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INSAAT KONSTRUKSIYALARI , BINA VO QURGULAR

UOT 69.059 https://doi.org/10.30546/24094560.2025.2.43.02

MOSODIi SUKUR MiRSiYAB OGLUNUN KARVANSARAY BINASININ KONSTRUKTIV
XUSUSIYYOTLORININ TODQIQi VO ONUN BORPASINA DAIR TOVSIYOLOR
tex.iizra f-d.EminovY.M., Oliyev C.A., Hiiseynov B.M., Qarayev $.0.

Xiilasa: Moqalo Susa sohorinin morkozi hissosindo yerloson XIX osrin sonlarina aid tarixi
memarliq abidosi sayillan Mogodi Siikiir Mirsiyab oglunun ikimartobali karvansaray binasinin
konstruktiv xiisusiyyastlorinin dyronilmasina vo onun borpasina aid tévsiyyoloro hosr edilmisdir.
Binanin konstruktiv sxemi miioyyanlogdirilmis, konstruktiv cizgilori barpa edilmis, istifado olunan
materiallarin faktiki mohkomliklori toyin olunmus, konstruksiyalarda, biindvrado, divarlarda,
ortiikklordo, gilinbazlordo zadolonmolor, onlarin tohliikolilik kateqoriyalart miisyyanlosdirilmis,
binanin texniki voziyyati qiymotlondirilmis, barpasina aid toklif vo tovsiyyolor islonilmisdir.

Acar sozlar: Konstruktiv sxem, blindvra, divar, atma, korpic, horgii, mohlul, giinbaz, catlar,
asmnmalar, dagilmalar, suvaq, inyeksiya, mohdud islomo gabiliyyatli, texniki voziyyot, s6kmo,
giiclondirma, tomir borpa, fermalar, ortiiklor.

Mosadi Stkiir Mirsiyab oglu tikdirdiyi XIX osro aid ikimortobali karvansaranin ikinci
mortobosindoki bdyiik bir zalt mohz moscid moagsadilo insa etdirmisdir (sokil 1). Sohorin morkozi
meydanma yaxin tikilmis bu moascidli karvansara 6z hocmi vo memarlhq holli ilo digor
karvansaralardan forglonir vo burada islodilmis memarliq elementlorindo, xiisusilo, mascidin daxili
konstruksiya hollinds va sokkizbucaqli das siitunlarda Korbalayi Sofixanin ol izlori aydin goriiniir.
Karvansaranin birinci martabasinds ritmik sokildo diiziilmiis yarimdairs taglar vo bu taglara dayaq
olan sokkizbucaqli das siitunlar, homg¢inin, ikinci martobadoki kvadratsokilli (8.36x9.22m) moscidin
ibadot zalini ii¢ yero ayiran iki corgo diizlilmiis alt1 odod sokkizbucaqli das siitun vo bu siitunlar
iizoring oturdulan tagbond va gilinbaz ortiiklii konstruksiyalar Sefixanin memarliq anonasini yasadir.
Go6zal memarlig1 vo xiisuson, soharin morkozinds olmasi ilo yanasi, hor ciir rahatligi olan bu
karvansarada tokca azorbaycanli tacirlor yox, hom do diger 6lkolordon golon moshur karvanbasilar
da dincalirdilor. Karvansarada moscid olduguna goérs miisalman tacirlori mohz, burada dincolmoya
ustlinliik vermislor.

Mosadi Siikiir Mirsiyab ogluna moxsus karvansaray binasi XIX asrin sonlarina aid olub
Azorbaycan Respublikast Modoniyyot Nazirliyi yaninda Madeni Irsin Qorunmasi, Inkisafi vo
Barpasi tizra Dovlot Xidmati torafindon (inv.Ne -1008812) yerli ohamiyyastli memarliq abidslaring
aid edilmisdir. Memarliq abidasi dovlat torafindon qorunur.

Binanin tikintisindo XIX osrin sonlarina uygun tikinti materiallarindan, but dasindan, qaya
dasindan, qirmizi bismis korpicdon, ohong sement qum mohlulundan vo o dovriin anonovi yerli
tikinti materiallarindan istifado olunmusdur.

Binanin mdvcud oldugu tarixi dovrdo onun memarliq vo konstruktiv plan hallorindo
miixtolif doyisikliklor edilmis, yenidonqurma tomir borpa islori aparilmisdir. Aparilmis
yenidanqurma va rekonstruksiya islori ¢ar¢ivasinds binanin E-J-2-15 oxlararasi sahasindo (morkozi
zal hissado) birinci martabanin 6rtiik saviyyasinds konsol domir-beton ortiik tavasi yaradilmig, D-E-
14-15 oxlararasi sahado fasad iizra eyvan konstruksiyasi quragdirilmig, E-J-2-15 oxlararas1 Sahodo
morkazi zal hissada 2-ci martabanin but divar horgiisii {izarinds sonradan 2,50 m hiindiirliikds das
divar va domir-beton siitunlar verilmis, binanin moartoboarasi ortiiklori doyisdirilmis, elocads binanin
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B-D-5-12 oxlararasi sahasindo moévcud yiikdasiyan konstruksiyalar logv edilib sonradan pillokan
konstruksiyasi quragdirilmagqla binada bir sira doyisikliklor edilmisdir (sokil 7 va 8).

Uzunmiiddatli istismar (125 ildon ¢ox) va 30 ilo yaxin ermani isgali naticosinds karvansaray
binasinin yiikdasiyan konstruksiyalarinda ¢atlar, aginmalar yaranmigdir. Hal-hazirda karvansaray
binasinda tomir borpa islorinin aparilmasi planlasdirilmigdir (sokil 1).

Karvansaray binasinin mdvcud yiikdasiyan konstruksiyalarin texniki - vaziyyatinin
giymotlondirilmasi vo onun tomir-barpasina aid tovsiyalorin islonmosi ilo olagadar Azorbaycan
Insaat vo Memarliq Elmi-Tadgiqat Institutu torofindon miihondisi todgigat isi aparilmisdir.
Aparilmis miithondis todqigat isinin mogsadi asagidaki islor goriilmiisdiir. Bu magsadlo binanin
biindvro konstruksiyast vo onun texniki voziyyoti biindvro yaninda qazilmis surflar vasitosilo
miioyyonlosdirilmis (sokil 2); yiikdastyan domir-beton konstruksiyalarda betonun sixilmada faktiki

mohkomliklori konstruksiya dagidilmadan “Smidt-Hammer” sklerometri vasitasilo toyin edilmisdir
(sokil 3).

i \ |
Sakil 1. Karvansaray binasuin barpadan awal iimiimi gériiniisti

-

Sak.3.Betonun méhkomliyinin

S$ak.2. Binanmin xaricinda qazilmis surf e B e o
Smidt hammer” sklerometri vasitasila tayini

Moveud domir-beton konstruksiyalarin beton miihafiza gatlarinin qalinligi, armatur millarin say1 vo
diametri “Profometr-5” cihaz1 vasitosilo toyin edilmis vo acilmis yerlordo armatur millorinin
diametri stangenporgarla doqiqlosdirilmis (sokil 4); das, kerpic horgii konstruksiyalarinin
mohkomliyi mévcud horgiidon ¢ixarilmis, das, korpic, mohlul niimiinolorinin laboratoriya sinaqlari
vo eksptess iisul vasitosilo toyin olunmusdur;

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

Binanin tomir vo barpasina dair tdvsiyslor, binanin tUmiimi texniki veziyysti, binanin
yukdasiyan konstruksiyalarinin zodolonmo doracosi vo materiallarin méhkomliyi Tikinti Norma vo
Qaydalarin toloblorine uygun islonilmisdir /2/, /3/, 141, /51, 16/, I71, 18].

Karvansaray binast planda diizbucaq sokildo olub, iimumi gabarit dlgiilori 29,9 m x 37,6 m
(BXL) toskil edir. Karvansaray binasinin yerlagdiyi orazi maili relyefo malikdir.

Bina iki yeriistii mortobodon ibaratdir. Memarlig-planlagdirma hollins gora binanin daxilinde
E-J-2-15 oxlararast sahasindo iki mortobo hiindiirliiyti boyu boyiik zal hissas, 2-ci mortobanin
A-E-2-5 oxlararasi sahoasindo iso das siitunlardan vo korpic tagband ortiikdon ibarat mascid hisso
yerlosdirilmigdir. Binanin martobo planlari gokil 6,7, 8-do verilmisdir.
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Sok. 5. Catlarin eninin tayin olunmasi
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Karvansaray binasinin mortobs hiindiirliiklori konstruktiv holldon asili olaraq miixtalif
olmagla 2,8m-10m-dok doyisir. Karvansaray binasi konstruktiv xiisusiyyatino goro das sistemli
binalara aidir. Karvansaray binasinin asas yiikdastyan sistemi das biindvradon, das divarlardan, das
vo sonradan insa edilmis domir-beton siitunlardan, tirlordon vo moartoboarasi Ortiik
konstruksiyasindan togkil olunmusdur. Karvansaray binasinin biindvro konstruksiyasi lentvari
formada olub, das divarlar altinda yerli gaya daslarindan ibarat but horgiiliidiir.

Binanin xarici divarlar altinda biinévra konstruksiyasinin eni 1,20+1,40 m, hiindiirliyii iso
orazinin relyefindon asili olaraq 0,60+1,80 m olub, tillori diizgiin olmayan yerli qaya daslarindan
ibarat but horgiisiindan yerina yetirilmigdir. Bliindvronin qoyulma doarinliyi orazinin relyefindon asili
olaraq dosomo soviyyoesindon 1,20+3,00 m qobul edilmisdir. Biindvro konstruksiyasinin but
horgiistinds horgli mohlulu kimi ohongdon istifads edilmisdir. Karvansaray binasinda siitiinlar,
rigellor vo tirlor monolit domir-betondan, dasdan vo poladdan insa edilmisdir.

Binanin istismar dovriinds aparilmis yenidonqurma islori zamani binanin B-D-5-12 oxlararasi
sahosindo birinci vo ikinci martobolordo qurasdirilmis monolit domir-beton siitunlarin en kosik
Olgiilari 400x400 mm-don ibaratdir.

Monolit domir-beton siitunlarin armaturlanmasinda @18 A500C, 20 Al sinifli polad
millordon istifado edilmisdir. Enino istigamatdo xomut kimi &6 A240 sinifli polad millordon yerino
yetirilmisdir. Enino armaturlar arasinda masafo 150-200 mm qobul edilmigdir.

Binanin B-D-5-12 oxlararast sahasindo birinci vo ikinci mortobolords qurasdirilmis monolit

domir-beton rigellorin en kosik 6l¢iilori 400x450 mm-don ibaratdir.
Monolit domir-beton siitun vo rigellorin armaturlanmasinda A240 vo A400 sinifli polad millordon
istifado edilmisdir. Siitun vo rigellori togkil edon betonun faktiki sixilmada mohkomliyi
150+200kqq/sm?-dir. Binanin birnci martobasindo A oxu boyu 2-14 oxlararas1 sahodo vo ikinci
mortobodo daxili mascid hissado A-E-2-5 oxlararasi sahods olan siitunlar iso ol alsti ilo diizgiin
formada sokkiz iizlii formada yonulmus das bloklardan insa edilmisdir.

Binanin arakosmo divarlart misarlanmis ohongdasindan, gipskarton I6vhoalordon vo korpic

3

horgiisiindon togkil olunmusdur. Binanin “yiikdasiyan” divar slitunuun vo maortobalorarast Ortiik

konstruksiyalarinin texniki voziyyastinin qiymatlondirilmasi elmi hesabatda [9] verilmisdir.
Laborator smaq islori vasitesilo yiikdasiyan divarlarin horiilmesinde istifads olunan dag

stixurlarin vo horgli mohlulunun (shong mohlulunun) mohkomliklori vo digor fiziki-mexaniki

gostaricilori toyin edilmisdir. Alinmis naticolor codval 1-do verilmisdir.

Caodval 1.

Tabii halda Slx 1lmad.a Slx llmad.a Kasilmada Su

. .. mohkamlik mohkamlik e .
Materialin adi hacm c¢okisi, . . mohkamlik hopma,
rlsm? haddi, Mpa | haddi, Mpa hoddi, Mpa %
9 (tobii halda) | (sulu halda) ’

Divar horgii qaya dasi p=2.79 120.7 -- 4.67 0.08

Horgii mohlulu (shang) p=1.08 0.9 -- -- 41.5

Qirmiz1 karpic dasi p=1.85 7.77 7.64 0.06 26.3

“Das vo armaturlanmis das konstruksiyalar layiholondirmo normalar1” AzDTN 2.17-1

normativ sonodinin 8-ci cadvali vo 5.1. bondino osason das horgii konstruksiyasinin sixilmada
hesabi miigavimoti R=8,0 kqq/sm? giymotlondirilir. Korpic das horgiisiiniin  sixilmada hesabi
miigavimati iso AzDTN 2.17-1 normativ sonadinin 5.1. bandinin 2-Ci cadvalins asason R=7,0
kga/sm? qobul edilmasi miimkiindiir.
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Karvansaray binasinin yiikdasiyan konstruksiyalariin tadqigi naticasinds uzunmiddatli istismar
dovriinds va ermoni isgali zamani yaranmis ¢oxlu sayda zodolonmalar agkar edilmisdir.

Alinmis naticolor gostorir ki, binada yaranmis c¢at vo zodolorin xiisusiyyatlori digar tarixi-
memarliq binalarinda oldugu kimidir, yoni, yiikdaciyan divarlarda catlar horgli daslarnda vo
mohlulunda, hamginin, suvaq gatlarinda asinmalar, yaxud elementlords korroziya, karniz daslarinda
gopmalar va zadoalor tarixi-memaarliq binalari ti¢iin xarakterikdir.

Binanin yiikdasiyan konstruksiyalarinda yaranmis zodolonmolor  todqiq edilorak onun
tohliikalilik kateqoriyas: miioyyanlosdirilmisdir:

Binalarin tohliikslilik kateqoriyasi toyin edilorok cadval 2-do verilmisdir.

Cadval 2.
12},[16131;:;1;1; zadolonmolorin xarakteri
wp” ylikdasiyan konstruksiyalarda  qusur vo zadslonmolor onlarin dagilmasina
bilavasits tohliiko yaradir;
ylikdasiyan konstruksiyalarda  qusur vo zadslonmolor onlarin dagilmasina
«g” bilavasito tohliikko yaratmamasina baxmayaraq, golocokds digor elementlorin,
diiyiinlorin zadslonmasine sabab olar vo ya zodslorin, qiisurlarin inkisafi “A”
kateqoriyasina kegmasini tomin edir;
s yerli xarakterli zodslonms vo qiisurlar, onlarin galacok inkisafi binanin yiikdastyan
C konstruksiyalarina tasir etmirlor;

Yiikdastyan konstruksiyalarda yaranmis qiisur vo zodslonmalarin tahlili gosterir ki, bina “B”
tohliikalilik kateqoriyasina aiddir. Karvansaray binasinin yiikdasiyan konstruksiyalarinda moévcud
zadolor onlarin tohliikolilik kateqoriyalari nozors alinaraq binanin texniki voziyyati mohdud islomo
qabiliyyatliliyi qiymatlondirilmigdir.

Naticalor

Karvansaray binasinin yiikdastyan konstruksiyalarinda askar olunmus zadslonmolor va

catismamazliglar binanin  uzunmiiddstli istismar1 zamanit iqlim, atmosfer amullorinin,
hidroizolyasiya todbirlorinin yerino yetirilmasi divarlarin but daslarindan horiilmosi, daxili Vo
xarici horgii gatlariin bir-biri ilo rabitolorinin zoif olmasi vo s. sobolordon yaranmisdir.

Tadqiqatlar zamani alinmis naticalorin tohlili osasinda karvansaray binasinin golocok

tohliikasiz istismarinin tomin edilmasi {igiin giiclondirma va barpa tadbirlari iglonilmigdir [9].
Barpa todbirlori hazirlanarkon UNESKO vo ICOMOS kimi qurumlarin prinsiplori nazara
alinmisdir. Bu prinsiplor asagidakilardir:

e tarixi binalarin barpasina baglamazdan ovval onun modoni va tarixi doyorlorinin tohlili;

e borpa zamani istifado olunan todbirlorin binanin strukturuna zoror vermomasi,

eborpa zamani binanin orijinalliginin (dizayn, materiallar, icra texnologiyasi, mokanin
funksiyasi) qorunmasi;

etarixi -memarliq binalarinin uzunmiiddotli qorunmasi tglin planlasdirma va monitoring
sistemlorinin yaradilmasi;

e binanin orijinal qurulusuna miimkiin qader az miidaxile edilmasi.

Binanin tarixi-memarliq borpa layihosi hazirlanarkon “Tarixi vo modoniyyet abidorinin
miihafizosi” haqqinda Azarbaycan Respublikasinin Qanununa asasen Madaniyyat Nazirliyi vo
Dovlot Soharsalma vo Arxitektura Komitosinin tarixi abidolorin barpa layihslorinin tesdiqi vo
ekspertizasi kegirilmolidir.
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Istifads edilmis adabiyyatlar
1. AzDTN 1.7-1 “Bina vo qurgularin yiikdasiyan insaat konstruksiyalarmin miiayinasi qaydalar1”,
Bak1 2008.
AzDTN 2.17.1 “Das vo armaturlanmis das konstruksiyalari” layiholondirma normalari, Baki 2016.
AzDTN 2.1-1 “Yiiklor va tosirlor” layholondirma normalari, Baki 2016.
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si 1008812 olan Mosadi Stikiir Mirsiyab oglunun ikimartobali karvansaray binasmim mihondisi
miiayinasi Vo texniki vaziyyasti haqqinda roay, elmi-texniki hesabat, 47 s, Baki 2024.

UCCJIEJOBAHUE KOHCTPYKTUBHbBIX OCOBEHHOCTEM 3JIAHUSI KAPABAH-CAPASI
MEIIA/IA IHIYKYPA MUPCHUAB OI'J1TY U PEKOMEHIAIIANA 11O EI'O PECTABPAIIUU
K.T.H Omunoe A.M., Anueg /Ixc.A., I'yceiinoe B.M., Kapaee I11.A.

AHHoTanusi: JlaHHas cCTaThsl TOCBSIIEHA W3YYCHHIO KOHCTPYKTHUBHBIX OCOOEHHOCTEH
IBYXATOXKHOTO 34aHus KapaBaH-capas Memanu Illykypa Mupcusa® ormiel, SBISIOIIEToCs

© NGOk WD

MaMSATHUKOM apXUTEKTypbl KOoHIa XIX Beka M pacroyio)KEHHOTO B LIEHTPAJIbHOM YacTu ropoja
[yma, a Takke peKOMEHIALUAM 10 €ro pecTtaBpaluu. B pamkax ucciieqoBanus Obuia onpeaeicHa
KOHCTPYKTMBHAsl CXeMa 3aHHs, BOCCTAHOBJIEHbI €r0 KOHCTPYKTHUBHBIE UEPTEKU, YCTAHOBIIEHBI
(dakTHUecKue MPOYHOCTHBIE XapaKTEPUCTUKU HCIOJIb30BAHHBIX CTPOMTEIBHBIX MaTepHasoB,
BBISIBJICHBl TIOBPEKACHUS B KOHCTPYKLHUAX, (PYHIAMEHTaX, CTEHaX, MEPEeKpBITUSAX U KyIoJax,
OIpesieNieHbl UX KAaTeropuu ONAcHOCTH, JaHa OLEHKA TEXHUYECKOI'O COCTOSIHUS 3/1aHHUs, a TaKKe
pa3paboTaHbl MPEATIOKEHHUS U PEKOMEHIAIMHU TI0 €T0 BOCCTAHOBIICHUIO.

KuroueBblie cioBa: KoHcTpykTHBHas cxema, (yHAaMEHT, CTEHa, MEpPeMbIuKa, KUPIHY,
KJIaJKa, pacTBOp, KyIIOJI, TPEIINHEI, U3HOCH], pa3pyILIeHus, IITyKaTypKa, HHBEKIUA, OTpaHUYECHHAs
paboTOCIOCOOHOCTh, TEXHHUYECKOE COCTOSHHE, JEMOHTaX, YCHJICHHE, PEMOHT U pecTaBparys,
(hepMBbI, IEPEKPHITHSL.

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

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.

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.
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MOJIBOJAHBIE BOJTHOJIOMbBI, UX IPOEKTUPOBAHUE U AHAJIN3 UHHOBAIIUI
k.m.n. Faouooe @.I'. unen yuennozo cosema A3sHUHUCA, E-mail: farchad@yandex.ru
unoicenep Iabubosa JI.®. komnanus HALLIBURTON, CIIIA, E-mail: leylil7@yahoo.com
K.m.n. Axmeoosa A.I'. Azepbatiosxcanckuii Apxumexmypno-Cmpoumenviviil Ynueepcumem,
E-mail: aytenaxmedodova@mail.ru

AHHOTanus: JIg yMEHbIIEHUs BOJHOBOI'O BO3JEUCTBUS HAa COOPYKEHHUE, HCKIIOYEHUS
00pa30BaHus OTPAKEHHBIX BOJH C MX OMACHBIM Pa3MbIBAIOIIUM JICHCTBHEM, HAKOIUIEHUS] HAHOCOB B
3aBOJIHOBOM IIPOCTPAHCTBE M COKpPAILEHHUs CTOMMOCTH COOPYXKECHHUS CTPOAT IOJBOJHBIC
BOJIHOJIOMBI. [IpHBOASTCS OCHOBHBIE CBEEHUSA O KOHCTPYKLMAX MOJBOJHBIX BOJHOJIOMOB, OCHOBBI
UX MPOECKTUPOBAHUA M pacuera. [I[puBOANTCA CUCTEMHBIN aHAIU3 COBPEMEHHBIX WHHOBAIIMOHHBIX
TEXHUUYECKUX PELICHUI B 00J1aCTH KOHCTPYHPOBAHUS U IPOEKTUPOBAHUS [TOIBOJHBIX BOJHOJIOMOB.

KiroueBble  cj10Ba: TOABOJHBIM  BOJIHOJIOM, COOPY’KE€HHE, BOJA, KOHCTPYKLHS,
IPOEKTHPOBAHUE, pacueT, Oeper, )Keae300eTOH.

1.BBenenue

Jlnisi yMEHBIICHHST BOJIHOBOTO BO3JCHCTBUSI Ha COOPYKEHHE, WCKIFOUEHUS O00pa30BaHUs
OTPa’KCHHBIX BOJH C UX OMACHBIM Pa3MbBIBAIONINM JEHCTBUEM, HAKOIUICHUSI HAHOCOB B 3aBOJITHOBOM
MPOCTPAHCTBE W COKPAIICHUSI CTOMMOCTH COOPY)KCHHS BOJHOJIOMBI CTPOSAT C 3aTOIJICHHBIM
rpe6HeM U 0OBIYHO HA3BIBAIOT MOABOJHBIMU BOJHOJIOMaMH (pHc. 1). Ha HUX MpoMCXOANT rameHue
BOJIH mnpumepHo Ha 50%, ocTaimbHas 4YacTh BOJIHOBOM YHEPrHMM TacUTCS €CTECTBEHHBIM HIIU
MCKYCCTBEHHBIM OTCBINTAaHHBIM TUIDKeM. ClleyeT 3aMeTHTh, YTO HAJIMYHE ECTSCTBECHHOTO WIIN
HUCKYCCTBEHHO OOpPa30BaHHOTO IUISDKA SIBISICTCS JIYYIIEH TapaHTHEH 3amuTel Oepera oOT
paspylieHus, O3TOMY BOBCE He TpeOyeTcsi, 4TOOBl BOJIHOJIOM OOecCredHBall TMOJHOE TalleHHe
SHEPIHU BOJIH.

HccrnenoBaHuio W MPOCKTHPOBAHUIO IOJBOJHBIX  BOJIHOJIOMOB — ITOCBSIIICHBI  PaOOTEHI
A.B.Muxaiinoa u C.H.JleBauesa [1], I[I1.C.Hukepora [2], B.K.Illtenuens u M.A.Coxkonos [3],
B.I' fIxosenko [4], I"H.Cmupnosa, b.®.I'opronoBa, E.B.Kypnosuua u ap. [5], I1.M1.SkoBneBa,
A.Il. Twopuna u F0.A.®optyuenko [6] u ap.

800

T R amacere
. 4 5

Puc. 1. [lpunyunuanvhas cxema nod8oOHO20 GOJIHOLOMA:
1 — sonnonom,; 2 — Ono 0o nocmpouKu 80aHOAOMA, 3 — HAHOCHI

2. OCHOBBI NIPOEKTUPOBAHUS MOABOJAHBIX BOJHOJIOMOB
Jlna npenoTBpaiieHuss o0pa3oBaHMs MEXIy BOJHOJIOMOM U Oeperom BAOJILOEpPEroBbIX
TEUEHUH, BBI3BIBAIONINX TEPEMEIICHHNE HAHOCOB, MOJBOJHBIM BOJHOJIOM CJIEAYET COEIUHSTH C
Oeperom TpaBepcaMu, pacCTOSIHUE MKy KOTOpbIMH B cpeaHeM 250-300 M.
[TonBogHBIE BOTHOIOMBI PEACTABISIOT COO0ON COOpPYKEHHUS, paCIOIOKEHHBIE BIONIb Oepera
Ha PacCTOSHHH, JOCTATOYHOM [Tl 00pa30BaHMs TUISKA TIPUHSATHIX Pa3MepoB (puc. 2,a).
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Puc. 2. I[100800HblIL 860IHOIOM C Mpagepcamu. a — KOMOUHAYUsE NOOBOOHO20 BOJHOIOMA C MPABEPCAMU U CUCTNEMbL
OVH; 6 — n008OOHBLIL 60HONIOM I —06pA3HOL0 OYepmanusa 8 niane; 8 — Maccugbl NOOBOOHO20 80THOIOMA HA KAMEHHOU
nocmenu, 2 — HOOBOOHbIL GOJIHOIOM U3 WAMPOBLIX OIIOK08, YCMAHOGIEHHbIX HENOCPEOCMEEHHO HA 2PYHmM 0e3 KAMEHHOU
nocmenu, ¢ KAMEHHOU 3acbinkoll, 1 — nod8oouwll 60iHONOM, 2 — mpaegepcol; 3 - OyHbl, 4 — nasdxc;

5 — gomoomoboinas cmenxa, 6 — wamposwiil 610K, 7 — 6K1a0bIW, 8 — KAMEHHOE 3aN0IHeHUe

I'pebenp BomHOIOMA HAXOAUTCS BCeTa HIbKE ypoBHs BOjsl Ha 0,5-0,8 M 111 BO3MOKHOCTH
nepeOpOCKH BOJIHAMU HAHOCOB Y€PE3 BOJHOJIOM IPU MX MONEPEYHOM IEPEMEIICHHN.

B HacTosiiee BpeMs mpuUMeHsieMble I OeperoBoil 3aluThl BOIHOJIOMBI YCTaHABIUBAIOTCS
Ha paccrosaud 12-20 h or Oepero3amuTHBIX CTEeH. boiblliee 3HAUYCHHE NPUHHUMACTCS TPH
MecYaHbIX HaHOCaX, MEHbIIee 3HAUCHUE MPUHUMAETCS MPU rajeyHbIXx HaHocax. [nyOuHa BOIbI B
MeCTe pa3MEILEeHNs BOJHONIOMa /7, OOBIMHO MPUHUMAETCS HE MEHEE BBICOTHI PACUETHOM BOJIHBI U

Bceraa H, >3 M.

Ha nmecuanpix Geperax OecHpUIMBHBIX MOpPEH BOJHOJOMBI Yalle BCEro pacrojarairoT Ha
paccrossuun He MeHee 100 M OoT nMHMM ype3a mpu cpenHeM ypoBHe. Ha omomsHeBbIx Oeperax
MOJIBOJHBIE BOJIHOJIOMBI JIOJDKHBI OBITH PACIIONOXKEHBI B MOpE 3a IpejaeliaMd BbIXOJa BaJlOB
BbI/IaBJIMBaHUs ONOJI3HEN.

[HonBonHBINA BOTHONIOM 0€3 TpaBEpPCOB HE COXpaHseT IUISK. ECu BONHOIOM, HE MMEOIEei
TpaBepcoB, NpUOIU3UTH K Oepery Ha pacctosHue 20-25 M OT ypesa BOABI, TO NMPHU HAIUYUH
BOJIHOOTOOMHBIX CTE€H Ha Oepery CKOpOCTH MEPEeMEILIEHUs] BOJHBIX Macc BAOJb (POHTA STUX CTEH
MOTYT Jocturath 5-7 m/cexk. B pesynbrare 3TOro y cTeH 0O0Opa3yrTCsi OIacHble TIyOOKHe
IPOMOUHBL. B Takux ciydasix BO3BEICHHE BOJHOJIIOMa 0€3 TpaBepCOB HE TOJBKO HE YIIydIIaeT, a
HaNpOTUB, HAMHOTO yXYJIIIIAa€T COCTOsIHUE Oepera.

