
поверхности и одновременной с отделкой внутренних поверхностей отделочными панелями

KNAUF: 1 – рядовой трехслойный теплоэффективный блок;
2 – гипсокартонные панели; 3 – торцовый трехслойный теплоэффективный блок;

3. Заключение
Предложена новая технология изготовления строительного теплоэффективного блока с более

результативным процессом его формования. Кладочные работы по укладке теплоэффективного
блока предлагается производить одновременно с креплением к блокам, по мере возведения стен,
отделочных панелей KNAUF. Это существенно сокращает время, необходимое на выполнение
строительных работ и сроков сдачи в эксплуатацию объектов с повышенными
теплофизическими свойствами ограждающих конструкций.

На предлагаемую технологию нами подана заявка на получение  патента на изобретение [1].
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magistraluri navTobsadenebisa da gazsadenebis zogierTi
tipis kvanZebis gaangariSebis sakiTxisaTvis

v. soxaZe, r. giorgobiani
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi,

kostavas 77)
reziume. statikurad urkvevi amocanis ganxilvam sawyisi simrudis mqone

RerosTvis, moiTxova erT-erTi sakvanZo parametris invariantulobis
mkacri dasabuTeba Sedegad miviReT martivi gamosaxulebebi
urTierTqmedebis Zalebis saangariSod.
sakvanZo sityvebi: milsadeni; salte; datvirTva; deformaciebi.
gadaadgilebebi, sasazRvro pirobebi

1. Sesavali
1. gazsadenebisa da navTobsadenebis daniSnuleba aris is, rom SedarebiT
usafrTxod, swrafad, iafad da naklebi danaxarjebiT gadazidos gazi da
navTobi.
2. or an ramdenime saxelmwifoze gamavali navTobsadeni da gazsadeni xels
uwyobs am saxelmwifoebis partniorobas da usafrTxoebis sakiTxebSi
TanamSromlobas.
3.  milsadenebis garkveul monakveTebze, romelTa sidide mraval praqtikul
faqtorebzea damokidebuli, keTdeba salteebi, romelTac ramdenime funqcia
gaaCniaT (konstruqciuli, garemos reliefi, saketebis Semadgeneli elementebi,
wnevis regulireba da sxva).

2. ZiriTadi nawili
davadginoT, ra Zalovani urTierToba arsebobs milis zedapirsa da

samagr saltes Soris milSi wnevis arsebobis SemTxvevaSi. milis gare diametri
iyos , xolo saltis Siga diametri − ∆ (sur.1)

sur. 1
milis sisqe gacilebiT metia saltis sisqeze.
saltis montaJis dros ∆-s arsebobis gamo igi mTlianad ar Seexeba mils (
ubanze). danarCen ( ) nawilze gveqneba kontaqti. ( ) saketis mimarTulebiT
milis mxridan moqmedebs Zalebi, wertilebSi ki Zalebi (sur. 2)
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sur. 2

zonaSi, sadac salte Zalze mWidrod ekvris mils urTierTqmedeba
warmovidginoT ganawilebuli datvirTvis saxiT. Tu , , -sa da kuTxis
SerCevis gziT SevZlebT saltis deformaciis yvela pirobis dakmayofilebas,
maSin SerCeuli Zalovani sqema WeSmariti aRmoCndeba.

sruli kontaqtis ubanze saltis simrude iqneba = , xolo simrudis

cvlileba iqneba aseve mudmivi sidide

∆ − ≃ ∆ (1)
mRunavi momenti amave ubanze gamoisaxeba Semdegnairad= 2∆ (2)
sadac , rogorc cnobilia, saltis masalis sixistea Runvaze. Sesabamisad ,, Zalebi ise unda SevarCioT, rom ubanze momenti iyos mudmivi da
hqondes mocemuli sidide.

ubnis nebismier kveTSi= 2 sin + 2 sin( − ) + 12 4 sin ( − ) + 12 4 [1 − cos( − )] (3)
aqedan= sin + cos − sin − cos sin + cos + ; (3a)

momentis mudmivobas adgili eqneba Semdeg SemTxvevaSi+ cos − 2 sin = 0sin + 2 cos = 0 (4)
(2)-dan da (3a)-dan  vRebulobT,  rom roca = ,= ∆ (5)−s moZebnis Semdeg kidev sami sididis gamoTvlaa saWiro: , da ,
gantoleba ki ori gvaqvs (4). gamoviyenoT ∆-s arseboba:∆= ∙ ∙ ∙2 + ∙ ∙ ∙2 ; (6)



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

21

sadac da mRunavi momentebia Sesabamisad da ubnebze, xolo
erTeulovani ZalebiT gamowveuli mRunavi momentia -s mimarTulebiT. (sur. 3)

sur. 3

= sin ;
= ∆ ;= sin

Casmis da integrirebis Sedegad miviRebT∆= 16 − 12 sin 2 + ∆2 (1 + cos ) (7)
amrigad, (4)-isa da (7)-is erToblivi amoxsniT miviRebT= ∆ ; = − ∆ (8)
-s mosaZebnad viyenebT (7)-dan miRebul Semdeg gantolebas:2 = + cos ; saidanac ≈ 123°;

sabolood, = 4,75 ∆ ; = 2,56 ∆ (9)
3. daskvna

naCvenebia, rom saltis milTan mWidrod Sexebis zonis kuTxuri

sidide mudmivia da udris 123°-s. saltisa da milis urTierTqmedebis da
Zalebis Sefardeba aseve mudmivi sididea. milSi wnevis matebiT gamowveuli
milis diametris cvlileba iwvevs saltesTan urTierTqmedebis Zalebis
Sesabamis zrdas.
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Senobis Semomfarglavi konstruqciebis Tboizolaciis
sistemis konstruqciuli gadawyvetebi

S. baqaniZe, i. marRiSvili, l. samxaraZe
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175,

Tbilisi, m. kostavas 77)
reziume. Senoba-nagebobaTa Semomfarglavi konstruqciebis da, maT
Soris, mravalSriani kedlebis Tbosaizolacio sistemebis Tanamedrove
konstruqciuli gadawyvetebis gacnobis mizniT ganxilulia erT-erTi
mowinave konstruqciuli gadawyveta.
sakvanZo sityvebi: mravalSriani Semomfarglavi konstruqcia;
Tbosaizolacio Sre; konstruqciuli gadawyveta; damcav-dekoratiuli
Sre.

1. Sesavali
cnobilia, rom Senoba-nagebobaTa Semomfarglavi konstruqciebis da, maT

Soris, mravalSriani kedlebis Tboizolaciisas mniSvnelovania
Tbosaizolacio Sris ganTavsebis adgilis sworad SerCeva, rac sruldeba
mTlianad kedlis da misi Semadgeneli Sreebis Tboteqnikuri gaangariSebis
Sedegad [1,2].

Tbosaizolacio Sris kedlis garedan ganTavsebisas iyeneben Tboizolaciis
sistemis svel an mSral teqnologias.

saqarTveloSi amJamad ZiriTadad gamoiyeneba sveli teqnologia, rac
gulisxmobs Tbosaizolacio Sris dacvas atmosferuli zemoqmedebisgan
SelesviTi damcav-dekoratiuli SriT.

adgilobrivi samSeneblo firmebi ZiriTadad iyeneben erT-erT mowinave firma

”ROCKWOOL“-is mier damuSavebul Senoba-nagebobaTa gare Tbosaizolacio
sistemas.

naSromSi mocemulia zemoaRniSnuli sistemis konstruqciuli gadawyvetebi
Semomfarglavi kedlebis sxvadasxva nawilis Tboizolaciisas.

2. ZiriTadi nawili

SenobaTa Semomfarglavi konstruqciebis Tburi izolaciis konstruqciulma
gadawyvetam unda uzrunvelyos:
 Semomfarglavi konstruqciebis Tbogadacemis winaaRmdegobis,
bgeraizolaciis gazrda da dacva atmosferuli zemoqmedebisagan;
 gare kedlebis tanidan wylis orTqlis moSoreba (difuzia);
 maRali arqiteqturul-dekoratiuli Tvisebebi;
 maRali saimedooba da xanmedegoba.

zemoaRniSnuli moTxovnebis Sesasruleblad saWiroa SenobaTa Tbodacvis
sistemis swori konstruqciuli da teqnologiuri gadawyveta [3].

qvemoT mocemulia Tanamedrove mowinave samSeneblo firmebis mier

gamoyenebuli Tbosaizolacio sistemebi (sur.1-3).
Senobis Tboizolaciis sistemis gamoyeneba SesaZlebeli unda iyos

sxvadasxva masalisgan (betoni, qva, xe da sxv.), sxvadasxva konfiguraciis da
sxvadasxvagvarad mosapirkeTebeli kedlebisaTvis.
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sur. 3. Senobis fasadis Tburi izolaciis fragmenti.

Tbosaizolacio sistemis dekoratiul-damcavi Sris mowyobisas gamoyenebuli
masalebi damokidebulia Tbosaizolacio masalis tipze. amJamad ZiriTadad
gamoiyeneba maTi ori tipi: mineraluri bambis (mineraluri boWko) da
qafpolistirolis Tbosaizolacio filebi. maTgan pirvelis gamoyenebas
xanZarsawinaaRmdego moTxovnebis TvalsazrisiT SezRudvebi ar aqvs, radgan
igi uwvadia. rac Seexeba qafpolistirolis filebs, isini, rogorc cnobilia,
wvadia. amitom maTi gamoyenebisas saWiroa xanZarsawinaaRmdego sartyelebis
mowyoba simaRliT aranakleb 15 sm-isa yovel sarTulze, arawvadi mineraluri
bambis filebisgan.

qvemoT mocemulia Senobis Semomfarglavi kedlebis sxvadasxva nawilSi
Tbosaizolacio sistemis mowyobis konstruqciuli gadawyvetis variantebi

(sur. 4-12).

sur. 1. gare kedlebis
Tbosaizolacio sistemis

elementebi

sur. 2. Tbosaizolacio sistemis ZiriTadi
konstruqciuli elementebi.
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sur. 6. Tbosaizolacio sistemis
zeZirkvlis nawilis konstruqcia

Seweuli zeZirkvlisas

sur. 7. parapetis Tbosaizolacio
sistemis konstruqcia

sur. 4. Tbosaizolacio
sistemis qveda sazRvari. sur. 5. Tbosaizolacio sistemis

zeZirkvlis nawilis konstruqcia
gamoweuli zeZirkvlisas.

sur. 8. lavgardanis Tbosaizolacio

sistemis konstruqcia

sur. 9. Senobis gare
kuTxeebis Tboizolacia
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sur. 12. SemamWidroebeli lentis gamoyenebiT Sesrulebuli
vertikaluri deformaciuli nakeri

3. daskvna

energoefeqturi Senoba-nagebobebis mSeneblobisas didi mniSvneloba aqvs
SenobaTa Semomfarglavi konstruqciebis da, maT Soris, mravalSriani
kedlebis Tbosaizolacio sistemis swor konstruqciul gadawyvetas.
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sur. 10. Senobis Siga kuTxeebis
Tboizolacia

sur. 11. sadeformacio profilebis
gamoyenebiT Sesrulebuli vertikaluri

deformaciuli nakeri
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SenobaTa energoefeqturobis klasebi da energostandartebi
m. grZeliSvili, a. kopaliani

(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi,
kostavas 77)

reziume. statiaSi ganxilulia SenobaTa energoefeqturobis klasebi da
standartebi, romlebic savaldebuloa evrokavSiris qveynebisaTvis da
savaldebulo gaxdeba saqarTvelosaTvis ukve 2022 wlidan. am kanonebis
da normebis danergva saqarTveloSi mniSvnelovnad Seamcirebs SenobaTa
energomoTxovnilebas, gaaumjobesebs garemos ekologiur mdgomareobas
da uzrunvelyofs qveynis energodamoუkideblobas.
sakvanZo sityvebi: SenobaTa energoefeqturoba; Tburi datvirTva; Tburi
reჟimi; efeqturobis klasebi; nulovani energomoTxovnileba; gaTboba;
haeris kondიcireba.

1. Sesavali
XXI saukunis erT-erTi yvelaze mniSvnelovani globaluri problema

klimatis cvlileba. garemoSi warmoqmnili saTburis gazebis, magaliTad CO2-

is, moculobis zrda iwvevs temperaturis matebas, rasac bunebrivia garemos
cvlilebamde mivyavarT. evrokavSiris wevr-saxelmwifoebs Soris SeTanxmebulia
e.w. `proeqti 20.20.20” romlis Tanaxmadac 2020 wlisaTvis miRweuli unda iyos

gamonabolqvebis 20%-iT Semcireba, energoefeqtურobis 20%-iT gazrda da
ganaxlebadi energowyaroebidan gamomuSavebuli energiis 20%-iT gazrda.

garemoSi gafrqveuli CO2-is Semcirebis mniSvnelovani potenciali
dakavSirebulia Senobebis eqspluataciasTan, radganac Senobebi moixmaren
mTeli gamomuSavebuli energiis 40-45%-s, xolo am energiis 87% xmardeba
SenobaTa gaTbobasa da cxelwyalmomaragebas.

2. ZiriTadi nawili
SenobebSi energiis gamoyenebis efeqturobis gazrdas SeuZlia weliwadSi

atmosferoSi gafrqveuli CO2-is raodenobis 460 mln toniT Semcireba. es
metad mniSvnelovani ricxvi igivea, rom 6 mln msubuqi avtomanqana gamoviyvanoT
eqspluataciidan 14 wliT an gavaSenoT tyis masivi farTobze, romelic samjer
aRemateba safrangeTis teritorias.

SenobaTa energoefeqturoba Tanamedrove mSeneblobis SedarebiT axali

mimarTulebaa da igi gasuli saukunis 70-iani wlebidan iwyeba. SenobaTa
energoefeqturobis miRweva SesaZlebelia mSeneblobaSi energoefeqturi
teqnologiebis danergviT, romelic gulisxmobs energoefeqturi samSeneblo
konstruqciebis  da aseve energoefeqturi sainJinro sistemebis danergvas.

amrigad, erT-erTi sfero, sadac mkveTrad SegviZlia SevamciroT
gamoyenebuli saTbobis raodenoba da Sesabamisad CO2-is emisia, Senobebia.

gasul saukuneSi aSenebuli Senobebi, romlebSiც ar momxdara

sarekonstruqcio samuSaoebi, rogorc CvenTan ise evropaSi, metad
energotevadia.

aseT SenobebSi siTbos xarji gaTbobis miznebisaTvis 300400 kvtsT/m2 wel
farglebSia. momavlis tendencia iseTia, rom unda aSendes ultradabali an
nulovani energomoTxovnilebis saxlebi, e.i. saxlebi, romlebSic Tburi
datvirTva gaTbobaze iqneba nulis toli. amis miRwevas ki dasWirdeba araerTi
aTeuli weliwadi. saqarTvelos pirobebisaTvis amis miRwevas kidev ufro didi
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dro dasWirdeba. Tumca aRsaniSnavia, rom saqarTveloSi energoefeqturi
proeqtebis ganxorcieleba 2022 wlidan iwyeba.

Stutgartis universitetis samSeneblo konstruqciebis fizikis kaTedris
gamgis, fraunhoferis saxelobis samSeneblo fizikis institutis direqtoris
prof. k. hertisis monacemebiT evropaSi arsebuli Senobebi wliuri Tburi
datvirTvis mixedviT SeiZleba davyoT xuT jgufad (cxr. 1). cxrili 1
I eqspluataciaSi myofi Zveli Senobebi, romelTa energiis xarji gaTbobaze

weliwadSiSeadgens 300400 kvtsT/m2.wel

II Senobebi, romlebic aSenebulia 1982-1984 w.w. Tburi dacvis normaTa

gaTvaliswinebiT da romelTa energiis xarji gaTbobaze Sedagens 150200
kvtsT/m2.wel

III dabali energomoTxovnilebis Senobebi, romlebic aSenebulia Tanamedrove
samSeneblo masalebiT  da romlebic eTanadeba 1995 wlis Tburi dacvis

germanul normebs, romelTa energiis xarji gaTbobaze Seadgens 5080
kvtsT/m2.wel

IV ultradabali energomoTxovnilebis Senobebi, romelTa energiis xarji

gaTbobaze Seadgens 2040 kvtsT/m2.wel

V nulovani energomoTxovnilebis saxlebi. es saxlebi sakuTar
energomoTxovnilebas gaTbobaze TviTonve akmayofileben

cxrilis monacemebi dadasturebulia ara marto maTematikuri gamoTvlebiT,
gamomTvleli teqnikis gamoyenebiT, aramed arsebul SenobebSi fizikuri
gamoTvlebiTac. SenobaTa gasaTbobad saWiro energiis xarji izomeboda minimum
or gaTbobis sezonze da zafxulis periodSi. am kvlevam cxadyo rom

energodazogva SenobebSi ZiriTadi momentia, romelic amა Tu im
arqiteqturul-samSeneblo gadawyvetilebebis dros miiReba.

SenobaTa energoefeqturobis Sefasebis mizniT evropis qveynebSi, maT Soris
yofil sabWoTa respublikebSi miRebulia SenobaTa energoefeqturobis

klაsebis cneba, romelic iTvalisiwnebs Senobis proeqtSi an uSualod

eqspluataciaSi myofi SეnobisaTvis Tburi energiis xarjs gaTbobisa da
ventilaciisaTvis. sul cnobilia energoefetqurobis Svidi klasi: A, B, C, D, E,
F da G. TiToeul klass aqvs faqtobrivi wliuri energomoTxovnilebis bazuri

sidiდიdan gadaxris mniSvnelobebi (cxr. 2). შenobaTa energoefeqturobis
klasis dadgena rTuli, Sromatevadi procesia da moicavs Senobis
Tbotenianobis da sahaero reJimebis swor gaazrebas da mimdinare
Tbogadacemis procesebis srulad Camoyalibebas.

SenobaTa energoefeqturobis klasebi cxr. 2
energoefeqturobis

klasi
energoefeqturobis
klasis dasaxeleba

energoresursebis faqtobrivi
wliuri xv. xarjis gadaxra misi

sabaziso mniSvnelobidan %
A++ Zalian maRali -60-ze dabla
A+ -50-dan -60-mde
A -40-dan -50-mde
B+ maRali -30-dan -40-mde

B -15-dan -30-mde
C+ normaluri -5-dan -15-mde

C +5-dan -5-mde
C- +15-dan +5-mde

D Semcirebuli +15,1-dan +50-mde

E dabali +50-ze meti
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energoefeqturobis klasis dasadgenad saWiroa vicodeT SenobaTa
energomoTxovnilebis bazuri normebi. bazuri normebis gansazRvras yvela
qveyana TviTon axdens Sesabamisi standartis (EPBD, EnEv da a.S.) mixedviT.

evrოkavSiris qveynebSi SenobebisaTvis energoefeqturobis klasis miniWeba
qvemoT naCvenebi sqemis (cxr. 3) mixedviT warmoebs.

energoefeqturobis klasebi SenobaTa Tburi energoganawilebis mixedviT
cxr. 3

kategoria
≤10 A++ pasiuri saxli
≤15 A+ udablesi energetikuli

saxli≤25 A
≤50 B dabal energetikuli

saxli
≤100 C bazuri moTxovnileba

yvela arasanirebuli

Senobebi

≤150 D
≤200 E
≤250 F
>250 G

bazur normad aRebulia energoefeqturobis C klasi, rodesac siTbos

wliuri xvedriTi xarji gaTbobisaTvis ar aRemateba 100 kvtsT/m2wel. CП50.
13330.2012 normebis mixedviT SenobaTa daproeqteba D da E klasebis

energoefeqturobით, dauSvebelia. am klasebis SenobebisaTvis saWiroa
Catardes maTi rekonstruqcia saTanado teqnikur-ekonomikuri dasabuTebiT. Tu
es ver xerxdeba, Senoba unda daingres.

saqarTveloSi arsebuli Senobebi yvela dabali energoefeqturobisaa. maTi
efeqturobis klasi D da ufro zemoTaa. saqarTveloSi arc kanoni arsebobs

energodazogvisa da energoefeqturobis Sesaxeb da არც Sesabamisi normebi.
energoefeqturobis Sesaxeb kanonis miRebis Semdeg saWiro iqneba araerTi
normis savaldebulo dacva, romelic uzrunvelyofs energoefeqturi
mSeneblobis cxovrebaSi danergvas.

SenobaTa energoefeqturoba evrokavSiris qveynebSi SenobaTa energoefe-

qturobis direqtivebiT (EPBD) regulirdeba, romlebic moqmedebs 2002 wlidan
da yovelwliurad vrceldeba evrokavSiris qveynebSi normebis da
standartebis saxiT.

erT-erTi umniSvnelovanesi direqtivaa 2010/31 EC, romlis Tanaxmadac: “yvela

axal Senobas 2020 წლის dekembridan (sajaro Senobebs ki 2018 wlis dekembridan)
unda hqondes TiTqmis nulovani energomoTxovnileba (ing. Zero-energy house)“.

es imas niSnavs, rom am Senobebma gaTbobisaTvis wiaRiseuli energia ar unda
moixmaron, rac CO2-is gamonabolqvs nulamde daiyvans.

amave direqtivis Tanaxmad saWiroa yvela arsebuli Senobis energetikuli
sertifikacia. am direqtivis Sesasruleblad evrokavSiri mis wevr qveynebs
avaldebulebs SeimuSaon gaTbobisa da haeris kondicirebis sistemebis
inspeqtirebis sqemebi da RonisZiebebi.

2017 wels evrokomisiam gamoaqveyna winadadeba EPBD moTxovnebis
gadasaxedad, kerZod `sufTa energia yvela evropelisaTvis” farglebSi
qveynebs avaldebulebs SenobebSi danergon avtomaturi kontrolis sistemebi,
rogorc fizikuri daTvalierebis alternativa.
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3. daskvna

XXI saukunis mSenebloba Zireulad gansxvavdeba dRemde arsebuli

meTodebisa da moTxovnilebisagan. Tanamedrove mSenebloba unda iyos

ekologiuri da energoefeqturi. MმოmavalSi Senoba unda iqnas ganxiluli
rogorc erTiani energosistema, romelic kidec gamoimuSavebs da kidec
moixmars energias. XXI saukuneSi mTlianad unda gamoiricxos SenobaTa Tburi
energiiT momarageba wiaRiseuli saTbobiT, maT Soris bunebrivi gaziT.

energomoxmarebis evropuli normebis da standartebis danergva
samSeneblo seqtorSi mniSvnelovnad dazogavs energoresursebs, ekologiurad
gaajansaRebs garemos da qveyanaSi energodamoukideblobas uzrunvelyofs.
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mudmivi qanobis mqone mrudebis daproeqtebis Taviseburebani
i. miqava, l. janaSia, v. koxia

(saqarTvelos teqnikuri universiteti, m. kostavas q. 77,
0175, Tbilisi, saqarTvelo)

reziume. mudmivi qanobis mqone mrudi anu xraxnuli mrudi trasis erT-
erTi mniSvnelovani elementia. gadaadgilebis pirobebis gaumjobesebis
mizniT, saWiroa xraxnuli mrudi daproeqtdes gadaRunvis optikuri
wertilis gareSe. xraxnuli mrudis nebismieri wertili SeiZleba
daproeqtdes, rogorc gadaRunvis optikuri wertili, Tu ar
gaviTvaliswinebT proeqciis centris mdebareobas mocemuli wertilis
mimarT. xraxnuli mrudis optikuri Semowmebis dros, optikuri efeqtis
garda, aucilebelia gaviTvaliswinoT misi mimoxilvis pirobebi.
sakvanZo sityvebi: xraxnuli mrudi; gadaRunvis optikuri wertili;

;proeqciis centri, optikuri simdovre.

1. Sesavali
trasis yvela elementi SeiZleba daiyos sam jgufad: swori monakveTebi,

brtyeli (erT sibrtyeze mdebare) da sivrculi mrudebi. mrudi, romelic
grZivi qanobis gareSe brtyeli mrudia (horizontalurad swor mruds), grZivi
qanobis TandaTanobiT zrdis SemTxvevaSi gardaiqmneba ufro da ufro
gamokveTil sivrcul mrudad. geometriaSi mruds, romelsac aqvs mudmivi
qanobi, ewodeba xraxnuli mrudi mudmivi bijiT. gegmaze mrudis Sexameba
mudmivi qanobis mqone swor monakveTTan an vertikalur mrudTan, sivrceSi
warmoqmnis xraxnul mruds mudmivi an cvalebadi bijiT. perspeqtivaSi
xraxnuli mrudebi aisaxeba gadaRunvis optikuri wertiliT, romelic
gadaadgildeba mxedvelobis wertilis gadaadgilebisas da gzas xdis
mZRolisTvis gaugebars. dadgenilia, rom gadaRunvis wertili SeimCneva
mxolod aRmarTis mxares Sexedvis SemTxvevaSi. daproeqtebisas mniSvnelovania
dadgindes piroba, romlis mixedviTac mudmivi qanobis mqone mrudi
perspeqtivaSi aRiqmeba gadaRunvis optikuri wertilis gareSe.

2. ZiriTadi nawili
xraxnuli mrudis nebismieri M wertili (ix. sur. 1) daproeqtdeba, rogorc

gadaRunvis wertili, Tu proeqciis centri (damkvirveblis Tvali)

ganTavsebulia Semxeb sibrtyeSi, romelic gadis mocemul M wertilSi. M
wertilSi, Semxebi τ sibrtyis da S sigrZis mqone mrudis qanobebi horizontis

mimarT tolia. M wertilSi Semxebi sibrtyis amaRleba ℎ , gomis wertilidan,
im pirobiT, rom damkvirvebeli mrudis farglebSi, ganisazRvreba
damokidebulebiT (ix. sur. 1, a): h = − ∙ გრძ. (1)

sadac: - aris centraluri kuTxe N dgomis wertilsa da M gadaRunvis
wertils Soris, gradusi;

R - mrudis radiusi, m;
გრძ. - grZivi qanobi mrudis gaswvriv.
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1 formulis mixedviT gamoTvlili ℎ amaRleba, rodesac R=100 m-s, mocemulia
pirvel cxrilSi. sxva radiusebisaTvis ℎ amaRlebis mniSvneloba ganisazRvreba
Sesabamis koeficientze gamravlebiT.

გრძ. da R mniSvnelobebidan gamomdinare, pirveli cxrilis mixedviT

vpoulobT moxvevis kuTxes, romlis drosac ℎ amaRleba daaxloebiT tolia

mZRolis Tvalis ℎთვ. simaRlis. saZiebeli manZili gadaRunvis optikur

wertilamde tolia NM rkalis sigrZis da ganisazRvreba napovni kuTxisa da R
radiusis mixedviT.

gadaRunvis optikuri wertili SeimCneva aseve im SemTxvevaSic, rodesac

mxedvelobis N wertili ganTavsebulia mrudis misasvlelze qveda mxridan. am

SemTxvevaSi, mTliani manZili saZiebel M wertilamde (ix. sur. 1, b) tolia:D = T + S (2)
ტრასის T swori monakveTis Sesabamisi sibrtyis ℎ amaRleba, dgomis N

wertilidan, gamoiTvleba Semdegi damokidebulebiT:h = (1 − Cosα) ∙ T ∙ გრძ. (3)
cxrili 1.
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cxrili 2.

(3) formulis mixedviT gamoTvlili ℎ amaRleba, T=100 m monakveTisaTvis,
mocemulia me-2 cxrilSi.

im SemTxvevaSi, rodesac dgomis N wertili, saidanac mowmdeba xraxnuli

mrudis optikuri simdovre, SerCeulia winamorbed swor monakveTze, sibrtyis

sruli amaRleba N wertilidan tolia:h = h + h (4)
ukanasknel SemTxvevaSi, gadaRunvis optikuri wertilis SemCnevis

SesaZlebloba ganisazRvreba erTdroulad, pirvelida me-2 cxrilebis
gamoyenebiT. kuTxe, romlis drosac xraxnuli mrudis wertili daproeqtdeba,

rogorc gadaRunvis wertili, ganisazRvreba grZivi qanobidan გრძ. და R და T-ს
faqtiuri sidideebidan gamomdinare, Semdegi pirobis mixedviT:h + h = hთვ. (5)

R-sa და T-ს faqtobriv sidideebs iTvaliswineben h da h -ის gamravlebiT

Sesabamis koeficientze. magaliTad, Tu R=200 მ-ს და T=150 m-s, maSin isini

Sesabamisad gamravldeba koeficientebze 2,0 da 1,5.
mTliani manZili gadaRunvis wertilamde ganisazRvreba (2) formulis

mixedviT.
Tu xraxnul mruds win uswrebs amozneqili vertikaluri mrudi

(1-li xazi), maSin mxedvelobis wertili dabldeba da gadaRunvis wertili
SeimCneva mrudis dasawyisidan axlos. Cazneqili vertikaluri mrudis
winswrebis SemTxvevaSi (me-3 xazi), adgili aqvs mxedvelobis wertilis
amaRlebas gegmaze mrudis grZivi qanobis mimarT da gadaRunvis optikuri
wertili Sordeba (sur. 2). mZRolis Tvalis simaRle me-2 xazze am SemTxvevebSi
ganisazRvreba vertikaluri mrudis ordinatis gaTvaliswinebiT.
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xraxnuli mrudis optikuri Semowmebisas aucilebelia gaviTvaliswinoT
misi mimoxilvis pirobebi. gadaRunvis optikuri wertilis SesamCnevad
gamokveTis mizniT, aucilebeli pirobaa, rom mrudi sakmarisad grZeldebodes
am wertilis Semdeg. Tu gadaRunvis optikuri wertili ifareba xilvadobis
gverdiTi an vertikaluri winaRobebiT an manZili am wertilamde didia, maSin
xraxnuli mrudis gamoyeneba misaRebia. xraxnuli mrudi aseTi pirobebis dros
praqtikulad racionaluria misi mimoxilvis SesaZlo intervalSi.

