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INSAAT KONSTRUKSIYALARI , BINA VO QURGULAR

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

MoO$SODIi 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
meydanina yaxin tikilmis bu moscidli karvansara 6z hocmi vo memarliq 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 mortobasinds ritmik sokilds 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
iizorino oturdulan tagbond vo giinbaz ortiiklii konstruksiyalar Sofixanin memarliq snonasini 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 dincalirdiler. Karvansarada mascid olduguna goro miisalman tacirlori mohz, burada dincolmaya
ustlinliik vermislor.

Mosadi Siikiir Mirsiyab ogluna moxsus karvansaray binasi XIX asrin sonlarina aid olub
Azorbaycan Respublikasi Modoniyyat Nazirliyi yaninda Madoni 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 asrin 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
B-D-5-12 oxlararasi sahasindo moévcud yiikdasiyan konstruksiyalar logv edilib sonradan pillokan
konstruksiyasi quragdirilmagqla binada bir sira doyisikliklor edilmisdir (sokil 7 va 8).
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Uzunmiiddatli istismar (125 ildon ¢ox) va 30 ilo yaxin ermani isgali naticasinds karvansaray
binasinin yiikdasiyan konstruksiyalarinda gatlar, asinmalar yaranmisdir. Hal-hazirda karvansaray
binasinda tomir barpa islorinin aparilmasi planlagdirilmisdir (sokil 1).

Karvansaray binasinin movcud yiikdasiyan konstruksiyalarmn texniki voziyyatinin
giymatlondirilmasi vo onun tomir-barpasina aid tovsiyalorin islonmasi ilo olagadar Azarbaycan
Insaat vo Memarliq Elmi-Todgigat Institutu torofindon miihondisi todgigat isi aparilmisdir.
Aparilmis mithondis todqgigat isinin moqsadi asagidaki islor goriilmiisdiir. Bu mogsadlo binanin
blindvra konstruksiyast vo onun texniki voziyyeti biindvro yaninda qazilmis surflar vasitosilo
miloyyanlosdirilmis (sokil 2); ylikdasiyan domir-beton konstruksiyalarda betonun sixilmada faktiki
mohkomliklori konstruksiya dagidilmadan “Smidt-Hammer” sklerometri vasitasilo toyin edilmisdir
(sokil 3).
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Sakil 1. Karvansaray binasnmn barpadan awal iimiimi goriiniisii

Sak.3.Betonun méhkomliyinin
“Smidt hammer” sklerometri vasitasila tayini

S$ak.2. Binamin xaricinda qazilmis surf

Movcud domir-beton konstruksiyalarin beton miihafizo qatlarinin qalinligi, armatur millorin say1 vo
diametri “Profometr-5 cihaz1 vasitosilo toyin edilmis vo acilmis yerlordo armatur millorinin
diametri stangenporgarla doqiqlosdirilmis (sokil 4); das, korpic horgli konstruksiyalarinin
mohkomliyi méveud horgiidon ¢ixarilmis, das, korpic, mohlul niimiinalorinin laboratoriya sinaglari
va eksptess lisul vasitosilo toyin olunmusdur;

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

Binanin tomir vo borpasina dair tovsiyslor, binanin Umimi texniki voziyysti, binanin
yiikdastyan konstruksiyalarinin zadelonma daracasi vo materiallarin méhkomliyi Tikinti Norma va
Qaydalarin toloblorina uygun islonilmisdir /2/, 13/, 141, 15/, 161, 171, 18].

Karvansaray binas1 planda diizbucaq sokildo olub, timumi gabarit dlgiilori 29,9 m x 37,6 m
(BXL) toskil edir. Karvansaray binasinin yerlasdiyi arazi maili relyefo malikdir.

Bina iki yeriistii moartobodon ibaratdir. Memarlig-planlagdirma hollino géra binanin daxilindo
E-J-2-15 oxlararasi sahasindo iki mortobo hiindiirliiyii boyu boyilik zal hissas, 2-ci mortabanin
A-E-2-5 oxlararas1 sahosindo iso das siitunlardan vo korpic tagbond ortiikdon ibarat mascid hisso
yerlogdirilmisdir. Binanin mortabo planlari sokil 6,7, 8-do verilmisdir.
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SaK. 4. Niimunalorin sinaqlart (a-qaya dagsi, b- qumizi karpic)

Sok. 5. Catlarin eninin tayin olunmasi
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Sok. 6. Birinci moartabanin plani (£0.00 va -0.350 saviyyasi)
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Karvansaray binasinin mortobs hiindiirliiklori konstruktiv holldon asili olaraq miixtalif
olmagla 2,8m-10m-dok doyisir. Karvansaray binasi konstruktiv xiisusiyyotino 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 relyefindan asili olaraq 0,60+1,80 m olub, tillari 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
horgiisiinds horgli mohlulu kimi shongdon 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
sahasindo birinci vo ikinci mortobalordo 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
martabado daxili moscid hissods A-E-2-5 oxlararasi sahodo olan siitunlar iss ol alsti ilo diizgiin
formada sokkiz iizlii formada yonulmus das bloklardan insa edilmisdir.

Binanin arakosmo divarlart misarlanmis ohongdasindan, gipskarton I6vhoalordon vo korpic
horgiisiindon toskil olunmusdur. Binanin “yiikdasiyan™ divar siitunuun vo martobolorarast Ortiik
konstruksiyalarinin texniki voziyyastinin qiymatlondirilmasi elmi hesabatda [9] verilmisdir.

Laborator smaq islori vasitesilo yiikdasiyan divarlarin horiilmesinde istifads olunan dag
stixurlarin vo horgii mohlulunun (shong mohlulunun) moéhkomliklori vo digor fiziki-mexaniki
gostaricilori toyin edilmisdir. Alinmis naticolor codval 1-do verilmisdir.

Cadval 1.

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

. .. mohkomlik | mohkamlik .. .
Materialin ada hacm ¢akisi, . . mohkamlik hopma,
rISm? 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? qiymotlondirilir. 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 aginmalar, yaxud elementlards korroziya, karniz daslarinda
gopmalar va zadoalor tarixi-memaarliq binalari ti¢iin xarakterikdir.

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

Binalarin tohliikslilik kateqoriyasi toyin edilorok cadval 2-do verilmisdir.

Cadval 2.
ﬁealtl;:l;:il;lgl; zadolonmolorin xarakteri
wp” ylikdasiyan konstruksiyalarda  qusur vo zadslonmolor onlarin dagilmasina
bilavasits tohliiko yaradir;
ylikdasiyan konstruksiyalarda  qusur vo zadslonmolor onlarin dagilmasina
«B» 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 yetirilmosi divarlarin but daslarindan horiilmosi, daxili )
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 baslamazdan avval onun madoni va tarixi doyarlarinin 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
sistemlarinin yaradilmasi;
e binanin orijinal qurulusuna miimkiin qader az miidaxile edilmasi.

Binanin tarixi-memarliq barpa layihosi hazirlanarkon “Tarixi vo modoniyyst abidorinin
miihafizosi” haqqinda Azarbaycan Respublikasinin Qanununa asasen Madaniyyat Nazirliyi vo
Dovlot Soharsalma vo Arxitektura Komitosinin tarixi abidolorin barpa layihslorinin tesdiqi vo
ekspertizasi kecgirilmolidir.
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HUCCJEJIOBAHUE KOHCTPYKTUBHBIX OCOBEHHOCTEM 3JIAHUSI KAPABAH-CAPAS
MEIIAJIA IIYKYPA MUPCUSIB OI')1TY U PEKOMEHIAIIUU 11O ET'O PECTABPAIIUA
K.T.H 3munoe A.M., Anues /{nc.A., I'yceitnoe B.M., Kapaee II1I.A.