TpaBepchl pacrnosnaraioT ¢ TOH CTOPOHBI, KyJia HallpaBI€HO BIOJLOEPEroBoe MepeMelieHre
HAaHOCOB. BOJHOIOMBI € OAHMM TpaBepCOM MOKHO TPHUMEHATh Ha YydyacTkax Oepera, rne
BJI0JIbOEPETOBOM MOTOK TrajeuyHbIX HAHOCOB HMMeEET OOJIbLIYI0 MOIIHOCTh. B 3TOM ciydae muian
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BOJIHOJIOMHOTO COOpYXeHHsI umeeT [-00pasHyio ¢GopMy, HaNpaBiI€HHYIO OTKPBITOW YacCThIO
HaBCTpEYy MOTOKY HAHOCOB (puc. 2,6).

Ha Oeperax c mecyaHblMH HAaHOCaMHU BOJHOJOM COEIMHSIOT C OeperoM JByMs WIIH
HECKOJIbKUMH TpaBepcaMu, MEPHeHIUKYISIPHBIMH JIMHUMA BOJHOJIOMA, 00pa3ys TauM oOpa3oM B
IUIaHEe 3aMKHYTHIE aKBAaTOpUU (3aBOJIHOJIOMHBIE OacceifHbl). Ilpu 3TOM HOCTaTOYHO HAAEKHO
o0ecrnevynBaeTcs COXpaHHOCTh IUISKEBOTO MaTepuaa OT BOJTHEHHUS.

Tpaccy BOJIHOJIOMA KeNaTeIbHO UMETh NPSIMOM 0€3 pPe3KUX MEePEIOMOB U BXOSIIUX YIJIOB.
CoOTHOIIIEHHE DPa3MEpPOB AKBATOPUU MEXIY TpaBepcaMH M BOJHOJIOMOM OOBIYHO NPHUHUMAIOT
S/L=15+2,Tae S - paccTosiHIE MEXKAY TpaBepcamu; L - paccTosiHue OT BOJIHOJIOMA JI0 Ype3a BOJIBI.

[Ipu cuctemMaTHyecKOM IOMOJIHEHUH IUBDKA HAHOCAMM CPEIHIOI HIMPUHY HaJBOIAHOIO
IUSKA B 3aBOJTHOJIOMHOM IIPOCTPAHCTBE JOCTaTOYHO UMEThH 1/3 paccTOSHMS MEXIy BOJHOJIOMOM U
6eperom. JIuHus ypes3a mpUHUMAETCs apaliebHON (PPOHTY pacueTHOM BOJIHBI.

IIpu T'-oOpasHoil ¢opme BoOIHONIOMA B IUIAHE YTOJI MEXAy JHMHHEH ype3a BOIbBI 3a
BOJIHOJIOMOM (TIpM HaJM4YUM IUBDKA) W JIMHMEH €CTeCTBEHHOro Oepera MoOXeT ObITh 3ajJaH
IPUMEPHO B 2 pa3a MeHbIIEe yIia nmoaxoaa BoiH M Oepery. Ilpm sTom mmpuHa miusxa c
HABETPEHHOM CTOPOHBI TpaBepca JI0JKHA OBITh IPUHATA PaBHBIM 2/3 pacCTOSIHUE OT BOJIHOJIOMA J10
Oepera.

HaHocel B 3aBOJHOJIOMHOE HPOCTPAHCTBO IepedpachiBaeTCs BOJHEHUEM uepe3 I'peOeHb
coopyskeHHsl. IHTEHCUBHOCTb IJISDKEHAKOIJIEHHUs 3aBHCUT OT MHOTUX (DAKTOPOB, B TOM YHCJE OT
rIIyOWHBI TIepe]] BOJHOJIOMOM U OT OTMETKH IpeOHs BOJHOJIOMA. Upe3mepHoe MOHUKEeHHE rpeOHs
BOJIHOJIOMA C LI€JIbIO YBEJIMYEHUS MOCTYIJICHUS] HAHOCOB C MOPSI MOKET NMPUBECTH K OOpaTHOMY
YrOHy HAaHOCOB BO3HUKAIOUIMMH MPOTUBOTEYCHHUSMU M K pa3pylIeHHI0 Oepera HEJIOCTaTOYHO
NoralleHHON BOMHOM. B To e BpeMs M3MEHEeHHE MOJI0KEHUs rpeOHs BOHOJIOMA B NpeAenax oT
0,5 M HUXKE YPOBHS MaJlO BIMSET HA BOJHOTACSIIYI0 CIIOCOOHOCTh COOPYXKEHHUS. YUMThIBas 3TU
00CTOSATENHCTBA, TPeOEHb BOJIHOJIOMAa OOBIYHO pacrosiaraloT Ha riryoune 0,25-0,7 M.

YMeHblIeHHe KPYTH3HBI JIMLEBOW TPaHU CIIOCOOCTBYET pa3pyLICHUIO BOJIHBI Ha BOJHOJIOME
6e3 00pa3oBaHUS OTPaKEHHBIX BOJH, NPEMATCTBYIOMIMX JBIJKEHHIO HAHOCOB K Oepery u
CO3JIAIOIINX OMACHOCTh pa3MbIBa JTHA MEpe]] COOpyKeHHEeM. TakuM 00pa3oM, yIoIoKeHHE JTULEBOH
IpPaHU TIOJOXKUTENBHO BIMAET Ha ASPQPEKT IUIKEHAKOIUIEHUS U CHOCOOCTBYET YMEHBIIECHUIO
BOJIHOBOM Harpy3ku Ha coopyskeHue. HaTypHble HaOIt01eHUs TOKa3bIBAIOT, YTO IIpH YKJIOHE 1:3 3a
BOJTHOJIOM TOTIAJIAI0T HE TOJBKO MeCYaHble YaCTUIIBI M TajlbKa, HO Jaxke OyJIBDKHUKK Maccol 1o 30-
50 xr. M3MmeHeHue HaKJIOHA JMIEBOM TI'paHM MaJI0 BIUSET HAa BOJIHOTACSIIYI CHOCOOHOCTh
BoJHOJIOMA. [l03TOMY YKIIOH Hapy)XHOM TIpaHM BOJIHOJIOMa cJexyeT BblOuMparh He Kpyue 1:2.
beperosas rpaHb BOJHOJIOMA BBIIOJIHAETCS BEPTUKAJIBHON. BBICOTY HM)KHEN BEPTHUKAIBHOW I'PaHU
BOJIHOJIOMA CO CTOPOHBI MOpsSI BO M30€KaHHWE BO3HUKHOBEHHUS HEXEJaTeNbHbIX IOCIIEICTBUN
00bryHO mpuHUMAIOT He Oonee 0,4 M. Ilpum HanMuMKM B OCHOBAaHUHM KOPEHHBIX MOPOJ (MeprelyieH,
IUIOTHBIX CJIAHLEBBIX IVIMH M T.1.) MAacCHUBBl YKJIJbIBAIOTCSI Ha €CTECTBEHHOE [JHO, KOTOpOE
IPEJBAPUTEIIEHO OUYHIAETCA OT OYJIBDKHUKOB MU HAHOCOB, ITOCIIE YETo IUIAHUPYETCs 10 TpeOyemon
orMeTkd. lIpy Hanuumm B OCHOBAaHUM MSTKHUX PAa3MBIBAEMBIX T'PYHTOB IIOJ BOJHOJIOMOM
yCTpauBaeTcss KaMEHHas IOCTeIb, KOTOpas HE JOJDKHA BO3BBILIATHCS HAJl MOBEPXHOCTHIO JHA.
OnuH U3 BApUaHTOB KOHCTPYKIMHA U3 OOBIKHOBEHHBIX MAaCCHBOB TIOKa3aHa Ha puc. 3,a

Jlna  BO3BeAE€HMs TOJBOJHBIX  BOJHOJIOMOB IPUMEHSIOTCS U KOHCTPYKLUUH U3
&KeJIe300€TOHHBIX IOHTOHOB, COOMpPAeMbIX U3 OTAEIbHbIX IUMT. llpeanararorcss W pasiauyHble
KOHCTPYKIIMHU 00JIETYeHHBIX COOPYKeHH (pHc. 3,0).
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Puc. 3. Koncmpykyuu no0800HBIX B0IHOJIOMOB HA MASKUX 2PYHMAX. d — KOHCIMPYKYUSL U3
0OBbIKHOBEHHBIX maccueos,; 0 — KOHCMPYKYUA o0bne2uenno2o COODPYIHCEeHUAL,
1 — 6emonnbiti maccus; 2 — sxcene30bemonnblill OJI0K

OpHako BCIIEACTBHE MCKIIOUHUTENBHO TSKENBIX YCIOBUM paboThl Oepero3auiuTHHIX
BOJIHOJIOMOB ~ IIPUMEHEHHIO JTHX KOHCTPYKLUMH JIOJDKHO IIPEIIIECTBOBAaTh  IPOBEJIECHUE
BCECTOPOHHMX UCCIIEJOBAHUMN.

I'peOHU TpaBepcOB BO3BBIMIAIOTCS HAJ Pacdye€THbIM YPOBHEM MOpsI B I'OJOBHOW 4YacTH NpHU
necyaHbIX HaHocax Ha 0,5 M, a Ipu rajJevyHpix HaHocax Ha 0,3 M.

IIpu mpomycke HaHOCOB Yepe3 TPaBepChl UX KOPHEBBIE YACTH HA IECYAHBIX M TaIEYHBIX
IUISDKaX He JOJDKHBI OBITH BBIIIE MOBEPXHOCTH MPOEKTUPYEMOTO IUIsSkKa ¢ HaBETPEHHBIH CTOPOHBI
TpaBepca. B IpOTMBHOM cilyyae BO3BBIIICHHE KOPHEBOM 4YacTH TPaBEpCOB IPHHUMAIOT PaBHBIM
0,5-0,8 M HaJx MOBEPXHOCTHIO MECUAHOIO IUISIKA C MOABETPEHHOM CTOPOHBI TpaBepca. B ciyuae
raJIeYHbIX IUBDKEN IMOJI0KEHHE TPeOHsT KOPHEBOM YacTU MPOMEXKYTOUHBIX TPaBEPCOB NMPUHUMAIOT
Ha YpOBHE MPOEKTHOTO IUIKA C UX HABETPEHHOI CTOpPOHBI. BO3BbIIeHNE TpeOHs KOPHEBOM YacTu
KpalHEro HU30BOT'O TpaBepca MPUHUMAIOT PaBHBIM 2-3 M HaJl CPEJHUM YPOBHEM MODS.

ITonBonHBIE  BOJHOJOMBI MOTYT OBITH I'PAaBUTAlMOHHOIO M  CBallHOro  THIIA.

K rpaBuTaniMoHHOMY THITy OTHOCSITCSI BOJHOJIOMBI M3 MACCHBHOM KJIaJIKM B OJIMH WJIM J1Ba (OYEHb
peako B Tpu) Kypca, U3 (pacoHHBIX OETOHHBIX OJIOKOB, KOTOpbIE JMOO YKIIAAbIBAIOT B TEJO
BOJIHOJIOMA, 700 HaOpachiBaioT. K TpaBUTALlMOHHOMY THITy MOJBOJHBIX BOJIHOJIOMOB TaKKe
OTHOCATCSI BOJIHOJIOMBI KaMEHHOHAOpOCHBbIE. BOIHOIIOMBI CBafHOrO THIIA NPEACTAaBIAIOT COOOH
OJUHOYHBIM psiA CcBall WM KOJOHH-000J0YEK, JUOO ABYXPSAHYIO KOHCTPYKLHUIO C KaMEHHBIM
3anonHeHneM. [Ipu OgHOpPAOHOM CBAaHOM KOHCTPYKIHMH C MOPCKOM CTOPOHBI CBAaMHOTO
OTPaXX/IEHUSI YCTPaWBAIOT HAOPOCKY M3 OCTOHHBIX OJIOKOB WMIIM KPYHMHOTO KaMHsS. BOIHOIOMBI
IPAaBUTALIMOHHOTO THUIA BO3BOJATCS TNPH JIOOBIX TpyHTax ocHoBaHUs. [Ipu mecuaHbIX TpyHTax
Yale NPUMEHSIOT CBaHbIE KOHCTPYKIIMH.

BonHonoMb!l 13 HAOPOCKM KPYNMHOTo KaMHs WM (pacOHHBIX OJIOKOB, MpEJHA3HAUCHHBIE IS
yACpXKaHMs IeCYaHbIX HAHOCOB, BO3BOIAT C AJPOM U3 KaMHS Pa3sHOPOJHOM KPYNHOCTH WIH C
skpaHoM. KameHp HaOpachIBarOT MO CJOI0 INEOCHKH, a TMOBEpPXY Ui JIydlled YCTOHYMBOCTH
IIOKPBIBAIOT IPUTPY30YHBIMU MacCCUBaMU WU IUIUTAMHU.

Haubounbiiee pacrpocTpaHeHHe TOTYYHIIH MT0JIBOIHBIE BOTHOJIOMBI U3 O€TOHHBIX MAaCCHBOB.
[TonoOHBIE BOJHOJIOMBI Yallle BCEro yCTPauBalOT B BUJAE OJHOPSIHOM OJHOKYPCOBOW KiIaJIKH
(puc. 2,6). Ecnu moiBOAHBIN BOJHOJIOM BBITIOJHSETCS U3 IBYX-TPEX KYPCOB MacCHBOB, TO MaCCHBBI
YKJIa/IbIBAIOT C NepeBA3Koi MBOB. [10/1BOIHbIE BOJIHOIIOMBI U3 OETOHHBIX MACCHBOB BO3BOJSTCS Ha
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kaMeHHOHM nocrtenu. [Ipn HeoOXxoauMocTH OepMbl MOCTEIN MOTYT OBITH 3alUIIEHb O€TOHHBIMU
mwtamMd. OTMETKY OCHOBaHUSI KAMEHHON MOCTENHM Ha3HAYaroT ¢ YYETOM BO3MOKHOTO MOHMKEHUS
IIOBEPXHOCTH JIHA [TPU pa3MbIBax.

DddekTHBHONW KOHCTPYKIMEH SBISETCS MOABOIHBIA BOJHOJIOM IIATPOBOrO THMA (pHC. 2,2)
BBINOJIHSAEMBIN B BUAE (UIypHOro OETOHHOro OJIOKa, 3alOJHAEMOro KaMHEM uepe3 OKHa. Takoi
BOJIHOJIOM pa3MeIlaeTcs Ha rpyHTe 0e3 KaMeHHON MOCTENH.

PacueTHble BOJIHOBbIE HAarpy3Kd Ha TIOABOJHBIM BOJHOJOM OIpPENESIOT s Cciaydas
MIPOXO’KJICHHS Ha/l HUM BIAJAWHBI BOJIHBI (pHC. 4).

Puc. 4. Dniopa 801106020 0asnenuss HA NOOBOOHBLU BOJIHOJIOM

NHTEeHCUBHOCTD NaBIEHUS p1 3aBUCUT OT TIOYyOWHBI BOABI HAaJ T'peOHEM IOABOJHOTO
BOJIHOBOTO Z1 M YKJIOHa jHa i. [Tpu yxnonax qua 1 <0,04:

p,=y(z, +2,) ipn 7, < Z,; 1)
p,=Pp, mpu Z=12, > 17,. (2)
Hasnenue po npu Z = Z,
0, =74 0,015 +023 04 |4 3)
H H
JlaBjieHHE HA YPOBHE JTHA (Z =H )
p3 = k(; p2 ' (4)
Ipu ykione aua 1> 0,04:
P, = V(Zl + 24) Wi Py = P, TIpA Z = 7y, )
P = V(Zl + Z4) npu Z=12,, (6)
P; =P, IpU Z =12;. (7)

31ech Z1 — pacCcTOsIHUE OT BEpXa COOPYKEHUSI PACUETHOTO YPOBHS BOJbL; Z2 — PACCTOSIHUE OT
PacyYeTHOro YpOBHS IO MOJOIIBBI BOJHBI, IPUHUMAEMOE [0 OTHOCHTEIbHOW BeimuuHe Z,/H mo
tabaune 15; kK, mpuHUMaeTcs: paBHBIM:

IoJsoroers Boatubl A/ h 8 10 15 20 25 30 35
k 0,73 0,75 0,8 0,85 0,9 | 0,95 1

6

z, - PacCTosfHHUC OT IHOBCPXHOCTH BOABI 3a IIOABOJAHBIM BOJIHOJIOMOM O paCdYCTHOI'O

YpPOBHS, ofipezensieMoe 1o popmyIe:

Z, :ko(zl+25)_21; (8)
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k, - Koo uiuenT, npuHUMaeMbIi 1o Tabnune 15; z, - OCpeTHEHHOE BO BPEMEHH PACCTOSHUE OT

o
MOBEPXHOCTU BOABLI MNECPEC]a MOABOJHBIM BOJHOJIOMOM JO paCYCTHOI'O YpPOBH:A, NMPUHHUMACMOC I10
OTHOCHUTEIBLHOMN BEJIUUYHHE Zg /H 110 TaGHI/ILIe 1.

3navenus k,,z, u z, Tabauya 1
OTHocuTeabHasA OTtHocuTelbHOE OTHocHuTeabLHOE
Boicota h/H MOHMKeHHEe MOA0IBbI NMpeBbINIEHUH YPOBHS Ko3dpduuuent ko
BOIHBI  Z,/H BOAbI 7, /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 JOHHasA CKOPOCTb BOJIHBI IICPCIA HAKJIOHHOM I'pPaHbIO VH.H HoABOAHOTO

BOJIHOJIOMA OIpeeIsieTCs Mo hopmyIie:

n zh
Vi = = o 9)
7wy A
g A
r€e n, - KO3Q(QUIUEHT, IPUHUMAECMBIH PaBHBIM:
OTHOCHTEILHAS THHA BOJIHBI A /N 5 10 15 20 25
(n-BBICOTA BOJIHBI)
Koadpunment n, 0,67 1,22 1,74 2,13 2,23

3. AHAJIU3 OPUTMHAIbHBIX KOHCTPYKIMH NMOABOAHBbIX BOJIHOJIOMOB
Bri3piBaeT MHTEpPEC aHAINU3 OPUTMHAIBHBIX TEXHUYECKMX PELICHHU B BUAE IOABOIHBIX

BOJIHOJIOMOB.
B.I'.ITanTeneeB u A.1.I'ne6oB [7] pazpaboTanu yCTpONUCTBO JJIsl TOABOJTHOTO TaIICHUs BOJTH

B Bojoeme (puc. 5). YCTpOHCTBO COCTOMT H3 >KEJIe300€TOHHOTO OCHOBaHHUS |, WMEIOIIETO
HakJIOHHble TrpaHu 2 u 3. Ilepenuss rpanb 2 (C MOPCKOM CTOpOHBI) MMEET YKJIOH 2:1, a 3amgHss
rpasb 3 (c OeperoBoii ctoponsl) uMeeT ykioH 1:1. B meramnnueckom matpone 4 ocHoBaHus |
YKECTKO 3aKperieHa CTeHKa 5 u3 THOKoro Marepuana. K aumeBoit cropoHe 6 M ThUIOBOH CTOpOHE 7
CTEHKHM 5 TIOCPEICTBOM KpPEMEKHBIX D3JIEMEHTOB & MPUKPEIJIeHbl TOpPU3OHTAJbHBIE pedpa,
BBIMIOJIHEHHBIE B BUJAE JKECTKUX IUIacTUH 9. B oTkioHeHHOM monokeHun |l B MoMeHT
MaKCHUMAaJIbHOTO JaBjieHMs BOJIHBI 10 BeplIMHA CTEHKU 5 [OJKHA HAXOIUTHCS HUXKE PAaCUETHOIO
ypoBHs 11 Bonbl Ha Tiy6une, pasHoit 0,4-0,5 m. [t npegoTBpalieHus pa3MbIBa JHA Y OCHOBAHHUS
1 orceimana kameHHas nocrtenb 12. PaccTosiHue MeXay KeCTKUMU IUIaCTUHAMU 9 NMpUHMMAIOT He
O6omee 1/3 BbIcOTBI pacyeTHOM BOJHBI 10 W paBHBIN YJABOSHHOW JIMHE pedpa B IUIOCKOCTH
pucyHka 5. 3armyOneHue HWKHEH MmiacTUHbl 9 oT pacueTHoro ypoBHs 11 BoJbl MpUHMMAIOT Ha
ri1yOuHy AeCTBUs pacueTHOM BoiHbI 10.

JUtnHy OAHOM CeKIMM BOJHOTACALIEro YCTpoiicTBa mapaiienbHo (poHTY BoOdHBI 10
MIPUHUMAIOT HE MEHEE JITTMHBI pacyeTHOU BOIHBI 10.

[Ipn mogxoxe BomHbl 10 K BOJHOracsmieMy YCTPOWCTBY, HaXoIALIEMYCS B IOJIOKEHHU |,
yIOpyrasi CTEHKa 5 OCcTaHaB/IMBAaeT (PPOHTATBHOE NEPEMEILIEHUE BOJHBIX Macc.
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Puc. 5. Yempoiicmeo 0151 n00600H020 eawenusi 6oan 8 6odoeme no a.c. CCCP Nel1303652

B 10 ke Bpems xKecTKue IUIaCTUHBI 9, MPEnsATCTBYS MEepPEeIrBY BOJIHBI Yepe3 TpeOeHb CTEHKH 5 U
MaJICHUI0 HATPY3KH, IPEBPAIIAIOT YHEPTUIO TTOCTYTIATEILHOTO JBMKEHUS BOJIHBI 10 B UMITYJILCHYIO
Harpy3Ky, HEOOXOAMMYIO ISl TIPEOJIOJICHUS YIPYTHX CWJI CTEHKH 5 u m3ruba ee B moioxkenue |l.
B 3TOoT MOMEHT Harpy3ka BO3pacTaeT IO MAaKCUMyMa H TPOHCXOAHUT OOpyllIeHue TpeOHs
TpanchopmupoBaHHOi BoHBI 10 ¢ GeperoBoii croponsl cTeHKH S. Ilocme 3TOro Harpyska pe3ko
najiaeT, u CTeHKa 5, pa3rubasch 3a CUeT YINPYruxX Cujl, CTpeMurcs nepeiitu B nonoxkenue I, mpu
3TOM ¢ OeperoBoil U MOPCKOM CTOPOHBI MMEIOT MECTO CJEIYIOUINE SBJICHHUS M0 TalIEHUIO BOJIHBI
10. C OGeperoBoii CTOpPOHBI BCIEACTBHE PE3KOT0 OTKIOHCHHS CTEHKH 5 C IulacTuHamMu 9
00pa3yroTcs 30HBI BaKyyMma, MOATATUBAIONINE OOPYIIHMBIIYIOCS YacTh BOJHBI 10 MO HampaBIeHHUIO
JIBUKEHUS CTeHKH 5 K monoxkeHuto |11 u mpenoTBpamaromnie pacnpoctpanenue BoiaHbl 10 k 6epery.
OnHOBpEMEHHO KECTKHE IUIaCTHHBI 9, moadpachiBas BOJHBIE Macchl, OOYCIIaBIUBAIOT
o0pa3oBaHuE BUXPEH.

C MOpCKO# CTOPOHBI, NPU IBMKEHUHU K mosoxkeHuto |11, ctenka 5 oTTasikuBaeT Ha BCTPEUHOM
JBUKEHUU MACChl BOJBI C MOMOUIBIO IUIACTUH 9, MPENATCTBYIOMIMX MEPEMELIEHUIO BOJIBI BIOJIb
ctenku 5. [locne noctmxenus nonoxkenus |1l ctenka 5 nBuxkeTcss B 00paTHYIO CTOPOHY, CO3/1aBas
BUXpeOoOpa3HbIe JBMKEHHUS BOIBI C MOPCKON CTOPOHBI U OTTAJKMBas BOJHBIE Macchl ¢ OeperoBoit
cTopoHsl. Jlanee creHka 5 ¢ miuacTUHaAMH 9 MPOAOIDKAET KOJIeOaHHs 10 TeM JK€ HAlpaBJICHUSM C
3aTyxarolleld aMIUIUTYyA0M 10 Moaxoja cienyromed BoiHbl 10, mociie yero mpouecc ramieHus
MIOBTOPSAETCS.

E.I'.bucnoBateiit u T.I'.CmupHoBa [8] pa3spaboTtaiii KOHCTPYKIIHMIO ITOJBOJHOTO
BOJIHOJIOMA (puC. 6), BKIIOYAIOLIYIO HACHINb, BBHIMOJIHEHHYIO U3 MPHUMBIKAIOMIUX JIPYr K JIPYry
[IAPOBBIX CETMEHTOB |, YCTAaHOBJICHHBIX B PAJ TMapauiebHO OYEPTAaHHIO OEperoBo JUHUU 2.
[[TapoBbie cermMeHThl 1 OTChINaHbl U3 PA3HOPOAHOTO TPYHTA U MOKPBITHI KPYHMHO3EPHUCTOTO TPYyHTA
3. IllapoBbie cerMeHThI JOJKHBI OBITH 3ariayOJeHbl HAa BETUYHHY, MPEBHIIAIOIIYI0 KPUTHUIECKYIO
rIIyOuHy, T.€. TIyOMHY pa3pylIeHHs BOJIH. YKa3aHHOE HEOOXOJUMO IJISi TOTO, YTOObI UCKIIOYUTH
paspyliaroliee BO3ACHCTBHE BOJHOBOM SHEPrMM Ha IIApOBbIE CEIMEHTHI. Pa3zMeleHne MX HUXKE
KPUTUYECKOU TIIYOMHBI MCKIIIOYAET IMOJTHOCTHIO BO3JEHCTBHUE BOJH HA CETMEHTHI, YTO IMO3BOJISET
BBHITIOJTHUTh UX U3 Pa3HOPOJHOTO TPYHTA 0€3 CHIIOBBIX 3aIIMTHBIX MATEPUATIOEMKHUX JIEMEHTOB, a
JUIIb C TIOBEPXHOCTHBIM CJIOEM U3 KPYMHO3EPHUCTOTO TPYHTA, MPEJOTBPAIIAIONIETO
HUOKEJeXKallui TPYHT TOJIBKO OT BEIMBIBAHHUS.
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Puc.6. Bornorom no a.c. CCCP Nel427024: a - nonepeunvlii paspes; 6 6 niaue

3aryyOjeHHe CEerMEHTOB Ha BEJIWYHMHY, 3HAUMUTENIBHO TMPEBBIIIAIOIIYI0 KPUTUYECKYIO,
ocnalisieT ux BO3JeiicTBHE Ha BOJHEHHE M CHWXaeT 3¢ dexT pedpakuuu. [losromy riryOuna Hax
BEPLIMHON CETMEHTOB MPUHUMAETCS HECKOJIBKO 0OJbIIE KPUTUYECKOH M MO 3KCIEPUMEHTAIbHBIM
JTAHHBIM COCTAaBJISIET MPUOJIM3UTEIBHO MOJIOBUHY O0IIEH IIyOMHBI, HApuUMep AJis MIyOuHbl 12 M
riryOuHa HajJ CErMEHTOM paBHa 6 M.

JlnaMeTp OCHOBaHMS IIAPOBBIX CEIMEHTOB JOJDKEH OBbITh B Ipejienax 4-5 JJIMHbI BOJIH UCXOIA
U3 ycloBHs 00pa3oBaHMs pepakuuy, T.K. A8 U3MEHEHMs HalpaBlIeHHs BOJIHBI 30HA
yYMEHbUIAIOIEHCS TITyOMHBl JOJDKHA MMETh 3HAUYMUTENIbHYIO NMPOTSKEHHOCTb, UMEHHO 4-5 aiuH
BoJH. /{11 Hambosee pacrpoCTpaHEHHBIX JJIUH BOJIH XOp/a CerMeHTa, T.e. D — nuameTp ocHoBanus
IIIAPOBOTO CErMEHTA, MO Pe3yJIbTaTaM MOAEIBHBIX UCTBITAHUN JODKHA OBITh 350 M. Y 1aneHHOCTh
cerMeHTa oT Oepera 3aBUCUT OT YKJIOHA MOJBOJHOIO CKJIOHA, T.€. YeM OOJblle YKIOH, TEM OJMxKe
JIOJDKEH OBITh OTChINAH BOJHOJNOM. Ilpn 3TOM HEOOXOAMMBIM SIBIIsE€TCsS 3arilyOJeHHe IIapoBBIX
CEerMEHTOB, & IMEHHO IIyOMHA HaJ UX BEPLIMHOW JOKHA ObITh OOJbIIE KPUTHUECKON ITyOHHBI —
30HBI aKTUBHOT'O BOJIHOBOT'O BO3/IEUCTBHUS, a IIMPHUHA MOPs/IKa 2-5 JUIMHBI BOJH.

BoxnonoMm pabotaet cienyrommm oopazom (cM. puc. 7).