3. daskvna
damuSavebulia xraxnuli mrudis, rogorc mudmivi qanobis mqone mrudis

daproeqtebis principebi. mocemilia formulebi da cxrilebi, romlebic
daexmareba damproeqtebels miiRos mudmivi qanobis mqone mrudi gadaRunvis
optikuri wertilis gareSe. ganxilulia xraxnuli mrudis SeuRlebis
variantebi trasis danarCen elementebTan da pirobebi, romlebic saWiroa
gaviTvaliswinoT SeuRlebebis optikuri Semowmebisas.
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dekoratiuli betonis gamoyeneba sawarmoo nagebobebSi
l. ugulava,  g. robaqiZe

(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi,
kostavas 77)

reziume. ganxilulia dekoratiuli betonis SesaZlebeli gamoyeneba
sawarmoo nagebobebis asaSeneblad; daproeqtebulia saTanado
Sedgenilobis betoni, adgilobrivi inertuli masalebis gamoyenebiT,
rac Seamcirebs konstruqciis Rirebulebas. gamoyenebulia specialuri
danamatebi, rac gazrdis konstruqciis xanmedegobas, sawarmos
teritoriaze ganlagebuli Senoba-nagebobebs mianiWebs esTetikurobas.
sakvanZo sityvebi: dekoratiuli betoni; silosi; nageboba; inertuli
masala; uwyveti dabetoneba.

1. Sesavali
dReisaTvis mSeneblobaze yvelaze moTxovnadi, gamoyenebadi da Rirebuli

masala aris betoni da ra Tqma unda, moTxovnebic izrdeba specialuri tipis
betonze.

arqiteqturuli betonis istoria msoflioSi bolo 20_25 wlis win daiwyo
da maleve hpova didi gamoxmaureba. maRali tempiT mimdinareobs Senoba-
nagebobebis garegnobis daxvewa da individualobis miniWeba. betonis fizikur-
meqanikuri Tvisebebis gaumjobesebis garda, saWiroa misi garegnobis feris da
esTetikuri saxis Camoyalibeba.

2. ZiriTadi nawili
q. kaspis cementis qarxnis teritoriaze saWiro iyo cementis silosis aSeneba

simaRle iqneboda 65 m, diamteri 25 m, roemlic aSendeboda B40 klasis betonis
gamoyenebiT da fasadis idealuri zedapiriT; specialuri moTxovna iyo is,
rom mSenebloba da silosis dabetoneba unda warmarTuliyo uwyvet reJimSi
mcocavi yalibebis gamoyenebiT. SerCeul iqna adgilobrivi inertuli masalebi:
qviSa da RorRi mdinare qsnidan.

inertul masalebs Cautarda laboratoriuli analizi. qviSa 0-2 mm da 0-5 mm
farqciis zomiT da RorRi 5-10 mm da 10-20 mm fraqciiT. gamocdis Sedegebi, anu

Semvsebebis sacriTi analizi moyvanilia cxrilSi №1 EN12620 standartis
moTxovnebis dacviT.

inertuli masalebis sacruli analizi cxrili #1

0.125 0.25 0.5 1.0 2.0 4.0 5.6 8.0 11.2 16.0 22.4 31.5 45.0 portion,
%

0÷2 1.17 20.47 44.67 80.78 91.75 98.05 98.91 100 100 100 100 100 100 8

0÷5 2.04 15.92 23.70 47.09 63.25 84.83 95.09 100 100 100 100 100 100 36

5÷10 0.54 1.72 8.53 14.46 51.87 96.10 100.00 100.00 100 100 15

10÷20 0.19 0.19 0.19 0.43 4.00 26.96 72.51 100 100 41

gasuli, % 0.83 7.37 12.10 23.50 30.44 39.74 44.39 51.96 60.05 70.05 88.73 100.00 100.00 435

nerCeni, % 99.17 92.63 87.90 76.50 69.56 60.26 55.61 48.04 39.95 29.95 11.27 0.00 0.00 4.65

vinaidan  saWiro iyo dekoratiuli betonis gansakuTrebuli zedapiris
miReba, misi SedgenilobisaTvis dadginda optimaluri proporciebi
dekoratiuli betonis moTxovnebis dasakmayofileblad. proporciebis SerCevis
Semdeg aigo saerTo mrudi, romelic mocemulia pirvel suraTze.
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suraTi 1. inertuli masalebis saerTo garnulometriuli mrudi

Semkvrel nivTierebad SeirCa D0 cementi klasis CEM I 42.5N; danamatis saxiT
SeirCa amerikuli kompania “Grace“-is mier warmoebuli qimiuri danamati:
AdvaFlow 777 - Zlieri hiperplastifikatori (Zlieri wyaldamklebi) da Daratard
77 (Sekvris gamaxangrZlivebeli), romlis gamoyeneba ganpirobebuli iyo imiT
rom dayalibebuli betonis Sekvra dayovnebuliyo 6 saaTis ganmavlobaSi.

Sedgenilobis daproeqtebisas aseve gamoyenebuli iyo adgilobrivi
warmoSobis kvarcis qviSa, farqciiT 0-2 mm. am masalis gamoyeneba gaxda
aucilebeli imis gamo rom dekoratiuli betoni Tvisobrivad warmoadgens
egreT wodebul „fraqcia amovardnil“ betons, raSic igulisxmeba is rom
betonis SedgenilobaSi msxvili Semvsebebis xvedriTi zedapri unda iyos
SedarebiT naklebi, raTa betonSi arsebulma qviSa-cementis narevma
maqsimalurad martivad SeZlos msxvili Semvsebebis zedapirebis dafarva da
maT Soris sicarieleebis Sevseba (haeris amodevna). me-2 cxrilSi mocemulia
erTi kubi betonis Sedgeniloba.

betonis Sedgeniloba cxrili #2
B40-S4-D20-LLT (Long lifetime)

masalis dasaxeleba xarji 1მ3, კგ
cementi CEM I 42.5N, კგ 360

qviSa 0-2, კგ 146
qviSa 0-5, კგ 637

RorRi5-10, კგ 291
RorRi 10-20, კგ 746

Grace AdvaFlow 777, კგ 4.32
Grace Daratard 77, კგ 1.08
mTliani wyali, კგ 190

1 მ3betonis simrkvrive, კგ/მ3 2375
w/c-isfardoba 0.53

pirvel suraTze mocemulia inertuli masalebis saerTo granulometriuli
mrudi, romelic yvela moTxovnebis dacviT akmayofilebs dekoratiuli
betonis moTxovnebs.

specialuri betonis daproeqtebis Semdeg specialur yalibSi damzadda
sacdeli betonis. 28 dRis normaluri gamagrebis Semdeg Semowmda betonis
simtkice kuSvaze da dadebiTi pasuxis miRebis Semdeg daiwyo silosis
konstruciis dabetoneba uwyvet reJimSi.

konstruqcia Sendeboda uwyveti dabetonebis reJimSi da mimdinareobda 18
dRe-Ramis ganmavlobaSi; betoni miewodeboda yovel 5-6 saaTSi erTxel 7-9 m3

porciebiT da mcocavi yalibis gamoyenebis saSualebiT.
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betonis simtkice mowmdeboda sistematurad: 7 dRis Semdeg simtkice kumSvaze
Seadgenda saSualod 480 kgZ/sm2-s, xolo 28 dRis Semdeg - 580 kgZ/sm2-s.

betonis samuSaoebis damTavrebis Semdeg konstruqciis fasadi (misi
zedapiri) gamoiyureboda saproeqto moTxovnis Sesabamisad _ betoni iyo
dekoratiuli.

sur. 2. - silosis zedapiri
erTi Tvis Semdeg konstruqciis zedapiris damuSavda specialuri masaliT,

romelic uzrunvelyofs betonis zedapiris dacvas adsorbirebuli wylis
STanTqmisagan, rac gazrdis konstruqciis saeqspluatacio periods. sur. 3.

sur. 3 - dasrulebuli silosi

3. daskvna
daproeqtda saTanado klasis betoni; gamoyenebuli iyo dabetonebis uwyveti

reJimi da konstruqcia aris mzad eqspluataciisaTvis.

literatura
1. Betontechnische Daten, Heidelbergcement, 2009
2. DIN EN 206:2014 Concretes-Specification, performance, production and conformity;
3. www.heidelbergcement.com
4. www.sichtbeton.de
5. Sichtbeton, Heidelbergcement AG, 2012
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Senoba-nagebobebis  rRvevis da avariis  gamomwvevi mizezebis
dadgenis meTodika

m. wiqariSvili, n. rodonaia
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,

saqarTvelo)

reziume. statiaSi mocemulia Senoba-nagebobebis rRvevis da avariis
gamomwvevi mizezebis dadgenis meTodika, romelSic gaTvaliswinebulia
saqarTvelos mTavrobis mier damtkicebuli reglamentebi. warmodgenili
meTodika Sedgeba: zogadi debulebebisgan, terminTa ganmartebebisgan,
mimwodeblis mier eqsoertizaze warsadgeni pirveladi dokumentebis
CamonaTvalisgan, pirveladi monacemebis damuSavebis da obieqtis detalur-
instrumentuli kvlevis procedurebis, daskvnis momzadebis nawilisgan.
sakvanZo sityvebi: meTodika; Senoba-nagebobebi; rRveva; avaria.

1.  zogadi debulebebi
meTodikis mizania Senoba-nagebobebis rRvevis da avariis  gamomwvevi

mizezebis dadgena saqarTveloSi  moqmedi reglamentebis da samSeneblo
normebisa da wesebis Sesabamisad.

2.  terminTa ganmartebebi
Senoba - aris iseTi nageboba, romelic qmnis gadaxurul sivrces,
SemosazRvrulia kedlebiT, kolonebiT an/da sxva SemomzRudavi
konstruqciebiT1.
nageboba - aris samSeneblo masalebisa da nakeTobebisagan Seqmnili
konstruqciuli sistema, romelic gruntTan uZravadaa dakavSirebuli.2

rRveva - Senoba-nagebobis  an konstruqciis nawilebad daSla3;
avaria – „obieqtis rRveva, ngreva, (mag. saZirkveli, koWi da sxva) raime manqanis
an meqanizmis  (mag. matareblis, avtomanqanis) dazianeba rac saxifaToa
adamianis sicocxlis mospobisaTvis, afeTqeba an emisia, romelic iwvevs
adamianis intoqsikacias, misi sicocxlis mospobas an zians ayenebs adamianis
janmrTelobas, garemos da materialur faseulobebs“4.

3. eqspertizaze warsadgeni pirveladi dokumentebis  CamonaTvali
eqspertizis warmoebis dasawyebad saWiroa eqspertizaze wardgenili iyos

Semdegi dokumentacia.
a) samSeneblo moednis sainJinro-geologiuri kvlevis angariSi (geologiuri
daskvna);

b) proeqti,  romelic unda Seicavdes arqiteqturul nawils,  konstruqciuli
sainJinro da teqnologiur nawilebs;

g) xarjTaaRricxva romlis mixedviTac Sesrulda  samSeneblo samuSaoebi;
d) mSeneblobis organizaciis proeqti;
e) samSeneblo masalebis da konstruqciebis (qarxana damamzadeblis)
sertifikatebi,  romlebic mokvlevadi iqneba  eqspertizis dros;

v) samSeneblo samuSaoebis warmoebis dokumentebi: faruli samuSaoebis aqtebi/
qvabulis miRebis aqti, betonis miRebis Jurnali,  mSeneblobis warmoebis
Jurnali,  sainJinro qselebis miRebis aqtebi da a. S.

1,2 3, 4
ganmarteba aRebulia  samSeneblo ganmartebiTi leqsikonidan  profsor  Tamaz  xmeliZis  redaqciiT.
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z) Senobis an nagebobis eqspluataciis cnobebi (remontis gaZlierebis da
samuSaoebis miRebis aqtebi);
T) obieqtis wina periodis  gamokvlevis dokumentacia;
i) momxdari avariis momentSi haeris temperaturis, qaris siCqaris,  seismuri
zemoqmedebis da qaris siCqaris Sesaxeb meteorologiuri samsaxuridan cnobebi.

4.  pirveladi monacemebis damuSaveba
warmodgenili dokumentaciiT eqsperti daadgens:
1.momxdari movlenis (rRvevis an avariis)  calkeuli etapebis Tanamimdevrobas
da garemoebas;

2.gamosakvlevi obieqtis  eqspluataciis normatiul  da faqtobriv vadebs;
3.eqspluataciis pirobebs da gadaxras swori eqspluataciidan;
4.obieqtis saproeqto da faqtobriv konstruqciul da teqnologiur
maxasiaTeblebs;

5.obieqtis fuZe-saZirkvlebis tipis Sesabamisobas sainJinro-geologiur
pirobebTan;

6.garemo, zemoqmedebiT da teqnologiuri procesebiT gamowveuli datvirTvebis
sidides da xiasiaTs, romelsac ganicdida gamosakvlevi obieqti, rogorc
mTlianad ise  calkeuli knstruqciebiT;

7.obieqtis konstruqciuli Sesrulebis konstruqciuli, teqnologiuri da
sainJinro qselebis Sesabamisoba proeqtTan;

8.proeqtis da realuri konstruqciis  Sesabamisoba moqmed samSeneblo
normebTan wesebTan da moqmed reglamentebTan;

9.damtkicebuli xarjTaRricxvis moculobiTi nawilis Sesabamisoba realurad
Sesrulebul samuSaosTan.

10. obieqtis detalur- instrumentuli maT Soris laboratoriuli kvleva
1.obieqtis vizualur-teqnikuri daTvaliereba,  fotofiqsacia, gegmaze da
Wrilebze  defeqtebis datana,  konstruqciebis rRvevis  adgilebis aRniSvna
da adgilze moniSvna;

2.obieqtis (Senobebis da nagebobebis)  gabaritebis dadgena, azomviTi naxazebis
Sedgena da ZiriTadi kvanZebis gamoxazva;

3.aramrRvevi kontrolis meTodebiT konstruqciebis maxasiaTeblebis dadgena;
4.akreditebuli laboratoriis  CarTva,  konstruqciebidan nimuSebis aReba da
laboratoriuli gamocda  Sesabamisi parametrebis dadgenisaTvis;

5.mSeneblobisas gamoyenebuli teqnologiebis,  xarjebis da saSualebebis
dadgena;

6.obieqtis eqspluataciis  pirobebis dadgena;
7.obieqtis dazianebis zonis dadgena;
8.eqspertma unda Seagrovos monacemebi, romlebic iZleva konstruqciis
mdgomareobis Sesaxeb  msjelobis saSualebas avariamde da avariis
mimdinareobisas;

9.konstruqciis teqnikuri mdgomareobis SefasebisaTvis eqspertma unda
daadginos:

a) konstruqciis kveTebis geometriuli zomebi;
b) konstruqciis elementebis rRvevebis parametrebi;
g) antikoroziuli damcavi fenis mdgomareoba;
d) defeqtebis da meqanikuri dazianebebis arseboba;
e) konstruqciuli elementebis SeerTebebis (SenaduRi naWrebis) kvanZis,
moqlibuli an WanWikuri SeerTeba) mdgomareoba;

v) koroziis xarisxi da gavrcelebis siCqare;
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z) konstruqciuli  elementis gadaxra saproeqto monacemebidan;
T) konstruqciebis CaRunvebi da deformacia.
10.vizualuri daTvalierebis Sedegebis analizis Semdeg  eqsperti iwyebs
instrumentalur kvlevaze, instrumentul kvlevisas eqsperti gamoavlens
konstruqciebis teqnikur mdgomareobas, deformaciuli procesebis dawyebas da
ganviTarebas; sazRvravs Senobis konstruqciis  dazianebis xarisxs;
11.konstruqciebis simtkicis dadgena  arapirdapiri meTodebiT, rogoricaa
sklerometruli meTodi,  ultrabgeriTi kontrolis da kapitaluri meTodebi,
romlebic unda ganxorcieldes saxelmwifo standartebiT ГОСТ 17624-87,
22690-88, 21243-75 da sxva;
12.daadginos mxolod konstruqciebsa da kvanZebSi deformaciuli procesebis
gaCenis da ganviTarebis kerebi;
13.CamoSlili konstruqciebis gadarCenili nawilebis saxeobis da parametrebis
dadgena, konstruqciebidan sinjebis aReba, romlebic atareben momxdari
movlenis  damadasturebel informacias;
14.Senobis da nagebobis fragmentebis Seswavla,  magaliTad, aguris an blokis
wyobaSi gamoyenebuli duRabis xarisxi,  gasaRebis simtkicis maxasiaTeblebi
ganisazRvreba aRebuli nimuSebis  laboratoriuli kvlevis gziT.  nimuSebi
aRebuli da gamocdili unda iyos saxelmwifo standartebis (ГОСТ 8462-85, 5802-
86, 249992-81) Sesabamisad.
15.eqspertma yuradReba unda Seafasos da daadginos CamoSlili konstruqciebis
urTierTganlageba, konstruqciebis da calkeuli elementebis vardnis
mimarTuleba da Senobis an nagebobis rRvevis zonebis ganlageba;
16.Tu saeqsperto organizacia  ar flobs kvlevisTvis saWiro xelsawyos, mas aqvs
ufleba moiwvios Sesabamisi akreditebuli laboratoriebi, romlebic aiReben
nimuSebs konstruqciebidan da laboratoriulad daadgenen maT parametrebs.
miRebuli Sedegebis  namdvilobaze laboratoriasTan erTad pasuxismgebelia
saeqsperto organizacia,  romelmac daiqirava  laboratoria;
17.samSeneblo obieqti avariis dros  eqspertis kvlevis erT-erTi rTuli da
pirvelxarisxovani amocana liTonis konstruqciebis da maTi  Semadgeneli
elementebis rRvevis diagnostika,  xSirad aucilebeli rCeba eqspertizaSi
eqspert-liTonmcodnis CarTva;
18.foladis konstruqciebis rRveva,  maTSi defeqtebis  bzarebis  ganviTareba
xdeba  sxvadasxva faqtoris gavleniT,  romlebic  zemoqmedebis  bunebis mixedviT
iyofa  Semdeg jgufebad;
a) gare ZalebiT datvirTva (statikuri da dinamikuri) rRveva,  mdgomareobis
dakargva,  SeerTebebis darRveva,  bzarebi da a. S.
b)  meqanikuri zemoqmedeba  (SeWyleta, gaRunvebi, grexa, cveTa da sxva).
g) maRali temperaturis zemoqmedebiT deformaciuli darRveva, dabali
temperaturis zemoqmedebiT  myife bzarebis gaCena;
d) qimiuri da agresiuli garemos dadgena;
19.liTonis konstruqciebidan nimuSebis aReba da laboratoriuli kvlevebi unda
Catardes saxelmwifo standartiT ГОСТ 7564-73;
20.SeduRebis nakerebis Semowmeba, rac gulisxmobs: niJarebis, kraterebis,
wyvetebis, nakeris siganis arazomierebas, aseve nakeris struqturuli defeqtebis
(bzarebi,  CanarTebi da forebi), nakeris kaTetebis zomebis dadgena da
Sesabamisoba dasaSveb zomebTan;
21.moqlonuri SeerTebis Semowmeba: RerZidan Ruzis gadaxra, Tavis Telva,
moZraoba,  maTi ar arseboba da a. S.;
22.SenaduRi nakerebis Siga defeqtebis kvleva ultrabgeriTi, kapilaruli,
rentgenuli, eleqtromagnituri meTodebiT;
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23.eqspertma unda gansazRvros konstruqciis koroziis xarisxi da misi
gavrcelebis siCqare;
24.daTvalierebis Sedegebis mixedviT eqsperti akeTebs Sualedur daskvnas
gamokvlevis obieqtis saxeobasTan, defeqtebis saxeobasa da xasiaTTan,
dazianebasTan, rRvevasTan, obieqtze maT ganlagebasTan, moqmedi datvirTvebis
mimarTulebasa da xasiaTTan dakavSirebiT;
25.garegnuli daTvalierebis dasrulebasTan dakavSirebuli daskvnebis
formulebis Semdeg eqsperti  asaxavs SemdgomSi kvlevis sqemas, romelzec
miuTiTebs nimuSebis amoWris adgils da mimarTulebas;
26.darRveuli foladis obieqtebis daTvalierebisas dros eqspertma unda
daadginos:
a) Camongreuli da gadarCenili konstruqciebis ganlageba, mdgomareoba da
maxasiaTeblebi (dasaxeleba, daniSnuleba, gabaritebi, samarko monacemebi,
raodenoba, wona, xasiaTi, simtkice da a. S.);
b) samSeneblo obieqtis ZiriTadi konstruqciuli elementebis  mdgomareoba;
g) droebiTi da mudmivi mimagrebebis arseboba, mdgomareoba da xasiaTi;
d) darRveuli da gadarCenili konstruqciebis deformaciis lokalizacia,
parametrebi da maxasiaTeblebi da maTi saxeoba (SeWyleta, Runva, mtvreva, gaxleCa);
27.daTvalierebisas gamovlenili samSeneblo, obieqtis konstruqciebis
deformaciis xasiaTi saSualebas aZlevs eqsperts warmoadginos versia misi
rRvevis mizezebis Sesaxeb. konstruqciebSi deformaciebi da CaRunvebi Cndeba
gadatvirTvis, saZirkvlebis araTanabari jdomis, mzidi konstruqciebis
mdgomareobis dakargvis, safuZvlis gruntis reJimis da gruntis wylebis donis
cvlilebebis Sedegad;
28.CaRunmzomis gamoyenebisas izomeba manZili, romelzedac konstruqciis
deformirebul ubanze damagrebuli elementi gadaadgildeba uZravi elementis
mimarT. CaRunmzomis roli  SeiZleba Seasrulos orma Tamasam an sistemam,
romelic aradeformirebuli konstruqciidan gadaadgilebebs gadascems gasazom
xelsawyos (magaliTad, saaTis tipis  indikatori amesura). gaWimvis da SekumSvis
mcire wrfivi deformaciebis dros gazomva SeiZleba vawarmooT tenzometrebiT,
xolo Zvrebi da mobruneba  izomeba TeodolitiT;
29.samSeneblo obieqtis mzid da SemomzRudav konstruqciebSi bzarebis
kvlevisaTvis miwveuli unda iyos, agreTve, eqsperti liTonmcodne (liTonmcodne
an rkinabetonis da qvis konstruqciebis specialisti),  radganac maTi gaCenis
bunebis,  ganviTarebis dinamikis, warmoqmnis siZvelis dadgena iTxovs sakmaod
farTo specializacias.

bzaris gaxsnis siganes  gansazRvraven mikroskopiT 0.2 mm danayofis fasiT,
gazomvis zRvari 6,5 mm,  agreTve iyeneben lupebs masStaburi danayofiT (brinelis
lupa), sxva xelsawyoebs da mowyobilobebs, romlebic uzrunvelyofen gazomvis
sizustes aranakleb 0.1 mm,  bzaris siRrmes adgenen  nemsebis da mavTulis
sacecebis, agreTve, ultrabgeriTi xelsawyoebis gamoyenebiT. bzari izomeba mis
sigrZeze sam adgilas,  gansakuTrebuli yuradRebiT unda gaizomos bzarebi muSa
armaturis doneze da mis yvelaze msxvil nawilSi. aucileblad unda gaizomos
yvela msxvili bzari da saangariSo kveTSi arsebuli yvela bzari gamonaklisis
gareSe. konstruqciis gamovlenili bzarebi Tavidan Caixazeba, Semdeg
ganisazRvreba maTi warmoqmnis mizezebi (temperaturuli, jdomis, Zaluri)
fiqsirdeba, ganTavsdeba. bzaris konfiguraciis gaxsnis siRrmis mixedviT SeiZleba
msjeloba maTi gaCenis bunebaze. rkinabetonis konstruqciebSi ganasxvaveben
teqnologiuri warmoSobis  samontaJo da saeqsperto,  xanZris  zemoqmedebis
Sedegad warmoqmnil da sxva bzarebs;
30. Camongreuli rkinabetonis konstruqciebis daTvalierebisas dgeba Casawyobi
detalebis da armaturis arseboba da mdgomareoba Reroebis, Reroebis
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urTierTganlageba da maTi urTierTdakavSirebis xerxi (SeduReba, mavTuli
SeerTeva). SeduRebis xerxi, koroziis arseboba da saxeoba (mTliani, laqebiT,
wvrili, kristalSorisi)  koroziis produqtis sisqe ganisazRvreba mikroskopiT
an xelsawyoebis meSveobiT, romlebiTac zomaven   aramagnituri  koroziis
sawinaaRmdego safaris sisqes;
31.datvirTuli  konstruqciebis gaWimul elementebSi calkeuli armaturis
Reroebis gaxleCva Cveulebriv vlindeba betonis qvis bzrebis saxiT, gaxsnis
mometebuli siganiT, am SemTxvevaSi aucilebeli ar aris mrRvevi defeqtoskopiuri
meTodebis gamoyeneba. Tuki armaturis gaxleCa garegnulad aranairad ar
gamovlindeba (mcired datvirTuli konstruqciebis gaWimul elementebSi,
SekumSul elementebSi). aucilebelia gamoyenebuli iqnas defeqtoskopis meTodebi;
32.armaturis gaxleCis arsebobis da ganlagebis gansazRvrisaTvis SeiZleba
gamoyenebuli iqnas radiografiuli, ultrabgeriTi anmagnituri meTodebi.
radiografiuli meTodis daxmarebiT gamokvlevisas armaturis gaxleCva
ganisazRvreba miRebuli suraTis mixedviT. amasTan, Cveulebriv vlindeba
gaxleCvvis Sedegad armaturis Reroebis ubnebis zogierTi urTierTSereva.

ultrabgeriTi kvlevisas gaxmianeba warmoebs „armaturabetonis“ sqemis mixedviT
(gamomsxivebels ayenebs armaturaze konstruqciis torsis ukan, xolo wrfivi
damokidebulebis maxasiaTebeli wrfivad hidrografiis gadaxris adgili mowmobs
armaturis gaxleCis arsebobas. defeqti SeiZleba gamovlinda gaxleCis adgilSi
Reroebis ubnebis zogierTi urTierTSerevisas.

magnituri meTodis gamoyenebisas grZivi armaturis gaxleCis gamovlenis
SemTxvevaSi, Tavidan dgindeba ganivi armaturis arseboba da mdebareoba, ris
Semdegac is fiqsirdeba betonis zedapirze. armaturis gaxleCa SeiZleba
gamovlindes, Tu gaxleCis adgilSi armaturis ubanze aRiniSneba urTierTSereva.
es meTodi gamodgeba, Tu armaturis gaxleCa gamowveuli iyo
eleqtroSemduRebliT, vinaidan aseT dros gamoyenebuli aparatura reagirebas
axdens galeCvis adgilSi liTonis masis zrdaze.

magnituri meTodi radiografiulsa da ultrabgeriTze iolia,  magram is
naklebad sandoa, amitom misi gamoyenebisas. unda Cataredes armaturis
sakontrolo gaxsna, imisaTvis, rom davrwmundeT miRebuli Sedegebis sisworeSi.
meTodis saimedooba SeiZleba gaizardos, Tu meTods winaswar davamuSavebT
maketze;
33.dazianebuli konstruqciis foladis meqanikuri Tvisebebis  gansazRvrisaTvis
rekomendebulia Semdegi meTodebis gamoyeneba;

standartuli nimuSebis gamocda. romlebic konstruqciis elementebidan
aRebulia sax. stand. ГОСТ7564-73-is Sesabamisad;

liTonis zedapiruli fenis  gamocda simtkiceze sax. standart ГОСТ9012-59-is
Sesabamisad.