AHHOTAIIMA: HaHHaﬂ CTaTbsgd IIOCBAINCHA M3YYCHUIO KOHCTPYKTHUBHBIX 0COOEHHOCTEN

©ooNOORE WD

JNBYXA3TAKHOTO 37aHWs KapaBaH-capas Memanu Illykypa Mupcus® oribl, SIBISIOMIETOCS
MaMSITHUKOM apXUTEKTypbl KoHIa XIX Beka M pacnoyio:KEeHHOTO B IIEHTPAJbHOM 4YacTH ropoja
[yma, a Takke peKOMEHALUAM 10 €ro pecTtaBpaluu. B pamkax ucciieqoBanus Obuia onpeaeieHa
KOHCTPYKTUBHAsl CX€Ma 3/I1aHHs, BOCCTAHOBJIEHbl €TI0 KOHCTPYKTHUBHBIE YEPTEKH, YCTAHOBJIECHBI
(dakTUYeCKue TMPOYHOCTHBIE XAPAKTEPUCTHKU HCIIOJIIb30BAHHBIX CTPOUTENBHBIX MAaTEpHAJIOB,
BBISIBIICHBI TIOBPEKJEHUS B KOHCTPYKIUAX, (yHIAMEHTax, CTEHaX, MEPEKPHITHAX M KyToJax,
ONpPEAEIICHbl UX KAaTErOPUHM OIMACHOCTH, JaHA OLICHKA TEXHUYECKOTrO COCTOSIHUS 3[aHUSA, a TaKXkKe
pa3paboTaHbl IPEIOKEHHS] K PEKOMEHIAIIUH 110 €T0 BOCCTAHOBJICHHUIO.

KuaroueBble ciaoBa: KoHcTpykTuBHas cxeMma, (yHIAaMEHT, CTE€Ha, IEPEeMbIUKa, KUPINY,
KJIaJKa, pacTBOp, KyIIOJI, TPEIIUHBI, U3HOCHI, pa3pyllIeHus], ITYKaTypKa, HHbEKIUs, OTpaHUYECHHAs
paboTOCIOCOOHOCTh, TEXHUYECKOE COCTOSIHUE, JEMOHTaX, YCHJIEHHE, PEMOHT U pecTaBpaius,
(bepMbl, IEPEKPHITUS.

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

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 abuobosa JI.D. Komnanus HALLIBURTON, CILIA, 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 ciaoBa: 1MOJBOAHBIM  BOJHOJOM, COOPYXXEHHE, BOJAa, KOHCTPYKIMS,
IPOEKTHPOBAHUE, pacueT, Oeper, )Keae300eTOH.

1.BBenenue

JIiss  yMEHBIIICHHSI BOJIHOBOTO BO3JCHCTBHS Ha COOPYXKEHHE, HCKIIOUEHHUS OOpa30BaHHUS
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 (puc. 1). Ha HuX mpoucxoauT rameHue
BOJIH mnpumepHo Ha 50%, ocTaimbHas 4YacTh BOJIHOBOM YHEPrHMM TacUTCS €CTECTBEHHBIM HIIU
MCKYCCTBEHHBIM OTCBINTAaHHBIM TUIDKeM. ClleyeT 3aMeTHTh, YTO HAJIMYHE ECTSCTBECHHOTO WIIN
HUCKYCCTBEHHO OOpa30BAHHOTO IUISDKA SIBISICTCS JIYYIIEH TapaHTHEH 3amuTel Oepera ot
paspylieHus, O3TOMY BOBCE He TpeOyeTcsi, 4TOOBl BOJIHOJIOM OOecCredHBall TMOJHOE TalleHHe
SHEPTUU BOJH.

HccnenoBannio W TPOSKTUPOBAHHWIO TOJBOJHBIX  BOJHOJIOMOB  ITOCBSIIIICHBI  PaOOTHI
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.-Tropuna u 10.A.@oprydenko [6] u np.
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Puc.1. IIpunyunuanvhas cxema no080OHO20 60IHONOMA:
1 — sonnonom,; 2 — Ono 0o nocmpouKu 80aHOAOMA, 3 — HAHOCHI
2. OCHOBBI NIPOEKTUPOBAHUS MOABOJAHBIX BOJHOJIOMOB

Jns mpenoTBpamieHus: 00pa3oBaHUS MEXKIY BOJIHOJIOMOM M O€peroM BIOJIHOEPETOBBIX
TEUYECHUH, BBI3BIBAIOIIMX IEPEMELIEHUE HAHOCOB, IOJBOJIHBIA BOJHOJIOM CIEAYET COCIUHSTH C

Oeperom TpaBepcaMu, pacCTOSIHUE MKy KOTOpbIMH B cpeaHeM 250-300 M.
[TonBogHBIE BOTHOIOMBI PEACTABISIOT COO0ON COOpPYKEHHUS, paCIOIOKEHHBIE BIONIb Oepera

Ha PacCTOSHHUH, TOCTATOYHOM [Tl 00pa30BaHMs TUISHKA PUHSATHIX pa3MepoB (puc. 2,a).


https://doi.org/10.30546/24094560.2025.2.43.010
mailto:farchad@yandex.ru
mailto:leyli17@yahoo.com
mailto:aytenaxmedodova@mail.ru

Ne2. 2025 AZORBAYCANDA INSAAT va MEMARLIQ

Puc. 2. [100600HbI1l BOTHONOM C Mpasepcamu. a — KOMOUHAYUS HOOBOOHO20 BOTHONOMA C MPABEPCAMU U CUCTIEMbL
OyH; 6 — n0080OHbIN 8oHOAOM I —00pazHo20 ouepmanus 6 niane; 8 — Maccugbl NOOB0OHO20 BOTHONIOMA HA KAMEHHOLU
nocmenu, 2 — HOOBOOHbIU BOJIHOLOM U3 WAMPOBLIX OIOK08, YCINAHOGIEHHbIX HENOCPEOCMEEHHO HA 2PyHm 0e3 KAMeHHOU
nocmenu, ¢ KAMEHHOU 3acbInkol, I — nod8oo0HbIl 801HOIOM, 2 — mpasepcyl,; 3 - OyHbl, 4 — nisic,

5 — gonnoomoboiinas cmenka, 6 — wamposwiil 610K, 7 — 6K1a0bIW, 8 — KAMEHHOE 3aNnoIHeHue

I'pebenp BoHOIOMA HaXOIUTCS BCera HIKe ypoBHs Bojbl Ha 0,5-0,8 M 17151 BO3MOXKHOCTH
nepedpOoCKH BOJTHAMU HAHOCOB U€PE3 BOJHOJIOM IPU MX MONEPEYHOM MEPEMEICHHN.

B HacTosiiee BpeMs nmpuMeHseMble i OeperoBoil 3aluThl BOJIHOJIOMbBI YCTaHABIUBAIOTCS
Ha paccrossauu 12-20 h ot Oepero3amMTHBIX CTEH. boiblliee 3HaUCHHE NPUHUMACTCS TPH
MeCUaHbIX HAHOCAX, MEHbIIEe 3HAYCHUE MPUHUMACTCS MPH TAJCYHBIX HaHocaX. [ ryOuHa BOABI B
MECTE pa3MEIEHUs BOIHONOMA /7, OOBIYHO NPHMHUMAETCS HE MEHEE BBICOTBI PACUETHOM BOJIHBI U

Bceraa H, >3 m.

Ha necuanpix Geperax OecHpHUIMBHBIX MOpPEW BOJHOJOMBI Yalle BCEro pacrojarairoT Ha
paccrostanu He MeHee 100 M OT JIMHUHM ype3a Ipu cpenHeM ypoBHe. Ha omom3HeBbIx Oeperax
MIOJIBOJIHBIE BOJHOJIOMBI JIOJDKHBI OBITh pacCIONIOKEHbl B MOpE 3a MpelieiaMU BbIXO/a BaJIOB
BBIJIABJIMBAHUS OTOJI3HEH.

