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UOT 69.059

MOSODIi SUKUR MiRSiYAB OGLUNUN KARVANSARAY BiNASININ KONSTRUKTIV
XUSUSIYYOTLORININ TODQIiQi VO ONUN BORPASINA DAIR TOVSIiYOLOR
tex.iizra f.d. EminovY.M., Oliyev C.A., Hiiseynov B.M., Qarayev §.0O.

UCCJIEJOBAHUE KOHCTPYKTUBHbBIX OCOBEHHOCTEM 3JIAHUSI KAPABAH-CAPASI
MEIIAJIA IIYKYPA MUPCUSB OI'J1Y U PEKOMEHIAIIANA 11O EI'O PECTABPAIIUA
K.T.H Omunoe A.M., Anuee /Ixc.A., I'yceiinoe B.M., Kapaees I11.A.

RESEARCH OF THE STRUCTURAL CHARACTERiSTiCS .
OF THE CARAVANSERAI BUILDING OF MASHADI SHUKUR. MIRSIYABOV
AND RECOMMENDATIONS FOR ITS RESTORATION
Phd Eminov Y.M., Aliyev C.A., Huseinov B.M., Qarayev Sh.A.

Xiilasa: Mogalo Susa sohorinin morkozi hissosindo yerlogon XIX osrin sonlarina aid tarixi
memarliq abidesi sayilan Mogadi Siikiir Mirsiyab oglunun ikimortabali karvansaray binasinin
konstruktiv xiisusiyyatlorinin dyronilmosino vo onun barpasina aid tovsiyyalora hosr edilmisdir.
Binanin konstruktiv sxemi miioyyonlosdirilmis, konstruktiv cizgilori borpa edilmis, istifads
olunan materiallarin faktiki mohkomliklori toyin olunmus, konstruksiyalarda, biindvrado,
divarlarda, Ortiiklords, gilinbazlordo zodolonmolor, onlarin tohliikslilik  kateqoriyalari
mioyyonlosdirilmis, binanin texniki voziyyoti qiymotlondirilmis, borpasina aid toklif vo
tovsiyyolor islonilmisdir.

Acar sozlor: Konstruktiv sxem, biindvra, divar, atma, korpic, horgli, mohlul, giinboz,
catlar, asinmalar, dagilmalar, suvaq, inyeksiya, mohdud islomo gabiliyyatli, texniki voziyyaet,
s6kmo, giliclondirmo, tomir barpa, fermalar, ortiiklor.

AnHoTanusi: JlaHHAs CTAaThs TIOCBAIICHA HM3YYCHUIO KOHCTPYKTHUBHBIX OCOOCHHOCTEH
IBYXATAXKHOTO 37aHuUS KapaBaH-capas Memaau Ilykypa Mupcus® ormsl, SBISIOMIErocs
MaMSATHUKOM apXUTEKTyphl KoHIa XIX Beka W pacmoioKeHHOTo B LIEHTPAIbHOM YacTH ropoja
Hlyma, a Takxke peKOMEHAAlUMAM IO €ro pecraBpauuu. B paMkax wucciegoBaHus ObLia
omnpezeeHa KOHCTPYKTHBHAsA CX€Ma 3JaHus, BOCCTAHOBJIEHBI €r0 KOHCTPYKTHUBHBIC YEPTEKH,
YCTaHOBJICHBI (DAKTHYECKHE MPOYHOCTHBIE XAPAKTEPUCTHKH HCIIOIB30BAHHBIX CTPOUTEIIBHBIX
MaTEPHAJIOB, BBISIBICHBI TOBPEKACHHS B KOHCTPYKIUAX, (yHIaMEHTaX, CTCHAX, IEPEKPHITUIX U
KyIoJiaxX, OIpEJeNeHbl MX KAaTerOpuH OMNAacCHOCTH, JaHa OLEHKA TEXHUYECKOTO COCTOSHUS
3/1aHus, a TaK)Ke Pa3pabOTaHbl MPEASIOKEHUS M PEKOMEHAAINH [0 €r0 BOCCTAHOBJICHUIO.

Kuarwuesbie cinoBa: KoHcTpykTHBHAs cxema, (yHIAMEHT, CTEHA, TMEPEeMbIYKa, KUPIUY,
KJIQJIKa, pPacTBOp, KYyIOJ, TPEIIMHBL, HW3HOCHI, pa3pyLICHUs, IITYKAaTypKa, WHBEKIIHS,
orpaHnueHHas paboTOCIOCOOHOCTh, TEXHUYECKOE COCTOSIHHE, IEMOHTAX, YCHICHUE, PEMOHT U
pecTaBpanus, hepmbl, IEPEKPHITHUS.

Summary: This article is dedicated to the study of the structural characteristics of the two-
storey caravanserai building of Mashadi Shukur Mirsiyab oglu, a historical architectural
monument dating back to the late 19th century, located in the central part of the city of Shusha.
The structural scheme of the building has been identified, its structural drawings have been
restored, the actual strength of the construction materials used has been determined, damages in
the structural elements, foundation, walls, ceilings, and domes have been identified and
classified by their level of risk. The technical condition of the building has been assessed, and
proposals and recommendations for its restoration have been developed.
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Keywords: Structural scheme, foundation, wall, lintel, brick, bricklaying, mortar, dome,
cracks, erosin, deterioration, plaster, injection, limited serviceability, technical condition,
dismantling, strengthening, repair and restoration, trusses, coverings.

Mosadi Siikiir Mirsiyab oglu tikdirdiyi XIX osro aid ikimortobali karvansaranin ikinci
mortobasindoki boyiik bir zali mohz mascid moagsadils insa etdirmisdir (sokil 1). Sohorin morkozi
meydanina yaxin tikilmis bu moscidli karvansara 6z hacmi vo memarliq halli ilo digor
karvansaralardan forqlonir vo burada islodilmis memarliq elementlorinds, xiisusilo, mascidin
daxili konstruksiya hoallinds va sokkizbucaqli das siitunlarda Korbalayi Sofixanin ol izlori aydin
gorlniir. Karvansaranin birinci martobasinds ritmik sokildo diiziilmiis yarimdairs taglar vo bu
taglara dayaq olan sokkizbucaqli das stitunlar, homginin, ikinci mortobodoki kvadratsokilli
(8.36x9.22m) moascidin ibadot zalini ii¢ yero ayiran iki corgo diiziilmiis alt1 odod sokkizbucaqli
das siitun vo bu siitunlar tizarine oturdulan tagbond vo giinbaz ortiiklii konstruksiyalar Safixanin
memarliq ononssini yasadir. Haqqinda sohbot acdigimiz Magadi Siikiir Mirsiyab oglunun
karvansarasinin birinci moartabasindoki otaglarindan vaxtilo diikan kimi istifado olunmus, ikinci
mortobosindaki genis vo is1ql1 otaqlar iss inzibati islorin aparilmasi, qonaqglarin istirahati vo digor
xidmaotlor ticlin ayrilmisdir. G6zol memarligr vo xiisuson, sohorin morkozindo olmasi ilo yanasi,
hor ciir rahatlig1 olan bu karvansarada tokco azorbaycanli tacirlor yox, hom do digor 6lkolordon
golon moshur karvanbasilart da dincolirdilor. Karvansarada moscid olduguna goéro miisolman
tacirlori mohz, burada dincolmoys can atmuslar.

Mosadi Siikiir Mirsiyab ogluna moxsus karvansaray binasit XIX osrin sonlarina aid olub
Azorbaycan Respublikast Modaniyyat Nazirliyi yaninda Modoni irsin Qorunmasi, Inkisafi vo
Barpast iizra Dovlet Xidmeti torofindon (inv  Ne -1008812) yerli ohomiyyatli memarliq
abidoloring aid edilmisdir. Memarliq abidasi dovlst torafindon qorunur.

Binanin tikintisindo XIX osrin sonlarina uygun tikinti materiallarindan, but dasindan,
qaya dasindan, qirmizi bigsmis korpicdon, shong sement qum mohlulundan vo o ddvriin oanonovi
yerli tikinti materiallarindan istifads olunmusdur.

Binanin mdvcud oldugu tarixi dévrdo onun memarliq vo konstruktiv plan hallorindo
miixtalif doyisikliklor edilmis, yenidonqurma tomir borpa islori aparilmisdir. Aparilmig
yenidonqurma vo rekonstruksiya islori ¢orgivasindo binanin E-J-2-15 oxlararasi sahasinda
(markoazi zal hissada) birinci martobonin 6rtiik soviyyesindo konsol domir-beton ortiik tavasi
yaradilmig, D-E-14-15 oxlararasi sahodo fasad iizro eyvan konstruksiyasi quragdirilmis, E-J-2-15
oxlararas1 Sahodo morkazi zal hissads 2-ci martobonin but divar horgiisii tizorinds sonradan
2,50 m hiindiirlikds das divar vo domir-beton siitunlar verilmis, binanin moartoboaras: ortiiklori
doyisdirilmis, elocodo binanin B-D-5-12 oxlararasi sahasindes movcud yiikdasiyan
konstruksiyalar logv edilib sonradan pillokon konstruksiyasi qurasdirilmagla binada bir sira
dayisikliklor edilmisdir (sokil 7 va 8).

Uzunmiiddatli istismar (125 ildon ¢ox) vo 30 ilo yaxin ermoni isgali naticasinds
karvansaray binasinin yiikdasiyan konstruksiyalarinda ¢atlar, asinmalar yaranmigdir. Hal-hazirda
karvansaray binasinda tomir borpa islorinin aparilmasi planlasdirilmisdir (sokil 1).

Karvansaray binasinin movcud yiikdasiyan konstruksiyalarin texniki vaziyyatinin
giymatlondirilmasi vo onun tomir-barpasina aid tovsiyyalorin iglonmasi ils slagadar Azorbaycan
Insaat vo Memarliq Elmi-Tadqiqat Institutu torofindon miihondisi todqigat isi aparilmisdir.
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S$akil 1. Karvansaray binasmin barpadan awal timiimi goriintisti

Aparilmis mithondis todqgigat isinin moQsadi asagidaki islor goriilmiisdiir: Bu magsadlo
binanin biindvro konstruksiyasi vo onun texniki voziyyati biindvro yaninda qazilmis surflar
vasitosilo miioyyanlosdirilmis (sokil 2); yiikdasiyan domir-beton konstruksiyalarda betonun
sixilmada faktiki mohkomliklori konstruksiya dagidilmadan “Smidt-Hammer” sklerometri
vasitasila toyin edilmisdir (sokil 3).

Sak. 3. Betonun mohkamliyinin

$ak.2. Binamn xaricinda qazilms surf ) R .
“Smidt hammer” sklerometri vasitasila tayini

Movcud domir-beton konstruksiyalarin beton miihafizo gatlarinin qalinligi, armatur millorin
sayl vo diametri “Profometr-5” cihaz1 vasitesilo toyin edilmis vo acilmig yerlords armatur
millorinin  diametri  stangenporgarla doqiqlosdirilmis  (sokil 4); das, korpic horgii
konstruksiyalarinin mohkomliyi movcud horgiidon ¢ixarilmis, das, korpic, mohlul
nlimiinslorinin laboratoriya sinaqglari vo eksptess iisul vasitasilo toyin olunmusdur;

Konstruksiyalarda yaranmis ¢atlarin acilma eni MPB-2 mikroskopu vo sablon xotkes
vasitasilo miioyyan olunmusdur (sokil 5).

Sok.l 4. Niimunalorin sinaglar: (a-qaya dasi, b- qirmizi karpic)
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Sak. 5. Catlarin eninin tayin olunmasi

Binanin tomir vo borpasina dair tovsiyolor, binanin {imiimi texniki veziyyeti, binanin
ylikdasiyan konstruksiyalarinin zadolonma doracasi vo materiallarin méhkomliyi Tikinti Norma
va Qaydalarin toloblorina uygun islonilmisdir /2/, /3/, /4/,/5/, 16/, /71, /8.

Karvansaray binast planda diizbucaq sokilds olub, iimumi qgabarit Slgiilari 29,9 m X
37,6 m (BxL) toskil edir. Karvansaray binasinin yerlosdiyi arazi maili relyefs malikdir. Bina iki
yeriistli mortabadon ibarotdir. Memarlig-planlagdirma hellina gére binanin daxilinde E-J-2-15
oxlararast sahasindo iki mortoba hiindiirlityli boyu boyiik zal hisso, 2-ci mortobonin A-E-2-5
oxlararast sahoasindo iso das siitunlardan vo korpic tagbond oOrtilkdon ibarot moscid hisso
yerlogdirilmisdir. Binanin martoba planlari sokil 6,7, 8-do verilmisdir.
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Sak. 6. Birinci martabanin plani (£0.00 va -0.350 saviyyasi)
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Sakil 7. Ikinci mortabanin plani (+4.350 saviyyasi)
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Karvansaray binasinin moartobs hiindiirliiklori konstruktiv halldan asil1 olaraq miixtslif olub,
2,8m-don 10m-dok doyisir. Karvansaray binasi konstruktiv xiisusiyyotino goro das sistemli
binalara aidir.

Karvansaray binasinin osas ylikdasiyan sistemi das biindvroden, das divarlardan, das vo

insa edilmis siitunlardan, ortiik
konstruksiyasindan toskil olunmusdur. Karvansaray binasinin biinovro konstruksiyasi lentvari
formada olub, das divarlar altinda yerli qaya daslarindan ibarot but horgiisiindon togkil
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sonradan domir-beton tirlordon va moartoboarasi

olunmusdur.

Binanin xarici divarlar altinda biinévrs konstruksiyasinin eni 1,20+1,40 m, hiindiirliiyii iso
arazinin relyefindon asili olaraq 0,60+1,80 m olub, tillori diizgiin olmayan yerli qaya daslarindan
ibarat but horgiisiindon yerina yetirilmisdir. Biinévranin qoyulma dorinliyi orazinin relyefindon
asil1 olaraq dosoma soviyyesindon 1,20+3,00 m gobul edilmigdir.

Biindvrs konstruksiyasinin but horgiisiinds hérgii mohlulu kimi ohongdon istifado edilmisdir.
Karvansaray binasinda siitlinlar, rigellor va tirlor monolit domir-betondan, dagsdan va poladdan
insa edilmisdir.

Binanin istismar dovriindo aparilmis yenidonqurma islori zamani binanin B-D-5-12
oxlararasi sahasinds birinci vo ikinci mortobolorde qurasdirilmis monolit domir-beton siitunlarin
en kasik dl¢iilori 400x400 mm-don ibaratdir.

Monolit domir-beton siitunlarin armaturlanmasinda @18 A500C, 20 Al sinifli polad
millordon istifads edilmisdir. Enino istigamotdo xomut kimi &6 A240 sinifli polad millorden
yering yetirilmisdir. Enins armaturlar arasinda masafs 150-200 mm gobul edilmisdir.

Binanin B-D-5-12 oxlararasi sahasindo birinci vo ikinci moartabolordo qurasdiriimis monolit

domir-beton rigellorin en kosik dlgiilori 400x450 mm-don ibaratdir.
Monolit domir-beton siitun vo rigellorin armaturlanmasinda A240 vo A400 sinifli polad
millordan istifade edilmisdir. Siitun vo rigellori togkil edon betonun faktiki sixilmada méhkomliyi
150+200kqq/sm?-dir. Binanin birnci mortabasinde A oxu boyu 2-14 oxlararasi sahade va ikinci
mortobado daxili mascid hissodo A-E-2-5 oxlararasi sahodo olan siitunlar iso ol alsti ilo diizgiin
formada sokkiz lizlii formada yonulmus das bloklardan inga edilmigdir. Das siitunlarin alt vo iist
hisalorindo ol alati ilo yonulmus das bagsmagqlar verilmisdir.

Binanin arakesmo divarlart misarlanmis ohongdasindan, gipskarton lovhalordon va karpic
horgiisiindon togkil olunmusdur. Binanin “yiikdasiyan” divar siitunuun vo mortobolorarasi ortiik
konstruksiyalarinin texniki vaziyyatinin qiymatlondirilmasi elmi hesabatda [9] verilmisdir.

Laborator sinaq islori vasitosilo Yyiikdastyan divarlarin horiilmasinds istifado olunan das
stixurlarin vo horgii mohlulunun (shang mohlulunun) moéhkamliklori vo digor fiziki-mexaniki
gostaricilori toyin edilmisdir. Alinmig naticalor codval 1-do verilmisdir.

Cadval 1
Tabii halda nslg‘lﬁgzg?k nslﬁ::g;?f;( Koasilmoadoa Su
Materialin adx hacm ¢oKisi, . . mohkamlik | hopma,
r/sm? haddi, Mpa | haddi, Mpa hoddi, Mpa %
9 (tobii halda) | (sulu halda) ’
Divar horgii qaya dast p=2.79 120.7 -- 4.67 0.08
Horgii mahlulu (shang) p=1.08 0.9 - -- 41.5
Qurmizi karpic dast p=1.85 7.77 7.64 0.06 26.3
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“Das vo armaturlanmis das konstruksiyalar layihslondirmo normalar” AzDTN 2.17-1
normativ sonadinin 8-ci cadvali vo 5.1. bandino asason das horgii konstruksiyasinin sixilmada
hesabi miigavimoti R=8,0 kqq/sm? giymotlondirilir. Korpic das hérgiisiiniin sixilmada hesabi
miigavimati 159 AzDTN 2.17-1 normativ sonadinin 5.1. bandinin 2-ci codvaline asason R=7,0
kgg/sm? gebul edilmesi miimkiindiir.

Karvansaray binasinin yiikdasiyan konstruksiyalarinin tadqiqi naticasinds uzunmiiddatli
istismar dovriinds Vo ermoni isgali zaman1 yaranmis ¢oxlu sayda zodslonmoalor askar edilmisdir.
Alinmis naticolor gostorir ki, binada yaranmis ¢at vo zadoalorin xiisusiyyatlori digor
tarixi-memarliq binalarinda oldugu kimidir, yoni, yiikdagiyan divarlarda gatlar horgii daslarnda
vo mohlulunda, homginin, suvaq qatlarinda asinmalar, yaxud elementlords korroziya, karniz
daslarinda qopmalar vo zadalor tarixi-memaarliq binalar1 tiglin xarakterikdir.
Binanin yiikdasiyan konstruksiyalarinda yaranmis zadolonmalor tadqiq edilorak onun
tohliikslilik kateqoriyas: miioyyanlosdirilmisdir:
Binalarin tohliikalilik kateqoriyasi toyin edilorok cadval 2-do verilmisdir:

Cadval 2.
tghluks_llllk zoadolonmalorin xarakteri
kateqoriyasi
s ylikdasiyan konstruksiyalarda  qusur vo zodolonmolor onlarin dagilmasina
A bilavasits tohliiko yaradir;
ylikdasiyan konstruksiyalarda  qusur vo zodslonmolor onlarin dagilmasina
s bilavasito tohliikka yaratmamasina baxmayaraq, golocokds diger elementlarin,
B diiyiinlorin zadslonmasine sabab olar vo ya zodslorin, qiisurlarin inkisafi “A”
kateqoriyasina kegmasini tomin edir;
. yerli xarakterli zodolonmso vo qiisurlar, onlarn golocok inkisafi binanin yiikdasiyan
konstruksiyalarima tasir etmirlor;

Yiikdasiyan konstruksiyalarda yaranmis qlisur vo zadslonmalorin tohlili gosterir ki, bina
“B” tohliikelilik kateqoriyasina aiddir. Karvansaray binasinin yilikdasiyan konstruksiyalarinda
movecud zodolor onlarin tohliikolilik kateqoriyalari nozoro alinaraq binanin texniki voziyyeti
mohdud isloma qabiliyyatliliyi qiymotlondirilmisdir.

Naticalor
Karvansaray binasinin yilikdasiyan konstruksiyalarinda agkar olunmus zodslonmoler vo
catismamazliglar binanin uzunmiiddotli istismar1 zamani iqlim, atmosfer amillorinin,
hidroizolyasiya tadbirlarinin yerina yetirilmasi divarlarin but daslarindan horiilmasi, daxili ~ vo
xarici horgii gatlariin bir-biri ils rabitslorinin zaif olmasi vo s. sobolordon yaranmisdir.
Tadqiqatlar zamani alinmis noticalorin tohlili osasinda karvansaray binasimin golocok
tohliikasiz istismarinin tomin edilmasi tigiin gliclondirma va barpa tadbirlori islonilmisdir [9].
Borpa todbirlori  hazirlanarkon  UNESKO vo ICOMOS kimi qurumlarin prinsiplori
nozoro alinmigdir. Bu prinsiplor asagidakilardir:
e tarixi binalarin barpasina baslamazdan avval onun madoni va tarixi dayarlarinin tohlili;
e borpa zamani istifads olunan todbirlorin binanin strukturuna zorar vermomasi,
eborpa zamani binanin orijinalligmin (dizayn, materiallar, icra texnologiyasi, mokanin
funksiyasi) qorunmast;
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etarixi -memarliq binalarinin uzunmiiddstli qorunmasi ii¢iin planlasdirma vo monitoring
sistemlarinin yaradilmasi;
e binanin orijinal qurulusuna miimkiin godor az miidaxils edilmosi.

Binanin tarixi-memarliq borpa layihosi hazirlanarkon “Tarixi vo modoniyyat abidorinin
miihafizosi” haqqinda  Azorbaycan Respublikaasinin Qanunu rohbor tutaraq Modaniyyat
Nazirliyi vo Dovlat Soharsalma vo Arxitektura Komitasinin tarixi abidslorin barpa layihalorinin
tosdiqi vo ekspertizasi kegirilmalidir.

Istifads edilmis adabiyyatlar

1. AzDTN 1.7-1 “Bina va qurgularin yiikdasiyan insaat konstruksiyalarinin miiayinasi

qaydalar1”, Baki 2008.

AzDTN 2.17.1 “Das vo armaturlanmis das konstruksiyalar1” layihalondirmo normalari,

Baki 2016.

AzDTN 2.1-1 “Yiklor vo tasirlor” layhalondirma normalari, Baki 2016.

AzDTN 2.22-1 “Dam ortiiklori” layihalondirmo normalari, Baki 2015.

AzDTN 2.15-1 “Bina va qurgularin qrunt asaslar1” layihalondirmo normalari, Baki 2015.

AzDTN 2.16-1 “Beton Vo domir-beton konstruksiyalari” layihalondirma normalari,

Baki 2015.

AzDTN 2.18-1 “Polad konstruksiyalar1” layihalondirms normalari, Baki 2015.

AzDTN 2.3-1 “Seysmik rayonlarda tikinti”, Baki 2010.

9. Eminov Y.A, Hiseynov B.M, Mirzozado S.T, Yusifli V.V. Susa s. Qarabag
kiigasindoki inventar Ne-si 1008812 olan Masadi Stikiir Mirsiyab oglunun ikimartabali
karvansaray binasimnin miihondisi miayinasi vo texniki voziyyoti haqqinda ray, elmi-
texniki hesabat, 47 s, Baki1 2024.

N

©o gk w

© ~



AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

YK 627.824

IMOJABOJHBIE BOJTHOJIOMBI, UX IPOEKTUPOBAHUE U AHAJIN3 NHHOBAIITUI
k.m.n. Fabubos @.I. uien yuennoeo cosema A3HUHUCA, E-mail: farchad@yandex.ru
unoicenep Iabubosa JI.D. komnanus HALLIBURTON, CIIIA, E-mail: leylil7@yahoo.com
k.m.n. Axmeoosa A.I. Azepbaiioxncancruii Apxumexmypno-Cmpoumenvhviii Ynugepcumemn,
E-mail: aytenaxmedodova@mail.ru

SUALTI DALGADOYONLOR, ONLARIN LAYIHOLONDIRILMOSI
VO INNOVASIYALARIN TOHLILI
tex. iizra f.d. Habibov F.H. AzIMETI-nin Elmi Surasinn iizvii
miihandis Habibova L.F. HALLIBURTON sirkati, ABS,
tex.iizra f.d., dosent @hmadova A.-H. Azarbaycan Memarhq va Insaat Universiteti
UNDERWATER BREAKWATERS, THEIR DESIGN AND ANALYSIS OF INNOVATIONS
PhD, dosent Gabibov F.G.
engineer Habibova L.F. HALLIBURTON Company, USA

PhD, dosent Akhmedova A.H. Azerbaijan University of Architecture and Construction

AHHOTanuA: /{711 yMEHBIIECHHs] BOJHOBOIO BO3JCHUCTBHS HA COOPYXKCHHUE, UCKIIOYCHUS
00pa30BaHUsl OTPAKEHHBIX BOJIH C HX ONACHBIM pPa3MbIBAIOIIMM JEHCTBUEM, HAKOIUICHUS
HAaHOCOB B 3aBOJHOBOM IIPOCTPAHCTBE W COKPAIIEHUS CTOUMOCTH COOPY)KEHUS CTpPOST
MIOABOJHBIE BOJHOJIOMBI. IIpUBOASTCS OCHOBHBIE CBEIEHMsSI O KOHCTPYKLMAX ITOJBOJHBIX
BOJIHOJIOMOB, OCHOBBI HMX IIPOCKTUPOBAaHMSA M pacuera. [IpHBOAUTCA CUCTEMHBIA aHAIU3
COBPEMEHHBIX HMHHOBALIMOHHBIX TEXHMYECKUX PEIICHUH B 00JIACTHM KOHCTPYUPOBAHHUS U
IIPOEKTUPOBAHMS ITOABOJIHBIX BOJHOJIOMOB.

KiroueBble cJjI0Ba: MOABOIHBIA  BOJIHOJIOM, COOPYXKEHHE, BOAA, KOHCTPYKLHS,
IPOEKTUPOBAHUE, PACUET, OEeper, KeIe300eTOoH.

Xiilasa: Qurguya dalga tosirini azaltmaq, oks olunan dalgalarin tohliikali eroziya tosiri ilo
meydana golmosini istisna etmok, dalga mokaninda ¢okiintii yigmaq vo qurgunun doyarini
azaltmaq tgiin sualti dalgaddyonlor qurulur. Sualti dalgaddyonlorin konstruksiyalari, onlarin
dizaynt vo hesablanmasi osaslart haqqinda osas molumatlar verilir. Sualti dalgaddyenlarin
konstruksiyalari va dizayn1 sahasinde miiasir innovativ texniki hallorin sistemli tohlili verilir.

Acar sozlor: sualt1 dalgaddyon, qurgu, su, konstruksiya, hesablama, sahil, domir-beton.

Summary:To reduce the wave effect on the structure, eliminate the formation of reflected
waves with their dangerous eroding effect, accumulation of sediments in the wave space and
reduce the cost of the structure, underwater breakwaters are being built. The basic information
about the structures of underwater breakwaters, the basics of their design and calculation are
given. A systematic analysis of modern innovative technical solutions in the field of design and
engineering of underwater breakwaters is presented.

Keywords: underwater breakwater, structure, water, construction, design, calculation,
shore, reinforced concrete.

1.BBeaenue

Jlnst yMeHbIIIEHHsT BOJITHOBOT'O BO3JICWCTBHSI HAa COOPYKEHHME, UCKIIOUEHHUS OOpa30OBaHUS
OTPaXXEHHBIX BOJIH C WX OMNACHbIM pPa3MbIBAIOIINUM JEHCTBUEM, HAKOIUICHUS HAHOCOB B
3aBOJIHOBOM IPOCTPAHCTBE U COKpALIEHUS CTOMMOCTH COOPYKEHHSI BOJHOJIOMBI CTPOSIT C
3aTOIUICHHBIM TI'peOHEM U OOBIYHO HA3bIBAIOT MOABOJHBIMU BonHONOMamu (puc. 1). Ha Hux
MIPOUCXOAUT ranieHue BoJH npumepHo Ha 50%, ocTanbHas 4acTb BOJTHOBOW SHEPIHM IacUTCS
€CTECTBEHHBIM WJIM MCKYCCTBEHHBIM OTCBHIMAHHBIM IUIsKEM. CleyeT 3aMeTUTh, YTO HalUuue
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€CTECTBEHHOT'O MJIM UCKYCCTBEHHO 0OPa30BAHHOTO ILISA SBJISACTCS JIYUIIEH TapaHTHEH 3aIIHThI
Oepera OT pa3pyIICHHs, ITO3TOMY BOBCE HE TpeOyeTcs, YTOOBI BOJTHOJIOM OOECIICYMBAIT ITOJTHOE
raiieHrue YHEPT UK BOJH.

HccnenoBannio W MPOSKTUPOBAHUIO TOABOJIHBIX BOJTHOJIOMOB TMOCBSIIEHBI PaOOTHI
A.B.Muxaiinosa u C.H.JIeBauena [1], [1.C.Hukepona [2], B.K.Illtennens u M.A.Cokoios [3],
B.I' SIxosenko [4], [."H.Cmupnona, b.®.I'optonosa, E.B.Kypnosuua u ap. [5], I1.1.SkoBneBa,

A.Il.Tropuna u F0.A.®optyuenko [6] u ap.

Puc. 1. Ilpunyunuanvnas cxema no08oOH020 8OIHONOMA:
1 — sonnonoM, 2 — OHO 00 NOCMPOUIKU 8OTHONOMA, 3 — HAHOCHL

2. OcHOBBI IPOEKTHPOBAHUSA MOABOIHBIX BOJHOJIOMOB
Jlns mpenoTBpaiieHuss oOpa3oBaHUST MEXIY BOJIHOJIOMOM H OEperom BIOJILOCPETOBBIX
TEUYCHHM, BBI3BIBAIOIINX IEPEMEIICHAE HAHOCOB, MOJIBOJAHBIA BOJHOJIOM CIICIYET COCIUHSATH C
OeperoM TpaBepcamMu, pacCTOSIHUE MEXITy KOTOpbIMHE B cpeaeM 250-300 M.
[TonBogHBIE BOJHOJOMBI MTPEICTABISAIOT COOOM COOpPY)KEHHUS, PACIOJIOKEHHBIE BJOJb
Oepera Ha pacCTOSHHUH, TOCTATOYHOM [Tl 00pa30BaHus IUIHKA PUHSATHIX pa3MepoB (puc. 2,a).