,/ "2

>\)

/ / // ///// / // / /
Puc. 7. Boanorom no a.c. CCCP Nel427024: a — naansi peppakyuu, nocmpoentvle
npu APSIMOM ROOX00€ 60JIH, O — NAAHbI pepPaKyuu, NOCMPOeHHbIe NPU KOCOM HOOX00€ BOJIH.

[Ipn mpoxoXACHUW TOTOKA BOJBI HAJ IIAPOBBIMH CETMEHTAMHU TJIyOMHA BOJBI IO Mepe
JIBIDKCHHSI YMEHBIIIACTCS W TOSBIACTCS sBJIeHUE pedpakiuu, oO0yCIaBIMBAIONIME MTOBOPOT BOJIH
BOKPYT KaXJIOTO CETMEHTa TaKUM O0pa30M, UTO HAIPABJICHHE BOJIH W3MEHSETCS U BOJIHBI, OTHOast
KaXJIbII CETMEHT C JBYX CTOpPOH, KOHILIEHTPUPYIOTCS B ONpENENIEHHBbIX 30HaxX 4, a B Apyrux 5
pacxomsTcsi, 4To OOecleuynBaeT B TMEPBOM CIydyae pas3pylieHHEe BOJH, a BO-BTOPHIX TallleHUE
SHEPTHHM 3a CYET pacTEeKaHWs BOJHOBOTO TMOTOKAa. TakuM o0Opa3oM, IIapOBBIE CETMEHTHI
BO3JEHCTBYIOT Ha BOJHOBOW IMOTOK KakK JIMH3bI, TPEJIOMIISIE BOJHOBBIE Jy4d M BBI3bIBas
OJTHOBPEMEHHOE UX CXOXKIEHUE U PACXOKICHUE.
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beperozamutHelil 3¢ dekT coopyxeHus co3aaercs daarogaps sIBICHUIO peppaKiMyi BOJIH HA
IIapOBBIX CErMEHTaX, B pe3y/lbTaTe 4Yero B MPUOPEKHOM 30HE MEXIY BOJIHOJIOMOM M Oeperom
o0pa3yeTcss BO3MYIIEHHE BOJIHOBOI'O IOJISl, HApyIIEHHE OJHOHAIPABICHHOTO BIOJb OEperoBOro
M0TOKa, 00pa3oBaHNE KayCTHK. YKa3zaHHOE HaOJIOAaeTcsi Kak MpU NPSIMOM MOAXOJIE BOJIH, TaK U
IIPU KOCOM.

B.A.I'punpixun [9] pa3zpaboTasl KOHCTPYKIMIO UCKYCCTBEHHOTO pr(a, KOTOPbI MOXET OBbITh
HCIIOJIb30BaH B MEJIKOBOJIHBIX 30HaX MOpPEH U BOJIOEMOB B KaUECTBE MEXAHUUYECKOI0 CTUMYJIATOpa
pa3BuTHs OuWOLEHO3a ¥  MEXaHHMKO-OMOJIOTMYecKOoro (QuibTpa B 30HaX  IOBBIIIEHHOU
aHTPOIIOTEHHOM Harpy3kd, B TOM 4YHCI€ TMpPH aBapUMHBIX CHUTyalusX yTeuku Hedry,
He(TENpPOaYKTOB, Ta3a, NpH J00blY€ W TPAaHCHOPTUPOBKE, TAaK M KadyecTBE BOJHOJIOMA I
MIPEIOTBPALLEHUS SPOIUPYEMOTO IEHCTBUS BOJIH HAa OEPEroBble COOPYKEHUS U TUISIKH.

Moaynb MCKYyCCTBEHHOTO pHda BBINOJHEH U3 JKele300eToHa B (opMe paBHOCTOPOHHEH
YEeTBIPEXIPAHHOM YCEUEHHOW MUpaMuAbl paMHON KOHCTPYKIMHU 1 (puc. 8), B BEpIIMHAX OCHOBAHUS
KOTOPBIX UMEIOTCS IPSAMOYTOJIBHBIE OIIOPBI.

Puc. 8. Hckyccmeennwiii pugh — no0gooHulil 6onnonrom no nameumy PO No2314386:
a — aKcoHoMempuyeckas npoekyus; 6 — uo ¢ OOKy.

[Tnomans BEpXHET O KPETEXKHOT O OTBEPCTU s 3 B BEpIIMHE YCEUCHHOM  mHUpamMuisl 1
COOTBETCTBYET IUIOLIAJM IIONEPEYHOI0 CEYEHMsI YETBIPEX IMPSMOYIOJbHBIX ONOpP 2 OCHOBaHUSA
yceueHHOH nupamubl 1 s obecrniedeHus: cBOOOIHOrO BXoJa (BbIX0/1a) IPU MOHTaXE CIIEIYIOLINX
ApYCOB MOAYJIEH WIN JE€MOHTa)XKe KOHCTPYKLMHU puda nmpu oOCIIy’)KUBAaHUM U PeMOHTE. Monyib
OCHOBaHUS 4 puda BBHINOJIHEH B BHUJIE€ MACCHUBHOW >K€JI€300€TOHHOM IUIMTHI, B LIEHTPE KOTOPOM
uMmeeTcs nepPpopupOBaHHOE KBAIPATHOE KPEIIEKHOE OTBEPCTUE 5, CEYCHHE KOTOPOTO TaKXkKe, KaK U
CEYEeHHE 3 MOAYJSl PAMHOM KOHCTPYKLUMH | COOTBETCTBYET CEUEHHMIO YETHIPEX IMPSAMOYIOJBHBIX
omop 2 s MOCTPOCHHsI TEPBOTO sipyca Moayied | mckyccTBeHHOro puda 000l 3amaHHOM
wionaay. B BepumHax HUKHEN MOBEPXHOCTH TUIMTHI BBITIOJIHEHBI ONOPHI 6 A PUKCAILIMN MOTYJIs
OCHOBaHUS 4 B JaHHOM I'pyHTE.

B cOope wuckyccTBeHHbI pud npeAcTaBiIsieT co00H TPEeXMEPHYI NPOCTPAHCTBEHHYIO
KOHCTpYKLHUIO (puC. 8,a) U3 MoAyjel paMHOM KOHCTPYKLUMH 1, yCTaHOBJIEHHBIX ONOpaMu 2 B
oTBepcTue 5 MoayJeil ocHOBaHMsA 4, B KOTOpbIE MOTYT OBbITh MOMEIIEHbl OJHOBPEMEHHO [0
YeThIPEX OIOp COCETHUX PAIO0B MOAIYJEeHl paMHOW KOHCTPYKIMH. JlJis yCTaHOBKM BTOpPOTO U
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MOCTEAYIOMMNX SPYCOB MOJYJIEH paMHOM KOHCTPYKUMU | TOCHEIHHWE MOMEMIAIT Omopod 2 B
OTBEpCTHE 3 MPEABIAYILEro psiaa u T.1. (puc. 8) U yAep>KUBAIOT MO JEHCTBUEM CUIIBI TSXKECTH.

JI7ist cTpaXxoBKH OT pa3pylICHUs MO JEHCTBUEM IITOPMOBBIX BOJIH UCKYCCTBEHHBIN pud (puc.
8,0) 3akpemyieH K JOHHOMY TPYHTy CTallMOHAPHBIMH SKOpPSMU 7 TIOCPEICTBOM Tpoca &,
OXBATBIBAIOIIETO B IMONEPEYHOM HAINPABICHUHU WCKYCCTBEHHBIH PU( C BO3MOKHOCTHIO HATSXKEHUS
BUHTOBBIMU TaJIperiamu 9.

BonHoracsimme CBOWCTBAa HMCKYCCTBEHHOTO puda 00ecnednBaloTcsl MPU  MPOXO0XKICHUH
IITOPMOBBIX BOJIH Y€pe3 MPOHHUIAEMYIO BHYTPEHHIOIO MOJOCTh MOJYJIEH paMHON KOHCTPYKIUH 1,
pa30uBasCh Ha OTJIEJIbHBIC COCTABIISIIONINE TOTOKM MUHUMAJIbHOW MHTEHCUBHOCTH U OCHA0ISACH Y
BEPXYIIKH PACTSHYTOM MOJOroil cropoHe puda, YTO MPENsATCTBYET BBIHOCY MecKa U JPYruX
JIOHHBIX MaTE€pUaJIOB OT Oepera U CIOCOOCTBYET YMEHBIICHUIO SPOJAUPYIONIETO BIUSHUS BOJIH Ha
OeperoByIo 30HY U OEPErOBBIE COOPYKCHHUSI.

KoHcTpyKkIMs paccMOTPEHHOTO HMCKYCCTBEHHOTO puda MpocTa B HU3TOTOBICHUU, HMEET
HU3KYI0 MaTepHallOeMKOCTb U, CJEJI0BAaTEIbHO OTHOCUTEIBHO HHU3KYIO CTOUMOCTh. KOHCTpyKIHs
puda TeXHOJIOTMYHA MPU yCTaHOBKE, OOCITYKMBAaHUM U PEMOHTE, OHA OTJIMYAETCS MPOYHOCTHIO U
YCTOMYHUBOCTBIO, 9K OJIOTHUECKOM 0€30MaCHOCThIO UCTIONB3YEeMbIX MAaTEPHAIIOB, YHUBEPCAIHHOCTHIO
BapUAHTOB YKJIQJKU 3JIEMEHTOB, BO3MOXKHOCTBIO CO3/IaHHS OOJIBIIETO KOJIMYECTBA MOIU(DUKAIIH,
YTO MO3BOJIAET OBICTPO AAANTUPOBATH UCKYCCTBEHHBIN pU() K MEHSIOMIUMCS PEXUMaM aKBaTOPHH U
M3MEHEHHUIO X035 HCTBEHHOTO0 Ha3HAYEHUSI.

J.®.AdanaceeB, C.}HO.Uepennukos, u ap. [10] pazpaboTtanu HCKYCCTBEHHBIA CyOCTpaT IS
TalieHusT TOMBOMHBIX BOJH. VICKYCCTBEHHBIN CyOCTparT Jis TalleHHUs IOJBOIHBIX BOJH (CM.
puc. 9) BBINOIHEH B BUJIE CETYATOr0 Memika 1, kotopsiid Ha 1/3 — 1/4 gacTh 3amoyiHeH KaMHSIMU 2,
BBITIOJTHSIONIMME B KOHCTPYKIIUH POJIb SIKOPSL.

Puc. 9. Hckyccmeennniii cyocmpam 0Jis 2auieHusi NoOOB0OHbIX BOJIH.
a — cybcmpam npu 8030eUcmeu 60aH, 6 — cyocmpam 8 CNOKOUHOM COCMOSHUU.

Bropas yacth Menika 1 3arpyskeHa BOJIHOracsIIUMH 3JI€MEHTaMH 3, UMEIOIINX HE3HAUUTEIIbHYIO
OTpHIIATENHHYIO MIaBydecTh (mIoTHOCTh 1,1-1,5 T/cM®). Memok 1 mepexsaueH Ha rpaHHIIE MEXIY
gacTssMu xoMmyToM 4. [lo Bcelt moBepxHOCTH Memnika | 3aKperuieHbl OTPE3KH KaHaTa, OOTSIHYTOTrO
CETKOM, MM JIEHTBI 5 W3 KPYIHOBOJOKHHCTOIO (MEIKOCETYATOr0) CHUHTETUYECKOTO0 MaTepHuasa
JuiHoM ot 0,5 10 2,0 M B 3aBUCUMOCTH OT INTyOHHBI YCTAHOBKHM HCKYCCTBEHHOI'O CyOCTpara.
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B xadecTBe BoJHOracsIIMX 371€MEHTOB 3 MOTYT HUCIIOJIb30BATHCA MOPHUCTHIE KEPAMUUECKHUE UITU
KEpaM3UTOBBIE I'PaHYJIbl PA3JIMYHOTO IUAMETPA.

Jlnist yBeTMueHUs IPOYHOCTH CETYAThIM MEIIOK MOXET ObITh BHIMOJIHEH JIBOIHBIM.

Cy0cTpat HCTIONIB3YIOT CIEIyIOIUM 00pa3oM.

Cy0cTpatsl cobuparoT Ha Oepery U NpUBO3AT Ha IJIABAIOIIEM CPEACTBE K pailioHy 4pe3MepHOM
AKTUBHOCTH IPUJOHHBIX TEUEHUN M Pa3MEIIaloT Ha JIHE C yYETOM HampaBieHHUs FOCMOACTBYIOLINX
teueHuil. [Ipu sToM cyOcCTpaThl pacrojiaraioT BIUIOTHYIO JAPYT K JAPYrY TakK, 4TOOBl KaMHU 2
HIDKHEH YacTh MemKkoB | o0pa3oBBIBaM HENPEPHIBHBIA Baj, WAYIIMH MapajuleabHO Oepery,
UTparoIIKii poJib Mperpajibl Kak i Haberaromuieil BOIHbI, TaK U U1 IPUJOHHOTO IPOTUBOTOKA.

[Tpu oTkaTe HabGeraroUMX BOJIH y THA CO3JA0TCS 3aBUXPEHUS], TOJHUMAIOIIUE U YBIICKAIOIINe
YacTULIBI TpPyHTa, YTO NPUBOAUT K pa3MmbiBaHHIO0 Oepera. Pa3smemieHHbie B Mmemike | 3b10kue
AJIEMEHTHl 3 MACCHBHO CIEAYIOT CHWJIE 3aBUXPEHHS, HO 3aKpEIUICHHbIE HA JHE KaMHAMH 2,
pacIoyIOKEHHBIMU B HWPKHEH 4acTH MEHIKOB 1, MOBBIAIOT BeC cyOcTpara B LIEJIOM, YACPKUBAIOT
€ro Ha yCTaHOBJICHHOM MECTE, Ioraiasi YJHEPryu0 BOJIHOBBIX BUXPEH, U SBIAIOTCS MEXaHUYECKON
nperpajgoil st motokoB. JleHTeI 5, oOpactaroniue BOAOPOCIAMHU-MAaKpOUTAMU U JIPYTHMH
BOJHBIMU OpraHM3MaMH, BO BpeMs LITOpMa MOJHUMAIOTCS B TOJILY BOJbI, KOJEOIIOTCS BMECTE C
BOJHBIMU MaccaMH, JUCCUIIUPYS SHEPrHI0 BOJIH, M MPEMATCTBYIOT BO3BPATHO-NOCTYNATEIbHOMY
JBUKEHHIO BOJHBIX Macc.

Cepust TakUX UCKYCCTBEHHBIX CyOCTpaToB OepeT Ha ce0sl 3HAaUUTENIbHYIO0 YaCTh KUHETHUECKOM
SHEPTUU BOJIH, HAMPaBJIAs €€ Ha KoseOaTelIbHbIe IBUKEHUS JIEMEHTOB 3, 3alOJIHSIONINX BEPXHIOK
4acThb MEILKA U JIEHT 5, 00pOCIINX BOJOpOCIIMU-MakpoduTtamu. PazMelieHre Ha 1HE B3BEIIEHHBIX
3JIEMEHTOB TIO3BOJISIET 3AIIUTUTH Oeper OT YPO3UOHHBIX MPOLIECCOB.

HckyccTBeHHBI CyOCTpaT JOMOJHUTEIBHO HIpaeT posib OMOGMIbTpa, T.K. IMOPUCTAs
IIOBEPXHOCTh ~ KEPaMHMUYECKUX  M3JeNMH  OJIaronpensTCTBYeT  pa3BUTHUI0 MHOIMX  BUJOB
MHUKpPOBOJOpOCIIEd M TpocTeHlmnX. B cBsI3W ¢ 3TUM HEOOXOIHMM MOCTOSHHBIA KOHTPOJb Haj
coctossHueM coobmiectBa. [lpu ycrmoBHM CHIBHOTO aHTPOIOTEHHOTO 3arpsA3HEHHUs, C KOTOPHIM
OMOIICHO3 HE CIpaBJsIeTCs M JETOKCHUKAIUS BOIHOM Cpe/bl HE MPOMCXOAMT, MOXKET BO3HHUKHYTb
HEOOXOAMMOCTh OYMIIEHHS OHOTONa C OIpPEICIICeHHOW MEepUOJUYHOCThIO, YTOOBI H30eXkaTh
BTOPUYHOI'O  3arpsA3HeHMs  Bojgoema. (OYHMCTKa  OCYHIECTBIIETCS € HCIOJB30BaHUEM
JIETKOBOJIOJIA3HOTO CHApsDKEHUS IyTEM JEMOHTa)ka OOpacTarolMX 3JEMEHTOB (M3BIICUCHHE U3
MelIKa KaMHEH, IoabeMa MelIKa C KEpaMUYECKUMHU U3JCNUSMU, KOTOpbIE IOJBEPraroT
TemnepaTypHoil 06padotke 400-600°C, a 3aTeM CHOBa 3arpy’KaroT B MEIIIOK).

Snonckuii wumxkenep [.Onpma [11] npennoXkun KOHCTPYKLHMIO —BOJHOMNOIIIOLIAOIIETO
YCTPOMCTBA, YCTAHOBIEHHOTO MO BOJOM IS IPEIOTBPALLEHUS PAa3pyILAOIINX BO3AEHUCTBUNA BOJIH.
Bonnomnornomiaromee  yerpoiictBo  (puc.10)  comepxkur omHo  (puc.10,a) wmnm  Gomee
BOJIHOMOIOamux Tl (puc. 10,0,) yCTaHOBIEHHBIX MO/ BOJOW Ha OTHOCUTEIHLHO MEIKOBOIHOM
y4acTKe MPUOPEKHOM 30HBI.

bokoBBIE TIOBEPXHOCTH BOJHOIOTJIOIIAIOINX MOJYLIMINHAPUYECKUX YACTUYHO YJAJICHBI B
IIPO/IOJIBHOM HAIIPaBICHUU U 00pa3yIoT BIIyCKHbIE OOKpBbIE MOBEPXHOCTH 2 C-00pa3HOro ceueHwus.
BnyckHble OOKOBBIE MOBEPXHOCTH 2 OOpallleHbl B HANpPABIEHUU PACIPOCTPAHEHUS BOJHBI U
HAKJIOHEHbI OTHOCUTENIBHO HETO.

Bonnoracsimue Tena 1 3adukcupoBaHbl Ha THE MOpsI TP ToMolIH cBaii 3. B mepBom Bapuante
(puc. 10,a) nnuHHOE BoONHOTacsmee Teao 1 CHa0XKEHO NPSIMOYTOJbHBIMU pa3rpy30YHbIMU
OTBEPCTHSAMU 4 depe3 onpe/ieieHHbIe HHTepBasbl. boee kopoTkue BonHoracsume Tena (puc. 10,6)
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p

aCIOJIOKEHBI 110 MPSAMOMN JIMHUHU C 3a30POM 5, U CMEXHbIE UX OTKPBIThIE KOHIBI 0OpalieHbl APYT K

ApPYyTy B HEMOCPEICTBEHHOM OJIN30CTH.

YkazaHHOE YCTPOﬁCTBO obOecrieunBaeT 3(1)(1)6KTI/IBHOC MOrJIOMICHUC SHCPIruu BOJIH TIOJ BOOOM

" HapaCTaHUC MECUAHBIX IUISDKEH.

p—

DN AW -

a)

Puc. 10. Iloosoonoe sornoeacsiwee ycmpoticmeo no namernmy Poccutickoii @edepayuu Ne2538392:
a — ycmpoucmeo ¢ 00HUM OTUHHBIM MENOM C PA32PY30UHbIMU OMEEPCMUSMUL,
O — yCmpoucmeo ¢ KOpOmKUMU MEeAAMU, PACNOTONCEHHBIMU C 3A30POM

BuiBoabI:
. JIms yMeHBIIEHHS BOJHOBOTO BO3JCHCTBUS Ha COOPYKCHHE, HCKIIOUCHHUS O0pa30BaHHUS
OTPAXKEHHBIX BOJH C HX OIACHBIM pa3MbIBAIOIIUM JEWCTBUEM, HAKOIUIEHUS HAHOCOB B
3aBOJIHOBOM IIPOCTPAHCTBE M COKpAIIEHUS CTOMMOCTH COOPYKEHHSI CTPOSAT TMOABOJHbBIC
BOJIHOJIOMBI.
[IpuBOASITCA OCHOBHBIE CBEACHHS O KOHCTPYKUHSIX IOJABOJHBIX BOJHOJIOMOB, OCHOBBI HMX
MPOEKTUPOBAHUA U pacyeTa.
. IIpuBOIMTCSA CHUCTEMHBIN aHajJW3 COBPEMEHHBIX HMHHOBALMOHHBIX TEXHUYECKUX PELICHHUU B
00J1aCTH KOHCTPYMPOBAHUS U MPOCKTUPOBAHUS TTOBOIHBIX BOJHOJIOMOB.
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SUALTI DALGADOYONLOR, ONLARIN LAYiHOLONDIRILMOSI
VO INNOVASIYALARIN TOHLILI
tex. iizra fd. Habibov F.H. AzIMETI-nin Elmi Surasinn iizvii
miihandis Habibova L.F. HALLIBURTON sirkati, ABS,
tex.iizra f.d., dosent Bhmadova A.H. Azorbaycan Memarliq va Insaat Universiteti

Xiilasa: Qurguya dalga tosirini azaltmaq, oks olunan dalgalarin tohliikali eroziya tosiri ilo
meydana golmasini istisna etmok, dalga mokaninda ¢okiintii yigmaq vo qurgunun doyarini azaltmaq
lclin sualtt dalgaddyonlor qurulur. Sualti dal§addyenlorin konstruksiyalari, onlarin dizaym va
hesablanmasi osaslart haqqinda asas moelumatlar verilir. Sualt1 dalgaddyonlorin konstruksiyalar: vo
dizayni sahosindo miiasir innovativ texniki hollorin sistemli tohlili verilir.

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

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
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.
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AZORBAYCANDA 1920-1980-ci ILLORDO TIKIiLMIiS BES MORTOBOLI
BINALARIN YENIDONQURULMASI TOCRUBOSININ TOHLILI
texnika iizra f.d., dosent Eminov Y.M., memarhq tizra f.d., dosent Cafarov N.N.
Azarbaycan Insa at vo Memarliq ETI

Xiilasa: Moqalado 1920-1980-ci illordo Azorbaycanda tikintinin osas xiisusiyyatlori, tikinti
islorinin timumi memarliq va sohorsalma xiisusiyyatlori tohlil edilmigdir. Onlarin miiasir toloblara
tam cavab vermadiyi, dayaniqliliq vo méhkomlik kimi tolablori gismon tomin etsalor do daha ¢ox
monavi asinmaya moruz qaldiglart asaslandirilmisdir. Hazirda 6lkomizdo gedon tikintinin yiiksok
nailiyyatlori fonunda 5 martobali binalarin ¢atismayan cohatlori daha ¢ox hiss olunur (hom istismar,
hom do planlagsma baximindan) ki, bu moaqgosadls do onlarin yenidon qurulmasi, planlagdirilmasi
miimkiinliiyti tohlil olunmusdur.

Acar sozlor: yenidon planlasdirma, tikinti, fiziki vo monovi asinma, tikinti texnologiyalari,
texniki voziyyati.

Azorbaycanda tikinti kompleksinin foaliyyoti, dovriin igtisadi vo texnoloji toloblorine uygun
sokildo formalasmisdi. Tikinti islori genis viisot almis vo Olkonin sohorsalma vo memarliq
goriiniisiinlin  formalagsmasina ciddi tosir gostormisdir. Azorbaycanda tikintinin asagidaki osas
xiisusiyyatlorini qeyd etmok olar:

1. Bir tipli layihalondirmos vo miixtalif seriyal tikintilor: SSRi-nin digor respublikalarinda
oldugu kimi standart layiholor, Azorbaycanda da yasayis binalar1 vo ictimai binalar liclin genis
istifado olunurdu. Bu, tikintido siiroti artirmaq vo xaorclori azaltmaq mogsodi dasiyirdi, tikinti
sonayelosdirilmis {isul ilo aparilirdi. Bu tikililor estetik cohotdon sado olub, yerli memarliq
islubundan ¢ox az elementlori oks edirdi.

2. Ictimai va inzibati binalar: ictimai binalar, hokumat binalari, modoaniyyat evloari, teatrlar
vo muzeylor monumental memarlq iislubunda tikilirdi. Bozon Stalin dovriino aid neoklassik
iislubdan istifado olunurdu. Bozi iri layihoalords, xiisusilo Baki vo Gonco kimi sohorlordo yerli
memarliq tinstirlori do alavo olunurdu (mosalon, milli ornamentloar, taglar, das bazoklor).

3. Tikinti materiallar1 vo texnologiyalar: Bu dovrdo genis sokildo beton, domir-beton
panellor vo korpic istifado olunurdu. Prefabrik (hazir) panellorin istifadosi tikinti prosesini
siiratlondirirdi. Azorbaycanin bozi bdlgolorindo yerli das vo korpic istifado olunurdu, amma iri
sohorlordo daha ¢ox sonaye iisulu ilo istehsal olunan materiallara {istiinliik verilirdi.

4. Saharsalma va planlasdirma: Sohorsalma islori dovlot torofindon planlasdirilirdi vo hor bir
sohor iiclin bas plan hazirlanirdi. Baki, Gonco, Sumqayit vo Mingocevir kimi gohorlordo boyiik
yasayls massivlori salinirdi (masolon, Bakida ©hmadli, 8-ci mikrorayon, Yeni Yasamal). Hor bir
mikrorayonda moktab, usaq baggasi, poliklinika vo magazalar yerlosdirilirdi.

5. Itraf miihito miinasibat:1920-1980-ci illords tikililorin planlagdirmasi zamani bazon
yasayls binalarinin otrafinda parklar vo yasilliqlar salinirdi, lakin tikinti sahosi artdigca bu
standartlara tam omol olunmurdu. Sonaye zonalari sohorlordon konarda planlagdirilsa da, bozi
hallarda yasayis sahoalorino yaxin tikilirdi, bu da ekoloji problemlors sobab olurdu.

6. Regionlarda tikililor: Baki kimi iri sohorlordo nisboton daha keyfiyystli vo miiasir
layiholor hoyata kecirilirdi. Regionlarda iso daha sado vo standart tikinti tisullar1 totbiq olunurdu.
Kondlords tikinti daha ¢ox kolxoz vo sovxozlarin toloblorino uygun aparilirdi, bozon dovlot
torafindon tipik kond evlari layihalori do tatbiq olunurdu.

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

- 1920-1930-cu illor (ingilab sonras1 quruculuq) - bu dovrde Kéhno Bakida (Igorisohor vo
otrafi) bozi binalar dovlotlogdirildi, amma yeni tikililor osason sohorin morkozindon konarda
planlagdirilirdr. Isci mohollolori vo emalatxanalar, neftilor iiciin yataqxanalar vo yasayis evlori
sado, amma funksional planlasdirma osasinda tikilirdi.

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

Neftcilor prospekti boyunca klassik vo neoklassik torzdo ¢oxmaortoboli inzibati vo yasayis
binalar1 tikildi. Bazi binalarda milli naxig vo tslublar sovet memarligi ilo uygunlasdirilaraq
istifado olunurdu.

- 1950-1970-ci illor (Xrugsov dovrii — tipiklosmo vo sadolosmo) - Xrussovun “liikkso qarsi
miibarizo” siyasoti memarliga ciddi tosir etdi. Bir tipli layiholor iizro ¢coxmaortabali yasayis binalari
(xrugsovkalar) insa olunmaga baslandi (5 mortobali, lift vo zibil6tiiriiciisiiz). On taninmis
niimunolor: 8-ci mikrorayon, Yasamal, Ohmodli, Montin kimi arazilor hesab edilir. Bu dévr sohordo
siiratli urbanizasiya vo ohalinin sixliginin daha ¢ox artdigi dovr idi.

Xrussovka tipli binalarin layiho {izro orta istismar miiddoati - 50 il, yaxs1 texniki qullug vo
tomir oldugda - 60-70 ilo gador, asason panel va ya korpic konstruksiyali oldugda: panel binalar -
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 hoddins ¢atib. Bu
sabobdon bozi binalar gozali voziyyeto diisiir vo sokiiliib yenilonmosi masalosi glindomdadir. Baki
vo digor sohorlordo kohno binalarin sokiilmosi vo yerindo miasir yeni binalarin tikilmosi
miivoffoqiyyatlo 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. Sonaye vo infrastruktur obyektlorindon Baki Elektromas Zavodu,
Masinqayirma miiossisalari, yeni maktoblor, usaq baggalari, poliklinikalar va ticarat markazlorini vo
Baki Metropoliteninin tikintisi vo genislondirilmasini (1967-ci ildo agilmis, amma 70-80-ci illorde
yeni stansiyalar slavo olunmus) geyd etmok olar.

- 1980-1990-c1 illords tikinti tempi zoifladi, lakin holo do bazi mikrorayonlarda yeni binalar
tikilirdi. Domir-beton iri bloklu panellorls tikilon binalarin keyfiyyoti azalmaga basladi. Memarliqda
yeniliklor az, amma funksionalliq asas gotiiriiliirdi.