[ToxBomHBIN BOJIHOJIOM 0€3 TpaBepCOB HE COXPaHSET MIDK. Eciu BoIHOIOM, HE MMEIOIEH
TpaBepcoOB, MPUOJMU3UTL K Oepery Ha pacctosHue 20-25 M OT ypesa BOJBI, TO MPU HAIUYUHU
BOJIHOOTOOMHBIX CTEH Ha Oepery CKOpOCTH MEPEeMEIIESHUsI BOIHBIX MAcC BIOJL (PPOHTA ITUX CTEH
MOTyT Jocturate 5-7 M/cek. B pesymnbrate 3TOro y creH oOpa3yloTcs ONacHble TIiIyOokHe
MPOMOMHBI. B Takux ciydasx BO3BelIeHHE BOJIHOJNIOMAa 0e3 TpaBepCOB HE TOJNBKO HE YJIydlIaeT, a
HAIPOTUB, HAMHOI'O YXY/IIIAET COCTOsSIHUE Oepera.

TpaBepchl pacnosaratoT ¢ TOH CTOPOHBI, KyJla HallpaBJiIeHO BIOJLOEPEroBOe NepeMelIeHEe
HAaHOCOB. BOJHONOMBI € OIHUM TpaBEpPCOM MOXHO MPUMEHSATh Ha YydacTkax Oepera, ruae
BJI0JILOEPETOBOM IMOTOK TaJIeYHbIX HAHOCOB HMMeEET OOJbLIYI0 MOLIHOCTh. B 3TOM ciywae ruian
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BOJIHOJIOMHOTO COOpYXeHHsI umeeT [-00pasHyio ¢GopMy, HaNpaBiI€HHYIO OTKPBITOW YacCThIO
HaBCTpEYy IMOTOKY HAHOCOB (puc. 2,0).

Ha Oeperax c mecyaHblMH HAaHOCaMHU BOJHOJOM COEIMHSIOT C OeperoM JByMs WIIH
HECKOJIbKUMH TpaBepcaMu, MEPHeHIUKYISIPHBIMH JIMHUMA BOJHOJIOMA, 00pa3ys TauM oOpa3oM B
IUTaHE 3aMKHYTHIE aKBAaTOpUU (3aBOJIHOJIOMHBIE OacceifHbl). Ilpu 3TOM [10OCTaTOYHO HAAEKHO
o0ecrnevynBaeTcs COXpaHHOCTh IUISKEBOTO MaTepuaa OT BOJTHEHHUS.

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

[Ipu cuctemMaTHyecKOM IOMOJIHEHUH IUBDKA HAHOCAMM CPEIHIOI HIMPUHY HaJBOIAHOIO
IUSDKa B 3aBOJIHOJIOMHOM TPOCTPAHCTBE JIOCTATOYHO UMETH 1/3 pacCTOSHHUS MEXK/ITy 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 €CTeCTBEHHOIro Oepera MOeT 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
o0cCTOosITeNLCTBA, TpeOCHb BOJHOJIOMAa OOBIYHO pacmojaramT Ha riayoune 0,25-0,7 M.

YMeHblIeHHe KPYTH3HBI JIMLEBOW TPaHU CIIOCOOCTBYET pa3pyLICHUIO BOJIHBI Ha BOJHOJIOME
6e3 00pa3oBaHUS OTPaKEHHBIX BOJH, NPEMATCTBYIOMIMX JBIJKEHHIO HAHOCOB K Oepery u
CO3JIAI0IIMX ONACHOCTb pa3MbIBa JIHA MEpe]] COOpyKeHHEeM. TakuM 00pa3oM, yIoIoKeHHE JTULEBOI
IpPaHU TIOJOXKUTENBHO BIMAET Ha ASPQPEKT IUIKEHAKOIUIEHUS U CHOCOOCTBYET YMEHBIIECHUIO
BOJIHOBOM Harpy3ku Ha coopyskeHue. HaTypHble HaOIt01eHUs TOKa3bIBAIOT, YTO IIpH YKJIOHE 1:3 3a
BOJIHOJIOM TOTAJIAI0T HE TOJBKO MeCYaHble YaCTUIIBI M rajibka, HO Jaxke OyIbDKHUKU Maccoi 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.
beperoBast rpaHb BOJIHOJIOMA BBIOJIHAETCS BEPTUKAIBHOM. BBICOTY HMKHEW BEPTUKAIBHOW 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 CIIAHIEBBIX TJIMH M T.J.) MAacCUBBl YKJAQJbIBAIOTCSI Ha €CTECTBEHHOE IHO, KOTOpOe
IPEJBAPUTEIIEHO OUYHIAETCA OT OYJIBDKHUKOB MU HAHOCOB, ITOCIIE YETo IUIAHUPYETCs 10 TpeOyemon
orMeTkd. lIpy Hanuumm B OCHOBAaHUM MSTKHUX PAa3MBIBAEMBIX T'PYHTOB IIOJ BOJHOJIOMOM
yCTpanBaeTcss KaMEHHas IOCTeb, KOTOpas HE JOJDKHA BO3BBIIATHCS HAJl MOBEPXHOCTHIO JHA.
OnuH U3 BApUaHTOB KOHCTPYKIMHA U3 OOBIKHOBEHHBIX MAaCCHBOB TIOKa3aHa Ha puc. 3,a
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Jnst  BO3BeJEHWST TOJBOJHBIX  BOJHOJIOMOB TMPUMEHSIOTCS W KOHCTPYKIIMH W3
KEJIE300€TOHHBIX TIOHTOHOB, COOMpPAaeMbIX W3 OTICNIBHBIX IUIAT. [lpeimararoTcss W pa3IudHbIC
KOHCTPYKIIUU O0JIETUeHHBIX COOpYKeHuit (puc. 3,0).

Puc. 3. Koncmpyxyuu n0080OHbIX 8OTHOLOMOE HA MASKUX SPYHMAX. d — KOHCIMPYKYUSL U3
0OBbIKHOBEHHBIX maccueos, 0 — KOHCMPYKYUs 001e2uenHo20 COOpYIHCeHUA,
1 — 6emonnwviii maccus, 2 — xncenezobemonnwiii 610K

OnHako BCIEACTBUE MCKIIOYUTENBHO TSXKENBbIX YCIOBUM paboThl Oepero3aluTHBIX
BOJIHOJIOMOB  IIPUMEHEHMIO 3THX KOHCTPYKIMH JOJDKHO IPEANIECTBOBAaTH  IPOBEJICHHE
BCECTOPOHHUX MCCJIETOBAHUM.

I'pebHM TpaBepcOB BO3BBIMIAIOTCS HAJ PACUETHBIM YPOBHEM MOpSI B T'OJOBHOW YacTH MPHU
necyaHbIX HaHocax Ha 0,5 M, a pu rajeuHslx HaHocax Ha 0,3 m.

[Tpu mporycke HaHOCOB 4Yepe3 TPABEPCHI UX KOPHEBBIE YAaCTH HA IECYAHBIX M TaJeYHBIX
IUBSDKaX HE JOJDKHBI OBITh BBILIE MOBEPXHOCTU MPOEKTUPYEMOTO IUISHKa C HABETPEHHBINH CTOPOHBI
TpaBepca. B IIpOTHBHOM cCily4ae BO3BBILICHUE KOPHEBOW 4YaCTH TPABEPCOB IPHUHUMAIOT PaBHBIM
0,5-0,8 M HaJx MOBEPXHOCTHIO MECYAHOTO IUISHKA C MOABETPEHHOM CTOPOHBI TpaBepca. B ciyuae
rajleyHbIX UK MooKeHue IpeOHs KOPHEBOM YacTH MPOMEXYTOUYHBIX TPABEPCOB NMPHUHUMAIOT
Ha ypOBHE IPOEKTHOTO IUIKa ¢ UX HABETPEHHOH CTOpPOHBI. Bo3BbIlIeHNE IpeOHs KOPHEBOM YacTu
KpaliHero HU30BOr'0 TpaBepca MPUHUMAIOT PaBHBIM 2-3 M HaJl CPEJHUM YPOBHEM MODSL.

[TogBoMHBIE  BOJHOJOMBI MOTYT OBITH T'PABUTAIHOHHOTO W  CBAHOTO  THIIA.