6) ==

Puc. 2. [100600HbIIL 80IHOIOM C MPaAGepCamu: A — KOMOUHAYUS NOOBOOHO20 BOJIHOJIOMA C MPABEPCAMU U CUCTIEMbL
OyH, 6 — n0080OHbIN 8onHOIOM I —00pazHo20 ouepmanus 8 niaue;, 8 — Maccusbi HOOBOOHO20 BOTHOIOMA HA
KAMEHHOU nocmenu; 2 — ROOBOOHbIIL GOIHONIOM U3 WAMPOBLIX OI0K08, YCMAHOBIEHHbIX HENOCPEOCMBEHHO HA 2PYHMN
0e3 KamMeHHOU NOCmenu, ¢ KAMeHHOU 3acblnkol, 1 — nod8ooHbIlL 8OIHONIOM, 2 — mpagepcyl; 3 - OyHbl, 4 — nasoic,
5 — gonnoomoboiinas cmenka, 6 — wamposwiil 610K, 7 — 6K1aA0bIW, 8 — KAMEHHOE 3anoIHeHue
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I'pebenp BoMHONOMA HAXOAUTCS Bcerna HKe ypoBHsS Boael Ha 0,5-0,8 M s
BO3MOXXHOCTH TIEpEOPOCKM BOJIHAMH HAHOCOB 4Ye€pe3 BOJHOJIOM TIpU HUX MONEPEIYHOM
NIEPEMEILEHUN.

B Hacrosmee Bpems mOpuUMEHsieMble Ui OEperoBod  3alIUTHl  BOJIHOJIOMBI
yCTaHaBIMBalOTCA Ha pacctosHuu 12-20 h or Oepero3amuTHbIX cTeH. boibliee 3HaueHHE
MPUHUMAETCS TPU TIECYAHBIX HAHOCAX, MEHBIEE 3HAUYCHHWE TPUHUMACTCS TPH TaJICUHBIX
HaHocax. ['myOuHa BObI B MECTE Pa3MEILEHHUS BOJIHOIOMA /{ . OOBIMHO IIPMHHMMAETCS HE MEHEE

BBLICOTHI PACUETHOM BOJIHBI M BCeTaa H, >3 M.

Ha mecuanbix O6eperax OecipiJIMBHBIX MOpEH BOJHOJIOMBI Yallle BCEro pacrojararoT Ha
paccrostnuu He MeHee 100 M oT JMHMU ype3a mpH cpenHeM ypoBHe. Ha omon3HeBbIX Geperax
MIOJIBOJIHBIE BOJIHOJIOMBI JOJKHBI OBITh PAcIlOJIOKEHBl B MOpE 3a IpeleslaMd BbIXOJa BaJoOB
BBIZIABIIMBAHUS OMOJI3HEH.

[lonBonHelli BosHOJNIOM 0€3 TpaBepcoB He coxpaHseT k. Ecinu BomHonoMm, He
UMeIoIel TpaBepcoB, MPUOIM3UTH K Oepery Ha paccrosHue 20-25 M oT ypes3a BOJBI, TO IPH
HAJIMYUU BOJIHOOTOOMHBIX CTEH Ha Oepery CKOpOCTH MepeMeIleHs] BOJHBIX MaccC BIOJIb (pOHTA
3TUX CTE€H MOTYT JocTuratb 5-7 M/cex. B pesynprare 3T0r0 y CT€H 00pa3yroTcs ONacHbIe
riy0OKHe MPOMOUHBL. B Takux ciay4asx BO3BeJEHUE BOJHOJIOMa 0€3 TpaBepCOB HE TOJBKO HE
YIJIy4IlaeT, a HAalPOTUB, HAMHOI'O YXYy/IIIIAeT COCTOSIHHE Oepera.

TpaBepcbl pacmojaraloT ¢ TOW CTOPOHBI, KyJa HalpaBiIeHO BIOJIbOEPEroBoe
IepeMeIleHue HaHOCOB. BOJHOJIOMBI ¢ OJHHUM TPaBepCOM MOKHO IMPHMEHATh Ha ydacTKax
Oepera, rae BAOIbOEPEroBOil MOTOK rajeyHbIX HAHOCOB MMEET OOJbIIYI0 MOIIHOCTh. B 3TOM
cllydae IUIaH BOJHOJIOMHOTO cCOOpyXeHus umeer I' — oOpasHyio (opmy, HampaBlIEHHYIO
OTKPBITOI 4aCThIO HABCTPEUY IMMOTOKY HAHOCOB (puC. 2,0).

Ha Oeperax ¢ mecyaHblMH HaHOCAaMH BOJHOJIOM COEAMHSIOT C Oeperom IByMs WU
HECKOJIbKUMH TPaBepCaMH, MEePHEeHIUKYJIIPHBIMU JIMHUKM BOJIHOJIOMA, 00pa3ysl TauM o0pa3oM B
IUIaHEe 3aMKHYThbIE aKBAaTOPUU (3aBOJHOJIOMHBIE OacceliHbl). [Ipu 3TOM HOCTaTOYHO HAIEKHO
o0ecrneynBaeTcs COXpaHHOCTh IUISKEBOTO MaTepuaa OT BOJTHEHHUS.

Tpaccy BOJHOJNIOMA JKEIaTeNbHO MUMETh NMPSMOU 0e3 pe3KHUX MEepeloMOB M BXOMSIIMX
yrioB. COOTHOILIEHHE pPa3MEpPOB AKBATOPHUM MEXIY TpaBepcaMd M BOJHOJIOMOM OOBIYHO
npuanmaror S/L=15+2, rne S - paccrosHue Mexay TpaBepcamu; L - paccrosiHue OT

BOJIHOJIOMA JI0 ype3a BOJbI.

[Ipu cucremaTuyeckoM MOIMOJTHEHUH IUIsSKa HAHOCAMH CPEHION IIMPUHY HAJBOIHOTO
USDKa B 3aBOJHOJIOMHOM TPOCTPAHCTBE JOCTATOYHO HMMETh 1/3  pacCTOSHHUS MEXay
BOJIHOJIOMOM U Oeperom. JInHUS ype3a NIpUHUMAETCS MapauiebHON (PPOHTY pacyeTHON BOJHBIL.

[Ipu I — oOpa3Hoil ¢opme BoNIHONIOMA B IJIaHE Yrojl MEXAy JUHHEH ype3a BOIBI 3a
BOJIHOJIOMOM (TIpY HAJUYMM IUISKA) W JIMHUEW eCTeCTBEHHOro Oepera MOKeT ObITh 3ajaH
MpUMEpPHO B 2 pa3a MEHbIIE yria Mojaxojaa BoJH M Oepery. Ilpu 3ToM mmpuHa MisKa ¢
HABETPEHHOUN CTOPOHBI TpaBepca JOJKHA ObITh MPUHSATA PaBHBIM 2/3 pacCcTOSHUE OT BOJTHOJIOMA
1o Oepera.

HaHnocbl B 3aBOJIHOJIOMHOE MPOCTPAHCTBO MepedpachiBaeTCs BOJHEHHEM depe3 rpeOeHb
coopyxeHws. UTHTEeHCUBHOCTD TUISDKEHAKOIIIICHHS 3aBUCUT OT MHOTHX (DAKTOPOB, B TOM YHCJIC OT
[IIyOWHBI TIepe]l BOJHOJIOMOM M OT OTMETKM TrpeOHs BoOJHOJIOMA. Upe3MepHOe MOHMKECHUE
rpe0HS BOJIHOJIIOMA C IIENIbI0 YBETUYEHHUS TMOCTYIUICHHS HAHOCOB C MOPS MOXKET MPHUBECTH K
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o0paTHOMY YTrOHY HAHOCOB BO3HHUKAIOIIMMH TMPOTHBOTCUYCHHSIMH W K pa3pylIeHHIO Oepera
HEJIOCTATOYHO MOTAIIEHHOM BOJIHOU. B TO ke Bpemsi u3MEHEHUE MOJI0KEeHUsI TPeOHS BOJTHOJIOMA
B npeaenax oT 0,5 M HIKe YPOBHS MaJIO BIUSET HAa BOJHOTACAIIYIO CIIOCOOHOCTh COOPYKEHHUSI.
YuutbiBass 3TH OOCTOATENIHCTBA, TpeOEHb BOJTHOJIOMAa OOBIYHO  paCIONaraloT Ha TiIyOuHe
0,25-0,7 m.

YMeHbIICHHEe KPYTH3HBI JIMIIEBOM TpaHU CIIOCOOCTBYET pa3pylICHUIO BOJHBI Ha
BOJIHOJIOME 0e3 00pa30BaHHS OTPAKCHHBIX BOJIH, MPEISTCTBYIOIMIUX IBMKCHHIO HAHOCOB K
Oepery M CO3JalONIMX OMACHOCTh pa3MbiBa JIHA TMEpea coopykeHueM. Takum oOpazowm,
VIOJIO)KEHUE JIMIIEBOW TpaHW TOJOXKHUTENbHO BAHseT Ha JPQPEKT IUISHKCHAKOIUICHUS U
CIOCOOCTBYET YMEHBIICHHIO BOJIHOBOM Harpy3ku Ha coopykeHue. Harypuele HabOmoneHus
MOKAa3bIBAIOT, YTO MPH YKJIOHE 1:3 3a BOJHOJIOM MOMAAarOT HE TOJIBKO IMECYaHbIE YACTHIIBI U
rajibka, HO Jaxke OyibDKHMKM Maccoi 10 30-50 kr. M3MeHeHne HakjoHa JMIEBON I'PaHU Majo
BIUSET Ha BOJIHOTACAIIYID CIOCOOHOCTH BOJHOJOMA. [lo3TOMYy YKIIOH HapyXHOW TpaHu
BOJIHOJIOMA CJIeIyeT BbIOMpaTh He Kkpyue 1:2. beperoBas rpaHb BOJHOJIOMA BBITIOTHSETCS
BEpTUKAJIbHOW. BBICOTY HMXKHEW BEPTHUKAIBHOW TI'paHU BOJHOJIOMA CO CTOPOHBI MOpPS BO
n30exaHre BO3SHUKHOBEHHS HEXEIATEeJIbHBIX TOCIECTBUM 00BIYHO TPUHUMAIOT He Oomee 0,4 M.
[Ipy HanMuuu B OCHOBaHUU KOPEHHBIX MOPOJ (Mepreyiei, IMIOTHBIX CIAHIEBBIX TJIUH U T.J.)
MacCHBBI YKJIAJbIBAIOTCS HAa ECTECTBEHHOE JHO, KOTOPOE€ IPEABAPUTEIBHO OUYHMIIAETCS OT
OyJBDKHHKOB M HAaHOCOB, IOCJIE YEro IUIaHUpyeTcs A0 Tpedyemoi ormeTku. [lpu Hamuuum B
OCHOBAHWH MSATKHX Pa3MbIBAEMBIX TPYHTOB IO/ BOJTHOJIOMOM yCTPaWBAETCsl KaMEHHAs TTOCTEb,
KOTOpasi HE JOJDKHA BO3BBIMIATHCS HAJ MOBEPXHOCTHIO MHA. OIUH M3 BapUAHTOB KOHCTPYKIIUN
13 OOBIKHOBEHHBIX MAaCCHBOB IOKa3aHa Ha puC. 3,a. JIJis BO3BEJCHUS MOABOJHBIX BOJTHOJIOMOB
MPUMEHSIIOTCS M KOHCTPYKIIMM M3 KeNe300€TOHHBIX MOHTOHOB, COOMPAEMBIX W3 OTAEIBHBIX
wmt. [Ipennaratorces u pa3nuyHbie KOHCTPYKIUHU O0JIETYEHHBIX coopyskeHuit (puc. 3,6). Onnako
BCJICJICTBUE HCKJITFOYUTEIIBHO TSKENIBIX YCIOBUH pabOThIl OEpero3almTHBIX BOJHOJIOMOB
MPUMEHEHUIO JTHX KOHCTPYKUMW JOJDKHO TIPEANIeCTBOBATh IMPOBEICHUE BCECTOPOHHUX
HCCIIEIOBAHUM.

== - &=

o

Puc. 3. Koncmpykyuu no0800HbIX 0JIHOIOMO8 HA MASKUX SPYHMAX.! d — KOHCIPYKYUS U3
O0OBbIKHOBEHHBIX MACCUBOG; O — KOHCMPYKYUSL 0OJICCUEHHO20 COOPYHCEHUS,
1 — 6emonnbiti maccus; 2 — sxcenez06emonHbll 010K
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['peOHM TpaBepCcOB BO3BBIMIAIOTCS HAJl PACYETHHIM YPOBHEM MOPS B TOJIOBHOW YaCTH MPU
necyaHbIX HaHocax Ha 0,5 M, a pu rajgeyHbix HaHocax Ha 0,3 M.

[Ipu nporycke HAaHOCOB Yepe3 TPaBEPChl UX KOPHEBbIE YACTH HA MECYAHBIX U TaJ€YHbIX
IUSDKaX HE JOJDKHBI OBITh BBIIIE TMOBEPXHOCTH MPOEKTUPYEMOTO IIIsKa C HaBETPEHHBIN
CTOPOHBI TpaBepca. B MpoTHBHOM cilyyae BO3BBIIICHHE KOPHEBOI 4acTH TPaBEPCOB MPUHUMAIOT
paBabpM 0,5-0,8 M Haj MOBEPXHOCTHIO MECYAHOTO TUISHKA C TIOABETPEHHOM CTOPOHBI TpaBepca.
B ciyuae raneuHbIX miisbKed MosioKeHue rpeOHs KOPHEBOM YacTH MPOMEKYTOUHBIX TPAaBEPCOB
MPUHUMAIOT Ha YPOBHE MPOEKTHOTO IJISHKAa C MX HABETPEHHOW CTOPOHBI. Bo3BbIlIeHHE TpeOHs
KOPHEBOM YacTHW KpaillHero HU30BOTO TpaBepca MNPUHUMAIOT PaBHBIM 2-3 M HaJ CpPEAHUM
YPOBHEM MOPH.

[TonBogHBIE  BOJIHOJIOMBI MOTYT OBITh TPAaBUTAIMOHHOTO W  CBAalHOTO  THIIA.

K rpaBuTaninoHHOMY TUITYy OTHOCATCSI BOJIHOJIOMBI M3 MAaCCUBHOM KJIAJIKU B OJIMH UJIU JBa (OYEHb
penako B Tpu) Kypca, u3 (acOHHBIX OETOHHBIX OJIOKOB, KOTOphIC JHOO YKIQJBIBAIOT B TEJO
BOJIHOJIOMA, 100 HabOpachiBaioT. K TrpaBUTAIlMOHHOMY THITy MOJBOJHBIX BOJHOJOMOB TaKkKe
OTHOCSITCSI BOJTHOJIOMbI KaMEHHOHAaOpOCHBIE. BOJIHOIOMBI CBalfHOTO THIIA MPECTABIAIOT COOOM
OJIMHOYHBIA PsJl CBall MM KOJOHH-000JIOYEK, JTUOO NBYXPSAHYIO KOHCTPYKIIMIO C KaMEHHBIM
3anojqHeHueM. IIpu OmHOPAAHON CBaliHOM KOHCTPYKIMM C MOPCKOM CTOPOHBI CBaWHOI'O
OTPaKIEHUS YCTPaWBalOT HAOPOCKY M3 OETOHHBIX OJOKOB WM KPYMHOTO KaMHs. BOTHOIOMBI
IPaBUTALMOHHOTO THIIA BO3BOJSATCS MpPH JIIOOBIX TpyHTaX ocHOoBaHus. [Ipu mecuaHbix rpyHTax
YaIie MPUMEHSIOT CBafHbIE KOHCTPYKITHH.

BoaHOMOMEI 13 HAOPOCKHM KPYIMHOTO KaMHsI WM (PaCOHHBIX OJIOKOB, MpEIHA3HAYCHHBIC
JUTSL yAEpKaHUs TIeCYaHbIX HAHOCOB, BO3BOJAT C SIIPOM M3 KaMHSI Pa3HOPOJIHOM KPYIHOCTH WJIU
¢ skpaHoM. KameHb HaOpachIBalOT MO CJIOIO MIEOCHKH, a MOBEPXY AJS JMydlled yCTONYHMBOCTH
MOKPBIBAIOT MIPUTPY30YHBIMU MAaCCHUBAMU WU TUIUTAMHU.

Haubonpiiee pacrnpocTpaHeHHE TOMYYMINM TIOABOJHBIE BOJHOJIOMBI M3 OETOHHBIX
MaccuBoB. [10100HBIE BOJHOIOMBI Yallle BCETO YCTPAWBAIOT B BHUJIE OJHOPSAHON OJJHOKYPCOBOH
KJaaku (puc. 2,68). Eciau moJBOJHBIN BOJHOJIOM BBIMIOJIHSIETCS U3 JIBYX-TPEX KYpCOB MacCCHUBOB,
TO MacCHUBBI YKIIAJBIBAIOT C MepeBsA3KOoil mBOB. [1o/1BOAHBIE BOTHOIOMBI U3 OETOHHBIX MaCCUBOB
BO3BOAATCS Ha KaMeHHOM moctenu. [Ipu HeoOXoAMMOCTH OepMbl TMOCTENH MOTYT OBITh
3alMUIIEeHbl OCTOHHBIMH TUTHTaMH. OTMETKY OCHOBAaHHMS KaMEHHOW IIOCTEIM Ha3HA4YarT C
Y4ETOM BO3MOXHOTO TOHUXEHUSI MOBEPXHOCTH JHA MpPU pa3MbiBax. TONIIMHY KaMEHHOM
MOCTENU MPUHUMAIOT TaKOU ke, KaK U AJist OyH.

O} dexTuBHON KOHCTPYKIMEH SBISETCS MOJIBOAHBIA BOJHOJIOM IIATPOBOTO THMA (PHC.
2,2) BBINIOJIHAEMBIN B BUjC (PUTYpHOrO OCTOHHOrO 0JIOKA, 3arOIHAEMOr0 KaMHEM 4Yepe3 OKHA.
Takoii BOJTHOJIOM pa3MeIaeTcsi Ha TpyHTe 0€3 KaMeHHOW MTOCTEIIH.

PacueTHble BOJIHOBBIE HAarpy3Kd Ha IOJBOAHBIA BOJIHOJIOM ONPEAENSAIOT ISl Cilydas
MIPOXOXKACHHSI HaJl HUM BIaJUHBI BOJHBI (puc. 4).

Puc. 4. Dnropa 601106020 0asieHUss HA NOOBOOHDIU BOTHOJIOM
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NHTEeHCUBHOCTD JaBi€HMSI p1 3aBUCUT OT TJIyOMHBI BOABI HajJ TpeOHEM IOABOJHOTO
BOJIHOBOT'O Z1 ¥ yKiioHa jHa i. [Ipu yxmonax aua 1 < 0,04 :

P, = 7(21 + Z4) npu 7, <7, 1)
p,=pP, IpU 2=12, >27,. (2)
Hasnenue p, ipu z = z,
X H-z,
p, =yh| 0,015—+0,23 +yz,. (3)
H H
JlaBieHne Ha ypOBHE JTHA (Z =H )
p3 = kg p2 * (4)
ITpu yxnone ana 1 > 0,04:
p, =y(z,+2,) v p, =p,0pu 2 =2; (5)
P, = V(Zl + 24) npu Z =17,, (6)
p;=p, IpU Z =12,. (7)

3/1ech Z1 — pacCTOSIHUE OT BEPXa COOPYKEHUSI PACUETHOTO YPOBHS BOJIbI; Z2 — PACCTOSTHUE
OT PacCYETHOr'0 YPOBHS JI0 IOJOIIBBI BOJIHBI, IPUHUMAEMOE 110 OTHOCUTEIBHOM Benu4yHuHe Z,/H

no Tabymue 15; k, TpUHUMAeTCs paBHBIM:

Mostorocts BotHb A/ N 8 10 15 20 25 30 35
k 0,73 0,75 0,8 0,85 0,9 0,95 1

8

Z4 - paCCTOHHI/Ie oT HOBerHOCTI/I BOJAbI 3a IIOABOAHBIM BOJIHOJIOMOM 10 pacquHoro
YPOBHS, oTpeienseMoe o Gopmyiie:
Z, :ko(zl+z5)_21; (8)

k, - K09 duIeHT, NpUHUMaeMblii 1o Tabaune 15; z, - ocpeHEHHOE BO BPEMEHH PAaCCTOSHHE

OT HOBEPXHOCTU BOJIBI IEpe]] MOABOAHBIM BOJIHOJIOMOM 0 PACYETHOIO YPOBHS, IPHUHUMAEMOE
110 OTHOCHUTEJIHOM BEIMUNHE Zz./H 110 Tabauue 1.

3navenus k,,z, u z, Tabnuya 1
OTHocuTeaIbHAs OTHoOCHTEJIbHOE OTHoOCHTE/IbHOE
Beicora h/H MOHMKEHHE MOA0IBbI NpeBbIIIEHNH YPOBHSI Ko dummuent ko
BOIHBI  Z,/H Boabl Z; /H
0,4 0,14 0,13 0,76
0,5 0,17 0,15 0,73
0,6 0,2 0,32 0,69
0,7 0,22 0,24 0,66
0,8 0,24 0,28 0,63
0,9 0,26 0,32 0,60
1,0 0,28 0,37 0,57

MakcuMansHas JOHHas1 CKOPOCTb BOJIHBI IICPCO HaKJIOHHOM I'paHbIO VH.H IIOABOAHOT'O

BOJIHOJIOMA oTpeessieTcst o Gpopmyie:
y n,mh
= , )
— 4
7T A
g A

rae n, - KO3 QUIUEHT, IPUHUMACMBIK PaBHbIM:
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OTHOCUTEIbHAS UTHHA BOJHBI A/ N 5 10 15 20 25
(n-BBICOTA BOJIHBI)
Koappuument n, 0,67 1,22 1,74 2,13 2,23

3. AHAJIM3 OPUTMHAJIBbHBIX KOHCTPYKIMA MOABOJXHBIX BOJIHOJIOMOB
BrmeBaeT HHTCPCC aHaJIM3 OPUIMHAJIBHBIX TCXHHUYCCKHUX pemeHm”I B BUAC IMOABOIHBIX

BOJIHOJIOMOB.

B.I'.ITantenees u A.M.I'ne6oB [7] pa3paboTanu ycTpOWCTBO AJisi MOJBOAHOTO TalllCHUS
BOJIH B BojioeMe (puc. 5). YCTpOMCTBO COCTOMT U3 JKeJIe300€TOHHOTO OCHOBAaHUS 1, MMEIOIIero
HakJIoHHbIe rpanu 2 u 3. [lepennss rpanb 2 (C MOPCKOM CTOPOHBI) UMEET YKJIOH 2:1, a 3aaHsst
rpasb 3 (c 6eperoBoit cTopoHsl) uMeeT ykioH 1:1. B merammmueckom matpone 4 OCHOBaHUs
1 ’xecTKo 3aKperjieHa cTeHKa 5 u3 rubkoro martepuana. K sumneBoi cropoHe 6 M ThUIOBOH
CTOpPOHE 7 CTEHKH 5 MOCPEACTBOM KPEMNEKHBIX AJIEMEHTOB 8 MPUKPEIUIEHbl TOPU30HTAJIbHBIE
pedpa, BBIIIOJIHEHHBIE B BUJE KECTKUX IUIacTUH 9. B oTkioHneHHoMm nonoxeHuu |l B MomeHT
MaKCHMAaJIbHOTO J1aBJIeHUs BOJIHBI 10 BepIIMHA CTEHKH 5 TOJKHA HAXOAUTHCS HIXKE pacYETHOTO
ypoBHs 11 Boawsl Ha TimyOune, paBHoil 0,4-0,5 M. [lns mpemoTBpamieHHss pa3mbiBa THA Yy
OCHOBaHUA | oTchlmaHa KaMeHHas nocrenb 12. PaccTosHue MEXIy KECTKMMU IUIaCTUHAMM 9
NpuHUMAIOT He 0osee 1/3 BBICOTHI pacueTHOM BOJHBI 10 W paBHBIN yJIBOCHHOH JIHHE pedpa B
IUIOCKOCTH pHUCYHKa 5. 3ariy0JieHne HIKHEH MiacTHHbl 9 OT pacueTHOro ypoBHs 11 Boabl
IIPUHUMAIOT Ha TITyOUHY IeHCTBUS pacueTHON BOJHBI 10.

z

]

c_:.:_m —_— e e e i B e whrra
e e e

Puc. 5. Ycmpoiicmeo 015 no0600n020 eautensi 80an 8 6000eme no a.c. CCCP Ne1303652
JlnHy ONIHOM CEeKIMU BOJHOTACSINEro YCTPONCTBA MapauiensHo (GpoHTY BOIHBL 10
MPUHUMAIOT HE MEHEE IJIMHbI pacyeTHOM BOJIHBI 10.

[Tpu moxxose BoHB! 10 K BOTHOTACAIIEMY YCTPOWCTBY, HAXOIAIIEMYCS B TIOJIOKEHUH |,
yopyrasi CTCHKa 5 OCTaHaBJIMBAaeT (PPOHTAIBLHOE MEpEeMEeNIeHIEe BOJHBIX Macc. B To ke Bpems
JKECTKUE TUIACTUHBI 9, MPEnsSTCTBYS MEPENMBY BOJHBI Yepe3 T'peOeHb CTEHKU 5 U MaJeHUI0
HArpy3KH, MPEBPAIAlOT SHEPrui0 IMOCTYMATENbHOTO MBUXKEHHS BOJHBI 10 B HMITYyJIbCHYIO
Harpy3Ky, HEOOXOIUMYIO JIJIsl PEOIOJICHUS YIPYTUX CHII CTEHKH 5 ¥ u3rubda ee B nosioxxenue 1.
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B sTOT MOMEHT Harpy3ka BO3pacTaeT J0 MaKCHMyMa M TPOUCXOJIUT OOpyIIeHHe TpeOHs
TpanchopmMupoBaHHOi BoaHBI 10 ¢ GeperoBoii cropoHsl creHkHu 5. Tlocie 3Toro Harpyska pe3ko
najaeT, ¥ CTeHKa S5, pa3ru0asich 3a CUeT YIPYTUX CHIl, CTpEMUTCs nepeitu B monoxkenue 1, mpu
TOM ¢ OeperoBoil U MOPCKOW CTOPOHBI HMMEIOT MECTO CIEAYIOIIHNE SIBICHUS IO TallleHUIo
BosiHbI 10. C GeperoBoii CTOPOHBI BCJIEACTBUE PE3KOTO OTKJIOHEHHS CTEHKU 5 C IMJIACTHHAMHU
9 oOpasyroTcs 30HBI BakyyMma, MOATSATMBaOIIKMe OOPYIIMBIIYIOCS 4YacTh BOJHBI 10 10
HaIpaBJIEHUIO JABMXKEHUSI CTCHKHU 5 K monoxkeHuto |l u mpegorBpaiaromue pacnpocTpaHeHune
BoHBI 10 k Oepery. OQHOBpEMEHHO >KECTKHE IUIACTHHBI 9, TOAOpachiBasi BOJHBIE MAacChl,
o0yclaBnuBaT 00pa3oBaHUE BUXPEH.

C MOpCKOW CTOpOHBI, NpPHU ABWXKEHUU K monoxkeHuto |, crenka 5 orramkuBaeT Ha
BCTPEYHOM JBUKCHUU MACChl BOJBI C TTOMOIIBIO TUIACTHH 9, MPENITCTBYIOMINX TEPEMEIICHUIO
BoabI BIoNb cTeHKU 5. [locie moctmkenus monokenus |ll crenka 5 nBuxkercs B oOpaTHYIO
CTOPOHY, CO3/1aBasi BUXpEoOpa3HbIe IBIIKEHUS BOJABI C MOPCKOW CTOPOHBI U OTTAIKUBAsI BOJIHBIC
Macchl ¢ OeperoBoii cTopoHsbl. [lanee cTeHka 5 ¢ miacTUHaMU 9 MPOIOIDKAET KOIeOaHus 10 TeM
YK€ HaIPaBJICHUSIM C 3aTyXalolIeH aMIUIMTYA0M 10 Moaxo/Aa clieyromnieil Bojaubl 10, mocie yero
MIPOIIECC TalICHUS TOBTOPSETCS.