gaWimvaze foladis armaturis gamocda, gamocda sax. standart. ГОСТ12004-81
-is Sesabamisad. Semdeg armaturis gamovlenili faqtormaxasiaTeblebi unda
Seedaros standart ГОСТ2.03.01-84 da standart ГОСТ 2.03.04-85 moTxovnebs da mis
safuZvelze dgindeba armaturis saeqspluatacio vargisoba Semdeg, meToduri
xasiaTis gamocemebiT xelmZRvanelobis Sedegad warmoebs samSeneblo
konstruqciebis sxva kvlevebi, maTi Sedegebi Seedreba normatiul monacemebs
an teqnikuri pirobebis moTxovnebs. rRvevis keraSi ufro metad
deformirebuli sapasuxismgeblo konstruqciebis da sxva konstruqciebisgan,
romlebsac aqvT zomaze meti deformacia, dadgenili TanamimdevrobiT aRebuli
unda iqnes sinjebi (nimuSi) laboratoriaSi maTi Semdgomi kvlevisaTvis. igive
exeba konstruqciebs, romelTa maxasiaTeblebis Sesabamisoba specialuri
normebis da wesebis moTxovnebTan eWvs iwvevs;
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34.aucilebelia agreTve daTvalierdes analogiuri konstruqciebi, romlebic
ukve damontaJebulia an eqvemdebareba montaJs,  imisaTvis, rom gadawydes
gamoyenebis SesaZlebloba pirdapiri daniSnulebiT;
35.Tu Camoingra rekonstruirebadi samSeneblo obieqti, maSin eqspert
masalaTmcodnis monawileobisas daTvalierebis msvlelobaSi unda moxdes
darRveuli konstruqciis mqone deformaciis diferencireba, romlebzec Cndeba
rRvevis procesi da  romlebic warmoiqmneba manamde. magaliTad,
rkinabetonis konstruqciebSi bzarebi SeiZleba warmoiqmnas Zabvis Sedegad,
romlebic warmoiqmna  damzadebis procesSi (jdomadi bzarebi, romlebic
gamowveulia betonis zedapiruli fenis CamoSorebiT da misi moculobis
SemcirebiT, betonis bzarebi da a.S.), transportirebisa da montaJisas, agreTve
ganpirobebulia saeqspluatacio datvirTvebiT;
36.samSeneblo obieqtebis da maTi kompleqsebis mniSvnelovani rRvevisas
Camongrevis keris dadgena da Camongreuli  konstruqciebis  detaluri
daTvaliereba nangrevebis specialuri garCevis gareSe SeuZlebelia SemTxvevis
dRes daSla-garCeva,  rogorc wesi, ar xdeba (im SemTxvevebis gamoklebiT,
rodesac nangrevebis qveS xalxia, magram aseTi daSla atarebs samZebro
xasiaTs da ar iTvaliswinebs nangrevebis mTlian daSla garCevas). radganac
amisaTvis aucilebelia didi raodenobis teqnikis mozidva da xSirad ramdenime
dRe-Rame. amitom xandaxan, avariuli obieqtis naturalur kvlevisas
Semoifarglebian SemTxvevis adgilis zedapiruli daTvalierebiT. es iwvevs
mtkicebulebebis Sesaxeb informaciis dakargvas, radgan Camongreuli
konstruqciebis nangrevebis garCeva daSlis Semdeg xdeba maTi damatebiTi
rRveva (maT Slian, Wrian Semdgomi dawyobis moxerxebulobisaTvis da
transportirebisaTvis da saerTod, miaqvT SemTxvevis adgilidan). aseT
SemTxvevaSi, SeuZlebeli xdeba aucilebeli kvlevis Catareba,  momxdari
WeSmariti mizezebis dadgena, rom gamoiricxos msgavsi situaciebi,
gamosaricxad aucilebelia SemTxvevis adgilis daTvaliereba nangrevebis
daSlis procesSi;
37.gadarCenili nawilebis (kedlebi, kolonebi, svetebi da a.S). daTvalierebisas
safuZvlianad xdeba Camongreuli konstruqciebis  mimagrebis adgilis kvleva.
dgindeba, aris Tu ara Sesabamis adgilebSi aucilebeli saankero SeerTebebi,
sworad aris orientirebuli Tu ara aguris kedlebi da kolonebi, aris Tu
ara  qvis wyobis nakerebis  sisqis gadaWarbeba.  izomeba obieqtis mzidi
konstruqciebi. miRebuli monacemebi unda SevadaroT saproeqto da
normatiul monacemebs;
38.demontirebuli da rekonstruirebadi obieqtebis gadarCenil adgilebSiZveli
deformaciebis arseboba (ararseboba), Tu isini iyo, unda dadgindes maTi
lokalizaciis are, agreTve misi parametrebi da xasiaTi. igive  exeba im
SeerTebebs, romlebic ar eqvemdebareba rRvevas;
39.aseTi daTvalierebisas SeiZleba miviRoT monacemebi, romlebic saSualebas
iZleva vimsjeloT samSeneblo obieqtis rRvevis mizezebze, pirobebsa da
garemoebebze. rogorc wesi,  ganxiluli movlena araerTi faqtoris moqmedebis
gamo, romlebsac unda mivakuTnoT mzidi kedlebis ara paraleluroba,
panelebis da Webis dayrdnobis farTobis Semcveloba da maTi orientireba,
demontirebuli da rekonstruirebadi obieqtebis konstruqciuli elementebis
da pasuxismgebeli konstruqciebismzidunarianobis dakargva, romlebic
eqspluataciaSi iyo araerTi aTeuli weli, Zveli deformaciebis arseboba da
a. S.;
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40.Tuki mTlianad an  nawilobriv darRveuli samSeneblo obieqtis safuZvlis
konstruqciul elementebSi aris bzarebi da araTanabarzomieri jdomis sxva
niSnebi, aucilebelia gairkves saZirkvlis mdgomareoba, agreTve SeviswavloT
mis ganTavsebuli grunti (Sedgenloba, simkvrive, tenianoba da a. S.);
41.safuZvlis gruntis kvleva unda Catardes samSeneblo normebisa da wesebis
moTxovnebis da instruqciul normatiuli dokumentebis Sesabamisad;
42.safuZlisa da saZirkvlis  naturaluri gamokvleva xorcieldeba eqspertis
mier Semdegi dokumentebis Seswavlis Sedegad:
a) saproeqto dokumentacia;
b) gamosakvlevia obieqtis mdgomareobis amsaxveli sainJinro-geologiuri,
hidrologiuri da sxva masalebi;
g)saZirkvlis jdomaze,  daxraze, Zvraze, bzarebsa da deformaciebze
dakvirvebis Sedegebi unda aisaxos JurnalebSi;
d)moedanze an mis axlos Catarebuli RonisZiebis  monacemebis Semcveli
dokumentebi;
43.daTvalierebis  msvlelobis ganisazRvreba  konstruqciuli  elementebis
deformaciebis da dazianebebis didi zomebi,  dgindeba cveTis,  saZirkvlis
gaxsnis adgilebi,  geodeziuri  niSnebis da  reperebis adgilebi. eqsperti
agreTve anxorcielebs Semdeg qmedebebs:
a) Surufebis gayvanas saZirkvlis  gaxsnisaTvis;
b) saZirkvlebis konstruqciis mdgomareobas  gansazRvravs, agreTve maT
hidroizolacias, datvirTvebis da zemoqmedebas daadgens an  daazustebs;
g) saZirkvlebis  konstruqciis  masalebis simtkicis maxasiaTeblebi
instrumentalur gansazRvras;
d) saZirkvlis masalis nimuSebs fizikur-meqanikuri da qimiuri gamocdisaTvis,
miwiszeda konstruqciebis deformaciis instrumentuli gansazRvrasaTvis (im
pirobiT, rom maTi nawili SenarCunebulia);
44.miRebuli Sedegebi warmoadgens sawyis monacemebs Semdgomi laboratoriuli
da kameruli kvlevebisaTvis. laboratoriuli samuSaoebi gulisxmobs
masalebis aRebuli nimuSebis gamocdas da maTi faqtobrivi fizikur-teqnikuri
maxasiaTeblebis dadgenas kameruli kvlevis varaudobas im samuSaoebis
Sesrulebas, romlebic mimarTulia kvlevis Sedegebis  ganzogadebisaken da
Sualeduri daskvnebis momzadebisaTvis, romlebic Seicaven Camongrevis
momentamde samSeneblo obieqtebis saZirkvlebis konstruqciebis mdgomareobis
Sesaxeb Sesabamis msjelobas;
45.daTvalierebas agreTve eqvemdebareba droebiTi samagrebi da  mowyobilobebi
(Seficvra, ganbjena, konduqtorebi, saWimarebi da sxva),  romlebic
gankuTvnilia samontaJo konstruqciebis da asaSenebeli Senobebisa da
nagebobebis calkeuli fragmentebis sixistis da mdgomareobis uzrunvelyofad
an demontirebad an rekonstruqciebadi obieqtebis fragmentebis droebiTi
gaZlierebisaTvis, romlebmac dakarges mzidunarianobis mniSvnelovani wili.
ganisazRvreba maTi mdgomareoba,  maxasiaTeblebi da esabamisoba specialur
normebTan da wesebTan, agreTve gamoyenebis siswore.  am ukanasknel
SemTxvevaSi kvleva unda Catardes eqspert transologTan erTad;
46.gamosakvlevi samSeneblo obieqtis mdgomareoba unda aisaxos fotofiqsaciis
meSveobiT, romelic saSualebas iZleva dafiqsirdes avariisgan dazianebuli
Senoba (nageboba),zustad aRdges specialuri detalebi, elementebi da kvanZebi,
Seiqmnas obieqtis konstruqciebis dazianebebis calkeuli niSnebis Sesaxeb
xiluli warmodgena, romlebis aRwera sakmaod rTulia sagamoZiebo (sasamarTlos)
protokolsa an saeqsperto daskvnaSi. fotografirebis mniSvneloba, rogorc
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damamtkicebeli sabuTebis informaciis wyaro,  rogorc ukve aRniSnuli iyo,
samSeneblo eqspertizis warmoebisas gansakuTrebiT didia,  radgan yoveli sagani
Tavis zomis gamo ar SeiZleba  daerTos  saqmis masalebs,  nivTieri
mtkicebulebis saxiT;
47.samSeneblo konstruqciis masalis mdgomareobis gansakuTrebulobis
Seswavlisas iyeneben makrofotogadaRebas. didi zomebis makrosuraTebs iReben
laboratoriul pirobebSi specialuri aparaturis gamoyenebiT fotografirebis
asaxuli adgilebis sqemebi, rogorc TviT fotoebi, xdeba eqspert-mSeneblis
daskvnis nawili;
48.fotografirebis saSualebiT ZiriTadad afiqsireben saeqsperto kvlevis  gare
mdgomareobas. samSeneblo konstruqciebis Siga mdgomareobis (kerZod bzarebis,
sicarieleebis, niJarebis, struqturis fragmentuli cvlilebebis arseboba)
gansazRvraven ultrabgriTi xelsawyoebis daxmarebiT akustikuri impulsebis
Caqrobis  maxasiaTeblebis sxva da sxvaobis mixedviT: araerTgvarovani  CanarTebis
mqone konstruqciebis masalis  moculobaSi ultrabgeriTi  gavlisas, es  procesi
mimdinareobs intensiurad, vidre dazianebul  masalaSi. masiuri rkinabetonis
konstruqciis defeqtoskopiisas dabali sixSirebiT (20-15 khc)  xelsawyoebis
mgrZnobeloba didi araa. Tumca zogierTi specifikuri defeqti, romelic
gamowveulia betonis  uxarisxo wyobiT,  cecxlis zemoqmedebiT,  gayinviT an
koroziuli rRveviT,  rogorc wesi, aRmoCenadia;
49.im SemTxvevaSi, rodesac eqsperts aqvs safuZveli ifiqros,  rom samSeneblo
obieqtis rRveva  ganpirobebulia  Senobis an nagebobis safuZvlis gruntebis
plastirebis SereviT, igi win ayenebs  amocanas,  rom ar moxda TviT obieqtis
gadaadgileba misi pirveladi mdgomareobidan avariis Semdeg, saWiroa geodeziuri
kvleva.

Senobebasa da nagebobebSi, sadac xdeba iseTi mowyobilobebis
eqspluatacia, romlebic samSeneblo obieqtis konstruqciebze axdens
vibrodinamikur datvirTvebs, Catardes kvlevebi aseTi saxeobis zemoqmedebasa
da negatiur Sedegebs Soris  kavSiris mizezebis arsebobis (ar arsebobis)
dasadgenad.
eqspertizis Semdeg etapze eqspertma daamuSaos da Caataros:

1.unda daakompleqtos obieqtis kvlevisas miRebuli monacemebis analizi;
2.praqtikuli gamocdilebiT Seafasos gamosakvlev movlenasTan kavSiris mqone
niSnebi,  konstruqciis dazianebebis (rRvevis) da destruqciuli procesebis
gaCenis da ganviTarebis mizezebi;
3.samSeneblo konstruqciebis angariSis arsebuli meTodebis gamoyenebiT
sakmaod zustad gansazRvros ubralo defeqtebis gavlena, rogoricaa
geometriuli zomebis kveTebis Semcireba da a.S.
4.unda Caataros eqsperimenul-Teoriuli kvlevebi, romelTa meSveobiTac
Seiswavlis konstruqciis simtkicis, sizustisa da mdgradoba-dazianebis
gavlenas Senobaze;
5.konstruqciis daZabul-deformirebuli mdgomareobis cvlilebis gamomwevi
defeqtebis da dazianebebis gansazRvrisaTvis laboratoriuli kvleva, rogorc
wesi stacionaruli xelsawyoebis gamoyenebiT dgindeba masalis nimuSis
simtkicis maCveneblebi;
6.laboratoriuli kvlevebiT miRebuli monacemebis safuZvelze, angariSebiT
ganisazRvreba darRveuli samSeneblo obieqtis mzidi, SemzRudavi da sxva
konstruqciebis funqciuri maxasiaTeblebi da eqsperti amowmebs saproeqto
monacemebs laboratoriuli testireba utardeba betonis,  bunebrivi qvis da
xis masalasac nimuSebi gamoicdeba kumSvaze, zogierT SemTxvevaSi Runvaze,
gaWimvaze  simtkicis dasadgenad; aseve sazRvraven xis masalis tenianobas;
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7.ufro rTulia liTonkonstruqciebis kvleva, rac unda ganixilon ufro
dawvrilebiT:
a) winaswari gamokvlevis Semdeg nimuSebi dadgenili TanamimdevrobiT igzavneba
laboratoriaSi gamosakvlevad. laboratoriaSi warsadgeni nimuSebis aRebis da
transportirebisas daculi unda iqnas pirobebi, romlebic garantias iZleva
SenarCunebuli iqnas obieqtze arsebuli  kvali da rRvevis  adgilis mixedviT
yvela fragmentis amoRebis SesaZlebloba;
b) laboratoriul pirobebSi nimuSis daTvaliereba mimdinareobs optikuri
mikroskopiT, nimuSs utardeba fraqtografiuli Semowmeba, mtvrevis zedapirs.
fraqtografiuli kvlevisas dgindeba rRvevis da dazianebebis niSnebs Soris
mizez-Sedegobrivi kavSiri. mtvrevis xasiaTi aRiwereba daRlilobiT da sxva;
aseve myisi, xangZlivi, statikuri da dinamikuri zemoqmedebiT,  romlebsac
SeiZleba gamoewvia Runva, gaWimva, kumSva an grexva;
g) eqspertma gansakuTrebiT didi  yuradReba unda dauTmos rRvevis (mtvrevis)
kerebs,  ganlagebas da struqturas, dazianebebis arsebobisas da maTi
araerTgvarovnebis niSnebs, maT Soris Zveli bzarebis kerebs,c rRvevis
agebulebis mixedviT daadginos rRvevis  gavrcelebis  mimarTuleba da
xasiaTi;
d) eqspertma kvlevis Sedegebis mixedviT unda daadginos  mrRvevi datvirTvis
saxeoba, mimarTuleba da buneba;
e) Tu mrRvevi datvirTva Seesabameba saeqspluatacios,  eqsperti daaskvnis, rom
mrRvev datvirTvas hqonda saeqspluatacio  baraTi da gadaaWarba
konstruqciis dasaSveb simtkices;
v) Tu gamovlinda adre warmoqmnili dazianebebi, kveTis Semcireba liTonis
plastikuri deformaciis xarjze, eqspertma unda gamoitanos daskvna, rom
rRvevis momentisaTvis konstruqciis simtkice  Semcirebuli iyo;
z) eqspertma fragmentuli kvlevebis damTavrebis Semdeg unda Camoayalibos
Semdegi daskvnebi, sadac unda imsjelos:

bzarebis warmoqmnis adgilze, xasiaTsa da gavrcelebis mimarTulebaze;
•datvirTvis sidideze, saxeobasa da bunebaze:
•defeqtebis saxeobasa da sidideze, romlebmac gavlena moaxdina konstruqciis
simtkiceze;
•rRvevis xanZlivobaze, xasiaTze (myife, blanti, koroziuli da a. S);
T) aucilebelia liTonis qimiuri Sedgenilobis gamokvleva, romelSic unda
CaerTos eqsperti liTonmcodne da qimikosi, romlebic aiReben sinjs rogorc
rRvevis daurRveveli adgilidan da daadgenen qimiur Sedgenlobas
cvlilebebs an gansxvavebebs;
i) eqspert-liTonmcodnem qimiuri Sedgenlobis gamokvlevis dasrulebis Semdeg
unda gaamaxvilos yuradRebastruqturuli niSnebis dadgenasa da klaifikaciaze,
Seafasos saeqspluatacio moTxovnebTan da daniSnulebasTan Sesabamisoba.  aseve
aucilebelia rRvevis keraSi struqturis  da sawyisi struqturis kvleva;
k) Tu dadginda esa Tu is struqturuli Sesabamisoba, eqspertma unda imsjelos
sxvadasxva wyaroebSi arsebul monacemebze dayrdnobiT da Seafasos konstruqciis
masalis Tvisebebis cvlilebaze maTi gavlena;
l) eqsperti struqturuli kvlevebis Sedegebis mixedviT adgens daskvnas
liTonis saxeobis, misi faruli da struqturuli mdgomareobis Sesaxeb, maT
Sesabamisobas an Seusabamisobas obieqtis daniSnulebasTan da saxeobasTan,  maT
mizezSedegobriv kavSirs dadgenili  rRvevebis da dazianebebis niSnebTan;
m) eqsperti Tu Tvlis simtkicis gaangariSis aucileblobis, eqspert-liTonmcodne
adgens liTonis, Senadnobis  meqanikur  Tvisebebs;
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8) xSirad konstruqciaSi Cndeba rRvevis ramodenime kera. aucilebelia
fraqtografiuli kvleviT dadgindes pirveladi rRvevis kera sruqtura da qimiuri
Sedgenloba. Tuki  pirveladi kera ver dadginda analogiuri aucileblad unda
Catardes TiToeuli kerisTvis;
9) SedurebiTi an sxva saxeobis SeerTebebis arsebobisas  rRvevis kerasTan erTad
aucilebelia SeerTebis liTonis struqturis gamokvlevac;
10) kvlevis sisrulis uzrunvelyofisaTvis aucilebelia SeerTebebis xarisxi, rac
iTvaliswinebs mis teqnikur moTxovnebTan Sesabamisobas. unda dadgindes tipi da
SeerTebis simtkiceze gavlenis Sefaseba;
11) eqspertizis Sedegebis ganzogadebis  etapze dgindeba yoveli saxeobis kvlevis
Sedegebs Soris urTierTkavSiris arsebobis da xasiaTis aseve saerTo azrTan
Sualeduri daskvnebis Sesabamisoba momxdari movlenis garemoebebis mixedviT.
aseve unda moxdes  kvlevebis Catarebis sakmarisobis da saboloo daskvnebis
formulirebis SesaZleblobis dadgena;
12)sakmarisobis sazRvrebi logikurad gamomdinareobs kvlevis da saeqspluatacio
amocanebis analizidan konstruqciuli sqemis mixedviT. eqspertma unda daadginos
obiqtis rRveva avariis mizezi Tu Sedegi. Tu is avariis mizezia, maSin ram
gamoiwvia rRveva. mxolod im SemTxvevaSi, rodesac avaria moxda konstruqciis
rRvevis gamo, Cndeba gamomwvevi mizezis dadgenis aucilebloba. SemTxvevaSi
gamomwvev mizezis dadgenisaTvis eqspertma an eqspertebma unda ganixilon Semdegi
sakiTxebi: avariis momentSi obieqti imyofeboda Tu ara eqspluataciaSi; Tu
imyofeboda ra tipis da sididis datvirTvebi moqmedebda masze da Seesabamebodnen
Tu ara isini  saeqsploaacio normebs;  rogoria konstruqciulad dakavSirebuli
obieqti sxva obieqtebTan da rogor gadanawildeba maT Soris moqmedi
datvirTvebi; rogoria obieqtis usafrTxo eqspluataciis normebi; pasuxobda Tu
ara obieqti teqnikur moTxovnebs,  romelic gansazRvrulia standartebiT.
13)  me-12 punqtidan gamomdinareobs, rom  eqspertizisas rRvevis  diagnostikis
mixedviT eqspertma unda daadginos  mTeli obieqtis rRvevis meqanizmi da is, TuUU
ratom moxda rRveva;
14) obieqtis eqspluataciis pirobebis, misi dazianebis da rRvevis  xasiaTis
analizisas auciebelia gaviTvaliswinoT temperaturuli pirobebi, zogierTi
markis foladi da maTgan damzadebuli konstruqciebi ar SeiZleba gamoyenebuli
iyos mSeneblobaSi CrdiloeTis pirobebSi,  radganac dabali temperaturebisas
gacivdeba d ver itanen meqanikur dartymas datvirTvebs da drekad deformaciis
dabali zRvari.
15) mSeneblobis pirobebSi xSirad gamoiyeneba teqnika, siTbos Ria wyaroTi
gaxurebiT, maT Soris koconis gaCaReba. Tu amasTan erTad Termuli zemoqmedebis
zonaSi moxvdeba liTonisgan damzadebuli  elementebi, SemozRudva, samSeneblo
samuSaoebis CatarebisaTvis saWiro detalebi da xelsawyoebi liTonSi SeiZleba
warmoiqmnas bzarebi, moxdes struqturuli cvlilebebi, rac  SeiZleba gaxdes
obieqtis rRvevis da avariis mizezi. cnobilia SemTxveva, rodesac amwe
mowyobilobebis foladis bagiri mimxrobili iqna Termul zemoqmedebaze
SeduRebis samuSaoebis warmoebis dros da aman gamoiwvia misi liTonis
ukuganmtkiceba, plastikuri deformacia da rRveva Termuli zemoqmedebis adgilas.
16) liTonis obieqtis rRvevis meqanizmis dadgenisken mimarTuli saeqspluatacio
amocanis gadawyvetisas eqspertma unda gaiTvaliswinos daskvnebis Semdegi
variantebis formulireba:

samSeneblo obieqtis gamokvlevis miRebuli monacemebis, laboratoriuli
kvlevebis Sedegebsa da saqmis masalebSi arsebuli cnobebis Seswavlis
safuZvelze eqsperti adgens SemTxvevis Sesabamis warmodgenebs. am etapze,
rogorc wesi, aigeba mrRvevi procesis gaCenis da ganviTarebis ZiriTadi versia.
monacemebis analizisas maTgan, mniSvnelovanis gamoyofis da SemTxvevis
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moSorebiT, eqsperti axdens maT sinTezirebas,  aerTianebs ra erTian sistemaSi da
warmoadgens SemTxvevis meqanizmis ufro metad savaraudo models, mowmdeba
yoveli varianti, Seedareba arsebul informacias, ris Sedegadac gamoiyofa is
risi realobac utyuria kvlevis SedegebiT.

gamoavlens ra movlenis meqanizms, eqsperti adgens mis mizezs e.i. gonebis
TvaliT gadis gzas SemTxvevidan mizezame. SemTxvevis mizezis Ziebas aqvs
evristikuli xasiaT, aq, rogorc arsad, mJRavndeba SemoqmedebiTi sawyisi,
eqspertis profesiuli xasiaTi, misi intuicia gamovlenili niSnebis swori
monacemebis sistematizebuli Sekrebis da Seswavlis, mizez-Sedegobrivi kavSiris
aRmoCenis unari miRebulia informaciis da momxdar SemTxvevas Soris daadgens ra
avariis, eqsperti gansazRvravs mis  ganmsazRvrel pirobebs.

cnobilia SemTxvevebi, rodesac Senobis Camongreva, magaliTad uzbekeTSi
skolebis gamoiwvia mSeneblis upasuxismgeblo qmedebam dadginda dabali
xarisxis wyoba, romelic Sesrulebuli iyo SemcvelobaSi mcire raodenobis
Semkvrelis xsnariT,  naerebis gadabmis gareSe, arasaproeqto markis agurisagan.
meore mxriv, im pirebis umoqmedobam, romlebic pasuxismgeblebi iyvnen voroneJis
es-is satumbis sadguris rezervuaris eqspluataciaze,  gamoiwviarezervuaris
rRveva, radganac gazafxulze aq Catarebuli ar iyo wyaldamcavi RonisZiebebi.

6. daskvnis nawilis momzadeba

avariis gansazRvrisas, eqsperti kvlevis Sedegad miRebuli monacemebis
samSeneblo normebsa da wesebTan SedarebiT, romelTa dacva gamoricxavda
momxdar SemTxvevas, avlens Seusabamobebs da swavlobs maT. adgens
urTierTkavSirs gamosakvlev da momxdar SemTxvevebs Soris, agreTve samSeneblo
obieqtTan mimarTebiT klimatur da bunebriv garemoebebs: haeris temperatura,
qaris Zala, Tburi gamosxivebis intensiuroba da a.S. am qmedebis SesrulebasTan
erTad eqsperti ganixilavs ra SemTxvevis mizezebis sxva da sxva hipoTezas,
amowmebs maT gamo angariSebis gziT, amasTanave iyenebs arsebul  meTodikas,
modelebs da programebs, romlebic uzrunvelyofs miTiTebul hipoTezebs
saangariSo analizisaTvis.

sasamarTlo xSirad eqspertis winaSe iyenebs sakiTxebs `dazianebuli“
samSeneblo obieqtis aRdgenis SesaZleblobis Sesaxeb, radganac es gansazRvruli
xarisxiT axdens gavlenas im pirebis sasjelis zomaze, romlebic samarTlom
damnaSaved cno momxdar movlenebSi.

literatura

1. saqarTvelos teritoriaze samSeneblo sferos maregulirebeli teqnikuri
reglamentebi (saqarTvelos mTavrobis 2014 wlis 15 ianvris  dadgenileba #71).
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Tanamedrove mSeneblobaSi qafbetonis gamoyenebis kvleva

m. javaxiSvili,  g. lataria

(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,
saqarTvelo)

reziume. ganxilulia Tanamedrove mSeneblobaSi qafbetonis gamoyeneba
Senoba-nagebobebis asaSeneblad; misi dadebiTi da uaryofiTi mxareebi,
Semadgeneli elementebi da maxasiaTeblebi, romelTa saSualebiTac
Semcirdeba Senobis samSeneblo da sacxovrebeli Rirebuleba da
gaizrdeba saeqspluatacio periodi.
sakvanZo sityvebi: qafbetoni, bloki, fiWuri, Tbosaizolacio masala.

1. Sesavali

sanam saxlis aSenebas daviwyebT, saWiroa ganisazRvros, Tu ra masalebiT
iwarmoebs mSenebloba. arCeul masalazea damokidebuli, ramdenad myari da
komfortuli iqneba sacxovrebeli garemo. kargad gakeTebuli kedlebi ar
SemouSvebs saxlSi sicives da xmaurs. aseve sasurvelia, rom isini iyvnen
damzadebulni ekologiurad sufTa da xanZarmedegi masalebisgan. am etapze
Zalze popularulia  msubuqi da myari fiWuri samSeneblo masalebi.

2. ZiriTadi nawili

fiWuri betoni ewodeba cementis safuZvelze damzadebul, msubuqi tipis
samSeneblo masalas. misi Taviseburebaa masSi Semavali uamravi ujredis
arseboba, romelTa saSualebiTac masala iZens mraval sasargeblo Tvisebas,
rogorc fizikurs, meqanikurs. arsebobs ramdenime saxis fiWuri betonis
samSeneblo masala, magaliTad: qafbetoni da gazbetoni. statiaSi ganvixilavT
qafbetonis Taviseburebebs.

imisaTvis, rom davamzadoT qafbetoni, cementis narevs vumatebT specialur
danamatebs, romlebsac aqvs masis asaqafebeli funqcia. arsebuli asaqafeblebi
aris rogorc sinTetikuri organuli, romlebic ar Seicaven eklogiurad mavne
nivTierebebs. aqafeba mimdinareobs an qafgeneratorSi an barodanadgarSi.
aqafebul masas vaTavsebT specialur formebSi _ yalibebSi, romlebSic
Semdgom xdeba maTi gamyareba Sesabamis garemoSi, ris Sedegadac vRebulobT
qafbetonis bloks.

qafbetonis blokebi, fiWuri betonis samSeneblo masalebs Soris gamoirCevan
wylis STanTqmis SedarebiT dabali unariT, magram saWiroa gaviTvaliswinoT,
rom aRniSnuli masaliT aSenebuli kedlebi unda daifaros damcavi SriT. es
SeiZleba iyos rogorc filebiT mopirkeTeba, ise mobaTqaSeba da sxva.

aRsaniSnavia, rom rac ufro mWidro struqturisaa fiWuri betoni, miT ufro
dabalia misi Tbosaizolacio Tvisebebi. amitom is qafbetoni, romelic
xasiaTdeba dabali simtkiciT, gamoirCeva ukeTesi Tbosaizolacio TvisebebiT,
magram aseve aRsaniSnavia, rom mzidi kedlebis mowyoba dabali simtkicis
qafbetonisgan ar aris SesaZlebeli.

qafbetonis simtkice da Tbogamtarobis maCveneblebi:
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qafbetois simkvrivis
marka

simtkice Tbogamtaroba

D200 არაა ცნობილი 0,05
D300 არაა ცნობილი 0,08
D350 7,7 0,09
D400 9,0 0,10
D500 13,0 0,12
D600 16,0 0,14
D700 24,0 0,18
D800 27,0 0,21
D900 35,0 0,24
D1000 50,0 0,29
D1100 64,0 0,34
D1200 90,0 0,38

zogadad iTvleba, rom qafbetoni 600-mde simtkiciT Tbosaizolacio masalaa,
600-800 konstruqciul-Tbosaizolacio, 800-is zemoT konstruqciuli.

qafbetoni gamoirCeva Semdegi TvisebebiT:
saimedooba
qafbetoni TiTqmis maradiuli masalaa, romelic ar lpeba da xasiaTdeba

didi simtkiciT.
siTbo
maRali Termuli winaaRmdegobidan gamomdinare, qafbetonisgan aSenebuli

nagebobebi akumulireben didi raodenobiT siTbos, rac saSualebas gvaZlevs,
Senobis eqspluataciisas, gaTbobaze daxarjuli saxsrebi SevamciroT 20-30%-iT

mikroklimati
qafbetoni xels uSlis didi raodenobiT siTbos dakargvas zamTarSi da ar

nestiandeba. saSualebas gvaZlevs Tavidan aviciloT maRali temperatura
zafxulSi da aregulirebs haeris tenianobas oTaxSi tenis STanTqmiT da
gamoyofiT, riTac xels uwyobs oTaxSi sasiamovno mikroklimatis Seqmnas.

swrafi montaJi
dabali simkvrive da Sesabamisad simsubuqe, blokis didi zomebi (agurTan

SedarebiT), saSualebas gvaZlevs swrafad movawyoT kedlebis – tixrebi.
bgera izolacia
qafbetons aqvs SedarebiT bgeris kargi saizolacio Tvisebebi. Senobebi,

romlebic mowyobilia qafbetoniT, akmayofilebs Tanamedrove moTxovnebs
bgeris izolaciis TvalsazrisiT.

ekologiuroba
eqspluataciisas, qafbetoni ar gamoyofs araviTar toqsikur nivTierebebs da

ekologiurobiT CamorCeba mxolod xes. SedarebisaTvis qafbetnis
ekologiurobis maCvenebeli aris _ 2, xis _ 1 xolo  aguris _ 10.

ekonomiuroba
blokis zomebis didi geometriuli sizuste, saSualebas gvaZlevs maTi wyoba

ganvaxorcieloT weboze, Tavidan aviciloT „sicivis xidebi“ kedelSi da
sagrZnoblad SevamciroT mobaTqaSebis sisqe kedlis Signidan da garedan.
qafbetonis wona 10%-dan 87%-mde ufro naklebia, vidre standartuli betonis,
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rac aseve amcirebs datvirTvebs saZirkvelze da Sesabamisad amcirebs mis
Rirebulebas.

xanZarmedegoba
qafbetonis produqcia saimedod icavs Senobas xanZris gavrcelebisgan da

akmayofilebs xanZarmedegobis saerTaSoriso moTxovnebs. aRniSnuli
Tvisebebidan gamomdinare, mas xSirad iyeneben xanZarmedeg konstruqciebSi.
cdebi aCvenebs, rom  qafbetons, sisqiT 150 mm SeuZlia gauZlos xanZars 4

saaTis ganmavlobaSi sididiT 1200˚С.
transportireba
wonis, moculobisa da SefuTvis xelsayreli Tanafardoba sagrZnoblad

aadvilebs qafbetonis produqciis transprotirebas da saSualebas gvaZlevs
maqsimalurad gamoviyenoT transportis SesaZleblobebi.