K rpaBuTaniMOHHOMY THITy OTHOCSITCSI BOJHOJIOMBI M3 MacCHBHOM KJIaJKH B OJMH WJIM JiBa (OYEHb
penKko B TpU) Kypca, U3 (aCOHHBIX OETOHHBIX OJOKOB, KOTOpble JHOO YKJIAABIBAIOT B TEJO
BOJIHOJIOMA, 1100 HaOpachiBaloT. K IpaBUTALlMOHHOMY THITy IOJBOJHBIX BOJIHOJIOMOB TaKKe
OTHOCSATCSI BOJIHOJIOMBI KaMEHHOHAOpOCHBIE. BOJHOIIOMBI CBaHOTO THIIA TPEICTABIAIOT COOOH
OJIMHOYHBIA psAJ CBall MM KOJIOHH-O0OJIOUEK, JUOO IBYXPSAAHYIO KOHCTPYKIMIO C KaMEHHBIM
3anonHeHueM. Ilpu OgHOpAIHOM CBAaWHOM KOHCTPYKLHMH C MOPCKOM CTOPOHBI CBAalHOIO
OrpaXIeHUsI YCTPauBalOT HAOPOCKY M3 OCTOHHBIX OJIOKOB MJIM KPYHHOIro KamHs. BonHoiombl
I'PAaBUTALIMOHHOTO THUIIA BO3BOJAATCS IPH JIOOBIX TIpyHTax ocHoBaHus. IIpu mecuaHbIX IpyHTax
qale NpUMEHSIOT CBaiiHbIe KOHCTPYKIIUH.

BonHonoMb! n3 HAOPOCKU KPYMHOTO KaMHs WK (aCOHHBIX OJIOKOB, MpeIHA3HAUCHHbIC AJIS
yAEpXKaHMs NeCYaHbIX HAHOCOB, BO3BOJAT C AJPOM M3 KaMHs Pa3sHOPOJHOM KPYNHOCTH WM C
sKkpaHoM. KameHb HaOpachIBalOT IO CJIOI0 INEOCHKH, a IMOBEpXy [UId JIydlled yCTOHYHMBOCTU
MOKPBIBAIOT IPUTPY30YHBIMU MacCCHUBaMU WU TUIUTAMHU.

Haubonp1iee pacnpocTpaHeHHE MOTYYHIN OBOAHBIE BOJTHOJIOMBI U3 OETOHHBIX MAaCCUBOB.
[TomoOHBIE BOJHOJIOMBI Hallle BCEro yCTpamBarOT B BUAE OJHOPSIHOM OIHOKYPCOBOW KJaIKH
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(puc. 2,6). Ecnu moiBOAHBIN BOJHOJIOM BBITIOJHSETCS U3 IBYX-TPEX KYpCOB MacCHBOB, TO MaCCHBBI
YKJIabIBAIOT C MEPEBsI3K0i MBOB. I10BOIHBIE BOJIHOIOMBI M3 OETOHHBIX MaCCHBOB BO3BOISTCS HA
KaMeHHOH moctenu. [Ipn HeoOXoaMMOcTH OGepMBbl MOCTENH MOTYT OBITh 3alMIIEHb OETOHHBIMHU
mwTaMd. OTMETKY OCHOBaHHUS KaMEHHOMW MOCTENHM Ha3HAYarT ¢ YYETOM BO3MOKHOTO MOHMKEHUS
IIOBEPXHOCTH JIHA TIPU pa3MbIBaX.

Db beKTHBHONW KOHCTPYKIMEH SBIISETCS MOJBOJHBIA BOJHOJIOM IIATPOBOro THUMA (puc. 2,2)
BBINOJIHSAEMBIA B BUEC (UTrypHOro OETOHHOTO OJIOKa, 3alOJHAEMOro KaMHEM 4epe3 OKHa. Takoi
BOJIHOJIOM pa3MellaeTcs Ha rpyHTe 0e3 KaMeHHOM MOCTEeNH.

PacueTHble BOJHOBbIE HArpy3kd Ha IIOJIBOJHBIA BOJIHOJIOM ONpPENENSIOT Ui Cilydas
MIPOXOKJICHHSI Ha/I HUM BIIAJAMHBI BOJHBI (pHC. 4).

Puc. 4. Dniopa 601106020 0asAEHUSL HA NOOBOOHDIU BOTHOJIOM

VIHTEHCUBHOCTh JAABIEHHUS p1 3aBUCUT OT TIJIyOMHBI BOJBI HaJ TIpeOHEM IOABOIHOIO
BOJIHOBOTO Z1 M yKJIOHa jHa i. [Ipu yxinonax qua 1 <0,04:

p,=y(z, +2,) ipn 7, < 7,; (1)
P=p, 0pu Z=12, 27,. (2)
HaBnenue poupu Z = Z,
0, =y 0,015 102372 |4, (3)
H H
JlaBjieHHe HA YPOBHE JTHA (Z =H )
Ps =K, P, (4)
IIpu yxiione nHa i1 >0,04:
plzy(zl+z4) Wi P, =P, npu Z =12, (5)
P, = 7(21 + 24) 0pu Z =17, (6)
P; =P, IpU Z=12;. (7)

311ech Z1 — pacCTOSIHUE OT BEpXa COOPYIKEHUSI PACUETHOTO YPOBHS BOJBL; Z2 — PACCTOSIHUE OT
pacyeTHOrO YPOBHS [0 MOJOLIBBI BOJHBI, IPHHAMAEMOE 110 OTHOCHTENIbHON Benmunte Z,/H mo
tabmuue 15; k, npuHUMAaeTcst paBHBIM:

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

8

z, - PAcCTOSHHE OT IIOBEPXHOCTH BOJBI 33 IOJBOAHBIM BOJHOJIOMOM JIO PAacyeTHOTO
YPOBHS, OTIPeAeIIsieMOoe 110 GopMyIie:
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2, =K,(2,+25)— 2 (8)
k, - KooQpuuueHT, npuHUMaeMsblii mo Tabauue 15; z, - ocpelHEHHOE BO BPEMEHH PACCTOSIHUE OT

MOBCPXHOCTU BOABI MNECPCHa MNOABOAHBIM BOJHOJIOMOM JO paCUYCTHOI'O YPOBHA, IMMPUHHUMACMOC I10
OTHOCHUTEIBbHOM BEJINUYNHE Zg /H 10 Ta6HI/IL[e 1.

3naveHust k,,z, u z, Tabnuya 1
OTHOCHTEIbHAA OTHoOCHTEIBbHOE OTHocuTelbHOE
Bbicora h/H MOHHKEHHE MOJOIIBbI NpeBbILICHUH YPOBHS Ko puuuent ko
BOIHBI  Z,/H BOIbI 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

MakcuManbHas JOHHAass CKOPOCTb BOJIHBI IIEPC/ HAKJIOHHOM I'paHbIO VH.IL IIOABOAHOIO

BOJIHOJIOMA OTIpeeNsieTcs mo hopMyIie:

n.zh
Vs = T~ A’ ®)
~—Ash —
g A
rae n, - KoOQGUIMEHT, IPUHUMAEMBIN PABHBIM:
OTHoCHTEILHAS JIHHA BOJIHBI A /N 5 10 15 20 25
(n-BBICOTA BOJIHBI)
Koadpdumnment n, 0,67 1,22 1,74 2,13 2,23

3. AHaau3 OPUTHHAJTBbHBIX KOHCprKHHﬁ MnoaBOJAHBIX BOJTHOJIOMOB
Br13eiBaeT HHTCPEC aHaJIM3 OPHUIMHAJIBHBIX TCXHHUYCCKUX peI_I_IeHI/Iﬁ B BHJAC ITOJBOIHBIX

BOJIHOJIOMOB.
B.I'.ITanTeneeB u A.1.I'ne6oB [7] paspaboTanu yCTpONUCTBO sl TOABOTHOTO TaIICHUs BOJTH