SSRI dévriinds Baki sohorindo tikilmis binalarin iimumi memarliq vo sohorsalma
xtisusiyyatlorini iso forglondimok olar: morkozds otrafinda halqasokilli mikrorayonlar,
morkozlosdirilmis nogliyyat vo xidmot sobokaosi; 9-12 mortobodon yuxari binalar nadir hallarda
tikilirdi (esason inzibati binalar); sohorin neft sonayesino yaxin orazilor vo sahilboyu genislonmosi.

Tohlil olunan dévrdo Azorbaycanda gohor tikintisini ohato edon yuxarida geyd olunan xiisusi
ilo 5 mortobali binalar hazirda miiasir toloblore tam cavab vermir, bir ¢ox hallarda dayaniqliliq vo
mohkomlik kimi toloblors cavab vermoklo fiziki asinmaya qismon, daha ¢ox iso monovi asinmaya
moruz qalmislar.

Beloki, yeni yasayis tikintisindoki yiiksok nailiyyatlor fonunda 5 moartabali binalarin
catismayan cohatlori daha ¢ox hiss olunur (hom istismar, hom do planlagsma baximindan).

Bu catismamazliq 5 mortoboli binalarin tikintisi zamani da aydin hiss olunurdu, lakin bununla
sonayelogdirilmis tisulla insaat fonunda he¢ do tonqidli gobul olunmurdu. Manzillorin {imumi sahasi
kicikdir - motbox, sanitar qovsagi vo s. Monzillorin planlagsmasinda vo struktur torkibindo osash



AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

catismamazliglarda da movcuddur. Boyilik ailolor iiglin 4 vo 5 otaglt monzillorin olmamasi,
manzillorin hadden artiq yliklonmasina sobab olur.

Bir tipli layiholor osasinda insa edilmis binalarda ailonin yasayis soraitinin
yaxsilalagdirilmasina iki miixtalif istigamatlordo baxila bilar:

I istigamot — binalarin istismar keyfiyystlorinin artirilmasi ilo onlarin osasli tomiri vo tomir
olunmus monzillorin yenidon ails lizvlorinin sayina uygun olaraq paylanmasi. Bu istigamotin hoyata
kecirilmosi daha az vesait tolob edir, lakin noticodo hom do az efektli ola biler, o sobabdonki,
binalarin manavi aginmasi problemini hall edir.

Ikinci istigamot — miiasir toloblora cavab vermoklo vo modvcud normalara uygun olaraq
sakinlorin yerlosdirilmosilo binalarin tokmillogdirilmosi. Bu halda ¢okilon xorclor ¢ox olacaq,
efektivlikdo yiiksolocak, belo ki, binalarin istismar vo planlagsma keyfiyysti artacaq, onlarin uzun
miiddatli istismar1 tomin olunacaq. Yenidon planlagdirma o vaxt mogsedouygundur hesab edilir ki,
homin binalarin istismar, planlasma vo konstruktiv xiisusiyyatlori yiiksak keyfityyatli monzillorin
alinmasina imkan vermis olsun. Bu tip binalarda hatta slavo mortobalorin tikintisi do magsodouygun
ola bilar.

Qeyd etmok lazimdir ki, az bir miiddstds biitlin binalarda yenidon planlasdirilma aparila
bilmoz. Bu islorin miqyasi vo imkanlar1 bir ¢ox sortlordon ashidir — material texniki baza, omok vo
vosit ehtiyyatlart vo s., buna gbéro do bu binalarda yasayis soraitinin miimkiin yaxsilagdirma
tisullarina gostoarilon iki istiqgamot iizro baxmaq lazimdir.

SSRI dovriindo Azorbaycanda vo digar kegmis SSRI respublikalarinda genis yayilmis bir
tipli 5 mortobali miixtalif seriyali (seriya 11-32, 11-35, 11-385, K-7, 1-510, 1-515 vo 1-5R) binalarin
yenidon planlagdirilma baximindan asas konstruktiv xiisusiyyatlori tohlil olunmali vo ilk névbado
texniki baxis kegirilmolidir. Burada mogsod binanin yilikdasiyan konstruksiyalarinin texniki
voziyyatlorinin  qiymotlondirilmosi, onun yilikdasiyan konstruksiyalarinda zodolorin = vo
deformasiyalarin agkar olunmasi va golocak istismarin miimkiinlityii haqqinda miihandisi takliflorin
verilmasidir. Bunun {i¢iin ixtisaslagsmig elmi-todqiqgat institutlar1 torafindon asagidaki islor yerino
yetirilmoalidir:

- binanin konstruktiv holli vo biindvra konstruksiyalarinin novii, xilisusiyyatlori miioyyon
miloyyon edilmali;

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

- ylikdasiyan konstruksiyalarin materiallarinnin méhkamlik gdstaricilori toyin edilmali;

- yiikdasiyan konstruksiyalarin istismara yararli olub-olmamasi todqiq edilmali;

- yiikkdasiyan divarlar vo ortiik konstruksiyalari todqiq olunmali, mévcud zadolor askar edilorak
onlarin xiisusiyyatlori 6yronilmali vo yaranma sobablori toyin edilmolidir;

- movecud zodolorin aradan qaldirilmasi vo yasayis binasinin goalacok tohliikasiz istismarinin
tomin edilmasinin miimkiinliiyt todqiq edilmalidir;

-alinmig naticalor asasinda miitoxassis rayi vo tokliflori verilmalidir.

Binalarda aparilmis todqigatlar asasinda miioyyon edilmisdir ki, onlarin konstruktiv sxemi
enind daxili vo yiikdastyan xarici, eloco do uzununa 6zyiikiiniidastyan xarici divarlara asaslanir. Bu
divarlarin biitin panellori tokma nazikqabigli qabig-plitodon hazirlanmisdir. Monzillorarasi
arakosmado qalinlig1 125 mm olan agaclifli plitolor désonmisdir; xarici divarlarda qalinligr 10 sm
olan minerallifli istilikizolyasiya gat1 verilmisdir.

Xarici divarlarda texnoloji xiisusiyyatlordon irali golorok bazi qilisurlar mévcuddur. Sment-
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qum qaris1g1 olan betondan hazirlanmis nazik divarli plita-qabirgalar, kicik qalinliga vo {izerinds
coxlu sayda catlara malikdir. Panellordo shomiyyatli doracods aralanmis ¢atlar ¢goxdur, ortiiklorin vo
daxili divarlarin sos izolyasiyas: toloblore uygun olsa da, aradan qaldirilmasi miimkiin olmayan
geyd olunan istismar satigmamazliglarini vo binalarin konstruksiyalanin timumi veziyyatini nozaro
almagqla, bu seriyal1 binalarda yenidon planlagsdirma moagsadouygun hesab edilmir.

Umumiyyatlo bir tipli iri panel bloklardan ibarat 5 morotobali binalarin asas xiisusiyyatlori vo
planlasdirma prinsiplori hesab edilir:

- mortaba say1: 5 mortoba; monzil sayi: har moartobads 3 manzil; monzil tiplari: 1, 2 vo 3
otaqli; moartobs hiindiirliiyii: 2,48-2,59 m; liftlar: yox; balakonlar: oksor 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 manzil bolgiisii:

1 otaqh monzil: 30,5 m? (yasayis sahosi: 16,17 m?, motbox: 6,7 m?);
2 otaqh manzil: 44,—46,1 m? (yasayis sahosi: 29,7-31,6 m?, matbox: 6,7 m?);
3 otaql manzil: 61,39 m? (yasayis sahasi: 47 m?, matbax: 6,7 m?).

Bu binalarin miiasir tolablors uygun yenidon qurulmasi va planlagdirilmasi onlarin konstruktiv
xiisusiyyatlorindon, orazinin geoloji vo hidrogeoloji soraitindon asili olaraq miimkiin hesab edilso
da, névbati 50 il miiddatinds istismarinin nozordos tutuldugu hallarda effektivli sayila bilor.

NOTICOLOR

1. 1920-1980-ci illordo Azorbaycanda tikinti vo memarliq faaliyyati, iqtisadi vo texnoloji
toloblorino uygun tikinti xlisusiyyatlori arasdirilmig, onlarin daha ¢ox monavi aginmaya moruz
qaldiglar1 va talablors uygunlagdirilmasinin miimkiinstizliiyii tosbit edilmisdir.

2. Binanin yenidon planlasdirilmas: yiikdasiyan konstruksiyalarinin texniki vaziyyetinin
giymotlondirilmasi, onun yiikdasiyan konstruksiyalarinda zodslorin vo ¢atismamazliglarin askar
olunmasi vo golocok istismara miimkiinliiyli haqqinda ixtisaslagmis elmi-todqiqat institutlarinin
ray va tokliflori nazars alinmagla yering yetirilmalidir.

3. Binanin tomir Vo borpast zamami sokiintii iglori aparilarkon tikilinin yiikdasiyan
konstruksiyalarinda askar olunmus zadsalonmalar nazors alinmali vo miiayina, giiclondirms,
tomir va barpa islari aparilarkan tikinti tohliikasizlik gaydalarinin taloblari nazors alinmalidir.

4. Azorbaycanda binalarin yenidon qurulmasi prosesi miiasir miihondis-texniki yanasmalarin,
tikinti normalarinin vo sohorsalma prinsiplorinin inteqrasiyasi asasinda hoyata kecirilmolidir.
Burada osas mogsed movcud binanin dasiyict qabiliyystini, istismar tohliikesizliyini vo
funksional gostericilorini artirmaqla, onun miiasir toloblore uygunlasdirilmasidir. Bu prosesds
miithondis-texniki  hollor binanin  konstruktiv ~ sisteminin  diagnostikasina, yaranmis
deformasiyalarin vo korroziya zadslonmalorinin tohlilino, hamginin, enerjidon samarali istifado
vo istilik miihafizasi gostoricilorinin optimallagdirilmasina asaslanmalidir.

5. Yenidonqurma layihslorindo enerji somoraliliyinin tomin edilmesi {¢iin istilik izolyasiyasi,
ventilyasiya vo iglimo nozarot sistemlorinin yenilonmosi texniki todbirlor planina daxil
edilmoaldir. Beloliklo, yenidon qurma ii¢lin gobul edilmis gorarlar vo miihondis-texniki hallor
binanin istismar miiddotinin artirilmasina, dayanigliliginin artirllmasina vo sohor miihitinin
davamli inkisafina xidmot etmolidir.



AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

Istifado edilmis adabiyyat
1. AzDTN 1.7-1 “Bina va qurgularin yiikdasiyan insaat konstruksiyalarinin miiayinosi qaydalar1”,

Baki1 -2008;

2. AzDTN 2.7-2 “Yasayis binalari. Layihalondirma normalar1”;

3. Eminov Y.M. , B.M. Hiiseynov, S$.9. Qarayev, S.T. Mirzozads “Xankondi sohori, Qarabag
Universitetinin kampusunun arazisinds yerlasan 5-mortabali, 4-bloklu, 36 manzilli 3 sayli
yasay1s binasinin texniki voziyyasti haqqinda roy”, Baki- 2025;

4. Bliyev 1.Q. “Bina vo miihondis sistemlorinin rekonstruksiyas1”, Baki -2005;

Yusifov M.Z. “Bina va qurgularin texniki voziyyatinin tohlili”, Baki- 2021;

6. Quliyev F.M. “Bina vo qurgularin miiayinasi vo siag1”, Baki- 2021.

o

AHAJIN3 ONbITA PEKOHCTPYKIIUM MATUITAXKHBIX 3JAHUM,
IOCTPOEHHBIX B ABEPBAVI’KAHE 1960-1980-b1X romax
0.¢h. no mex., ooy. Imunos A.M., 0.¢. no apx., ooy. Ancagpapos H.H.
Azepbaiioscanckuit HUU Ctpoutensctea u Apxutextypoi

AHHotanmus: B craThe aHAIM3HUPYIOTCS OCHOBHBIE OCOOCHHOCTH CTPOUTENBCTBA B
Azepbaiimxkane B 1920-1980 rr. m obume apXUTEKTypHO-IPaAOCTPOUTEIbHbBIE XapaKTEPUCTHKH
CTPOUTENIBHBIX PaboT. OOOCHOBBIBAETCS, YTO OHM HE B IOJHON Mepe OTBEYAIOT COBPEMEHHBIM
TpeOOBaHUSAM, U XOTA YAaCTUYHO OTBEYAIOT TPEOOBAHMSAM JIOJTOBEYHOCTH M MNPOYHOCTH, HO B
OonplIel CTENEHW TOJBEPKEHBI MOpaibHOM dpo3un. Ha ¢(oHe BBICOKHX TOCTHKEHUH
CTPOUTENIbCTBA B HAILICH CTpaHe HEJAOCTATKU S-3TaKHBIX 3JaHUN CTAHOBSTCS BCE 0oJiee 3aMETHBIMU
(KaK ¢ TOUKM 3pEHMs HKCIUTyaTalluy, TaK M IJIAHUPOBKH), B CBSI3U C YEM HM3Yy4aeTCsl BOZMOXKHOCTb
UX PEKOHCTPYKLUH U IIJIAHUPOBKH.

KuroueBble ciioBa: meperuiaHupoBKa, CTPOUTENBCTBO, (PU3MUECKH W MOpalbHBIN HM3HOC,
CTPOMUTEJbHBIE TEXHOJIOI MU, TEXHUYECKOE COCTOSHUE.

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
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.
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TIKINTI MATERIALLARI

UOT 691.32;691.328 https://doi.org/10.30546/24094560.2025.2.43.023

BETON UCUN DOLDURUCULARIN STANDARTLARINDA
SAXTAYADAVAMLIQ GOSTORICISININ TOYININDO VO
QiYMOTLONDIRILMOSINDO ZiDDiYYOTLI AMILLORIN TODQIQi

tex. iizra.f.d. Bayramov F.H., kimya iizra f.d. Mustafayev K.N. _
FHN. S.8.Dadasov adina Elmi-Tadgiqat Layiho Konstruktor va Insaat Materiallar: Institutu

Xiilasa: Bu mogqalado beton iiciin doldurucularin standartlarina istinad edilorok gostorilir ki,
eyni materialin dondurulub-agilma, yaxud tezlosdirmo isullarindan hor hanst biri ilo
saxtayadavamliq markasin1 toyin etdikdo noticolor eyni alinir. Lakin, aparilan todqiqatlar
gostormisdir ki, intruziv, ¢okiintli vo metamorfik siixurlardan hazirlanmigs beton {i¢iin doldurucularin
saxtayadavamliq gostaricisi standartda nozords tutulan hor iki tisulla toyin edib qiymaotlondirildikdo
yoxlanilan F100 markas1 iizro eyni notico alinir. Effuziv slixurlardan hazirlanmis doldurucularin
saxtayadavamliq markasi hor iki iisulla toyin edildikde forqli naticolor alinir. Dondurub-agilma
isulu ilo saxtayadavamliq markast F100 miioyyon edilon effuziv siixurdan doldurucunu
tezlosdirilmis iisul ilo toyin etdikdo saxtayadavamliq markasi F50 alinir. Gostorilon ziddiyatin
effuziv siixurlardan hazirlanan doldurucularin torkibindo siliso fazanin vo amorf silisium dord
oksidin olmasi ilo izah edils bilor.

Mogqalado effuziv siixurlardan beton {i¢iin doldurucularin standartinda nozordo tutulan
tezlosdirilmis tisulla saxtayadavamliginin toyinina yol verilmomasi gostorilmisdir. Eloca do alinan
elmi naticonin miivafiq standartlarinda nozors alinmasina baxilmasi toklif edilmisdir.

Acar sozlar: intruziv, effuziv, ¢okiintii, metomorfik, beton, doldurucu, saxtayadavamliliq,
marka.

Molum oldugu kimi adi beton ii¢lin doldurucularin keyfiyyotini miioyyon edon osas
gostoricilordon biri do onlarin saxtayadavamliq gostoricisidir. Olkemiz Kicik vo Bdyiik Qafqaz
daglar1 ilo ohato olunub vo bu orazilordo miixtolif monsoli dag siixurlar1 genis yayilmisdir [1].
Bunlar1 noazoro alaraq beton iiglin doldurucularin saxtayadavamliq gostericisinin daha genis
oyranilmasi bdyiik elmi-praktiki shomiyyoto malikdir.

Moévcud standartlarin analizi gostarir Ki [2,3], beton ti¢lin doldurucularin xirdalanmada markalari
toyin edilon zamani siixurun monsayi, donalarin ¢inqgil vo qirmadas olmasi nazors alinir. Bels ki,
standartda [2] doldurucularin xirdalanmada markasi normalasdirdigda ¢okiintli vo metamorfik
stixurlar iizro xirdalanmada itkini eyni komiyyatlo, piiskiirmiis slixur intruzuv vo effuziv olmagla
xirdalanmada itkilori miixtalif kamiyyastlorlo qiymatlondirilir. Eloca do eyni marka {izro ¢inqilin va
cinqildan qirmadasin xirdalanmada itkisi miixtelif kamiyyatlords qiymatlondirilir.

Doldurucularin xirdalanmada markasi toyin edilon zamani geyd edilon miixtolif yanasmalara
baxmayaraq saxtayadavamligin toyini zamani siixurlarin mongoyi vo donolorin formasi nozoro
alinmir. Osas tisul kimi gabul edilon dondurulma-donu agilma iisulunda doldurucunun siixurunun
vo formasimin nozora alinmasi gobul edilondir. Belo ki, -18°C + 2°C temperaturda soyuducuda
dondurulma ilo homin temperaturda xarici miihitin saxtasinin tosiri demoak olar eynidir. Hor iki
halda doldurucu eyni temperaturlu saxta tosirino maruz qalir.

Standart [2] tizro tezlosdirilmis tisulla doldurucunun saxtayadavamliq markasi toyin edilon
zamani material, natrium sulfat duzunun sulu mohlulu hopdurulmagla 105 + 5°C temperaturda toyin
edilir. Standart eyni materialin iki Gisuldan hor hansi biri ilo saxtayadavamliq markasinin toyin
edilmasina yol verir. Har bir iisulun yoxlama meyarina uygun saxtayadavamliq qiymotlondirdikdo
standart eyni komiyyatli marka iizro gostoricinin alinmasina tominat verir.
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Qarabag bolgosi azad edildikdon sonra bolgonin iqlim soraitini, miixtalif siixurlarla, o climlodon
maqmatik siixurlarla zonginliyi nozero alinaraq S.©.Dadasov adina Elmi-Todqiqat vo Layiho
Konstruktor Insaat Materiallar1 institutunda saxtayadavamhigin toyini {isullarmma elmi baxis
doyismisdir. Belo ki, tezlosdirilmis iisulla saxtayadavamliq markasinin toyininde 105+5°C
temperatur vo mohluldaki Na* vo SO4% ionlarmin doldurucunun hazirlandigi siixurun kimyovi vo
mineraloji torkibindon asili olaraq onun donolaring slave genislonms ilo miisayist olunan fiziki,
mimkiin reaksiya naticosindo kimyovi tosirin do ola bilocoyi elmi baxist yaranmisdir. Elmi-
texniki odobiyyatla, gostorilon amillorin = silixurlarin  mengoyindon asili olaraq onlarin
saxtayadamligina tosiri haqqinda todqiqat isloring rast golinmomisdir.

Yuxarida gostorilon is¢i hipotez vo institut laboratoriyasinda is prosesindo rast golinon miioyyon
moqamlar siixurun mongoyindon asili olaraq doldurucularin saxtayadavamliginin osas lisul kimi
qobul edilon dondurulma-agilma vo tezlogdirilmis iisulla natrium sulfat duzundan istifado etmoklo
105+5°C temperaturda miiqayisali sokilde dyranilmesinin elmi vo praktiki cohotdon aktual oldugunu
gOstormisdir.

Tadgiqat beton {i¢iin dag siixurlarindan olan doldurucularin saxtayadavamliq xassasinin miixtolif
isullarla Oyronilmasina hasr edildiyindon siixurlarin mengayine qisa nazor salmaq lazim golir.
Molum oldugu kimi yer gabiginin boyiik hissasini magmatik siixurlar togkil edir. Bu siixurlar ti¢
osas qrupa boliiniir; intruziv (derinlik) vo effuziv (axmus, yayilmis vo parcalanmis). Intruziv
stixurlar magmanin yerin dorinliklorinds yiiksok tozyiq vo temperatur altinda todricon soyumasindan
omala golir. Effuziv siixurlar iso magmanin yerin iist saothino ¢ixacaq axib tez soyumasindan omala
golir [4;5]. Intruziv siixurlara qranit, sienit, diorit, qranodiorit, qabro, effuziv siixurlara iso
porfiritlor, andezit, bazalt, andezit bazalt, diabaz vo basqalar1 aiddir. Parcalanmis siixurdan
doldurucular adi betonda istifads edilmadiyindon onlara bu tadqiqat isindo baxilmamisdir.

Beton liclin doldurucu kimi ¢okiintii vo metamorfik siixurlardan da istifado edilir. Miixtolif
mongali ¢okiintii siixurlarina ohong vo qum daglarii, dolomiti, maqneziti gostormok olar.
Metamorfik siixurlara marmor, 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
qabiliyyatino malikdir. Effuziv siixurlara aid olan porfirit andezit, bazalt, andezit-bazaltin mineraloji
torkibindo 10%-o godor siiso faza oldugu gostorilmisdir [6].

Bu todqigat isindo yuxarida qeyd edilon miixtolif mongoli slixurlardan asagida gostorilon
niimunalor gotiiriilmiis vo miivafiq analiz vo yoxlama-smaq islori aparilmigdir. intruziv siixurlara
aid olan qgranit vo gqranodiarit, effuziv siixurlara aid olan andezit, andezit bazalt vo ¢ay hdvzolordon
3 odod miixtolif effuziv siixur: bazalt, andezit-bazalt, andezit, porfirit garisiglari, ¢okiintii
siixurlarina aid olan iki odod ohong-qum dags1 gétiiriilmiisdiir. Metamorfik siixurlara aid olan
mormar niimunasinin analizlori aparimigdir.

AMEA Geologiya Institutunda aparilan analiz effuziv siixurlardan gétiiriilon materiallarin vo
qarisiqlarin torkibinds 30%-o qodor amort faza oldugu miioyyon edilmisdir. Bu naticonin todqiqat
[6]-do gostarilondan kaskin forqi analizlorin 60 il farqlo miixtalif cihazlardan istifado edilmasi va
digor miixtalif tosirlorin olmasi ils izah edils bilor.

Materiallarin saxtayadavamliginin toyini standartin [2], sinaq metodlarina uygun aparilmas,
alinan naticalar standartin [3] texniki sortlori lizro qiymatlondirilmisdir.
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Dag siixurlarinin reaksiyaya girma qabiliyyati kimyavi lisulla standartin [2] analiz metodu ilo
toyin edilmis vo giymaotlondirilmisdir. Materiallarin kimyovi analizi standartin [8] toloblorine uygun
olaraq rentgen fliioressent metodu ilo Spectro Xepos 05 qurgusu ilo toyin edilmisdir.

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

Noticolordon goriindiiyii kimi piiskiirmo siixurlarinin intruziv vo effuziv novlorindo SiOpy;
Al>03 oksidlorinin miqdarlart miivafiq materiallar1 xarakterizo edir. Eloco do bu siixur novlori
tictin xarakterik olan Na,O vo K20 oksidlorinin birgs miqdart 5,1%-don 8,32%-0 qodor doyisir.
Cokiintli stixurlarinda asason SiO2 oksidi iistiinliik togkil edir. Miqdan yiiksok olan ikinci oksid
CaO-dur. Bunlar1 nozors alaraq ¢okiintli siixurlar1 qum das1 ohong dasi kimi adlandirilmigdir.
Qeyd edilonls yanasi todqiqatda [8] Qudyalcayin ¢ingildan qirmadasinin 10%-1i xlorid tursusu ilo
karbonat vo silikat hissalora ayrilaraq CaCOs-nin va SiO2-vo digor oksidlorin miqdari toyin
edilmisdir. Qudyalcay ¢inqilindan qirmadasinin MIN-8 mikroskop vasitoesi ilo aparilmis
petrografik analizi onun torkibinin osason iki siixur garisigindan-qumdasi vo shongdasindan toskil
olundugu gostarilmisdir [8]. Qeyd edilonlor vo Tugyangayin ¢inqilinin kimyavi analizinin naticosi
do onun torkibinin qumdasi vo ohongdasindan ibarot oldugunu demoyo osas verir. Cingilin
torkibindo qum das1 istiinliik toskil edir. Metamorfik siixurun tomsil edon mormorin torkibindo
CaCOs-iin miqdar1 98,7% toskil edir. Kristallarin 6lgiilori 3 mm-o yaxin olmusdur.

Analiz edilon miixtolif mongoli siixur materiallarinin golovide hall olan silisium dérd oksidin
miqdar1 toyin edilmisdir. Noticolordon goriindiiyti Kimi amorf soklinds siiso fazasi olan miixtalif
effuzif siixur materiallarinin golovido hall olan amorf dord oksidin migdart 21,5 mmol/I-don 32
mmol/l-o godor doyisir. Noticolor standartla [2] normalasdirilan 50mmol/l -don ¢ox olmayib.
Intruziv siixurlarda bu gostorici 10,5-12,3 mmol/l, ¢okiintii siixurda 14,0-16,0 mmol/I-dir.
Metamorfik silixurun reaksiyaya girmo qabiliyyoti olmamigdir. Standartda [2], demok olar oksor
stixurlarin reaksiyaya girmo gabiliyyotinin oldugu gostorilir. Lakin bu onlarin mineraloji torkibi ilo
xarakterizo olunur. Bir qrup siixurun reaksiyaya girmo qabiliyysti onlarin torkibinds opalin
miqdar1 0,25% olduqda, digor qiisur slixurda turs amorf siisonin miqdar1 3,0% olduqda, basqa bir
qrupda kripto mikrokristallik xolsedonun miqdart 5% kiitlo lizro olduqda bas verir. Bu zaman
doldurucunun betonda galavi korroziyasi ola bilocayi gosterilir. Alinan naticalorinin miixtalifliyi
analiz edilon siixurlarda qeyd edilon mineral vo silisium dord oksidin migdarinin miixtalifliyi ilo
izah edilir.

Miixtolif monsoli siixur materiallarindan hazirlanmig 10-20 mm 6lgiilii doldurucunun tokiilmo
sixligl, orta sixligr vo sixligi, suhopmasi cadval 2-do verilmisdir. Qeyd edilon gostericilor
standartin [2] sinaq tsuluna uygun yoxlanilmigdir. Eloco do cadvaldo standartla gostorilon
diisturlarin kémoyi ilo hesablanmis, doldurucularin donslor arasi bosluglarinin vo moasamaliyinin
gostaricilori verilmisdir. Cadval 2-don goriindiiyii kimi intruziv siixurlarinin sixhqglart 2,72-2,77
g/sm® hoddindo, effuziv siixurlarm sixliq gostaricilori 2,67-2,73 g/sm® hoddinda, ¢okiintii
siixurlarinin 2,67 -2,70 g/sm?® metamorfik siixurununki iss 2,7 q/sm® toskil edir.

Cadval 2-do gostarilon naticolordon yalniz 5, 6 vo 7 sira sayl silixurlarin materiallarinin
mosamoliyi kaskin forglonir. Qeyd edilon materiallarin masamsliyi 5,6-7,4% haddindos, digor
materiallarin masamoliyi 1,1-1,15% haddinds doyisir.