3. daskvna

qafbetoni ekologiurad sufTa samSeneblo masalaa, romlis
saSualebiTac SesaZlebelia: kedlebis da gadaxurvebis Tbodabgera izolacia,
milebis daTbuneba, anakrebi konstruqciebis damzadeba, tixrebis aSeneba, xolo
maRali simtkicis qafbetonisgan SesaZlebelia mzidi konstruqciebis mowyobac.

literatura
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israelis magaliTze kulturuli memkvidreobis turizmSi
CarTvis TaviseburebaTa kvleva

S. wilosani
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,

saqarTvelo)
reziume. naSromSi ganxilulia israelis kulturuli memkvidreobis
turizmSi CarTvis TaviseburebaTa kvleva. giamobobT, rogor iqmneboda
israelis saxelmwifo; rogoria ierusalimi rogorc religiis wminda
qalaqi; ratom uwodeben Tel-avivs gamogonil, wignebidan gadmosul
qalaqs; rogoria qveynis kulturuli memkvidreoba; rogoria uZvelesi
iudeuri tradiciebi; rogoria gastronomia; rogoria samogzauro
marSuti dasvenebisa da samedicino turizmis TvalsazrisiT;
sakvanZo sityvebi: kulturuli memkvidreoba; turizmi; tradicia;
gastronomia.

1. Sesavali
es 8-milioniani qveyana 69 wlis win, rodesac saxelmwifo Seiqmna, patara

miwa iyo. amJamad is erT-erTi yvelaze ganaTlebuli samewarmeo da
multikulturuli samuSao sivrcea mTel msoflioSi. israeli ara mxolod
erT-erTi popularuli samogzauro marSutia sxvadasxva religiis
momlocvelTaTvis, aramed saukeTeso dasasvenebeli adgilicaa.

2. ZiriTdi nawili
axlo aRmosavleTi, romelic evropis, aziisa da afrikis Sesayarze

mdebareobs, erT-erTi ZiriTadi kvanZi iyo, sadac Tavs iyrida da vrceldeboda
sxvadasxva kultura. swored aq mdebareobs uZvelesi da amave dros, SedarebiT
axali msoflioSi erTaderTi ebrauli qveyana israeli. es sami religiis
qalaqia, wminda adgili rogorc iudevlebisaTvis, ise qristianebisa da
muslimebisaTvis. mosaxleobis umravlesobas ebraelebi warmoadgenen.

israelis saintereso istoriulma warsulma, geografiulma mdebareobam da
bunebrivi pirobebis mravalferovnebam, arqiteqturuli da kulturuli
Zeglebis siuxvem qveyanaSi turisturi industriis ganviTareba ganapiroba.
ierulisalimi qveynis politikuri dedaqalaqi da qveynis udidesi qalaqia,
xolo Tel-avivi ekonomikuri centria.

ierusalimi rogorc religiis wminda qalaqi
ierusalimi samyaros akvania, kacobriobis istoriis mdinareebis

mamoZravebel ZalTa Taviseburi gasaRebi. ierusalimi dRevandeli msofliosa
turistogagebiT aris qalaqi, sadac yvela feri axloa erTmaneTTan.

macxovris saflavis taZari qristianebisTvis ierusalimis mTavari siwmindea.
taZari erTi SexedviT mcire zomisaa, Tumca SigniT Sesvlisas uzarmazari
sivrce iSleba. taZris mTavari siwminde SesasvlelSive moTavsebuli
mironcxebis qvaa. SesasvlelSi xis karis marcxniv erT-erTi samboZTagan,
romlebic TaRs ikaveben, gaxleCilia. gadmocemiT, mravali saukunis win,
rodesac marTmadideblebs aekrZalaT saaRdgomo msaxureba, boZi gaxliCa
ciurma cecxlma.

godebis kedeli uwmindesi adgilia ebraelTaTvis. iq misvla garkveul
ritualebs moiTxovs. kedelTan miaxloeba akrZalulia Sinaur cxovelebTan
erTad, aseve akrZalulia telefoniT sargebloba, moweva da fotos gadaReba.
aucilebelia Sesaferisi Cacmuloba. mamakacebisTvis kedelTan miaxlebisas
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aucilebelia Tavsaburavi. ritualis ganuyreli nawilia xelebis dabana. aq
dRemde uamravi werili modis, misamarTiT `RmerTs~, romelsac kedlis
napralSi aTavseben.

Tel-avivi gamogonili, wignebidan gadmosuli qalaqi
Tel-avivi israelis qalaqTa Soris yvelaze xmauriania. Tel-avivis istoria

jafadan iwyeba. qalaqis CrdiloeT nawilSi mdebare kvartlebi, tradiciulad
elitis warmomadgenlebiTaa dasaxlebuli, samxreTi raionebi ki ekleqtikurobiT
gamoirCeva. cnobili xmauriani sanapiroTi, ulamazesi quCebiT, barebiT, Zvirfasi
maRaziebis siuxviTa da kosmopolituri cxovrebis stilis wyalobiT, is
saerTaSoriso turizmisTvis mimzidveli adgilia.

aRsaniSnavia, rom Tel-avivis „TeTri qalaqi” CrdiloeT nawilSi, moicavs
5000-ze met modernistul Senobas. am SenobaTa umravseloba amJamad istoriuli
Zeglia, mTlianad ubani ki iuneskos msoflio kulturuli memkvidreobis ZeglTa
siaSia Setanili.

mniSvnelovania Tel-avivis kulturuli mdgomareoba. Tel-avivSi aris mravali
muzeumi, arqiteqturuli da kulturuli Zegli, romelTa dasaTvaliereblad
mravalenovani turebiT SeiZleba sargebloba. qalaqSi yoveldRiurad imarTeba
saopero da klasikuri musikis festivalebi. wlebis ganmavlobaSi aq mraval
saxelganTqmul diriJorsa Tu solists gaumarTavs koncerti. israelis 34
mTavari saSemsruleblo centridan 18 Tel-avivSia ganlagebuli. aris mravali

mcire zomis kerZo muzeumi Tu galerea, maT Soris RAWART-is Tanamedrove
xelovnebis galerea.

qveynis kulturuli memkvidreoba
aseve iuneskos msoflio kulturuli memkvidreobis ZeglTa siaSia Setanili

masa da bahais baRebi.
masa da es aris uZvelesi sasaxle da TavdacviTi nageboba. mdebareobs

mkvdari zRvisdonidan 450 metrze da aSenebulia Zv.w. 37-31 wlebSi, rogorc
ajanyebis dros TavSesafari. yvela mxridan daferdebuli kldeebi akravs. aq
inaxeboda sakvebi da iaraRi, mefis oqrouloba, arsebobda wyalmomaragebis
inJinruli sistema, romelic romauli abanoebis princips eyrdnoboda.
SesaniSnavadaa Semonaxuli didebuli mozaika, abanoebi, qvaSi gamokveTili
uzarmazari avzebi da sxva.

bahais baRebi aris 12 terasad dayofili xelovnurad Seqmnili zona,
romlebic karmelis mTis ferdobzea gaSenebuli. terasebs mTavar simbolur
adgilamde – oqrosTavian taZarTan mivyavarT, romelic 40-metriani gumbaTiT
gvirgvindeba. misi arsi WeSmariti siyvarulis, simSvidisa da harmoniis Ziebaa.
sparsul stilSi gadawyvetili terasebi da sayvavileebi, xeivnebi da gazonebi
bahais religiis damaarseblis da winaswarmetyvelis bahauli cxovrebis
mniSvnelovan etapebs ganasaxierebs.

uZvelesi iudeuri tradiciebi
XIX saukuneSi evropasa da aSS-Si konservatiuli iudaizmi warmoiSva,

romelic miiCnevda, rom ebraeloba unda ziareboda dasavleT kulturas,
CarTuliyo sazogadoebrivc xovrebaSi, Tumca cvlilebebi ar unda Sexeboda
fuZemdeblur principebsa da ebrauli enis liturgiul statuss, daculi
yofiliyo SabaTis siwminde da iudaizmis maradiuli arsi. maTi uZvelesi
tradiciebidan aRsaniSnavia Cvil vaJTa winadacveTis, saqorwilo ceremoniis,
marxva-glovis, fesaxSi pureuli sakvebis aRkveTisa da qifuris dRis
marxulobis religiuri wesebi. fexasi ebraeli xalxis egviptidan gamosvlis
xsovnas eZRvneba. misi ZiriTadi ritualia 7 dRis ganmavlobaSi usafuaro
puris – macis Wama.
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sainteresoa tradicia samosis kuTxiT. Cacmis Taobaze normebs halaxis
kodeqsi da `cniutis“ wesi aregulirebs. tanisamosis feri, sigrZe, qamris
adgili, Tmis saburavi (kacis/qalis), sxeulis kanis dafarva garkveul
adgilebSi – es yvelaferi mokrZalebulobasa da sisadaves usvams xazs da
ganurCevlad sqesisa, am wess yvela ebraeli icavs.  Tavsaburavi – iyenebs
daqorwinebuli qali, es maniSnebelia garSe momyofTaTvis rom mas qmari hyavs.
Saiteli – erTgvari pariki, ebraeli qalebi qorwinebis Semdeg atareben.
tracidiis Tanaxmad, qalma mokrZalebuloba unda SenarCunos da Tma daifaros.
SabaTobiT tradiciis mimdevari qalebi TeTr winafars atareben
(reproduqciuli siwmindis dasacavad).

gastronomia
`israeli saxali samzareulo” iseTive mravalferovania, rogorc am miwaze

Tavmoyrili kulturebi. msoflios yvela kuTxidan israelSi Camosulma
adamianebma Tan Camoitanes TavianTi qveynis sakvebis tradiciebic da axlo
aRmosavleTisTvis damaxasiaTebel kulinariul mravalferovnebas Seuries.

ierusalimis bazari qalaqis cnobili fenomenia, ara mxolod siZvelis,
aramed kulturaTa Serwymis, produqtis mravalferovnebisa da feradovnebis
gamoc. mahanei ehudas bazari axali ierusalimis simboloa. am bazarSi
ierusalimis ramdenime saukeTeso restorani da aTobiT baria Tavmoyrili.
aRsaniSnavia isic, rom aqaur bevr cnobil restoranSi e.w. `Ria samzareulo”
dagxvdebaT. aq samzareulo darbazisgan mxolod daxliTaa gamoyofili.

israelis tradiciuli namcxvreul-funTuSeulis Seswavlas israelis
istoriasa da bibliur TqmulebebSi gadavyavarT. aq TiToeuli namcxvari aris
ama Tu im religiuri dResaswaulis simbolo.

samogzauro marSruti samedicino turizmis TvalsazrisiT
rac Seexeba israelis samogzauro marSuts samedicino TvalsazrisiT, es

qveyanis erT-erTi popularuli mimarTulebaa, razec araerTi statistikuri
monacemi arsebobs. gansakuTrebiT aRsaniSnavia onkologiuri daavadebebis
diagnostika da mkurnaloba.

mkvdari zRva bunebis unikaluri qmnilebaa. warmoadgens xmeleTis yvelaze
Rrma adgils dedamiwaze, romlis wylis done zRvis donidan 405m-ze dabla
mdebareobs. am adgilebis samkurnalo Tvisebebi adamianebisTvis mravali
aTaswleuli ganmavlobaSi iyo cnobili. aqaur wyalsa da TixaSi 50 miliardi
tona mineralia, romelic 21 saxeobas ganekuTvneba, aqedan 12 sxvagan arsad
gvxvdeba. mkvdari zRvis Savi Tixa farTod gamoiyeneba medicinasa da
kosmetologiaSi mravalgvari noRbisaTvis, aseve balzamebsa da kremebSi. zRvis
sanapiro Tavad warmoadgens arqeologiur muzeums Ria cis qveS.

3. daskvna
israelis nobelianti premieris, Simon peresis azriT, ebraeli xalxis

wvlili kacobriobis istoriaSi – damoukideblobis grZnobaa. patroitizmis da
Seupovrobis urTierTSerwyma, cnobismoyvareoba, istoriaSi Rrmad
fesvgadgmuli daudgromloba – es Tvisebebi aqcevs israelis saxelmwifos
uZlieres monoliTad. miuxedavad mudmivi problemebisa, am qveyanas erTi
umTavresi upiratesoba aqvs _ sakuTari umaRlesi miznis miRweva. Tanamedrove
israeli swored gacnobierebuli miznis Tavdajerebulad miRwevis magaliTia.

literatura
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profesiuli kolejis efeqtianobis maCveneblis
gansazRvrisaTvis

m. moiswrafiSvili
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi,

kostavas 77)
reziume. statiaSi ganxilulia profesiuli kolejis saganmanaTleblo
saqmianobis efeqtianobis maCveneblis gansazRvrisTvis aucilebeli
safuZveli.

statiis SesavalSi mimoxilulia profesiuli ganaTlebis
popularizaciis saWiroeba, rac emsaxureba mosaxleobis socialuri
mdgomareobis gaumjobesebas.

naSromis ZiriTadi nawili eTmoba profesiul kolejSi
saganmanaTleblo saqmianobis efeqtianobis gansazRvris aucileblobas
da xarisxis uzrunvelyofis ciklis mixedviT mis dagegmvas.

xarisxis uzrunvelyofis ciklis TiToeuli fazisTvis
Camoyalibebulia is ZiriTadi aqtivobebi, rac unda ganaxorcielos
profesiuli kolejis administraciam, rom uzrunvelyos dawesebulebis
ganviTareba da Sromis bazris moTxovnaTa drouli dakmayofileba.
sakvanZo sityvebi: profesiuli; koleji; efeqtianobis Sefaseba.

1. Sesavali
profesiuli koleji dReisaTvis erT-erT umTavresi saganmanaTleblo

dawesebulebaa msoflios ganviTarebul qveynebSi, vinaidan misi saqmianoba
orientirebulia dasaqmebis bazris umsxviles segmentze - dabali da saSualo
rgolis TanamSromlebis momzadebisaTvis. rogorc wesi, Sromis bazris es
segmenti yvelaze mowyvladia da Sesabamisad, iTxovs saganmanaTleblo
saqmianobisa da bazris moTxovnebis srul harmonizacias.

amas garda, gamomdinare iqidan, rom saSualod adamians sicocxlis
ganmavlobaSi SesaZlebelia ramodenimejer mouxdes samuSao profilis Secvla,
profesiuli kolejebis studentebis asakic Zalze farTo diapazonisaa da
xSir SemTxvevaSi meore an Semdegi rigis kvalifikaciis miRebas emsaxureba.

gansakuTrebiT mniSvnelovania, rom bolo periodSi saqarTvelos
ganaTlebis, mecnierebis, kulturisa da sportis saministros mier
gansakuTrebiT xelSewyobilia profesiuli ganaTleba, maT Soris dargobrivi
saganmanaTleblo dawesebulebebis dafuZneba, romelic profesiuli kadrebis
momzadebas axorcielebs konkretuli industriisTvis da/an masTan momijnave
dargebis sawarmoebisTvis.

unda aRiniSnos, rom es midgoma gamarTlebulia, radgan dargobrivi
profesiuli kolejis SemTxvevaSi profesiuli saganmanaTleblo saqmianobis
miznebi metad mkafioa da iZleva SesaZleblobas, zustad iqnas gansazRvruli
kolejis produqtis - kursdamTavrebulis momzadebis done da xarisxi. Tumca,
mravalprofilianma profesiulma saganmanaTleblo dawesebulebamac unda
izrunos kolejis efeqtian funqcionirebaze.

zemoT Tqmulidan gamomdinare, nebismieri profesiuli kolejis mizani unda
iyos xarisxis uzrunvelyofa misi saqmianobis yvela doneze da aRniSnuli
saqmianobis SefasebisTvis gazomvadi kriteriumebisa da naTeli indikatorebis
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Seqmna, romlis safuZvelzec yovelwliurad moxdeba kolejis funqcionirebis
efeqtianobis gazomva da maTi strategiuli da samoqmedo gegmebis dazusteba.

2. ZiriTadi nawili
rogorc cnobilia, profesiuli saganmanaTleblo dawesebulebis saqmianobis

Sefaseba gamoxatulia misi kursdamTavrebulebis SromiTi mowyobis maRali
procentuli maCveneblebiT, Tumca misi miRwevis gzebi unda iyos moqnili da
zusti, risTvisac saWiroa zedmiwevniT sworad Camoyalibdes kolejis
strategiuli da samoqmedo gegmebi da Seiqmnas gaweuli saqmianobis
efeqtianobis Sefasebis meqanizmebi.

kolejis saqmianobis efeqtianobis Sefasebis umTavresi meqanizmia
yovelwliuri gamokiTxvebis analizi da efeqtianobis maCveneblis gansazRvra.

kolejis mier ganxorcielebuli ZiriTadi aqtivoba unda Sefasdes
garkveuli periodulobiT sistematurad. magaliTad, SesaZlebelia Sefaseba
moxdes yoveli axali saswavlo wlis/kalendaruli wlis dawyebisas wina
saswavlo wlis monacemebis mixedviT.

aRniSnul SefasebaSi monawileoba unda miiRos yvela dainteresebulma
mxarem: damsaqmebelma, kursdamTavrebulma, profesiulma studentma,
profesiulma maswavleblebma, kolejis personalma da damfuZnebeli
organizaciebis warmomadgenlebma.

Sefaseba unda daeyrdnos sxvadasxva gziT miRebul informacias, romelic
unda gaanalizdes da SemuSavdes daskvna.

daskvnis safuZvelze SemuSavebuli rekomendaciebis safuZvelze xSirad
SesaZlebelia saWiro gaxdes kolejis samoqmedo gegmebSi cvlilebebis asaxva,
iSviaTad ki _ strategiuli ganviTarebis gegmis gadaxedvac.

kolejis saqmianobis efeqtianobis Sefaseba saWiroa ganxorcieldes
xarisxis uzrunvelyofis oTxfaziani ciklis mixedviT _ ,,dagegme-
ganaxorciele-Seamowme-ganaviTare“.

kolejis saqmianobis efeqtianobis Sefasebis Sedegebi unda iyos sajaro
nebismieri dainteresebuli pirisTvis. saukeTeso SemTxvevaSi igi unda
gamoqveyndes vebgverdze gamosaCen adgilze, raTa abiturients hqondes
srulyofili informacia dawesebulebaSi xarisxis uzrunvelyofis Sesaxeb.

xarisxis uzrunvelyofis cikliT pirvel fazad gansazRvrulia ,,dagegmva“.
dagegmvis procesis efeqtianobisTvis Zalze mniSvnelovania strategiuli
ganviTarebis gegmisa da misgan gamomdinare yovelwliuri samoqmedo gegmebis
efeqtianobis Sefaseba, romelic unda ganxorcieldes Semdegi mimarTulebiT:

1. kolejis saqmianobis grZelvadiani da moklevadiani dagegmvisas unda
gasaTvaliswinebelia partniori organizaciebis arsebuli moTxovnebi da
samomavlo xedvebi. aRniSnuli emsaxureba kolejis saqmianobis
sinqronizacias damsaqmeblis moTxovnebTan da droul da swor reagirebas
Tanamedrove gamowvevebze;

2. kolejis administraciam unda uzrunvelyos damsaqmebeli industriebis
dargebSi praqtikuli da saganmanaTleblo siaxleebis moZieba, maTi
gaanalizeba, adaptireba da momzadeba saswavlo procesSi gadasatanad;

3. kolejis administraciam unda uzrunvelyos: profesiuli
saganmanaTleblo programebis modificirebis, axali profesiebisTvis
programebis SemuSavebis, saswavlo-meTodikuri masalebis ganviTarebis,
materialur-teqnikuri bazis Sevseba/ganaxlebis, profesiuli
studentebisTvis komfortuli saswavlo garemos SeTavazebis, romelic
moicavs rogorc swavlisTvis, ise maTi kulturul, sportul,
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SemoqmedebiT da droebiT sacxovrebel moTxovnebis uzrunvelyofa,
saqmianobis dagegmva da Sesabamisi donori organizaciebis moZieba;

4. kolejis administraciam unda uzrunvelyos yvela im saqmianobis
ganxorcieleba, romelic saqarTvelos kanonmdeblobiT aris nebadarTuli
da kolejs miscems damatebiTi finansebis mobilizebis saSualebas
biujetSi.
Semdgom dgeba ganxorcielebis  faza, romlis  efeqtianobis Sefaseba

unda moxdes Semdegi mimarTulebiT:
1. profesiuli swavlebis TiToeuli cikli unda iyos gegmazomierad

dagegmili, rac gulisxmobs saswavlo cxrilebis, kalendaruli gegmebis,
saswavlo masalebis, moTxovnili saswavlo garemosa da aRWurvilobis
standartis dacvas, romelsac Seafasebs saswavlo procesSi CarTuli
yvela dainteresebuli mxare;

2. profesiuli swavlebis TiToeuli moduli/kursi unda ganxorcieldes
organizebulad, rac gulisxmobs procesSi monawile pirebisa da kolejis
administraciuli da damxmare personalis gamocxadebis aRricxvas,
romlis Sefasebas axdens monitoringis jgufi;

3. profesiuli swavlebis TiToeuli moduli/kursi unda ganxorcieldes
maRali standartiT, rac gulisxmobs saswavlo procesSi monawile
mxareebis Sefasebas _ profesiuli maswavleblis mier Catarebuli
mecadineobis xarisxs da profesiuli studentis mier swavlis Sedegebis
miRwevis maCveneblebis Sefasebas, afasebs xarisxis marTvis menejeri;

4. profesiuli swavlebis saswavlo da praqtikuli komponentis
ganxorcielebis xarisxis kontrolSi unda monawileobdes profesiuli
studenti, romelic Seafasebs moduls/kurss; profesiuli maswavlebeli,
romelic Seafasebs profesiuli studentebis miRwevebs da individualur
SesaZleblobebs; damsaqmebeli, romelic Seafasebs kursdamTavrebulis
kompetencias; kursdamTavrebuli, romelic Seafasebs miRebuli
kompetenciis sakmarisobas.
profesiuli kolejis mier unda xorcieldebodes saswavlo procesis

uwyveti monitoringi gansxvavebuli formebiTa da meTodebiT, romelTa
efeqtianobis gadamowmebac umniSvnelovanesia da is SeiZleba pirobiTad
moicavdes:

1. saswavlo procesze daswrebas;
2. samuSaoze dafuZnebuli swavlebis etapze instruqtorebis Canawerebis

analizs;
3. gamokiTxvebis Catareba anketebis meSveobiT;
4. saswavlo procesis masalebis analizs;
5. profesiuli studentebis swavlis Sedegebis miRwevisa da

mtkicebulebebis verifikacias;
6. Semosuli gancxadebebis, pretenziebis an/da winadadebebis gaanalizeba;
7. kolegialuri Sefasebebs;
8. xarisxis ganviTarebis erovnuli centris gacemuli rekomendaciebis

implementacia;
9. sxva kolejebis warmatebul praqtikasTan dadareba da saukeTeso

gamocdilebis danergvas;
10. sxva nebismieri informacia, romelic iZleva saSualebas

gaanalizebuli iqnes profesiuli swavlebis xarisxi.
Semdgomi fazaa kolejis ganviTarebis miRweuli maCveneblis gansazRvra,

raSic prioriteti eniWeba:
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1. kursdamTavrebulTa dasaqmebis maCvenebels swavlis dasrulebisTanave;
2. kursdamTavrebulTa dasaqmebis maCvenebels swavlis dasrulebidan

erTi wlis Semdeg;
3. profesiul studentTa kmayofilebis maCvenebels;
4. damsaqmebelTa kmayofilebis maCvenebels kolejis kursdamTavrebulTa

raodenobrivi da xarisxobrivi maCveneblebis mixedviT;
5. kolejSi swavlis msurvelTa raodenobrivi maCveneblebs dinamikis

mixedviT.

3. daskvna
gamomdinare iqidan, rom kolejis saqmianobis efeqtianobis Sefasebisas

saerTo jamSi saWiroa profesiuli programis srulad ganxorcielebis
analizi da amasTanave igi eyrdnoba xarisxis uzrunvelyofis uwyveti cikls,
romelic moicavs oTx fazas da bolo _ ganviTarebis fazidan brundeba sawyis
- dagegmvis fazaze, saWiro xdeba dawesebulebis mier ganxorcielebuli
profesiuli programebis saSualo xangrZlivobidan gamomdinare,
gaangariSebuli periodulobiT gadaixedos kolejis strategiuli
ganviTarebis gegma da masSi moxdes kolejis efeqtianobis Sefasebis
maCveneblebis gaumjobesebisTvis saWiro aqtivobebis Setana.

literatura
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mcire simZlavris upiratesoba, mosaxleobisaTvis
eleqtroenergiis miwodebis gaumjobeseba

m. sulaZe

(saqarTvelos teqnikuri universiteti, m. kostavas 77,
0175, Tbilisi, saqarTvelo)

reziume. statiaSi ganxilulia mcire hesebis mSeneblobis upiratesoba,
did hesebTan SedarebiT, misi daproeqtebis da mSeneblobis simartive,
miRebuli energiis miwodebis manZilis Semcirebis, mSeneblobisas saWiro
teqnikis gamoyenebis da gadaadgilebis simartive. mosaxleobis
ekologiuri da socialuri pirobebis gaumjobeseba.
sakvanZo sityvebi: hesi; simZlavre; wneva; sixiste; simtkice.

1. Sesavali
arsebuli energetikuli wyaroebisagan (naxSiri, navTobi, bunebrivi airi)

gansxvavebiT hidroenergetikuli resursi energiis ganaxlebadi wyaroa.
msoflios mravali regionisaTvis mniSvnelovania saTbobis gamoyenebis gareSe
iafi eleqtroenergiis miReba. es SeiZleba ganxorcieldes mdinareebis
hidroenergetikuli resursis gamoyenebiT.

saqarTvelos teritoriaze mdinareTa umetesi nawili SeiZleba gamoviyenoT
mcire hesebis asagebad. saqarTvelos da msoflios bevri sxva qveynis mTis
mdinareebi, romlebic gamoirCevian wylis vardnis didi doneTa sxvaobiT,
floben hidroenergetikul potencials.

2. ZiriTadi nawili
mdinaris Camonadenis potenciuri (Teoriuli) energiis is nawili, romelic

praqtikulad gamoiyeneba eleqtroenergiis misaRebad moiazreba mdinaris an
misi calkeuli ubnis hidroenergetikul teqnikur resursad, xolo resursi,
romlis simZlavre ar aRemateba 10 mgvt-s, miekuTvneba mcire (aratradiciul)
hidroenergetikul teqnikur potencials. aseTi simZlavreebis aTviseba warmoebs
mdinaris Camonadenis reJimiT. mdinaris teqnikuri potencialis dadgena xdeba
`potencialuri~ resursebis an koeficientiT, romelic aris fardoba mdinaris

teqnikuri potencialisa amave mdinaris potencialur energiasTan. K
koeficienti saqarTvelos mdinareebisaTvis icvleba 0,3-0,9 farglebSi, igi
saSualod 0,5-is toli aiReba.

Tu wylis W m3 moculoba vardeba H m-is simaRlidan, maSin wylis energia
kvt-ebiT gamoisaxeba formuliT

367

W H
E


 .                                    (1)

Tu wylis moculobis nacvlad ganvixilavT wylis Q m3/wm xarjs, maSin misi
Sesabamisi energia (kvt.sT) weliwadSi 8760 sT iqneba: maSin wylis energia

8760 9,8 86000E QH QH    , (2)

sadac Q aris wylis moculoba;
H aris wylis vardnis simaRle.

saqarTvelos mdinareebis Camonadenis hidroenergetikuli resursi,
miRebuli kvlevebis Sedegad iyofa Semdeg saxeebad:

 mdinaris Camonadenis potenciuri (Teoriuli) hidroenergetikuli resursi;
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 mdinaris Camonadenis teqnikuri hidroteqnikuri resursi, romelic
warmoadgens Teoriuli potencialis nawili, romelic SeiZleba gamoviyenoT
wylis energiis eleqtroenergiad gardasaqmnelad;

 ekonomikuri hidroenergetikuli potenciali, romelic saerTo potencialis
nawilia, romlis aTviseba drois gansaxilvel periodSi mizanSewonilia;

 mdinaris an misi calkeuli ubnebis mcire teqnikuri hidroenergetikuli
resursi, romlis simZlavre ar aRemateba 10 megavats da wyalnakadis
aTviseba warmoebs derivaciuli tipis hidroenergetikuli danadgarebiT.
msoflios qveynebSi mcire hesis mSenebloba sxvadasxva simZlavreebiT xdeba

30 mgvt-dan 3 mgvt-mde. ESHA (Eupzopean smail Hydropower Association) monacemebiT
Seadgens 87 ГВТ.

literaturidan cnobilia mcire hesis upiratesoba did hesebTan SedarebiT,
Catarebulia didi raodenobis kvlevebi, romelTa analizis Sedegad
dadgenilia, rom saqarTvelos mdinareebi, xasiaTdeba wyaluxvobiT da
CanCqerebiT, romelic karg pirobebs qmnis mcire hesebis asagebad, romlis
upiratesoba did hesebTan SedarebiT Semdegia:

1. ekonomiuria, gamomuSavebuli eleqtroenergiis TviTRirebuleba 22,5-jer
naklebia, didi simZlavris hesebis energiis TviTRirebulebaze. ar iTxovs
Setborvis did farTobs, mSeneblobisaTvis gamoyofil didi miwis nakveTs,
momxmarebelTan siaxlove ar iTxovs didi sigrZis eleqtrogadamcemi
sadenebis mSeneblobas. yovelive zemoT Tqmuli saSualebas iZleva mcire
droSi miviRoT eleqtroenergia.
2. mcire hesis mSeneblobisas gamoyenebulia mcire simZlavris samSeneblo
teqnika masalebis da danadgarebis miwodebisaTvis, is aseve xasiaTdeba
samuSao-saeqspluatacio reJimis regulirebis simartiviT.
3.

3. daskvna
zemoT aRniSnulisgan SegviZlia davaskvnaT:

1. mcire hidroenergetika perspeqtiulia da didi xnis ganmavlobaSi iqneba
erT-erTi konkurentunariani eleqtroenergiis wyaro.

2. ekologiuria, radgan xdeba bunebrivi resursebis tyeebi, flora, fauna,
tenianobis xarisxis SenarCuneba.

3. mcire hesebis mSenebloba regionis socialur mdgomareobasac aumjobesebs.
iqmneba samuSao adgilebi, axali efeqturi sawarmoebi, umjobesdeba
mosaxleobis sayofacxovrebo pirobebi.