E.I".bucnogatsiit u T.I'.CMmupHoBa [8] pazpaboTanu KOHCTPYKIIUIO MTOABOJHOTO BOJHOJIOMA
(puc. 6), BKJIIOYAIONIYI0 HACHINb, BBHIOJHEHHYIO M3 MPUMBIKAIOIMIUX APYT K APYTY MIAPOBBIX
CEerMEHTOB 1, YCTaHOBJIEHHBIX B Psij Mapaie]bHO ouepTaHHio OeperoBoit muHuu 2. [lapoBbie
CerMeHThI | OTCHIMaHBI U3 PA3HOPOJIHOTO TPYHTA U TOKPBITHI KPYIMHO3EPHHUCTOTO TpPyHTa 3.
[[TapoBbie cerMeHTHI JOJDKHBI OBITH 3ariayOJIeHbl Ha BEIWYUHY, MPEBBIIIAIONIYI0O KPUTHIECKYIO
rIIyOuHYy, T.€. TTyOUHY pa3pylICHHS BOJH.

f J 4 o
| / - 1

a) e

o)

A - : - - -

Puc.6. Boanonom no a.c. CCCP Nel427024: a - nonepeunsiii pazpes, 6 — 6 niame

VYkazaHHOe HE0O0XOIUMO Ml TOro, YTOOBl MCKIIOYUTH pas3pyllaroliee BO3AEHCTBHE
BOJIHOBOI SHEPIrUM Ha IAPOBbIE CEIMEHTHL. Pa3MelleHne uMX HUXKE KPUTHYECKOW TITyOMHBI
HUCKIIIOYACT ITOJITHOCTBIO BO3}1€I\/JICTBI/I€ BOJIH Ha CEIMCHTBI, YTO ITIO3BOJISIET BBIIIOJHUTH HUX H3
PasHOPOAHOI'O TI'PYHTaA 0€e3 CHIOBBIX 3alllUTHBIX MATCPHUAJIOCMKUX 3JBJICMCHTOB, a JIMIIb C
MOBEPXHOCTHBIM CJIOEM U3 KpPYMHO3EPHUCTOrO TPYHTA, MPEJOTBPAILAIOIIET0 HUXKEIeKAIIUN
I'PYHT TOJIBKO OT BBIMBIBAHUSI.

3arny0yieHne CEerMEHTOB Ha BEIUYHMHY, 3HAYUTEIHHO MPEBBIMIAIONIYI0 KPUTUYECKYIO,
ocialisieT uX BO3/ICHCTBUE Ha BOJIHEHUE U CHIDKaeT 3 ekt pedpakiun. [losTomy riryduna Ha
BEPIIMHON  CErMEHTOB  NPUHUMAETCS  HECKOJIbKO  OOJNbIle  KPUTHUECKOH © 1O
HKCHEPUMEHTAJIbHBIM JaHHBIM COCTAaBJIAE€T NPUOIU3UTEIBHO TOJOBUHY OOIIEH TIyOuHBI,
HarpuMmep i TIyOuHbl 12 M rimyOuHa HaJl CErMEHTOM paBHA 6 M.
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JluaMeTp OCHOBaHHS IMIAPOBBIX CETMEHTOB JOJDKEH OBITh B mpenenax 4-5 NIWHBI BOJTH
UCXOJs W3 ycioBUs oOpa3oBaHUs pedpakiuu, T.K. JUIsl U3MCHEHHs HAIMPABIICHUS BOJHBI 30HA
YMEHBIIAMIEHCS TTyOUHBI JODKHA UMETh 3HAYUTEIbHYIO MPOTSHKEHHOCTh, UMEHHO 4-5 NIuH
BoyH. /[ HamOosiee pacmpOCTpaHEHHBIX AJMWUH BOJH XOpjAa cerMmenra, t1.e. D — muametp
OCHOBaHHS IIAPOBOTO CETMEHTA, IO PE3YJIbTaTaM MOJIEIbHBIX UCIBITAHUN JOJDKHA OBITH 350 M.
VY naneHHOCTh cerMeHTa OT Oepera 3aBUCUT OT YKJIOHA MOJBOAHOIO CKJIOHA, T.. YyeM Oouiblie
VKJIOH, TeM OJIMKE IOJDKEH OBITh OTCHINAH BOJHOJOM. [Ipu 3TOM HEOOXOTUMBIM SIBIISCTCS
3ariay0JieHre MIapOBBIX CETMEHTOB, @ UMEHHO TUIyOMHA HaJl UX BEPIIUHON JOJKHA ObITh OOJbIIe
KPUTHYECKON TIIyOMHBI — 30HBI aKTHBHOI'O BOJHOBOTI'O BO3JCWUCTBHUS, a LIMPHUHA MOpAIKA 2-5
JUTUHBI BOJIH.

BoxHonoMm paboraet cienyrommm odpa3zom (cm. puc. 7). [Ipu mpoxokaeHUH TOTOKA BOIBI
HaJ| MIAPOBBIMU CETMEHTaMU TIyOWHA BOJBI 10 MEpe ABWKCHUS YMEHBINACTCS W TIOSBISETCS
sBlIeHHEe pedpakiny, 00yCIaBIMBAIOIIME MMOBOPOT BOJH BOKPYT KaXXKJOTO CErMEHTa TaKuM
00pa3oM, YTO HAIPaBJICHUE BOJIH U3MEHSETCS U BOJIHBI, OTM0ast KaXKIblii CETMEHT C ABYX CTOPOH,
KOHIEHTPUPYIOTCS B OIpENEIeHHbIX 30HaX 4, a B IPYrHX 5 pacxoisTcs, 4ro oOecriedrBaeT B
MEPBOM CIIydae pa3pylIieHHe BOJIH, a BO-BTOPHIX TalllCHWE HYHEPTUM 3a CYUET PACTCKAHUSA
BOJIHOBOTO MOTOKa. TakuMm 00pa3oMm, MIapOBbIE CErMEHTHI BO3JCHCTBYIOT Ha BOJHOBON MOTOK
KaK JIMH3bl, MNPEJOMJIsis BOJIHOBBIE JIyYd U BbI3bIBasl OJHOBPEMEHHOE HX CXOXKIEHUE U
pacxoxkJaeHue.
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Puc. 7. Bornonom no a.c. CCCP Nel427024: a — naanvl peppakyuu, nocmpoenHuie
npu NPSMOM ROOX00€ B0JIH, O — NAAHbI PePPaKyul, NOCMPOEHHbIE NPU KOCOM NOOX00€ BOJIH.
BeperozamutHelii 3G peKT coopyxeHus: coznaercs Ojgarogaps sIBICHUIO pedpaKluy BOJIH
Ha IIapOBBIX CETMEHTAaX, B pe3yJbTaTe YEro B MPUOPEIKHON 30HE MEXTy BOJTHOIOMOM U Oeperom
oOpa3yeTcs BO3MYILIEHHE BOJHOBOIO MOJs, HAPYLICHHE OJHOHANPABIEHHOTO BOJL OEPEroBOro
MOTOKa, 00pa3oBaHue KayCTHK. Y Ka3aHHOe HaOJI0JaeTcsl Kak Mpu MPsIMOM MOAXO0/€ BOJH, TaK U
IIPU KOCOM.

B.A.I'punbixun [9] paspaboran KOHCTPYKLHUIO HCKYCCTBEHHOTO pu(a, KOTOPBIH MOMKET
OBITh HCHOJB30BAaH B MEJIKOBOJHBIX 30HaX MOpEHl M BOJOEMOB B KaueCTBE MEXaHHYECKOTO
CTUMYJIITOPA Pa3BUTHUS OWOIEHO3a M MEXAHUKO-OMOJOTHMYECKOro (QuibTpa B 30HAX
MOBBILIIEHHON aHTPOIIOT€HHOM Harpys3ky, B TOM 4YHUCJIE€ NpPU aBAPUNHBIX CUTyalUsX YTEUKU
HedTH, HeTENPOAYKTOB, ra3a, Mpu N00bYE W TPAHCIOPTHPOBKE, TAK M KAUECTBE BOJIHOJIOMA
JUIS IPEOTBPALLEHHS SPOUPYEMOTO ISUCTBHSI BOJIH Ha OEPEroBble COOPYKEHUS U TUISIKH.
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Monynb uckyccTBeHHOro puda BBINOJIHEH U3 jkeiae300eToHa B GopMe paBHOCTOPOHHEM
YEeTHIPEXI'PAHHOM yCEUYeHHOM mupamMuabl paMHOM KOHCTpykuumu 1 (puc. 8), B BepuIMHAX
OCHOBAHUS KOTOPBIX UMEIOTCS MPSIMOYTOJIbHBIE OTIOPHI.

[Tnomans  BepXHEr O KPEMEeKHOI O OTBEpCTH A 3 B BEpILIUHE YCEUEHHOU
nUpaMuIbl | COOTBETCTBYET IUIOIIAAM IONEPEYHOIO CEUYEHUS YETHIPEX MPAMOYTOJIBHBIX OIOP
2 OCHOBaHHS yCEUCHHOW mupamMuabl 1 s obOecreueHuss CBOOOAHOTO BXoJa (BhIXOAA) MpHU
MOHTa)K€ CJICYIONINX SPYCOB MOJYJICH WM IEMOHTaXe KOHCTPYKIMHU prda Ipu 00CITyKUBAaHUN
U peMoHTe. Moynb ocHOBaHMS 4 puda BBHIIIOIHEH B BU/I€ MACCUBHOMN Kelle300€TOHHON IIIUTHI,
B LIEHTpE KOTOPOH uMeeTcs NneppopUpOBaHHOE KBaJpPaTHOE KPENEkKHOE OTBEPCTUE S5, CeUeHUE
KOTOPOTO TaKXe€, KaKk U CE€YeHUE 3 MOMYJII paMHOM KOHCTPYKIMHU | COOTBETCTBYET CEUYEHHUIO
YETBIPEX MPAMOYTOJIBHBIX OMOp 2 JUIsl NOCTPOEHHU MEPBOIO spyca MOIYJEeH 1 MCKyCCTBEHHOIO
puda moboii 3amaHHON IUIOmAAW. B BepmMHAX HUKHEH MOBEPXHOCTU IUIMTHI BBIIOJIHEHBI
OIopHI 6 JUI (PUKCAITUM MOJTYJISt OCHOBAaHUS 4 B JaHHOM TPYHTE.

Puc. 8. Hckycecmeennwiil pugh — no08oowblll 601HOAOM No namenmy P® Ne2314386:
a — akcoHomMempuyeckas npoexkyus, 6 — euo ¢ OOKy.

B cbope wuckyccTBeHHBIM puU] MpencTaBiasieT coOO0M TPeXMEpPHYIO MPOCTPAHCTBEHHYIO
KOHCTPYKIMIO (pUC. 8,a) U3 MOJyJIed paMHOM KOHCTPYKUMHU |, yCTAaHOBJICHHBIX OMOpamMu 2 B
oTBepcTUEe 5 MOAyJeW ocHOBaHUS 4, B KOTOpbIE MOTYT OBbITh MOMEIIECHBI OJHOBPEMEHHO 0
YETBhIPEX OMOp COCEOHUX PSAIOB MOAYJEH paMHOM KOHCTPYKUMHU. {71 yCTaHOBKM BTOPOrO U
MOCTEAYIOMMNX SPYCOB MOIYJIEH pPaMHOM KOHCTPYKUMH | MOCIEIHHE MOMEIIAIT OMopor 2 B
OTBEpCTHE 3 MPEABIAYIIETOo psiaa U T.1. (puc. 8) v yAEpKUBAIOT MO/ IEHCTBUEM CHIIbI TSHKECTH.

JUist CTpaxOBKM OT pa3pylleHUs MOA ACUCTBHEM IITOPMOBBIX BOJH MCKYCCTBEHHBIH pH]
(puc. 8,0) 3aKkperuieH K JOHHOMY TPYHTY CTAaIllMOHAPHBIMHU SIKOPSMHU 7 TOCPEACTBOM Tpoca 8,
OXBAaTHIBAIOIIETO B IONEPEYHOM HAIPABIEHUHM MCKYCCTBEHHbI pud € BO3MOXKHOCTBHIO
HATsDKEHUS] BAHTOBBIMH Tajiperamu 9.
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BonHoracsmue cBoiicTBa HMCKycCTBEHHOro puda obOecrneyuBaroTCs HpU MPOXOXKIECHUU
LITOPMOBBIX ~ BOJH  4e€pe3  IPOHHULAEMYI0O BHYTPEHHIOIO II0JIOCTb MOJYJIeH paMHON
KOHCTpYKUMH 1, pa30uBasich Ha OTHCNIbHBIE COCTAaBIAIONIME IMOTOKM MHHHUMAJbHOM
MHTEHCUBHOCTH U OCHa0Jsisich y BEPXYLIKHM PpacTSIHyTOH MONoroil cropone puda, 4TO
MPEMSITCTBYET BBIHOCY Ie€cKa M JPYruX JTOHHBIX MaTepHalioB OT Oepera M CHOCOOCTBYET
YMEHBIIECHUIO 3POJUPYIOLIETO BIUSHHS BOJIH Ha OEPErOBYIO 30HY U OEPETOBBIE COOPYKEHHUS.

KoHCcTpyKIMsi paccMOTPEHHOTO0 HCKYCCTBEHHOTO pHda MpOCTa B M3TOTOBICHUH, UMEET
HU3KYI0 MaTepHalOEMKOCTb M, CJIEIOBaTEIIbHO OTHOCUTEJIBHO HHU3KYKD  CTOMMOCTb.
Kouctpykuus puda TexHOIOrHYHa IPpU YCTAaHOBKE, OOCTYKUBAHUHU U PEMOHTE, OHA OTINYAETCA
MIPOYHOCTHIO U YCTOWYMBOCTHIO, 3K OJIOTMYECKON O€30MacCHOCThIO MCIOJB3YEMBIX MaTEpUaJIOB,
YHUBEPCAJIBHOCTBIO BapUaHTOB YKIAJIKA 3JEMEHTOB, BO3MOXXHOCTBIO CO37aHMs OOJbIIEro
KOJIMYeCTBa MOIM(HKAIMKA, YTO TO3BOJSET OBICTPO aJanTUPOBaTh HCKYCCTBEHHBIH pudp K
MEHSIOIMMCS PEKMMaM aKBaTOPUU U U3MEHEHUIO X031CTBEHHOIO Ha3HAUYEHUS.

J.®.Adanacee, C.FO.Yepennuxos, u ap. [10] paspaboTanm UCKYCCTBEHHBIH CyOCTpar
JUTSl TallleHUs! TOJBOJHBIX BOJIH. VICKyCCTBEHHBIH CyOCTpaT Al TalleHHsl IOABOJHBIX BOJH
(cMm. puc. 9) BeIMOMHEH B BUE ceTyaToro memka 1, koTopeid Ha 1/3 — 1/4 yacTe 3amoyiHEeH
KaMHSIMM 2, BBITOJIHSAIOIIMMY B KOHCTPYKIUH POJIb SKOPSL.

Puc. 9. Hckyccmesennwiti cyocmpam 051 2aulenus HOO80OHbIX GOIH.
a — cybempam npu 8030€Ucmeuil 60aH,; 6 — cyocmpam 6 CNOKOUHOM COCMOSHUU.

Bropas wacte wMmemka 1 3arpy)keHa BOJIHOTACSIIMMHU JJIEMEHTaMH 3, HUMEIOIIUX
HE3HAUMTEJBHYIO OTPULATEILHYIO MIaBydecTh (I1oTHOCTh 1,1-1,5 r/em®). Memok 1 nepexsauen
Ha rpaHuie Mexay yactsamu xomyToMm 4. Ilo Bceil moBepXHOCTH Memika 1 3aKperuieHbl OTPe3Ku
KaHaTa, OOTSHYTOTO CETKOW, WJIM JIGHTHl 5 U3 KPYHHOBOJOKHHUCTOTO (MEIKOCETYaTOro)
CHHTETHYECKOro Marepuana juiuHoi oT 0,5 10 2,0 M B 3aBUCUMOCTH OT TJyOMHBI YCTaHOBKH
HCKYCCTBEHHOTO cyOcTpara. B KadecTBe BOJHOTACSIIMX 3JIEMEHTOB 3 MOTYT MCIOJIb30BATHCS
MOPHUCThIE KEPAMHUYECKUE WM KEPAM3UTOBBIE TPAHYJIbI PA3IMYHOTO IHaMETpa.

Jl5is yBenrueHus: IPOYHOCTH CETYATHIN MEIIOK MOXKET ObITh BBHITIOTHEH IBOWHBIM.

CyOcTpaT HCTIONB3YIOT CIEAYIOIIMM 00pa3oM.

CyOctpatsl coOuparoT Ha Oepery W MPUBO3SIT Ha IUIABAIONIEM CPEJACTBE K panoHy
Ype3MEpPHOIl aKTUBHOCTH MPHUIOHHBIX TEYCHUH M pa3MENIalOT Ha JHE C Y4YeTOM HampaBJICHUS
rocHoJCTBYOUMX TeueHu. [Ipu aToM cyOcTpaThl pacmonaraioT BIJIOTHYIO JIpYT K JAPYTy Tak,
9TOOBl KaMHU 2 HIDKHEM YacTH MemKoB 1 oOpa3oBbIBaliM HEMPEPHIBHBIM Bal, HIyIIUN
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napajuielbHO Oepery, WUTrparolIfil posib Mperpaabl Kak Jjis HaOerarolie BOJHBI, TaK H IS
IIPUIOHHOT'O TPOTUBOTOKA.

IIpu oTkate HaOeraroUMX BOJH Yy JIHA CO3JAIOTCS 3aBUXPEHMS, IMOJHUMAIOIIUE U
YBIJIEKAIOIME YaCTUIBl TPYHTA, YTO MPUBOAUT K pa3MbIBaHUIO Oepera. PazmeleHHbIe B MeIlIKe
1 3bI0KME 37eMEeHTHl 3 MAaCCHBHO CIENYIOT CHJIE 3aBUXPEHUs, HO 3aKpeIJICHHbIE Ha JIHE
KaMHSIMHU 2, PacIlOJIOKEHHBIMH B HIDKHEW 9acTH MENIKOB |, TTOBBINMIAIOT BeC CyOcTpaTa B IICJIOM,
YAEPKHUBAIOT €T0 HA YCTAaHOBJIEHHOM MECTE, Ioraiiasi SHEPrui0 BOJHOBBIX BUXPEH, U SBISAIOTCA
MEXaHUYeCKOH mperpaaoi /s moTokoB. JIeHTH! 5, oOpacratomue BoJOpOCIIMH-MakpoduTamu
U JpPYTMMH BOJHBIMH OpraHM3MaMH, BO BpeMs IITOpMa I[OJAHUMAIOTCS B TOJIIY BOJBI,
KOJIEOJIIOTCS BMECTE C BOJHBIMU MaccaMH, JUCCUIIHUPYSI SHEPTUI0 BOJH, U MPENSTCTBYIOT
BO3BpPATHO-MIOCTYNATEIbHOMY JABMKEHUIO BOJHBIX Macc.

Cepust Takux HCKYCCTBEHHBIX CyOCTpaToB Oeper Ha ce0s 3HAYMTENbHYIO 4YacTb
KUHETHYECKOW HHEPIUU BOJH, HANpaBiAsd €e Ha KoJieOaTelbHbIe IBIKEHHUS SJIEMEHTOB 3,
3aMOJIHAIONIMX BEPXHIOK YacTh MEIIKAa MU JIEHT 5, oOpoCHIMX BOAOPOCISAMHU-MAKpO(pHUTaMU.
Pa3memienne Ha gHE B3BEHICHHBIX 3JIEMEHTOB IO3BOJISET 3aIMUTUTh OEper OT 3PO3HMOHHBIX
IIPOLIECCOB.

HckyccTBeHHBIN CyOCTpaT AOMOJIHUTENFHO WIPaeT poyib OMOpMIbTpa, T.K. TMOpHCTas
MOBEPXHOCTh KEPaMMYECKUX HU3JEeNUN  OJaromnpensTcTBYeT pPa3BUTUIO MHOTHX BHJOB
MHUKpPOBOJOpOCIIe M MpocTedux. B cBA3M ¢ 3TUM HEOOXOIUM IMOCTOSHHBIM KOHTPOIb HaJ
cocTtosiHueM cooOuiecTBa. [Ipu ycnoBUM CUIBHOTO aHTPOIMOTEHHOTO 3arpsi3HEHHUs, C KOTOPBIM
OMOIICHO3 HE CIIPABIISIETCS U JETOKCUKAIHS BOIHOW CPEbl HE TIPOUCXOANT, MOKET BOSHUKHYTh
HEOOXOAMMOCTh OYHILIEHHS OHOTONA C OMPEACNCHHON NepHOAMYHOCTBIO, YTOOBI M30eXkKaTh
BTOPUYHOTO  3arpsisHeHus BojoeMa. (OuuCTKa OCYUIECTBISACTCA C  HCIHOJIB30BAHUEM
JIETKOBOJIOJIA3HOTO CHAPSKEHUS MyTEeM JEMOHTa)ka 00pacTaloluX 3JIEMEHTOB (M3BIICUCHHE U3
MellKa KaMHel, mojabemMa MelIka C KepaMHUYeCKHMMH U3JENUSIMH, KOTOpbIE IOABEpraoT
TemnepaTypHoit oopadotke 400-600°C, a 3aTeM CHOBa 3arpy>ar0T B MEIIOK).

Snonckuit umxkenep [.Onpma [11] npenioxuna KOHCTPYKIMIO BOJHOIOIIIOMIAIOLIETO
YCTPOMCTBA, YCTAaHOBJIEHHOI'O IOJ BOAOM Ul NPENOTBpAIICHUs pa3pylIAIOIUX BO3JEHCTBUN
BoJH. Bomnomornomatomee ycrpoiictBo (puc. 10) comepxut omHo (puc. 10,a) wim 6Gomnee
BosTHOMoOMIomamux Ten  (puc. 10,0,) yCTaHOBIEHHBIX TIOJ BOJOW HAa OTHOCHUTEIHHO

MEJIKOBOJTHOM y4YacTKe MPUOPEKHOMN 30HBI.

1) ) 1 6 ) Bonwa W

BonHa W

Puc. 10. I1o060o0H0oe sonno2acauyee ycmpoticmao no namenmy Poccutickou @edepayuu Noe2538392:
a — ycmpoucmeo ¢ 0OOHUM ONUHHBIM MENOM C PA32PY3OUHBIMU OMEEPCMUIMU,
O — YyCmpotcmeo ¢ KopomxumMu meaamu, pacnooN’CeHHbIMU C 3A30POM
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BoxoBrle MMOBEPXHOCTU BOJHOIOTJIOIIAOIMINUX MOJYOUJINHAPUYICCKHUX YaCTUYHO YAAJICHBI B
IPO/IOJILHOM HAmpaBiIeHUH H 00pa3yloT BIyCKHbIE OOKpBBIe mHoBepxHOCTH 2 C-00pa3zHoro
ceueHus. BryckHble OOKOBbIE MOBEPXHOCTH 2 OOpalleHbl B HANpPaBICHUH PACHPOCTPAHEHUS
BOJIHBI M HaKJIOHEHbI OTHOCUTENIbHO Hero. BomHoracsume Tena 1 3aukcupoBaHbl Ha 1HE MOPs
npu oMoty cBait 3. B mepBom Bapuante (puc. 10,a) qiuHHOE BOJHOTACsIIEE TEJIO | CHA0XKEHO
MPSIMOYTOJIBHBIMHM  Pa3rpy304HBIMA OTBEPCTHAMHU 4 uepe3 OmpeneseHHble MHTEepBaibl. boiee
KOpOTKHE BosHOracsmue tena (puc. 10,6) pacnoyioskeHbl 1O HPSIMON JMHHUM C 3a30poM 5, U
CMEXHBIE MX OTKPBIThIE KOHIIBI OOpAIEeHbI JPYT K APYTY B HEMOCPEICTBEHHON OIU30CTH.

VYka3zaHHoe ycTpoicTBO oOecneunBaeT 3((EKTUBHOE IMOIJIOUIEHUE SHEPIMU BOJH IOA
BOJIOM Y HapacTaHUE MECYAHBIX TUISKEH.

BoiBoabI:

1. Ins yMeHbIIEHHS BOJIHOBOTO BO3JCHCTBHS Ha COOPYXKECHHE, HCKIIOYEHUS 00pa3oBaHUs
OTPaXEHHBIX BOJIH C MX OINACHBIM pa3MbIBAIOLIUM JE€HCTBUEM, HAKOIUIEHHs] HAaHOCOB B
3aBOJJTHOBOM IIPOCTPAHCTBE M COKpPAIIECHUS CTOMMOCTH COOPYXEHHSI CTPOST IOJBOJHBIE
BOJIHOJIOMBI.

2. IlpuBOgsATCS OCHOBHBIE CBEACHUS O KOHCTPYKUHMAX IOJBOJHBIX BOJHOJIOMOB, OCHOBBI HX
IIPOEKTUPOBAHMS U pacueTa.

3. IIpuBOOUTCS CUCTEMHBIM aHAIU3 COBPEMEHHBIX MHHOBALIMOHHBIX TEXHMUYECKHUX PELICHUH B

00J1aCTH KOHCTPYUPOBAHUS U MIPOSKTUPOBAHUS IOJIBOTHBIX BOJIHOJIOMOB.
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UOT 691.32;691.328

BETON UCUN DOLDURUCULARIN STANDARTLARINDA
SAXTAYADAVAMLIQ GOSTORICIiSININ TOYININDO VO
QiYMOTLONDIRILMOSINDO ZiDDiYYOTLI AMILLORIN TODQIQi
tex. iizra.f.d. Bayramov F.H., kimya iizro f.d. Mustafayev K.N.

FHN. S.0.Dadasov adina Elmi-Tadgigat Layiha Konstruktor va Insaat Materiallar: Institutu
HNCCIEAOBAHUE MNPOTUBOPEUYNBbBIX ®PAKTOPOB
IMPHU OIMTPEJAEJIEHNUA U OLIEHKE IIOKA3ATEJISA
MOPO30CTOMKOCTH 3ALIOJTHUTEJEN JJA BETOHA
HU u [Ipoexmno-Koncmpyxkmopcxuii Uncmumym Cmpoumenvuvix Mamepuanos um. C.A Jadauesa

RESEARCH OF CONTRADICTORY FACTORS IN DETERMING AND ASSESSING
THE FROST RESISTANCE INDICATOR OF FiLLERS FOR CONCRETE
Ph.D. in technology Bayramov F. H., Ph.D. in chemistry Mustafayev K.N.
Institute for Scientific Research and Project-Design Construction Materials
named after S.A. Dadashov

Xiilasa: Bu moaqalads beton ticlin doldurucularin standartlarina istinad edilorak gostorilir ki,
eyni materialin dondurulub-agilma, yaxud tezlosdirmo {sullarindan hor hansit biri ilo
saxtayadavamliq markasinm toyin etdikdo noticolor eyni almir. Lakin, aparilan todqiqatlar
gostormisdir ki, intruziv, c¢okiintii vo metamorfik siixurlardan hazirlanmis beton iicilin
doldurucularin saxtayadavamliq gostoricisi standartda nozordo tutulan hor iki iisulla toyin edib
qiymotlondirildikdo yoxlanilan F100 markasi iizro eyni notico alimir. Effuziv slixurlardan
hazirlanmis doldurucularin saxtayadavamliq markasi hor iki iisulla toyin edildikde forqli
noticolor alinir. Dondurub-agilma iisulu ilo saxtayadavamliq markasi F100 miioyyon edilon
effuziv siixurdan doldurucunu tezlogdirilmis tisul il toyin etdikdo saxtayadavamliq markasi F50
almir. Gostorilon ziddiyotin effuziv siixurlardan hazirlanan doldurucularin torkibindo siiso
fazanin vo amorf silisium dord oksidin olmasi ilo izah edils bilor.

Moqalods effuziv siixurlardan beton iigiin doldurucularin standartinda nozorde tutulan
tezlogdirilmis tisulla saxtayadavamliginin toyinino yol verilmomaosi gostorilmisdir. Eloco do
alinan elmi noticonin miivafiq standartlarinda nozors alinmasina baxilmasi toklif edilmisdir.

Acgar sozlor: intruziv, effuziv, ¢okiintii, metomorfik, beton, doldurucu, saxtayadavamliliq,
marka.

AnHoTanus: B naHHOW cTaThe, cchulasgch Ha CTaHAAPTHl HA 3aIOJIHUTENU IS OETOHA,
[IOKa3aHO, 4YTO MpPH OINpPEAEICHUN MapKd MOPO30CTOMKOCTH OJHOTO M TOrO K€ Marepualia Kak
METOAOM 3aMOPaXXKUBAHUA-OTTAUBAHMS, TAK U METOJIOM YCKOPEHHOT'O TBEPACHMS, MOJYy4arOTCs
OJIMHAKOBbIE pe3yibTaThl. OHAKO, UCCIIEIOBAaHUS MTOKA3aJH, YTO MOKa3aTeId MOPO30CTOMKOCTH
3armoMHATENCH UIsi OETOHOB W3 HHTPY3UBHBIX, OCAJOYHBIX W METaMOP(PHUUECKHX MOPOJ MpHU
onpejesieHu 00OMMH METOJaMH, MpPEeIyCMOTPEHHBIMU CTAaHJAPTOM W TNPU OLEHKE JaroT
OJIMHAKOBBINA pe3ynbTaT mo Mapke F100. Onpenenenrne Mapku MOPO30CTOMKOCTH 3aMOTHUTENCH
3 3(p¢y3uBHBIX TOPHBIX IMOPOJ OOOMMH METOJaMH, NAIOT paszluyHble pe3yiabTaThl. [Ipu
MOJIy4YEHUH MapKu 1o Moposoctoiikoctd F100 MeTtogom 3amMopaXMBaHUsS-OTTAUBAHUS IS
3anoiHuTeNs U3 3(PQYy3UBHBIX IMOPOJ, YCKOPEHHBIM METOJOM MapKa [0 MOpPO30CTOMKOCTH
nonyyaercs F50. Iloka3zaHo, 4TO yKa3aHHOE HECOOTBETCTBUE MOXKET OBITH OOYCIIOBIICHO
HaJU4heM B 3aIOJHHUTENAX U3 3(PQy3UBHBIX MOPOJ CTEKI0da3bl U aMOpP(HOTO TETPaOKCHIA
KpEMHHUS.