Tadqiq edilon materiallarin siirtiilmads itkilorinin, tezlogdirilmis vo dondurulma-agilma
iisullar ilo saxtayadavamliq gostaricilorinin noticolori cadval 3-do verilmisdir.
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Miixtolif mongali siixurlardan materiallarin kimyovi analiz naticolori . Cadval 1
S/s Siixurun Materialin Y.T.i Oksidlarin migdar1, %
adi adi % SiOz A|203 CaO Fe,O3 | Na,O MgO K,0 Ti02 MnO; | P,Os SOs Comi
z
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 | Piiskiirmo-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 | Piskiirmoe-intruziv | Qranodiorit 2,94 6196 | 14,00 | 543 | 6,16 | 2,70 | 3,33 | 2,40 | 0,77 | 0,09 | 0,12 | 0,039 |99,94
3 | Piskiirmo-effuziv | Andezit 2,81 |5584 19,03 | 493 | 6,08 | 3,30 | 1,69 | 5,09 | 0,65 | 0,21 | 0.30 |0,032 |99,96
4 | Piskiirmoe-effuziv | Andezit-bazalt 4,45 |48,26 | 15,00 | 9,61 |10,25| 1,33 | 4,18 | 4,74 | 1,03 | 0,21 | 0,44 | 0,02 |99,52
5 | Puskiirme-effuziv | Qarisiq (porfirit, andezit, 2,53 | 57,31 | 15,69 | 6,54 758 | 309 | 157 | 3,15 | 0,97 | 0,16 | 0,40 | 0,06 |99,05
andezit bazalt va.s)
Bazargay koordinatlar
X-632297,31; y-4361957,24
6 | Plsklirme-effuziv | Qarigiq. Bazargay koordinatlar| 3,02 | 58,13 | 15,69 | 6,46 6,65 | 3,22 | 3,22 | 2,15 | 0,87 | 0,16 | 0,33 | 0,10 |100,0
X-632869.58; y-4360340.50
7 | Piiskiirmo-effuziv | Osason andezit olan qarisiq
(Kalbacar) 1,30 | 58,81 (1581 | 534 | 597 | 473 | 253 | 359 | 091 | 0,10 | 0,44 - 99,53
8 | Cokiintii Qum dasi, oshong das,
Qudyalcay hévzosindon 18,28 | 4369 | 7,60 | 2244 | 3,84 | 0,88 | 1,21 | 1,00 | 0,57 | 0.26 | 0,22 | 0,11 |100,0
9 | Cokiintii Qum dasi, oshang dasi
Tugyangay hovzosindon 10,09 | 61,23 | 8,70 | 11,04 | 480 | 0,63 | 1,11 | 1,31 | 0,44 | 0,33 | 0,13 | 0,10 | 99,91
10| Metomortik Mormor 43,14 1 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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Miixtalif mongali sii xur materiallardan hazirlanmis 10-20mm 6lsiilii doldurucularin fiziki-mexaniki gostoricilori Cadval 2
Stixurun Materialin Doldurucunun Doldurucunun Té')kiilvmg Orta sixligi, | Boslugu | Sixlig1 | Masamaoliyi, |Suhopmasi,
S/s ad1 ol e sixligy, 3 2 3
adi formasi olglisti, mm kg/m? kg/m kg/m3 | kg/m % %
1 2 3 4 5 6 7 8 9 10 11
1 | Puskirme-intruziv | Qranit Qirmadasg 10-20 1520 2,74 44,5 2,77 1,1 0,6
2 | Piskirmo-intruziv | Qranodiorit Qirmadas 10-20 1510 2,69 43,9 2,72 1,1 0,8
3 Piiskiirmo-effuziv | Andezit Qirmadas 10-20 1450 2,66 45,5 2,69 11 0,5
4 Puskiirmo-effuziv | Andezit-bazalt Qirmadas 10-20 1480 2,69 45,0 2,73 15 0,6
Qaris1q (porfirit, andezit,
5 | Ppiiskiirme-effuziv | ndezit bazaltvo.s) Cmngil 10-20 1500 2,54 414 | 273 7.0 1,8
Bazargay koordinatlar
X-632297,31; y-4361957,24
Piiskiirmo-effuziv | Qarisiq. Bazarcay koordinatlar
6 X-632869.58; y-4360340.50 Cimnqil 10-20 1430 2,52 40,9 2,72 7,4 2,3
7 Piiskiirmo-effuziv | Osason andezit olan garisiq Qirmadas 10-20 1380 2,52 44.4 2,67 5,60 16
(Kalbacar)
8 Cokiintii Qum das, ohong dast, ¢nquldan 10-20 1490 2,64 436 | 2,67 1,1 0,9
Qudyalgay hovzasindon qirmadasg
e Qum das1, shang dast
9 Cokiinti Tugyancay hévzosindon Cmqil 10-20 1580 2,66 40,6 2,69 1,1 0,5
10 Metomortik Marmor Qirmadas 10-20 1420 2,67 46,0 2,70 1,1 0,8
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Miixtalif moansali siixurlardan beton ii¢lin doldurucularin fiziki-mexaniki xassolori

Cadval 3

Fiziki-mexaniki gostoricilorin ad1

Tezlogdirilmis tisulla

Dondurub agilma ils

. Xirdalanmast Stirtiiliib yeyilmasi 9 o
Stixurun saxtayadavamlig1 saxtayadavamligi
Sis adi Materialin adi I'OCT I'oCT I'oCT I'oCT
Faktiki, | 8267-93 |Faktiki, | 8267-93 |Dovrlar | Faktiki, | 8267-93 | Dovrlar | Faktiki, | 8267-93
itkisi izra itkisi izra say1 itkisi izra say1 itkisi lizra
markast markast markast markasi
1 2 3 4 5 6 7 8 9 10 11 12 13
1 | Piskiirmo-intruziv | Qranit 47 1400 7,8 ni 10 1,3 F100 100 11 F100
2 | Piskiirma-intruziv | Qranodiorit 51 1400 12,9 ul 10 3,2 F100 100 19 F100
3 | Piiskiirme-effuziv | Andezit 53 1400 15,8 ul 10 8,5 F50 100 2,9 F100
4 | Puskiirme-effuziv | Andezit-bazalt 54 1400 16,3 ni 10 6,9 F50 100 1,7 F100
5 | Piiskiirmo-effuziv | Qarisiq (porfirit, andezit, 5,4 10007 17,8 %01 10 6,6 F50 100 2,8 100
andezit bazalt va.s) (1400)
Bazargay koordinatlar
X-632297,31; y-4361957,24
6 | Piskiirmo-effuziv | Qarisiq. Bazarcay koordinatlar| 5,5 1000” 21,3 n2 5 9,4 F25 50 4.6 F50
X-632869.58; y-4360340.50 (1400)
7 | Piiskiirmo-effuziv | Osason andezit olan garigiq 54 1400 16,7 i 10 9,7 F50 100 1,8 100
(Kalbacar)
8 | Cokiintii Qum dasi, ohong dast, 5,6 1000 9,7 ni 10 4,5 F100 100 2,1 F100
Qudyalgay hovzesindon (1200)
9 | Cokiintii Qum dasi, ohang dast 2,8 1000 9,4 ui 10 3,7 F100 100 2,0 F100
Tugyancay hévzosindon
10 | Metomortik Mormor 135 800 43,5 u3 10 2,1 F100 100 2,4 F100

Doldurucunun cingil formali oldugundan markasi 1000 kimi giymoatlondirilib. Markasi effuzi Va siixur kimi 1400-2 uygundur.
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Miixtolif monsoli siixurlardan hazirlanmis 10-20mm 6l¢iilii qirmadas, ¢ingildan qirmadas vo
cinqilin  sadalanan gdOstoricilori  standartin  [2] sinaq isullarima  uygun yoxlanilmigdir.
Doldurucularin siirtiilmade markasimin tayin etmok {i¢iin 5kq material gotiirtiliib, 500 dovr rofli
barabanda siirtiilms tosirino yoxlanilmigdir. Saxtayadavamliq markasi dondurulma-agilma tisulu
ilo -18+2°C temperaturda 4 saat dondurma vo 2 saat donu agilma rejimi ilo yoxlanilmisdir.

Tezlosdirilmis tlisulla saxtayadavamliq 1 litr suda 185 g 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 gdstoricilori lizro alinan yoxlama-sinaq
naticolori standartin [3] texniki toloblori lizro qiymotlondirilmisdir.

Tadqiq edilon siixurlardan 8 adadinin siirtiilmade markas1 U1, 1 adadininki 12, elaco do 13
olmusdur. Sonuncular uygun olaraq vadisinden gotiiriilmiis effuziv slixur nlimunalordan birinds vo
metamorfik siixuru xarakterizo edon marmords olmusdur (cadval 3).

Tezlosdirilmis tsulla intruziv ¢okiinti vo metamorfik siixurlardan doldurucularin
saxtayadavamliq markas1 F100 olmusdur. Intruziv siixurlardan olan 5 odod miixtalif material
doldurucunun 4 odoadi tezlosdirilmis tsulla saxtayadavamliq markasi F50, bir ododi iso F25
olmusdur. Bunlarla yanast dondurub-agilma ilo yoxlanilan 10 odod doldurucunun 9 odadinin
saxtayadavamliq markast F100, 1 ododininki iso F 50, hansmnin ki tezlosdirilmis {isulla
saxtayadavamliq markasi F25 olmusdur (Codval 3). Noticolordon goriindiiyti  kimi effuziv
siixurlardan hazirlanib yoxlanilan 5 odod materialin tezlosdirilmis iisulla saxtayadavamliq
markasinin noticolori, dondurub-acilma iisulunun naticolorindon forqli alnir. Intruziv, ¢okiintii vo
metamorfik siixurlardan olan doldurucularin hor iki iisulla saxtayadavamliq gostoricisi eyni,
yoxlanilan F100 markas1 soviyyosinds olmusdur (cadval 3).

Effuziv siixurdan olan doldurucularin saxtayadavamliq markasinin molum iisullarla
yoxlanilmasi zamani bas veron ziddiyyotin, effuziv siixurun torkibindoki siiso fazanin olmasi ilo
izah edilo bilor. Siiso fazanin vo amorf silisium dord oksidin tezlosdirilmis iisulda 105+2°C
temperaturun vo NazSOs duzunun ionlarinin tasiring bu va ya digar doracodo maruz qala bilar.

Elmi texniki odobiyyatda gosterilir ki, adi siisonin qranito nisbaton istilik genislonma omsali
boyiikdiir. Natrium ionlarn siiso fazaya osasli tosir edo bilir. Stiso torkibli vulkanik siixurun (effuziv)
golovi ila emal etdikdo amorf silisium dord oksidin alinmasi iizra coxsayl patentlor vardir, masolon
[9]. Basqa sozlo siiso faza golovi tosirindon korroziyaya ugrayir. Saxtayadavamligin yoxlanilmasi
zamani, markani agagi salir.

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

NOTICOLOR
1.Intruziv, ¢okiintii, metamorfik siixurlardan beton iigiin doldurucularin saxtayadavamligini toyin
etdikdo alinan naticolor, dondurub agilma vo tezlosdirilmis tisuldan asili olmayaraq eyni olur.
2.Effuziv slixur materiallarinin saxtayadavamligi dondurulma-agilma tisulu il yerine yetirildikdo
F100 vo F50 alindig1 halda tezlosdirilmis iisulla gostoricilor uygun olaraq F50 vo F25 olur.
3.Effuziv siixurdan materiallarin tezlosdirilmis {isulla saxtayadavamliginin toyinine yol
verilmomolidir. Alinan elmi noticonin miivafiq standartlarda nozors alinmasi toklif edilir.
Istifado olunmus adobiyyat

1. Fotoliyev S.A., Imanov ©.M., Bayramov F.H. Azorbaycan Respublikasinda tikinti materiallarmin
mineral xammal ehtiyyatlar1. Baki 2000, 200s.



AZORBAYCANDA INSAAT va MEMARLIQ Ne2. 2025

N

. TOCT 82690-97 Illebenp u rpaBuii W3 IUIOTHBIX TOPHBIX MOPOA U OTXOAOB MPOMBILIUICHHOTO
NPOU3BOJCTBA I CTPOUTENBHBIX padoT. MockBa Ctanmaptungopm 2018.

3.TOCT 8267-93 1llebeHp 1 rpaBuii U3 MIOTHBIX TOPHBIX MOPOJ M OTXOJOB ISl CTPOUTEIBHBIX PadoT.
Texamdaeckue ycnoBus. MockBa Ctarmaptuadopm 2018.

. Ismayilov Z.C. Insaat materiallar1 vo momulatlar1 Baki 1999, 236 soh.

. l'opuakos I'.H. baxenos F0.M. CtpoutenbHbie Matepuaisl M., 1986, 688C.

. @aramueB C.A. PeaknoHHast cCltoCOOHOCTH TOPHBIX MTOPOJ U (POPMUPOBAHUE CBOICTB CTPOUTENBHBIX

marepuanioB. baky 2000 356 c.

7. TOCT P 55410-2013 «Orneynopsl. XuMHYECKUH aHaMU3 PeHTreHo(IyopecueHTHBIM METOJOM
Mocksa Cranmgaptuadopm 2014,

8. Bayramov F.H., Imanova O.M. Béyiik Qafqazin simal-sorq yamaclarindan gaylarin ¢inqildan beton
ticiin hazirlanan qirmadaglarin fiziki-mexaniki xassolori vo zororli qarisiqlart haqqinbda Azarbaycan
Kimya jurnali Ne4, 2012, soh 122-125.

9. IMarent P® Ne 2261840, CO1B 33/12; 33/8 18.06.2004.

HUCCJIEAOBAHUE MTPOTUBOPEYUBBIX ®AKTOPOB I1PU ONNPEJAEJIEHUU U
OIIEHKE ITOKA3ATEJISI MOPO30OCTOMKOCTH 3AITIOJTHUTEJIEN 111 BETOHA
K.T.H. baiipamoB ®@.I'., k.x.H. Mycradaen K.H.

HU u lIpoexmno-Koncmpykmopckuii Uncmumym Cmpoumenvuvix Mamepuanos um. C.A JJadawesa

o 01 &~

AHHOTanms: B ngaHHOH craThe, cchlasich Ha CTaHAAPTH HA 3aTIONHUTENH AJs OeTOHA, MOKa3aHO, YTO
TP OTNpeeNIeHNH MapKd MOPO30CTOMKOCTH OJHOTO M TOTO K€ Marepuaja Kak METOJOM 3aMOpPa’KWBAHUS -
OTTaWBaHUs, TaK U METOJIOM YCKOPEHHOI'O TBEpJEeHHs, MOIydaroTcsd OJMHAKOBBIE pe3ynbTaThl. OnHaKo,
WCCIIEZIOBAHMUS TIOKA3aJTH, YTO TIOKA3aTeIH MOPO30CTOMKOCTH 3aroHUTENeH 1 OETOHOB U3 HHTPY3HUBHBIX,
O0CaZOYHBIX W METaMOpP(UYECKUX IOpOJ MpPU ONpeACIeHMH OOOMMHM METOJaMHM, IPEAyCMOTPEHHBIMH
CTaHIApPTOM W TPH OIIEHKE [NaloT OJWHAKOBBIM pe3ynmbTar mo wmapke F100. Omnpenenenme wmapku
MOPO30CTOMKOCTH 3amoyHuTeNed u3 3¢ QYy3UBHBIX TOPHBIX MOPOA OOOMMH METOJAMH, JAal0T pa3INYHbIC
pe3yabTarsl. [Ipu nomyyennu mapku no moposocroiikoctu F100 meTonom 3aMopaKuBaHus -OTTauBaHUS 1S
3anoJaHuTeNs U3 3¢ Py3UBHBIX MOPOX, YCKOPEHHBIM METOIOM MapKa Mo MOPO30CTOHKOCTH nomydaercs F50.
[loka3zaHo, 4TO yKa3aHHOE HECOOTBETCTBHE MOXET OBITh OOYCIOBICHO HAJIMYHMEM B 3allOJHHUTENSX U3
3¢ $y3UBHBIX TOPOJ cTEKI0(a3sl 1 aMOPPHOTO TETPAOKCHIA KPEMHHSI.

B crartbe noka3aHo, 4TO YKa3aHHBIM B CTaHAAPTE YCKOPEHHBIM METOI ONPEIEICHHUSI MOPO30CTOMKOCTH HE
MIPEJICTABIISIETCS BO3MOXKHBIM ISl 3aroyiHuTeNiell 0eToHOB u3 3¢ (y3WBHBIX TOPHBIX MOpOA. Takxke
MPEIOKeHa BO3MOXKHOCTH  PAacCMOTPEHHS  TOJYHYEHHOTO  HAyYHO-TIPAaKTHYECKOTOo pe3yibTaTa B
COOTBETCTBYIOLIMX CTaHAAapTaXx.

KiroueBble ciioBa: MHTPY3UBHBIH, 3 (y3uBHBIA, ocanouHbli, MeTaMopduUecKuii, OETOH, 3aIIOIHHUTED,
MOPO30CTOMKOCTh, MapKa.

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

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.
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OCOBEHHOCTH 9KOJOI'MYECKOI'O MTIPOEKTUPOBAHMUAA.
«3EJIEHBIE» CTAHIAPTBI

kano. apx. Canumosa A.T. Azepbationcanckuti Apxumexmypro-Cmpoumenvuviii Ynueepcumem

AHHOTAIUSA. DKOJIOTHYECKOE MPOCKTHPOBAHHUE MPEICTABISAET COOON CHUCTEMY MPOEKTHBIX
peuieHud, oOecleYnBAIONIMX MHUHUMAIbHOE BO3JCHCTBHE HA MPHPOILY, paAlMOHATBHOE
UCIIOJIb30BaHUE PECYPCOB U CO3/IaHHE ONMarompusTHON cpelbl oOuTaHus. B cTatbe gaHa OleHKa
MIPUHITUIIOB ¥ TIEPCIIEKTUB IKOJIOTHIECKOTO MTPOCKTUPOBaHMS. B cTaThe mpoBeeH 0030p KIFOUEBBIX
MPUHLIMIOB, 33/1a4 M HAIPABICHUN Pa3BUTHS IKOJOTHYECKOro MpoekTupoBanus. [logu€épkrBaercs
3HaYeHHWE BHeIpeHus «3enéHpix crangaproBy (LEED, BREEAM, DGNB wu ap.) kak
MHCTPYMEHTa MHMHHMMH3allMM BO3JECUCTBUS 3[aHUM HAa OKPYKAIOIIYI0 Cpely M IOBBIIICHUS
sHeprodpexTuBHOCTH. PaccMoTpeHa MeXIyHapoaHas MIPaKTUKa CepTUDHUKAIIAN 3TaHHH.

Ki1ioueBble €10Ba: SKOJIOTHUECKOE MPOCKTUPOBAHKE, «3EICHBIC» CTAHIAPTHI, CEPTHPUKAIINH
3aHUM.

DKOJIOTHYECKOE TPOCKTHUPOBAHUE TNIPEJCTABISAECT COOOM CHCTEMY IIPOCKTHBIX pEIICHUH,
o0OecreynBarOMX MUHUMaJIbHOE BO3ACHCTBUE HA TNPUPOIY, pAalOHAJIbHOE HCIOJIb30BaHUE
pecypcoB U co31aHue OIaronpuATHON cpebl OOMTaHus. B ero ocHOBE JICKUT NPUHIIUI TAPMOHUH C
INPUPOIHBIM JIaHAMAPTOM. DKOJIOTUYECKHE MPOOJIEeMBbl, BbI3BAaHHbIE MHTEHCUBHOW ypOaHM3aLuei,
IIPOMBIIUICHHBIM ~ Pa3BUTUEM U YPE3MEPHOM  DKCIUIyaTaUMell  IPUPOJHBIX  PECYPCOB,
aKTyaJIM3UpOBaI HEOOXOUMOCTD MEepPexo/ia K YCTOWYMBBIM MOIX0/1aM B MPOEKTHpoBaHUH. OJHUM
u3 Hamboyiee aKTyaJbHBIX BOIPOCOB B 3TOW CBSA3HM SIBIISETCS BOIMPOC SKOHOMHW JHEPTHH U
CTpOUTENBCTBA 3HEProdhdekTuBHBIX 31aHuH. CTPOrHil yueT NpUpOIHO-IKOIOTUIECKHX (aKTOPOB
U OIpEJeolIee pa3BUTHE HOBBIX TEXHOJIOTUH OTHOCATCS K OOIIMM MpoOiieMaM, KOTOpbIe CTOST
CeroJHs Iepes; MHUPOBBIM cooOuiecTBOM. B Hacrosiee BpeMs aKTyaldbHbl OMONOIXOABI K
MIPOEKTUPOBAHUIO 3JaHUN U COOpPYXKEHMH, U Cc(HOpPMHpPOBaHBI «3€JCHBIE CTAHAAPTHD -
9KOJIOTMYECKHE HOPMATHUBBI. DKOJOTMYECKOE MPOECKTHUPOBAHUE B APXUTEKTYpE, 4acTO HA3bIBAIOT
«3ENICHONW» WM «yCTOMYMBOW» apXUTEKTYpOH, HAIpaBiICHO Ha CO3JaHUE HHEProd(PQeKTUBHBIX,
HKOJIOTUYECKH YHMCTBIX M KOM(GOPTHBIX IS NpOXXHUBaHUS  00bEKTOB. B ocHOBe
HKOJIOTMYECKOTO NMPOCKTUPOBAHMS JIEKUT KOMIUIEKCHBIN IOAXOJ, YYUTHIBAIOIIUN JKOJIOIMYECKHE,
COLIMaJIbHbIE U KOHOMHUYECKHE (PAKTOPHI.

OKOJIOTUYECKOE TPOECKTUPOBAHUE KaK HaIlpaBICHHE APXUTEKTYPHOI'O IPOEKTHUPOBAHUS
chopMHpOBaIOCH BO  BTOpOi  mojoBuHe XX  BEKa, ONHpasChb Ha  TPaJUIMOHHbIE
npupojocOeperaroye MpakTUKU U HOBelIIMe Hay4yHble pa3pabotku [1, c.12]. Yxke ¢ 1980-x ronos
0co00€e BHUMAHHUE YJENSETCS SKOJIOTMYECKOH O€30MacHOCTH >KWIMINA U KadeCTBY BHYTPEHHEIO
BO3/yXa, [JIe IPUOPUTET IMOJIYYaIOT PEIICHUs, BIUAIONINE HA IOBBIIIECHHNE KaueCTBA BHYTPEHHETO
BO3/lyXa U YJIYUIICHUE YKOJIOTHUECKON 0€301acHOCTH 37aHMA.

C xonma 1990-x romoB K TpeOoBaHMAM K OHKOJOTMYHOCTH M 3HEProdpPeKTUBHOCTU
N00aBIIsAIOTCS TpEOOBaHMSL, KOTOPbIE 00ECIEUNBAIOT 3alUTY OKpY KaroIlel cpebl.

VYcToiunBas U 3KOJOrMYECKU ONTUMajlbHas FOPOACKasl cpesia OOUTaHUS MOXKET OBITh CO3JjaHa
TOJIBKO TPHU PAlMOHAJIBPHOM COYETAHUU XO3SMCTBEHHOH NEATEIbHOCTU C MPUPOJOOXPAHHBIMU
MEPONPUATHIMHA. APXUTEKTYPHO-TUIAHUPOBOYHBIE PELICHUS JOJDKHBI HAWIydlIIMM  00pa3oM
YUUTBIBATH IOJIOKUTEIBHOE BO3JEHCTBUE HAPY)KHOTO KIMMaTa U MaKCHUMaJbHO HEWTPaN30BaTh
€ero oTpuuareiabHoe Bo3jeiictBue. M3 MeponpuATHi, CHOCOOCTBYIOIIMX  HOBBIMICHHIO
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9HEpProd(PEeKTUBHOCTH, B OTCUYECTBEHHOW TPAKTHUKE MPOCKTUPOBAHMS HCIIOIB30BAIUCH TaKHE
OCHOBHBIC TPUHIIUIIBI KaK yUeT MPUPOTHO-KIUMMATHIECKHX OCOOCHHOCTEH MECTHOCTH, CKBO3HOE
MPOBETPUPOBAHUE, YUET HOPM HHCOISAILNU, KOMIAKTHOCTh apXUTEKTYPHOU (OPMBI, TpUMEHEHUE
OTPaKIAIONINX KOHCTPYKIUH C y4eTOM TpeOOBaHUI TETUIOU3OJISIIHNH.

Dphexmusnocmo «3e1EHLIX 30AHUIY NO OAHHBIM

MeAHCOYHAPOOHO20 dHepeemuyeckoeo azenmemea (IEA). Tabn.1.
Tloxka3aTean OOBLIYHEBIE 31aHUSA «3eéHpIe» 3TaHuS
DHepronorpedieHue 100% 60-80%
BonomnoTpedinenue 100% 70-80%
Briopocer CO: 100% 60-80%
OKCILTyaTallMOHHBIC PACXOIbI 100% 65-85%

CerogHsi akTyajgbHbl TAaKUE AaCIEKThl KaK SKOJOTMYECKHE CTPOUTEIbHBIE MaTepUallbl,
3¢ deKTUBHOE HCTIONIB30BaHUE IPUPOIHBIX PECYPCOB, IHEPrOd3(PPEKTUBHOCTD U T.J. DKOJOTHUECKOE
MPOEKTUPOBAHHE BKIIOYAaEeT B Ce0s KOMIUIEKC Mep IO COKpAIEHUIO HHEPronoTpeOieHus,
BOJIOIIOTPEOJICHUS, DKOJOTUYECKUX 3arpsi3HAIOLIMX BEIIECTB W OTXOJOB, a TakKke [0
HCIOJIb30BAHUIO SKOJIOIMUECKH YUCTBIX MaTEPUAIOB U TEXHOJIOTHIL:

1. MuHuMH3anusl BO3JACHCTBHS HA OKPYKAKUIYI0 Cpeay: INPOCKTHUPOBAHHE 3JaHUN C
Y4eTOM HKOJOTHYECKUX TpeOOBaHUI MpeirnojaraeT CHH)KEHHE IHEpro- M BOJONOTpEOSICHHUS,
HCIIOJIb30BAHUE 3KOJIOTNYECKU YUCTHIX TEXHOJIOTHM.

2. JHepro3¢g¢eKTHBHOCTD: ucrosib3oBaHue  3(P(EKTUBHBIX  SHEprocOeperarmmnx
TEXHOJIOTHM, TaKUX KaK CHCTEMBbl OTOIUIEHMS,, BEHTWISLUU U KOHAUIMOHUPOBAHUSA BO31yXa,
TEIJION30JIAILIMN U YMHOI'O OCBELICHUS.

3. BopocOepe:xxenune: BHeapeHHWe cHucCTeM cOopa W OYHCTKHM  JOXKIEBOW  BOJIBI,
UCIIOJIb30BaHKE BOJOCOEPEraroiero CaHTEXHMYECKOro 000pyA0BaHUsl.

4. JKojJ0ruYecKne MaTepHasbl. NPUMEHEHHUE CTPOUTENBHBIX MaTEpPHAIOB C HHU3KUM
COJICP)KAaHUEM BpEAHBIX BELIECTB, HW3TOTOBICHHBIX M3 BO300HOBIIIEMBIX pECypCOB WIIH
BTOPUYHOI'O CHIPbSI.

5. YnpaBiieHue 0TX0AaMHu: pa3paboTka cTpaTeruii MO YMEHBIIECHUIO, IOBTOPHOMY
UCIIOJIb30BAaHUI0O M TepepabOoTKe OTXO0J0B, OOpa3yloIIUXCcs B Mpoliecce MPOU3BOJICTBA U
JKCIUTyaTaluu.

6. BuyrpenHuii kom¢opt: Co3naHue 310poBOH U KOMQPOPTHON cpeabl Uil KUTENeH u
HOpEeaNpUIATHIA, BKIIOYasi 00ecrieueHre BBICOKOTO Ka4eCcTBa BO3/IyXa U €CTECTBEHHOT O OCBELICHMS.

Bo mHorux crpaHax pa3paboTaHbl U JIEHCTBYIOT METOMBI OLEHKH IKOJIOTHYECKH YUCTOTO U
YCTOWYMBOTO Pa3BUTUS CTPOUTENBCTBA, KOTOPbIE BKIIOYAIOT M KPUTEPUH SHEProdPPeKTUBHOCTH
3MaHuil. 3maHUS  TOPOXOIAT cepTuduimpoBaHue 1O pasnmuuHbiM  cuctemam: BREEAM
(BenmukoOpuranusi), LEED (CILA), DGNB (I'epmanus), OMID (Ka3axcran) u apyrue,
paspabotannsie 6osnee yem B 40 crpanax (ABctpanus, Kanama, Uuaus). «3eneHple cTraHaapThh
CTPOUTENBCTBA — OJHO M3 CaMbIX [MEPCIEKTUBHBIX HANpPABICHUI pPa3BUTUS HE TOJIBKO
CTPOMUTEILHOI0 KOMILJIEKCA, HO U COLIMAJIbHOM Cpe/ibl 001IeCcTBa.

PeliTUHTrOBBIE CHCTEMBI NO3BOJISAIOT NPUCBOMUTH IPOEKTY OLIEHKY, BBIPAKAEMYI0 B CyMMeE
0a/JIOB MO Py MPUOPUTETHBIX HAMPABICHUN, XapaKTEPHU3YIOIIUX MPOCKTHBIC PELICHUS.

Uucino OLEeHMBAaeMbIX HANpaBICHU U UX BECOMOCTb OINpPEAENsIeTCs HalUMOHAIBHBIMU
MIPUOPUTETAMH U CUCTEMOM HOpMUpPOBaHMs. Kak mpaBuiio, pedTUHIOBBIE CUCTEMBI PEAIU3YIOTCS B
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dbopMe TOOPOBOJIBHBIX HAIMOHAIBHBIX CTAHIAPTOB. J[eITebHOCTh HAIMOHAIBHBIX PEHTHHTOBBIX
CUCTEM B O0O0JIACTH OJKOJIOTHYHOTO U JHEProd(pPeKTUBHOTO CTPOUTEIHCTBA KOOPIUHUPYETCS
MexayHapoHBIM KOMHUTETOM IO TaK Ha3bIBAEMbIM «3eJieHbIM 31anusmy» (Green Building Council).