4. mcire hidroeleqtrosadgurs eqsploatacia SeiZleba 50 wlis ganmavlobaSi,
mowyobilobis da danadgarebis Secvlis gareSe.
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ЗАДАЧА ФИЛЬТРАЦИИ ВОДЫ В ДРЕНУ ТРЕУГОЛЬНОЙ
ФОРМЫ С ПРОМЕЖУТКОМ ВЫСАЧИВАНИЯ

Цицкишвили З.А.
(Грузинский  Технический Университет, ул. М. Костава 77,

0175, Тбилиси, Грузия.)
Резюме: Дренажные сооружения горизонтального типа применяется в различных целях в
гидротехническом строительстве. Основными задачей являются. 1) определение величины
водопротока в дренаже для последующего расчета водоотлива и 2) построение кривой
депрессии, что является наиболее важным, так как в зависимости от ее положения
определяется эффективность намечаемых работ по осушению или по водоснабжению.
Формулы для расчета осушения те же, что и для расчета водоснабжения. Как известно,
различие состоит лишь в том, что при водоснабжении основными является вопросы
дебита водозабора и понижения уровня воды в скважинах (вертикальный дренаж) из
которых производится откачка, а при осушении величина понижения уровня воды на
осушаемом участке.

В этой связи в работе решена задача фильтрации воды в совершенную дрену
треугольной формы с промежутком высачивания, с использованием методами теории
функций комплексной переменной. Установлены функциональные зависимости для
определения основных гидромеханических параметров фильтрационного потока. Для
проверки и достоверности полученных формул была осуществлена численная реализация с
помощью программы «MathCAD».
Ключевые слова: фильтрация, осушение, водоснабжение, дренаж, комплексная переменная,
грунтовые воды, «MathCAD».

1. ВВЕДЕНИЕ
Случай, когда дрена заполнена неполностью и имеется промежуток высачивания [2, 3, 4].

Дренажи различной формы применяются в различных целях: для предохранения от подтопления
земель, находящихся около водохранилищ; для осушения балот и заболоченных земель; для
дренажа избыточных грунтовых вод в районах сооружений. При неглубоком залегании
грунтовых вод применяются горизонтальные дренажи [16].

Применение дренажа треугольной формы чисто теоретическое допущение, так как дренаж
такой формы пока не применяется на практике.

2. ОСНОВНАЯ ЧАСТЬ
В работе [1] была рассмотрена и решена задача о фильтрации воды в дрену треугольной

формы, которая полностью заполнена водой, а нынешней работе рассматривается случай с
промежутком высачивания [2, 3, 4].

Обозначения и допущения остаеются также как работе [1]. ( )S z  область фильтрации,
( )S   область комплексного потенциала, ( ( ))S z  область комплексной скорости (рис. 1) [1,

5, 6].

Из рисунка 1 видно, что на плоскости ( )z появляется разрез с концом в точке F ,

которому на плоскости  соответствует неизвестный параметр. Поэтому лучше задачу
отыскания аналитической функции ( )  в верхней полуплоскости Im( ) привести к решению
задачи сопряжения для полуплоскости )Im( по следующим граничным условиям:

( ) ( ) 2t t H    , ( ,0)t  ; ( ) ( )t t iq   , (0, )t a ;                          (1)

( ) ( ) ( ( ) ( ))t t i z t z t     , ( , )t a c ;

( ) ( ) 2t t h    , )1,(ct ,   , (1, )t  ж
где ( )t  комплексно-сопряженная к функции ( )t [5,6,7].
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Рис. 1

По условиям (1) в области Im( ) 0  найдем функцию ( )  . Функция )(

( )( 1)a     удовлетворяет однородному условию (1) относительно ( )t . Действительно,

)()( tt   ; (1, )t  ; )(ti   , ( ,1)t c , )()( tit   ,

( , )t a c ; )()( tt   ; (0, )t a ; )()( tit   , ( , )t a  .                             (2)

где через )(t обозначается положительное значение функции )( . Решение неоднородной
задачи (1), ограниченной в точках A , E , D , C и B , имеет вид
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Из равенства (4), с учетом условия
0 0( ) ( ) 2 sin( ) ( ) 2z t z t M i I t ih   ,

h

L1



L

h0 S(z)
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A E D C AB
0 a c 1
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имеем 






























  








0 1
1

0 )()(
2

)( c

a

t

dt

t

dt
H

t

dt
q

 





 
dt

t

tIaI

aI

h c

a )(

)(),(

),(
2 2

2

0





,            (5)

где


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
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Можно проверить непосредственно, что ( )  определенная по формуле (3), удовлетворяет
граничным условиям (1).

Значение  в точке с можно вычислить по формуле (3), но лучше это сделать по формуле
[1]:

  11 2 2
0 0( ) exp ( ) (1 )

a

z ih M i a d


            .                        (7)

Имеем:

2
1L  1 2 0 0 0 4exp ( , , )L ih ih M i I a c     ,                                    (8)

где 1L ширина дрены по верху воды, а
1 1 1

2 2
4 ( , , ) ( ) (1 )

a

I a c a d         .                                    (9)

В равенстве (7) отделив действительную часть от мнимой и, воспользовавшись равенствами
[1]

 0 2 1 2sin( ) ( , ) ( , ) ( , )sin( )h T I a I I        ,                       (10)

02 ( )L h ctg  ,                                                                                  (11)

получим
),(),( 321  aIaLLL  ,                                                    (12)

1 02 ( ) ( )L h h ctg   , (13)

где

 
daaI

a

  
0

2
121

1 )1()(),( ,                                         (14)

1 11 2 2 2
3

0

( , ) ( ) (1 )
a

I a a d        .                                          (15)

Равенство (12) можно использовать для определения параметра с, при этом нужно
считать, что параметр а определен по формуле (10). Для определения расхода q имеем формулу
(5), предположении, что все параметры входящие в правую часть этой формулы, известны.

Придаем значения параметрам а и  ; применяя методы  «MathCAD» вычисляем по
формулам (10) и (12) значения 0h T и 1L L . Полученные результаты вычисления дают
возможность построить графики изображенные на рисунках 2 и 3 [5].
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Рис. 2                                                                                       Рис. 3

3. ЗАКЛЮЧЕНИЕ

Полученные теоретические результаты и соотношения гидротехнических параметров дают
возможность понять характеристику фильтрационного потока и их можно использовать как
основу в будущих исследованиях.
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poziciuri amocanebis gadawyveta katalanis zedapirebze

m. begiaSvili,  n. mumlaZe  T. SubiTiZe
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175,

Tbilisi, saqarTvelo)
reziume. naSromSi mocemulia wrfovani zedapirebis erT-erTi
saintereso saxe katalanis zedapirebi. ganxilulia ramdenime poziciuri
amocana. Aamocanis gadawyvetisTvis gamoyenebulia  orTogonaluri
gegmilebis meTodi.
sakvanZo sityvebi: wrfovani zedapirebi ori mimmarTveli wiriT da
paralelizmis sibrtyiT; iribi sibrtye; cilindroidi; konoidi.

1. Sesavali
wrfovani zedapirebi farTod gamoiyeneba arqiteqturaSi sivrciTi

obieqtis, konstruqciebis modelirebisTvis. samSeneblo, samrewvelo,
hidroteqnikuri da sxvadasxva daniSnulebis nagebobis daproeqtebisas.
gamoiyeneba aseve gemTmSeneblobaSi, TviTmfrinavTmSeneblobaSi,
manqanaTmSeneblobaSi. Pdaproeqtebisas, konstruqciebis modelirebisTvis
moiTxoveba garkveuli grafikuli amocanebis  gadaWra, romelic xorcieldeba
mxazvelobiTi geometriiT.

2. ZiriTadi nawili
wrfovani zedapirebis ojaxSi Sedis zedapirebi erTi, ori da sami

mimmarTveliT. naSromSi ganxiluli iqneba wrfovani zedapirebi ori
mimmarTveliT da paralelizmis  sibrtyiT. aRniSnuli zedapirebis analizi da
formulireba ekuTvnis XIX saukunis cnobil belgiel maTematikoss EvJen
Sarl katalans (1814 – 1894 ww.)

wrfovani zedapirebi ori mimmarTveliT da paralelizmis  sibrtyiT sami
saxisaa: iribi sibrtye, konoidi da cilindroidi. Ees zedapirebi
orTogonaluri dagegmilebiT aisaxeba monJis epiurze.

iribi sibrtye anu hiperboluri paraboloidi gamosaxulia ori
mimmarTveli a, b almaceri (acdenili) wrfiT da erTi paralelizmis  sibrtyiT

γ⊥Π₁ (sur.1) hiperboluri paraboloidi gamoisaxeba aseve ori mimmarTveli

wrfiT Dda ori paralelizmis  sibrtyiT (γ∩β) ⊥ Π₁ (sur.2). konoidi gamoisaxeba
ori mimmarTveliT, (erTi aris a wrfe, meore b mrude wiri) da paralelizmis

sibrtyiT γ⊥ Π₁ (sur.3). cilindroidi gamoisaxeba ori a da b mrudwiruli

mimmarTveliT da paralelizmis  sibrtyiT γ⊥ Π₁ (sur.4),

sur.1,                        sur.2
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sur.3                             sur.4
zedapirebis  gadakveTa kerZo mdebareobis sibrtyiT

mocemuli wrfovani zedapirebi gadakveTilia donis da magegmilebeli
sibrtyebiT. zedapiri sibrtyesTan gadaikveTeba mrude wirze (Tu, mkveTi
sibrtye paralelizmis sibrtyis paraleluri ar aris). Mmrudi wiris
ganmsazRvreli wertilebi miiReba mkveTi sibrtyis zedapiris msaxvelebTan da
mimmarTvelebTan gadakveTis Sedegad.

epiurze agebulia iribi sibrtyis kveTa profiluri donis λ sibrtyesTan
(sur.5). iribi sibrtyis mimmarTvelebia a, b (acdenili) wrfeebi. λ sibrtye kveTs
zedapirs m mrude wirze, misi m₁, m₂ gegmilebi SeuTavsdeba λ sibrtyis λ₁λ₂ gegmilebs. m mrudis ganmsazRvreli wertilebis horizontaluri da
frontaluri gegmilebiT miiReba m₃ gegmili (epiurze aRniSnulia Mmrude
wiris A wertilis A₁,A₂,A₃ gegmilebi).

ganxilulia konoidis kveTa frontalurad magegmilebeli λ sibrtyiT
(sur.6). λ sibrtye kveTs zedapiris mimmarTvel wrfeebs da msaxvelebs
wertilebze. suraTze aRniSnulia (1,2) msaxvelis λ sibrtyesTan gadakveTis B
wertili. aseTi wertilebis simravle qmnis n wiris. n-is n₂ gegmili
SeuTavsdeba λ₂-s, xolo n₁ gegmili ganisazRvreba n₂-Tan gegmiluri kavSiriT.

sur.5 sur.6 sur.7

cilindroidi da horizontalurad magegmilebeli δ sibrtye ikveTeba d
wirze (sur.7). d wiris horizontaluri gegmili miiReba δ sibrtyis zedapiris
mimmarTvel wrfeebTan gadakveTis wertilebiT. suraTze aRniSnulia (1,2)
mimmarTvelis sibrtyesTan gadakveTis C wertili. d wiris da sibrtyis

horizontaluri gegmilebi SeuTavsdeba erTmaneTs δ₁=d₁. d₂ gegmili aigeba d₁-
dan gegmiluri kavSiriT.
zedapirebis  gadakveTa wrfiT



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

66

zemoT ganxiluli  agebebis  saSualebiT moiZebneba wrfis zedapirTan
gadakveTis wertili.

irib sibrtyes kveTs horizontalurad magegmilebeli m wrfe. (sur.8). m
wrfis zedapirTan gadakveTis A wertilis A₁ gegmili SeuTavsdeba m₁-s (A₁=m₁),
rogorc horizontalurad magegmilebeli m wrfis kuTvnili wertilis
gegmili. A wertilis A₂ gegmilis mdebareoba ganisazRvreba. zedapiris t
msaxveliT t∩m=A, t ₂∩m₂=A₂.

profilurad magegmilebeli n wrfe kveTs cilindroids (sur.9). TanakveTisB wertilis misaRebad n wrfeze gatarebulia δ frontaluri donis sibrtye. δ
sibrtye cilindroidis msaxvelebs kveTs d wirze, epiurze n₁= δ₁= d₁. d wiris

da n wrfisfrontaluri gegmilebis TanakveTs Sedegad miiReba B₂.

sur.8                          sur.9
zogadi mdebareobis m wrfe kveTs konoids (sur.10). epiurze TanakveTisM(M₁,M₂) wertilis asagebad gamoiyeneba, zogadi mdebareobis sibrtyis zogadi
mdebareobis wrfesTan TanakveTis wertilis gansazRvrisTvis aucilebeli  sami
ZiriTadi moqmedeba. 1. m wrfeze gavlebulia  frontalurad magegmilebeli λ
sibrtye m₂=λ₂, 2. λ sibrtye konoids gadakveTs n wirze m₂=λ₂=n₂,   n₁ aigeba n₂-
dan gegmiluri kavSiris wrfeebis  daxmarebiT. n wiri m wrfes gadakveTs M
wertilze, n₁∩m₁=M₁, M₂ ganisazRvreba M₁-dan  vertikaluri  kavSiris  wrfiTn₂-ze. zedapirebis zogadi mdebareobis  sibrtyesTan TanakveTis wiris ageba
SeiZleba Sesruldes sxvadasxva xerxiT. ganxilulia konoidis gadakveTa

zogadi mdebareobis β(mǁn ) sibrtyiT (sur.11). β(mǁn) sibrteze gavlebulia
damatebiT k wrfe m, n-is paralulad mǁnǁk  (m₁ǁn₁ǁk₁ da m₂ǁn₂ǁk₂).

sur.10                                sur.11
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zedapiris sibrtyesTan TanakveTis mrudi miRebulia m, n, k wrfeebis
zedapirTan TanakveTis A, B, C wertilebis SeerTebiT. Eepiurze C wertili
miRebulia k wrfis konoidis msaxvelTan TanakveTaSi.

zedapirebis  TanakveTa
zedapirebis  TanakveTis mrude wiri aigeba damxmare paraleluri

sibrtyeebis gamoyenebiT. mocemul SemTxvevaSi urTierTparaleluri
sibrtyeebis mimarTuleba SerCeulia zedapirebis paralelizmis sibrtyeebis
mdebareobis mixedviT. cilindroidis  da konoidis TanakveTis  wiri  martivad
aigeba Tu orive zedapiris paralelizmis

sur.12

sibrtyeebs erTi mimarTuleba aqvT (sur.12). yovel paralelizmis sibrtyeSi
mdebare orive zedapiris msaxvelebis TanakveTis wertilebi 1,2,3,4... warmoqmnis

TanakveTis d wirs.
iribi sibrtyis da konoidis TanakveTa (sur.13). orive zedapiris msaxvelebis

horizontaluri gegmilebidan, Cans, rom maTi paralelizmis sibrtyeebi
erTmaneTs kveTs. pirveli zedapiris msaxvelze gamavali paralelizmis
sibrtye  meore zedapirs  kveTs mrud  wirze. wirTan gadaikveTeba pirveli
zedapiris msaxveli wertilze, aseTi wertilebis erToblioba warmoqmnis

zedapirebis TanakveTis wirs. suraTze TanakveTis d wiris agebisaTvis naCvenebia
iribi  sibrtyis paralelizmis

sur.13
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δ da η sibrtyeebi. es sibrtyeebi  konoids kveTs k da e wirebze. δ da η
sibrtyeebis msaxvelebi Sesabamisad kveTs k da e wirebs 1, 2 wertilebze, aseTi
wertilebis simravliT aigeba orive zedapiris TanakveTis d wiri.

sur.14

zedapirebis TanakveTis wiris agebisaTvis SeiZleba gamoviyenoT nebismieri
magegmilebeli sibrtye, romelic kveTs orive zedapirs. Gganxilulia
cilindroidis da konoidis TanakveTa (sur.14). orive zedapiris mkveTi damxmare
magegmilebeli sibrtye aris λ. λ sibrtye cilindroids da konoids kveTs cal
calke mrude wirebze, mrudi wirebis TanakveTis 1 wertili orive zedapiris
saerTo  TanakveTis wiris erTierTi wertilia. λ-s paraleluri ramodenime
sibrtyis saSualebiT miviRebT TanakveTis wiris ganmsazRvrel wertilebs.

3. daskvna

naSromSi warmodgenilia wrfovani zedapirebis erT-erTi saxe  zedapirebi
ori mimmarTveliT da paralelizmis sibrtyiT: iribi sibrtye hiperboluri
paraboloidi, konoidi da cilindroidi. Sesrulda am zedapirebze ramdenime
poziciuri amocana, kerZod zedapiris kveTa wrfiT, sibrtyiT da zedapirebis
TanakveTa. amocanebis nawili amoixsna epiurze, xolo zedapirebis TanakveTa
ganxiluli iyo stereometriuli sqemiT.  amocanebis  amosaxsnelad
gamoviyeneT mxazvelobiTi geometriis ZiriTadi amocana wrfisa da sibrtyis
TanakveTis wertilis gansazRvra. aRniSnuli amocanebis grafikuli agebis
simartive uzrunvelyofs praqtikaSi mis mniSvnelovan gamoyenebas.

literatura

1. g.vaCnaZe mxazvelobiTi geometriis kursi. ganaTleba, Tbilisi, 1979w.
2. i.xatiskaci zedapirebis TanakveTis wiris agebis Teoria da praqtikuli
gamoyeneba. ganaTleba, Tbilisi, 1989w.
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savelosipedo gzebis mowyobis ZiriTadi principebi did
qalaqebSi

T. fanCviZe, k. mWedliSvili
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,

saqarTvelo)
reziume. savelosipedo biliki - gzis nawilia, romelzec mxolod
velosipediT moZraoba aris daSvebuli. avtomobiliT moZraoba da
parkireba akrZalulia. savelosipedo biliki fizikurad gamoyofilia
savali nawilisagan, mdebareobs savali nawilis maxloblad da misi
niSnuli metia savali nawilis niSnulze. savelosipedo biliki SeiZleba
saavtomobilo gzasTan saerTod ar iyos dakavSirebuli, aseT bilikebs
izolirebuli bilikebi ewodeba.
sakvanZo sityvebi: velo-infrastruqtura; velobiliki; veloqseli.

1. Sesavali
savelosipedo infrastruqturis istorias safuZveli 1880 wels Caeyara,

egreT wodebuli savelosipedo bumis Semdgom, rodesac britaneTSi velo-
infrastruqturis pirveli mokle monakveTi aSenda. me-19 saukunis bolos
velosporti samoyvarulo saxeobidan transporto saSualebad gardaiqmna.
velomrbolelebis iniciativiT daiwyo, xSir SemTxvevaSi ukiduresad
dazianebuli gzebis da bilikebis gaumjobeseba. im droisaTvis amerikis
SeerTebul StatebSi Camoyalibda ramdenime jgufi, saxelwodebiT ,,moZraoba
kargi gzebi”, ,,amerikeli velosipedistebis liga” maTi britanuli analogi iyo

,,veloturistebis klubi (CTC), swored am periods ukavSirdeba pirveli
savelosipedo bilikebis mSenebloba.

2. ZiriTadi nawili
velosipedebiT mgzavrTa gadaadgilebis Tema aqtualuria, vinaidan

Tanamedrove qalaqebSi da maT Soris TbilisSi maRalia avtomobilTa
moZraobis intensivoba, nakadis 80%-ze mets Seadgens msubuqi avtomobilebi,
romelTa Sevseba pikis saaTebSic ki ar aRemateba 2 adamians. garda amisa,
avtomobilTa mkvrivi nakadebi gamonabolqviT abinZureben atmosferos da
iwveven normatiul 65 decibelze met xmaurs. Tanamedrove qalaqebis
mosaxleobis janmrTelobis mdgomareobis gauareseba ZiriTadad gamowveulia
avtosatransporto saSualebebis gamonabolqvi mavne nivTierebebiT da
cxovrebis naklebad moZravi wesiT.

mravali qveynis kanonmdeblobaSi gaTvaliswinebulia savelosipedo
bilikis aRniSvna specialuri sagzao niSniT. vinaidan bilikebi romlebic
gaTvlilia velosipedistebisTvisa da eleqtroskuterebisTvis, sadac
velosipedebisaTvis da qveiTTa moZraobisaTvis aucileblad saWiroa
specialuri sagzao niSnebi.

rac ufro daSorebulia savelosipedo biliki saavtomobilo gzisgan, miT
ufro usafrTxod grZnobs Tavs velosipedisti. amasTanave, manZili
saavtomobilo gzasa da savelosipedo biliks Soris ar unda iyos Zalian
didi. avtomobilebis mZRolebs unda hqondeT saSualeba dainaxon Tu ra xdeba
savelosipedo bilikze. mxedvelobis uzrunvelyofas gzebze didi mniSvneloba
aqvs, es aris moZraobis usafrTxoebis erT-erTi ZiriTadi moTxovna.

savelosipedo bilikis saavtomobilo gzisgan gamoyofis 2 meTodia: erTi
gamoiyeneba Tu didi farTobia da SegviZlia farTo barierebis Cadgma, meore
ki Tu mcire farTobi gvaqvs sadac viwro barierebs vayenebT.
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saavtomobilo gzasTan (quCasTan) mdebare velobilikebi sasurvelia rom
iyos calmxrivi moZraobis da ganlagebuli saavtomobilo gzis orive mxares.
es gadawyveta aris yvelaze martivi da uxifaTo. moZraobis organizaciis aseT
SemTxvevaSi, gadakveTebisa da mierTebebis sqemebi advilad gasagebia
adamianisaTvis. moZraobis yvela monawiles SeuZlia intuitiurad
iwinaswarmetyvelos momavali konfliqtebi da winaswar aaridos maT Tavi.
saavtomobilo gzaze ormxrivi moZraobis velobiliki Zalian arTulebs
bilikze moZraobis wesebsa da urTulebs mZRolebs velosipedistebTan
urTierTobasa da gzaze adgilmdebareobis kontrols.

iSviaT SemTxvevaSi velobilikze ormxrivi moZraoba SesaZloa ufro
praqtikuli iyos. velosipedisti rom moxvdes gzis meore mxares, sadac
mdebareobs calmxrivi moZraobis velo biliki, mas uwevs uaxloes
gadasasvlelze gasadvla. Tu velosipedisti kanonmorCili ar aris, maSin
ecdeba arasaTanado, misTvis uaxloes adgilze gadakveTos gza moZraobis
wesebis darRveviT, es ki zrdis avariuli SemTxvevis albaTobas, amitom
ormxrivi moZraobis biliki amartivebs da ufro mimzidvels xdis velosipediT
moZraobas, magram ormxrivi moZraobis velobilikis mowyoba usafrTxoebis
TvalsazrisiT qmnis damatebiT sirTuleebsa da saWiroebs karg gaTvlebs
quCebis mierTebebTan, gzajvaredinebze, saqveiTo gadasasvlelebTan da sagzao
infrastruqturis sxva elementebTan.

gancalkevebuli velobilikebis mowyoba aris sakvanZo momenti qalaqis
satransporto sqemis SemuSavebaSi da axali raionebis dagegmarebaSi. qalaqis
ganviTarebis masStaburi proeqtebi efeqturi saSualebaa savelosipedo
bilikebis ganviTarebasa da mowyobisaTvis. velobilikebi ara marto amsubuqebs
saavtomobilo moZraobis problemebs, maT Soris gamonabolqvis odenobas,
aramed aiolebs qalaqSi mgzavrTa gadaadgilebas, aiafebs mgzavrobas da
udides dadebiT faqtorad gvevlineba TviT velosipedistebisa da sagzao
moZraobis sxva monawileTa janmrTelobisaTvis.

am miznis miRwevis yvelaze radikaluri magaliTi aris aSS-is qalaqi
houteni, sadac jer velobilikebi daproeqtda da mere maTi gaTvaliswinebiT
SeirCa saavtomobilo gzebis da quCebis qseli, romlebic dabal siCqareze iyo
gaTvlili.

saavtomobilo gzebisgan velobilikebis gamoyofa maqsimalurad
uzrunvelyofs usafrTxoebas gzajvaredinebs Soris quCebis monakveTebze. aseT
velobilikebze moZraoba iTxovs nakleb gonebriv daZabulobas da koncentracias.
amis gamo velomrbolelebs SeuZliaT SedarebiT iolad da modunebulad
imoZraon. velobilikis arseboba warmoSobs usafrTxoebis myar gancdas. amis gamo
did manZilze gamarTuli velobilikebi mimzidvelia naklebad gamocdili
velomrbolelebisaTvis, xandazmulebisa da bavSvebisaTvis, agreTve
velogaseirnebis moyvarulTaTvis. velobilikebis mowyoba gzebisa da quCebis
ZiriTad gzebze, velobilikebs gaxdis ufro mimzidvels damwyeb
velomrbolelTaTvis.

velobilikis da avtomobilTa savali nawilidan fizikuri gancalkeveba,
velomrbolels saSualebas aZlevs gadakveTos gza mxolod gzajvaredinze,
meoradi gzebis mierTebis adgilebSi. mimdebare teritoriebidan gamosasvlelebze
da mxolod iq sadac gamyofi xazis wyveta gvaqvs. rac amcirebs saavtomobilo
gzisa da velobilikis gadakveTisas warmoqmnil gazrdil riskebs.

gancalkevebul velobilikze velomrbolelebi ar imyofebian avtomobilis
mZRolis mxedvelobis areSi. ZiriTadad es warmoqmnis problemebs
gzajvaredinebze, sadac xdeba maTi gzebis gadakveTa. problema aris ara marto
cudi mxedveloba, aramed gzajvaredinTan miaxloebis aucileblobac, manmade



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

71

modunebul mdgomareobaSi moZravi velomrboleli unda gadaerTos didi
sifrTxilisa da gonebis koncentraciis reJimze. amitom gzebis aseTi gadakveTebis
mowyoba gansakuTrebulad guldasmiT unda daigegmos da iqnas gaTvaliswinebuli
am ori saxis transportis mZRolTa mxedvelobiTi arealiT uzrunvelyofa.
gansakuTrebiT mniSvnelovania potenciuri konfliqtebis wertilebis moniSvna da
kargi mxedvelobiTi kontaqtis uzrunvelyofa orive mZRolisTvis, rac xels
Seuwyobs usafrTxod moZraobaSi.

rTuli reliefis pirobebSi gaSenebuli qalaqebisTvis velobilikebis
daproeqteba mraval sirTulesTan aris dakavSirebuli. maT Sorisaa didi grZivi
qanobis mqone monakveTebze damatebiTi savali zolebis, estakadebis an kibeebis
mowyoba da maTi ekonomikuri mizanSewonilobis dasabuTeba. mcire siganis
arsebuli quCebis qselze velobilikebis mowyobiT maTi gamtarunarianobis
Semcirebis prognozireba da sakompensacio RonisZiebis SemuSaveba
infrastruqturuli elementebis cvlilebebiT, moZraobis organizaciis
meTodebiTa da saSualebebiT, grZeli cicabo aRmarTebis mqone quCebze
velobilikebis magier alternatiuli, eleqtroskuterebis samoZrao zolebis
mowyobis dasabuTeba.

gansakuTrebuli yuradRebis sakiTxia yofil ssrk-s respublikebis
macxovrebTa Taobebis azrovnebaSi idividualuri, didgabaritiani avtomobiliT
gadaadgilebis prestiJulobis Secvla. amisaTvis mxolod cxovrebis jansaRi wesis
propaganda ar iqneba sakmarisi uaxloesi aTwleulebis ganmavlobaSi efeqturi.
saWiroa iseTi sakanonmdeblo da normatiul-teqnikuri bazis Seqmna, romelic
fiskaluri da represiuli meTodebiT daaCqarebs moqalaqeTa mier mcire
gabaritiani avtomobilebiT, eleqtroskuterebiTa da velosipedebiT upirates
gadaadgilebas. maT Sorisaa gadasaxadebis mniSvnelovani mateba Zravas
moculobisa da avtomobilis gabaritebis gamo maTi parkirebisa da dgomis
akrZalva qalaqebis centralur nawilebSi arsebuli gzebisa da quCebis qselze,
maTTvis sajarimo sanqciebis gamkacreba, savaldebulo dazRvevisa da teqnikuri
inspeqtirebis Rirebulebis mateba da a.S. rTuli reliefis pirobebSi
velosipedebis kargi alternativaa eleqtroskuterebi. isini iolad Zleven 6-8%-ian
aRmarTebs, rac velosipedistebisTvis praqtikulad SeuZlebelia. Sesabamisad
eleqtroskuterebi rTuli reliefis pirobebSi aSenebul qalaqebSi Zalian
efeqturia, oRond mxolod gadaadgilebis komfortulobisa da ekologiurobis
TvalsazrisiT. Tanamedrove qalaqebis mosaxleobis hipodinamiisgan gamowveuli
mwvave Sedegebisgan dacva da imavdroulad satransporto funqciebis Sesruleba
mxolod velosipedebiTaa SesaZlebeli.

3. daskvna
mgzavrTa gadaadgileba velosipedebiT, Tu is ganxorcieldeba uxifaTo da

moxerxebuli savelosipedo bilikebiT, mniSvnelovnad Seamcirebs msubuqi
avtomobilebiT, mikroavtobusebiT da avtobusebiT mgzavrTa araefeqtur
gadaadgilebas. Semcirdeba moZraobis intensivoba, moZraobiT datvirTvebis done
da Seferxebebi qalaqis quCebSi, Semcirdeba mavne nivTierebebis gamonabolqvi,
gajansaRdeba moqalaqeTa cxovrebis wesi da maTi sacxovrebeli garemo, mgzavroba
ki gaxdeba praqtikulad ufaso da bevrad usafrTxo.

literatura
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saTanado sakanonmdeblo bazis Seqmnis Sesaxeb“)
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Senoba-nagebobaTa Semomfarglavi kedlebis
Tboizolaciis sistemis mowyobis teqnologia

S. baqaniZe, i. marRiSvili, l. samxaraZe
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175,

Tbilisi, m. kostavas 77)
reziume. bolo wlebSi axali samSeneblo masalebis Seqmnam
gaamravalferovna zogadad, mSeneblobis da, maT Soris Senobebis
Semomfarglavi kedlebis Tboizolaciis sistemis mowyobis
teqnologiebi. naSromSi aRwerilia erT-erTi maTgani.
sakvanZo sityvebi: Semomfarglavi kedlebi; Tboizolaciis sistema;
maarmirebeli Sre; damcav-dekoratiuli Sre.