B cratbe mnoka3zaHo, 4YTO YyKa3aHHBIA B CTaHAAPTE YCKOPEHHBIM METOJ OINpeAeeHUs
MOPO30CTOWKOCTH HE MPEACTABISIETCS BO3MOXKHBIM JUIsl 3alOJTHUTENIEH OETOHOB U3 3P (Yy3UBHBIX
ropHbix nopoa. Taxke MpeasiokeHa BO3MOXKHOCTh PACCMOTPEHHUsS IMOJIy4EeHHOTO Hay4dHO-
IIPAKTUYECKOI0 pe3yJibTaTa B COOTBETCTBYIOLMX CTaHAAPTaX.

KiroueBble cjioBa: WHTPY3UBHBIN, 3((y3uBHBIN, 0CagOUYHBIN, MEeTaMOpPUIECKUN, OCTOH,
3aI0JIHUTENb, MOPO30CTOMKOCTH, MAapKa.
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Summary: In this article, referring to the standards for concrete fillers, it is shown that when
determining the frost resistance grade of the same material both by the freeze-thaw method and
by the accelerated hardening method, the same results are obtained. However, studies have
shown that the frost resistance indicators of fillers for concrete made of intrusive, sedimentary
and metamorphic rocks when determined by both methods provided for by the standard and
when assessed give the same result for grade F100. Determining the frost resistance grade of
fillers from effusive rocks by both methods gives different results. When obtaining the frost
resistance grade F100 by the freeze-thaw method for a filler made of effusive rocks, the
accelerated method yields the frost resistance grade F50. It is shown that this discrepancy may be
due to the presence of glass phase and amorphous silicon tetroxide in fillers from effusive rocks.

The article shows that the accelerated method for determining frost resistance specified in the
standard is not possible for concrete fillers made of effusive rocks. It is also proposed to consider
the obtained scientific and practical result in the relevant standards.

Key words: intrusive, effusive, sedimentary, metamorphic, concrete, filler, frost resistance,
grade.

Molum oldugu kimi adi beton ii¢lin doldurucularin keyfiyystini miioyyon edon osas
gostaricilordon biri do onlarin saxtayadavamliq gostaricisidir. Olkemiz Kicik vo Boyiik Qafqaz
daglar1 ilo ohato olunub vo bu orazilordo miixtolif monsoali dag siixurlar genis yayilmisdir [1].
Bunlar1 nozoro alaraq beton ii¢iin doldurucularin saxtayadavamliq gostoricisinin daha genis
Oyronilmasi boylik elmi-praktiki ohomiyyato malikdir.

Movcud standartlarin analizi gostorir Ki [2,3], beton ii¢lin doldurucularin xirdalanmada
markalar1 toyin edilon zamani siixurun monsoyi, donoalorin ¢inqil vo qirmadas olmasi nozora
aliir. Belo ki, standartda [2] doldurucularin xirdalanmada markast normalasdirdiqda ¢okiintii vo
metamorfik siixurlar iizro xirdalanmada itkini eyni komiyyatlo, piiskiirmiis slixur intruzuv vo
effuziv olmagla xirdalanmada itkilori miixtolif komiyyatlorlo qgiymetlondirilir. Eloco do eyni
marka iizro ¢inqilin vo c¢inqgildan qirmadasin xirdalanmada itkisi miixtolif komiyyotlordo
qiymatlondirilir.

Doldurucularin xirdalanmada markasi toyin edilon zamani geyd edilon miixtalif yanagmalara
baxmayaraq saxtayadavamligin toyini zamani siixurlarin mongayi vo denslorin formast nozors
alimmir. Osas tisul kimi gobul edilon dondurulma-donu agilma tsulunda  doldurucunun
siixurunun vo formasinin nazors alinmasi qobul edilondir. Belo ki, -18°C + 2°C temperaturda
soyuducuda dondurulma ilo homin temperaturda xarici miihitin saxtasinin tosiri demok olar
eynidir. Hor iki halda doldurucu eyni temperaturlu saxta tasirine moruz qalir.

Standart [2] tizro tezlosdirilmis iisulla doldurucunun saxtayadavamliq markasi toyin edilon
zamani material, natrium sulfat duzunun sulu mohlulu hopdurulmagla 105 + 5°C temperaturda
toyin edilir. Standart eyni materialin iki tisuldan hor hansi biri ilo saxtayadavamliq markasinin
toyin edilmosina yol verir. Hor bir iisulun yoxlama meyarina uygun saxtayadavamliq
qiymatlondirdikds standart eyni kamiyyetli marka iizra gdstoricinin alinmasina tominat verir.

Qarabag bolgosi azad edildikdon sonra boélgonin iglim soraitini, miixtolif siixurlarla, o
climlodon magmatik siixurlarla zonginliyi nozoro alinaraq S.9.Dadasov adina Elmi-Todqiqat vo
Layiho Konstruktor Insaat Materiallar1 institutunda saxtayadavamligin toyini {isullarina elmi
baxis doyismisdir. Belo ki, tezlosdirilmis iisulla saxtayadavamliq markasinin toyininde 105+5°C
temperatur vo mohluldaki Na* vo SO4? ionlarmin doldurucunun hazirlandig1 siixurun kimyovi vo
mineraloji torkibindon asili olaraq onun donslaring olave genislonms ilo miisayiot olunan fiziki,
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miimkiin reaksiya noticosindo kimyovi tosirin do ola bilocoyi elmi baxisi yaranmigdir.
Elmi-texniki odobiyyatla, gostorilon amillorin siixurlarin mongoyindon asili olaraq onlarin
saxtayadamligina tosiri haqqinda todqiqat islorina rast golinmomisdir.

Yuxarida gostorilon isci hipotez vo institut laboratoriyasinda is prosesindo rast golinon
miloyyon mogamlar siixurun mongayindon asili olaraq doldurucularin saxtayadavamliginin osas
isul kimi gobul edilon dondurulma-agilma vo tezlosdirilmis tisulla natrium sulfat duzundan
istifado etmoklo 105+5°C temperaturda miiqayisoli sokildo dyronilmosinin elmi va praktiki
cohotdon aktual oldugunu gostormisdir.

Todqgiqat beton iiclin dag siixurlarindan olan doldurucularin saxtayadavamliq xossosinin
mixtolif dsullarla dyronilmosino hosr edildiyindon siixurlarin mongoyino qisa nozor salmaq
lazim golir. Malum oldugu kimi yer gabiginin boyiik hissosini maqmatik stixurlar togkil edir.
Bu silixurlar ii¢ osas qrupa boliiniir; intruziv (dorinlik) vo effuziv (axmis, yayilmis vo
parcalanmis). Intruziv siixurlar magmanmn yerin dorinliklorinde yiiksak tozyiq ve temperatur
altinda todricon soyumasindan omolo golir. Effuziv siixurlar iso magmanin yerin iist sothino
¢ixacaq axib tez soyumasindan omolo golir [4;5]. Intruziv siixurlara qranit, sienit, diorit,
granodiorit, gabro, effuziv slixurlara iso porfiritlor, andezit, bazalt, andezit bazalt, diabaz vo
basqalar1 aiddir. Pargalanmis siixurdan doldurucular adi betonda istifado edilmodiyindon onlara
bu tadqiqat isinds baxilmamisdir.

Beton ti¢iin doldurucu kimi ¢okiintii vo metamorfik siixurlardan da istifado edilir. Miixtalif
mongali ¢okiintii siixurlarina ohong vo qum daslarini, dolomiti, maqgneziti gostormok olar.
Metamorfik siixurlara mormor, kvarsit vo s. materiallar aiddir [4].

Elmi-texniki odobiyyatda gostorilir ki [6], yuxarida qeyd edilon siixurlar icorisindo effuziv
siixurlar mineraloji torkib baximindan daha miirokkob vo nisboton asan reaksiyaya girmo
qabiliyyotino malikdir. Effuziv slixurlara aid olan porfirit andezit, bazalt, andezit-bazaltin
mineraloji torkibindo 10%-o0 qodor siiso faza oldugu gostorilmisdir [6].

Bu todqiqat isindo yuxarida qeyd edilon miixtolif mongali siixurlardan asagida gostorilon
niimunalor gdtiiriilmiis vo miivafiq analiz vo yoxlama-sinaq islori aparilmisdir. Intruziv siixurlara
aid olan qranit vo qranodiarit, effuziv siixurlara aid olan andezit, andezit bazalt vo ¢ay
hovzalordon 3 odod miixtolif effuziv siixur: bazalt, andezit-bazalt, andezit, porfirit qarisiqlari,
cokiintii siixurlarina aid olan iki odod ohong-qum das1 gotiirtilmiisdiir. Metamorfik siixurlara aid
olan mormor niimunasinin analizlori aparilmigdir.

AMEA Geologiya Institutunda aparilan analiz effuziv siixurlardan gétiiriilon materiallarin vo
qarisiglarin torkibinde 30%-o qodor amort faza oldugu miioyyon edilmisdir. Bu naticonin
todqgiqat [6]-do gostorilondon koskin forqi analizlorin 60 il forglo miixtalif cihazlardan istifado
edilmasi va digor miixtalif tosirlorin olmasi ils izah edilo bilor.

Materiallarin saxtayadavamliginin toyini standartin [2], sinaq metodlarina uygun aparilmas,
alinan noticalor standartin [3] texniki sortlori iizra qiymotlondirilmisdir.

Dag siixurlarinin reaksiyaya girmo qabiliyyoti kimyovi iisulla standartin [2] analiz metodu
ilo toyin edilmis vo giymotlondirilmisdir. Materiallarin kimyovi analizi standartin [8] taloblorine
uygun olaraq rentgen fliloressent metodu ilo Spectro Xepos 05 qurgusu ilo toyin edilmisdir.

Tadqiq edilon materiallarin kimyavi analiz naticalori codval 1-do verilmisdir.



AZORBAYCANDA INSAAT vo MEMARLIQ Ne2. 2025

Miixtalif mansoli stixurlardan materiallarin kimyavi analiz naticalari . Codval 1
Sls Siixurun Materialin Y.T.1 Oksidlorin miqdari, %

adi ad1 % SiOz A|203 CaO Fe,O3 | Na,O MgO K>0 Ti02 MnO, | P,0Os SOs3 Comi

z

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 | Paskiirme-intruziv | Qranit 1,24 72,41 | 18,03 | <0,009 | 0,094 | 4,86 |0,024 | 2,87 |0,007 | 0,18 | 0,22 | 0,014 | 99,96
2 | Puskiirma-intruziv | Qranodiorit 294 16196 [14,00 | 543 | 6,16 | 2,70 | 3,33 | 2,40 | 0,77 | 0,09 | 0,12 | 0,039 | 99,94
3 | Puskiirme-effuziv | Andezit 2,81 5584 (19,03 | 493 | 6,08 | 330 |169 |509 | 065 | 021 | 0.30 |0,032 |99,96
4 | Puskiirmoe-effuziv | Andezit-bazalt 4,45 |48,26 |15,00 | 9,61 [10,25| 1,33 | 4,18 | 474 | 1,03 | 0,21 | 0,44 | 0,02 |99,52
5 | Piiskiirme-effuziv | Qarisiq (porfirit, andezit, 2,53 |57,31 (1569 | 654 | 7,58 | 3,09 | 1,57 | 3,15 | 0,97 | 0,16 | 0,40 | 0,06 |99,05

andezit bazalt va.s)
Bazarcay koordinatlar
x-632297,31; y-4361957,24
6 | Puskiirmo-effuziv | Qarisiq. Bazargay koordinatlar 3,02 |58,13 | 15,69 | 6,46 6,65 | 3,22 | 3,22 | 2,15 | 0,87 | 0,26 | 0,33 | 0,10 |100,0
X-632869.58; y-4360340.50
7 | Puskiirmo-effuziv | ©sason andezit olan qarisiq

(Kalbacar) 1,30 5881 [1581 | 5,34 597 | 473 | 253 | 359 | 091 | 0,10 | 0,44 - 99,53
8 | Cokiintii Qum das1, ohang dasi, Qudyalgay | 18,28 | 43,69 | 7,60 | 22,44 | 384 | 0,88 | 1,21 | 1,00 | 0,57 | 0.26 | 0,12 | 0,11 |100,0
hovzasindon
9 | Cokiintii Qum das1, shang dasi1 Tugyancay | 10,09 | 61,23 | 8,70 | 11,04 | 480 | 0,63 | 1,21 | 1,31 | 0,44 | 0,33 | 0,13 | 0,10 | 99,91
hovzasindon

10 | Metomortik Mormor 43,14 | 0,10 | 0,26 | 55,27 |0,008 | 0,045 | 0,84 |0,000 | 0,017 | 0,04 | 0,02 | 0,065 |99,80
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Naticalordon goriindiiyii kimi piiskiirma siixurlarinin intruziv ve effuziv ndvlerinde SiOg;
Al>O3 oksidlorinin miqdarlart miivafiq materiallar1 xarakterizs edir. Elaca da bu siixur novlori
ticlin xarakterik olan Na>O va K20 oksidlarinin birge miqdari 5,1%-don 8,32%-o godor doyisir.
Cokiintii siixurlarinda asason SiO2 oksidi Ustiinliik toskil edir. Miqdan yiiksok olan ikinci oksid
CaO-dur. Bunlar nozore alaraq ¢okiintii siixurlart qum dasi1 shong dast kimi adlandirilmigdir.
Qeyd edilonls yanasi todgiqatda [8] Qudyalcayin ¢ingildan qirmadasinin 10%-1i xlorid tursusu
ilo karbonat va silikat hissalora ayrilaraq CaCOsz-nin va SiO2-va digor oksidlarin miqdari toyin
edilmisdir. Qudyalgay ¢inqilindan qirmadasmin MIN-8 mikroskop vasitesi ilo aparilmis
petrografik analizi onun torkibinin asason iki siixur qarisigindan-qumdasi vo shongdasindan
toskil olundugu gostorilmisdir [8]. Qeyd edilonlor vo Tugyancayin ¢inqilinin kimyavi analizinin
naticasi do onun torkibinin qumdasi vo ohongdasindan ibarat oldugunu demoys osas verir.
Cinqilin torkibindo qum das1 iistlinliik togkil edir. Metamorfik siixurun tomsil edon mormorin
torkibindo CaCOs-iin miqdar1 98,7% toskil edir. Kristallarin dlgiilori 3 mm-o yaxin olmusdur.

Analiz edilon miixtolif monsoli slixur materiallarinin qgolovido holl olan silistum dérd
oksidin miqdar toyin edilmisdir. Naticolordon goriindiiyii Kimi amorf soklinds siiso fazasi
olan miixtolif effuzif siixur materiallarinin golovido holl olan amorf dord oksidin miqdari
21,5 mmol/l-don 32 mmol/l-o qodor doyisir. Naticolor standartla [2] normalagdirilan
50mmol/l -don ¢ox olmayib. Intruziv siixurlarda bu gdstorici 10,5-12,3 mmol/l, ¢dkiintii
stixurda 14,0-16,0 mmol/I-dir. Metamorfik slixurun reaksiyaya girmo qabiliyyati olmamisdir.
Standartda [2], demak olar oksar siixurlarin reaksiyaya girmo qabiliyyatinin oldugu gdostarilir.
Lakin bu onlarin mineraloji torkibi ilo xarakterizo olunur. Bir qrup slixurun reaksiyaya girma
qabiliyyati onlarin torkibindo opalin miqdar1 0,25% olduqda, digor qiisur siixurda turs amorf
slisonin miqdar1 3,0% olduqda, basqa bir qrupda kripto mikrokristallik xolsedonun miqdart 5%
kiitlo tizro olduqda bas verir. Bu zaman doldurucunun betonda galavi korroziyasi ola bilocayi
gostarilir.

Alman naticolorinin miixtalifliyi analiz edilon siixurlarda qeyd edilon mineral va silisium
dord oksidin miqdarinin miixtolifliyi ilo izah edilir.

Miixtolif monsoli slixur materiallarindan hazirlanmis 10-20 mm Olgiilii doldurucunun
tokiilmo sixligi, orta sixhigr vo sixligi, suhopmasi codval 2-do verilmisdir. Qeyd edilon
gostoricilor standartin [2] sinaq tisuluna uygun yoxlanilmisdir. Eloco do codvoldo standartla
gostorilon diisturlarin kdmoyi ilo hesablanmis, doldurucularin donoslor arasi bosluglarinin vo
mosamoliyinin gostaricilori verilmisdir. Codval 2-don goriindiiyii kimi intruziv siixurlarinin
sixliglar1 2,72-2,77 g/sm® hoddindo, effuziv siixurlarm sixliq gostoricilori 2,67-2,73 g/sm?
hoddindo, ¢okiintii siixurlarinin 2,67 -2,70 g/sm® metamorfik siixurununki isa 2,7 g/sm ® taskil
edir. Coadval 2-do gostarilon noticolordon yalniz 5, 6 vo 7 sira sayl siixurlarin materiallarinin
masamaliyi koskin forqlonir. Qeyd edilon materiallarin mosamoliyi 5,6-7,4% hoddinds, digor
materiallarin masamoliyi 1,1-1,15% haddinds doyisir.

Tadqiq edilon materiallarin stirtiilmodo itkilorinin, tezlosdirilmis vo dondurulma-agilma
iisullar ilo saxtayadavamliq gostoricilorinin naticolori cadval 3-do verilmisdir. Miixtalif monsoli
stixurlardan hazirlanmis 10-20mm 6l¢iilii qirmadas, ¢inqildan qirmadas vo ¢ingilin sadalanan
gostaricilori standartin [2] sinaq lisullarina uygun yoxlanilmigdir. Doldurucularin siirtiilmodo
markasinin toyin etmok iiciin Skq material gotiirtiliib, 500 dovr rofli barabanda siirtiilma tosirine
yoxlanilmisdir. Saxtayadavamliq markas1 dondurulma-acilma iisulu ilo -18+2°C temperaturda
4 saat dondurma va 2 saat donu ag¢ilma rejimi ilo yoxlanilmigdir.
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Miixtolif mongali sii xur materiallardan hazirlanmig 10-20mm 6lsiili doldurucularin fiziki-mexaniki gostaricilori Cadval 2
Stixurun . Tokiilma N o o .
Materialin Doldurucunun Doldurucunun < Orta sixlig1, | Boslugu | Sixlig1 | Masamaliyi, Suhopmasi,
S/s ad1 il e s sixligi, 3 3 A
adi formasi Ol¢iisii, mm kg/m kg/m® | kg/m % %
kg/m?3
1 2 3 4 5 6 7 8 9 10 11
1 | Piskiirmes-intruziv | Qranit Qirmadas 10-20 1520 2,74 44,5 2,77 1,1 0,6
2 Piiskiirmo-intruziv | Qranodiorit Qirmadas 10-20 1510 2,69 43,9 2,72 1,1 0,8
3 Piiskiirmoa-effuziv | Andezit Qirmadas 10-20 1450 2,66 455 2,69 1,1 0,5
4 Piiskiirmo-effuziv | Andezit-bazalt Qirmadas 10-20 1480 2,69 45,0 2,73 1,5 0,6
Qaris1q (porfirit, andezit,
5 | Piiskiirmo-effuziy | 2ndczit bazalt va.s) Cingll 10-20 1500 2,54 414 | 2,73 7,0 1,8
Bazarcay koordinatlar
X-632297,31; y-4361957,24
Piiskiirmo-effuziv | Qarisiq. Bazargay koordinatlar
6 X-632869.58: y-4360340.50 Cmqil 10-20 1430 2,52 40,9 2,72 7,4 2,3
7 Piiskiirmo-effuziv | Osason andezit olan qarisiq Qirmadas 10-20 1380 2,52 44.4 2,67 5,60 1.6
(Kalbacar)
8 Cokiintii Qum dag:, ohang dast, Cingildan |4 o 1490 2,64 436 | 2,67 11 0,9
Qudyalgay hovzasindon qirmadasg
o Qum dasi, oshong dasi
9 Cokinti Tugyancay hovzosindon Cinqil 10-20 1580 2,66 40,6 2,69 1,1 0,5
10 Metomortik Mormar Qirmadas 10-20 1420 2,67 46,0 2,70 1,1 0,8
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Miixtolif monsoli siixurlardan beton {iglin doldurucularin fiziki-mexaniki xassolori Cadval 3
Fiziki-mexaniki gostaricilorin ad1
) Xirdalanmast Siirtiiliib yeyilmosi Tezlosdirilmis ustllla Dondurub agﬂmawlls
Stixurun saxtayadavamligi saxtayadavamligi
S/s adi Materialin adi roCT roCT IroCT IoCT
Faktiki, | 8267-93 |Faktiki, | 8267-93 |Dovrlor | Faktiki, | 8267-93 |Dovrlor | Faktiki, | 8267-93
itkisi izro itkisi izro say1 itkisi iizra say1 itkisi iizro
markasi markasi markasi markasi
1 2 3 4 5 6 7 8 9 10 11 12 13
1 | Piskiirmoe-intruziv | Qranit 4,7 1400 7,8 Ui 10 1,3 F100 100 1,1 F100
2 | Piiskiirmo-intruziv | Qranodiorit 51 1400 12,9 ui 10 3,2 F100 100 1,9 F100
3 | Puskiirmo-effuziv | Andezit 53 1400 15,8 ni 10 8,5 F50 100 2,9 F100
4 | Piskiirmo-effuziv | Andezit-bazalt 54 1400 16,3 41 10 6,9 F50 100 1,7 F100
5 | Puskiirmo-effuziv | Qarisiq (porfirit, andezit, 5,4 10007 17,8 nl 10 6,6 F50 100 2,8 100
andezit bazalt va.s) (1400)
Bazarcay koordinatlar
x-632297,31,; y-4361957,24
6 | Pliskiirmo-effuziv | Qarisiq. Bazargay koordinatlar| 5,5 10007 21,3 n2 5 9,4 F25 50 4.6 F50
X-632869.58; y-4360340.50 (1400)
7 | Piskiirmo-effuziv | Osason andezit olan garigiq 54 1400 16,7 ni1 10 9,7 F50 100 1,8 100
(Kolbacor)
8 | Cokiinti Qum das1, shang dasi, 5,6 1000 9,7 781 10 45 F100 100 2,1 F100
Qudyalcay hovzaesindon (1200)
9 | Cokiintii Qum das1, shang das1 2,8 1000 9,4 ui 10 3,7 F100 100 2,0 F100
Tugyancay hovzasindon
10 | Metomortik Moarmor 13,5 800 435 n3 10 2,1 F100 100 2,4 F100

\Doldurucunun ¢cinqgul formalt oldugundan markast 1000 kimi giymatlondirilib. Markas: effuziv stixur kimi 1400-2 uygundur.




AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

Tezlosdirilmis iisulla saxtayadavamliq 1 litr suda 185 q susuz natrium sulfat mohlulu ilo
hopdurulmus doldurucunun 105+2°C temperaturda 4 saat saxlayib, daha sonra on az1 20°C-yo
godor soyudub, yenidon natrium sulfat mohlulunda materialin saxlanilmasi yolu ilo hoyata
kecirilmisdir.

Doldurucular geyd edilon fiziki-mexaniki gostoricilori iizro alinan yoxlama-sinaq noticolori

standartin [3] texniki toloblori lizro qiymotlondirilmisdir.

Tadqiq edilon siixurlardan 8 adadinin siirtiilmads markas1 11, 1 adadininki U2, elocs do U3
olmusdur. Sonuncular uygun olaraq vadisindon gotiiriilmiis effuziv stixur nlimunalorden birinds vo
metamorfik siixuru xarakterizo edon mormards olmusdur (cadval 3).

Tezlosdirilmis tsulla intruziv ¢okiinti ve metamorfik siixurlardan doldurucularin
saxtayadavamliq markas1 F100 olmusdur. Intruziv siixurlardan olan 5 odod miixtolif material
doldurucunun 4 ododi tezlosdirilmis isulla saxtayadavamliq markasit F50, bir ododi iso F25
olmusdur. Bunlarla yanast dondurub-agilma ilo yoxlanilan 10 odod doldurucunun 9 ododinin
saxtayadavamliq markast F100, 1 ododininki iso F 50, hansmnin ki tezlosdirilmis {isulla
saxtayadavamliq markas1 F25 olmusdur (codval 3).

Noticolordon goriindiiyli  kimi effuziv siixurlardan hazirlanib yoxlanilan 5 odod materialin
tezlosdirilmis Ttsulla saxtayadavamliq markasimnin noticoalori, dondurub-agilma iisulunun
noticalorindon farqli alimir. Intruziv, ¢okiintii vo metamorfik siixurlardan olan doldurucularin har
iki sulla saxtayadavamliq gostoricisi eyni, yoxlanilan F100 markasi soviyyasindo olmusdur
(cadval 3).

Effuziv siixurdan olan doldurucularin saxtayadavamliq markasinin molum isullarla
yoxlanilmasi zamani bas veron ziddiyyatin, effuziv siixurun torkibindoki siiso fazanin olmasi ilo
izah edilo bilor. Siiso fazanin vo amorf silisium dord oksidin tezlosdirilmis iisulda 105+2°C
temperaturun vo Na;SOs duzunun ionlarmin tosirine bu vo ya digor doracods moruz gala bilor.

Elmi texniki odobiyyatda gostorilir ki, adi slisonin qranito nisbaton istilik genislonmo amsali
boyiikdiir. Natrium ionlan siiso fazaya osasli tosir edo bilir. Stiso torkibli vulkanik siixurun (effuziv)
galovi ila emal etdikdo amorf silisium dord oksidin alinmasi lizra coxsayl patentlor vardir, masalon
[9]. Basqa sozls siiso faza golovi tasirindon korroziyaya ugrayir. Saxtayadavamligin yoxlanilmasi
zamani, markan1 agag1 salir.

Temperaturun vo kimyovi miihitin effuziv siixurlarin saxtayadavamligina tosir mexanizminin
Oyronilmasi xiisusi todqiqat isinin noticasi ilo miioyyan edilo bilor.

NOTICOLOR

1.Intruziv, ¢okiintii, metamorfik siixurlardan beton ii¢iin doldurucularin saxtayadavamligim
toyin etdikdo alinan noticolor, dondurub agilma va tezlosdirilmis iisuldan asili olmayaraq
eyni olur.

2.Effuziv silixur materiallarinin saxtayadavamligi dondurulma-agilma tisulu ilo yerino
yetirildikdo F100 vo F50 alindig1 halda tezlosdirilmis lisulla gostaricilor uygun olaraq F50 va
F25 olur.

3.Effuziv siixurdan materiallarin tezlogdirilmis iisulla saxtayadavamliginin toyinino yol

verilmomoalidir. Alinan elmi naticonin miivafiq standartlarla nozors alinmasina baxilmasi
toklif edilir.
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AZORBAYCANDA 1920-1980-ci ILLORDO TIKIiLMIiS BES MORTOBOLI
BINALARIN YENIDONQURULMASI TOCRUBOSININ TOHLILI
texnika iizra f.d., dosent Eminov Y.M. memariiq iizra f.d., dosent Caforov N.N.
Azarbaycan Insaat va Memarhq ETI

AHAJIN3 OIIBITA PEKOHCTPYKIIUU MMATUITAKHBIX 3JIAHUM,
IOCTPOEHHBIX B ABEPBAMJIKAHE 1960-1980-b1x rogax
0.¢h. no mex., ooy. Imunoe A.M., 0.¢. no apx., doy. /ncaghapoe H.H.
Azepbaiioscanckuit HUU Ctpoutenvctea u Apxutextypor

ANALYSIS OF THE PRACTICE OF RECONSTRUCTION OF FIVE-STORY
BUILDINGS BUILT IN AZERBAIJAN IN THE in the 1960s-1980s
PhD. Eminov Y.M., Phd. Jafarov N.N.
Azerbaijan Scientific-Research Institute of Construction and Architecture
Xiilasa: Moqalado 1920-1980-ci illordo Azorbaycanda tikintinin osas xiisusiyyatlori, tikinti
islorinin imumi memarliq va sohorsalma xiisusiyyatlori tohlil edilmisdir. Onlarin miiasir toloblora
tam cavab vermadiyi, dayaniqliliq vo méhkamlik kimi toloblori gqismon tomin etsalor do daha ¢ox
monavi asinmaya moruz qaldiglart asaslandirilmisdir. Hazirda 6lkomizdo gedon tikintinin yiiksok
nailiyyatlori fonunda 5 mortobali binalarin ¢atismayan cohoatlori daha ¢ox hiss olunur (hom istismar,
hom do planlagma baximindan) ki, bu moaqosadlo do onlarin yenidon qurulmasi, planlagdiriimasi
miimkiinliiyii tohlil olunmusdur.
Acar sozlor: yenidon planlasdirma, tikinti, fiziki vo monavi asinma, tikinti texnologiyalari,
texniki vaziyyati.

AHHotaumusi: B craThe aHaMU3HUPYIOTCA OCHOBHBIE OCOOEHHOCTH CTPOUTENHCTBA B
AzepOaiimxane B 1920-1980 rr. m o0mme apXuUTEKTYpPHO-TPAIOCTPOUTEIBLHBIC XapaKTEPUCTUKH
CTPOUTENBHBIX paboT. OOOCHOBBIBAETCS, YTO OHM HE B TOJHOW MEpe OTBEYAIOT COBPEMEHHBIM
TpeOOBaHUSAM, U XOTS YAaCTHMYHO OTBEYAIOT TPEOOBAHUSM JIOJTOBEYHOCTH M MPOYHOCTH, HO B
OonblIei CTENeHW MOJBEPXKEHbl MOpaibHOM dpo3un. Ha ¢QoHe BBICOKHX JTOCTHKEHUH
CTPOUTEJILCTBA B HALLCH CTpaHe HEJOCTATKU S-3TaKHBIX 3JaHUN CTAHOBSITCS Bce 0oJiee 3aMETHBIMU
(KaK ¢ TOYKM 3pEHUs IKCIUTyaTallH, TaK U IUIAHUPOBKH), B CBSI3U C YE€M H3Y4aeTcs BO3ZMOXKHOCTh
UX PEKOHCTPYKIUH U IJIAHUPOBKH.