PaccmatpuBas cucteMbl cepTudUKalnu «3eleHble CTaHAapThD», CIEAYET BhIICTUTh:

1. LEED - pykoBOJACTBO IO SHEPreTHUYECKOMY H OSKOJOTHUYECKOMY IPOCKTHPOBAHUIO,
pazpaboranHoe ASHRAE u CoBeToM 1O apXUTEKTYype U CTPOMUTEILCTBY «3€JICHBIX» 3JaHHM
(CIA). OcHoBHOI 3amadeil KOTOPOTO CTaj0 COJEHCTBHE BHEIAPEHHUIO SKOJOTUYECKH YHCTHIX
TEXHOJIOTUI CTPOUTEIBCTBA 3aHHIA;

2. BREEAM (The Building Research Establishment, BRE) - merox skoiorudeckoii
AKCIIepPTHU3bl, pazpaboTaHHbIi VccnenoBareabCKUM LIEHTPOM IO BOMPOCAM CTPOUTENHCTBA 3AaHUMA
(Benukobpuranus). BREEAM paccmarpuBaeT AeBATh OCHOBHBIX KaTE€rOpHil: BpeIHbIE BHIOPOCH B
aTMocdepy, 3eMIICTIONB30BAHUE M DKOJIOTHUS, OTXOJIbI, MaTepHalbl, BOJOIMOIL30BAHUE, TPAHCIIOPT,
SHEPreTHKA, 3I0POBbE U OJIATOYCTPONCTBO, MEHEKMEHT.

3. DGNB (German Sustainable Building Certificate) — co3mannsiii coBetom 'epmanuu 1o
HKOJIOTMYECKH YHUCTHIM U YCTOMUYMBBIM 3/1aHUAM COBMeCTHO ¢ DenepasbHbIM MUHUCTEPCTBOM
TPAHCIIOPTa, CTPOUTEILCTBA M Topojackoro pa3Butus (BMVBS). 3xeck ocHoBHOE BHHMaHuE
yAeNsieTcsl  IIeCTH  KaTerOpUsIM:  JKOJOTHMYECKasl, JKOHOMHUYECKAasl,  COIMOKYJIbTypHas,
GyHKIIMOHATBHAS, TEXHOJNOTUYECKasi, OJKCIUTyaTalMoHHas. [IpuBsizaHHas K HalMOHAIBHBIM
Hopmam, DGNB onienuBaeT o0nryro 3¢ (GEeKTUBHOCTh 3/1aHUS M €T0 KM3HEHHBIN 1uki. CTaHmapT
co3man npu corpynHudectBe opranm3anuii DGNB (Hemenkwit Coer mo YcToiunBOMy
Crpoutenbctsy) u BMVBS (®enepansnoe MunucrepcrBo Tpancnopra, OOycTpoiictBa 1
I'pagocTpouTenbeTBa).

AHanu3upyss ~ HauOoliee TIOMyJSpPHBIE CHUCTEMBl CEepTU(UKAIMU CJIEeIyeT OTMETUTh
CleNyIollee: paccMaTpuBaeMble CUCTEMbI cepTU(UKALMU MTPEeIHA3HAYAIOTCS AJISI UCIOJIB30BaHUS
B KadeCcTBE HMHCTPYMEHTa TPH IMPOCKTHPOBAHUM M, IOCICIYIONICH OIleHKe KadecTBa 3JIaHWH.
Bonbpmioe BHUMaHue npu cepTUPUKALNN YISISICTCS Ka4eCTBY BO3AyXa B 3[aHUH, YKOJIOTUIHOCTH
MpPOeKTa U Ha MHHHUMATHU3AlMI0 BHIOPOCOB BPEIHBIX BEIIECTB B OKPYXKAIOIIYIO cpeny. Takke,
00JIbIIIOC BHUMAHKE yAETSETCS SKOJOTUYHOCTH CTPOUTENBHBIX MAaTEpHUaIOB U UX BIUSHUE Ha Ha
KadecTBO  Bo3ayxoobomeHa B 3manmn. Cuctrema LEED  orpannymBaeT  KOJIWYECTBO
JerKoucnapsiomuxcsi  opranndecknx coeauHenuit. Cuctema BREEAM  cocpenoraumBaer
BHUMaHHWE HA KaYECTBE CTPOUTEIIHCTBA, CTPOUTEIBHBIX MAaTEPHAIOB, SKOHOMHUYECKUAX CTPATETHUIX
M0 Pa3BUTHIO JIOKANBHBIX PHIHKOB BONMM3U cTpoutTenbcTBa; cuctemMa LEED nemaer akueHt Ha
9HEProdPPeKTUBHOCTh, TEXHUYECKHE WHHOBAIMM B MPOLECCe MPOEKTUPOBAHUA, IPHU
AKCILTyaTaluu.

DGNB otnuuaer BHUMaHue K coruymy. CieayeTr OTMETUTh, YTO HauOoJiee MOJHBINA 0XBaT
TpeOoBanuii K 3maHusiM cojepxurcss B moaenn DGNB. Ilo cpaBHeHHIO ¢ aMepuUKaHCKOW u
AQHTTUICKON MOJAENSMU HApSIy C DKOJOTHYECKHUMH U YHEPreTUYECKUMU TPEOOBAHUSMU, PEUTHHT
DGNB [10moHUTENIsHO BKIIOYACT OJOKH OLEHKH M0 dKoHOMHYecKuM mokaszaressm (LCC — «life
circle cost» - 1meHa >XU3HCHHOIO IMKJIA 3[aHHs) M OOLICCTPOUTENILHBIM XapaKTePUCTHKAM
(KOHCTPYKTHBHYI0  YCTOWYHMBOCTH W  IMPOYHOCTH, JOJITOBEYHOCTh, TEIUIOYCTOMYHUBOCTD,
MPOTUBOMOXAapHYI0 Oe3zonacHocTh W 1Ap.). Cepruduxar DGNB ocHOBaH Ha KOHIEMIIUU
WHTETPATbHOTO ITUTAHUPOBAHMSA, TNl HA paHHEH CTaguM OMpPENEeNIIOTCS LEeTH YCTOWYHBOTO
CTPOMUTENBCTBA, YTO CIOCOOCTBYET TOMY, YTO MPOCKTUPOBAHUE 3JaHHI BENETCS Ha OCHOBE
TEKYIIETO COCTOSTHHS TEXHOIOTHIA.
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VYposenb TpeboBanuii cucreMbl LEED k koHTYpY 31anus HamHoro Huxe, yemM y DGNB. Ho,
npu 3ToM, cuctema LEED BbIBUTaeT BBICOKHI ypOBEHb TPEOOBAHMN K KOHIUIIHOHHUPOBAHUIO
3MaHusT U TpeOyeT MpeACTaBUTh pPe3ysbTaThl MMHUTAIIMOHHOTO MOJEIMPOBAaHUS paboOTHl BCex
MH)KEHEPHBIX CUCTEM.

Ba)xHO MoguepKHyTh, YTO BHE 3aBUCUMOCTU OT THUIA 3JaHHs KPUTEPUSIMU OLEHKH CITy’KaT
ApXHUTEKTYpPHO-TUTAHUPOBOYHAS, KOHCTPYKTUBHO-TEXHUYECKAsT KOHIICTIITIH.

KiroueBsie 3a1aun 5KOJIOTUUECKOr0 MpoeKTupoBanus [4, c.19] 3aximrovatorcs B:

e OILICHKE 3KOJIOTUYECKOW EMKOCTH TEPPUTOPUN;

e yyeTe KJIMMAaTHYEeCKUX U OMOJIOTMYECKUX OCOOEHHOCTEH MECTHOCTH;

e BHEJIPEHUU TEXHOJIOTMI SHEProcOepekeHns: U pecypcocOepekeH s

e CHIDKCHMH 3arpsi3HEHHs TI04YB, BOJ W arMocepsl Ha CTaguH CTPOUTEIBCTBA U
HKCIUTyaTaluu 0ObEKTa.

K ocHOBHBIMU NpUHIMIIAMH 3KOJIOTMYECKOTO IPOEKTUPOBAHMSI MOXKHO OTHECTH [6, ¢.67]:

e IIPUHIMIT YCTOWYMBOCTH (OpPHEHTALMsI HA JOJTOCPOYHbIE 3(PQPEKThl NP MUHHUMU3ALUN
BO3JICHCTBUS HA YKOJIOTHIO);

e IPUHIMIT WHTETPAUWU (BKJIIOYCHHE NPUPOAHBIX KOMIIOHEHTOB B apXHTEKTypHO-
TUTAHUPOBYHBIC PELICHHUS);

e IIPUHIMIT 3aMKHYTBIX LUKJIOB (CHWKEHHME KOJIMYECTBA OTXOAOB 3a CUET IMOBTOPHOTO
UCIOJIb30BaHUSI MAaTEPHUAJIOB U BObI);

e IpUHLKI OHoajzanTanuu (IPUMEHEHHWE TEXHOJIOTHUN, He HapyIIAIoUIMX paBHOBECHE B
9KOCHCTEME).

Cpenu OCHOBHBIX aCIEKTOB, (DOPMUPYIOMIUX SKOCUCTEMY, H, OTHOBPEMEHHO, BIUSIONIMX HA
apXUTEKTYPHO-KOMIIO3UIIMOHHYIO CTPYKTYPY COBPEMEHHBIX 3JaHUM:

® aHAJIN3 KIMMATHUYECKUX YCJIOBUI TEpPUTOPUHM HPOEKTHPOBAHUS C ILIENbIO0 ONpEAETICHUS
OpPHEHTALMH U KOH(DUTYpaluu 3aHUS;

® eCTECTBEHHOE OCBEIIIEHNE U BEHTHIIALMS TIOMELCHUH,

® 5KOHOMHYHOCTh (DOPMBI M apXUTEKTYPHO-TUIAHUPOBOYHBIX PEIIEHUH € TOYKH 3pEHHs
oborpea u, HA00OPOT, OXJIAKICHHS 3JaHHUS.

CoBpeMeHHbIE HCCIeI0BaHUS MTOKA3bIBAIOT, YTO SKOJOTHYECKH OPUEHTHUPOBAHHBIE MPOEKTHI
CIIOCOOCTBYIOT CHIDKCHHIO SKCIUTyaTallMOHHBIX pacxoaoB 3xaaHuil Ha 20-40 %, MOBBIIMICHUIO
KOM(OPTHOCTH Cpeibl, COKpPAILICHHWIO BBIOPOCOB yriiekucioro rasa [7, c.14]. Bomee toro,
HKOJIOTUYECKOE MPOEKTHUPOBAHUE CIOCOOCTBYET BOCCTAHOBIIEHUIO YTPAYE€HHBIX JAaHIMA(TOB U
MTOBBIIICHUIO OMOJIOTUYECKOTO pa3HOOOpa3us B ypOAaHU3UPOBAHHBIX 30HAX.

DKOJIOrM4YecKoe IMPOEKTUPOBAHME  XapPAKTEPU3YIOTCA  CIEAYIOIIMMHU  I10Ka3aTelsiMHu,
OTHOCSIIIMMHUCS K TIOBBIIICHHUIO SHEPTO3(EKTUBHOCTH 3/IaHUIA:

1. YMmenblLIeHHE TOTPEOHOCTH B UCIIOJIb30BAHUH SHEPTHH;

2. Ucnonb30BaHNe BO300OHOBIIAEMBIX HCTOYHUKOB SHEPTUH;

3. OntumasibHOE HCIIOJIb30BAHUE 3aTPEOOBAaHHON HSHEPruu. DTO HauboJee TBOPUYCCKUH
pazzesn, NpeAnojararmliuii SHEPreTUYeCKOe CpPaBHEHUE pPa3IMYHbIX TEXHOJOTUH OTOIICHMUS,
BEHTWISIIUH, KOHIUIIMOHUPOBAHUS, XOJOAOCHAOKEHUS M OCHOBAHHBIN, INIABHBIM 00pa3oMm, Ha
pe3yibTaTax MaTeMaTHYeCKOT0 MO/ICTTMPOBAHUS 3[aHUS KaK €IMHOM YHEPreTHYECKOM CUCTEMBI.

Ha HanmoHanbHOM ypoBHE AJIsi CTaHAAPTU3ALUU SHEProd((HeKTUBHOCTH 3aHUM B CTpaHax
— uneHax EC cyiecTByeT aBa moaxoja.
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1.bonpIIMHCTBO CTpaH, 3a UCKIIIOUeHneM benbrun u @panHuuu, TpUACPKUBAIOTCA TOAX0/4,
KOrJia MPOCKTUPOBAHUE BENIETCSA C y4eTOM cTaHmapToB. lIporemypa cooTBeTCTBHS TpeOOBAHUIM
MOXKET BKIIOUaTh pPacyeThl MOTPEOHOCTH B SHEPTUU WM PAcueThl HEKOTOPHIX MapameTpoB,
HanpuMep, K03)PHUIHEHTOB TeTonepeauu, TeIIONOCTYIIICHUH U TIp.

[IpoekT nmomkeH OBITH 0700peH O(UIMATBLHBIM TOCYJAPCTBEHHBIM OpPraHOM, JAIONIUM
paspeleHre Ha CTPOUTENBCTBO. B mporecce Bo3BeneHHMsS] 3[aHWS WM 10 OKOHYAHUU
CTPOUTEILCTBA O(PHUIMAIBHBIA TOCYAAPCTBEHHBI OpraH MOXET BBIIOJHUTE TPOBEPKY HaA
COOTBETCTBHE TPEOOBAHUSIM.

2.BTOPOH IMOJXOJ, KOTOPOro MpHUACpKUBatOTCS B benbrun n ®paHuuu, NpOSKTHPOBIIUK
HMMEET JIMIICH3HUIO, UYTO JIAeT €My MPaBO Ha MPOSKTHUPOBAHHUE U 00S3bIBACT COOMIOAATh TPEOOBAHMS
cragmapToB. OQUIMaNbHBIE TOCYIapCTBEHHBIC OpraHbl MOTYT BBINOJIHHUTH IPOBEPKY TIO0
OKOHYAaHHH CTPOUTENIbCTBA.

B ciyyae HECOOTBETCTBHSI BO3BEICHHOTO 3[]aHUSI TPEOOBAHUSM, TPOSKTUPOBIIUK JIUIIACTCS
munen3uu. Hopmuposanue sHeprodpPpexkTuBHOCTH 37aHUI B cTpaHax-uineHax EC mpumensercs
KO BCEM JKWJIbBIM H HEXWIbIM 3JaHuIM (32 HUCKIIOYeHHeM BenukoOputanuu, rae 3TO
HOPMHUPOBAaHHE TPHUMEHSICTCS TOJBKO K BHOBb BO3BOJUMBIM JKWJIBIM 3JaHUSM), YTO Kacaercs
CYIIECTBYIOIIMX 3MaHui. ISl CyIecTBYIOMUX 37aHUN B Clydae UX OCHOBHOM PEKOHCTPYKIIMH
TpeboBaHuss 1O HHEeprodh(HEeKTUBHOCTH 3AaHMN TpuMeHsTcs B ['epmanun, ['perum,
Hunepnannax, Hopserum, [lopryranuu, @unnsaauu v [serun.

Bo mHOTHX cTpaHax BOMPOCH cepTU(PHUKAIMKA HAa COOTBETCTBHE «3€JICHBIM» CTaHAapTaM B
psle CciaydaeB MPUOOPETAIOT NPHOPUTETHOE 3HAYCHHUE. «3eNCHbIE CTaHAApThDY B MHUPOBOU
MPAKTUKE PA3BUBAIOTCS KAaK PEHTHHIOBBIC CHUCTEMBI TOOPOBOIBHOTO mpuMeHeHHus. OCHOBHOM
[eNbl0  pa3paboOTKU CTaHAapTa SBISETCS CTUMYJIUPOBAHHWE OTEYECTBEHHBIX HHBECTOPOB,
MIPOCKTUPOBIIUKOB, CTPOUTEIIEH M IKCILTYaTHPYIOMIUX CTPYKTYP K MCIIOJIb30BAHHUIO U BHEAPCHHIO
pecypco-, 3HeprodG@PeKTUBHBIX W HSKOJOTHYHBIX TEXHOJOTHH, MaTepHaIOB, KOHCTPYKTHBHO-
TEXHOJOTUYECKUX PEMICHUH NI MHHHMH3AI[MM HETaTUBHOTO  BO3JCUCTBUS  OOBEKTOB
HEJBMKMMOCTH Ha YEJIOBEKA U OKPYKAIOIIYIO CPEy.

HanmonaneHbple PEUTUHTOBBIE CHCTEMBI HEKOTOPBIX CTPAH «3€JCHOr0 CTPOHUTEILCTBA»
aJanTUPOBAaHBI IO CBOM HOPMAaTUBHBIE 0a3bl B O0JACTH CTPOMTEIIBCTBA, YHEProcOEpPEeKCHHUS,
9KOJIOTUM W YYUTHIBAIOT CBOW HAIMOHAJIBHBIC TPAAUIUH, PECYpCHBIC, JIHEPreTUYECKUe |
SKOHOMHYECKHE TMPHOPUTETHI. AJNanTanusi «3eJCHBIX CTAHIAPTOB» BEAYIIMX CTPAH B JPYTUX
rocyaapcTBax 0azupyercs Ha MPUHATHH 32 OCHOBY M HOPMATHBHO-METOAMYECKOM 0a3bl CTpaH —
muaepoB 3eneHoro apwkeHus: (LEED — Kanana u ap.). Ilo cymectBy ceptudukanus o6bekra mno
CHUCTEME «3EJICHBIX 3JIaHUI» HHHUIIMUPYET TBOPUYECKHUH IMOUCK apXUTEKTOPOB M MHIKEHEPOB TAKUX
TEXHUYECKHUX PEIICHUH, KOTOPhle MUHUMHU3HPYIOT HETAaTUBHOEC W ONTUMHU3HPYIOT TO3HTUBHOE
BIUSHUEC DHEPIeTHUECKHUX, JKOJOTUYCCKHMX W TEXHOJOTHYCCKUX (PAKTOPOB, OMPEICIISTIOIINX
3JIaHUE KaK Cpely OOMTaHUS YeNOBeKa. bDONBIIMHCTBO CTpaH HMEIOT HAI[MOHAJIBHBIE CHCTEMBbI
3€JICHBIX CTaHAApTOB, HaHOOJIee PacIPOCTPAHEHBI HA MUPOBOM PBIHKE OOBEKTOB HEJIBHIKUMOCTH
crangaptel BREEAM (Benuko6puranus) u LEED (CILA), [9].

OnHOM W3 TIaBHBIX IIEJIEN HAIIMOHAJIBLHOTO CPABHUTEIHHOTO aHAM3a YHEPronoTpeOIeHus
3IaHUIN SIBISIETCSA OIpPEACIICHUE OCHOBHOM TEHICHIMU Pa3BUTHS CTPOUTEIBHOTO CEKTOpa s
OLICHKH BIIMSHUS PEAIN3yEeMOIl rOCYJapCTBEHHOW MONUTUKH U MPUHUMAEMBIX 3aKOHOIATEIbHBIX
akToB. B CIIIA ectp wuHTepecHas MpakTUKa: KaXKAbIE YEThIpE ToJa CIyXkOOH »HEepreTHUecKoi
nHpopmanuu [lemapramMeHTa SHEPreTUKH TMPOBOIATCS OMPOCHI IO JHEPromoTPEOIICHUIO
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KoMMepueckux 3aanuii (CBECS).

Bnepseie onpoc Obut mpoBezeH B 1979 romy (Bckope mocie MyONUKanuyd CTaHIApTa
ASHRAE «QHeproa(gdekTuBHOCTh 37aHUI»), KOTOPBIA OXBAaThIBAJl KOMMEpUYECKHE 3HaHUS U
orcinexkuBall 3¢¢deKkT oT Bce Oojee YKECTOYAIIUXCS TpeOOBaHMM K JHEPreTHUYECKUM
XapaKTepPUCTUKAM 3/1aHUH.

B CIIA pa3paborana 1enas cucTteMa IO 3aKynke 3SHEprodp@GeKTUBHBIX TOBApOB,
MapKHPOBKE, CO3JaHMIO KaTaJoroB YHEProdPPeKTHBHBIX TOBApOB H T. A. [lomumo storo, B CLLIA
CYLIECTBYET Mporpamma «DHepreTuueckas 3Be37a», COIVIACHO KOTOPOW BIJIACTH OOS3BIBAIOT
MYyHHIIUIIATIbHbIE, MECTHBIE OPTraHbl 3aKylaTh TOBAPbI, TOJIBKO MMEIOIINE 3HAK « JHEpreTudecKas
3Be3na». Bcem HopmupoBanwem B oOnactu 3maHuii B CIIIA 3anmmaercs AmepukaHckas
accollMalysi MHXXEHEPOB IO OTOIUIEHUIO, OXJAXIEHUI0O M KOHAMIMOHUPOBAHUIO BO3AyXa —
ASHRAE, pa3pa0OotanHble CTaHAApThl KOTOPOM, SIBISIOTCS OCHOBHBIMHU. HecMoTps Ha TO, 4TO
CTaHJApThl TOOPOBOJIBHOIO MPUMEHEHHs, HO OTKa3 OT HUX INPH NPOCKTUPOBAHUU KOCBEHHO
yKa3blBaeT Ha HHU3KYI0 KBalu(UKalMIO0 crenuaanuctoB. I[IpuMmepHo aHamoruyHasi CHUTyalus
cnoxuiack B BenukoOpuranuu, ['epmanuu, T. €. 3T0 Kak Obl caMOpETyIHPYIOIINE OpraHU3aIiH,
KOTOpBIE 3TUM JI€JIOM 3aHMMAIOTCS U OTBEYAIOT 3a 3(h(PEeKTUBHOCTE.

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

Tabn. 2.
EBpomna ~20%
CLIA ~30%
Azmust ~15%
CHI' ~7%

B CHI' nabmronaercsi pacTyliuii MHTEpeC K cepTU(UKALMM 3[aHUNA MO MEXAYHapOIHBIM
«3eneHbIM» crapaapTaM. Crucrema CepTUPHKAIMU «3€JICHOT0» CTPOUTENbCTBAa B A3zepOaiikane
HAXOJUTCS Ha cTaauu pa3BuTusi. OmNbIT cepTudukanmu “3e1€HbIX” 3MaHui B A3epOaiixaHe moka
€AMHUYEH, HO X KOJIMYECTBO MEJICHHO pacTET. A3zepOaiikaH TakKe ydyacTBYeT B IIPOrpaMMax
ceprudukanuu - Obu1 cozmaH  COBET MO SKOJOTHYECKOMY CTPOUTEIBCTBY A3sepOaiimxaHa
(GBCA), xortoperii mpucyxkmaer ceprudukatel LEED. B MOCJIEAHEE JIECATUIIETUE, B
AzepbaiimkaHe ObUI peau30BaH psjl MUIOTHBIX MPOEKTOB MO0 BHEAPEHHUIO SHEProcOeperaronmx
CUCTEM B MPOMBIIIJICHHOM U TPAXkKIaHCKOM CEKTOpax.

B 2014 romy Asepbaiimkan moNydms1 CBOM TmepBblii MexayHaponubli BREEAM-
ceptuduxatr — 3nanue B baky B Ar mexep (White City Office Building), ouienénnsiii kak «Good»
(48,5%). Cpemum mpeuMyIIecTB - JHEProcOEpeKEHUe, COKpAIeHUE BOJOIOTPEOICHHSI,
VIIyYIIEHHOE Ka4eCTBO KOHAMIIMOHMpOBaHUS. bbuia mpoBeneHa ceprudukamus otens Fairmont
Baku, pacnonoxxennoro B kommiekce Flame Towers - B xome KOTOpod OTMeueHa BBICOKAs
sHeprodpdexTuBHOCTH OamrHu otenst Fairmont, 3JHepronorpedaenne koTopoii Ha 23% MeHbIIe
Mo cpaBHeHHI0 ¢ ©0a3oBbiM 31aHueM mo craHgapty ASHRAE (npumeHeHbl
sHeprocOeperatonue GacaaHble CUCTEMBI U CHCTEMBI KOHTPOJISI MUKPOKIINMATA).

Oduc AzTelekom Obu1 ceprudunmpoBan mo amepuxkanckomy ctangapty LEED kax
«3enensbiity. Kommeke Crescent Bay (2024) cooTBETCTBYyeT aMEpHUKAaHCKOMY 3€JICHOMY CTaHIapTY.

Heckonbko 00bEKTOB HaXOAUTCA B cTamuu ceprudukanuu-3ganue Azlntelecom G-Cloud
(LEED v4 BD+C) u meuetu B Jlauune u llymre.
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Kak BumuMm, moka cepTuduKaius 3JaHUN 1O CTaHAApTaAM Hayajla pa3BUBATHCA B Hallel
CTpaHE€ Ha PBHIHKE KOMMEPUECKON HEIBMXKMMOCTH. MOXHO Takke OTMETHTb, 4uTo B ['siHmKe
peaNn30BaH MPOEKT LIKOJIBI C DJIEMEHTAaMU 3€JEHON apXUTEKTYPbI: 3€JIEHAs KPOBJIS, ECTECTBEHHOE
OCBELICHUE, CHCTEMa peKylnepaluud Temja, TMOBBIIIEHHBINH KO3()QUIUEHT TerIon30saIIH
OrpaXJalomMX KOHCTpyKuui. B XblppamaHe NOCTpPOEH JKWIOH KOMILIEKC C IPUMEHEHHEM
9HEPro3(PPEeKTUBHBIX OKOHHBIX CHUCTEM, IMOBBIIIEHHOW TEIUIOM3OJSIIMEeH (acagoB U cucTeMOM
pa3enbHOro cOopa OBITOBBIX OTXO/IOB.

B paMmkax MeXIyHapOJHOIO IapTHEPCTBA TEXHOJOIMM HKOHOMHUHU SHEPIrUU aKTHUBHO
IPUMEHSIOTCS B XOZ€ CTPOMTENbCcTBAa >XWiloro ¢onaa B KapabaxckoMm peruose, rie cpeau
MIPUMEPOB - «YMHOE» cello Aranbl B 3aHTHJIAHCKOM paiioHe. B Hactosmiee Bpemsi 3Ta paborta
BEJETCS IMOJI HEMOCPEJCTBEHHBIM KOHTPOJEM TJaBbl TrocygapcrBa Ha 0aze pa3BUTHA
3aKOHOJATEeNbHONM 0a3bl M MOJN3aKOHHBIX akToB. Tak, B wuioje 2021 roga ObUT MPUHAT 3aKOH
«O panMoHaIbHOM HCIOJIB30BAaHUHM YHEPropecypcoB U 3HeprodpdexkruBHOoCcTH». Takol moaxon
CTaJl BaXHbBIM IIIarOM B CTpOMTENbCTBE AsepOaiijkaHa. AKTyaJbHOCTh  COLMAJIbHO-
SKOHOMHMUYECKUX M TEXHOJIOTMYECKMX (DAKTOPOB Ppa3BUTUS  «3€JIEHBIX CTAaHAApPTOB» B
A3zepOaiikaHe He BbI3bIBA€T COMHEHMN. A3epOalipkaH CEro/iHs SIBISIETCS NPUMEPOM YCHEIIHOTO
Iepexo/ia Ha ajbTepHATHUBHBIE HMCTOYHMKHM HHepruu. KoHuenmus ycTOWYMBOrO pa3BUTHUS B
AzepOaiiykaHe HallpaBJieHaHA MHTETPALMI0  SKOJOTMYECKHMX AacleKTOB B JKOHOMHYECKOE
pa3BuTHE, oOOecHeueHHe 3alUThl OKpyXawomehd cpeabl M 3(deKkTuBHOE HCHOIB30BAHNE
MIPUPOJIHBIX PECYPCOB IS YA0BIETBOPEHHS MOTPEOHOCTENW HBIHEIIHETO U OyAYIIMX MOKOJICHHH.