1.Sesavali
energoefeqturi mSeneblobisas gadamwyveti mniSvneloba eniWeba Senoba-

nagebobaTa Semomfarglavi kedlebis Tboizolaciis sitemis sworad
daproeqtebas konkretuli regionis klimaturi pirobebis gaTvaliswinebiT da
mis ganxorcielebas Tanamedrove teqnologiebis safuZvelze.

saqarTveloSi amJamad ZiriTadad gamoiyeneba Senobebis Semomfarglavi
kedlebis garedan daTbunebis teqnologia, romelic iTvaliswinebs
atmosferuli zemoqmedebisgan damcav-dekoratiuli Sris mowyobasac.

naSromSi aRwerilia zemoaRniSnuli teqnologia.

2.ZiriTadi nawili
a. Sesasrulebeli samSeneblo procesebi

Senoba-nagebobaTa Semomfarglavi kedlebis Tboizolaciis sistemis
mosawyobad saWiroa Semdegi samSeneblo operaciebis Sesruleba [1,2]:

_ fuZis (dasaTbunebeli kedlis gare zedapiris) momzadeba;
_ zeZirkvlis profilebis dayeneba;
_ Tbosaizolacio filebis (qafpolistirolis an mineraluri bambis)

dawebeba fuZeze dasawebebeli xsnariT;
_ fuZeze Tboizolaciis meqanikuri mimagreba (saWiroebis SemTxvevaSi, swp-is

Sesabamisad) – Tbosaizolacio filebis damatebiTi mimagreba samagri
elementebiT;

_ kedlis Riobebis ferdoebis daTbuneba;
_ damcavi zesadebebis dawebeba – kedlis kuTxeebisa da Riobebis ferdoebis

gasaZliereblad;
_ qafpolistirolis gamoyenebis SemTxvevaSi – mTeli misi gare zedapiris

moxexva zumfaris qaRaldiT;
_ webovani xsnariT da minaboWkos badiT Sesrulebuli maarmirebeli Sris

mowyoba;
_ filebis gare zedapiris mogruntva;
_  Txelfeniani mobaTqaSebiTi dafarvis datana;
_ dekoratiul-damcavi fenis mowyoba.

b. fuZis momzadeba
fuZis zedapiri gawmendili unda iqnas yovelgvari daWuWyianebisa da

meqanikuri usworobebisagan, romlebic adableben webos adgeziis xarisxs;
Zveli saRebavis da aSrevebuli baTqaSis Sre unda moSordes; zedapiri unda
dainamos da gaSrobis Semdeg usworobebi moswordes webo-cementis duRabiT
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(usworobebis 20 mm-ze meti siRrmisas) an webos SedgenilobiT (10 mm-mde
siRrmisas).

momzadebuli zedapiri unda moigruntos silikaturi gruntiT (Zlier
Sewovadi zedapirebis SemTxvevaSi) an pigmenturi gruntiT (mkvrivi, Seuwovadi
zedapirebis SemTxvevaSi).

g. sayrdeni profilebis dayeneba
sayrdeni (cokolis) profilebi unda damontaJdes saproeqto niSnulze

horizontalurad, zeZirkvlis mTel sigrZeze. profilebis gadabma sigrZeSi
unda moxdes SemaerTebeli elementebis gamoyenebiT, romlebic uzrunvelyofen
profilebis Tavisufal xazovan gafarToebas. profilebi kedelze magrdeba
xraxnuli dubelebiT, romlebic yendeba profilis mrgval xvrelebSi da
Camagrdeba fuZeSi winaswar gaburRul xvrelebSi, bijiT 30-40 sm. Senobis
kuTxeebSi yendeba kuTxis profilebi, romlebic adgilze gadaRunvis Semdeg,

magrdeba zeZirkvlis sworxazovan profilebTan (sur. 14).

sur. 1. ზეძირკვლის პროფილის მონტაჟი საყდენი პროფილის სახით

sur. 4. თბოიზოლაციის მონტაჟი ზეძირკვლის პროფილზე

Tbosaizolacio filebis dawebeba

sur. 2. ზეძირკვლის პროფილის ურთიერთმიერთება
პლასტმასის შემაერთებელი ელემენტის დახმარებით

sur.3. ზეძირკვლის პროფილის მომზადება
შენობის კუთხეში დასაყენებლად
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webos damzadeba xdeba mSrali narevis wyalTan SezavebiT, uSualod
gamoyenebis win.

qafpolistirolis filis gamoyenebisas saWiroa webos datana filis mTel
perimetrze zolis saxiT, siganiT 5 sm da filis SuaSi – 3 gundis saxiT,
diametriT daaxloebiT 10 sm.

webos datana mineraluri bambis filebze xdeba 2 Sred. pirveli Sre aris
Txeli da saWiroa adgeziis amaRlebisTvis. meore, ZiriTadi Sre, daitaneba

mTels zedapirze  Sris gamyarebamde da ”daivarcxneba” dakbiluli
savarcxliT kbilebis zomiT 10×10 mm (sur. 5).

sur. 5. damaTbunebeli filebis zedapirze webovani narevis datanis xerxebi.
dawebebisas filebi ganTavsebul unda iyos horizontalurad grZeli

mxriT. filebs Soris ar unda iyos RreCoebi. filis dawebeba xdeba ase:
webowasmul filas vayrdnobT kedelze saproeqto mdgomareobidan ramdenime
santimetriT gverdze da vaWerT misi erTdrouli gadacurebiT saproeqto
mdgomareobamde. filis dawebebis siswores vamowmebT aranakleb 2,4 m sigrZis
samarTiT. qveda rigis filebi mWidrod unda emxrobodnen zeZirkvlis
profilis sapire kants (sur. 6).

sur. 6. თბოიზოლაციის მიმაგრების კვანძი
filebis rigebi unda ganTavsdes aranakleb 10 sm-is pirgadadebiT. Senobis

kuTxeSic filebi unda iyospirgadadebuli (sur. 7 da 8).
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sur. 7. თბოიზოლაციის რიგითი ფილების  მიმაგრება კედელზე

sur. 8. თბოიზოლაციის ფილების დაწებება გადაბმით

d. saankero mowyobilobebis dayeneba

samagri elementebis dasayeneblad saWiroa, Tbosaizolacio filis
gavliT, fuZeSi xvrelis gaburRva. naburRis diametri unda
Seesabamebodes samagri elementis gare diametrs da siRrmiT 10 mm-iT
meti unda iyos saankero mowyobilobis CakeTebis siRrmeze (sur. 9).
naburRSi yendeba saankero mowyobilobis milisi. mimWeri sayeluri
Cafluli unda iyos filaSi misi zedapiris doneze. saankero
mowyobilobis gulari, misi tipis mixedviT, CaeWideba an Caixraxneba
milisSi.

sur. 9. სამაგრი ელემენტის დაყენება.
Tbosaizolacio filebis Camagrebis raodenoba Senobis ფასადის 1 m2-ze

damokidebulia filebis masalaze, sisqesa da kedlis simaRleze (cxr. 1, 2) da
sxvadasxvaa kedlis sibrtyesa da Senobis kuTxeSi.

saankero mowyobilobis minimaluri raodenoba, qafpolistirolis

filebis konstruqtiuli damagrebisTvis cxrili 1
საანკერო მოწყობილობის მინიმალური რაოდენობა კედლის სიმაღლისას, მ-ში

8-მდე 8-დან  20-მდე 20-ზე მეტი
კედელი კუთხე კედელი კუთხე კედელი კუთხე

მათბუნებელი სისქით 40-50 მმ
5 8 5 10 6 14

მათბუნებელი სისქით 60 მმ
4 8 5 10 6 14
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saankero mowyobilobis minimaluri raodenoba, მინერალური ბამბის
filebis konstruqtiuli damagrebisTvis. cxrili 2

საანკერო მოწყობილობის მინიმალური რაოდენობა კედლის სიმაღლისას, მ-ში

8-მდე 8-დან  20-მდე 20-ზე მეტი

კედელი კუთხე კედელი კუთხე კედელი კუთხე
მათბუნებელი სისქით 40-50 მმ

5 6-8 5 8-10 5 12-14

მათბუნებელი სისქით 60 მმ-ზე მეტი
4-5 4-8 4-6 8-10 4-6 10-14

qafpolistirolis da mineraluri bambis Tbosaizolacio filebi gamodis
Semdegi geometriuli zomebis: 100×50 sm; 120×60 sm da 120×20 sm (sxvadasxva
sisqis).

qvemoT, magaliTis saxiT, motanilia Senobis fasadis fragmentze samagri
mowyobilobebis ganTavsebis sqemebi (sur. 10).

sur. 10. კედელზე დიუბელების განაწილების სქემა.

e. maarmirebeli Sris mowyoba.
maarmirebeli Sre ewyoba filebis swor, sufTa zedapirze. samuSaoebi unda

warimarTos mimarTulebiT zemodan qvemoT, maarmirebeli masalis rulonis
siganis zolebad, Semdegi TanamimdevrobiT:
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_ kedlis zemo nawilSi, Tbosaizolacio filebze, magrdeba rulonad
daxveuli maarmirebeli badis kide;

_ filebis zedapirze, kedlis simaRlis 1 metrian monakveTze, dakbiluli

SpateliT (safiTxiT) Tanabrad daitaneba webos  Sre, sisqiT aranakleb 2 mm;
_ TandaTan vSliT rulons da brtyeli safiTxiT maarmirebel bades

vflobT weboSi;

_ webos  Sris gaSrobamde masze daitaneba webos  Sre,  sisqiT aranakleb
1 mm, iseTnairad, rom maarmirebeli bade mTels zedapirze dafaros weboTi.
maarmirebeli bade pirgadadebuli unda iyos momijnave badeebTan aranakleb 10
sm-sa yvela mimarTulebiT (sur. 11 da 12).

v. dekoratiul-damcavi Sris mowyoba

dekoratiul-damcavi Sris mosawyobad SesaZlebelia damcav-mosapirkeTebeli
mobaTqaSebis sxvadasxva tipis gamoyeneba: mineraluris, silikaturis,
polimerulis, silikonuris.

polimeruli an  silikonuri mobaTqaSebis datanamde maarmirebeli Sris
zedapiri unda moigruntos.

3. daskvna

Senoba-nagebobaTa Semomfarglavi kedlebis Tboizolaciis sistemis
daproeqtebisas didi mniSvneloba eniWeba Tanamedrove, mowinave teqnologiebis
SerCevas axali saSeni masalebis gamoyenebiT.
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განთავსება კედელზე



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

78

rkinabetonis rTuli konstruqciebis yalibebis
mowyoba samSeneblo moedanze

i. qvaraia, a.firosmaniSvili
(saqarTvelos teqnikuri universiteti, m.kostavas q.#77, 0175, Tbilisi,

saqarTvelo)
reziume. statiaSi ganxilulia samSeneblo  moedanze, nebismieri
sirTulisa da moxazulobis rkinabetonis konstruqciuli elementebis
mosawyobi xis sayalibe sistemebis agebis mravalmxrivi SesaZleblobebi.
am dros mTavari amocanaa yalibis karkasuli nawilis Semadgeneli
elementebis simartivis da maTi simtkicis uzrunvelyofa.

sakvanZo sityvebi: rkinabetoni; betoni; dabetoneba; yalibi; ageba;
xe; simtkice; sixiste; gumbaTi; TaRi.

1. Sesavali
Tanamedrove mSenebloba ZiriTadad monoliTuri rkinabetoniT

xorcieldeba. Senobebis arqiteqturuli gadawyvetidan gamomdinare, xSirad
rkinabetonis rTuli da arasworxazovani konstruqciuli elementebis asagebad
SeuZlebelia samSeneblo praqtikaSi arsebuli yalibebis gamoyeneba. aseT
SemTxvevaSi aucilebeli xdeba sruliad axali, individualuri tipis
yalibebis an sayalibe sistemebis specialuri dakveTiT Sesruleba. es, rogorc
wesi  sayalibe proeqtis SedgenasTan da qarxnuli wesiT maT damzadebasTan
aris dakavSirebuli sxvadasxva masalis gamoyenebiT (liToni, xe, plastmasa da
sxva) da mniSvnelovan SromiT da materialur danaxarjebs iwvevs. gacilebiT
mizanSewonilia am mizniT samSeneblo obieqtze arsebuli yvela
SesaZleblobis gamoyeneba.  pirvel rigSi es gulisxmobs sadurglo saamqroSi
saWiro moxazulobis xis yalibebis agebas Tanamedrove wvrilfarovani
yalibebis Semadgeneli elementebis gamoyenebiT. Semdeg aseTi yalibebis
gadatana da damontaJeba samuSao adgilze sirTules ar warmoadgens.

2. ZiriTadi nawili

didi raodenobiT individualuri, aratipobrivi yalibebis mowyoba
saWiro gaxda rkinabetonis gumbaT-TaRovani taZris agebisas q.TbilisSi,
maxaTas mTaze. taZris arqiteqtura gamorCeuli iyo Zalian rTuli da
sxvadasxva mrudxazovani konstruqciuli elementebis simravliT. TiToeuli
konstruqciuli elementis dabetoneba sruliad gansxvavebuli saxis yalibis
mowyobas moiTxovda, amasTan zogi mxolod erTxel an  or-samjer SeiZleba
yofiliyo gamoyenebuli. sayalibe samuSaoebis Sesrulebis gamartivebisa da
mSeneblobis vadebis daCqarebis mizniT yvela yalibis ageba moxda sadurglo
saamqroSi, samSeneblo moedanze arsebuli masalebis da sayalibe elementebis
gamoyenebiT. amisaTvis mTavari iyo yalibis karkasis Semadgeneli calkeuli
xisti elementebis sworad mowyoba, romelTa erTianoba uzrunvelyofda
mTliani karkasis  simtkices. aseTi elementebi sayalibe sistemis sirTulidan
gamomdinare SeiZleba iyos rogorc ubralo Zelakebi, ise sxvadasxvanairi
erTi, ori an metsafexuriani CarCoebi, romlebic Semdeg faneriT ifareba.
sur.1-ze naCvenebia martivi TaRis mosawyobi yalibis ageba. misi simtkice
miRweulia vertikaluri da maTi gasamagrebeli daxrili Zelakebis
saSualebiT, sur.2-ze moyvanilia gumbaTis yelis sawyisi wriuli nawilis
yalibis ageba samkuTxa formis mqone CarCoebis saSualebiT.
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sur.1. martivi TaRis mosawyobi yalibis ageba sur.2. yalibis ageba samkuTxa CarCoebiT

me-3 suraTze mocemulia rTuli TaRovani rigelis yalibis ageba sadasxva
sixistis elementebis gamoyenebiT.

sur.3. TaRovani rigelis yalibis mowyoba

sainteresoa naxevargumbaTovani oriarusiani sayalibe sistemis mowyoba. misi
pirveli iarusis karkasi aigo trapeciuli tipis CarCoebiT, xolo zeda iarusi
naxevarTaRovani brtyeli sixistis elementebiT, romlebic mzaddeboda
sayalibe laminirebuli farebisgan (sur.4).

sur.4. naxevargumbaTovani sayalibe sistemis ageba
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yvelaze sapasuximgeblo iyo taZris gumbaTis yalibis damzadeba. igi sami
iarusisagan Sedgeboda: pirveli – trapeciuli CarCoebiT; meore – samkuTxa
CarCoebiT, mesame ki kvlav brtyeli laminirebuli elementebiT.

sur.5. gumbaTis samiarusiani sayalibe sistemis ageba

dabetonebis Semdeg dasrulebuli konstruqciuli elementebis misaRebad,
aucilebelia yalibis safaris sisworis uzrunvelyofa. es misi Semadgeneli
elementebis absoluturi TanazomierebiT miiRweva.

3. daskvna
1. samSeneblo moedanze arsebuli masalebis gamoyenebiT SesaZlebelia
nebismieri sirTulis da moxazulobis rkinabetonis konstruqciuli
elementebis mosawyobi xis yalibebis da sayalibe sistemis ageba. am dros
mTavari amocanaa warmoadgens yalibis karkasuli nawilis Semadgeneli
calkeuli xisti elementebis sworad SerCeva;
2. yalibebis sirTulidan gamomdinare, maTi karkasis simtkicis
uzrunvelsayofad SesaZlebelia sixistis elementebad xis Zelakebis,
martivi da rTuli CarCoebis gamoyeneba, romelebic absoluturad
erTnairi unda iyos,

literatura
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sagzao samosis saeqspluatacio xarisxis SenarCuneba

a. burdulaZe, d. gewaZe, T. papuaSvili

(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,
saqarTvelo)

reziume. statiaSi ganxilulia Tu ramdenad mniSvnelovania gzis
drouli SekeTeba da Senaxva misi saeqspluatacio xarisxis rac
SeiZleba maRal doneze SesanarCuneblad. sagzao safaris zedapiri
garda transportiT datvirTvisa ganicdis klimaturi faqtorebis
zemoqmedebas. maT Soris wyali sagzao samosis yvelaze didi mteria.
droTa ganmavlobaSi sagzao samosis xarisxi uaresdeba. gadawyvetileba
imasTan dakavSirebiT Tu ra zomebia misaRebi dazianebebis
aRmosafxvrelad gzis safaris gaumjobesebis mizniT, xSirad
SezRudulia biujetiT. amitom Zalian mniSvnelovania swori
gadawyvetilebis droulad miReba. vinaidan gzis gauareseba droTa
ganmavlobaSi eqsponencialurad izrdeba.
sakvanZo sityvebi: konstruqcia; asfaltbetoni.

1. Sesavali

gzis zedapiris warmomqmneli safari, rogorc wesi, sagzao samosis
erTaderTi xiluli nawili. is Zevs sxvadasxva masalisgan Semdgari safuZvlis
ramdenime fenaze, misi simaRle xandaxan 1 metrs aRemateba. Tavis mxriv
safuZveli aris gzis nawili, romelic masze gamavali satransporto
saSualebebis mier warmoqmnil datvirTvas gadascems grunts - bunebriv
masalas. grunti Cveulebriv sustia da ar gaaCnia sakmarisi mzidunarianoba.
swored amitom, sagzao samosis damsaxurebiT, moZravi satransporto
saSualebebis mxridan zedapirze moqmedi datvirTva nawildeba gruntis did
farTobze.

transportis mxridan datvirTvis garda, sagzao safaris zedapiri ganicdis
mzis sxivebis, qaris, wvimis, Tovlis da sxva bunebrivi movlenis zemoqmedebas.
gzis zedapiris teqnikur maxasiaTeblebze es zemoqmedeba SeiZleba
warmovidginoT Semdegnairad:

- siTburi zemoqmedeba igi iwvevs moculobis cvlilebas. gzis zedapiris
temperaturis yoveldRiur ryevebs didi mniSvneloba aqvs. araxelsayreli
klimatis pirobebSi organuli SemkvrelebiT gamyarebulma gzebma, ganTiadsa da
naSuadRevs Soris drois SualedSi SeiZleba ganicados ryeva 50°C-ze meti
temperaturis farglebSi. amave dros, civi klimatis pirobebSi gzebi mTeli
zamTris ganmavlobaSi dafarulia TovliT da amitom inarCunebs SedarebiT
mudmiv temperaturas;
_ dabali temperaturebis zemoqmedeba. gayinva-galRobis ganmeorebiTi
ciklebi iwvevs gzebis zedapiris seriozul dazianebas;
_ dasxiveba. gzis zedapirze moxvedrili ultraiisferi sxivebi iwvevs
bitumis Jangvas, ris Sedegadac is xdeba myife. es procesi cnobilia rogorc
dabereba.
_ wyali sagzao samosis yvelaze didi mteria. mSrali masalis mzidi unari
yovelTvis ufro metia, vidre nestianisa. Sesabamisad, Zalian mniSvnelovania
safuZvelSi wylis SeRwevis arideba, gansakuTrebiT, mis qveda fenebSi
ganTavsebul ufro dabali xarisxis masalebSi.
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2. ZiriTadi nawili

sagzao samosis xarisxi uaresdeba araerTi mizezebis gamo, romelTaganac
yvelaze mniSvnelovania garemos zemoqmedeba da gzis datvirTva satransporto
saSualebebiT. sur. 1-ze naCvenebia, rogor  icvleba gzis mdgomareoba droSi
da datvirTvis mixedviT.

sur. 1. gzis mdgomareobis gauaresebis maCveneblebi
gzis damcavi samuSaoebi Cveulebriv Semoifargleba misi safuZvlidan wylis

amoRebisa da misgan wylis arinebiT. es iTvaliswinebs safaris hermetiulobis
SenarCunebas da sadrenaJo sistemis muSaobis efeqturobas, romelic
gamoricxavs wylis dagrovebas gzis napirze.

wyali, rogorc wesi, safuZvelis zeda nawilSi aRwevs safarSi arsebuli
bzarebidan, rasac xSirad xels uwyobs zedapirze wylis dagubeba. amitom
aucilebelia bzarebis gaCenisTanave maTi dauyoneblivi dagmanva, xolo
gzispiri unda gaiwmindos da gaswordes wylis Camodinebis gasaadvileblad.
bzarebis droulad gamovlenisas, daberebis movlenebTan efeqturi brZola
SeiZleba zedapirze bitumis emulsiiT ganzavebuli Txeli fenis dagebiT.
ufro seriozuli dazianebebis zevidan xdeba cxeli asfaltbetonis Txeli
fenis datana.

aseTi RonisZiebebi, romelTa mizania safaris drekadobis da cveTamedegobis
SenarCuneba, efeqturi iqneba mxolod im SemTxvevaSi, Tu sagzao samosis
mdgomareobis gauareseba gamowveulia garemos zemoqmedebiT.

sagzao samosis mdgomareobis gauareseba Cveulebriv SedarebiT neli
procesia. sagzao samsaxurebi xSirad gamoiyeneben monacemebis bazebs sagzao
samosis xarisxis marTvis sistema (Pavement Management System, PMS), romelic
iZleva gzis saeqspluatacio maxasiaTeblebis uwyveti kontrolis saSualebas.
sur. 2-ze warmodgenilia PMS-is tipuri grafiki, romelic asaxavs drouli
momsaxureobisa da gzis SekeTebis efeqturobas. es grafiki aCvenebs ramdenad
mniSvnelovania gzis drouli Senaxva misi saeqspluatacio xarisxis rac
SeiZleba maRal doneze SesanarCuneblad.
Cveulebriv ganixileba dazianebuli gzis SekeTebis araerTi varianti, da
xSirad Znelia gansazRvro, romeli maTgania saukeTeso. optimaluri variantis
SerCevisaTvis aucilebelia pasuxi gaeces or mniSvnelovan kiTxvas:
_ faqtobrivad ra ar Seesabameba moTxovnebs arsebul sagzao samosSi? _
aucilebelia imis dadgena, dazianebulia mxolod safari, Tu sagzao samosis
safuZvelic.
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sur. 2. gzis gegmuri momsaxurebisa da SekeTebis grafiki misi xarisxis
kontrolis Sedegebis mixedviT

_ sinamdvileSi ra unda gzis mflobels? - igegmeba Tu ara magaliTad,
gzis momsaxurebis 15 wliani saangariSo vada Tu gaTvaliswinebulia naklebi
kapitaldanaxarjebi, sagzao samosis saWiro mdgomareobis SenarCuneba, vTqvaT
momdevno xuTi wlis ganmavlobaSi?
pasuxebi am or kiTxvaze dagviyvans SekeTebis meTodis im variantis arCevamde,
romelic iqneba rentabeluri, misi miznis da vadebis mxriv SezRudvebis
gaTvaliswinebiT.

kidev erTi mniSvnelovani aspeqti, romelic gavlenas axdens am
gadawyvetilebaze, warmoadgens SekeTebis calkeuli meTodebis praqtikuli
Sesrulebadoba. sagzao moZraobis regulirebam, amindis pirobebma da
resursebis arsebobam SeiZleba mniSvnelovnad imoqmedos proeqtis
realizaciaze da zogjer Tavidanve gamoricxos zogierTi varianti.

3. daskvna
gadawyvetileba imasTan dakavSirebiT Tu ra zomebia misaRebi dazianebebis

aRmosafxvrelad sagzao samosis gaumjobesebis mizniT an mxolod misi
mocemuli saeqspluatacio xarisxis SesanarCuneblad, xSirad nakarnaxevia
sabiujeto SezRudvebiT. moklevadiani kapitaldabandebebi SeiZleba Zalian
efeqturi iyos. sagzao samosis SekeTeba xSirad gadaideba xolme misi gzis
rekonstruqciasTan gasaerTianeblad, misi geometriis cvlilebis mizniT,
moZraobis damatebiTi zolebis mosawyobad da a.S. TiToeuli aseTi
gadawyvetileba SesakeTebel samuSaoebTan dakavSirebiT unda miiRebodes,
mTlianobaSi sagzao qselis mdgomareobisgan damoukideblad. magram
umoqmedoba da sagzao samosis kidev ufro gauaresebis daSveba yvelaze cudi
gadawyvetilebaa, vinaidan gauareseba droTa ganmavlobaSi eqsponencialurad
izrdeba.
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samSeneblo obieqtebis  xarjTaRricxvis  faswarmoqmnis
adekvaturobis eqspertizis Catarebis meTodika

n. rodonaia
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,

saqarTvelo)

reziume. statiaSi mocemulia samSeneblo obieqtebis xarjTaRricxvis
faswarmoqmnis adekvaturobis eqspertizis Catarebis meTodika, romelic
Sedgeba: zogadi debulebebisa da ZiriTadi procedurebisagan, romelic
gansazRvravs eqspertizis Catarebis Tanmimdevrobas da Sesrulebuli
eqspertizis daskvnis momzadebis da damkveTze gadacemis proceduras.
sakvanZo sityvebi: samSeneblo obieqti; xarjTaRricxva; faswarmoqmna;
adekvaturoba; eqspertiza.

1. zogadi debulebebi
meTodikis mizania samSeneblo samuSaoebis saxelmwifo Sesyidvis procesSi

pretendentis mier warmodgenili xarjTaRricxvis mixedviT SesaZlebelia Tu
ara moTxovnili samuSaoebis Sesruleba, anu faswarmoqmnis adekvaturobis
dadgena _ eqspertizis daskvnis momzadebis procedurebis Tanamimdevrobis
damuSaveba.

2. ZiriTadi procedurebi eqspertizis Casatareblad
samSeneblo obieqtis xarjTaRricxvis faswarmoqmnis adekvaturobis  Sefaseba/

inspeqtirebis procedurebi:
• eqspertizis  procesi xorcieldeba teqnikuri reglamentis - „samSeneblo
samuSaoebis xarjTaRricxvis faswarmoqmnis adekvaturobis dadgenis meTodika“-
s  saqarTvelos mTavrobis dadgenileba N#439, 2017 wlis 26  seqtemberis
mixedviT[1];
• xarjTaRricxvis  faswarmoqmnis adekvaturobis dadgenis mizniT,
pirvelrigSi unda Catardes pretendentis mier warmodgenili  resursuli
meTodiT Sedgenili xarjTaRricxvis eqspertiza (inspeqtireba) Rirebulebis
Sefasebis kuTxiT, saqarTvelos kanonmdeblobiT samoqmedod daSvebul
samSeneblo normebsa da wesebSi gaTvaliswinebuli meTodebis  (resursuli
meTodi) gamoyenebiT.  maT Soris unda dadgindes:
a). Seesabameba Tu ara faswarmoqmnis adekvaurobis eqspertizis (inspeqtirebis)
CatarebisaTvis warmodgenili satendero xarjTaRricxvis monacemebs
(TiToeuli samuSaos dasaxeleba, moculoba),  pretendentis mier warmodgenili
resursuli meTodiT Sedgenili xarjTaRricxvis Sesabamisi monacemebi, maTi
ganzomilebis erTeulebis da moqmedi samSeneblo normebis da wesebis
normatiuli maCveneblebis gaTvalisiwnebiT, agreTve aris Tu ara pretendentis
mier warmodgenili resursuli meTodiT Sedgenil xarjTaRricxvaSi
mocemuli TiToeuli samuSaos jamuri Rirebuleba satendero xarjTaRricxvis
Sesabamisi dasaxelebis samuSaos jamuri Rirebulebis farglebSi, Tumca
pretendentis mier warmodgenil resursuli meTodiT Sedgenil
xarjTaRricxvaSi  mocemuli  romelime samuSaos jamuri Rirebuleba
SesaZlebelia aRematebodes satendero xarjTaRricxvaSi mocemul imave
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samuSaos jamur Rirebulebas zednadebi xarjebis da gegmuri mogebis
Semcirebis xarjze;

b). materialuri, SromiTi da manqana-meqanizmebis resursebis aucilebloba
da sakmarisoba.
• pretendentis mier warmodgenili resursuli meTodiT Sedgenili
xarjTaRricxvis, resursul meTodze dayrdnobiT eqspertizis (inspeqtirebis)
procesSi, eqspertis mier Sedgenili unda iqnes sakontrolo svetebi,
romlebSic Setanili iqneba pretendentis mier warmodgenil dokumentebSi
mocemuli Rirebulebebi.
• TiToeuli tipis  samuSaos Sesasruleblad gansazRvruli xelfasis
odenoba naklebi ar unda iyos, Sesabamisi periodisTvis  gamocemuli
aRiarebuli bazris kvlevebis Sesaxeb Sesabamis gamocemebSi asaxul
monacemebze dayrdnobiT, am samuSaos Sesasruleblad resursuli meTodiT
gansazRvruli xelfasis odenobis 70%-ze.
• im SemTxvevaSi rodesac xarjTaRricxva iTvalisiwnebs sxvadasxva tipis
masalis (mag: duRabis, mozaikis da sxva) obieqtze damzadebas, pretendentis
mier warmodgenili gaSlil saxemde gaSifruli an resursuli meTodiT
Sedgenili xarjTaRricxvis sakontrolo svetebi unda Seicavdes aseTi
masalebis gaSlili saxis  ganfasebas, N439 teqnikuri reglamentis Nme-6 muxlis
meore punqtis „a“ qvepunqtSi aRniSnuli, pretendentis mier warmodgenili
dokumentebis monacemebis Sesabamisad. amasTan erTad, warmogenili unda iyos,
maT dasamzadeblad samSeneblo normebiT da wesebiT standartebiT
gansazRvruli manqana-meqanizmis arsebobis damadasturebeli dokumenti.
• saWiroebis SemTxvevaSi resursuli meTodiT Sedgenili xarjTaRricxva
pretendentis mier unda dazustdes (maT Sorispretendentis zednadebi
xarjebis da gegmuri mogebis Semcirebis xarjze) imis gaTvaliswinebiT,  rom
sakontrolo svetebSi miRebuli  TiToeuli dasaxelebis samuSaos Rirebuleba
ar unda aRematebodes am xarjTaRricxvaSi Sesabamisi samuSaos Rirebulebas,
riTac dasturdeba am samuSaos garkveul fasaad Sesrulebis SesaZlebloba.
• pretendentis mier warmodgenili  resursuli meTodiT Sedgenili,
dazustebuli xarjTaRricxvis jamuri Rirebuleba ar unda aRematebodes
tenderiT dafiqsirebul Tanxas.
• ZiriTad masalebze, romelTa Rirebuleba dabali iqneba Sesabamisi
periodisTvis gamocemuli/aRiarebuli bazris kvlevebis Sesaxeb Sesabamis
gamocemebSi asaxul monacemebze, unda iqnes warmodgenili Sesyidvis invoisebi
an/da pretendentis mier eqspertizis (inspeqtirebis) CatarebisaTvis
dokumentebis wardgenamde araumetes eqvsi Tvis periodSi msgavsi masalebis
SeZenis sasaqonlo zednadebebi, sxva SemTxvevaSi masalis dabali fasi
gamyarebuli unda iqnas pretendenti organizaciis sakuTrebaSi arsebuli
Sesabamisi masalis maragebiT (sabuRaltro naSTebiT) an/dakarierebis,
saamqroebis da a.S. flobiT da Sesabamisi damowmebuli kalkulaciebis
warmodgeniT;
• samuSaos Sesasruleblad saWiro manqana-meqanizmebis gamoyenebis
Rirebulebac dadasturebuli unda iqnes saqarTvelos samoqalaqo kodeqsiT
gaTvaliswinebuli sargeblobis formebis (ijara, qiravnoba da sxva)
Sesabamisad gaformebuli xelsekrulebebiT) an da sakuTrebis
damadasturebeli dokument(eb)iT;
• saWiroebis SemTxvevaSi raime sakiTxis gadawyvetisaTvis, romelic
scildeba dadgenil normebs, standartebsa da meTodebs, warimarTeba
inspeqtorsa da teqnikur menejers Soris profesiuli msjeloba.
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• inspeqtireba (eqspertiza) xorcieldeba da gaicema Sesabamisi
inspeqtirebis angariSi (eqspertizis daskvna), romelic unda Seicavdes
eqspertizis Catarebis meTods, SeniSvnebisa da dadebiTi Sefasebis
dasabuTebas. saboloo Sefaseba unda iyos erTmniSvnelovnad dadebiTi an
uaryofiTi. daskvna unda Seicavdes Canawers, Seesabameba Tu ar wardgenili
xarjTaRricxva N439-e reglaments.
3. Sesrulebuli  inspeqtirebis angariSis  (eqspertizis daskvnis)  damtkicebisa
da damkveTze gadacemis procedura
• inspeqtirebis angariSs amuSaves inspeqtori an inspeqtorebi (eqspertebi),
aformeben dadgenili  formiT da gadascemen teqnikur menejers;
• teqnikuri menejeri inspeqtoris an inspeqtorebis mier momzadebul
angariSs amowmebs teqnikurad da adgens mis  siswores.  zxarvezis arsebobis
SemTxvevaSi, angariSi SeniSvnebis miTiTebiT ubrundeba inspeqtors an
inspeqtorebs  xelaxla dasamuSaveblad.  xarvezis/xarvezebis  ar arsebobis
SemTxvevaSi, teqnikuri menejeri warmodgenil angariSs amowmebs xelmoweriT
da gadascems io-s  xelmZRvanels dasamtkiceblad;