KiroueBble cjI0Ba: IeperuiaHupoBKa, CTPOUTENBCTBO, (PU3MUECKU W MOpalbHBI HM3HOC,
CTPOMTEJIbHBIE TEXHOIOIMH, TEXHUUECKOE COCTOSIHUE.

Summary: The article analyzes the main features of construction in Azerbaijan during the
1920-1980, the general architectural and urban planning features of construction works. It is
substantiated that they do not fully meet modern requirements, and although they partially meet the
requirements of durability and strength, they are more subject to moral erosion. Against the
background of the high achievements of construction in our country, the shortcomings of 5-story
buildings are more noticeable (both in terms of operation and planning), for this purpose the
possibility of their reconstruction and planning has been analysed.

Key words: redevelopment, construction, physical and moral wear and tear, construction
technologies, technical condition.

Azarbaycanda tikinti kompleksinin faaliyyati, dovriin iqtisadi va texnoloji talablorins uygun
sokildo formalagmigdi. Tikinti iglori genis viisot almig vo Olkonin gohorsalma vo memarliq
gOriiniisiiniin  formalagsmasina ciddi tesir gostormisdir. Azorbaycanda tikintinin asagidaki osas
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xiisusiyyatlorini qeyd etmok olar:

1. Bir tipli layihalondirms va seriyal tikinti — SSRi-nin digar respublikalarinda oldugu kimi
standart layihoalor, Azorbaycanda da yasayis binalar1 vo ictimai binalar iiglin genis istifado olunurdu.
Bu, tikintido siiroti artirmaq vo xorclari azaltmaq moqsadi dasiyirdi, tikinti sonayelogdirilmis tisul ilo
aparilirdi. Bu tikililor estetik cohatdon sado idi vo yerli memarliq iislubundan ¢ox az elementlori oks
etdirirdi.

2. Ictimai vo inzibati binalar - ictimai binalar, hokumot binalari, madoniyyat evlori, teatrlar
vo muzeylor monumental memarliq tslubunda tikilirdi. Bozon Stalin dovriino aid neoklassik
iislubdan istifado olunurdu. Bozi iri layiholordo, xiisusilo Baki vo Gonco kimi sohorlordo yerli
memarliq tinstirlori do olavo olunurdu (masalon, milli ornamentloar, taglar, das bazoklor).

3. Tikinti materiallar1 va texnologiyalar - Bu dovrdo genis sokildo beton, domir-beton
panellor vo korpic istifado olunurdu. Prefabrik (hazir) panellorin istifadasi tikinti prosesini
stiratlondirirdi. Azorbaycanin bozi bolgolorindo yerli das vo korpic istifado olunurdu, amma iri
soharlordo daha ¢ox sonaye iisulu ilo istehsal olunan materiallara iistiinliik verilirdi.

4. Soharsalma vo planlasdirma - Sohorsalma islori dovlst torafindon planlasdirilirdi vo hor
bir sohor liglin bas plan hazirlanirdi. Baki, Gonco, Sumqayit vo Mingagevir kimi goharlorde boytik
yasayls massivlori salinirdi (mosalon, Bakida ©hmadli, 8-ci mikrorayon, Yeni Yasamal). Hor bir
mikrorayonda maktob, usaq bagcasi, poliklinika vo magazalar yerlosdirilirdi.

5. 9traf miihits miinasibat - 1920-1980-ci illords tikililorin planlagdirmasi zamani bazon
yasayls binalarinin otrafinda parklar vo yasilliglar salinirdi, lakin tikinti sahosi artdiqca bu
standartlara tam omol olunmurdu. Sonaye zonalar1 sohorlordon konarda planlagdirilsa da, bozi
hallarda yasayis sahalorino yaxin tikilirdi, bu da ekoloji problemlora sobab olurdu.

6. Regionlara yanasma - Baki kimi iri gohorlordo nisboton daha keyfiyyotli vo miiasir
layiholor hoyata kecirilirdi. Regionlarda iso daha sado vo standart tikinti tisullar1 totbiq olunurdu.
Kondlords tikinti daha ¢ox kolxoz vo sovxozlarin toloblorine uygun aparilirdi, bozon dovlst
torofindon tipik kond evlori layihalori do totbiq olunurdu.

Hom paytaxt, hom do neft sonayesinin morkozi kimi xiisusi 6nom dasiyan Baki soharindoki 0
dovr tikintisini asagidaki kimi marhalslors bolmak olar:

- 1920-1930-cu illor (ingilab sonrasi quruculuq) - bu dévrde Kéhno Bakida (igerisohor vo
otrafi) bozi binalar dovlotlosdirildi, amma yeni tikililor osason sohorin morkozindon konarda
planlagdirilirdr. Is¢i mohallolori vo emalatxanalar, neftcilor ii¢iin yataqxanalar vo yasayis evlori
sado, amma funksional planlagdirma asasinda tikilirdi.

- 1930-1950-ci illor (monumentalizm va klassikaya doniis) - bu dovr memarligi Bakida 6z
oksini parlaq sokilds tapdi. Binalar monumental, dekorativ vo simmetrik idi.

Neftcilor prospekti boyunca klassik vo neoklassik torzdo g¢oxmortobali inzibati vo yasayis
binalar tikildi. Bozi binalarda milli naxis vo lslublar sovet memarlig ilo uygunlasdirilaraq istifado
olunurdu.

- 1950-1970-ci illor (Xrussov dovrii — tipiklosmo vo sadolosmo) - Xrussovun “liikkso qarst
miibarizo” siyasoti memarliga ciddi tosir etdi. Bir tipli layiholor {izro ¢oxmartobali yasayis binalari
(xrussovkalar) insa olunmaga basland1 (5 mortoboli, lift vo zibil6tiliriiciisiiz). ©On taninmis
niimunalar: 8-ci mikrorayon, Yasamal, O©hmadli, Montin kimi arazilor hesab edilir. Bu dévr sohards
stiratli urbanizasiya vo ohalinin sixliginin daha ¢ox artdigi dovr idi.

Xrussovka tipli binalarin layiho iizro orta istismar miiddati - 50 il, yaxs1 texniki qulluq ve
tomir oldugda - 60-70 ilo gadar, asason panel va ya karpic konstruksiyali oldugda: panel binalar -
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40-50 il, karpic binalar - 50-60 il (bozi hallarda daha ¢ox).

Hazirda iso bu tip binalarin ¢oxu artiq 6z layiho resursunu asib vo ya son haddino ¢atib. Bu
sabobdon bazi binalar qozali voziyyets diisiir vo sokiiliib yenilonmasi masalasi glindomdadir. Baki
vo digor soharlordo kdhno binalarin sokiilmesi vo yerinde miiasir yeni binalarin tikilmasi
miivoffoqiyyetlo hoyata kegirilir.

- 1970-1980-ci illor — bu dovrdo 9-12 mortoboli yasayis binalart genis tikildi. Yeni
mikrorayonlar salindi: Yeni Yasamal, Qara Qarayev, Nizami rayonu, Bilocori vo 20 Yanvar
orazilori bu dovro aiddir. Senaye vo infrastruktur obyektlorindon Baki Elektromas Zavodu,
Masinqayirma miiassisalari, yeni maktoblor, usaq baggalari, poliklinikalar vo ticarat markazlorini vo
Baki1 Metropoliteninin tikintisi vo genislondirilmosini (1967-ci ilds ac¢ilmis, amma 70-80-ci illorde
yeni stansiyalar olavo olunmus) geyd etmok olar.

- 1980-1990-c1 illords tikinti tempi zoifladi, lakin halo do bazi mikrorayonlarda yeni binalar
tikilirdi. Domir-beton iri bloklu panelloarlos tikilon binalarin keyfiyyoti azalmaga basladi. Memarliqgda
yeniliklor az, amma funksionalliq asas gotiiriiliirdii.

SSRI dévriinds Baki sohorindo tikilmis binalarm {imumi memarliq vo soharsalma
xiisusiyyotlorini 1so forglondimok olar: morkozdo otrafinda halgasokilli mikrorayonlar,
morkozlosdirilmis nagliyyat vo xidmot sobokosi; 9-12 mortobodon yuxari binalar nadir hallarda
tikilirdi (osason inzibati binalar); soharin neft sonayesino yaxin orazilor vo sahilboyu geniglonmosi.

Tohlil olunan dévrdo Azarbaycanda sohor tikintisini shato edon yuxarida qeyd olunan xiisusi
ilo 5 mortoboli binalar hazirda miiasir toloblors tam cavab vermir, bir ¢ox hallarda dayaniqliliq vo
mohkomlik kimi toloblors cavab vermokls fiziki asinmaya gismon, daha ¢ox iso monovi asinmaya
moruz qalmiglar.

Beloki, yeni yasayis tikintisindoki yiiksok nailiyyatlor fonunda 5 mortoboli binalarin
catismayan cohotlori daha ¢ox hiss olunur (hom istismar, hom do planlagsma baximindan). Bu
catismamazliq 5 mortobali binalarin tikintisi zamani da aydin hiss olunurdu, lakin bununla
sonayelosdirilmis tisulla insaat fonunda he¢ do tonqidli gobul olunmurdu. Manzillorin {imumi sahasi
kicikdir - motbox, sanitar qovsagt vo s. Monzillorin planlasmasinda vo struktur torkibindo osash
catisgmamazliglarda da movcuddur. Boyiik ailolor {igiin 4 vo 5 otaqli monzillorin olmamast,
manzillorin haddaen artiq yliklonmasina sobab olur.

Bir tipli layiholor osasinda insa edilmis binalarda ailonin yasayis soraitinin
yaxsilalasdirilmasina iki miixtalif istigamotlordo baxila bilor:

I istigamot — binalarin istismar keyfiyyatlorinin artirilmasi ilo onlarin osasli tomiri vo tomir
olunmug monzillorin yenidon ails lizvlorinin sayina uygun olaraq paylanmasi. Bu istigamatin hoyata
kecirilmoasi daha az vesait tolob edir, lakin noticodo hom do az efektli ola bilor, o sobabdonki,
binalarin monovi asinmasi problemini hall edir.

Ikinci istigamat — miiasir toloblora cavab vermoklo vo mdévcud normalara uygun olaraq
sakinlorin yerlogdirilmasilo binalarin tokmillogdirilmosi. Bu halda c¢okilon xoarclor ¢ox olacaq,
efektivlikde yiiksolocak, belo ki, binalarin istismar va planlagsma keyfiyyati artacaq, onlarin uzun
miiddatli istismar1 tomin olunacaq. Yenidon planlasdirma o vaxt maqgsodouygundur hesab edilir ki,
homin binalarin istismar, planlagsma vo konstruktiv xiisusiyystlori yiiksok keyfityyotli monzillorin
alinmasina imkan vermis olsun. Bu tip binalarda hatta slavo mortobolorin tikintisi do magsadouygun
ola bilar.

Qeyd etmok lazimdir ki, az bir miiddotds biitiin binalarda yenidon planlagdirilma aparila
bilmoz. Bu islorin miqyasi vo imkanlar1 bir ¢ox sortlordon ashidir — material texniki baza, smok vo
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vosit ehtiyyatlart vo s., buna goro do bu binalarda yasayis soraitinin miimkiin yaxsilagdirma
tisullarina gostarilon iki istigamot iizra baxmaq lazimdir.

SSRI dovriindo Azorbaycanda vo digar kegmis SSRI respublikalarinda genis yayilmis bir
tipli 5 mortobali miixtolif seriyal1 (seriya 11-32, 11-35, 11-385, K-7, 1-510, 1-515 va 1-5R) binalarin
yenidon planlagdirilma baximindan asas konstruktiv xiisusiyyatlori tohlil olunmali vo ilk névbads
texniki baxis kegirilmolidir. Burada mogsod binanin yilikdasiyan konstruksiyalariin texniki
voziyyatlorinin  giymotlondirilmosi, onun yilikdasiyan konstruksiyalarinda  zodolorin  vo
deformasiyalarin askar olunmasi vo golocak istismarin miimkiinliiyii haqqinda miihandisi tokliflorin
verilmasidir. Bunun {i¢iin ixtisaslagsmig elmi-todqiqat institutlar1 torafindon asagidaki isler yerina
yetirilmolidir:

- binanin konstruktiv hoalli vo biindvro konstruksiyalarinin ndvii, xiisusiyyotlori miioyyon
miloyyan edilmali;

- binanin plani, yiikdasiyan konstruksiyalarinin en kosik Olgiilori  vo  hiindirliklori
daqiqlegdirmali;

- ylikdasiyan konstruksiyalarin materiallarinnin méhkomlik gostericilori toyin edilmali;

- yiikdasiyan konstruksiyalarin istismara yararli olub-olmamasi todqiq edilmali;

- yiikkdasiyan divarlar vo ortiik konstruksiyalari todqiq olunmali, mévcud zadolor askar edilorok
onlarin xiisusiyyatlori dyronilmali vo yaranma sobablori toyin edilmalidir;

- moveud zodolorin aradan qaldirilmasi vo yasayis binasmim golocok tohliikesiz istismarinin
tomin edilmasinin miimkiinlityi todqiq edilmalidir;

-alinmis naticalor asasinda miitoxassis rayi va tokliflori verilmalidir.

Binalarda aparilmis todqiqatlar asasinda miisyyon edilmisdir ki, onlarin konstruktiv sxemi
ening daxili vo yiikdastyan xarici, eloco do uzununa 6zyiikiiniidastyan xarici divarlara oasaslanir. Bu
divarlarin biitlin panellori tokmo nazikqabiqli qabig-plitodon hazirlanmigdir. Manzillorarasi
arakosmodo galinligr 125 mm olan agaclifli plitolor dosonmisdir; xarici divarlarda qalinligi 10 sm
olan minerallifli istilikizolyasiya qat1 verilmisdir.

Xarici divarlarda texnoloji xiisusiyyatlordon irali golorok bazi qiisurlar mévcuddur. Sment-
qum qarigig1 olan betondan hazirlanmig nazik divarli plito-qabirgalar, kigik qalinliga vo iizorinds
coxlu sayda catlara malikdir. Panellorde shomiyyatli deracads aralanmis ¢atlar coxdur, ortiiklorin vo
daxili divarlarin sos izolyasiyasi toloblors uygun olsa da, aradan qaldirilmasi miimkiin olmayan
geyd olunan istismar satismamazliglarin1 vo binalarin konstruksiyalanin {imumi voziyyatini nozaora
almagla, bu seriyali binalarda yenidon planlagdirma magsodouygun hesab edilmir.

Umumiyyatls bir tipli iri panel bloklardan ibarat 5 moratobali binalarin osas xiisusiyyatlori vo
planlagdirma prinsiplori hesab edilir:

- martobs say1: 5 mortobo; monzil sayi: har martobads 3 moanzil; monzil tiplori: 1, 2 vo 3
otaqli; moartabs hiindiirliyi: 2,48-2,59 m; liftlor: yox; balakonlar: oksar hallarda yoxdur (yalniz bazi
modifikasiyalarda var).

- tikinti texnologiyast vo materiallar; xarici divarlar vo daxili divarlar - beton panellar;
arakosmolor - gips-beton panellor; dam-diiz dam; izolyasiya-var.

- planlasdirma vo monzil bolgiisii:

1 otaqh moanzil: 30,5 m? (yasayis sahosi: 16,17 m?, motbox: 6,7 m?);

2 otaqh manzil: 44,—46,1 m? (yasayis sahasi: 29,7-31,6 m?, motbox: 6,7 m?);

3 otaql manzil: 61,39 m? (yasayis sahosi: 47 m?, motbax: 6,7 m?).

Bu binalarin miiasir toloblora uygun yenidon qurulmasi vo planlagdirilmasi onlarin konstruktiv
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xiisusiyyatlorindon, orazinin geoloji vo hidrogeoloji soraitindon asili olaraq miimkiin hesab edilso
do, novbati 50 il miiddatinds istismarinin nazordos tutuldugu hallarda effektivli sayila bilor.

no

o

NOTICOLOR
1920-1980-ci illordo Azorbaycanda tikinti vo memarliq foaliyyati, iqtisadi vo texnoloji
toloblorino uygun tikinti xiisusiyyatlori aragdirilmis, onlarin daha ¢ox monavi aginmaya moruz
qaldiglar1 va talablors uygunlagdirilmasinin miimkiinstizliiyii tosbit edilmisdir.
Binanin yenidon planlasdirilmasi yiikdasiyan konstruksiyalarmin texniki voziyyetinin
qiymetlondirilmasi, onun yiikdastyan konstruksiyalarinda zadolorin vo ¢atismamazliqlarin askar
olunmasi vo golocok istismara miimkiinliiyli haqqinda ixtisaslasmis elmi-todqiqat institutlarinin
ray va tokliflori nozars alinmagla yerina yetirilmalidir.
Binanin tomir Vvo borpasi zamani sokiintii islori aparilarkon tikilinin yiikdasiyan
konstruksiyalarinda askar olunmus zadalonmalor nazors alinmali vo miiayino, giiclandirma,
tomir vo barpa islori aparilarkon tikinti tohliikasizlik gaydalarinin taloblori nazors alinmalidir.
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OCOBEHHOCTHU 9KOJIOI'MYECKOTI'O IPOEKTUPOBAHMUA.
«3EJIEHBIE» CTAHIAPTBI

Kano. apx. Canumosa A.T. Azepbatioscanckuii Apxumexmypro-Cmpoumenvuviti Ynueepcumem

EKOLOJI LAYIHOLONDIRMONIN XUSUSIYYOTLORI. “YASIL” STANDARTLAR

mem. iizra f.d., dosent Salimova A.T. Azorbaycan Memarlq va Insaat Universiteti
SPECIFICS OF ENVIRONMENTAL DESIGN. "GREEN" STANDARDS
PhD Salimova A.T. Azerbaijan University of Architecture and Construction

AHHOTAIMSA: DKOJOTHYECKOE MPOCKTUPOBAHUE MPEJCTABISET COOON CHUCTEMY IMPOEKTHBIX
pelieHuid, oOecrneynBarONIMX MHUHUMAJIbHOE BO3JCHCTBHE HA MPHUPOILY, palMOHAILHOE
UCTIOIB30BaHUE PECYPCOB M CO3/IaHWE ONaronpuATHOW cpeabl oOWTaHus. B craThe maHa oleHKa
MPUHIUIIOB U TIEPCIIEKTHUB YKOJIOTHIECKOTO MPOSKTUPOBaHUs. B ctaThe nmpoBezieH 0030p KIFOYEBBIX
MIPUHIUIIOB, 33/1a4 M HANPaBJICHUN Pa3BUTHUS IKOJOTHUECKOTO npoektupoBanus. [loguépkuBaercs
3HaueHue BHenpeHus «3en€Hbix cranaaptos» (LEED, BREEAM, DGNB u np.) kak MHCTpyMEHTa
MUHUMU3ALMA  BO3JEHCTBUS  3/JaHUH  HA  OKPYXAlOU[yl0  Cpeay H  TOBBIIICHUS
sHeproddpexTuBHOCTH. PaccMoTpeHa MeXIyHapoaHas MIPaKTUKA CEPTUDHUKAIINN 3TaHHH.

KiroueBble ¢j10Ba: HKOJIOTHYECKOE MMPOSKTUPOBAHNE, «3ETICHBIE» CTAHIAPTHI, CePTUPHUKAIIN
3IaHUM.

Xiilasa: Ekoloji layiholondirma tikintinin tobioto minimal tosirini, ehtiyatlardan somorali
istifadoni vo olverisli yasayis miihitinin yaradilmasini tomin edon layiholondirma  sistemidir.
Magqalada ekoloji layiholondirmo prinsiplarinin vo perspektivlorinin qiymotlondirilmoesi tohlil
olunub. Magqalada ekoloji layihalondirmonin asas prinsiplori, mogsadlori vo inkisaf istiqamatlori
hagqinda timumi moalumat verilir. Binalarin otraf miihito tosirinin minimuma endirilmasi vo enerji
somoaraliliyinin artirilmasi vasitosi kimi “yasil standartlarin” (LEED, BREEAM, DGNB va s.)
totbiqinin vacibliyi vurgulanir. “Binalarin sertifikatlasdirilmasi” sahasi tizro beynslxalq tocriibalor
arasdirilib.

Acar sozlar: ekoloji layihalondirmo, “yasil” standartlar, binalarin sertifikasiyasi.

Summary: Environmental design represents a system of design solutions aimed at
minimizing environmental impact, promoting the rational use of resources, and creating a favorable
living environment. The article evaluates the principles and prospects of environmental design,
providing an overview of its key principles, objectives, and development directions. It emphasizes
the importance of implementing “green standards” (LEED, BREEAM, DGNB, etc.) as tools for
reducing buildings’ impact on the environment and improving energy efficiency. The article also
reviews international practices in building certification.

Key words: environmental design, “green” standards, building certification.

DKOJIOTUYECKOE MPOEKTHUPOBaHUE TpPEeACTaBiIsieT cO00M CHCTEMY NPOEKTHBIX pEeIIeHUH,
o0eCreynBalOIuX MUHUMAJIbHOE BO3JEHCTBUE HAa MPUPOAY, PALHOHAIBHOE HCIOJIb30BaHUE
peCypcoB U co3AaHue OJIaronpuATHON cpebl 0OuTaHus. B ero ocHOBe JI€XXUT NPUHIIUI TAPMOHUH C
MPUPOJIHBIM JaHImaPTOM. DKOJOTHYECKHEe MPOOJIeMbl, BhI3BaHHBIE MHTEHCUBHOW ypOaHM3alMeH,
MPOMBIIUIEHHBIM ~ Pa3BUTUEM U YPE3MEPHOM  HKCIUTyaTalel  NpUPOJIHBIX  PECYpPCOB,
aKTyaJIM3UpOBaJI HEOOXOIUMOCTD MEPEX0/1a K YCTOWYMBBIM MIO/IX0/1aM B MPOEKTHpoBaHUU. OJHUM
u3 Hauboyiee aKTyaJbHBIX BONPOCOB B JTOH CBS3U SIBISETCS BONPOC SKOHOMHMU HHEPIHU U
CTPOUTENHCTBA IHEProdhPekTUBHBIX 3AaHui. CTPOruil y4eT mpupogHO-IKOIOTHUYECKHX (haKTOPOB
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U OIpEeJeAolIee pa3BUTHE HOBBIX TEXHOJIOTUH OTHOCATCS K OOIIMM MpoOiieMaM, KOTOpbIe CTOST
CeroiHsl Mepel] MHUPOBBIM coolmiecTBOM. B HacTosiee Bpemsi akTyalbHbl OHOIOAXOIbBI K
MIPOEKTUPOBAHUIO 3JaHUN U COOpPYXKEHMH, U CcHOpPMHpPOBaHBI «3€JCHBIE CTAHIAPTHD -
9KOJIOTMUECKUE HOPMATHUBBI. DKOJOTMYECKOE NPOEKTHUPOBAHUE B APXUTEKTYpPE, 4acTO HA3bIBAIOT
«3EJICHON» WM «yCTOMYMBOI» apXWUTEKTypOil, HalpaBICHO Ha co3laHue >HepProdPeKTHUBHBIX,
OKOJIOTMYECKH YUCTBIX M KOMGOPTHBIX TUIS npoxuBaHusi  00BEKTOB. B ocHOBe
HKOJIOTMYECKOTO MPOEKTUPOBAHUS JIEKUT KOMIUIEKCHBIA MOAXO0/, YUUTHIBAIOIIUI IKOJIOTHUECKHE,
COLIMAJIbHBIE M SKOHOMUYECKHE (PaKTOPHI.

OKOJIOTUYECKOE TPOECKTUPOBAHUE KaK HaIlpaBICHHE APXUTEKTYPHOI'O IPOEKTHUPOBAHUS
chopMupoBaioch BO BTOpoW mojoBMHe XX BeKa, ONUPasiCh Ha  TPaJAULUOHHBIE
npupoocOeperaronye MpakTUK| U HOBEHIINE Hay4dHble pa3paboTtk [1, c.12]. Ve ¢ 1980-x romos
0co00€ BHUMAaHHE YJENSIeTCs HKOJIOTMYECKON Oe30MacHOCTH KMIIUIIA M KAayeCTBY BHYTPEHHETO
BO3/yXa, [JI€ IPUOPUTET IOJIyYaIOT PEILICHUS, BIUSAIOIINE HA IOBBIIIECHNE KaueCTBA BHYTPEHHETO
BO3/yXa U YIYUIICHHUE YKOJIOTHYECKON 0€30MacHOCTH 3aHMiA.

C xonma 1990-x romoB K TpeOoOBaHMAM K OHKOJOTMYHOCTH M 3HEProdpPeKTUBHOCTU
N00aBISIFOTCST TPEOOBAHMS, KOTOPBIE 0OCCIICYHBAIOT 3AIIUTY OKPYIKAIOIIEH CPEIBI.

VYcroituuBas U HKOJIOTMYECKU ONTUMaJIbHAs TOPOACKas cpesia OOUTaHUS MOXKET ObITh CO3/1aHa
TOJIBKO IPHU PAlMOHAJIBbHOM COYETAHUU XO3MCTBEHHON NEATEIbHOCTU C MPUPOJOOXPAaHHBIMH
MEPONPUATHIMHU. APXUTEKTYPHO-IUIAHUPOBOYHBIE pELICHUs JODKHBI HAWIydlIMM 00pa3oM
YUUTHIBATh MOJOXKHUTEIBHOE BO3JACHCTBHE HAPYKHOTO KIMMaTa M MaKCHUMAallbHO HEUTpanu30BaTh
€ro oTpuuaTtenbHoe Bo3jaeiicTBue. M3  MepompustTuii, CHOCOOCTBYIOUIMX  IOBBILICHUIO
9HEProdPPEeKTUBHOCTH, B OTCUCCTBEHHON MPAKTUKE INPOCKTUPOBAHUS WCIIOIB30BAINCH TaKHE
OCHOBHBIE TPUHIMIIBI KaK Y4YeT MPUPOJHO-KINMATHUYECKUX OCOOEHHOCTEH MECTHOCTH, CKBO3HOE
MIPOBETPUPOBAHME, YUET HOPM HHCOJISALUHN, KOMIAKTHOCTh apXUTEKTypHOU (OpMBI, NpUMEHEHUE
OTpaKJAIOUINX KOHCTPYKIUHN C y4eTOM TpeOOBaHU TEIUIOU30JISIIHH.

Dphexmuenocmo «3e1EHLIX 30AHULY NO OAHHBIM
MeAHCOYHApOOHO20 3Hepeemuueckozo azenmemaa (IEA). Tabn. 1.

IMoka3zaTeap OObIuHBIE 31aHUSA «3eIéHbIe» 3TaHUA
OHepromnoTpedicHUE 100% 60-80%
Bonomnorpebnenue 100% 70-80%
Briopocst CO: 100% 60-80%
OKCIITyaTaIllMOHHBIE PacX OBl 100% 65-85%

CerofHs akTyajdbHBl TaKM€ AacCleKTbl KaK JKOJIOTHYECKHE CTPOUTENbHBIE MaTepHalIbl,
3¢ dEeKTUBHOE HCTIONIb30BaHUE IPUPOIHBIX PECYPCOB, YHEPrO3(PPEKTUBHOCTD U T.J. DKOJIOTHUECKOE
NPOCKTUPOBAHME BKIIOYACT B ce0s KOMIUIEKC Mep [0 COKPAIICHHWIO HHEPronoTpedieHus,
BOJIOTIOTPEOJICHUS, DKOJOTHUECKUX 3arpsA3HSIONIMX BEHIECTB M OTXOAOB, a TaKke II0
MCTIOJIb30BAHUIO KOJOTHYECKU YUCTHIX MAaTEPHAJIOB U TEXHOJIOTHIA:

1. MuHMMH3aUMsd BO3/IeHCTBHS HA OKPY:KAIOLIYI0 CpeAy - NMPOEKTHpPOBaHHUE 3JaHUI C
YYETOM SKOJIOTMYECKHX TpeOOBaHUI NpeAroyaraeT CHUKEHHE HPHEPro- MW BOAOMOTPEOJICHUS,
HCTIOJIb30BaHUE IKOJIOTUIECKH YHCTHIX TEXHOJIOTHH.

2. OHeprodg(PeKTUBHOCTH - HCIOJB30BaHWE H(PPEKTUBHBIX  HHEProcOEperarnmx
TEXHOJOTHH, TaKMX KaK CHCTEMBbl OTOIUICHHS, BEHTWIALMUW W KOHJUIIMOHHPOBAHUS BO3/yXa,
TEIUIOU30JISIIMA U YMHOTO OCBEILICHUS.
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3. BogocOepe:xkeHne - BHeJIpeHHE cHCTeM cOopa M OYHMCTKH JOXJIEBOM  BOJBI,
UCII0JIb30BaHKE BOOCOEpEraroiero CaHTEXHMYeCKOro o0opyA0BaHusl.

4. JKoJ0rNYecKHe MaTepualibl - NMPUMEHEHHUE CTPOMUTENbHBIX MATE€pUajoB C HHU3KUM
COJICpP)KAaHUEM BpEIHBIX BEIIECTB, HW3TOTOBJICHHBIX M3 BO300HOBIIIEMBIX pPECypCOB HIIU
BTOPUYHOT'O CHIPbSI.

5. YnpaBiieHue 0TX0JamMH - Ppa3paboTka CTpaTeruil MO YMEHBILIECHHI0, MOBTOPHOMY
UCIIOJIb30BAaHUI0O M TepepaboTKe OTXO0J0B, O0Opa3yloIIMXCcs B Mpoliecce MPOU3BOJICTBA U
JKCIUTyaTaluu.