BaxHO OAUEpKHY T, CIIETYIOINE OCOOCHHOCTH YKOJIOTHUECKON apXUTEKTYPHI:

® ONTUMU3ALNA APXUTEKTYPHBIX (POPM 3/1aHUS;

e ONTUMAaJIbHOE PACIIONOKEHHUE 3/1aHUSI OTHOCUTEIBHO COJIHIIA, 00ECIIeUHBAIOIIEE BO3MOKHOCTD
MaKCHMAaJIbHOT'O MCII0JIb30BaHMsI COJIHEUHOU paiualuy;

® CHIKCHHE DJHEpPronoTpeOIeHUsT 31aHUil MOXET O00eCleYrBaThCs IyTeM ONTHMAIbHOTO
pacmoyio)keHus: ¥ (QOpMHPOBAaHUS OOBEMOB 3JaHMU, a TAKXKE YIYUIICHUS BHYTPEHHETO
MUKpOKJIMMATA,

® yBEJIMYCHHE TEPMHUUECKOTO COMPOTUBIICHUS OIPaXKIAIOIIMX KOHCTPYKIHMH 3/1aHus (Hapy>KHBIX
CTeH, TIOKPBITHM, MEpPEeKphITUH HaJ HEOTAIUIMBaeMbIMU [OJABAJAMM) JIO0 TEXHUYECKU
BO3MO>XKHOT'O MaKCHMaJIbHOTO YPOBHS;

e CBeJCHHE K MUHUMYMY KOJIMYECTBA U TEIUIOBOI MPOBOJIUMOCTH, UMEIOLIUXCSI B KOHCTPYKIMH
TEIIOBBIX MOCTOB;

e o0ecriedeHHE HEOOXOAMMOW BO3MYXOIUIOTHOCTH KOHCTPYKIHMH 3/aHUS OTHOCHUTEIHHO
MIPUTOKA HAPYKHOT'O BO3yXa;

® TIOBBIIIEHHE [JIO MAaKCHUMaJIbHOI'O TEXHUYECKH BO3MOYKHOIO YpPOBHS TEPMUYECKOTO
COIPOTHUBIIEHUS CBETONPO3PAYHBIX OIPAXKAAIOIINX KOHCTPYKIIMIA;

® TPUMEHEHUE COBPEMEHHBIX TEXHOJIOTMH B CHCTEMAaX YIPABJIECHUS MCIOJb30BAHUEM SHEPTUU
U KOHTPOJI KaueCTBAa MUKPOKJIMMAaTUYECKOI'O COCTaBa BO3/lyXa B IOMEILIEHUAX;

® CO3JaHHE CUCTEMbl BEHTWIALMHU Ui IMOJAYM CBEXEro BO3]yXa, YIaJeHHs OTpaOOTaHHOTO
BO3[yXa, paclpeieiieHuss TeIula B IIOMEIIEHWH W OpraHu3alus pereHepanyy Teria
BEHTUJISILIMOHHOI'O BO3/1yXa.

B nepcrekTtuBe 3KOJOTMYECKOE NPOEKTUPOBAHUE OylIeT pa3BUBAThCA B CIEAYIOLIMX

Hamnpasnenusx [10, c.122]:
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e COBEpILICHCTBOBAHHE METOJIOB KOJIOT0-3KOHOMHYECKOI0 aHAJIN3a;

e Oouee LIMPOKOE BHEJPEHUE U POBBIX TEXHOJIOT Uil JUISt ONTUMU3ALNH
MIPUPOIOTIONB30BAHUS;

e HHTErpanus NPUHIUIOB KJIMMAaTUYECKON aJanTaluy B IPaJOCTPOUTEIbHBIE PELICHUS;

e pa3BUTHE HOPMATHBHO-IIPABOBOI1 0a3bl HA HALIMOHAIILHOM M MEXAYHAPOJHOM YPOBHSX.

BpIBOaBI
AHanu3 3apyOexHbIX PEHTHHIOBBIX CHCTEM CepTU(UKAIMKM 3[1aHUN TO3BOJISET CHIeNaTh

BBIBOJI O TIOBBIIICEHWM BHUMAHHS K 3KOJOTMYECKOMY pa3BUTHIO CTPOMUTENBLCTBA. PemieHue

npoOjieM  YCTOHYMBOTO  Pa3BUTHS  MOXHO OO€CHedYnTh HAa OCHOBE  PalMOHAJIBLHOTO

PECypCOIONb30BaHUS;, MUHUMU3ALMKN BO3ACHCTBUA OOBEKTAa HEABMKUMOCTH Ha OKPYKAIOUIYIO

cpeny; co3aHue KOM(POPTHON CPeIbl KUZHEACATEIILHOCTH JIsl HACETICHHUS.

1. Dxosorudeckoe NPOSKTHPOBAHUE B COBPEMEHHBIX YCJIOBHUSX CTAaHOBUTCS HEOTHEMIIEMOM
YaCThIO TOCYJAPCTBEHHOM MOJIUTHKU B 00JIACTH YCTOWYMBOTO Pa3BUTHA U TPpeOyeT BHEAPEHUS
KOMIUIEKCHBIX MMOJAXO0/I0B K MTPOEKTUPOBAHUIO HA BCEX CTAUSX )KU3HEHHOTO LIMKJIA 3JaHHIA.

2. [lpuMmeHeHne «3eNEHBIX CTaHAApPTOB» HE TOJIBKO TOBBIIIAET YKOJIOTHYECKYIO O€30MacHOCTD
31aHui, HO ¥ OPMUPYET YCTONUMBOE MOBEIEHNE YUACTHUKOB CTPOUTEIHLHOTO MpoIiecca — OT
MPOEKTUPOBIIMKOB /10 HKCIUTYaTUPYIOIIMX OpraHU3aLHil.

3. HammoHanpHBIE TIOIXOIBI K IKOJOTHYCCKOW CepTH(HKAIMK 3MaHUN TOJDKHBI YYUTHIBATH KaK
MEXIyHApOJIHBIM OMBIT, TaK M OCOOCHHOCTH MPHUPOJHO-KIUMATHYECKUX U COILMAJIBHO-
SKOHOMHUYECKUX YCIIOBHI cTpaHbl. B A3zepOaiiikaHe NepCreKTUBHBIM HAPaBICHUEM SBIISICTCS
pazpaboTka HAIMOHATBHOTO CTaHAApTa CepTU(UKANNM, OMUPAIOIIETOCs Ha MECTHbBIE
TpaguIluy, KIUMaTHYeCcKue (aKTOphl M OSKOHOMHUKY UM OCHOBAaHHOTO Ha ajanTaruu
MEXTYHAPOIHBIX CHCTEM CEPTU(DHUKAIIHH.

4. HeoOX0IUMBIM yCIIOBHEM JTabHEHIIIEr0 Pa3BUTHS SKOJIOTHIECKOTO MMPOCKTHPOBAHUS SBIISICTCS
MOMYJISIpU3AIIHS PUHITUTIOB YCTOWYHBOTO CTPOUTENHCTBA CPEAH IIUPOKOI OOIIECTBEHHOCTH.

3akir0ueHue
B coBpeMEHHBIX YCIOBHSX 3HAYEHHE 3KOJOTMYECKOI0 MPOCKTUPOBAHMS BO3PACTET, €T0

MPUHIUIIBI CTAIM HEOTHEMJIEMOM 4YacThi0 MPO(ECCHOHANBHON MOATOTOBKU APXUTEKTOPOB H

rpafiocTpouTeneil. DKOJOTMYECKOEe NPOEKTUPOBAHUE SIBISIETCS BAXKHEUIIMM HWHCTPYMEHTOM

YCTOHYMBOTO Pa3BUTHUS, OOBEIUHSS HAay4HbIE 3HAHUS, OMBIT TPATUIIMOHHOTO CTPOUTENIHCTBA H

COBPEMEHHBIE TEXHOJOIUU, UTO JAET BO3MOXXHOCTh HE TOJBKO CHU3UTH HArpPy3Ky Ha HNPUPOLY,

HO, U (opmupoBaTh KOM(OPTHYIO cpeny Uil >KusHenesTenbHocTH. Ceprudukanus  J1aeT

BO3MOXKHOCTh pa3BUBATh I[E€pPEJOBbIE WHHOBAIIMOHHBIE pa3pabOTKU, UMEET MO3UTUBHOE

SKOHOMHUYECKOE BO3ACHCTBHE 3a CYET MOBbIMIEHUS J(P(OEKTUBHOCTH 34aHUS. B 1enom,

DKOJIOTHYECKOE TPOEKTUPOBaHME U cepTUUKALMSA 3JaHUNA  ABIAIOTCS HEOOXOAMMBIMU

WHCTPYMEHTaMHU JUIsl CO3JaHHUSl YCTOMYHMBOTO CTPOMTENIBCTBA, CIOCOOCTBYIOIIETO COXPAaHCHHIO

OKPY>KaIOIIEeH cpe/ibl U 00ECTICUCHHUIO KaueCTBAa KU3HH.
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EKOLOJI LAYIHOLONDIRMONIN XUSUSIYYOTLORI. “YASIL” STANDARTLAR
mem. iizra £.d., dosent Salimova A.T. Azorbaycan Memarhq va Insaat Universiteti
Xiilasa: Ekoloji layiholondirma tikintinin tobioto minimal tosirini, ehtiyatlardan somorali
istifadoni vo olverisli yasayis miihitinin yaradilmasini tomin edon layiholondirmo  sistemidir.
Magqaloda ekoloji layiholondirma prinsiplorinin va perspektivlorinin qiymsatlondirilmasi tohlil
olunub. Magqalade ekoloji layiholondirmenin asas prinsiplori, mogsadlori va inkisaf istiqamatlori
haqqinda timumi molumat verilir. Binalarin otraf miihito tosirinin minimuma endirilmasi vo enerji
somoroliliyinin artirilmasi vasitosi kimi “yasil standartlarin” (LEED, BREEAM, DGNB vo s.)
totbiginin vacibliyi vurgulanir. “Binalarin sertifikatlagdirilmasi” sahaosi iizro beynolxalq tocriibalor
arasdirilib.
Acar sozlar: ekoloji layihalondirma, “yasil” standartlar, binalarin sertifikasiyasi.
SPECIFICS OF ENVIRONMENTAL DESIGN. "GREEN" STANDARDS
PhD Salimova A.T. Azerbaijan University of Architecture and Construction
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.
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XVI 9SRLORDO ANADOLUDA BOYUK iPOK YOLUNUN
TOSIRI iLO TIKILMiIS KARVANSARALAR
Gokce Eftal insaat miihondisi-memar, egokce@kalyonholding.com

Xiilasa: Cindon Avropaya uzanan ticarst yolunun miithiim ke¢id noqtosino ¢evrilmis Anadolu
bolgasindo digor memarliq abidolori ilo yanagt XVI osrdo insa edilmis karvansaralar boyiik
ohomiyyoto malik olmusdur. Osmanli memarlhiginin forqli iislublarimi 6ziindo oks etdiron homin
karvansaralar Boyiik Ipok Yolunun osas kegid ndqtasi iizorinds va ya onun yaxmliginda tikilirdi. Belo
niimunoslordon Kursunlu (istanbul), Riistom Pasa karvansarasi (Edirne), Sokullu Mohmot Pasa
karvansarasi (Liileburqaz), Colobi Sultan Mohmot (Kiitahya), Sohzads karvansarasi (Manisa), Coban
Mustafa Pasa karvansarasi (Izmit), Sincanli Sinan Pasa karvansarasi (Afyon), Riistem Pasa
karvansarasi (Konya), Sultan II Solim karvansarasi (Konya) vo digorlorini gostormok olar. Magalado
bir ne¢o karvansara niimunosinin memarliq xtisusiyyatlori lizorinds aparilmis aragdirma homin
memarliq tikililorinin imumi xiisusiyyatlori, memarliq tislubu haqqinda informasiya verir.

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

Osmanli memarhiginin forgli iislublarini 6ziindo oks etdiron bu tikililor Boyiik Ipok Yolunun
osas kegid noqtosi iizorinde vo ya onun yaxmhginda tikilirdi. Bunlardan Kursunlu (istanbul),
Riistom Pasa karvansarasi (Edirne), Sokullu Mohmaot Pasa karvansarasi (Liileburqaz), Calabi Sultan
Mohmot (Kiitahya), Sohzado karvansarasi (Manisa), Coban Mustafa Pasa karvansarasi (izmit),
Sincanli Sinan Paga karvansarasi (Afyon), Riistem Pasa karvansarasi (Konya), Sultan II Solim
karvansarasi (Konya) vo digorlorinin adlarini qeyd etmok olar. Qeyd edilon dévrdo Anadoluda
tikilmis karvansaralarin memarliq iislublar1 do doyismisdir.

Bu dovrde Osmanli memarliginda barokko va rokoko tislublari ils yanasi otomantik {islublarin
da inkisafi miisahido edilir. Otomantik stilin on miihiim xiisusiyyati morkozi hoyatin {izorindo
yerlogon boyiik gilinbozin olmasidir. Bu glinboz dord agir das siituna soykonir vo morkozi hayoto
baglanir. Bu tikililorin gilinbozlori iizorindoki damlar iso qurgusunla Ortiiliirdi. Qurgusunun
istifadosi yiiksok qiymoto malik olsa da davamligina goéro Osmanli memarliginda six sokildo istifado
edilon se¢im hesab edilir (3, 373). Otomantik iislubun digor xiisusiyyeti bu iislubda yaradilmis
abidolords yonma dasdan istifado edilmosidir. Arasdirmalar gostorir ki, tikililorin davamligini vo
uzundmiirliiliiylinii tomin etmok ii¢lin bu materiallarin istifadosine boytik iistiinliik verilmisdir.

Karvansaranin tohliikasizliyini tomin etmok {i¢iin onlarin xarici divarlar1 hiindiir vo galin
sokildo hoyata kecirilirdi. Homin memarliq tikililorinin daxili v xarici sothlorinds osas olaraq
hondosi  elementlor vo arabesk motivlordon (arabesk-“orob tosiri” monasini dasiyir. Orob
memarliginda, xiisuson do Ondoliisdo rast golinon zorif dagyonma vo bazok sonatidir. Osason bir-
biri ilo qarisiq sokildo ig-igo kecon hondoasi vo bitki elementlorinin sintezindon yaradilan bozok
noviidiir) istifade edilmisdir ki, bu da Osmanli memarliginin klassik xiisusiyyatlorinden biridir. Bu
xiisusiyyatlor karvansaralarin memarliq layihslorinde do istifads edilorok Anadolunun memarliq
irsino miihiim tohfalor vermisdir. Xiisusilo, XVI asrdo Anadoluda Béyiik Ipak Yolunun tosiri ilo
insa edilon iri miqyasl tikililor asason Osmanli memarliginin klassik xiisusiyyatlorini dasiyir.

XVI osr karvansaralart iki mithlim mokan bolmasindon ibaratdir: insanlar {iclin ayrilmis
yerlar vo heyvanlar {i¢iin ayrilmis yerlor. Tovlolor bosluglu pancaralarls isiglandirilmis, ventilyasiya
bos pancaralordon slave soba vo bacalarla tomin edilmisdir. Insanlarin mévecud oldugu mokanlarda
159 osason ikimartaboli binanin doérdkiinc hoysto baxan eyvanlarina acilan gapt vo pancoralor
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movcud  olurdu. Girisin arxa hissasinds iso diikanlar yerlosirdi. Bura fasadi zonginlogdiron
elementlorlo bazadilirdi. Ust martobolordoki mokanlarda iso hoyato baxan eyvanlara bir pancora vo
qap1 agilirdi. Onun alt hissesindoki fasadlarda saquli yliksolon xotlori mohdudlasdiran element
karpicdon hazirlanmig karniz frizlorindon vo ya sadoco dasdan ibarot  profil hasiyslordon
ibarot olurdu. Qeyd edilonlors misal olaraq 1574-cii ildo Istanbulun Laloli bélgesindo memar
Sinan torofindon insa edilmis Kursunlu karvansarasmi gdstormok olar. Umumiyyotlo, bu bolgo
XVI-XVII ostlords Osmanli imperiyasinin on miihiim ticarot morkozlorinden biri hesab edilirdi.
Lololi Béyiik Ipok Yolunun Istanbuldan kecdiyi somt oldugu ii¢iin bu orazido foaliyyat gdstoron
tacirlor sorqlo qorb arasindaki ticarotds miihiim rol oynayirdilar. Kursunlu karvansarasinin tikintisi
Boyiik Ipok Yolunun tosiri altinda Istanbulun ticarst hoyatimin inkisafi ilo birbasa baglidir. Bu
karvansara tacirlorin yasayis, anbar vo ticarot ehtiyaclarini 6domok ii¢lin hoyata kegirilmisdir.
Burada tacirlorin diikanlari, sonstkarlarin emalatxanalari, depolar, qonaqglarin miivoqqgeati yasayis
yerlori moveud idi. Osmanli memarliginin klassik ¢agina aid olan karvansara dord daxili hoyats
boliinmiis, morkozi hayatlor qapali, konarlardaki hoyatlor iso agiqdir. Hoyatlor das vo qurmizi
korpicdon tikilmisdir. Kursunlu karvansarasinin on miihiim xiisusiyyoti morkozi hoyatin iizorindo
yerlogon bdyiik giinbozinin olmasidir. Moarkozi agir das siitunlar {izorindo yerlogon giinboz
coxbucaqli formada hoyata kegirilmisdir. Onun iizorindaki dam qurgusunla ortiildiiytinden tikilinin
adi “Kursunlu han” (“Qurgusunlu mehmanxanasi”) olaraq tanmnir. Bundan olavo, Kursunlu
karvansarasmin tikintisindo istifado edilon materiallarin da bir ¢oxunun Boyiik Ipok Yolunun
komaoyi ilo Avropadan gotirildiyi haqqinda iddialar var (2, 18-22). Masalon, giinbazin daminda
istifado edilon qurgusun tokmonin Ingiltoradon, giinbazin daxili sothindo istifads edilon keramik
daslarin Italiyadan, siiso efyal ilo ortiilmiis giinboz panceralorinin iso Hollandiyadan gotirildiyi
ehtimal edilir. Istifado edilon bu materiallarin Avropadan gotirilmasi dovriin ticarat olaqolorinin
genisliyini vo Osmanli Imperiyasinin memarliq layiholorindo yiiksok keyfiyyatli materiallara
verdiyi doyari gostorir.

Kursunlu karvansarasi hor no qodor Osmanli memarhiginin klassik xiisusiyyatlorini dagisa da
onun miiloyyon qgodor antik Roma memarligindan da tssirlondiyini qeyd etmok miimkiindiir.
Mosalon, miiqayiso etmoli olsaq Italiya intibah memarligimin niimunoesi olan Florentin Palazzo
Medici Riccardi (1444-1460) kimi tikilinin adim1 ¢oko bilorik. Burada oxsar cohot asason har iki
tikilido simmetriya vo balanslasdirilmis nisbotlordon istifado osasinda Oziinii gostorir. Lakin
Kursunlu karvansarast Osmanli memarliginin 6ziinomoaxsus xiisusiyyatlorini daha ¢ox dasidigi tigiin
abidonin Avropa memarliginin birbasa tasiri altinda olmadigi, fordi iislubu ils segildiyi 6zilinti aydin
sokildo gostarir.

XVI osrdo Anadolu bolgosindo hoyata kecirilmis karvansaralar sirasinda Tiirkiyonin Kocaeli
bolgasinda yerlogon Gobza rayonunda 1523-1529-cu illords insa edilmis Coban Mustafa Paga hani
(qonaq evi) diqgget ¢okon memarliq abidolorindondir. Karvansa Osmanli zamaninda on ohomiyyotli
ticarat yollarmdan biri olan Bdyiik Ipok Yolunun {izorinds yerlosir. Abids tipik Osmanli karvansara
memarliq xiisusiyyatlorino malikdir. O, diizbucaqli planlidir vo genis hoyotin otrafinda yer almisdir,
dord siitunun dasidigt 24m hiindiirliikdodir. Karvansaranin hoyotindo tacir vo soyyahlarin
dincolmasi, heyvanlarini sigiacaqlar iiglin genis yerlor mévcuddur. Monumental giris gapisinin
tizorindo xiisusi xottatliqla hoyata kegirilmis yazilar vo bozok elementlori hokk edilmisdir. Burada
Osmanl tiirkcosindo yazilmis kitabolor karvansaranin tikilmo tarixi, onun hamisi Coban Mustafa
Pasa vo binanin funksiyasi hagqinda molumat verir. Yazilar iimumiyyatlos siiliis vo ya talik xottatlig1
ilo yazilir ki, bu da estetik baximdan xos yazi lislubudur. Qapiin iizorindo Osmanli memarliginda
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tez-tez rast golinon hondosi naxiglar var. Bu naxiglar xiisusilo taglarda vo siitun basliglarinda
gorilinlir. Bundan alavo Osmanli memarliinda tez-tez istifado olunan tii¢ 6l¢iilii bazok elementi olan
miigornos adli elemento giris qapisinin yuxari hissosinds rast golmok olar. Miigornos iist-listo kigik
taxcalarin qoyulmasi ilo yaranan bozok elementidir vo osason taglarin altinda vo ya gilinbaz
kecidlorinds istifado olunur. Hor bir hissodo bir adod olmaqla comi dord giris qapist vardir. Giris
qapisinin taglari va siitun basliglari iso asas olaraq korinf va ion iislublu motivlarla bazadilib.

Giris qapisindan igori daxil oldugda Oniimiizo bdyilik hoyoto agilan dohliz ¢ixir. Hoyotin
otrafinda iso eyvanlar, otaqlar var. Bu otaqlardan tacirlori yerlosdirmak va mallarini saxlamagq tigiin
istifada olunurdu. Hoyats agilan eyvanlarin taglar das islomolorlo bazodilmisdir.

Karvansaranin tikintisindo yonma das vo korpico istiinliikk verilirdi. Divarlar giiclii vo
davamli bir qurulus yaradacaq sokildo insa edilmisdir. Daxili mokanlarda yer alan qiibboalor va
taglarin yer almasi mokani vizual olaraq daha da genis gostorir. Gilinbazlorin vo taglarin daxili
sothlori xiisusi ornamentlorlo bozodilmisdir. Divarlar vo osas struktur osason yonma dasdan
tikilmisdir. Bu dovrdo dayamiqligima vo estetik goriiniisiino géro kosmo dasa xiisusilo iistlinliik
verilirdi. Daslar diqgatlo islonir va diizgiin yerlosdirilir, bu da strukturun méhkomliyini artirirdi.
Yonma dagla yanasi karvansaranin ingasinda istifado olunan miihiim materiallardan biri do
korpicdir. Korpicdon xiisusilo taglarin, giinbozlorin vo sardabolorin tikintisindo istifado edilmisdir.
Gilinboz vo qiibbe kimi memarliq elementlorinds ylingiil vo asan emal olundugu {igiin korpico
iistiinliik verilirdi. Binanin bazi hissolorindo taxta materiallardan da istifads olunub. Taxta xiisusilo
tavan bozoklori vo qapilar kimi daxili elementlordo goriiniir. Bundan slave gilinboz vo dam
ortiiklorindo qurgusundan da istifado edilmisdir. Taglarda, siitunlarda vo divarlarda das horgii
diqqoti colb edir. Inca detallarla boazodilmis daslar Osmanl1 dévrii sonatinin zerifliyini oks etdirir.

Osmanli memarliglinin az da olsa tasiri altinda Azerbaycanda da yaranmis bir ¢ox karvanara
niimunoasi vardir ki, burada oxsar xiisusiyyotlori gosrmok mimkiindiir. Misal olaraq XV osrin
sonlarinda Osmanli Imperiyasnin hakimiyyati altinda olan Buxara xanliginin omri ilo Bakida insa
edilmis Buxara karvansaayini iksal gostormok olar. Tikili dord hissaden qiillalorls ohats olunmus
hoyotdon ibarat idi (1, 7). Bu qiillalor strukturun tohliikssizliyini tomin etmok iigiin yerlosdirilmisdir.
Homin qiillalor Anadolu boélgosino moxsus abidslorde oldugu kimi adoton ikimartaboli olurdu.
Hoyatin morkozinds iso su monboyi kimi istifado olunan va asason mormordon hazirlanan sadirvan
yerlosirdi. Burada da kompleksin ikimortobali vo vo hor mortobonin ortasinda glinbozin olmasi
diqqti colb edir. Asag1 mortobo osason saxlama vo yerlosdirmo ii¢lin, yuxart mortobo iso tacir
mohsullarinin niimayisi iiclin istifado olunurdu. Buxara karvansarasinin osas xiisusiyyatlorino
simmetrik planlagdirma, qiibbali tikililor, das divarlar, korpic giinbazlor, mormar siitunlar daxildir.

XVI osrdo Anadolu bolgesine moxsus, Boyiik Ipok Yolunun iizerindo yer alan
karvansaralardan biri do Tiirkiyonin Afyonhisar bolgosinds yerloson Sinan Pasa karvansarasidir.
Tikintisinin 1524-1525-ci illords tamamlandigi giiman edilon karvansara da Osmanlt memarliginin
klassik dovriinds tikilmis binadir. Abidonin hayati dord torafindon qiillorlorlo shato olunmusdur. Bu
qiillalor strukturun tohliikasizliyini tomin etmaok tigiin yerlosdirilmisdir.

Klassik Osmanli memarligimin on miihiim xiisusiyyatlorindon biri do simmetrik
planlasdirmadan istifado edilmasidir ki, bu strukturda da simmetrik planlagdirma xiisusilo miisahido
edilir. Hoyotin morkozindoki sadirvan onu iki borabor simmetrik hissoyo ayirir. Sadirvan
morkazinds hovuzu olan, otrafi silitunlarla ohatolonmis, iist hissosi giinbozlo Ortiilon klassik
memarliq elementidir. Sinan Pagsa karvansarasi ikimortobolidir. Asagr mortobo osason saxlama vo



Ne2. 2025 AZORBAYCANDA INSAAT va MEMARLIQ

yerlogdirmo iicilin, yuxart mortobo iso tacirlorin gotirdiklori mallarin niimayisi ti¢iin istifado
olunurdu.

Bu binada asagr mortobonin istifado moqsadi anbar vo yerlosdirma, yuxari mortabonin
istifado mogsadi iso ticarat vo sorgi kimi miioyyon edilmisdir. Karvansaranin hor mortabasinin
iizorindo olan gilinbazlor osas olaraq korpicdon hazirlanmisdir. Osmanli memarliginda das vo karpic
materiallar1 ilo yanasi, mormordon do genis istifado olunurdu. Sinan Pasa karvansarasinin daxili
mokaninda da mormar siitunlar vo sadirvanlar olduqca zévqlo hoyata kecirilmisdir.

Osmanli memarliginda rongdon istifade do diqqeti calb edon xiisusiyyatlorden biridir. Bu
monada Sinan Pasa karvansarast Osmanli memarliginda genis istifads edilon yasil, mavi, narinei vo
qirmiz1 kimi ronglorin istifadosi ilo maraq oyadir.

Konyanin Ereyli bolgoasinds yerlogon Riistom Pasa karvansarasi da bu dovriin oldugca
ohomiyyatli memarliq abidslorindon biridir. Karvansara 1553-cii ildo Qanuni Sultan Siileymanin
voziri Riistom Paganin sifarisi ilo dovriin oldugca ohomiyyatli sonstkar1 memar Sinan torafinden
insa edilmigdir. Umumiyyatlo, bu ddvrde yiiksok memarliq abidolorino miiolliflik etmis memar
Sinan vo onun moktobinin foaliyyati klassik Osmanlt memarligin inkisafinda boyiik rol oynamisdir.
Professor Koniil Cantay bu haqda belo qeyd etmisdir: “XV osrdon baslayaraq tikilmis
karvansaralara nozor saldiqda, bu tipli tikililorin XVI oasrdo forgli plan vo xiisusiyyatlors malik
oldugunu goriiriik. Bunu  XVI asrs aid ii¢ mithiim slamatlo izah etmok olar. Birincisi, XVI asrdo
memar Sinan (1490-1588) adli bas memar vo onun moktobinin foaliyyat gostormosi; ikincisi, bu
dovro aid karvansaralarin osason kompleks layihalorin daxilindo yer almasi; iiglinci miihiim
mogam iso karvansaralarin istor fordi, istorsa do sosial komplekslor olsun, plan-sxemlorinds osasli
inkisafin 6ziinii gostormosi idi” (4, 373).

Riistom Pasa karvansarasi zamanin memarliq xiisusiyyatlorini vo Osmanli Imperiyasinin
ticarat yollan tizorindoki shomiyyatli qonaq evlorindon biri olaraq digqgat ¢okir. Karvansara asason
diizbucaqli plana malikdir vo morkozi hoyatlo ohatolonmisdir. Hoyotin otrafinda yasayis otaqlari,
anbarlar vo digor funksional sahslor var. Markozds yerloson genis hoyst karvansaraya daxil olan
tacir vo soyyahlarin istirahati, ticarati vo ictimai todbirlor liciin foaliyyoat gostorirdi. Hoyatin
ortasinda adoton su ehtiyacint 6domok vo estetik goriiniis vermok iiglin tikilmis sadirvan (buna
bozon bozok hovuzu da deyilir) diqqoeti colb edir. Xiisusilo, daxili tavanlarda vo gap1 kimi struktur
elementlorindo taxta materiallardan istifado edilmisdir. Taxta sonotkarligi, toforriiatli oymalar1 vo
bozoklori ilo maraq oyadir. Glinbaz vo dam konstruksiyalarinda qurgusun ortiikdon istifads olunub.

Yuxarida qeyd olunan bu karvansaralar Béyiik ipok Yolunun tosiri ilo XVI osrdo Anadoluda
tikilon ohomiyyetli memarliq abidalorindon bozileridir. Osmanli memarliginin  6ziine xas
xiisusiyyotlorini dagiyan bu abidolor asason ticarat vo soyahat edonlor {i¢iin istifado edilmisdir. Qeyd
edilon ticarat yolu, iqtisadi vo modoni miinasibatlorin inkisafina sobob oldugu godor, Osmanli
memarliginda yeni lislublarin meydana golmasinda ds boyiik rol oynadi.