• io-s xelmZRvaneli inspeqtirebis angariSs amowmebs, administraciulad
daamtkicebs xelmoweriTa da beWdiT. Semdeg gadascems ofisis menejers;

• inspeqtirebis angariSi mzaddeba or egzempliarad;
• inspeqtirebis angariSs askanerebs io-s ofisis menejeri da inaxavs erT

egzempliarsa da eleqtronul versias 5 wlis ganmavlobaSi;
• momzadebuli angariSis erTi egzempliari da damkveTis mier
warmodgenili dokumentacia gadaecema damkveTs,  gasuli da momzadebuli
dokumentis JurnalSi aRniSvniT da xelmoweriT. formdeba samuSaos
dasrulebis Sesaxeb miReba-Cabarebis aqti.

literatura
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sagzao samosis SekeTeba reciklirebis meTodiT

a. burdulaZe, d. gewaZe, T. papuaSvili

(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,
saqarTvelo)

reziume. sagzao samosis SekeTebis efeqturi variantis SerCeva metad
mniSvnelovani sakiTxia da sxva faqtorebTan erTad mniSvnelovnadaa
damokidebuli samosis dazianebis xarisxze. statiaSi ganxilulia
samosis SekeTebis reciklirebis meTodi da misi gamoyenebis efeqturoba.
sakvanZo sityvebi: sagzao konstruqcia; asfaltbetoni.

1. Sesavali
asfaltbetonis sagzao safaris zedapiruli SekeTeba rogorc wesi 5-10sm-is

siRrmeze vrceldeba da igi gamoiyeneba mxolod im SemTxvevaSi, rodesac
dazianebulia mxolod safaris zeda sacveTi fena.

yvelaze xSirad zedapiris SekeTebaSi igulisxmeba:
• dazianebul zedapirze cxeli asfaltbetonis Txeli fenis (4-5sm) dageba.
• freza da Secvla. es meTodi iTvaliswinebs dabzaruli asfaltbetonis

fenis moSorebasa da misi axali cxeli narevis feniT Secvlas.
• reciklireba. reciklireba xorcieldeba arsebuli sagzao samosis

masalisgan axali cxeli narevis momzadebiT. amasTan asfaltbetonis
Tvisebebi SeiZleba mizanmimarTulad Seicvalos, axali masalis da/an
axali Semkvrelis damatebiT.

sagzao samosis konstruqciaSi problemebis aRmofxvra, ganixileba,
grZelvadian gadawyvetilebad. sagzao samosis aRdgenis yvelaze farTod
gamoyenebadi meTodebi:

• sruli rekonstruqcia. igi iTvaliswinebs arsebuli gzis mocilebas da
misi xelaxali mSeneblobis dawyebas.

• arsebul zedapirze damatebiTi fenebis dageba. zevidan dagebuli
asfaltbetonis sqeli fenebi xSirad moZraobis didi intensiurobis mqone
gzebis sagzao samosis  problemebis yvelaze martiv gadawyvetileba.
Tumca, gzis simaRlis gazrda, xSirad iwvevs drenaJisa da sxva gzebTan
mierTebis problemebs.

• reciklireba dazianebuli sagzao samosis mTel siRrmeze. aseTi gziT
ewyoba axali sqeli fena, romlis simtkice SeiZleba gaizardos
Semkvrelebis damatebiT. reciklirebis amocanas arsebuli gzis masalis
maqsimalur gamoyeneba. amasTanave reciklirebaze dabali donis masala
dauzianebeli rCeba.

• reciklirebis ori meTodis kombinacia: ,,adgilze“, rodesac arsebuli
sagzao samosis masala gamoiyeneba aqve axali narevis mosamzadeblad da
dasagebad, da ,,qarxanaSi“, rodesac xdeba am masalis gatana
asfaltbetonis qarxanaSi da Semdeg axali narevis saxiT ukan motana da
dageba. es meTodi iZleva arsebuli sagzao samosis did siRrmeze
gadamuSavebis saSualebas.

sagzao samosis aRdgenis ramdenime variantis analizis mizania maTgan
Rirebulebis mixedviT optimaluris SerCeva.

2. ZiriTadi nawili
sagzao samosis tipuri konstruqciebi reciklirebis meTodiT aRdgenisas.

ZiriTadad SeiZleba davyoT sam jgufad:
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• konstruqciebi, romlebic Seicaven sqel (+10 sm) asfaltbetonis fenas,
romelic mowyobilia kargi xarisxis RorRis safuZvelze, CBR>80%
mniSvnelobiT;

• konstruqciebi, romlebic Seicaven asfaltbetonis fenas (plius sacveTi fena)
sisqiT araumciresi 10 sm, romelic mowyobilia kargi xarisxis RorRis
safuZvelze, CBR>80% mniSvnelobiT;

• konstruqciebi, romlebic Seicavs safuZvelis fenebs sisqiT 150mm bunebrivi
xreSisgan, romelic mowyobilia qveda 150 mm-ian kargi xarisxis qveSsagebze.
Cveulebriv, orive fena mowyobilia CBR>45%-iani masalisgan.

gaTvaliswinebulia gruntis sami gansxvavebuli mzidi unari:
• ,,kargi“, rodesac grunti Sedgeba bunebrivi xreSisgan 45%-ze meti CBR

mniSvnelobiT;
• ,,saSualo“, rodesac grunti Sedgeba bunebrivi xreSisgan daaxloebiT 25%-iani

CBR mniSvnelobiT;
• ,,cudi“, rodesac grunti Sedgeba Tixovani masalisgan maqsimum 7%-iani CBR

mniSvnelobiT.
praqtikam aCvena, rom cxeli asfaltbetonis narevis fenebi SeiZleba

Seicvalos aqafebuli bitumiT stabilizebuli asfaltbetonis fenebiT.
aqafebuli bitumiT damuSavebul frezirebul masalas aqvs msxvilmarcvlovani
gaumagrebeli masalis Tvisebebi. aqafebuli bitumi nawildeba masalaSi, magram
es ar aris asfaltbetoni. cxeli asfaltbetonis narevisagan gansxvavebiT,
aqafebuli bitumiT damuSavebuli masala, ar aris liandebis warmoqmnisken
midrekili, vinaidan misi qceva fenaSi damokidebulia datvirTvaze da ara
temperaturaze. aqafebuli bitumiT damuSavebul frezirebul masalas eqneba
cxel asfaltbetonTan SedarebiT maRali forianoba, rac amcirebs bzarebis
warmoqmnisaken midrekilebas. magram saWiroebs asfaltbetonis safaris
sakmarisi sisqis fenas wylis SeRwevis asarideblad da moZravi transportiT
cveTisgan dasacavad. aqafebuli bitumiT damuSavebuli frezirebuli masala
srulad inarCunebs Tavisi simtkicis maxasiaTeblebs wyliT gaJRenTil
mdgomareobaSi.

praqtikaSi farTod gavrcelebulia ,,orfeniani“ reciklireba (,,two-part
recycling”). pirveli fenis reciklireba xdeba ,,adgilze“, meore - frezirebuli
masalis regeneraciiT, romlis aReba SeiZleba ukve arsebuli nayaridan an
SeiZleba miRebuli iyos reciklirebis win frezirebiT (sur.1). arsebuli
safaris zeda nawilis winaswari frezirebis gamo, momdevno reciklirebis
siRrme SeiZleba iyos meti, vidre es SesaZlebeli iqneboda arsebuli
zedapiriT reciklirebis SemTxvevaSi. es iZleva problemuri qveSsagebi fenis
damuSavebis saSualebas.

sur. 1. ,,orfeniani“ reciklirebis variantebi
varianti 1: ,,orfeniani“ riciklireba motanili masaliT varianti 2: ,,orfeniani“ reciklireba arsebuli masaliT



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

89

naklebad datvirTuli gzebis sagzao samosis dazianebis mizezi xSirad aris
zeda fenebis tenmgrZnobiaroba. es masalebi Cveulebriv xasiaTdeba maRali
plastikurobiT (PI>10), romlis aRmofxvra SesaZlebelia Camqrali kiriT
damuSavebiT (modificirebiT). aseTi damuSaveba Cveulebriv xorcieldeba
qveSsagebi fenis qveda napiramde reciklirebiT (20-30sm-is siRrmeze) 2-4%-iani
kiris damatebiT. Tumca safaris srulfasovani aRdgenisaTvis aucilebelia
damatebiTi fenebis mowyoba an meore damuSavebis Catareba axali reciklirebis
saxiT, organuli SemkvreliT (sur. 2). aseTi ormagi reciklireba cnobilia
rogorc ,,orfaziani“ (,,two stage” recycling) da Cveulebriv sruldeba Semdegi
TanamimdevrobiT:

• arsebuli zeda fenis masalis modifikacia reciklirebis gziT, sakmarisi
raodenobis Camqrali kiriT misi plastikurobis Sesamcireblad an
aRmosafxvrelad;

• 24 saaTis ganmavlobaSi, am modificirebuli masalis fenis zeda nawilis
axaliT reciklirebis Sesruleba siRrmeze, romelsac gansazRvravs
sagzao samosis konstruqcia, aqafebuli bitumis an bitumis emulsiis
damatebiT.

nax.2. orfaziani reciklirebis procesi

3. daskvna
sagzao samosis SekeTebis efeqturi variantis SerCeva, pirvel rigSi,

damokidebulia dazianebis xarisxze. praqtikaSi gavrcelebulia safaris
zedapiruli SekeTeba, rac efeqturia mxolod im SemTxvevaSi Tu safaris
dazianeba vrceldeba 5-10 sm siRrmeze.

dazianebis ufro maRali xarisxis SemTxvevaSi mizanSewonilia reciklirebis
gamoyeneba qafbitumiT, ormagi reciklireba an orfaziani reciklireba.
efeqturi variantis SerCeva xorcieldeba Rirebulebis minimizaciis pirobidan
gamomdinare.
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q. Tbilisis parkirebis problemebi da maTi
gadawyvetis gzebi

n. xabeiSvili, n. demetraSvili
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175 Tbilisi,

saqarTvelo)
reziume. ganxilulia q. TbilisSi parkirebis problemebs, rac
gulisxmobs arsebuli parkirebis da problemuri adgilebis  Seswavlas
da mis aqtulurobas. problema mzardia rac gamowveuli manqanebis
raodenobrivi zrdiT, es aseve aisaxeba qalaqSi sacobebis momatebaze
yvelaferi es ki qalaqSi qmnis qaoss.
sakvanZo sityvebi: parkirebis problemebi; sacobebi.

1. Sesavali
parkirebis Tema dRes sakmaod aqtualuria da did problemas warmoadgens.

amasTanave, rac dro gadis, es sakiTxi ufro da ufro mwvavdeba da met
diskomforts uqmnis mosaxleobas. saWiroa sxvadasxva teritoriaze sxvadasxva,
mosaxerxebeli gzebis moZebna pakirebis problemis aRmosafxvrelad. msgavsi
problemis winaSe sxva ganviTarebadi qveynebic idgnen, Pparkirebis swori
gadawyvetiT ki problema mogvarda, ramac aseve,gamoiwvia maTi procentuli
raodenobis Semcireba.

2. ZiriTadi nawili
parkingis marTvis `istoria” faqtobrivad 2005 wlidan iwyeba. Mmiuxedavad

imisa, rom wina saukunis meore naxevridan q. Tbilisis gengegma mudmivad
iTvaliswinebda avtoparkingis perspeqtiul problemebs, realurad qalaqi
mainc moumzadebeli daxvda avtotransportis moWarbebasa da qalaqis aqtiur
ganviTarebas. Ggarda imisa, rom qalaqi ar aRmoCnda saWiro raodenobis
avtosadgomebiT uzrunvelyofili, realurad dadga problema marTvisa.

2007 wels konkursis (auqcionis) gamarjvebulad gamocxadda ori mewarme
subieqti. Ggamarjvebis gadamwyveti faqtori iyo saerTo Semosavlis ganawileba
60%-40% meijaris sasargeblod.Oorma konsorciumma daafuZna Sps “si-Ti-parki”-i
ganisazRvra parkirebis adgilebi da amkrZalavi niSnebi, rac xels uwyobs
sacobebis gantvirTvas. viwro trotuarebze aikrZala manqanebis gaCereba.
ganisazRvra avtosatransporto saSualebaTa parkirebis specialuri adgilebi
SSm pirebisTvis. Aaseve dawesda parkirebisTvis Sesabamisi tarifebi.

Aarsebuli mdgomareoba
saqarTveloSi avtomobilebis raodenoba katastrofulad matulobs. 2015

wlis bolos qveyanaSi sul 1,1 mln manqana iyo registrirebuli. oficialuri
monacemebiT 2010 wlis 1 ianvrisTvis Tbilisis mosaxleobis, mxolod is
nawili romelic registrirebulia TbilisSi Seadgens 1152.5 aTas mcxovrebs,
romlis mixedviTac fiqsirdeba 300 avtomobili/1000 mcxovrebelze. aseve
monacemebis mixedviT msubuqi avtomobilebis wili 80%-s Seadgens.

Aarsebuli mdgomareobiT `si-Ti-parki” marTvaSi parkirebisTvis flobs 33
859 adgils, aqedan: 1. 31 575 adgili ganTavsebulia saval nawilze; 2. 2 284
adgili ganTavsebulia trotuarze.

am 33859 adgilidan 101 adgili gankuTvnilia invalidebisaTvis, `siTi-parki”
marTvaSi arsebuli avtosadgomebis garda kerZo sakuTrebaSi arsebuli
sadgomebis saerTo raodenobaa daaxloebiT 4000. aqedan, vake-saburTalos
raionze daaxloebiT 3% (!) modis, xolo `Zveli Tbilisis” raionze -
daaxloebiT 7% (!).
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dReisaTvis kerZo mesakuTreebis mier an/da qalaqis monawileobiT
mimdinareobs ramodenime sazogadoebrivi, didi moculobis avtoparkingis
proeqtze muSaoba mag.: 1.Ggorgaslis quCa; 2. riyis teritoria; 3. WavWavaZis I
Cixi; 4.erekle III-is quCa; 5.veris parkis mimdebare teritoria; sainteresoa,
gansakuTrebulad aqtiuri quCebis datvirTuli monakveTebis grZivi metraJisa
da maTi momsaxurebis arealSi ganTavsebuli avtosadgomebis raodenobis
Sefardeba (ix. cxrili 1).

parkirebis adgilebis raodenobis Sedareba quCebis mixedviT cxrili 1
№

quCa (ZiriTadi
nawili)

sigrZe
(m.)

avtosadgomebis
raodenoba

quCaze

mimdebare
quCebze da
moednebze

sul:

1 WavWavaZe 2 200 60 180 240
2 aRmaSenebeli 1 500 220 100 320
3 pekini 1 200 250 80 330
4 rusTaveli 1 200 20 140 160
5 kostava das. 1 200 500 300 800
6 leseliZe 763 240 120 360
7 kostava aRm. 680 30 70 100
8 meliqiSvili 650 20 70 90
aSkaraa, rom miuxedavad imisa, rom ganaSenianebis simWidrove umeteswilad

miaxloebulia (leseliZis gamoklebiT), Tanafardoba QquCis sigrZesa da
magistralebze.

samwuxarod, dReisaTvis ar arsebobs masStaburi analitikuri ruka,
romelic moicavs srul informacias sacxovrebeli da sazogadoebrivi
farTobis simWidrovis Sesaxeb, mimosvlisa da dgomis xangrZlivobas da a.S.

Yyovelive zemoTqmuli kidev erTxel adasturebs, rom qalaqma unda
izrunos ara mxolod parkirebis raodenobisa da momsaxurebis xarisxis
gazrdaze, aramed parkingis moqnili da realur drosTan adaptirebuli
marTvis sistemis Seqmnazec.
Aavtosadgomebis tipebi
qalaqSi dReisTvis parkingis udidesi wili droebiT sadgomebze modis, maTi

umetesoba saval nawilzea ganTavsebuli, mcire nawili trotuarebze an
“jibeebSi“. kerZo sakuTrebaSi arsebuli avtosadgomebi,rogorc wesi,
Semofarglulia da mxolod erT, miwis donezea ganTavsebuli. realurad
parkingis sistema (ix. cxrili 2) am orTan erTad sxva mraval tips moicavs,
rac SeZlebisdagvarad sistemaSia moyvanili mocemul cxrilSi.

parkirebis tipebi da momsaxurebis saSualebebi cxrili 2

parkingi

droebiTi sadgomi

saval nawilze

trotuarze

mravaladgiliani
sadgomi

miwispira

miwisqveSa

miwiszeda

kombinirebuli
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istoriul qalaqebSi privilegia, rogorc wesi, eniWeba miwisqveSa,
mravaladgiliani, mravalsarTuliani avtosadgomebis mowyobas, rac ZiriTadad
gamowveulia centralur nawilsa da maRali intensiurobis mizidvis centrebSi
miwis didi sabazro fasiT. gasaTvaliswinebelia aseve Tbilisis rTuli
reliefi, ra Tqma unda mniSvnelovania am SemTxvevaSi geologiuri
maxasiaTeblebi, magram Tanamedrove teqnologiebis pirobebSi geologia
namdvilad ar aris pirvelxarisxovani ganmsazRvreli aseTi proeqtebis
realizaciis SesaZleblobisa.

Eparkirebis politika ufro efeqturi iqneba, roca is qalaqis centralur
da Zvel ubnebSi manqanis nakadis Semodinebis regulirebazec izrunebs. erT-
erTi aseTi saintereso sistemaa `daaparkinge da gadaadgildi” (Park and Ride-
is). Aam dros sxvadasxva ubnidan gadatvirTuli quCebisken momaval mZRolebs
SeuZliaT manqanis datoveba specialurad mowyobil saparkinge adgilebze.
isini sakuTar manqanas toveben satranzito terminalebis, metros,
avtosadgurebisa da mizidulobis centrebis siaxloves da gadaadgilebas
sazogadoebrivi transportiT agrZeleben. sistema warmatebulad moqmedebs
uamrav qalaqSi, sadac xSirad parkingis safasurSi Sedis avtobusiT
mgzavrobis safasuric. Aam dros mniSvnelovania, rom avtobusebma, metrom
imoZraos xSirad, zusti grafikiT, dafaros qalaqis rac SeiZleba didi
nawili da servisi iyos maqsimalurad komfortuli. SesaZlebelia, Tbilisis
meriam ganaxorcielos sapilote proeqti da axali avtobusebis nawili
aRniSnuli sistemis pilotirebisTvis gamoiyenos.
GdRes ukve yvelasaTvis naTelia, rom parkirebis infrastruqturis, parkirebis
axali wesebisa da Tanamedrove maregulirebeli kanonmdeblobis danergvis
gareSe TbilisSi SeuZlebeli iqneba moqalaqeebis rogorc transportiT, ise
fexiT Seuferxeblad moZraobis uzrunvelyofa da fexiT mavalTa sivrcis
SenarCuneba.

3. daskvna
bolo dros SeimCneva garkveuli pozitiuri Zvrebi. Promlis aqtualobas

aqtiurad exmaureba qalaqis meri kaxi kalaZe misi gancxadebiT, Tbilisis
sacobebis erT-erTi mTavari mizezi qaosuri parkireba da parkingisTvis
aucilebeli Sesabamisi infrastruqturis ararsebobaa. Mmisi TqmiT, wlebis win
`si-Ti parkTan” araswori valdebulebebiT datvirTuli xelSekruleba
gaformda, `ramac Tbiliselebs moutana Zalian bevri jarima da naklebi
adgili parkirebiTvis”. Mmisi TqmiT igegmeba miwisqveSa parkirebebis mowyoba
Tbilisis masStabiT rac dadebiTad aisaxeba dedaqalaqze. Tumca vTvli rom
saWiroa kompleqsuri midgoma, rac TavisTavad gulisxmobs problemis
Zireulad gaanalizebas.
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armirebuli asfaltbetonis narevis
gamoyeneba saavtomobilo gzebis mSeneblobaSi
p. nadiraSvili, T. menaqariSvili, z. melaZe, i. uruSaZe
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175,

Tbilisi, kostavas 77)

reziume. Tanamedrove samecniero-samSeneblo sferoSi dRiTidRe
matulobs interesi bazaltis boWkoebis mimarT, mimdinareobs maTi
dadebiTi Tvisebebis Sefaseba da praqtikuli gamoyeneba. dadginda, rom
asfaltbetonis narevTan boWkos Serevis Sedegad warmoiqmneba
erTgvarovani mkvrivi masala, romelic iTvisebs da anawilebs dinamikuri
datvirTvisgan aRZrul Zabvebs safaris did farTobze. boWkoebi
SemkvrelTan Serevis Sedegad warmoqmnis erTian uwyvet konstruqcias,
amitom rekomendebulia armirebuli narevis gamoiyeneba safaris zeda
fenis mowyobisas.
sakvanZo sityvebi: bazaltis boWko, bzarmedegoba, sagzao samosi.

1. Sesavali
didi xnis ganmavlobaSi, mSeneblobaSi bazalti gamoiyneboda, qviSa-

xreSovanis Semavseblad, magram mas Semdeg rac damtkicda misi dadebiTi
Tvisebebi, SesaZlebelia am masalis gamoyeneba sxvadasxva mimarTulebiT.
bazaltis nedleulisgan warmoebuli masala xasiaTdeba Semdegi dadebiTi
TvisebebiT:
_ temperaturis da vibraciis mimarT mdgradoba da xanmedegoba;
_ ekologiurad usafrTxo da ara aalebadi masala;
_ inertiuloba qimiuri reaqciebis mimarT;
_ bunebaSi arsebuli didi raodenobiT gamouyenebeli maragi.
bazaltis boWkoebi gamoirCeva maRali simtkiciT, romlis drekadobis

modulis maCvenebeli, minaboWkovan masalasTan SedarebiT, 15-20%-iT metia.
bazaltis nedleulisgan SesaZlebelia uwyveti Zafis, sxvadsxva sisqis
kompleqsuri Zafis, qsoviluri da araqsoviluri masalebis warmoeba.

bazaltis boWkoebis gamoyenebiT, asfaltbetonis safaris mowyobis
Sesasrulebeli samuSaoebis teqnologiuri Tanmimdevroba msgavsia
tradiciulTan da ar moiTxovs raime gansxvavebuli samuSaos Catarebas.

2. ZiriTadi nawili
saavtomobilo gzebze saeqspluatacio resursis zrda Tanamedrove

inJineriis gamowvevaa. axali teqnologiebis gamoyeneba, saSualebas iZleva
sagzao samosis konstruqciebSi, rekonstruqciis an saremonto samuSaoebis
dros, aRmoifxvras sxvadasxva saxis defeqti. gzis konstruqciebSi
bzarmedegobis maCveneblis zrda gaxlavT erT-erTi mniSvnelovani sidide,
romelic axangrZlivebs sfaltbetonis momsaxureobis sasicocxlo cikls.
arsebuli saavtomobilo gzebis saeqspluatacio mdgomareobis Sefaseba
gviCvenebs, rom konstruqciebSi bzarebis gaCena, romelic gamowveulia
satransporto saSualebebis da klimaturi pirobebis zemoqmedebiT, sagzao
safaris dazianebis erT-erTi ZiriTadi problemaa. xSir SemTxvevaSi qveynis
samSeneblo da ekonomikuri resursebi gamoiyeneba ara axali saavtomobilo
gzebis mSeneblobaSi, aramed saremonto samuSaoebis Casatareblad da
saeqspluatacio moTxovnebis SesanarCuneblad.

asfaltbetonis safarSi bzarebis warmoqmnis ZiriTadi mizezebi:
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_ horizontaluri deformaciebi, romelic gamowveulia gzis safarSi
temperaturuli cvalebadobiT;

_ deformaciebi, romlebic gamowveulia saeqspluatacio datvirTvebiT da
sxva.

arsebobs a/betonis safarSi bzarmedegobis maCveneblis zrdis da am
problemis gadaWris ori ZiriTadi gza:

_ bzargamwyveti SuaSris mowyoba;
_ sagzao samosis konstruqciis srulyofa, simtkicis da sadeformacio

maCveneblebis gazrda.
bzargamwyveti SuaSris mowyoba SesaZlebelia, saavtomobilo gzebis
rekonsruqciis an axlis mSeneblobisas an/da saremonto samuSaoebis
mimdinareobisas.

arsebobs bzargamwyveti SuaSris mowyobis ori ZiriTadi tipi:
_ armirebuli bade;
_ membranuli tipis SuaSris mowyoba.
ganvixiloT sfaltbetonis bzarmedegobis maxasiaTeblis zrdis membranuli

tipis SuaSris teqnologiuri procesi, romelic mdgomareobs SemdegSi: xdeba
sfaltbetonis narevSi sxvadsxva danamatis an/da Semkvrelebis damateba,
romelic miiReba: sfaltbetonis narevSi armirebuli boWkoebis gamoyenebiT,
an/da olimerbitumis da kauCukbitumis Semkvrekebis SereviT.

sfaltbetonis narevSi boWkovani danamatebis gamoyeneba – zrdis Semkvrelis
struqturis efeqturobas, mis siblantes da masalis bzarmedegobas.

bazaltis uwyveti boWkos misaRebad saWiro nedleuli aris uSualod samTo
tipis bazalti. boWkos miiReba iseTi nedleulisgan, romelsac gaaCnia maRali
plastikuri dnoba. sanam moxdeba bazaltis gadnoba aucilebelia misi
danawileba saWiro fraqciebad, romelic Seadgens 5-12 mm. amis Semdeg xdeba
bazaltis RorRis garecxva, ris Sedegadac xdeba fraqciis mcire nawilakebis
da mtvrisgan gasufTaveba. Semdegi procesi aris RorRis gamSraleba saWiro
mdgomareobamde, es xdeba an bunebrivi gziT an/da saWiroebis SemTxvevaSi
specialuri saventilacio danadgarebis meSveobiT. amis Semdeg xdeba bazaltis
RorRis CatvirTva Rumelze damontaJebul Sesabamis bunkerSi.

bazaltis RorRis dnobisas Rumeli muSaobs uwyvet reJimSi. bazaltis
gadnobis Semdeg, cxeli lava Caedineba Sesabamis fiderSi, formirdeba masSi
da Sesabamisi damuSavebis Semdeg miiReba bazaltis uwyveti boWko. bazaltis

boWkos dnoba xorcieldeba 1500±500C temperaturaze. Semdegi etapi gaxlavT
miRebuli boWkos damuSaveba Sesabamisi SemkvreliT da misi formireba rogorc
uwyveti Zafad.

bazaltis boWkoebis miRebamde aucilebelia Semowmdes da laboratoriulad
dasabuTdes nedleulis dadebiTi Tvisebebi. nedleuli ar unda Seicavdes
ucxo danamatebs, magaliTad: metals, kvarcs da qviSa-Tixovan qanebs.
nedleulis 5 mm-ze naklebi da 12 mm-ze meti zomis fraqciis odenoba ar unda
aRematebodes mTliani masis 10 %-s.