6. Buyrpenuuii kom¢popr: Co3nanue 310poBOH U KOMQPOPTHOW cpeabl Uil KUTENeH u
HOPEeaNPUITHA, BKIIIOYasi o0ecrieueHrue BBICOKOTO KaueCcTBa BO3IyXa U €CTECTBEHHOIO OCBELICHMS.

Bo mHorux crpaHax pa3paboTaHbl U IEHCTBYIOT METOMBI OLEHKH IKOJIOTUYECKH YUCTOTO U
YCTOWYMBOTO Pa3BUTHS CTPOUTENIHCTBA, KOTOPHIE BKIIOYAIOT M KPUTEPUH SHEProdPPeKTUBHOCTU
3MaHUW. 371aHusg  TOPOXOAAT cepTUUIMpOBaAHME MO pa3iauuHbiM cuctemam: BREEAM
(BenmukooOpuranusi), LEED (CILA), DGNB (I'epmanus), OMID (Kaszaxcran) u apyrue,
paspabotannsie 6onee yem B 40 crpanax (ABctpanus, Kanama, Unnus). «3eneHbie cTaHAApTHD»
CTPOUTENHCTBA — OJHO U3 CaMbIX TEpPCIEKTUBHBIX HAMpaBICHUM pa3BUTHS HE TOJBKO
CTPOMUTEILHOI0 KOMILJIEKCA, HO U COLIMAJIbHOM Cpe/ibl 001IeCTBa.

PeliTuHTrOBBIE CHCTEMBI NO3BOJISIIOT NPUCBOMUTH IMPOEKTY OLIEHKY, BBIPAKAEMYI0 B CyMMeE
0aJuIoB MO Py NPHOPUTETHHIX HAINPABICHHM, XapaKTEPU3YIOIUX MPOCKTHHIE PEILICHHS.

Uucno OlIeHWBAaeMbIX HAMpaBICHUM M KX BECOMOCTh OMpENEeNsSeTcsl HalMOHAJIbHBIMU
MIPUOPUTETAMU U CUCTEMOI HopMupoBaHus. Kak mpaBuio, peTHHIOBbIE CUCTEMBI pean3yoTCs B
¢dbopMe TOOPOBOJIBHBIX HAIMOHAJIBHBIX CTaHIAPTOB. JleSITENbHOCTh HAIMOHAIBHBIX PEUTHHTOBBIX
CHCTEM B 00JacTH SKOJOTUYHOTO M 3HEProd3(p(eKTUBHOrO CTPOUTENBCTBA KOOPAUHHPYETCS
MexayHapoHBIM KOMHTETOM IO TaK Ha3bIBAEMbIM «3eJieHbIM 31anusmy» (Green Building Council).

PaccmatpuBas cucteMbl cepTuduKanuu «3eleHble CTAaHAapThD), CIEAYET BbIICTUTh:

1. LEED - pykoBOACTBO MO SHEPreTUYECKOMY U 3KOJOTUYECKOMY MPOEKTHUPOBAHHUIO,
pazpabotanHoe ASHRAE u CoBeToM 1O apXUTEKType U CTPOMUTEIBCTBY «3€JIEHBIX» 3aHUM
(CILA). OcHoBHO# 3amayeil KOTOPOTO CTaj0 COJACHUCTBUE BHEAPEHHUIO SKOJOTUYECKH YHCTBIX
TEXHOJIOTUH CTPOUTENBCTBA 3/1aHUH;

2. BREEAM (The Building Research Establishment, BRE) - merox skomorudeckoii
9KCIIepTHU3bl, pazpaboTaHHbIl MccnenoBareabCKUM LEHTPOM IO BOMPOCAM CTPOUTENHCTBA 3AaHUM
(Benukobpuranus). BREEAM paccmarpuBaeT A€BATh OCHOBHBIX KaTErOpUi: BpeIHbIE BBIOPOCH B
aTMocdepy, 3eMJICNIOIb30BAHNE U DKOJIOTHS, OTXOJIbl, MAaTepUAIIbI, BOAOIOIB30BaAHNE, TPAHCIIOPT,
HHEPreTuKa, 3710pOBbe U OJIAroyCcTpoicTBO, MEHEIKMEHT.

3. DGNB (German Sustainable Building Certificate) — co3mannslii coBeTom I'epmanuu 1o
HKOJIOTMYECKH YHUCTHIM W YCTOMYUBBIM 3/1aHUSIM coBMecTHO ¢ denepanbHbIM MUHHCTEPCTBOM
TPAHCIIOPTa, CTPOUTEILCTBA M Topojackoro pasButus (BMVBS). 3xeck ocHoBHOE BHHMaHUE
YAENAeTCs  IIEeCTH  KaTeropusiM:  JKOJOTMYecKas, OSKOHOMMYECKAas, COLMOKYJIbTypHasi,
GyHKIIMOHATbHAS, TEXHOJOTWYECKasi, OJKCIulyaTanuoHHas. [lpuBs3aHHas K HaIMOHAJIbHBIM
HopmaM, DGNB ornearBaet o01yr0 3p(eKTUBHOCTD 3/IaHUS U €r0 XU3HCHHBIA UK. CTaHIapT
co3man npu coTpynHuuectBe opranm3anuii DGNB (Hemenkwmit Coer mo VYcToiunBOMy
CrpoutensctBsy) 1 BMVBS (®Denepansnoe MunucrepctBo Tpancmopra, OOycrtpoiictBa u
I'pagocTponTenbCTBa).

AHanu3upyss ~ HauOoliee TIOMyNSpPHBIE CHUCTEMBbl CepTU(UKAIMU CJIEeIyeT OTMETUTh



AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

CJIeyIolIee: pacCMaTpUBaeMble CHCTEMbl CEPTU(DUKALIMU MTpeJHA3HAYAIOTCS JIJIs UCIIOJIb30BAHUS
B KayeCTBE MHCTPYMEHTA IpU INPOEKTUPOBAHUHU M, IOCIEAYIOIIEH OLEHKE KAauecTBa 3JaHUM.
Bonbiioe BHUMaHue npu cepTUPUKALNU YAENSIeTCs KaueCTBY BO3/AyXa B 3AaHUM, SKOJOTUYHOCTH
NPOEKTa ¥ Ha MUHHMAJIHM3AIMIO BHIOPOCOB BPEIHBIX BELIECTB B OKpY’Kalollyro cpemy. Taxke,
00JIbIIIOC BHUMAHHE yAENSETCS YKOJOTUYHOCTH CTPOUTEIHHBIX MAaTEpPHAIOB M WX BIMSHHUE HA HA
KauecTBO Bo3ayxoobmena B 3naHud. Cucrema LEED  orpaHuuymBaeT  KOJIUYECTBO
JerKoucnapsiomuxcsi  opranndecknx coeguHenuit. Cuctema BREEAM  cocpenoraumnBaer
BHHMAaHUE HA KaYECTBE CTPOUTENbCTBA, CTPOUTEIbHBIX MAaTEPHAJIOB, SKOHOMHUECKUX CTPATETUAX
M0 Pa3BUTHUIO JIOKAJBHBIX PHIHKOB BOJM3M cTpouTenbcTBa; cuctema LEED nemaer akieHT Ha
9HEProdPPeKTUBHOCTh, TEXHUYECKHE WHHOBAIMM B MpOLECCe MPOEKTUPOBAHUA, IPHU
JKCIUTyaTalUu.

DGNB otnuuaer BHUMaHue K coruymy. CriemayeTr OTMETUTh, 9TO HanboJiee MOTHBIA 0XBaT
TpeboBanuii K 3maHusiM cojepxurcss B moaenn DGNB. Ilo cpaBHeHHIo ¢ aMepuUKaHCKOW W
aHIIIMUCKON MOJIENISIMU HApsy € KOJOTMYECKMMU M SHEPreTUYeCKUMHU TPeOOBaHUSAMH, PEUTHHT
DGNB gomonHHATEIHO BKIOYAET OJOKH OICHKHU M0 dKoHOMHUYeckuM mokazatessm (LCC — «life
circle cost» - 1meHa >XH3HCHHOIO IMKJIA 3[0aHHs) U OOIIECTPOMTEILHBIM XapaKTEPUCTUKAM
(KOHCTPYKTHBHYIO  YCTOWYMBOCTb M  INPOYHOCTb, JOJITOBEYHOCTh, TEIJIOYCTONUMBOCTD,
MPOTUBOMOXKAapHYIO Oe3zonacHocTh W 1Ap.). Cepruduxar DGNB ocHOBaH Ha KOHIEMIIUU
MHTETPAJIbHOTO IUIAHWPOBAHMS, TI'Zl€ HA paHHEH CTaguu ONpPEINEISIOTCS LEIU YCTOWYUBOIO
CTPOUTENHCTBA, YTO CIIOCOOCTBYET TOMY, YTO MPOECKTHPOBAaHUE 3IaHMI BENETCS Ha OCHOBE
TEKYILEro COCTOSHUS TEXHOJIOTHA.

VYposenb TpeOoBanuii cucreMbl LEED k koHTYpY 31aHus HamHoro Huxe, yemM y DGNB. Ho,
npu 3ToM, cuctema LEED BbIBUTaeT BBICOKHI ypOBEHb TPEOOBAHWN K KOHIUIIMOHHUPOBAHUIO
3MaHUsT U TpeOyeT MpeACTaBUTh Pe3yJbTaThl WMHUTALMOHHOTO MOJEIMPOBaHUS paboThl BCex
MHXEHEPHBIX CUCTEM.

BaxHo momuepkHyTh, UTO BHE 3aBUCUMOCTH OT THUIIA 3/1aHHSI KPUTEPUSIMHU OLIEHKH CITyXKaT
aApXUTEKTYPHO-IJIAHUPOBOYHAS, KOHCTPYKTHUBHO-TEXHUYECKAsl KOHICTIIIHH.

KittoueBble 3a1aum 3K0JI0TMYECKOr0 MTPOEKTUPOBaHus [4, ¢.19] 3akintodaroTcst B:

e OILICHKE 3KOJIOTUYECKOW EMKOCTH TEPPUTOPUN;

e yueTe KIMMATUYECKUX U OMOTOTUYECKMX 0COOEHHOCTEH MECTHOCTH,

e BHEJIPEHUU TEXHOJIOTHI SHEProcOepeKEHHS U peCypPCOCOepPEKEHUS;

e CHIDKCHHM 3arpsi3HEHHsT TO0YB, BOJ U aTtMocepsl Ha CTaAHH CTPOUTENBCTBA U
HKCIUTyaTalui 0ObEKTa.

K ocHOBHBIMU IPUHIIMIIAMH YKOJIOTHYECKOTO MPOSKTUPOBAHUS MOKHO OTHECTH [6, €.67]:

e IPUHIIMIT YCTOMYMBOCTH (OpUEHTAIMsI Ha OOJIrocpouyHble 3(PGEKThl MPU MHUHUMU3AINH
BO3/JICHCTBUS Ha 3KOJIOTHIO);

e IPUHLMII HHTErpaluu (BKIOYEHHE MPUPOAHBIX KOMIIOHEHTOB B apXUTEKTYpPHO-
[JITAHUPOBYHBIE PEILICHHUS );

e IPUHILIMIT 3aMKHYTHIX LHUKIOB (CHIKEHHE KOJMYECTBA OTXOJOB 32 CUET MOBTOPHOTO
UCIIOJIb30BAaHUsI MAaTEPUaJIOB U BOJIbI);

e IpUHLKI OHoajganTanuu (IPUMEHEHHWE TEXHOJOTHH, HE HapyLIAIoUIMX paBHOBECHE B
IKOCHUCTEME).

Cpenu OCHOBHBIX aCIEKTOB, (POPMUPYIOIIUX IKOCUCTEMY, H, OJTHOBPEMEHHO, BIUSIONINX Ha
ApXUTEKTYPHO-KOMIIO3ULIMOHHYIO CTPYKTYPY COBPEMEHHBIX 3[JaHUM:
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® AHAJIM3 KJIMMATUYECKUX YCJIOBHH TEPPUTOPUHU MPOEKTUPOBAHUSL C II€JIbIO OINpPEACIICHUS
OpHUEHTAINH U KOHPUTYpAINH 3/1aHUS;

® €CTECTBEHHOE OCBEILEHNE U BEHTUJISILIUAS TIOMEUICHUH,

® SKOHOMHYHOCTb (OPMBI U APXUTEKTYPHO-TNIAHUPOBOYHBIX DELICHUN C TOYKH 3pPEHUs
oborpesa 1, HA000POT, OXJIAKIACHUS 3IAHUS.

CoBpeMeHHbIE HCCIIEIOBAHNS MTOKA3bIBAIOT, YTO SKOJIOITMYECKH OPUEHTUPOBAHHBIE TIPOEKTHI
CIOCOOCTBYIOT CHIDKCHHMIO AKCIUTyaTallMOHHBIX pacxoaoB 3maHuil Ha 20—40 %, MOBBIIMICHUIO
KOM(OPTHOCTH Cpeibl, COKPALICHHWI0 BBIOPOCOB yriekucioro rasa [7, c.14]. Bomee Toro,
HKOJIOTHYECKOE MPOCKTHPOBAHHE CIIOCOOCTBYET BOCCTAHOBIICHHUIO YTPAYCHHBIX JAHIIIAQTOB U
MOBBIIICHUIO OMOJIOIrMYECKOro pa3HO00pa3us B ypOaHU3UPOBAHHBIX 30HAX.

DKOJIOTHYECKOE TPOSKTHPOBAHUE  XapPaKTEPU3YIOTCS  CICAYIOIMHMMH  TIOKA3aTeIsIMH,
OTHOCSIIIMMHUCS K TIOBBIIICHUIO YHEPTr0od(PHEKTUBHOCTH 3TaHUM:

1. YMeHbIIeHHE TOTPEOHOCTH B HCIIOJI30BAHUH YHEPTHUH;

2. Ucnonb3oBaHne BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHUH;

3. OntumanbHOE HCIOJIB30BAaHUE 3aTPEOOBAaHHOW SHEPruu. DTO Hamboyiee TBOPYECKUU
paszen, NpeaoJararlliuid YHEPreTUYECKOe CpPAaBHEHHME pPA3JIMYHBIX TEXHOJIOTUN OTOIUICHUS,
BEHTWISIIIK, KOHIUIMOHUPOBAHUS, XOJOJOCHAOKECHHSI M OCHOBAaHHBIM, TIaBHBIM 00pa3oM, Ha
pe3yabpTaTax MaTeMaTHYEeCKOTO MOJICIMPOBAHUS 3/ITaHUS KaK €IUHON YHEPreTUYECKOM CUCTEMBI.

Ha nanmonanpHOM ypoOBHE ISl CTaHAApTU3ALUK HEProdd(HEeKTUBHOCTH 3aHUN B CTpaHaX
— yyeHax EC cyiiecTByeT aBa moaxoja.

1.bonBIIMHCTBO CTpaH, 3a UCKIOYeHHeM benbrun u @paHuuu, TpUACPKUBAIOTCS MOAX0/A,
KOTJIa TIPOCKTHPOBAHUE BEICTCS C yUETOM CTaHIapToB. IIporemaypa COOTBETCTBUSI TPeOOBAaHUSIM
MOXKET BKIIOUaTh pPacyeThl MOTPEOHOCTH B SHEPTUU WM PAacueThl HEKOTOPHIX MapameTpoB,
Hampumep, K03)PHUIHEHTOB Teronepeauu, TeIIONOCTYIIICHHH U TIp.

[Ipoekt nomxkeH ObITH 0A00pEeH OQGUIMAIBHBIM TOCYJIAPCTBEHHBIM OpPraHOM, JArOIINM
paspellieHre Ha CTPOUTENbCTBO. B mporecce Bo3BenGHMSI 3[aHUS WM 10 OKOHYAHUU
CTPOUTEILCTBA O(UIMAIBHBIA TOCYAAPCTBEHHBIM OpraH MOXET BBIMIOJHUTE TPOBEPKY Ha
COOTBETCTBHE TPEOOBAHUSM.

2.BTOpPOM MOAXOM, KOTOpOro mpuaepkuparoTcs B benbrun m ®paHumu, NpoeKTUPOBIIMK
MMeeT JIMIEH3HUIO, YTO JaeT €My MpaBO Ha MPOEKTUPOBAHHUE U 00s3bIBaET COOIIOIATh TPEOOBAHUS
craugaptoB. OduimanbHble TOCYJAPCTBEHHBIE OPTaHbl MOTYT BBINIOJHUTH TPOBEPKY TIO
OKOHYAaHHH CTPOUTENIbCTBA.

B ciyyae HECOOTBETCTBHSI BO3BEICHHOTO 3[]aHUS TPEOOBAHUAM, TPOSKTUPOBIIUK JTUIIACTCS
munen3uu. Hopmuposanue sHeprodppexkTuBHOCTH 370aHUI B cTpaHax-uineHax EC mpumensercs
KO BCEM JKWJIbIM M HEXWIbIM 37aHusM (3a HcKiIoueHueM BenukoOputranuum, TIe 3TO
HOPMHUPOBAHHE MPUMEHSETCS TOJIBKO K BHOBb BO3BOJMMBIM JKUJIBIM 3[IaHUSM), YTO Kacaercs
CyILLIECTBYIOIIMX 3JaHUU. /s CyIIECTBYIOIUX 3JaHUN B CIy4ae UX OCHOBHOM PEKOHCTPYKLIHH
TpeboBaHuss 1O HHEprodh(HEeKTUBHOCTH 3AaHM TpuMeHsTcs B ['epmanun, ['perum,
Hunepnannax, Hopserum, [lopryranuu, @unnsaauu u senuu.

Bo mHOrux crpanax BOIpPOCH CepTU(]HUKAIIMN HA COOTBETCTBHE «3€JIEHBIM» CTaHAapTaM B
pslle ciaydaeB MNPUOOPETAIOT NPHOPUTETHOE 3HAYCHHUE. «3eNIeHbIe CTaHAApThD» B MHUPOBOU
MPAKTUKE PA3BUBAIOTCS KAK PEHTHHIOBBIC CHUCTEMBI TOOPOBOIBHOTO mpuMeHeHus. OCHOBHOM
LeNbl0  pa3pabOTKU CTaHAApTa SIBISETCS CTUMYJIUPOBAHHWE OTEYECTBEHHBIX WHBECTOPOB,
MIPOEKTUPOBILKKOB, CTPOUTEIIEH U IKCILTYATUPYIOIIUX CTPYKTYP K UCIOJIb30BAHHUIO U BHEAPECHUIO
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pecypco-, 3HeprodpPeKTUBHBIX U HKOJOTHYHBIX TEXHOJOTHH, MaTepHanoB, KOHCTPYKTHBHO-
TEXHOJOTMYECKUX pPEIIeHUN [ MUHUMM3AlUM HETaTUBHOTO  BO3JEHUCTBUS  OOBEKTOB
HEJBU)KMMOCTH Ha YEJIOBEKA U OKPY KAIOIIYIO Cpeny.

HaunonaneHble pEWTHHIOBBIE CHUCTEMbI HEKOTOPBIX CTpPaH «3E€JIEHOr0 CTPOUTEIbCTBA»
aJanTUPOBAaHbI TOJ] CBOM HOPMATHUBHBIE 0a3bl B 0O0JACTH CTPOUTENBCTBA, IHEPrOCOEPEKECHHUS,
SKOJIOTMM U YYMTHIBAIOT CBOM HAIMOHAJbHBIC TPAIUIMH, PECYpCHbIE, HIHEPreTHUecKue |
SKOHOMUYECKHE TMPHOPUTETHI. ANanTanusi «3€J€HbIX CTAaHJApTOB» BEAYLIMX CTpPaH B JAPYTUX
rocyaapcTBax Oazupyercs Ha NMPUHATHH 32 OCHOBY M HOPMATHUBHO-METOAMYECKOHN 0a3bl CTpaH —
muepoB 3eneHoro aprkeHus (LEED — Kanama u np.). ITlo cymectBy ceprudukaius oobekTa mo
CUCTEME «3€JICHBIX 3JIaHUI» WHUIMHPYET TBOPUYECKUN MOUCK apXUTEKTOPOB M MHKEHEPOB TAKUX
TEXHUUYECKHUX PEeUICHUH, KOTOpble MUHUMHU3HPYIOT HETaTUBHOE W ONTUMHU3HUPYIOT MO3UTHBHOE
BJIUSIHUE DHEPreTHUECKHUX, JKOJOTMYECKUX M TEXHOJOTHYECKUX (PaKTOPOB, OMPEIENISIOMNX
3/aHUE KaK Cpely OOMTaHUs 4YeloBeKa. bBONBIIMHCTBO CTpaH HMMEIOT HAIlHOHAJIBHBIC CHCTEMBI
3eNIEHBIX CTaHJAPTOB, HanuboJIee PACIIPOCTPAHEHBI HA MHUPOBOM PBIHKE OOBEKTOB HEIBHKUMOCTH
crannaptel BREEAM (Benukooputanus) u LEED (CILIA), [9].

OnHOM W3 TJIaBHBIX IIEJIEW HAIIMOHAJIBLHOTO CPABHUTEIBHOTO aHAW3a YHEPronoTpeOIeHUs
3laHUN SIBJISIETCSl OIpE/ENICHUE OCHOBHOW TEHACHIMU Pa3BUTUSL CTPOUTEIBHOIO CEKTOpa JUIs
OILICHKU BIIMSIHUSI PEAIM3yeMOU rOCYJapCTBEHHON MOJUTUKU M MPUHUMAEMBIX 3aKOHOAATEIIbHBIX
akToB. B CIIIA ecTs wuHTepecHas MpakTUKa: KaXXAbIE YEThIpE TojJla CIyX 00N »HepreTHUecKoi
uHpopmanuu JlemapramMeHTa SHEPTeTHKHM MPOBOMASTCS OMPOCHI IO JHEPromnoTpeOIeHUI0
KoMMepueckux 3aanuii (CBECS).

Bnepseie onpoc Obut mpoBezeH B 1979 romy (Bckope mocie IMyOJWUKaWW CTaHIApTa
ASHRAE «3QHeproa(pdpekTuBHOCTh 37aHUN»), KOTOPBIA OXBAaThIBAJl KOMMEPYECKHE 3IaHHS U
orcinexkxuBall d¢¢deKkT oT Bce Oojee YKECTOYAIMUXCS TpeOOBaHMM K DHEPreTHUYECKUM
XapaKTepUCTHKAM 3IaHHM.

B CIIA pa3paborana 1enas cucTteMa MO 3aKylnke 3SHEpProdp@GeKTUBHBIX TOBApOB,
MapKUPOBKE, CO3/IaHUIO KaTaJIOroB 3HEProdhPexkTuBHbIX TOBapoB U T. A. [lomumo 3toro, B CILIA
CYIIECTBYET Tporpamma «JHEpreTudeckas 3Be3[a», COINIACHO KOTOPOM BIACTH OOS3BIBAIOT
MYHHIIUIIATbHbIE, MECTHBIE OPTaHbI 3aKyNaTh TOBAPHI, TOJIHKO MMEIOIINE 3HAK «JHEpreTuvecKas
3Be3na». Bcem HopmupoBanuemM B o6Onactu 3nanuii B CHIA 3anumaercs AMepuKaHCKas
accollMalysl MHXXEHEPOB IO OTOIUICHUIO, OXJAXJIEHUI0O M KOHAMIMOHUPOBAHUIO BO3AyXa —
ASHRAE, pa3paboTanHble CTaHAApThI KOTOPOH, SIBJISIOTCS OCHOBHBIMH. HecMoTpsi Ha TO, 4TO
CTaHAApThl JIOOPOBOJILHOTO MPUMEHEHHUS, HO OTKa3 OT HUX NPH MPOCKTUPOBAHUU KOCBEHHO
yKa3blBaeT Ha HHU3KYH KBalU(UKALHIO ClenuaaucToB. [IpuMepHO aHamOTWYHAsl CHUTYyalus
cnoxwunack B BennkoOpuranuu, ['epmanun, T. €. 3T0 Kak Obl caMOPETYIHPYIOIINE OpraHU3aIiH,
KOTOpBIE 3TUM JI€JIOM 3aHUMAIOTCS U OTBEYAIOT 32 A((PEKTUBHOCTb.

Hons cepmugpuyuposannvix «3enénvixy 30anuil no oannvim UN-Habitat (2022)

Tabn. 2.
EBpomna ~20%
CIIIA ~30%
A3zus ~15%

CHT ~7%
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B CHI' nabmogaercss pacTyuiuii mHTEpec K cepTU(UKAIMK 31aHUM 10 MEXITyHapOIHBIM
«3eneHbIMy cTangapraMm. Cuctema cepTudUKAlMU «3€JIEHOT0» CTPOUTENLCTBA B A3epOaiimkane
HaxXOJUTCS Ha cTaauu pa3BuTusa. OnbIT cepTudukanuu “3e’€HpIX’ 3MaHui B AzepOaiikane moka
€AMHUYEH, HO X KOJIMYECTBO MEJIEHHO pacTET. A3zepOaiiykaH TakKe ydyacTBYET B IIPOrpaMMax
ceprudpukanmu - Ob1 co3naH  CoBeT MO SKOJIOTHYECKOMY CTPOUTENBCTBY A3zepOaiimkaHa
(GBCA), xotopeiii mpucyxnaer ceptudukatei LEED. B MOCJIEHEE JIECATUIIETHE, B
AzepOaiikane ObLT pealu30BaH psijl MWIOTHBIX MPOEKTOB MO0 BHEAPEHUIO IHEProcOeperaronmx
CUCTEM B IIPOMBIIIJIEHHOM U TPa)K/1aHCKOM CEKTOpax.

B 2014 rony AsepbaiiikaH mosiydua cBOM nepBblii MexayHapoiaHbeli BREEAM-
ceprudukat — 3nanue B baky B Ar mexep (White City Office Building), ouenénnsiii kak «Good»
(48,5%). Cpenu mpeuMylIecTB - JHEProcOEpeKeHUe, COKpallleHue BOJOMOTPEOICHHS,
VIIy4IIEHHOE KauyecTBO KOHAMIIMOHMpOBaHUs. bbiia mpoBeneHa ceprudukanus otens Fairmont
Baku, pacnonoxennoro B komruiekce Flame Towers - B X0je KOTOpOW OTMEUEHa BBICOKas
sHeprodpPeKTUBHOCTH OamHu otenst Fairmont, JHepromnorpedaeHue KoTopoii Ha 23% MeHbIIe
Mo cpaBHeHHI0 ¢ ©0a3oBbiM 37anmeM 1o craHgaprty ASHRAE  (npumeHeHbI
sHeprocoeperatomye GpacagHble CHCTEMbI U CUCTEMbI KOHTPOJISI MUKPOKJINMATA).

Oduc AzTelekom Obi1 ceprudummpoBan mo amepukanckomy crangapty LEED kak
«3enensiiny. Kommieke Crescent Bay (2024) cooTBETCTBYeT aMEpUKAHCKOMY 3€JICHOMY CTaHIapTy.

Heckonbko 00bEKTOB HAaXOAUTCA B cTamuu ceprudukanuu-3ganue Azlntelecom G-Cloud
(LEED v4 BD+C) u meuetu B Jlaunne u Hlyme.

Kak BumuMm, moka cepTHU(UKaus 3JaHUN MO CTaHJApTaM Hayala pa3BUBAThCS B HaIEH
CTpaHE€ Ha PBIHKE KOMMEPUYECKON HEIBIXKUMOCTH. MOXHO Takke OTMETHTb, 4uTo B ['sHmke
peann30BaH MPOEKT LIKOJIBI C JJIEMEHTAMU 3€JIEHON apXUTEKTYpbI: 3€JEHAsT KPOBJIIS, ECTECTBEHHOE
OCBEUICHME, CHCTEMa pEeKyNnepaluyd Terja, TMOBBIIICHHBIH KO3(PQUIMEHT TeIIon30JIAInuN
OrpakJaloUMX KOHCTpyKuui. B XblppamaHe NOCTpPOEH KWIOH KOMIUIEKC C HMPUMEHEHHEM
9HEProd(PPEeKTUBHBIX OKOHHBIX CHUCTEM, IMOBBIIICHHOW TEIUIOM3OJSIHMe (acaloB U cuCTeMOit
pa3nenbsHOTo cOOpa OBITOBBIX OTXO/IOB.

B pamkax MeXIyHapOJHOIO MapTHEPCTBA TEXHOJOIMM 3KOHOMHUHU SHEPruu aKTHUBHO
NPUMEHSIOTCSI B XOZE CTPOMTEIbCTBA >XKWiIoro ¢ouaa B KapaGaxckoMm peruone, rie cpeau
IPUMEPOB - «YMHOE» celo Araibl B 3aHTMJIAHCKOM paiioHe. B HacTosiiiee Bpems 3Ta pabota
BEJETCS TOJI HEMOCPEJCTBEHHBIM KOHTPOJEM TJIaBbl TOCylapcTBa Ha ©0a3e pa3BUTHUS
3aKOHOJIaTEeNIbHOM 0a3bl M TMOA3AaKOHHBIX akToB. Tak, B wmrone 2021 roma ObUT MPUHST 3aKOH
«O panMoHaNIbHOM HCIOJIB30BAaHUM SHEPTrOPECYpCcoB M 3HEProdpdextuBHoCcTH». Takoil moaxon
CTaJl BaXXHBIM IIIarOM B CTPOMTENbCTBE A3sepOaiimkaHa. AKTyalbHOCTb COIMAIBHO-
HSKOHOMHMUYECKUX M TEXHOJIOTMYECKHX (DAaKTOPOB PpA3BUTHUS  «3€JIEHBIX CTAaHAApTOB» B
AzepbaiikaHe He BBI3BIBACT COMHEHUN. A3epOalikaH CEro/IHS SIBISIETCS MPUMEPOM YCIEIIHOTO
nepexosa Ha ajlbTepHATHUBHBIE HMCTOYHMKHM HHepruu. KoHIenmus ycToH4YMBOro pa3BUTHS B
AzepOaiimkaHe HallpaBlieHaHA HMHTETPALMI0 DKOJOTMYECKHMX AacleKTOB B JKOHOMHYECKOE
pa3BuTHe, oOOeCHeueHHe 3alUThl OKpyXawlehd cpeapl u 3(deKkTuBHOE HCHOIB30BAHUE
MIPUPOJIHBIX PECYPCOB IS YAOBIETBOPEHHS MOTPEOHOCTEH HBIHEITHETO M Oy IYIIHUX MOKOJICHUH.