NOTICO

XVI osrdo Béyiik Ipok Yolunun tosiri ilo Anadoluda inga edilon karvansaralar tokco ticarat
vo soyyahlar {igiin istirahot mokan1 kimi deyil, hom do Osmanli memarliginin modoni, iqgtisadi vo
estetik inkisafinin gostoricisi kimi ¢ixis etmisdir. Bu tikililor ticarat yollarinin iizorinds yerlogsmoklo
ticarot dovriyyesinin tohliikesizliyini vo davamliligini tomin etmis, homg¢inin Osmanli dovrii
memarliginin funksional va estetik xiisusiyyatlorini oks etdirmisdir.

Karvansaralarin memarliq planlagdirilmasi, dayanigli materiallarla (das, korpic, qurgusun)
tikilmosi, simmetrik qurulusu, miidafio xarakterli elementlori vo zongin dekorativ bozoklori
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(orobddymso, hondosi naxislar vo s.) bu tikililori dovriiniin miihiim abidolorine ¢evirmisdir.
Osmanli memarliginin klassik tislub xiisusiyystlori ilo yanasi, bazi hallarda antik vo renessans
{islubunun tosirlori do miisahido olunur. Istanbulun Kursunlu karvansarasi buna niimunadir.

Bu memarliq niimunslorinin bonzorlori Osmanli tosiri altinda olan digor bdlgoslords, o
climlodon Azorbaycanda da (masalon, Bakida yerlogon Buxara karvansarasi) movcuddur.

Belaliklo, X VI asr karvansaralar1 yalniz memarliq baximindan deyil, hom ds dovriin iqtisadi
vo modoni hayatinda oynadiglar1 rola géra tarixi ohomiyyato malikdir vo Bdyiik ipok Yolunun
memarliq irsino verdiyi téhfani ag1q sokilde niimayis etdirir.
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THE CARAVANSERAIS BUILT IN THE 16™ CENTURY IN ANATOLIA
UNDER THE INFLUENCE OF THE GREAT SILK ROAD
Gokche Eftal engineer-architect

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

Key words: caravanserai, guest house, architecture, monument, Great Silk Road.

KAPABAH-CAPAH, IIOCTPOEHHBIE B AHATOJIMM B XVI BEKE
MOJ BJUUSAHUEM BEJMKOI'O HIEJIKOBOIO MYTH
I'éxue dpman unsicenep cmpoumenv-apxumexKmop

Pe3rome: AHaTOIMNCKUNA PErHMOH, CTaBIIMM BaXKHOM TOYKOW IEPECEYEHHs Ha TOPIrOBOM IIyTH
u3 Kuras B EBpony, B XVI Beke Obll1 MECTOM CTPOUTENILCTBA KapaBaH-CapaeB, HApsIAy C APYTMMHU
APXUTCKTYPHBIMHU ITaMATHHUKAMU. Ot KapaBaH-Capau, OTPAKAONIUC PA3JIUNIHBIC CTUIIN OCMaHCKOH
APXUTCKTYPHBI, BO3BOJUINCH HA OCHOBHBIX Y4YaCTKaX Benukoro meiakoBoro IIyTHU WJIA BOJIM3Y HUX.
Cpenu nmpumMepoB MOXKHO Ha3BaTh Takue coopykeHus, kak Kypmrynny (CramOyin), kapaBaH-capaii
Pycrema-nmamu (DOmoupHe), kapaBan-capait Cokomry Mexmera-namu (JIroneGypras), Yenebu
Cynrtan Mexmert (Krotaxbs), kapaBan-capait lllexzane (Manuca), kapaBan-capait Yo6an MycTtada-
namu (M3mur), kapaBan-capait Cunmxannsl Cunan-namu (AdboH), KapaBaH-capail Pyctema-namm
(Konbs), xapaBan-capaii Cynrana Cemmuma II (Kowes) m npyrue. B cratbe mnpencraBieHbI
pe3yabTaThl HWCCIEAOBAHUS aPXUTEKTYPHBIX OCOOCHHOCTEH HEKOTOPBIX KapaBaH-capaeB, 4YTO
MO3BOJISIET MOMYYUTh HHPOPMALIMIO 00 MX OOIIMX XapaKTEPUCTHKAX M apXUTEKTYPHBIX CTUIISIX.

KaroueBble cioBa: KapaBaH-capail, TOCTEBOM JIOM, apXUTEKTypa, NaMsITHUK, Benukui
LIEJIKOBBIN ITyTh.
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EKOLOGIYA
UOT 69.502.17 https://doi.org/10.30546/24094560.2025.2.43.046

BAKI SOHORININ INKISAFININ EKOLOJi ASPEKTLORI
Dissertant Seyidova N.S. Azorbaycan Insaat vo Memarlq ETI

Xiilasa: Moqalodo Baki sohorinin davamli inkisafi, sohorsalma vo binalarin ekoloji aspektlori
miizakiro edilir. Otraf miihitin giymeotlondirilmasinin strateji planlasdirma vo dayanigli inkisaf
prinsiplarina uygun hall yollari ilo bagli molumatlar toqdim edilir.

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

Baki hom Azaorbaycanin paytaxti, ham do on bdyiik sohari kimi iqtisadi va sosial baximdan
stiratlo inkisaf edon vo modernlogon bir sohor olmaqla yanasi siiratli urbanizasiya, sonayelosmo vo
artan ohali sixlig1 ilo ohamiyyatli ekoloji tosirlora malikdir.

Strateji yerlosmosi, artan iqtisadi potensiali vo demogqrafik artimi Baki ii¢lin davamli vo
ekoloji asaslandirilmis planlagdirmani zoruri edir.

Baki sohorinin inkisafinin strateji planlagdirmasi soharin golocoyini miioyyon edon vo biitiin
sahalords birgo inkisafi dostokloyon bir yanasma tolab edir vo sohorin sosial, iqtisadi, madoni va
ekoloji dayaniqli bir sokildo boyiimasini tomin etmok mogsadini gilidiir. Bu planlama yalniz soharin
deyil, imumilikde Azarbaycanin uzunmiiddatli inkisafi {i¢lin shomiyyatlidir.

Molumdur ki, SSRI-nin dagilmasindan sonra Azorbaycanda bazar iqtisadiyyatina kegid dovrii
baslanmisdi. Bu dovrds, xiisusilo 1990-c1 illorin sonunda Bakinin gohorsalma inkisafi prioritet
masololordon biri olmusdu. Baki gohorindo sohorsalma sahasindoki siyasot bir godor doyismis vo
ekoloji mosalalor 6n plana ¢gixmaga baglamisdi.

1920-1980-ci illords tikilmis sonaye miiassisolori, xiisusilo neft vo agir sonaye sektoru Baki
orazisindo ciddi ¢irklonmo monbayi olmusdur. Miistoqillikdon sonra hayata kecirilon islahatlar
carcivasindo bu miiossisalorin sohordon konara kogiiriilmoasi, 6zallosdirilmosi vo otraf miihitin
borpast {igiin ilk addimlar atilmisdir. “Azorbaycan Respublikasinda 1995-1998-ci illordo dovlot
miilkiyystinin 6zallosdirilmasinin Dévlot Programi” bu sahads doniis ndqtasi olmusdur.

Bu hom bazar miinasibatlorinin inkisafini tomin etmok vo dovlot miiassisalorinin
somoroliliyini artirmaq, hom gohorsalma, hom do otraf miihitin qorunmasi baximindan shomiyyatli
bir addim idi. Ozl miiessisolords igtisadi maraq ¢argivasinde enerji vo resurslarin daha gonaatli
istifadosi tendensiyast artmis, bu da dolayisi ilo tullantilarin azalmasina vo tobii ehtiyatlarin daha
somoarali istifadasine sobab olmusdur.

Miiossisalorin kogiiriilmasi ilo yanasi, otraf miihitin borpast vo tomizlonmosi prosesino do
baslandi. Sohor morkozindo daha ¢ox yasayis vo ticarot saholorinin inkisafina imkan yarandi. Hava,
su vo torpaq cirkliliyinin azaldilmasi, sos vo vizual ¢irkliliyin qarsisinin alinmasi vo sohorsalma
baximindan soharin estetik toloblorine uygun vo daha tomiz gohor miihiti yarandi.

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

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

Sohoarsalma islahatlart ¢orgivasindo, "Qara sohor" olaraq taninan sonaye orazilori daha miiasir
yasayis 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
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bir transformasiyani niimayis etdirir. Borpa olunan saholordo hava, su vo torpaq cirkliliyinin
azaldilmas: istigamotindos ardicil todbirlor hoyata kegirilmisdir.

Baki sohorindo enerji somoraliliyi vo alternativ enerji monbolorinin istifadesi diqqet
morkozindadir. Olkados tokrar emal sahosini inkisaf etdirmok moqsadilo Bork Maisot Tullantilarinin
Cesidlonmosi vo Yandirilmast Zavodlar1 insa edilmis, tullantilarin tokrar emali ilo mosgul olan
sahibkarlar ticlin zaruri infrastruktura vo idaresetmays malik olan Balaxani Sonaye Parki yaradilmus,
“Bork moiset tullantilarinin vahid idaragiliyi” vo “Boyiiksor goliiniin ekoloji barpasi” layihalori
hoyata kecirilmigdir. Tohlil olunan illordon hal-hazira qodar Boyiiksor goliine axidilan sonaye va
moaisot tullant1 sularinin qarsist boyiik hocmds alinmis, gbliin dibindo neftls ¢irklonmonin soviyyasi
121 min mg/kilogramdan 86 min mg/kilograma endirilmisdir ki, bu da artiq ekoloji normalar
soviyyosindo  olmasi demokdir. Insanlarin istifadosino verilon bu orazi bir vaxtlar ekoloji
gorginliyin miisahide edildiyi zona oldugu halda indi Bakinin on gozal istirahst mokanlarindan
birins ¢evrilmisgdir.

Azorbaycan Respublikasimin Prezidenti conab Ilham ®Oliyevin 2 fevral 2021-ci il tarixli
Soroncamui ilo tosdiq edilmis “Azorbaycan 2030: sosial-iqtisadi inkisafa dair Milli Prioritetlor”
novbati 10 1l orzinds 6lks qarsisinda dayaniqli inkisaf prinsiplorine uygun ekoloji hall yollarini
oziinds oks etdirir.

Azorbaycanin “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
kegirilmoasi bu sahodos aparilan mogsadyonlii vo ardicil dovloat siyasatinin tozahiiriidiir.

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

Baki gohori {lizro dayaniqli, artan rogabotqabiliyyatli igtisadiyyatin tohlili bir ne¢o miihiim
aspekti nozoro alaraq hoyata kegirilo bilor. Sohor infrastruktur baximindan oshomiyyatli bir inkisaf
morhalasindadir. Bu istigamatdo daha ¢ox "yasil" layiholora yer verilmasi, borpa olunan enerji
monbolorindon istifado vo ekoloji tarazligin qorunmasi, naqliyyat sistemlorinin miiasirlogdirilmasi,
tixaclarin azaldilmasi vo ictimai nogliyyatin inkisafi, innovasiya vo texnoloji inkisaf igtisadiyyatin
diversifikasiyasina vo roqabatgabiliyyatliliyino komok edocok.

Baki goharinin inkisafi ilo ekoloji hall yollar1 arasinda tarazligin yaradilmasi, sohorin davamli
va balansl sokilds inkisafin1 tomin etmok {igiin oshamiyyatli bir masaladir. Bu tarazligin yaradilmasi,
igtisadi  boylima, sosial inkisaf vo ekoloji dayaniqliliq arasinda diizgiin bir olago qurulmasini
tolob edir.

Baki sohori enerji istehsali vo istifadosi sahosindo boyiik potensiala malikdir. Gilinas vo kiilok
enerjisi kimi borpa olunan enerji monbolorini inkigaf etdirorok yasayis vo qeyri-yasayis
obyektlorinds enerji somaraliliyinin artirilmasi {igiin texnologiyalar totbiq olunmalidir.

Yeni tikilon binalarda enerjiyo gonaot vo otraf miihito daha az zoror vurmasi iigiin binalarda
enerji somoaraliliyinin artirtlmasi 6nomlidir. Yeni tikililords ekoloji layihalarin tatbiqi genislonmali,
enerji somoarsliliyi standartlarina riayat edilmali, izolyasiya, tobii isiqlandirma, giines enerjisi
panellori kimi ekoloji hall yollarindan istifade edilmalidir. Masalon, yeni insa olunan binalarda, su
Vo enerjiya gonaast etmak liclin glinos panellori, yagis sularinin toplanmasi sistemlori quragdirmagq,
yuksak istilik vo sos izolyasiya xiisusiyyatino malik, ekoloji tomiz material hesab olunan, yangina
davamli das yunundan istifado etmok olar.
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Das yunu istilik xiisusiyyotine malik oldugundan “Matanat A” sirkstinin hesabatina asason
binalarin vo yasayis evlorinin isidilmasi vo soyudulmasinda 35%-o qodor enerjiys gonaast edir vo bu
Azorbaycan ligiin ev tosorriiftalari, kommersiya vo sosial obyektlor iizro ildo yarim milyard
manatdan artiq enerjiyo qgonast demokdir. Binalarda istilik izolyasiyasi ilo yanasi tobii
isiqlandirmanin optimallasdirilmasi da miithiim amildir. Xiisusilo sohor morkozindoki binalarin daha
enerji somoarali vo iqlim doyisikliyine davamli olmast iiclin mdvcud infrastrukturlar
tokmillosdirilmalidir.

Baki, hoamginin iqlim doyisikliklorinin tosirlorine meruz qalan sohor oldugundan, sohorin
inkisafinda iglim doyisikliyino uygunlasma todbirlori nozoro alinmalhdir. Iqglim doyisikliyi
sobabindon bas veran quraqliq vo ya sel risklorini azaltmaq tiglin su tosisati vo kanalizasiya
sisteminin modernlosdirilmasi vo giiclondirilmasi vacibdir.

Sohorin siiratlo inkisaf edon noaqliyyat infrastrukturu, otraf miihito tosir gostoron osas
amillordon biridir. Bakida elektrik avtomobillarinin istifadesinin artmasi, ekoloji tomiz naqliyyatin
tablig edilmasi mogsadils bir sira layihalor hoyata kegirilir.

COP29 todbiri orofasinda sohards elektriklo isloyon avtobuslar istifadoyo verilmisdir. Ictimai
nogliyyat sabokasinin genislondirilmasi vo miiasir texnologiyalarin totbiq edilmosi havadaki zohorli
qazlarin soviyyesini azaldir, velosiped yollarinin qurulmasi, alternativ noqliyyat vasitslorinin,
elektrikli avtomobillorin istifadosi sohordo havanin tomizlonmasi vo karbon-dioksid tullantilarinin
azaldilmasi mogsadilo bdylik ohomiyyat kosb edir.

28 yanvar 2025-ci ildo nogliyyat mosalolorine hasr olunmus miisavirodo ¢ixisi zamani
Prezident Ilham Oliyev bildirmisdir ki, kiitlovi dasimalara tolobat cox yiiksokdir vo hom do kiitlovi
dastyicilarin xidmatlorinin genislondirilmasi ¢ox vacibdir. ©n optimal ssenari simulyasiya edilorak
10 yeni stansiyanin tikilocoyi, 4 stansiyanin iso olagolondirilocoyini geyd etmisdir. Bu iso daha
siiratli catma imkani, daha tohliikesiz vo daha ekoloji mobillik miihitinin yaradilmasi demokdir.
Sohar xaricindoe irimiqyash kiilok vo giinos enerjisi stansiyalari tikilir. Bu, soharin enerji tochizatini
daha dayanigli vo tomiz etmok ii¢lin mithiim addimdir.

Sohorin enerji istehsalinin barpa olunan monbolordon (giinas, kiilok enerjisi) oldo edilmasi
fosil yanacaqlara olan asililigin azaldilmasi vo atmosferin ¢irklonmosinin garsisinin alinmasi ti¢lin
mithiim addimdir. Bakida genismiqyash tokrar emal programlari hoyata kecirilir. Tullantilarin
cesidlonmaosi vo tokrar emal edilmasi iiclin xiisusi konteynerlor vo sistemlor yaradilib. Bu, sohorin
tomizliyinin qorunmasina v tobii resurslarin gonaatls istifadesine imkan verir.

Bu prosesdo sohar sakinlorinin neco istirak etmolori vo {lizarlorine diison masuliyyat barado
maariflondirmo islori aparilmalidir. Sohor sakinlori {i¢lin tobii resurslarin qorunmasi, tullantilarin
azaldilmasi vo tokrar emalin shomiyyoti barado tolimlor vo kampaniyalar toskil edilmoalidir.

Ekoloji hollorin totbiqi ilo sohor sakinlorinin hoyat keyfiyysoti yaxsilasacaq, eyni zamanda
Bak1 daha yasanabilir, dayaniqli vo ekologiya dostu sohar olacagq.

Sohorlordo binalarin tikintisi vo asfaltlagmanin artmasi ilo tobii bitki Ortiiyii azalir. Odur
ki, morkoz vo otraf orazilordo yeni parklar, baglar vo yasilliq zonalar1 yaradilmalidir. Yasilliq
saholorinin artirilmasi iigiin ekoloji vo tobii sortlora uygun layihoalor - masolon yasil damlar, yasil
koridorlar totbiq edilo bilor. Buraya hom do ekosistemin qorunmasina uygun agac ndvlorinin
okilmosi vo suvarma metodlarinin yaxsilasdirilmasi da daxildir. Bu todbirlor estetik baximdan gozol
goriinmoklo yanasi otraf miihitin qorunmasina kdmok edir, karbon dioksid tullantilarini azaldir,
sohar istilik adasi effekti ilo miibarize aparir vo insanlarin hoyat keyfiyyatini yiiksoldir.
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Soharlarin dayanmiqlt inkisafi, takco ekoloji deyil, hom ds sosial va iqtisadi baximdan balanslh
inkisafin tomin edilmasini tolob edir. Bu prinsiplorin hoyata kecirilmasi soharlorin golocokds daha
yasanabilir, tohliikasiz vo davamli olmasin1 tomin edir. Bu yolla, hom indiki, hom do golocok
nasillorin ehtiyaclarina cavab vers bilon bir miihit yaratmaq miimkiindiir.

Natica

Soharin siiratlo boyiiyon soharsalma plani ¢or¢ivasinds ekoloji manfi tosirlorin garsisini almaq
ticlin enerji somarali binalarin tikilmasi vo yasilliq srazilorin artirilmasi vacibdir. Ekoloji baximdan
tomiz naqliyyat vasitolorinin, mosalon, skuterlor vo velosipedlorin istifadssi, ictimai naqliyyatdan
daha cox istifado tixacin garsisini nisboton ala bilor. Borpa olunan enerji manbalarinin, 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
programlar hoyata kecirilmalidir. Iqlim doyisikliyinin tosirlorina qarst miibarizo aparmaq iigiin
davamli inkisaf va ekoloji tarazliq prinsiplarine riayst etmok sohorin uzunmiiddatli inkisafini tomin
edocok va ekosistemin davamliligini qoruyacaqdir.
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IKOJOI'MYECKHUE ACIIEKTBI PAZBUTUA T'OPOJA BAKY

ouccepmanm Ceituoosa H.IL. Azepoaiioncanckuii HUU Cmpoumenscmea u Apxumexmypol

AHHOTa].[I/IH: B cratbe paccMaTpruBaOTCA YCTOIZHHBOC pasBUTHEC TOpOaAa BaKy, TOpPOACKOC
IUIAaHUPOBAHUEC M ISKOJIOTMUCCKHUEC AaACIICKTBI 3)13HI/II71. HpCI[CTaBJIeHa HH(bOpMaHHH 00 OLICHKE
OKPY’KalIlIeW Cpelbl C PEIICHHUSIMH, COOTBETCTBYIOIIMMM MPHUHIMIIAM CTPATETHYECKOTO
IIaHUPOBAHUA U yCTOfI‘II/IBOFO pa3sBUTHA.

KuaioueBble cjoBa: CTPATCTUYCCKOC TIIJIAaHUPOBAHUEC, 3H€pFOC6CpC)K€HI/Ie, YCTOﬁHHBOG
pa3sBUTHC.

ECOLOGICAL ASPECTS OF THE DEVELOPMENT OF BAKU
PhD student Seyidova N.Sh. Azerbaijan Scientific-Research Institute of Construction and Architecture

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.
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“TOBil FOLAKOTLOR, EKOLOJI PROBLEMLOR, YASIL DUNYA”
movzusunda AZORBAYCAN MIiLLi ELMLOR AKADEMIiYASININ YARADILMASININ
80 ILLIYIN® HOSR OLUNMUS iimumrespublika elmi konfransi
(04-05 iyun 2025-ci il, Baki sahari)

Konfransda respublikanin miixtalif elmi-todqiqat institutlarinin, ali tohsil miisssisalorinin vo
dovlot qurumlarinin niimayondolori, eloco do ekologiya iizro vo miivafiq saholordo ¢alisan
miitoxassislor istirak etmislar.

Rosmi agilisda AMEA-nin prezidenti, akademik Isa Hobibboyli vo AMEA-nin nazdindo
Respublika Seysmoloji Xidmot Moarkozinin bas direktoru, AMEA-nin miixbir {izvii, professor
Qurban Yetirmisli ¢ixis etmisdir.

Konfransin magsadi: 6lkodos bas veran tobii folakstlors qars1 miibariza, ekoloji tohliikasizliyin
tomin olunmast vo “yasil diinya” konsepsiyasi ¢orgivasindo davamli inkisafin elmi osaslarinin
miizakirosi, homginin elmi miiossisolor arasinda omokdashigin giiclondirilmosi, yoni dovlot
qurumlart vo elmi miiossisolor arasinda olagolorin giiclondirilmasi, seysmoloji xidmatlorin
tokmillogdirilmosi vo yeni texnologiyalarin totbiqi, ekoloji layiholorin maliyyslosdirilmosi vo
davamliliginin tomin olunmasi, gonc alimlorin bu sahoys calb olunmasi, tacriibs miibadilasinin
toskili vas.

Elmi konfransda AzIMETI-nin omokdaslari, memarliq iizrs f. d., dosent Ayton Solimova, elmi
isci Viisalo Qasimova, memar Aydan Rzayeva vo miihondis Isi Kazimov istirak etmuslor.

Institutun omokdaslar1: Ayton Solimova “Azarbaycanda geotermal sulardan enetji somoraliliyi
mogsadi ilo istifads”, Viisalo Qasimova “Davamli inkisafda yasil enerjinin rolu”, Aydan Rzayeva
“Ictimai binalarda suyun tokrar emalinin tokmillogdirilmesi” vo Isi Kazimov “Seysmik tohliiko vo
otraf miihit: zalzalolorin tobii hadisalora vo insan comiyyating tasiri” moévzusunda elmi mogalalor
ilo ¢1x1s etmislor vo miizakirslor zamani onlara tinvanlanan suallar1 cavablandirmislar.

Konfransin materiallart dorc olunub.

Elmi-texniki maqalonin hazirlanma qaydalart
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Elmi-texniki moqalo elmin asagidaki istiqamatlorino uygun olaraq elmi yeniliklori oks etdirmoklo
hazirlanmalidir: memarliq va sohorsalma, zslzsloyadavaml tikintilor, insaat konstruksiyalari, bina vo
qurgular, geotexnika vo ingaatin ekologiyasi, insaat materiallari, ingaatin toskili va idars olunmasi, tikinti
norma va qaydalarmin tokmillasdirilmasi, tikinti praktikasinda yeniliklor.

Elmi moqalslor azarbaycan, rus vo ingilis dillarinds hocmi 3 sshifodsn az, 8 sohifadon ¢ox olmamaqla
formati: A4, faylin formati: MS Word vo ya RTF; Times New Romanda 12 sriftls, 1 intervalla yigilmalidir;
voraqin kenarlari: yuxari 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 dylimdo 300 pikseldon ( vo ya 300 dpi ) az
olmayaraq jped, tiff vo ya eps formatinda yerlogdirilmalidir. Sokillor gokilalt1 yazi va siralama ila miisayiat
olunmalidir. Istifado edilmis odobiyyat siyahisi AAK-in toloblorine uygun tortib olunmalidir. Fiziki
qiymatlorin dlgiilori va parametrlori CU sistemi ilo verilmolildir.

Mogqalalor asagidaki ardicilligla yigilmalidir: veraqin solunda yuxarida UOT; 1 intervaldan sonra
moqalonin ad1 12 keql adi sriftlo, qara; 1 interval, miisllifin (-lorin) ad1, atasinin adi, soyad1 12 keql sriftlo
kursiv, qara; 1 interval, tagkilatin tam adi, sohar 12 keql sriftla, kursiv; 2 interval, maqgalonin matni.
Mosul katibin elektron tinvani: e-mail: azimeti_elmikatib@mail.ru; tel: (012) 596 37 60 (daxili 205)

Ilpasuna noozomosexku HayuHo-mexHuU4eCcKoll cmamopu

[IpuHUMAIOTCS OpPUTHMHATBHBIC CTaThbH MO IIHPOKOW TEMATHKE ApPXUTEKTYPhI, TPaJOCTPOUTEIHCTRA,
CTPOMTENBHBIX ~ KOHCTPYKLUH, CEHCMOCTOWKOTO CTPOHTENILCTBA, TEOTEXHWKH BOJOCHAOKEHUS U
KaHaJW3allul, COBEPILICHCTBOBAHMS CTPOMTENBHBIX HOPM M IPaBWI, OPraHU3aluH CTPOUTEIHLHOTO
MPOM3BOJICTBA M CTPOUTEILHON SKOJIOTHH.

CraTby MPUHUMAIOTCS B TMEYATHOM U 3JIEKTPOHHOM BHJE, 00BEMOM OT 3-8 CTpaHHMI| TEKCTa, HAOPAHHOTO
Ha KOMIIBIOTEPE U HalleuaTaHHOTO MPUQPTOM 12-T0 KerJisi ¢ OAMHOYHBIM HHTEpBajioM. [lost: crieBa, cBepXy U
CHHU3Y - 2¢M, cipaBa- 1 cm.

Crarbu IpUHUMAIOTCA Ha a3epOaiiKaHCKOM, aHTJIMHCKOM W PYCCKOM sI3bIKax. B Hauane ctaTbu B JIEBOM
yriy ykaseiBaercs YIK. Crareu conpoBokaatorcss anHOoTanmssMu (10 100-150) cros Ha azepOaiimxaHCKOM,
AHIJIMHCKOM U PYCCKOM $I3bIKaX, a TaKKe CIIMCKOM KIIIOYEBBIX ciIoB (5-10 cioB) Ha azepOaiiIkaHCKOM,
AHTJIMHACKOM M PYCCKOM SI3bIKAX.

HaszBanwue crarbu, pamMuins ¥ MHULUAIB! aBTOpa (aBTOPOB), AAIOTCS Ha a3epOailKaHCKOM, aHTIMHCKOM H
pycckoMm s3pikax. Damumus (M) aBTOopa (OB) COMPOBOXMAIOTCS JOJDKHOCTBIO, MECTOM paboOThI |
3NIEKTPOHHBIM afpecoM. CTpyKTypa cTaTbdl [OJDKHA O BO3MOKHOCTH BKIIOYATh BBEICHUE, METOIUKY
HCCIIeIOBAHUS, XapaKTEPUCTHKY 00BhEKTa HCCIICAOBAHHMS, PE3yIbTAThI U BEIBOIHI.
e-mail orBecTBenHOTrO cexperaps: e-mail:azimeti_elmikatib@mail.ru

Rules for preparing a scientific-technical research paper
A scientific-technical research paper must be prepared to reflect scientific innovations in the following fields of
science: architecture and urban planning, earthquake-resistant buildings, building structures, buildings and structures,
geotechnics and construction ecology, construction materials, organization and management of construction,
modernization of building codes and standards, international and national innovations in construction practice.
Scientific papers in azerbaijani, russian and english languages must be no less than 3 pages and no more than 8
pages, in A4 format. The file format: MS Word or RTF; the text must be typed in Times New Roman, font size 12,
with single line spacing. Page margins: top and bottom — 2 c¢cm; left — 1.5 cm; right — 3 cm. If the article contains
images, they must be embedded in accordance with the text, in electronic format, with a resolution of no less than 300
pixels per inch (or 300 dpi), and saved in JPEG, TIFF, or EPS format.
Figures must be accompanied by captions and numbering.
The list of references must be compiled in accordance with the requirements of the Supreme Attestation
Commission (AAK).
Measurements and parameters of physical quantities must be presented in accordance with the SI system.
Research papers must be formatted in the following sequence: in the upper left corner of the page — UDC (Universal
Decimal Classification); after one line spacing — the title of the article in 12-point regular font, bold; after one line
spacing — the name, patronymic, and surname of the author(s) in 12-point bold italic font; after one line spacing — the
full name of the institution and the city in 12-point italic font; after two line spacings — the main body of the article.
Scientific papers that do not comply with the above requirements are not accepted.
E-mail address of the executive secretary: azimeti_elmikatib@mail.ru
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AzIMETI-do kompiiter sohifolonmasi yolu ilo nasr olunub.

Kompyuter dizayni: Mehriban Nabiyeva
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