B Bojoeme (puc. 5). YCTpOHCTBO COCTOMT M3 >KEJIe300€TOHHOTO OCHOBaHUS |, MMEIIIETo
HakjIoHHbIE rpaHu 2 u 3. Ilepenusis rpanp 2 (C MOPCKOM CTOPOHBI) MMEET YKJIOH 2:1, a 3amHss
rpasb 3 (¢ OeperoBoii cTopoHbl) MMeeT ykIOH 1:1. B metammuyeckom marpoHe 4 ocHoBaHUS 1
KECTKO 3aKperieHa CTeHKa 5 u3 TuOKoro marepuana. K aumeBoit cropone 6 U ThUIOBOH CTOpOHE 7
CTEHKM 5 TIOCPEJICTBOM KpPEMEKHBIX D3JIEMEHTOB & MPHUKPEIJIEHbl TOpPU3OHTAJIbHBIE pedpa,
BBIMIOJIHEHHBIE B BUJAE JKECTKUX IUIacTUH 9. B oTkioHeHHOM monoxkeHun |l B MoMeHT
MaKCHUMaJIbHOTO JaBJIeHMs BOJIHBI 10 BeplIMHA CTEHKU 5 [OJKHA HAXOAUTHCS HUXKE PACUETHOIO
ypoBHs 11 Boasl Ha rimyOune, paBHOoU 0,4-0,5 M. [ mpenoTBpamieHust pa3MbiBa THA Y OCHOBAaHHUS
1 orceimana kaMeHHasi moctesib 12. PaccTosiHue MexXay JKECTKUMH IJIAaCTUHAMU 9 TIPUHUMAIOT HE
O6onee 1/3 BbicoThl pacueTHOM BodHBI 10 M paBHBIM YABOCHHOH JUIMHE pebdpa B IMJIOCKOCTH
pucyHka 5. 3ariayOsieHHe HWKHEH IIacTUHBI 9 OT pacdeTHOro ypoBHs 11 BOABI MPUHUMAIOT Ha
riyOuHy AeUCTBUs pacueTHOM BoiHbI 10.

JlniHy OJHOW CeKIMM BOJIHOTACAIIEro YCTPOWMCTBA mMapasuieabHO ¢GpoHTy BoiHB 10
IIPUHUMAIOT HE MEHEE JITMHBI pacyeTHOU BOIHBI 10.
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[Ipn moaxoxe BomHbl 10 K BOJHOTacsIIeMy YCTPOWCTBY, HaxXoIAILEMYyCs B IOJIOKEHHU |,
yrpyrasi CTeHKa 5 OCTaHaBJIMBAET (PPOHTAIbHOE NIepeMEIIeHHe BOAHBIX Macc.

7
W

W

7
77

N2 / Z)
T 7T A T T A

Puc. 5. Ycmpoiicmeo 015 nodeoonoco eauenus 8011 8 godoeme no a.c. CCCP Nel1303652

B 10 ke Bpems )KeCTKHE TUIACTHHBI 9, MPENATCTBYS MEePETUBY BOJIHBI uepe3 rpeOeHb CTEHKH 5 U
MAJCHUIO HAarpy3KH, IPEBPAILAIOT YHEPIUIO TOCTYNATEIBHOIO ABUKEHHS BOJIHBI 10 B UMITYJIBCHYIO
Harpy3Ky, HEOOXOAUMYIO ISl TIPEOIOJICHHUs YIPYTHX CHJI CTeHKH 5 u u3ruba ee B mosnoxenue l.
B 53TOT MOMEHT Harpy3ka BoO3pacTaeT IO MAaKCUMyMa M TMPOUCXOAUT OOpylleHue TrpelHs
TpanchopmupoBanHoii BomHBI 10 ¢ O6eperoBoii ctoponsl creHku 5. [locie 3Toro Harpyska pes3ko
Ma/IaeT, U CTEHKA 5, pa3rubasch 3a CUeT YHpPYyruxX CWII, CTpeMHTCs mnepeiitu B nosnoxenue 1, mpu
3TOM ¢ OeperoBoil U MOPCKOM CTOPOHBI MMEIOT MECTO CIEIYIOIIUE SBICHUS 110 TAIIEHUIO BOJTHBI
10. C 0OeperoBoii CTOpPOHBI BCJIEACTBHE PE3KOTO OTKIOHEHUS CTEHKH S5 C IulacTUHAMHu 9
00pa3yroTcsl 30Hbl BaKyyMma, MOATATUBAIOLINE OOPYIIMBIIYIOCS YacTh BOJIHBI 10 1Mo HampaBiIeHHUIO
NBIDKEHUS CTeHKH S5 K nosoxkenuto |1 u npenoTBpammaromnue pacnpocrpanenne Boausl 10 k 6epery.
OnHOBpEMEHHO KECTKHE IUIaCTMHBI 9, moadpachiBas BOJHBIE MaccChl, OOYCIIABIUBAIOT
o0pa3oBaHUE BUXPEH.

C MOpCKO# CTOPOHBI, IPU ABMKEHUU K TonoxkeHuto |11, ctenka 5 oTTankuBaeTr Ha BCTPEYHOM
JIBUKEHUH MacChl BOJBI C MOMOUIbIO IUIACTUH 9, MPEmsTCTBYIOLIUX IMEPEMEILEHUIO0 BOAbI BIOJb
crenku 5. [locne nmoctmxenus nonoxxkenus |1l crenka 5 nBukercs B 00paTHYIO CTOPOHY, CO3/1aBast
BUXpEOOpa3Hble JBMKEHUS BOJBI C MOPCKOM CTOPOHBI U OTTAJIKMBAasi BOJHBIE MAcChl ¢ OeperoBoi
cTopoHsbl. Jlanee cTeHka 5 ¢ muiacTiHaMu 9 TpoAosKaeT KojeOaHUs MO TEM e HampaBICHUSIM C
3aTyxamolleld aMIUIMTYA0N 10 MoAxXxoAa cieayiomeidl BoiHbl 10, mocie 4ero mpolecc rameHus
MOBTOPSIETCS.

E.I'.bucnoBateiii u T.I.CmupHoBa [8] pa3paboTaiii KOHCTPYKIHIO MOJABOJIHOTO
BOJIHOJIOMA (pHC. 6), BKIIOYAIOIIYIO HACHIIb, BBINOJHEHHYIO M3 NPUMBIKAIOUIMX JIPYr K APYry
IIIAPOBBIX CETMEHTOB |, YCTAHOBJEHHBIX B s/l MapajljIeIbHO OYepTaHHIO OeperoBod JUMHHUU 2.
lapoBble cerMeHThl 1 OTChINaHbl U3 PA3HOPOJHOIO IPYHTA M MOKPBITHl KPYITHO3EPHUCTOTO TPYHTA
3. IllapoBble cerMeHThI OJKHBI ObITh 3ariayOJeHbl HAa BEJIUYMHY, HPEBBIIIAIONIYI0 KPUTHYECKYIO
IyOuHY, T.€. TIIyOWHY pa3pylIeHHs BOJH. YKa3aHHOE HEOOXOIUMO ISl TOTO, YTOOBI HCKITFOYHUTH
paspyliarolniee BO3ACHCTBHE BOJHOBOM SHEPrMM Ha IIAPOBBIE CEIMEHTHI. PazMelleHne MX HUKE
KPUTHYECKON TTyOWHBI MCKITIOYAET MOJIHOCThIO BO3JCWCTBHE BOJH HAa CETMEHTHI, YTO MO3BOJSET
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BBITIOJIHUTh MX W3 Pa3HOPOIHOTO TPyHTa 0€3 CHIIOBBIX 3alIMTHBIX MAaTEPUATOCMKHUX JIEMEHTOB, a
JUIIL C TIOBEPXHOCTHBIM CJIOEM U3 KPYMHO3EPHUCTOTO TPYyHTA, MPEJOTBPAIIAIOIIETO
HIDKEIeXKAIIUH TPYHT TOJIBKO OT BEIMBIBAHHUS.

aj — —

INARARARRARA]

L

===

Puc.6. Bornorom no a.c. CCCP Nel427024. a - nonepeunvlii paspes; 6 6 niane

3arnyOjeHre CEerMEeHTOB Ha BEJIMYMHY, 3HAYUTEIBHO MPEBBILIAIONIYI0 KPUTHUYECKYIO,
ocialiseT uX BO3JCHCTBHE Ha BOJHEHHE M CHIXKAeT 3 dekT pedpakuuu. [losromy riryOuna Hax
BEPIIMHON CErMEHTOB MPUHUMAETCS HECKOJIBKO OOJbIIE KPUTUUECKOH M MO 3KCIEPHUMEHTAIBHBIM
JAaHHBIM COCTAaBJISI€T MPUOIU3UTEIHHO MOJOBUHY OOMLIEH riTyOMHBI, HapuUMep Ui TIyOuHBl 12 M
riryOuHa HajJl CerMEHTOM paBHa 6 M.