3. daskvna
moZiebuli monacemebis da Catarebuli Sesabamisi kvlevebis Sedegebze

dayrdnobiT SesaZlebelia Semdegi daskvnis Camoyalibeba:
1. bazaltis boWkos gamoyeneba sfaltbetonis narevSi zrdis safaris

fizikur-meqanikur Tvisebebs, simtkices kumSvaze da 15-20 %-iT
yinvamedegobis da wyalmedegobis maCveneblebs;

2. rekomendebulia bazaltis boWkos Sereva moxdes mineralur fxvnilTan
da Semdgom ukve bitumis emulsiasTan;
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3. bazaltis boWkos gamoyeneba sfaltbetonis safarSi, zrdis
bzarmedegobis maCvenebels, (amcirebs warmoqmnis SesaZleblobas da mis
ganviTarebas) icavs a/betonis safaris struqturul mdgradobas
temperaturuli cvlilebebis mimarT da zrdis Zvrisadmi mdgradobas,
rac mTlianobaSi zrdis sagzao konstruqciis saeqspluatacio
maCveneblebs 1,5-2–jer;

4. sagzao samosis fizikur-meqanikuri Tvisebebis zrda gviCvenebs armirebis
dadebiT zegavlenas narevze. boWkos bitumTan Serevis Sedegad
warmoiqmneba mdgradi zedapiruli fena, romelic saeqspluatacio
periodis ganmavlobaSi icavs gzis konstruqcias zedapiruli wylebis
SeRwevisgan;

5. ekonomikuri efeqti aseTia: bazaltis boWkos gamoyenebiT izrdeba sagzao
samosis saeqspluatacio vadebi, aseve Sesabamisi angariSebis safuZvelze
SesaZlebelia safaris sisqis Semcireba da aseve mcirdeba saremonto
samuSaoebis xarjebi.
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Sromis saerTaSoriso organizacia da saqarTvelo
v. cxvariaSvili

(saqarTvelos teqnikuri universiteti, saqarTvelo, 0175,
Tbilisi, kostavas 77)

reziume. statiaSi ganxilulia  Sromis saerTaSoriso organizaciis
arsi,  saqmianobis miznebi da amocanebi. saqarTvelos, rogorc am
organizaciis wevri qveynis mier aRiarebuli valdebulebebi. „Sromis
pirobebis monitoringis saxelmwifo programa“ da Sromis usafrTxoebis
darRvevis prevenciis RonisZiebaTa sistema. Sromis saerTaSoriso
organizaciis (ILO), Sromis usafrTxo da jansaRi samuSao pirobebis
evropuli saagentos mier Catarebuli treningebis Temebi.
sakvanZo sityvebi: janmrTleloba; Sroma; saerTaSoriso organizacia;
departamenti; usafrTxoeba; standartebi; rekomendaciebi;
zedamxedveloba; dasaqmebuli; damsaqmebeli; ufleba; inspeqtireba;
uzrunvelyofa.

1. Sesavali
Sromis saerTaSoriso organizacia (ILO) Seiqmna 1919 wels versalis

samSvidobo konferenciaze; 1946 wlidan is moqmedebs rogorc gaeros
specializebuli saagento. Sso-s ZiriTadi saqmianoba SromiTi standartebis
konvenciebisa da rekomendaciebis saxiT Camoyalibebaa. igi miznad isaxavs
adamianis saerTSorisod aRiarebuli uflebebisa da Sromis uflebebis dacvas.

Sromis saerTaSoriso organizacias saqarTvelo 1993 wlidan SeuerTda. mas
ekisreba yvela im standartis kanonmdeblobiT Sesruleba, romelsac Sromis
saerTaSoriso organizacia uwesebs wevr qveynebs. am organizaciisaTvis Sromis
kanonmdeblobis monitoringis, Sromis usafrTxoebisa da implementaciis erT-
erTi saSualeba Sromis efeqturi inspeqtirebaa.

2005 wlidan, saqarTvelom  moaxdina evropis socialuri qartiis ramdenime
punqtisa da muxlis ratificireba, magram iseTi debulebis ratificireba,
rogoricaa „usafrTxo da higienuri samuSao pirobebi“ dRemde ar momxdara; am
debulebis Tanaxmad mxareebi valdebuli arian uzrunvelyon Sromis
usafrTxoeba, samuSao higiena da Sromis garemoSi arsebuli safrTxis
minimizacia (ZiriTadad avariebisa da janmrTelobis dazianebis Tavidan
acileba). aseve, saWiroa usafrTxoebisa da higienis dacvasTan dakavSirebuli
normebis miReba da aseTi normebis Sesrulebaze zedamxedvelobis daweseba,
SromiTi higienis samsaxurebis ganviTareba;

saqarTvelos nakisri aqvs saerTaSoriso valdebulebebi Sromis Rirseuli,
jansaRi da usafrTxo samuSao pirobebisa da inspeqtirebis Sesaqmnelad. am
valdebulebebis Seusrulebloba garda imisa, rom zians ayenebs moqalaqis
janmrTelobasa da usafrTxoebas, zians ayenebs agreTve Cvens saerTaSoriso
imijs. saxelmwifo qveyanas marTavs im politikiT, Tu ras avaldebulebs
asocirebis xelSekruleba; dasaqmebulTa janmrTelobisa da sicocxlis
ufleba saqarTvelos uzenaesi kanoniT _ saqarTvelos konstituciiTaa
garantirebuli da agreTve garantirebulia sxva araerTi saerTaSoriso
dokumentiT; dasaqmebulTa Sromis ufleba gulisxmobs imas, rom igi
uzrunvelyofili unda iyos maqsimalurad jansaRi da usafrTxo samuSao
garemoTi.
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2. ZirTadi nawili

Cvens qveyanaSi 2006 wels gauqmda Sromis saxelmwifo inspeqcia, am
institutis gauqmebam Sromis usafrTxoebasa da janmrTelobasTan
dakavSirebuli mniSvnelovani problemebi gamoiwvia _ gaizarda samuSao
adgilze daSavebulTa da daRupulTa oficialuri monacemebi.

adgilobrivi da ucxoeli eqspertebis angariSebSi araerTxel aisaxa
saqarTveloSi Sromis usafrTxoebis mimarTulebiT arsebuli mZime
mdgomareoba; magaliTisaTvis SeiZleba moviyvanoT amerikis saxelmwifo
departametis 2015 – 2016 wlebis angariSi. angariSSi xazgasmiTaa aRniSnuli,
rom dasaqmebis TiTqmis yvela sferoSi SromiTi usafrTxoebis kuTxiT uamravi
problema arsebobs. departamenti aRniSnavs, rom miuxedavad am sferoSi
ganxorcielebuli dadebiTi Zvrebisa, dasaqmebulebs safrTxis Semcvel
garemoSi uwevT saqmianoba. amas emateba isic, rom sauSaos dakargvis SiSiT
dasaqmebulTa umravlesoba pretenzias ver gamoTqvams;

departamentis angariSSi gansakuTrebuli yuradReba eqceva daSavebisa da
gardacvalebis statistikas maRaroebSi dasaqmebul pirTa Sesaxeb.
saqarTvelosa da evrokavSirs Soris asocirebis xelSekrulebis Sesaxeb
saerTaSoriso valdebulebis Tanaxmad saqarTvelom gansazRvrul vadebSi
etapobrivad unda dauaxloos Tavisi kanonmdebloba evrokavSiris
kanonmdeblobas. gansazRvrul vadebSi unda ganxorcieldes Sromis
usafrTxoebisa da janmrTelobis saerTaSoriso standartebis danergva.

2015 wlis 5 Tebervals saqarTvelos mTavrobis №38 dadgenilebiT damtkicda
„Sromis pirobebis monitoringis saxelmwifo programa“; programis mizania
damsaqmeblis mier usafrTxo da jansaRi samuSao garemos Seqmna. programis
amocanaa Sromis usafrTxoebis darRvevis prevencia, gamovlenil darRvevebze
ki rogorc damsaqmeblis, ise dasaqmebulis cnobierebis gazrda. programa
iTvaliswinebs obieqtebis inspeqtirebas. inspqtirebis ganxorcielebis
xangrZlivoba damokidebulia saqmianobis sididesa da masStabebze (erT
obieqtze araumetes 7 samuSao dRisa; arsebobs gamonaklisic gansakuTrebul
SemTxvevaSi _ vadis gaxangrZliveba erTxel, imave vadiT)

programis RonisZiebebia:
• dasaqmebulTa da damsaqmebelTa konsultireba;
• inspeqtorTa treningi, rekomendaciebi;
• daskvnebis da angariSebis momzadeba;
• darRvevebis gamovlena;
• darRvevebis aRmofxvris gzebis dasaxva;
• Catarebuli analizis safuZvelze standartebis SemuSaveba.
saqarTvelos Sromis, janmrTelobis da socialuri dacvis saministros

Sromis pirobebis monitoringis ganmaxorcielebeli pirebis gadamzadebaSi
aqtiurad uWers mxars Sromis saerTaSoriso organizacia (ILO) da samuSao
adgilze jansaRi da usafrTxos Sromis pirobebis evropuli saagento (EU-
OSHA).

Sromis saerTaSoriso organizaciis (ILO), Sromis usafrTxo da jansaRi
samuSao pirobebis evropuli saagentosa da adgilobriv eqspertebis mier 2015,
2016 da 2017 wels departamentis TanamSromlebs CautardaT treningebi Semdeg
Temebze:

• Sromis inspeqciis Tanamedrove da efeqturi sistemis Camoyalibeba;
• profesiuli ubeduri SemTxvevebisa da daavadebTa gamoZiebis sakiTxebi;
• samSeneblo seqtorSi dasaqmebulTa SromiTi usafrTxoeba;
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• samuSao adgilebze Sromis usafrTxoebisa da janmrTelobis dacvis
maregulirebeli normebi;

• Sromis saerTaSoriso organizaciis standarti ILO -2001;
• sawarmoo travmatizmi da ubeduri SemTxvevebis gamokvleva,

dokumentireba, anazRaureba;
• personalis swavleba da instruqtaJi;
• samuSao adgilze janmrTelobis da usafrTxoebis dacvis sistemebi,

riskebis Sefaseba;
• sawarmoo higiena da sanitaria;
• saxanZro da eleqtrousafrTxoeba;
• Sromis da janmrTelobis usarTxoeba samSeneblo seqtorSi;
• samuSao adgilze Sromis usafrTxoebisa da janmrTelobis dacvis

standarti;
• inspeqtirebis Catareba mSeneblobaze, Sromis saerTaSoriso

organizacia (ILO).
Sromis saerTaSoriso organizaciis moxsenebaSi (2017 wlis mixedviT)

naTqvamia, rom ILO-m saqarTvelo msoflio donesTan SedarebiT saSualoze
dabali Semosavlebis mqone qveynebis jgufSi Seitana. am organizaciis
monacemebiT umuSevrobis done saqarTveloSi 11.5%-ia, samuSao Zala ki saerTo
mosaxleobis 67.9%-s Seadgens.

saqarTvelos parlamentma mxari dauWira kanonproeqts „Sromis
usafrTxoebis Sesaxeb“; kanonproeqtis mizania im ZiriTadi moTxovnebis
gansazRvra, romlebic Sromis usafrTxoebis sakiTxebs ukavSirdeba _
mosalodnel safrTxeebs, ubeduri SemTxvevebisa da profesiuli daavadebebis
Tavidan acilebas, dasaqmebulTa informirebas da maT CarTulobas Sromis
usafrTxoebis sakiTxebSi. kanonproeqti gavrceldeba etapobrivad mZime, mavne
da saSiSpirobebian samuSaoebze.

2017 wlis 11 maiss saqarTvelos Sromis, janmrTelobisa da socialuri
dacvis saministros da ekonomikisa da mdgradi ganviTarebis saministros
ministrebis erToblivi brZanebiT Seiqmna samSeneblo zedamxedvelobis
saagentos erToblivi monitoringis jgufi, romelic uzrunvelyofs mZime, mavne
da mometebuli safrTxis Semcvel samuSao adgilebze kanonmdeblobiT
dadgenili moTxovnebis inspeqtirebas.

mokled ganvixiloT 2015–2017 wlebSi sxvadasxva obieqtze dafiqsirebuli
darRvevebi:

• saxanZro usafrTxoebaze dafiqsirebuli darRvevebi 14,6% (sur. 1);

sur. 1
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(ar tardeba saxanZro usafrTxoebis wesebis swavleba, saevakuacio
gasasvlelebTan xanZris dros adamianTa evakuaciis gegma ar aris gamokruli
TvalsaCino adgilas, vadagasulia an saerTod ar aris obieqtze xanZris
Caqrobis pirveladi saSualebebi, Caxergilia saevakuacio gzebi da Riobebi,
ara aris xanZarsaSiSi situaciebisa da xanZris likvidaciis gegma)

• ar xdeba travmatizmis aRricxvis Jurnalis warmoeba _ 10,3%;
• darRveulia eleqtrousafrTxoeba - 8,8% (sur. 2);

sur. 2

(TviTnakeTi eleqtrogamaxurebeli xelsawyoebi, mokle CarTvisagan
damcavi arakalibrirebuli dnobadi mcvelebi, eleqtrofarebTan, gamSveb
aparaturasTan wvadi, advilada aalebadi masalebis dawyoba, Senaxva da sxva);

• sanitarul-higienuri normebis darRveva _ 8,2%;
(gauremontebeli saSxapeebi da san. kvanZebi, sveli wertilebis

arasaTanado dasufTaveba, sasadilosa da gasaxdelis mowyoba erT sivrceSi);
• pirveladi da perioduli samedicino Semowmebis ararseboba _ 8,0%;
• individualuri da damcavi saSualebebis gamouyenebloba _ 7,8% (sur. 3);

sur. 3
(damcavi Cafxutebi, amrekli Jileti, yuris, Tvalisa da saxis damcavi

saSualebebi, sasunTqi organoebis damcavi saSualebebi, xelTaTmanebi,
winsafrebi, sxeulis damWeri _ simaRlidan vardnis damcavi qamrebi, Termuli
da mtvergaumtari spectansacmeli);

• koleqtiuri dacvis saSualebebi _ 6,9%
(avariuli gamwovi saSualebebi, baqnebze da kibis uredebSi moajiris

ararseboba, gaumarTavi aspiraciuli da saventilacio sistemebi);
• usafrTxoebis menejeris ararseboba _ 6,5%;
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• Cautarebeli treningebi da instruqtaJi _ 5,7%;
• daRvevebi mikroklimatze _ 5,6%;
(ar xdeba haeris temperaturis, tenianobis, moZraobis zedapiris

simxurvalis gazomva);
• kustaruli danadgarebis da instrumentebis gamoyeneba _ 4,3%;
• sxva danarCeni darRvevebi – 13,3%  (amkrZalavi niSnebis ar arseboba,

myarifeniliT daufaravi ormoebi, dazianebuli lifti, xmauri, vibracia,
pirveladi samedicino daxmarebis yuTebis aqona da sxva).

3. daskvna

2016–2017 wlebSi gamokvleuli iyo 28 ubeduri SemTxveva; Tu adre
kompaniebi valdebulni ar iyvnen momxdari ubeduri SemTxvevebis Sesaxeb
Setyobineba gaegzavnaT Sromis pirobebis inspeqtirebis departamentisaTvis,
dRes Sromis usafrTxoebis Sesaxeb saqarTvelos kanonproeqti avaldebulebs
kompanias ubeduri SemTxvevis Sesaxeb saswrafo Setyobinebas. samuSao adgilze
daRupulebis 52% samSeneblo seqtorze modis. aRniSnuli analiziT SeiZleba
daskvnis gamotana: Sromis usafrTxoebis normebis darRvevebi dakavSirebulia
organizaciebSi arsebul xarvezebTan. kerZod kompaniebSi saTanadod ar xdeba
arsebuli safrTxeebis, riskebis Sefaseba da Sesabamisad, Sromis usafrTxoebis
politikis SemuSaveba.
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milocva

jemal  sanikiZe - 85

cnobil maTematikoss, saqarTvelos teqnikuri
universitetis niko musxeliSvilis saxelobis
gamoTvliTi maTematikis institutis gamoTvliTi
meTodebis ganyofilebis gamges, fizika-maTematikis
mecnierebaTa doqtors jemal sanikiZes Seusrulda 85
weli.

profesori j. sanikiZe daibada 1933 wlis 23 agvistos, pedagogebis ojaxSi.
adreuli asakidanve dainteresda maTematikiT, rasac xels uwyobda ojaxuri
tradiciebic. 1956 wels man warCinebiT daamTavra Tbilisis saxelmwifo
universitetis meqanika-maTematikis fakulteti da swavla ganagrZo imave
fakultetis aspiranturaSi gamoTvliTi maTematikis mimarTulebiT. misi
samecniero xelmZRvaneli gaxldaT cnobili mecnieri, akademikosi Salva
miqelaZe. j. sanikiZem aspiranturis kursi gaiara, moskovis lomonosovis
saxelobis saxelmwifo universitetSic, sadac leqciebs ukiTxavdnen
gamoCenili maTematikosebi, meqanikosebi da informatikosebi.

1963 wels, sakandidato disertaciis dacvis Semdeg, muSaoba daiwyo
Tbilisis saxelmwifo universitetis meqanika-maTematikis fakultetze jer
asistentis, Semdeg docentis Tanamdebobebze. 1967 wlidan samecniero
saqmianobas eweoda saqarTvelos mecnierebaTa akademiis gamoTvliT centrSi.
1978 wlidan batoni jemali imave kvleviT dawesebulebaSi xelmZRvanelobs
analizis gamoTvliTi meTodebis ganyofilebas, 1985 wels moskovis fizika-
teqnikis institutSi warmatebiT icavs sadoqtoro disertacias gamoTvliTi
maTematikis specialobiT, pedagogiur saqmianobas eweva  saqarTvelos teqnikur
universitetSi.

j. sanikiZes gamoqveynebuli aqvs 100-ze meti samecniero naSromi. mis
publikaciebSi damuSavebulia koSis tipis singularuli integralebis
aproqsimaciis meTodebi da naCvenebia maTi gamoyenebis SesaZleblobebi
kompleqsuri cvladis funqciaTa Teoriis mniSvnelovani sasazRvro amocanebis
ricxviT amoxsnebSi.

misi xelmZRvanelobiT momzadebuli da daculia or aTeulze meti
sakandidato da sadoqtoro naSromi. 2003 wels Tanamedrove gamoTvliT
maTematikaSi Setanili gamorCeuli wvlilisaTvis, batoni jemali dajildova
medliT ruseTis gamoyenebiT mecnierebaTa erovnulma akademiam.

dReisaTvis jemal sanikiZe aqtiur samecniero moRvaweobas eweva stu-s
niko musxeliSvilis saxelobis gamoTvliTi maTematikis institutSi
gamoTvliTi meTodebis ganyofilebis gamgis Tanamdebobaze.

saqarTvelos teqnikuri universitetis
samSeneblo fakultetis i. verulavas saxelobis
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SUMMARIES
Z. Madzagua, D. Tabatadze, D. Jankarashvili. Rectangular tile, bending moment and Conversion of
epilepsy to the concrete creep Deformations in mind. Scientific-technical journal “BUILDING” #2(49),
2018
The paper [1] presents the determination of maximum deflection in the reinforced concrete rectangular slab,
taking into account the sequence of its construction and concrete creep deformations. The present work is
proposed to construct the diagrams of shear forces and bending moments in the obtained form vertical planes on x
and y axes cross sections.
G.V. Loladze. Manufacturing technology of multilayer heat-efficient building blocks. Scientific-technical
journal “BUILDING” #2(49), 2018
A single-stage technology of manufacturing a multi-layered concrete element is proposed for use in construction
at erecting buildings with walls with enhanced thermo-physical properties.
For the manufacture of multi-layer concrete heat-efficient products, the concrete mixture is batching with the
simultaneous use, in composition, of a mixture of all materials intended for the formation of each functional layer.
For the formation of one of the load-bearing outer layers is applied rough heavy aggregate. For the formation of
the inner insulating layer is applied lightweight aggregate. Next, the mixture, after mixing, is underpoured into the
mold and subjected to vibration, during which the concrete mixture is stratified into separate layers. Then,
immediately after the separation, in the process of vibrating, the melting is performed by means of a punch mesh,
formed downwards from a layer of lightweight concrete, until it mates with a lower layer of heavy concrete. In the
process of inserting (moving) down the upper, heat-insulating layer, the mortar part moves upwards through the
intergranular space and the mesh cells, forming the second bearing layer of fine-grained concrete.
V. Sokhadze, R. Giorgobiani. ON ANALYSIS OF SOME UNITS OF MAIN PETROL AND GAS
PIPELINES. Scientific-technical journal “BUILDING” #2(49), 2018
The consideration of statically undetermined task for having initial curvature rod requires a strict reasoning of the
invariance of one of the key parameters, as a result we have obtained simple expressions for analysis of
interaction forces.
Sh. Bakanidze, I. Margishvili, L. Samkharadze. CONSTRUCTIVE SOLUTIONS OF THERMAL
INSULATION SYSTEMS FOR THE FILLER STRUCTURES OF BUILDINGS. Scientific-technical
journal “BUILDING” #2(49), 2018
One of the advanced constructive solutions for the filler structures of buildings, including in order to be familiar
with modern structural solutions of multi-layer walls thermal insulation systems are considered.
M. Grdzelishvili, A. Copaliani. ENERGY EFFICIENCY CLASSES AND ENERGY STANDARDS OF
BUILDINGS. Scientific-technical journal “BUILDING” #2(49), 2018
In the article is considered the energy efficiency classes and standards of buildings that are mandatory for the EU
countries and will be mandatory for Georgia since 2022. Implementation of these laws and regulations will
significantly reduce the energy demand of buildings, improve the ecological conditions of the environment and
ensure the country's independence.
I. Mikava, L. Janashia, V. Kokhia. Features of the design of curves with a constant slope. Scientific-
technical journal “BUILDING” #2(49), 2018
Curve with a constant slope or spiral curve is one of the important element of trace. In order to improve the
driving condition, it is important to design a spiral curve without an optical inflection point. Any point of the
spiral curve can be designed as an optical inflection point, if we do not take into account the position of the center
of the projection to this point. During optical check of the spiral curve, except the optical effect, it is necessary to
consider the conditions of its review.
L. Ugulava, G. Robakidze. APPLICATION OF DECORATIVE CONCRETE IN INDUSTRIAL
FACILITIES. Scientific-technical journal “BUILDING” #2(49), 2018
Is considered the application of decorative concrete for construction of industrial structures; The relevant
composition  concrete is designed using local inert materials, which will reduce the cost of the construction.
Special additives will be used which will increase the service life of the construction, and makes the aesthesis to
the buildings that are located in the territory of the enterprise.
M. Tsikarishvili, N. Rodonaia. METHODOLOGY FOR DETERMINING THE CAUSES OF BUILDINGS
COLLAPSES AND ACCIDENTS. Scientific-technical journal “BUILDING” #2(49), 2018
In the article is stated the methodology for determining the reasons for the buildings collapse and accidents, which
envisages the regulations approved by the Government of Georgia. The presented methodology consist of: from
general provisions, definitions of terms, list of primary documents that will be presented on expertise by supplier,



samecniero-teqnikuri Jurnali ,,mSenebloba“
SCIENTIFIC-TECHNICAL JOURNAL “BUILDING“ #2(49), 2018
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ «СТРОИТЕЛЬСТВО»

103

processing the primary data and the detailed-instrumental survey procedures of the object, part of the preparation
of conclusion.
M. Javakhishvili, G. Lataria. Research of use of Foam concrete in modern construction. Scientific-technical
journal “BUILDING” #2(49), 2018
Reviewed the use of  Foam concrete in modern constructions for buildings; His advantages and disadvantages,
constituent elements and characteristics, which will reduce the cost of the construction and housing of the building
and increase the operating period.
Sh. Tsilosani. SURVEY OF PECULIARITIES OF ENGAGING IN ISRAELI CULTURAL HERITAGE IN
TOURISM. Scientific-technical journal “BUILDING” #2(49), 2018
In the article is considered the peculiarity of one of the countries, particularly in Israel's cultural heritage in
tourism. We tell you how is established the state of Israel, how is Jerusalem as the holy city of religion, why Tel
Aviv is it called as fictional city, the country transferred from the books; what are the ancient Jewish traditions,
how is gastronomy, how is the trip route in terms of recreation and medical tourism?
M. Moistrapishvili. TO DETERMINE THE EFFECTIVENESS OF PROFESSIONAL COLLEGES.
Scientific-technical journal “BUILDING” #2(49), 2018
In the article is considered the basis for determining the effectiveness of the professional activities of vocational
colleges.
The introduction of the article reviews the need for popularization of vocational education, which serves to
improve the social condition of the population.
The main part of the work is focused on the necessity of determining the efficiency of educational activities in
professional colleges and its planning according to the quality assurance cycle.
Each stage of the quality assurance cycle is established by the main activities that the vocational college
administration should provide for the development of the institution and timely satisfaction of the labor market
demands.
M. Suladze. SMALL POWER ADVANTAGE TO IMPROVE POWER SUPPLY FOR POPULATION.
Scientific-technical journal “BUILDING” #2(49), 2018
In the article is considered the advantages of construction of small hydro power plants, in comparison to large
hydro power plants, simplicity of its design and construction, reduction of obtained energy supply distance,
simplicity of application and movement of necessary for construction machinery. Improvement of ecological and
social conditions of population.
Tsitskishvili Z.A. PROBLEM OF WATER FILTRATION IN A TRIANGLE DRAIN FORMS WITH
SEEP INTERVAL. Scientific-technical journal “BUILDING” #2(49), 2018
Horizontal type drainage facilities are used for various purposes in hydraulic engineering. The main task is: 1)
determining the amount of water flow in the drains for the subsequent calculation of dewatering and 2)
construction of a depression curve that is most important, since depending on its position, the effectiveness of the
planned drainage or water supply works are determined. The formulas for the calculation of drainage are the same
as for the calculation of water supply. As it is known, the only difference is that with water supply, the main issues
are output of water intake and lowering of water level in wells (vertical drainage) from that pumping is performed,
and at draining, the value of lowering water level in the drained section.

In this regard, the paper solved the problem of filtering water into a perfect triangular-shaped drain with a seep
interval using the complex variable function theory methods. The functional dependences for determining the
main hydromechanical parameters of the filtration flow are established. To verify and validity of the obtained
formulas, numerical implementation was carried out using the MathCAD program.
M. Begiashvili, N. Mumladze T. Shubitidze. SOLUTION OF POSITIONING TASKS ON THE CATALAN
SURFACE. Scientific-technical journal “BUILDING” #2(49), 2018
In the article is stated one of the interesting features of the linear surfaces the Catalan surfaces. Several position
tasks are considered. The method of orthogonal projections is applied to solve the problem.
T. Panchvidze, K. Mchedlishvili. RESEARCH OF USE OF FOAM CONCRETE IN MODERN
CONSTRUCTION. Scientific-technical journal “BUILDING” #2(49), 2018
The bicycle path - is part of the road on which only the bike movement is allowed. Traffic movement and parking
are prohibited. The bicycle path is physically separated from the carriageway, located close to the carriageway and
its benchmark is higher than the road mark. The bicycle path may not be connected to the motorway, such paths
are called isolated paths.
Sh. Bakanidze, I. Margishvili, L. Samkharadze. TECHNOLOGY OF ARRANGEMENT OF THERMAL
INSULATION SYSTEMS FOR THE CONTAINING WALLS OF BUILDINGS. Scientific-technical
journal “BUILDING” #2(49), 2018
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The creation of new construction materials in recent years has also been a diversification of construction,
including the technology of installation of thermal insulation systems for the containing walls of buildings. The
work describes one of them.
I.Kvaraia A.Pirosmanishvili. DEVICE FOR DECKING COMPLEX REINFORCED CONCRETE
CONSTRUCTIONS ON A CONSTRUCTION SITE.Scientific-technical journal “BUILDING” #2(49), 2018
The article considers the multilateral capabilities of the formwork arrangement for reinforced concrete structural
elements of varying complexity using materials existing at the construction site.
A. Burduladze, D. Getsadze, T. Papuashvili. Maintaining the operational quality of road carpet. Scientific-
technical journal “BUILDING” #2(49), 2018
In the article is considered how important is the timely repair and maintenance of the road to maintain its
operational quality as high as possible. The road carpet surface road except the impact of the traffic also
undergoes the impact of climate factors. Between them water is the biggest enemy of road carpets.
Over time, the quality of road carpets is getting worse. The decision on the measures to improve road carpet to
eliminate damages is often limited by the budget. That's why it's very important to make the right decision timely.
Because the road worsening over time exponentially will be increased.
N. Rodonaia. METHODOLOGY FOR THE ADEQUACY EXPERTISE OF COST ESTIMATES FOR
ENGINEERING DEVELOPMENTS. Scientific-technical journal “BUILDING” #2(49), 2018
In the article is stated the methodology of conducting adequacy expertise for cost estimation of engineering
developments that consist from: general provisions, basic procedures that determine the sequence of expertise and
the preparation of expertise conclusions and transmitting procedures to the customer.
A. Burduladze, D. Getsadze, T. Papuashvili. Repair of road clothes with recycling method. Scientific-
technical journal “BUILDING” #2(49), 2018
Selection of the effective option of road carpets repair is a very important issue, and along with other factors
significantly depends on the degree of carpet’s damage. In the article is considered the method of recycling repair
and efficiency of its application.
N. Khabeishvili, N.Demetrashvili. Parking problems in Tbilisi city and the solving ways. Scientific-technical
journal “BUILDING” #2(49), 2018
The article is about arranging parking, what means observation of existing parkings and problematic places and
then assign new parking strategy.
Because of car  quantity growing in evrery years  it make more problems not only for parking also for  traffic
jams.
P. Nadirashvili, T. menaqarishvili, Z. Meladze, I. Urushadze. Using mixture of reinforced asphalt
concrete in the road construction. Scientific-technical journal “BUILDING” #2(49), 2018
There is a growing interest toward basalt fiber in the academic field of the construction. The positive quality of
basalt fiber has being studied/explored and implemented recently. It has been identified that after reinforcement of
basalt fiber into asphalt-concrete, it is becoming a unified dense mass. The produced material has been absorbing
and distributing the strain induced by dynamic pressure on its wide surface area. The reinforced asphalt concrete
is used to produce the surface of the road coating as the fibers while mixing with astringent are manufacturing the
unified construction
V. Tskhvariashvili. International Labour Organization and Georgia. Scientific-technical journal
“BUILDING” #2(49), 2018
The article discusses essence of International Labour Organization, it’s objectives and targets and obligations
assumed by Georgia as a member state of the organization. It also analyzes “State Program for Labour Condition
Monitoring” and system of preventive measures for workplace safety violations and topics of trainings conducted
by International Labour Organization (ILO) and European Agency for Safety and Health at Work.
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