BaxxHo noguepkHyTh, CeIyIONIIEe OCOOEHHOCTH IKOJIOTUYECKON apXUTEKTYPBhI:
e ONTUMHU3ALMS APXUTEKTYPHBIX (POPM 31aHUS;
® ONTHUMAJIbLHOE PACIOIOKEHHUE 3JaHHUS OTHOCUTENIBHO COJIHIIA, 00eCIeYnBaroIiee BO3MOKHOCTh
MaKCHMaJIbHOTO MCTIOJIb30BAHMSI COJIHEUHON paiualuy;
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® CHIKCHHE DJHEpPronoTpeOeHuss 31aHuil MOXeT O0ecrneyuBaThbCs IyTeM ONTHMAaIbHOTO
pacrosio)keHus: U (QOpMHUPOBAaHUS OOBEMOB 3JaHMU, a TaKXKe YIYUIIEHUs BHYTPEHHETO
MHKpPOKJINMATa,

® yYBEJIMUYCHHE TEPMUIECKOTO COMPOTHBIICHUS OTPAYKIAFONINX KOHCTPYKIUH 3/1aHuUs (HApY KHBIX
CTE€H, NOKPBITHH, NEPEeKPHITUH HaJa HEOTAIUIMBAEMBIMH IIO/IBAJIaMH) 10 TEXHUYECKH
BO3MOKHOT'O MaKCUMAaJIbHOT'O YPOBHS;

® CBEJICHHE K MUHUMYMY KOJHYECTBA U TEIIOBOM MPOBOJAUMOCTH, HMEIOLIUXCSI B KOHCTPYKITUH
TETJIOBBIX MOCTOB;

e o0ecriedyeHne HEOOXOAUMOM BO3IYXOIUIOTHOCTH KOHCTPYKLUMH 3JaHUSI OTHOCHTEJIBHO
IIPUTOKA HAPYKHOTO BO3yXa;

® T[IOBBIIICHHE JO MAaKCUMAJIbHOIO TEXHHUYECKH BO3MOXHOIO YPOBHS TEPMHUYECKOIO
COIIPOTHBIICHUSI CBETONPO3PAUHBIX OIPAXKIAOIINX KOHCTPYKIIMA;

® [PUMEHEHUE COBPEMEHHBIX TEXHOJIOTHH B CHCTEMax YIpaBlIE€HHUs MCIOJIb30BAaHUEM 3HEPTrUu
¥ KOHTPOJIS Ka4eCTBA MUKPOKINMATHYECKOTO COCTaBa BO3yXa B IIOMELICHUSX;

® CO3/7aHHE CHUCTEMBbl BEHTWIALUH JUIS IOJAYdl CBEXETO BO3/AyXa, yAaleHHs OTpabOTaHHOTO
BO3/lyXa, paclpeieieHus] TeIula B IIOMEUICHWM W OpraHW3alus pereHepanuy Teruia
BEHTHJISIIIOHHOTO BO3/IyXa.

B mepcrnexTuBe SKOIOTHYECKOE MPOCKTHPOBAHWE OYIET pa3BUBATHCS B CIETYIOIINX

HanpasieHusix [10, c.122]:

e COBEPIICHCTBOBAHUE METOJIOB HKOJIOT0-9KOHOMHYECKOTO aHAIN3a;

e Oosee  mHMpOKOE  BHEApEHHE  NUQPPOBBIX  TEXHOJOTUH IS ONTHMH3ANUU
MIPUPOIOTIONE30BAHHS;

e MHTErpanys NPUHLIUIOB KIMMATHYECKON aJaTallii B IPaJOCTPOUTEIHHBIC PEIICHHS;

e pa3BUTHE HOPMATHUBHO-TIPABOBOH 0a3bl HA HAIIMOHAIBHOM M MEXIYHAPOJIHOM YPOBHSIX.

BoIBOABI
AHanu3 3apyOeXHBIX PEHTUHTOBBIX CHUCTEM CePTU(UKAIMHM 3/IaHUH TMO3BOJSET CAENaTh
BBIBOJl O IIOBBIIICHMM BHUMAaHMs K DKOJOTMYECKOMY DAa3BUTHIO CTpPOUTENbCTBA. Pemenue
npobjaeM  yCTOMYMBOTO  pa3BUTHS  MOXKHO  OOECIIEYMTh HAa  OCHOBE  PalMOHAIBHOIO
pEeCypCoONOoIb30BaHMsl; MUHUMU3AIMKU BO3JIEUCTBUS OOBEKTAa HEABMKMMOCTH Ha OKPYKAIOILIYIO
cpeny; co3naHue KoMGOPTHOM CpeIbl KU3HEASATETbHOCTH [T HACEJICHHUS.

1. Dkonoruyeckoe MPOEKTUPOBAHUE B COBPEMEHHBIX YCJIOBHUSX CTAaHOBHUTCS HEOTHEMIIEMOM
YacThl0 TOCYAApCTBEHHOW TMOJIMTUKM B OO0JIACTM YCTOWYMBOIO pa3BUTHS U Tpedyer
BHEJPECHUs KOMIUICKCHBIX IOAXOAOB K IIPOEKTUPOBAHMIO HA BCEX CTAAMAX XKU3HECHHOIO
KA 30aHUH.

2. llpumeHeHne «3eNEHBIX CTAHIAPTOB» HE TOJBKO MOBBIMACT SKOJIOTUYECKYI0 O€30MacHOCTh
3JIaHUM, HO 1 POPMUPYET YCTOWYMBOE MOBEJCHHE YUaCTHUKOB CTPOUTEIBHOTO Mpoliecca —
OT IIPOEKTUPOBIIUKOB J0 HKCILTYyaTUPYIOLIUNX OpraHu3aluil.

3. HammonanbHbIe OAXO/bI K AKOJIOTHYECKON CepTU(HUKAINN 3AaHUH JOIDKHBI YIUTHIBATH KaK
MEXyHApOIHBII OMBIT, TaK M OCOOCHHOCTH TPHPOTHO-KIUMATUYECKHX M COLUAIBHO-
HSKOHOMHUYECKUX YCIIOBHM cTpaHbl. B AszepOaiijykaHe NepCIEKTUBHBIM HaIpaBlIeHHEM
ABIISIETCSL pa3pabOTKa HAIMOHAJIBHOTO CTaHAApTa CepTU(HKAIMK, OMHPAIOIIErocs Ha
MECTHbIE TPaJAULIUHU, KIMMaTHUYeCKue (PaKTOpbl U IKOHOMHUKY U OCHOBAHHOI'O Ha aJalTaluu
MEXIYHapOIHBIX CUCTEM CePTU(DUKAIIIH.
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4. HeoOXOMUMBIM yCIIOBHEM JallbHEHIIIETO Pa3BUTHS HKOJIOTMYECKOTO MPOSKTUPOBAHUS
SBJIICTCS TIOMYJISIPU3AIHsA TNPHHIMIIOB YCTOHYHMBOIO CTPOUTEIICTBA CPEIU  IIHPOKOU
00IIIECTBEHHOCTH.

3akaiouenue

B COBpEeMEHHBIX YCIIOBUSX 3HAYCHHUE JKOJOTHYCCKOTO TMPOCKTUPOBAHUS BO3PACTET, €TI0
MPHUHIIMAIBI CTAJd HEOThEMJIEMOH 4YacThi0 MHPO(ECCHOHAIBLHOM IMOATOTOBKH APXUTCKTOPOB H
IPaOCTPOUTENICH. DKOJOTHYECKOE MPOCKTHPOBAHHUE SBISICTCS BaKHEHIIIMM HHCTPYMEHTOM
YCTOﬁqHBOFO paBBI/ITI/ISI, O6"I)€III/IH$[$I HayLIHI)IC 3HaHHUA, OIIBIT TpaI[I/IIII/IOHHOFO CTpOI/ITCJ'II)CTBa n
COBpeMeHHBIe TCXHOJOI'uH, 4TO Ja€T BO3MOXHOCTH HE TOJIBKO CHU3HUTH Harpy31<y Ha HpI/IpOI[y,
HO, U (QopmupoBaTh KOM(OPTHYIO cpeny s >KusHenesTenbHocTH. CepTudukanus  JaeT
BO3MOXXHOCTh Pa3BHBaTh TIEPEJOBbIC HMHHOBAIMOHHBIC pPa3pabOTKH, WMEET IO3UTHUBHOE
SKOHOMHUYECKOE BO3ACHCTBHE 3a CyeT MOoBbIIeHUs A(Q(EeKTUBHOCTH 3aaHus. B wmesnowm,
JKOJIOTUYECKOE TMPOEKTUPOBAHWE W cepTUUKAIUS 3AaHUN  SABJISIOTCS  HEOOXOJIUMBIMHU
WHCTPYMEHTAMH ISl CO3/IaHUsI YCTOWYMBOTO CTPOUTENHCTBA, CIIOCOOCTBYIOIIETO COXPaHEHHIO
OKpY>Karollel cpelibl 1 00eCIeYeHUIO KaueCTBa KU3HU.
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BAKI SOHORININ INKISAFININ EKOLOJi ASPEKTLORI
dissertant Seyidova N.S. Azorbaycan Insaat vo Memarlq ETI
3KOJIOTHYECKHUE ACIEKTBI PABBUTHA T'OPOJIA BAKY

ouccepmanm Ceniuooea H.III. Azepbaiioscanckuti HUU Cmpoumenvcmea u Apxumexmypol
ECOLOGICAL ASPECTS OF THE DEVELOPMENT OF BAKU
PhD student Seyidova N.Sh. Azerbaijan Scientific-Research Institute of Construction and Architecture

Xiilasa: Moqalodo Baki sohorinin davamli inkisafi, sohorsalma vo binalarin ekoloji aspektlori
miizakiro edilir. Otraf miihitin qiymotlondirilmosinin strateji planlasdirma vo dayaniqh inkisaf
prinsiplarins uygun hall yollari ils bagli malumatlar toqdim edilir.

Acar sozlar: strateji planlagdirma, enerjiys qonast, dayaniql inkisaf.

AHHOTanus: B cratbe paccMaTpuBarOTCs yCTOMUMBOE pa3BuTHE ropoaa baky, ropoackoe
IUTAaHUPOBAHUE U HKOJIOTMYecKHue acmhekThl 3aaHuil. [IpeacraBnena wuHdopmanus 00 OlLEHKe
OKpY’KaloIlle Ccpellbl C PEIICHUSMH, COOTBETCTBYIOIIMMH MPUHIIMIIAM CTPATETUYECKOTrO
IUTAHUPOBAHMS U YCTOMYMBOIO Pa3BUTHSL.

KiroueBble cj10Ba: CTpaTermyeckoe IUIAHUPOBAHUE, DHEProcOEpeKeHne, YCTONYHMBOE
pa3BUTHE.

Summary: The article discusses the sustainable development of Baku, urban planning and the
ecological aspects of buildings. It presents information on environmental assessment, with solutions
in line with the principles of strategic planning and sustainable development..

Key words: strategic planning, energy saving, sustainable development.

Baki hom Azorbaycanin paytaxti, hom do on bdyiik sohori kimi iqtisadi vo sosial baximdan
siiratlo inkisaf edon vo modernloson bir sohor olmagla yanasi siiratli urbanizasiya, sonayelosmo vo
artan ohali sixlig1 ilo shamiyyatli ekoloji tosirlora malikdir.

Strateji yerlogsmosi, artan iqtisadi potensiali vo demoqrafik arttimi1 Baki ii¢iin davamli vo
ekoloji asaslandirilmis planlagdirmani zoruri edir.

Baki sohorinin inkisafinin strateji planlagdirmasi soharin golocoyini miioyyon edon vo biitiin
saholordo birgo inkisafi dostokloyon bir yanasma tolob edir vo sohorin sosial, iqtisadi, modoni vo
ekoloji dayaniqli bir sokildo boyiimasini tomin etmok mogsadini glidiir. Bu planlama yalniz sohorin
deyil, imumilikdo Azaorbaycanin uzunmiiddotli inkisafi liclin oshomiyyatlidir.

Molumdur ki, SSRi-nin dagilmasindan sonra Azorbaycanda bazar iqtisadiyyatina kegid dovrii
baslanmisdi. Bu dovrdo, xiisusilo 1990-c1 illorin sonunda Bakinin sohorsalma inkisafi prioritet
mosalalordon biri olmusdu. Baki sohorinds sohorsalma sahasindoki siyasot bir qodor doyismis vo
ekoloji masalalor 6n plana ¢ixmaga baslamisdi.

1920-1980-ci illords tikilmis sonaye miiassisalari, xiisusilo neft vo agir sonaye sektoru Baki
orazisindo ciddi ¢irklonmo monbayi olmusdur. Miistoqillikdon sonra hayata kegirilon islahatlar
car¢ivasindo bu miiossisalorin sohordon konara kogiiriilmosi, 6zollosdirilmoasi vo otraf miihitin
barpasi {igiin ilk addimlar atilmisdir. “Azorbaycan Respublikasinda 1995-1998-ci illordo dovlot
miilkiyyatinin 6zallagdirilmosinin Dévlat Programi” bu sahado doniis ndqtasi olmusgdur.

Bu hom bazar miinasibotlorinin inkisafin1 tomin etmok vo dovlot miiossisalorinin
somoarsliliyini artirmaq, ham soharsalma, hom do otraf miihitin qorunmasi baximindan shomiyyatli
bir addim idi. Ozal miiessisolordo iqtisadi maraq ¢orgivesindo enerji vo resurslarin daha gonaotli
istifadosi tendensiyasi artmis, bu da dolayisi ilo tullantilarin azalmasina vo tobii ehtiyatlarin daha
somarali istifadesing sobab olmusdur.
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Miiossisalorin kociiriilmasi ilo yanasi, otraf miihitin borpast vo tomizlonmaesi prosesine do
baslandi. Sohor morkozindo daha ¢ox yasayis vo ticarot saholorinin inkisafina imkan yarandi. Hava,
su vo torpaq cirkliliyinin azaldilmasi, saos vo vizual ¢irkliliyin qarsisinin alinmasi vo sohorsalma
baximindan goharin estetik toloblorine uygun vo daha tomiz sohor miihiti yarandi.

Bu tendensiyanin davami olaraq Bakida digor ekoloji layiholor hoyata kegirilmoys baslanildi.
Neftlo ¢irklonmis orazilorin tomizlonmosi, kanalizasiya, tullanti sularinin idars olunmasi vo
xiisusilo Baki buxtasinin tomizlonmaosi tigiin davamli olaraq miivafiq todbirlor goriildii.

2000-ci illorin  ovvollorindon baslayaraq, Baki sohorinin morkozi vo sonaye orazilorinin
yenidon qurulmasina baslanildi.

Sohorsalma islahatlar1 ¢or¢ivasindos, "Qara sohor" olaraq taninan sonaye orazilori daha miiasir
yasay1s vo ticarot zonalarina ¢evrildi. "Qara sohor"in "Ag sohor"o gevrilmasi, sohorin ekoloji, sosial
vo urbanistik baximdan yenidon qurulmasi vo inkisaf etdirilmosi mogsadilo hoyata kegirilon boyiik
bir transformasiyani niimayis etdirir. Borpa olunan saholordo hava, su vo torpaq cirkliliyinin
azaldilmasi istigamatindo ardicil tadbirlor hoyata kegirilmigdir.

Baki gohorindo enerji somoraliliyi vo alternativ enerji monbelorinin istifadesi diqqet
morkazindadir. Olkado tokrar emal sahosini inkisaf etdirmok mogsadilo Bork Maisot Tullantilarinin
Cesidlonmoasi vo Yandirilmast Zavodlari insa edilmis, tullantilarin tokrar emali ilo mosgul olan
sahibkarlar ticlin zoruri infrastruktura vo idaroetmays malik olan Balaxan1 Sonaye Parki yaradilmus,
“Bork moiset tullantilarinin vahid idaragiliyi” va “Boyiiksor goliiniin ekoloji barpasi” layihalori
hoyata kegirilmigdir. Toahlil olunan illordon hal-hazira qader Boyiiksor gbliine axidilan sonaye vo
moigat tullant1 sularinin garsis1 boyiik hocmdo alinmis, géliin dibinds neftlo ¢irklonmonin soviyyosi
121 min mg/kilogramdan 86 min mg/kilograma endirilmisdir ki, bu da artiq ekoloji normalar
soviyyesinda olmasi demokdir. insanlarin istifadosine verilon bu arazi bir vaxtlar ekoloji gorginliyin
miisahido edildiyi zona oldugu halda indi Bakinin on gozol istirahot mokanlarindan birine
cevrilmisdir.

Azorbaycan Respublikasimin Prezidenti conab Ilham ®Oliyevin 2 fevral 2021-ci il tarixli
Soroncamu ilo tosdiq edilmis “Azorbaycan 2030: sosial-iqtisadi inkisafa dair Milli Prioritetlor”
novbati 10 il orzinds 6lke qarsisinda dayaniql inkisaf prinsiplorine uygun ekoloji hall yollarini
oziinds oks etdirir.

Azarbaycanin “Tomiz otraf miihit vo yasil artim 6lkosi” kimi miioyyon edilmasi, isgaldan azad
edilmis orazilorin vo Naxg¢ivan Muxtar Respublikasinin “yasil enerji” zonasi, 2024-cii ilin “Yasil
diinya namino homroylik ili” elan edilmoasi vo COP29 kimi motobor todbirin Azorbaycanda
kecirilmasi bu sahads aparilan mogsadyonlii vo ardicil dovlot siyasotinin tozahiiriidiir.

Bakida hoyata kegirilon modernizasiya vo soharsalma layihalori hom sohorin iimumi inkisafini
siiratlondirir, hom do miiasir innovasiya morkozlori vo texnoparklari ilo 6ziinii regionda strateji bir
lider olaraq mdvqgelondirir.

Baki sohari ilizro dayaniqli, artan roqabotqabiliyyatli iqtisadiyyatin tohlili bir ne¢o miihiim
aspekti nozoro alaraq hoyata kegirilo bilor. Sohor infrastruktur baximindan shomiyystli bir inkisaf
morhalasindadir. Bu istigamotdo daha ¢ox "yasil" layiholora yer verilmasi, borpa olunan enerji
monbolorindon istifado vo ekoloji tarazlifin qorunmasi, nogliyyat sistemlorinin muasirlosdirilmasi,
tixaclarin azaldilmasi vo ictimai nogliyyatin inkisafi, innovasiya vo texnoloji inkisaf igtisadiyyatin
diversifikasiyasina vo roqabatqabiliyyatliliyino komok edacok.

Baki goharinin inkisafi ilo ekoloji hall yollar1 arasinda tarazligin yaradilmasi, sohorin davamli
va balansli sokilds inkisafini tomin etmoak ii¢iin ohomiyyatli bir mossladir. Bu tarazligin yaradilmasi,
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igtisadi  boyiimoa, sosial inkisaf vo ekoloji dayaniqliliq arasinda diizgiin bir slago qurulmasini
tolob edir.

Baki gohori enerji istehsali va istifadoasi sahasinds boylik potensiala malikdir. Giinos vo kiilok
enerjisi kimi borpa olunan enerji monbalorini inkigaf etdirorok yasayis vo qeyri-yasayis
obyektlorinds enerji somaraliliyinin artirilmasi iigiin texnologiyalar totbiq olunmalidir.

Yeni tikilon binalarda enerjiyo qonast vo otraf miihito daha az zoror vurmasi iicilin binalarda
enerji somaraliliyinin artiritlmas: 6nomlidir. Yeni tikililords ekoloji layihalorin tatbigi genislonmali,
enerji somoraliliyi standartlarina riayst edilmoli, izolyasiya, tobii isiqlandirma, giinos enerjisi
panellori kimi ekoloji hall yollarindan istifade edilmalidir. Masalon, yeni insa olunan binalarda, su
Vo enerjiys gonaot etmak {igiin giinos panellori, yagis sularinin toplanmasi sistemlori quragdirmag,
yuksok istilik vo sos izolyasiya xiisusiyyotino malik, ekoloji tomiz material hesab olunan, yangina
davamli das yunundan istifado etmok olar.

Das yunu istilik xiisusiyyatinoe malik oldugundan “Matanat A” sirkotinin hesabatina asason
binalarin vo yasayis evlorinin isidilmasi vo soyudulmasinda 35%-o qoador enerjiys gonast edir vo bu
Azorbaycan liglin ev tosorriiftalari, kommersiya vo sosial obyektlor iizro ildo yarim milyard
manatdan artiq enerjiyo qgonaot demokdir. Binalarda istilik izolyasiyasi ilo yanasi tobii
isiglandirmanin optimallasdirilmasi da mithiim amildir. Xiisusilo sohar moarkozindoki binalarin daha
enerji somoaroli vo iqlim doyisikliyine davamli olmasi {igiin moévcud infrastrukturlar
tokmillosdirilmalidir.

Baki, homg¢inin iqlim doyisikliklorinin tosirlorine moruz qalan sohor oldugundan, sohorin
inkisafinda iglim doyisikliyine uygunlasma todbirlori nozoro alinmalidir. Iqlim doyisikliyi
sobabindon bas veron quraqliq vo ya sel risklorini azaltmaq {igiin su tosisatt vo kanalizasiya
sisteminin modernlogdirilmasi vo giiclondirilmasi vacibdir.

Sohorin siiratlo inkisaf edon noqliyyat infrastrukturu, otraf miihito tosir goOstoron osas
amillordon biridir. Bakida elektrik avtomobillorinin istifadesinin artmasi, ekoloji tomiz naqliyyatin
toblig edilmasi moagsadila bir sira layihalor hoyata kegirilir.

COP29 todbiri orofasinda sohards elektrikla isloyon avtobuslar istifadoyo verilmisdir. Ictimai
naqliyyat sobakosinin genislondirilmosi vo miiasir texnologiyalarin totbiq edilmasi havadaki zohorli
qazlarin soviyyesini azaldir, velosiped yollarmin qurulmasi, alternativ noqliyyat vasitalarinin,
elektrikli avtomobillorin istifadasi soharde havanin tomizlonmasi vo karbon-dioksid tullantilarinin
azaldilmasi mogsadilo boylik ohomiyyat kasb edir.

28 yanvar 2025-ci ildo nogliyyat mosalolorino hosr olunmus miisavirodo ¢ixisi zamani
Prezident ilham Bliyev bildirmisdir ki, kiitlovi dasimalara tolobat ¢ox yiiksokdir va hom do kiitlovi
dastyicilarin xidmatlorinin genislondirilmasi ¢ox vacibdir. ©n optimal ssenari simulyasiya edilorok
10 yeni stansiyanin tikilocoyi, 4 stansiyanin iso olagolondirilocoyini qeyd etmisdir. Bu iso daha
stiratli ¢atma imkani, daha tohliikesiz vo daha ekoloji mobillik miihitinin yaradilmasi demokdir.
Sohor xaricinds irimiqyasl kiilok vo giinos enerjisi stansiyalan tikilir. Bu, sohorin enerji tochizatini
daha dayaniqli vo tomiz etmok {igiin miihiim addimdir.

Soharin enerji istehsalinin borpa olunan monbolordon (giinos, kiilok enerjisi) oldo edilmasi
fosil yanacaglara olan asililigin azaldilmasi vo atmosferin ¢irklonmosinin qarsisinin alinmasi {igiin
mithiim addimdir. Bakida genismiqyash tokrar emal programlari hoyata kecirilir. Tullantilarin
cesidlonmosi vo tokrar emal edilmaosi {igiin xiisusi konteynerlor vo sistemlor yaradilib. Bu, sohorin
tomizliyinin qorunmasina v tobii resurslarin gonastls istifadosine imkan verir.
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Bu prosesdo sohor sakinlorinin neco istirak etmolori vo iizorlorino diigon mosuliyyot barads
maariflondirmo islori aparilmalidir. Sohor sakinlori iigiin tobii resurslarin qorunmasi, tullantilarin
azaldilmasi vo tokrar emalin ohomiyyati barads tolimlor vo kampaniyalar togkil edilmalidir.

Ekoloji hallorin totbiqi ilo sohor sakinlorinin hayat keyfiyyoti yaxsilasacaq, eyni zamanda
Baki1 daha yasanabilir, dayaniqli vo ekologiya dostu sohar olacaq.

Soharlordo binalarin tikintisi vo asfaltlagsmanin artmasi ilo tobii bitki Ortiiyii azalir. Odur
ki, morkoz vo otraf orazilordo yeni parklar, baglar vo yasilliq zonalar1 yaradilmalidir. Yasilliq
saholorinin artirilmasi tigiin ekoloji vo tobii sortloro uygun layihoalor - mosalon yasil damlar, yasil
koridorlar totbiq edilo bilor. Buraya hom do ekosistemin qorunmasina uygun agac ndvlorinin
okilmasi vo suvarma metodlarinin yaxsilagdirilmasi da daxildir. Bu tadbirlor estetik baximdan gozal
goriinmoklo yanagi otraf miihitin qorunmasina komok edir, karbon dioksid tullantilarini azaldir,
sohor istilik adas1 effekti ilo miibarizo aparir vo insanlarin hoyat keyfiyyatini yiiksoldir.

Soharlarin dayaniqlt inkisafi, takco ekoloji deyil, hom ds sosial va iqtisadi baximdan balansli
inkisafin tomin edilmasini tolob edir. Bu prinsiplorin hoyata kecirilmasi gohorlorin galacokdo daha
yasanabilir, tohliikkesiz vo davamli olmasini tomin edir. Bu yolla, hom indiki, hom ds golocok
nosillorin ehtiyaclarina cavab vera bilon bir miihit yaratmaq miimkiindiir.

Natica

Sohorin stiratlo boyliyon sohorsalma plani ¢orgivoasindo ekoloji manfi tosirlorin garsisint almaq
ticlin enerji somarali binalarin tikilmasi va yasilliq srazilorin artirilmasi vacibdir. Ekoloji baximdan
tomiz nogliyyat vasitolorinin, mosolon, skuterlor vo velosipedlorin istifadosi, ictimai nogliyyatdan
daha cox istifado tixacin qarsisini nisboton ala bilor. Borpa olunan enerji monbolorinin, xiisusilo
giinog vo kiilok enerjisinin istifadosi artirilmalidir. Bu, hom ekoloji izlori azaldacaq, hom do soharin
enerji miistoqilliyini tomin edocokdir. Ekoloji davraniglari toblig etmok {igiin maariflondirmo
programlart hoyata kegirilmolidir. iqlim doyisikliyinin tosirlorino garst miibarizo aparmaq iigiin
davaml inkisaf vo ekoloji tarazliq prinsiplorins riayat etmok sohorin uzunmiiddatli inkisafini tomin
edacak va ekosistemin davamliligini qoruyacaqdir.
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XVI 9SRLORDO ANADOLUDA BOYUK iPOK YOLUNUN TOSIRI iLO
TIiKILMIS KARVANSARALAR
Gokce Eftal insaat miihandisi-memar, egokce@kalyonholding.com

THE CARAVANSERAIS BUILT IN THE 16™ CENTURY IN ANATOLIA
UNDER THE INFLUENCE OF THE GREAT SILK ROAD
Gokche Eftal engineer-architect
KAPABAH-CAPAH, IIOCTPOEHHBIE B AHATOJIMA B XVI BEKE
o BJIMSAHUEM BEJIMKOI'O HIEJIKOBOI'O IIYTHU

I'ékue Igpman unscenep cmpoumenv-apxumexmop

Xiilasa: Cindon Avropaya uzanan ticarot yolunun miihiim ke¢id ndqtosino cevrilmis
Anadolu bolgosindo digor memarliq abidolori ilo yanasi XVI osrdo insa edilmis karvansaralar
boylik shomiyyato malik olmusdur. Osmanli memarlhiginin forqli iislublarini 6ziinds oks etdiron
homin karvansaralar Boyiik Ipok Yolunun osas kecid ndqtosi iizorinds vo ya onun yaxmliginda
tikilirdi. Belo niimunoslordon Kursunlu (Istanbul), Riistom Pasa karvansarasi (Edirne), Sokullu
Mbohmot Pasa karvansarasi (Liilleburqaz), Colobi Sultan Mohmaot (Kiitahya), Sohzads karvansarasi
(Manisa), Coban Mustafa Pasa karvansarasi (izmit), Sincanli Sinan Pasa karvansaras1 (Afyon),
Riistem Paga karvansarasi (Konya), Sultan II Salim karvansarasi (Konya) va digarlorini gostormak
olar. Moqalado bir nego karvansara niimunosinin memarliq xiisusiyyatlori iizorindo aparilmis
aragdirma homin memarliq tikililorinin imumi xiisusiyyetlori, memarlq iislubu haqqinda
informasiya verir.