JlnameTp OCHOBaHUS LIAPOBBIX CEIMEHTOB J0JKEH OBITh B Ipesenax 4-5 JUIMHbBI BOJH UCXOAS
U3 ycloBHS o0Opa3oBaHHMs pedpakuuy, T.K. IS W3MEHEHHsS HalpaBJICHHUS BOJIHBI 30HA
yYMEHbUIAIOIEHCsT TITyOMHBI JOJDKHA MMETh 3HAUMTENbHYIO NMPOTSKEHHOCTh, UMEHHO 4-5 mmuH
BOJIH. /{1 HanbGoee pacnpocTpaHEHHBIX AJUH BOJIH XOp/a CerMeHTa, T.e. D — nuameTp ocHoBaHus
[IapOBOT0 CEIrMEHTa, M0 pe3yIbTaTaM MOJEIbHBIX UCHBITAHUHN NoikHA ObITH 350 M. Y 1ajneHHOCTh
cerMeHTa oT Oepera 3aBHCUT OT YKJIOHA TIOJIBOJJHOTO CKJIOHA, T.€. YeM OOJIbIle YKIOH, TEM OJIHKe
JOJDKEH OBITh OTChIMAaH BOJHOJNOM. IIpu 3TOM HEOOXOIMMBIM SIBIISI€TCS 3ariyOJeHHe IIapOBBIX
CEerMEHTOB, & UMEHHO ITyOMHA HaJ UX BEPIIMHOW JOJKHA ObITh OOJbIIE KPUTUYECKON INTyOUHBI —
30HBI AKTUBHOTO BOJIHOBOT'O BO3/1€HCTBUS, a IIMPHUHA NOPsIIKA 2-5 UIMHBI BOJIH.

BomnonoMm pabotaet cieayromum 06pa3om (cM. puc. 7).

—

Puc. 7. Bornorom no a.c. CCCP Nel427024.: a — naanwl peppaxyuu, nocmpoenHovie
npu NPAMOM HOOX00€e 60H,; 6 — NAAHbI pedpakyul, HOCMPOEHHbIE NPU KOCOM NOOX00e GOJIH.

[Ipy mpoXOXKIEHWM TMOTOKA BOJABI HAJ INAPOBBIMU CErMEHTaMU TJIyOMHA BOIBI IO Mepe
JIBIKEHHSI YMEHBIIAETCs] M TOSBIAETCS sSBIEHUE pe(pakiyu, 00yCIaBIMBaOIIME TOBOPOT BOJH
BOKPYT KaXKJIOTO CETMEHTa TaKMM 00pa3oM, UYTO HAMpPAaBJICHHE BOJH U3MEHSETCS W BOJIHBI, OruOas
KaXIblii CETMEHT C ABYX CTOPOH, KOHUEHTPUPYIOTCS B OMNPEIAEIEHHBIX 30HaX 4, a B APYrux 5
pacxonaTcsi, 4To oOOecrneunBaeT B TMEPBOM Clydae pa3pylIeHHE BOJH, a BO-BTOPHIX TallleHUE
OHEPTrUU 3a CYET pacTeKaHUs BOJHOBOTO TMOTOKa. Takum 00pa3oMm, NIapOBBIE CETMEHTHI
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BO3HeﬁCTBYIOT Ha BOJIHOBOM IIOTOK Kak JIMH3bI, TOPCIOMIIASA BOJHOBBIC JIydWd UM BbI3bIBaA
OJIHOBPEMEHHOE MX CXO0XKJIEHUE U PACXOXKJICHUE.

Beperozanmutaelit 3hexT coopykeHus coznaeTcs onaroaapst BICHUIO pedpaKkIui BOJIH Ha
[IAPOBBIX CETMEHTaX, B pe3ylbTaTe 4Yero B MPUOPEKHOM 30HE MEXKIY BOJHOJIOMOM H Oeperom
oOpa3yeTcs BO3MYILEHHE BOJHOBOTO IOJIs, HApYIIEHWE OJHOHAIPABICHHOTO BJIOJIb OEperoBoro
MOTOKa, 00pa3oBaHKE KayCTUK. YKa3zaHHOE HaOJI0JaeTcs Kak Mpu MPSMOM IHOJIXOJE BOJH, TaK U
IIPH KOCOM.

B.A.I'punieixun [9] pa3zpaboTan KOHCTPYKIIMIO UCKYCCTBEHHOTO pr(a, KOTOPBI MOXKET OBITh
UCIOJIb30BAaH B MEIKOBOJIHBIX 30HaX MOPEH U BOJIOEMOB B KaUECTBE MEXaHUYECKOTrO CTUMYIIATOpa
pa3BuTHs OWOILIEHO3a U  MEXaHUKO-OMOJornyeckoro (uibTpa B 30HAX  TOBBIIICHHOMN
AaHTPOIIOTEHHOM HAarpy3kd, B TOM 4YHCIE TPH aBapUMHBIX CHTyalusX yTeUku HedTH,
He(TENPOAYKTOB, raza, Mpu JO00bUE€ M TPAHCIOPTHUPOBKE, TaK W KAdeCTBE BOJHOJIOMA IS
MIPEIOTBPAILEHUS IPOIUPYEMOTO JACHCTBUS BOJIH HA OEPEroBhIe COOPYKEHUS U TUISIKH.

Monynb MCKYyCCTBEHHOTO pu(a BBINONIHEH U3 jkeiae300eToHa B ¢GopMe paBHOCTOPOHHEH
YETBIPEXTPAHHON YCEYECHHOW MUpaMUIbl paMHONW KOHCTPYKIHH 1 (puc. 8), B BepUIMHAX OCHOBAHUS
KOTOPBIX UMCIOTCA NPAMOYTOJIBHBIC OIIOPHI.

Puc. 8. Uckyccmeenuwiil pug — no08oOHbI 601HOIOM No namermy P® Ne2314386:
a — akcoHomempuueckast npoexyust; 6 — 6uo ¢ 6oKy.

[Tnomane BEepXHET O KPEMEKHOT O OTBEPCTH 1 3 B BEPIIMHE yCCYCHHOU nupamMuasl 1
COOTBETCTBYET IUIOIAJAM IONEPEYHOIO CEUCHMs YEThIpEX IMPSIMOYTOJbHBIX OMOpP 2 OCHOBAaHUS
yce4ueHHOH nupaMubl 1 11 obecrnieyeHust CBOOOIHOTO BXo/a (BbIX0/1a) IPU MOHTAXKE CIIEAYIOLIUX
APYCOB MOAYJIEH WIN JIEMOHTa)Xe KOHCTPYKUMHU puda mpu oOCIyKMBAaHHUM U pPeMOHTE. Moayib
OCHOBaHHUS 4 pu¢a BBHINOJIHEH B BHUJE MAaCCHUBHOM KeIe300€TOHHOW IUIMTHI, B LIEHTPE KOTOPOM
umeeTcs nepPpopupoBaHHOE KBaJAPaTHOE KPEMEKHOE OTBEPCTUE 5, CEYEHNE KOTOPOro TakXke, Kak U
cedyeHHe 3 MOAayJIsl paMHOM KOHCTPYKLUMH | COOTBETCTBYET CEUEHHIO YETHIPEX MPSMOYTOJIbHBIX
ormop 2 s MOCTPOSHHs IEPBOTO sipyca Moayie | mckyccTBeHHOro puda 000 3amaHHON
wiomaayn. B BepiMHax HIKHEW MOBEPXHOCTH IUIMTHI BHITIOIHEHBI ONOPHI 6 1715 (PUKCAIIMA MOYJIS
OCHOBaHUs 4 B JAaHHOM I'pYHTE.
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B cbOope wuckyccrBeHHbIl pud npeacTaBisieT coOO0H TPEXMEpPHYIO MPOCTPAHCTBEHHYIO
KOHCTpyKIuto (puc. 8,a) W3 MOmyJell paMHOW KOHCTPYKIMH |, YCTAaHOBJICHHBIX OMOpaMH 2 B
OTBEpCTHE 5 MOAayJlell ocHOBaHUS 4, B KOTOpPbIE MOTYT OBITh MOMEIIEHBI OJHOBPEMEHHO 10
YEThIPEX OINOpP COCEAHUX PSAAOB MOJYJIEH paMHON KOHCTPYKUMH. JlJIsi yCTAaHOBKM BTOPOrO H
MOCTEAYIOMMNX SPYCOB MOJYJIEH paMHOM KOHCTPYKIMU | TOCIeAHHME MOMEMIAIT Omopol 2 B
OTBEPCTHE 3 MPEABIAYIIETO psifaa U T.1. (puc. 8) U yACp>KUBAIOT MO JCHCTBUEM CHITBI TSXKECTH.

JIiist cTpaXxoBKH OT pa3pylICHHS MO JSHCTBUEM IITOPMOBBIX BOJIH UCKYCCTBEHHBIN pud (puc.
8,0) 3akpemyieH K JOHHOMY TPYHTY CTAaIllMOHAapHBIMU SIKOPSMH 7 TIOCPEICTBOM Tpoca &,
OXBAaTBIBAIOIIETO B MOMEPEUYHOM HAIMPABICHUHM WCKYCCTBEHHBIA PU( C BO3MOKHOCTBIO HATSXKECHUS
BUHTOBBIMU Tajpenamu 9.

Bonnoracsmue cBOHCTBA HCKYCCTBEHHOTO pH(a 00ecneunBaroTcs MNpU MPOXO0XKIACHUU
IITOPMOBBIX BOJIH Ye€pe3 MPOHUIAEMYI0 BHYTPEHHIOIO MOJOCTh MOJIYJIEH paMHON KOHCTPYKIUU 1,
pa30uBasCh Ha OTIEIbHBIC COCTABIISIFONINE TTOTOKM MUHUMAIbHOW MHTEHCUBHOCTH U OCIAOISSACH Y
BEPXYIIKH PACTSHYTOM MONOroil cTopoHe pHuda, YTO MPEMSATCTBYET BBIHOCY MecKa U JPYrUX
JIOHHBIX MaTepHalIoB OT Oepera U CrIoCOOCTBYET YMEHBIICHHUIO 3POJIUPYIOIIEro BIUSHUS BOJH Ha
OeperoByto 30HY U O€peroBbie COOPYKEHUS.

KoHCTpyKIMsi paccMOTPEHHOTO0 HMCKYCCTBEHHOTO pHda TpocTa B HW3TOTOBICHHH, HWMEET
HU3KYI0 MaTe€puajOeMKOCTh M, CJIE€J0BATEIbHO OTHOCUTEIBHO HU3KYIO CTOMMOCTb. KOHCTpyKims
puda TeXHOJIOTHYHA MPHU yCTaHOBKE, OOCTYKMBAaHUM U PEMOHTE, OHA OTJIMYAETCS MPOYHOCTHIO U
YCTOWYMBOCTBIO, 9K OJIOTUYECKOI 0€30M1aCHOCTHIO UCIIOJIb3YEMbIX MAaTEPUAIOB, YHUBEPCATBHOCTHIO
BapHaHTOB YKJIAJKH AJIIEMEHTOB, BO3SMOXXHOCTBIO CO3/IaHMs OOJIBIIET0 KOJIMYECTBA MOIU(PUKALINH,
9TO TO3BOJISIET OBICTPO AAANTHPOBATH HCKYCCTBEHHBIN pU() K MEHSIOIIUMCS PEKUMaM aKBaTOPUH H
M3MEHEHUIO X03iCTBEHHOTO HA3HAYEHUSI.

J.®.AdanaceeB, C.FO.Uepennukos, u ap. [10] pazpaboranu HCKYCCTBEHHBI CyOCTpaT IS
rameHusl TMOJBOJHBIX BOJH. MICKycCTBeHHBIM CyOcTpaT uisi TamleHWs TOIBOAHBIX BOJH (CM.
puc. 9) BBINOIHEH B BUJIE CETYATOr0 Memika 1, kotopsiid Ha 1/3 — 1/4 gacTh 3amoyiHeH KaMHSIMU 2,
BBITIOJIHSIFOUTUMU B KOHCTPYKIIUU POJIb SIKOPS.

Puc. 9. Uckyccmeennwiii cyocmpam 05 2aueHusi NOO80OHBIX 8OJIH.
a — cybcmpam npu 6030eUcmeu 60aH, O — cyocmpam 6 CNOKOUHOM COCMOSHUU.

Bropas yacts Memika 1 3arpy>keHa BOJHOTACAIIUMU 3JIEMEHTaMH 3, UMEIOIINX HE3HAUUTEIbHYIO
OTpHIIATEIBHYIO MIaBydecTh (motHocTh 1,1-1,5 r/em®). Memok | mepexBaueH Ha IPaHHIIE MEXKITY
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gacTssMu xoMmyToMm 4. [lo Bcelt moBepxHOCTH Memnika | 3aKperuieHbl OTPE3KH KaHaTa, OOTSHYTOTO
CETKOH, MM JICHTHI 5 M3 KPYMHOBOJOKHUCTOTO (MEJIKOCETYaTOr0) CHHTETHYECKOro MaTepualia
auHOH ot 0,5 10 2,0 M B 3aBUCUMOCTH OT TTyOMHBI YCTAaHOBKU UCKYCCTBEHHOTO cyOcTpara.

B xadecTBe BOMHOTaCSAIIMX JIE€MEHTOB 3 MOTYT HUCIIOJIb30BAThCA MOPHUCTHIE KEpaMHUECKHUE UITU
KEepaM3UTOBBIE I'PaHYJIbl PA3JIMYHOTO IUAMETPA.

JIJist yBeTMUeHUST IPOYHOCTH CETYATHIN MEIIOK MOXET OBITh BBITIOJTHEH JIBOHHBIM.

CyOcTpaT UCTIONB3YIOT CIEAYIOIIMM 00pa3oM.

Cy06cTpatsl coOuparoT Ha Oepery U MPUBO3AT Ha IJIABAIOIIEM CPEACTBE K paiioHy 4pe3MepHOi
AKTUBHOCTH IPUJOHHBIX TEUCHUN M Pa3MENIAlOT Ha JHE C yYETOM HampaBlICHUs FOCIOACTBYIOLINX
tedeHuil. [Ipum 3TOM cyOcTpaThl pacroyiaratoT BIUIOTHYIO JAPYr K JIPYry TakK, 4yToObl KaMHH 2
HIWOKHEW YacTh MemkoB 1 oOpa3oBbIBaJM HENPEPHIBHBIA Baj, WAYLIIMH MapaieIbHO Oepery,
UTPAIOIIMI POJIb MPETpaibl KaK s HaOeraromueil BOIHbI, TaK U U1 IPUJOHHOTO MTPOTUBOTOKA.