Acar sbzlar: karvansara, qonaq evi, memarliq, abido, Boyiik Ipok Yolu

Summary: Along with other architectural monuments, the caravanserais built in the 16"
century were of great importance in Anatolia region, which became an important crossing point
of trade route from China to Europe. Those caravanserais reflecting different styles of Ottoman
architecture were built on or near the main crossing point of the Great Silk Road. One can show
such examples including Kurshunlu (Istanbul), Rustem Pasha caravanserai (Edirne), Sokullu
Mehmet Pasha caravanserai (Luleburgaz), Chelebi Sultan Mehmet (Kutahya), Shahzade
caravanserai (Manisa), Shepherd Mustafa Pasha caravanserai (Izmit), Sinan Pasha caravanserai
from Sinjan (Afyon), Rustem Pasha caravanserai (Konya), Sultan Selim Il caravanserai (Konya)
and others. In the article the study carried out on the architectural features of several
caravanserai samples gives information about the general features and architectur kapasau-capaii
Pycrema-mamm (Oaupne), kapaBan-capaii Cokomuty Mexmera-namu (JIroneOypras), Yenebu
Cynran Mexmer (Krotaxes), kapaBan-capaii Illexsame (Manwuca), kapaBaH-capaii YoOau
Mycrada-namm (M3mur), kapaBan-capaii Cunmkaniasl Cunan-namm (AQboH), KapaBaH-capaii
Pycrema-namm (Koubst), kapaBan-capaii Cysnrana Cenuma |l (Konss) u npyrue.

B cratbe mpencTaBieHBl pPE3yNbTaTHl HMCCICNOBAHUS APXUTEKTYPHBIX OCOOEHHOCTEH
HCKOTOPBIX KapaBaH-CapacB, UYTO IMO3BOJIICT IMOJYYUTH I/IH(I)OpMaI_II/IIO 00 wux O6H_[I/IX
XApPaKTCPUCTHKAX U aPXUTCKTYPHBIX CTUJIAX.

Keywords: caravanserai, guest house, architecture, monument, Great Silk Road.

Pe3rome: AHATONMICKUN PErMOH, CTAaBIIMM Ba)KHOW TOYKOW MEPECEYEHUsS] HA TOPrOBOM
nytd u3 Kutas B EBpony, B XVI Beke ObIT MECTOM CTPOUTENHCTBA KapaBaH-CapaeB, HAPSIY C
JPYTUMHU apXUTEKTYPHBIMU NaMATHUKAaMU. DTU KapaBaH-capau, OTPaKarol[1e pa3IMuHbIe CTHIN
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OCMaHCKOW apXUTEKTYphI, BO3BOIMIIMCH HA OCHOBHBIX yUacTKaX BeIMKoro meiaKoBOTo IMyTH WIN
BOM3W HUX. Cper MpUMEpPOB MOKHO Ha3BaTh Takue coopyxkerwus, kak Kypmyrmy (CtamOy),
KapaBaH-capail  Pycrema-mamm (DaupHe), KapaBaH-capaii Cokotry Mexmera-namm
(JTIronebypraz), Uene6bu Cyntan Mexmer (Kroraxws), kapaBan-capait Illexzame (Manuca),
kapaBaH-capaii Yob6an Mycrada-nmamu (M3murt), kapaBaH-capait Cunmxannbsl CUHaH-TIAIIHA
(Adron), xkapaBan-capaii Pycrema-nammu (Konbs), kapaBan-capaii Cynrana Cenuma Il (Konbs)
u apyrue. B cTaTthe mpencTaBieHbl pe3yNbTaThl UCCIEIOBAaHHUS apXUTEKTYPHBIX OCOOCHHOCTEH
HEKOTOpPBIX KapaBaH-CapaeB, 4YTO IMIO3BOJSET TOJNY4YUTh HHPOpMAIMIO 00 uX 00mux
XapaKTEPUCTHKAX M aPXUTCKTYPHBIX CTUJISIX.

KuamueBble ciioBa: KapaBaH-capail, TOCTEBOM JOM, apXUTEKTypa, MaMsATHUK, Benukuit
LIEJIKOBBIN ITyTh.

Osmanlt memarhigimin forqli iislublarim 6ziinds oks etdiron bu tikililor Béyiik Ipok Yolunun
osas kegid noqtesi iizorinds vo ya onun yaxmhginda tikilirdi. Bunlardan Kursunlu (Istanbul),
Riistom Paga karvansarasi (Edirne), Sokullu Mohmot Pasa karvansarasi (Liileburqaz), Cslobi
Sultan Mohmot (Kiitahya), Sohzads karvansarasi (Manisa), Coban Mustafa Pasa karvansarasi
(Izmit), Sincanl Sinan Pasa karvansarasi (Afyon), Riistem Pasa karvansaras1 (Konya), Sultan II
Solim karvansarast (Konya) vo digorlorinin adlarim1 geyd etmok olar. Qeyd edilon dévrde
Anadoluda tikilmis karvansaralarin memarliq tislublar1 do doyismisdir.

Bu dovrdo Osmanli memarhiginda barokko vo rokoko iislublari ilo yanasi otomantik
iislublarin da inkisafi miisahids edilir. Otomantik stilin oan miihiim x{isusiyyati markazi hayatin
tizorindo yerlogon bdyiikk giinbozin olmasidir. Bu giinboz dord agir das siituna sdykonir vo
moarkazi hoyato baglanir. Bu tikililorin glinbazlari lizorindoki damlar ise qurgusunla ortiliirdi.
Qurgusunun istifadasi yliksok qiymoto malik olsa da davamligina goéro Osmanli memarliginda
six sokildo istifado edilon se¢im hesab edilir (3, 373). Otomantik lislubun digor xiisusiyyati bu
islubda yaradilmis abidolordo yonma dasdan istifado edilmosidir. Arasdirmalar gostorir ki,
tikililorin  davamligini vo uzundmirliiliiylinii tomin etmak {i¢iin bu materiallarin istifadosine
bdyiik iistlinliik verilmigdir.

Karvansaranin tohliikesizliyini tomin etmak ii¢lin onlarin xarici divarlart hiindiir vo galin
sokildo hoyata kegirilirdi. Homin memarhq tikililorinin daxili vo xarici sothlorindo osas
olaraqg hondssi elementlor vo arabesk motivlordon (arabesk - “orob tosiri” monasini dasiyir.
Orob memarliginda, xiisuson do Ondoliisdo rast golinon zorif dasyonma vo bozok sonotidir.
Osason bir-biri ilo garisiq sokilds i¢-igo kegon hondoasi vo bitki elementlorinin sintezindon
yaradilan bozok ndviidiir) istifado edilmisdir ki, bu da Osmanli memarliginin klassik
xiisusiyyotlorindon biridir. Bu xiisusiyyatlor karvansaralarin memarliq layiholorindo do istifado
edilorok Anadolunun memarliq irsino miihiim tohfalor vermisdir. Xisusilo, XVI asrda
Anadoluda Béyiik Ipok Yolunun tosiri ilo insa edilon iri miqyash tikililor osason Osmanli
memarliginin klassik xiisusiyyatlorini dasiyir.

XVI osr karvansaralar1 iki miithiim mokan bdlmosindon ibaratdir: insanlar tigiin ayrilmis
yerlor vo heyvanlar iiclin ayrilmis yerlor. Tdvlolor bosluglu poncorslorlo isiglandiriimais,
ventilyasiya bos pancoralordon olavo soba va bacalarla tomin edilmisdir. Insanlarmm mévcud
oldugu mokanlarda iso asason ikimartoboli binanin dordkiinc hayato baxan eyvanlarina agilan
qap1 vo pancaralor movecud olurdu. Girigin arxa hissesinds iso diikanlar yerlosirdi. Bura fasadi
zonginlogdiron elementlorlo bozodilirdi. Ust mortobolordoki mokanlarda iso hoyoto baxan
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eyvanlara bir pancora vo qap1 agilirdi. Onun alt hissasindoki fasadlarda saquli yiiksolon xatlori
mohdudlagdiran element korpicdon hazirlanmis karniz frizlorindon vo ya sadoco dasdan ibarot
profil hasiyslordon ibarst olurdu.

Qeyd edilonlors parlaq misal olaraq 1574-cii ildo Istanbulun Laloli blgosindo memar Sinan
torofindon insa edilmis Kursunlu karvansarasimi gostormok olar. Umumiyyatlo, bu bdlgs XVI-
XVII osrlords Osmanli imperiyasinin on miihiim ticarat morkozlorindon biri hesab edilirdi.
Lololi Boyiik Ipok Yolunun Istanbuldan kegdiyi somt oldugu iigiin bu orazids foaliyyat gdstoron
tacirlor sorqlo qorb arasindaki ticarotdo miihiim rol oynayirdilar. Kursunlu karvansarasinin
tikintisi Boyiik Ipok Yolunun tosiri altinda Istanbulun ticarat hoyatinin inkisafi ilo birbasa
baghidir. Bu karvansara tacirlorin yasayis, anbar vo ticaroat ehtiyaclarini 6domok {i¢iin hoyata
kegirilmisdir. Burada tacirlorin diikanlari, sonotkarlarin emalatxanalari, depolar, qonaglarin
miivoqqati yasayis yerlori méveud idi. Osmanli memarliginin klassik ¢cagina aid olan karvansara
dord daxili hayats boliinmiis, moarkezi hayetlor qapali, konarlardaki hayetlor ise agiqdir. Hayatlor
das vo quirmiz1 korpicdon tikilmisdir. Kursunlu karvansarasinin on miihiim xiisusiyyati morkozi
hayatin iizorindo yerlogson boyiik giinbozinin olmasidir. Morkozi agir das siitunlar {izorindo
yerloson giinbaz ¢oxbucaqli formada hayata kegirilmigdir. Onun tizerindoki dam qurgusunla
ortiildiilytindon tikilinin adi “Kursunlu han” (“Qurgusunlu mehmanxanasi’) olaraq taninir.
Bundan olava, Kursunlu karvansarasinin tikintisinds istifado edilon materiallarin da bir ¢oxunun
Boyiik Ipok Yolunun komoyi ilo Avropadan gotirildiyi haqqinda iddialar var (2, 18-22).
Masalon, giinbozin daminda istifado edilon qurgusun tékmonin Ingiltoraden, giinbozin daxili
sothindo istifado edilon keramik daslarin Italiyadan, siiso efyal ilo ortiilmiis giinboz
poncoralarinin iso Hollandiyadan gatirildiyi ehtimal edilir. istifads edilon bu materiallarin
Avropadan gotirilmesi dovriin ticarat olagolorinin genigliyini vo Osmanli Imperiyasinin
memarliq layiholorinds yiiksok keyfiyyatli materiallara verdiyi doyori gostarir.

Kursunlu karvansarasi hor no godor Osmanli memarliginin klassik xtisusiyyotlorini dasisa da
onun miioyyan godor antik Roma memarligindan da tesirlondiyini qeyd etmok miimkiindiir.
Mosalon, miigayiso etmoali olsaq Italiya intibah memarligimin niimunosi olan Florentin Palazzo
Medici Riccardi (1444-1460) kimi tikilinin adin1 ¢oka bilorik. Burada oxsar cohot osason hor iki
tikilido simmetriya vo balanslagdirilmis nisbotlordon istifado osasinda 6ziinii gostorir. Lakin
Kursunlu karvansarast Osmanlt memarliginin 6ziinomoxsus xiisusiyyatlorini daha ¢ox dasidigi
iclin abidonin Avropa memarliginin birbasa tesiri altinda olmadigi, fordi tslubu ilo secildiyi
oziinli aydin sokilds gdstarir.

XVI asrdo Anadolu bolgosindo hoyata kecirilmis karvansaralar sirasinda Tiirkiyonin
Kocaeli bolgasinda yerlogsan Gabzs rayonunda 1523-1529-cu illords insa edilmis Coban Mustafa
Pasa han1 (qonaq evi) diqqet ¢okon memarliq abidslorindondir. Karvansa Osmanli zamaninda on
ohomiyyotli ticarat yollarindan biri olan Béyiik ipok Yolunun iizorindo yerlosir. Abida tipik
Osmanli karvansara memarliq xiisusiyyatlorine malikdir. O, diizbucaqli planlidir vo genis
hoyotin otrafinda yer almisdir, dord siitunun dasidigi 24 m hiindiirliikdoedir. Karvansaranin
hoyatindo tacir vo soyyahlarin dincolmosi, heyvanlarini siginacaqglart tigiin genis yerlor
movcuddur. Monumental giris qapisinin {izorindo xiisusi xattatligla hoyata kegirilmis yazilar vo
bazok elementlori hokk edilmisdir. Burada Osmanli tlirkcasinds yazilmis kitabalor karvansaranin
tikilmao tarixi, onun hamisi Coban Mustafa Pasa vo binanin funksiyasi haqqinda molumat verir.
Yazilar iimumiyyatlo siiliis vo ya talik xottatligi ilo yazilir ki, bu da estetik baximdan xos yazi
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islubudur. Qapimin iizorinde Osmanli memarliginda tez-tez rast golinon hondasi naxislar var.
Bu naxiglar xiisusilo taglarda vo siitun basliglarinda goriinlir. Bundan olave Osmanli
memarliginda tez-tez istifado olunan ii¢ 6l¢iilii bazok elementi olan miigornas adli elements giris
qapisinin yuxari hissosindo rast golmok olar. Miiqornos iist-listo kigik taxcalarin qoyulmasr ilo
yaranan boazok elementidir vo asason taglarin altinda vo ya giinboz kegidlorindo istifado olunur.
Hor bir hissodo bir adod olmaqla comi dord giris gapist vardir. Giris qapisinin taglart vo siitun
basliglari iso asas olaraq korinf va ion iislublu motivlarlo bazadilib.

Giris qapisindan igori daxil oldugda 6niimiizo boylik hoyoto agilan dohliz ¢ixir. Hoyatin
otrafinda iso eyvanlar, otaqlar var. Bu otaqlardan tacirlori yerlogdirmok vo mallarini1 saxlamaq
tictlin istifado olunurdu. Hoyato agilan eyvanlarin taglari das islomoloarlo bozodilmisdir.

Karvansaranin tikintisindo yonma das vo korpico {istiinliik verilirdi. Divarlar giiclii vo
davaml bir qurulus yaradacaq sokildos insa edilmigdir. Daxili mokanlarda yer alan qiibbalor vo
taglarin yer almas1 mokan1 vizual olaraq daha da genis gostarir. Gilinbazlorin va taglarin daxili
sothlori xiisusi ornamentlorlo bozadilmisdir. Divarlar vo osas struktur osason yonma dasdan
tikilmisdir. Bu dévrds dayanmigligia vo estetik goriiniisiino goro kosmo dasa xiisusilo lstiinliik
verilirdi. Daglar diqqatls islonir va diizgiin yerlosdirilir, bu da strukturun méhkamliyini artirirds.
Yonma dagla yanasi karvansaranin ingasinda istifado olunan miihiim materiallardan biri do
korpicdir. Korpicdon xiisusilo taglar, gilinbazlorin vo sordabolorin tikintisinde istifads
edilmigdir. Giinbaz va qiibbs kimi memarliq elementlorinds ylingiil vo asan emal olundugu {i¢iin
karpico istiinliikk verilirdi. Binanin bazi hissolorindo taxta materiallardan da istifade olunub.
Taxta xiisusilo tavan bozoklori vo qapilar kimi daxili elementlordo goriiniir. Bundan olavo
glinboz vo dam Ortliklorindo qurgusundan da istifado edilmisdir. Taglarda, siitunlarda vo
divarlarda das horgii diqqoti calb edir. Inco detallarla bazodilmis daslar Osmanli ddvrii sonatinin
zarifliyini oks etdirir.

Osmanli memarlighnin az da olsa tosiri altinda Azorbaycanda da yaranmis bir ¢ox
karvanara niimunosi vardir ki, burada oxsar xiisusiyystlori gosrmok miimkiindiir. Misal olaraq
XV osrin sonlarinda Osmanli Imperiyasnmn hakimiyyati altinda olan Buxara xanligmin omri ilo
Bakida insa edilmis Buxara karvansaayini iksal gostormok olar. Tikili dord hissadon qiillalorls
ohato olunmus hoyatdon ibarat idi (1, 7). Bu qiillolor strukturun tohliikesizliyini tomin etmok
ticlin yerlosdirilmisdir. Homin qiillolor Anadolu b6lgosine moxsus abidslorde oldugu kimi adoton
ikimortabali olurdu. Hoyatin morkozindo iso su monboyi kimi istifado olunan vo osason
mormardon hazirlanan sadirvan yerlosirdi. Burada da kompleksin ikimortoboli vo  va hor
mortobonin ortasinda glinbazin olmasi diqqti colb edir. Asagi mortobo osason saxlama vo
yerlogdirmo {i¢ilin, yuxari mortobo iso tacir mohsullarinin niimayisi {i¢lin istifado olunurdu.
Buxara karvansarasinin osas xiisusiyyatlorina simmetrik planlasdirma, qiibbali tikililor, das
divarlar, karpic giinbazlor, mormar siitunlar daxildir.

XVI osrdo Anadolu bdlgesine moxsus, Bdyiik Ipok Yolunun iizorinde yer alan
karvansaralardan biri do Tiirkiyonin Afyonhisar bolgasindo yerloson Sinan Pasa karvansarasidir.
Tikintisinin  1524-1525-ci illordo tamamlandigi giiman edilon karvansara da Osmanl
memarliginin klassik dovriinds tikilmis binadir. Abidonin hoyati dérd torafindon qiillorlarls ohato
olunmusdur. Bu qiillalar strukturun tohliikosizliyini tomin etmok ii¢iin yerlogdirilmisdir.

Klassik Osmanli memarliginin on miithiim xiisusiyystlorindon biri do simmetrik
planlagdirmadan istifado edilmosidir ki, bu strukturda da simmetrik planlasdirma xiisusilo
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miisahido edilir. Hoyatin morkoazindaki sadirvan onu iki borabor simmetrik hissaya ayirir.
Sadirvan merkozinds hovuzu olan, otrafi siitunlarla ohatolonmis, {ist hissasi giinbozlo Ortiilon
klassik memarliq elementidir.

Sinan Pasa karvansarasi ikimortobalidir. Asagi mortobo osason saxlama va yerlosdirmo
ticlin, yuxart mortobo iso tacirlorin gotirdiklori mallarin niimayisi Gi¢iin istifado olunurdu. Bu
binada asagi mortobonin istifado mogsadi anbar vo yerlosdirmo, yuxari mortobonin istifado
moqsadi isa ticarat vo sorgi kimi miioyyon edilmisdir. Karvansaranin hor martobasinin iizorindo
olan giinbazlor asas olaraq korpicdon hazirlanmigdir. Osmanli memarliginda das vo karpic
materiallar1 ilo yanasi, marmardon da genis istifado olunurdu. Sinan Pasa karvansarasinin daxili
mokaninda da mormor siitunlar vo sadirvanlar olduqgca zovqlo hoyata kegirilmisdir.

Osmanli memarhiginda rongdon istifado do diqgati colb edon xiisusiyyatlordon biridir. Bu
monada Sinan Pasa karvansarasi Osmanli memarliginda genis istifads edilon yasil, mavi, narinct
va qirmizi kimi ronglarin istifadssi ilo maraq oyadir.

Konyanin Ereyli bolgosindo yerloson Riistom Pasa karvansarasi da bu dovriin oldugca
ohomiyyatli memarliq abidslorindon biridir. Karvansara 1553-cii ildo Qanuni Sultan Siileymanin
voziri Riistom Pasanin sifarisi ilo dovriin oldugca shomiyystli sonatkart memar Sinan torafindon
insa edilmisdir. Umumiyyatlo, bu dévrds yiiksok memarliq abidolorino miiolliflik etmis memar
Sinan vo onun moktobinin foaliyyati klassik Osmanli memarligin inkisafinda bdyiik rol
oynamisdir. Professor Koniil Cantay bu haqda belo geyd etmisdir: “XV osrdon baslayaraq
tikilmis karvansaralara nozor saldiqda, bu tipli tikililorin XVI asrds forqli plan vo xiisusiyyatlora
malik oldugunu goriiriik. Bunu  XVI asro aid ii¢ mithiim olamatlo izah etmok olar. Birincisi,
XVI asrdo memar Sinan (1490-1588) adli bas memar vo onun maktobinin faaliyyot gdstarmasi;
ikincisi, bu dovro aid karvansaralarin asason kompleks layihalorin daxilindo yer almasi; tigilincii
mithiim mogam iso karvansaralarin istor fordi, istorso do sosial komplekslor olsun, plan-
sxemlorinds osasli inkisafin 6ziinii gostormosi idi” (4, 373).

Riistom Pasa karvansaras1 zamanin memarliq xiisusiyyatlorini vo Osmanli Imperiyasmin
ticarot yollart iizorindoki shomiyyatli qonaq evlorindon biri olaraq diqqet ¢okir. Karvansara
osason diizbucaqli plana malikdir vo morkozi hoyatlo shatolonmisdir. Hoyotin otrafinda yasayis
otaqlari, anbarlar vo digor funksional bolgoalor var. Markozds yerlogson genis hoyot karvansaraya
daxil olan tacir vo soyyahlarin istirahot, ticarat vo ictimai todbirlor {igiin istifads etdiyi saho kimi
foaliyyat gostorirdi. Hoyatin ortasinda adston su ehtiyacin1 6domok vo estetik goriiniis vermak
ticlin tikilmis sadirvan (buna bazon bazok hovuzu da deyilir) diqqgsti calb edir. Xiisusils, daxili
tavanlarda vo gap1 kimi struktur elementlorindo taxta materiallardan istifado edilmisdir. Taxta
sonotkarhi§i, toforriiatli oymalar1 vo bozoklori ilo maraq oyadir. Gilinboz vo dam
konstruksiyalarinda qurgusun ortiikdon istifads olunub.

Yuxarida geyd olunan bu karvansaralar Boyiik Ipok Yolunun tesiri ilo XVI osrdo
Anadoluda tikilon shomiyyatli memarliq abidslorinden baziloridir. Osmanli memarliginin 6ziino
xas xususiyyotlorini dasiyan bu abidolor osason ticarot vo soyahot edonlor {igiin istifado
edilmisdir. Qeyd edilon ticarat yolu, igtisadi vo modoni miinasibatlorin inkisafina sobab oldugu
gador, Osmanli memarliginda yeni {islublarin meydana golmasinds do boyiik rol oynadi.
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XVI osrdo Boyiik Ipok Yolunun tesiri ilo Anadoluda insa edilon karvansaralar tokco
ticarot vo soyyahlar iiclin istirahot mokani kimi deyil, hom do Osmanli memarliginin madani,
iqtisadi vo estetik inkisafinin gostoricisi kimi ¢ixis etmisdir. Bu tikililor ticarot yollarinin
iizorindo yerlogmoklo ticarot ddvriyyesinin tohliikasizliyini vo davamliligimi tomin etmis,
homginin Osmanli dévrii memarliginin funksional vo estetik xiisusiyyatlorini oks etdirmisdir.
Karvansaralarin memarliq planlagdirilmasi, dayanigli materiallarla (das, korpic, qurgusun)
tikilmosi, simmetrik qurulusu, miidafio xarakterli elementlori vo zongin dekorativ bazaklori
(erabddymo, hondssi naxiglar vo s.) bu tikililori dovriiniin miihiim abidslorine ¢evirmisdir.
Osmanlt memarligimin klassik iislub xiisusiyyatlori ilo yanasi, bozi hallarda antik vo renessans
iislubunun tosirlori do miisahids olunur. Istanbulda yerloson Kursunlu karvansarasi buna niimuno
olaraq gostorila bilor.

Qeyd etmoak lazimdir ki, bu memarliq niimunslorinin banzarlori Osmanl tesiri altinda
olan digor bolgolordo, o climlodon Azorbaycanda da (mosolon, Bakida yerloson Buxara
karvansarasi) movcuddur.

Belaliklo, XVI osr karvansaralar1 yalniz memarliq baximindan deyil, hom do dovriin
iqtisadi vo modoni hayatinda oynadiqlar1 rola goro tarixi shomiyyato malikdir vo Boyiik ipak
Yolunun memarliq irsino verdiyi tohfoni agiq sokildo niimayis etdirir.
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Elmi-texniki maqalonin hazirlanma qaydalart

Elmi-texniki moagalo elmin asagidaki istiqgamotlorina uygun olaraq elmi yeniliklori oks
etdirmoklo hazirlanmalidir:

1. Memarliq va ssharsalma.

. Zslzoloyadavamli tikintilor.

. Ingaat konstruksiyalar1, bina vo qurgular.

. Geotexnika va ingaatin ekologiyasi.

. Insaat materiallar1.

. Insaatin toskili vo idaroe olunmast.

. Tikinti norma va qaydalarinin tokmillasdirilmasi.

. Tikinti praktikasinda beynalxalq vo respublika yeniliklori.

Elmi maqalslor azerbaycan, rus vo ingilis dillorinde hacmi 3 sohifodon az, 8 sohifodon ¢ox
olmamaqla formati: A4, faylin formati: MS Word vo ya RTF; Times New Romanda 12 sriftlo, 1
intervalla yigilmalidir; veoraqin konarlari: yuxarit vo asagi toroflor-2 sm, sol torof-1,5 sm, sag
torof-3 sm. Ogor moqalodo sokillor olarsa, sokillor motno uygun olaraq elektron sokildo 1
dytimds 300 pikseldon ( vo ya 300 dpi ) az olmayaraq jped, tiff vo ya eps formatinda
yerlosdirilmalidir.

Sokillar sokilalt1 yazi vo siralama ilo miisayiot olunmalidir .

Istifado edilmis adobiyyat siyahist AAK-1n toloblorine uygun tortib olunmalidir.

Fiziki qiymatlorin dl¢iilori vo parametrlori CU sistemi ilo verilmalildir.

Mogqalslor asagidaki ardicilliqla yigilmalidir: veraqin solunda yuxarida UOT; 1 intervaldan
sonra moqalonin adi 12 keql adi sriftlo, gqara; 1 interval, miisllifin (-lorin) adi, atasinin adi, soyadi
12 keql sriftlo kursiv, qara; 1 interval, togkilatin tam adi, sohor 12 keql sriftlo, kursiv; 2 interval,
mogalonin matni.

Yuxaridaki toloblors uygun olmayan mogqalalor gobul olunmur.

Mosul katibin elektron tinvani: e-mail: azimeti elmikatib@mail.ru;

tel. (012) 596 37 60 (daxili 205)

Hpaeuﬂa no020MmoeKu HayllHO-meXHulleCKOﬁ cmamolu

[IpunuMaroTCsT ~ OpUTMHAJIBHBIE  CTAaThM IO  [IAPOKOM  TEMAaTHKE  apXUTEKTYpHI,
IPalOCTPOUTEIBCTBA, CTPOUTENIBHBIX KOHCTPYKIUN, CEHCMOCTOMKOIO CTPOUTENBCTBA, T€OTEXHUKHU
BOJIOCHA0XKEHHUS M KaHAJIM3al[MM, COBEPILIECHCTBOBAHUS CTPOUTENBHBIX HOPM U  IpaBuII,
OpraHM3ali CTPOUTEIBHOIO IPOU3BOJACTBA U CTPOUTENIBHOM 3KOJIOTUH.

CraThy IPUHUMAIOTCS B TICYATHOM H JIEKTPOHHOM BHUE, 00BEMOM OT 3-8 CTpaHMII
TeKCcTa, HAOpaHHOTO HAa KOMIbBIOTEpE W HamedaTaHHOro MmpPUPTOM 12-r0 Kerias ¢ OJWHOYHBIM
unrepBaioMm. [loist: ciaeBa, cBepXy u CHHU3Y - 2¢M, cipaBa- 1 cM.

CraThu NpUHUMAIOTCS Ha a3epOaiKaHCKOM, aHTJIMICKOM WITH PYCCKOM SI3BIKAX.

B navane crateu B ieBOM yriry yka3biBaetrcs Y JIK.

Crateu compoBoxmaroTcs aHHoTaumusmMu (1o 100-150) cnoB Ha azepOaifkaHCKOM,
AQHTJIMIICKOM W PYCCKOM S3bIKaX, a TaKXe CIHUCKOM KiIo4YeBbIX cioB (5-10 cioB) Ha
azepOailKaHCKOM, aHTTTUICKOM M PYCCKOM SI3bIKaX.

HasBanue cratbu, damMunusg ¥ MHULHUAIBI aBTOpa (aBTOPOB), JAIOTCS Ha azepOailkaHCKOM,
AHTJIMICKOM M PYCCKOM si3bikax. @amuius (1) aBTopa (0B) COMPOBOXKIAIOTCS JOKHOCTHIO, MECTOM
paboTel M ANEKTPOHHBIM ajpecoM. CTpyKTypa cCTaThu [OJDKHA IO BO3MOXHOCTH BKJIIOYATh
BBEJICHHE, METOAMKY HCCIICIOBAaHUs, XapaKTEPUCTHKY OOBEKTa HCCICHAOBAHUS, PE3yJIbTaThl H
BBIBOIBI (3aKITIOUCHUE).

EnextpoHHas mouTta 0TBECTBEHHOTO cekpeTaps: e-mail: azimeti_elmikatib@mail.ru;

tel. (012) 596 37 60 (daxili 205)
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CeUCMOCMOUKUE COOPYHCEHUS,

cmpoumenbHvle KOHCMPYKYUU, 30aHUSL U COOPYIHCEHUSL,
2e0MEXHUKA U IKOJIO2USL CMPOUMENIbCMEA;

CMpoumenbHvle Mamepuavl,

opeanu3ayusl U ynpaeieHue CmpoumenbCcmeom;
YCo8epuleHcmeosanue CmpoumenbHblX HOpM U NPagui;

HOBOCMU 8 PECNYONUKAHCKOU U MEHCOYHAPOOHOU CMPOUMENbHOUL
npakmuxe.

AzIMETI-do kompiiter sohifalonmosi yolu ilo nosr olunub.
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