[Ipu oTkaTe HaberaroUMX BOJH y JTHA CO3AAIOTCS 3aBUXPEHUS, MOJHIUMAIOIINE U YBIEKAIOIINE
YacTULIBI TPyHTa, YTO TPUBOAUT K pa3MmbiBaHuI0 Oepera. Pa3smemienHsie B Mmemike | 3b10KkHe
AJIEMEHThl 3 MAacCUBHO CIEAYIOT CHJIE 3aBUXPEHHS, HO 3aKpEIUICHHbIE HA JHE KaMHAMH 2,
pAacIoNIOKEHHBIMU B HWDKHEH Y4acTH MEUIKOB 1, MOBBIMIAIOT BEC cyOCcTpara B IIEJIOM, YACPKUBAIOT
€ro Ha YCTaHOBJICHHOM MECTE, MOTrailiasi YHEPTUI0 BOJHOBBIX BUXPEH, U SIBISIOTCS MEXaHHUYECKON
nperpagoi 1yisi moTokoB. JIeHTel 5, oOpacTaromye BOAOPOCIIMU-MaKpopuTtamMu U APYTHUMHU
BOJHBIMU OpraHM3MaMH, BO BpeMs IITOpMa MOJHUMAIOTCS B TOJIIY BOJbI, KOJEOIIOTCS BMECTE C
BOJIHBIMH MacCaMH, JHUCCUIHPYS SHEPTHIO BOJIH, W IMPEMATCTBYIOT BO3BPATHO-TIOCTYNATEILHOMY
TBMKEHUIO BOJHBIX MaccC.

Cepust TakUX UCKYCCTBEHHBIX CyOCTpaTOB OepeT Ha ce0si 3HAUUTENbHYI0 YaCTh KHHETHUECKOM
SHEPTUU BOIH, HAMPABIISsS €€ Ha KoyeOaTeIbHbIE IBIXKEHUS DJIIEMEHTOB 3, 3aMOIHSIONINX BEPXHIOI0
4acTh MEIIKA U JIEHT 5, 00poCIINUX BOAOpOCIIMU-MakpoduTtamu. PazMenieHre Ha 1HE B3BEIICHHBIX
AJIEMEHTOB MO3BOJISET 3aIIUTUTE O€per OT 3PO3UOHHBIX IIPOLECCOB.

HckyccTBeHHBIN cyOCTpaT JOMOJHUTEILHO WIpacT poJib OWOPMIBTpa, T.K. MOpUCTas
MOBEPXHOCTh  KEPAMHUYECKHUX  W3JEIMA  ONarompemsTcCTBYeT  Pa3BUTHUIO MHOTHX  BHJIOB
MHUKpPOBOJOpPOCIIEd M MpocTeHmuX. B CBsI3W ¢ 3TUM HEOOXOIUM MOCTOSHHBIA KOHTPOJb Haj
cocTtosiHueM coobiectBa. [Ipu yclioBUM CHIIBHOTO AHTPOINOT€HHOTO 3arpsi3HEHHUs, ¢ KOTOPHIM
OMOIICHO3 HE CIPAaBISIETCS M JIETOKCHUKAIUS BOIHON CpeIbl HE MPOHMCXOAMT, MOXKET BO3HHKHYTH
HEOOXOAMMOCTh OYMIIEHHS OHOTONa C OMNpPENCJICHHOW NEepHOJUYHOCTBIO, YTOOBI H30exkaTh
BTOPUYHOTO  3arps3HeHuss  Bojgoema. OuuCTKa  OCYLIECTBISIETCS C  HCIOJIb30BAHUEM
JIETKOBOJIOJIA3HOTO CHAPSDKEHUS IyTEM JEMOHTa)kKa OOpacTarolMX 3JEMEHTOB (M3BJICYCHHE U3
MelIKa KaMHEH, MoabeMa MelIKa C KEepaMUYECKUMHU U3JCNUSIMU, KOTOpbIE TOJBEPraroT
temreparypHoit 00padoTke 400-600°C, a 3aTeM CHOBA 3arpy’kKar0T B MEIIIOK).

Snonckuit wumxkenep [.Onpma [11] mnpemiokuna KOHCTPYKIMIO —BOJHOMOTJIOIAOIIETO
YCTpOICTBa, YCTAHOBIEHHOTO MO/ BOJIOH AJIsl PEIOTBPAIEHUS Pa3pyIIAIOIINX BO3AEHCTBUIA BOJH.
Bonnonornomiaromee  ycrpoiictBo  (puc.10)  comepxkur omuo  (puc.10,a) wmmm  Gomee
BOJIHONOTIIOHIaromuX Ted (puc. 10,0,) yCTaHOBJIEHHBIX MO/ BOJIOM HA OTHOCUTEILHO MEJIKOBOIHOM
y4acTKe MPUOPEKHON 30HBI.

BokoBble MOBEPXHOCTH BOJHOMOTJIOIAIONIMX MOMYHWIMHAPUIECKUX YaCTUYHO YJAJICHBI B
MIPOIOJIBHOM HAIPaBJICHUU U 00pa3yIOT BIYCKHbIE OOKpBbIE MOBEPXHOCTH 2 C-00pa3HOro ceueHus.
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BryckHble OOKOBBIE MOBEPXHOCTH 2 OOpallleHbl B HANpPABIEHUU PACIPOCTPAHEHUS BOJHBI U
HAaKJIOHEHBI OTHOCUTEIBHO HETO.

Bonnoracsmue Tena 1 3adukcupoBaHbl Ha JTHE MOpsI TP TOMoIIH cBaii 3. B mepBom BapuaHTte

(puc. 10,a) nnuHHOE BoONHOTacsmee Teao 1 CHa0XKEHO NPSIMOYTOJbHBIMU pa3rpy30YHbIMU
OTBEPCTHSMH 4 uepe3 onpeielieHHbIe HHTEpBaIbl. bosee kopoTkue BonmHoracsuue tena (puc. 10,0)
PacroJI0KEeHBI 110 MPSAMOMN JIMHUHU C 3a30pOM 5, U CMEXHbBIE UX OTKPBIThIE KOHIBI 0OpaleHbl APYT K

APYyTy B HEMOCPEICTBEHHOM OJIN30CTH.

VYkazaHHOe yCcTpoicTBO oOecrnieurBaeT 3QGEeKTUBHOE MOTIIOMICHNE YHEPTHH BOJH IO/ BOJOM

" HapaCTaHHEC IICCYAHBIX TUISKEH.

1.

DA W=

a)

Puc. 10. Iloosoonoe sornoeacswee ycmpoticmeo no namernmy Poccuiickoii @edepayuu Ne2538392:
a — ycmpoucmeo ¢ 00HUM ONUHHBIM MENOM C PA32PY30UHBIMU OMEEPCMUSIMUL
O — YyCmpotcmeo ¢ KOpOmKUMU MeAAMU, PACNOTIONHCEHHBIMU C 3A30POM

BuiBoabI:
st yMEHBIIIEHUS BOJHOBOTO BO3JICHUCTBUS HAa COOPYXKEHHUE, HUCKIIOYCHHS 0O0pa3oBaHUS
OTPAXKEHHBIX BOJH C HX OIACHBIM pa3MbIBAIOIIUM JEWCTBUEM, HAKOIUIEHUS HAHOCOB B
3aBOJJTHOBOM MPOCTPAHCTBE M COKPAILICHUS CTOUMOCTH COOPYKEHHSI CTPOSAT TOJBOJHBIC

BOJIHOJIOMBI.
HpI/IBO)IﬂTCH OCHOBHBLIC CBCACHHA O KOHCTPYKIHUAX IOJABOJHBIX BOJHOJOMOB, OCHOBBI HX

IIPOEKTUPOBAHMS U pacueTa.
[IpuBoauTCS CHCTEMHBIM aHAJIW3 COBPEMEHHBIX HMHHOBALMOHHBIX TEXHUYECKUX PELICHUH B
00J1aCTH KOHCTPYMPOBAHUS U IIPOSKTUPOBAHUS IOJIBOIHBIX BOJIHOJIOMOB.
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SUALTI DALGADOYONLOR, ONLARIN LAYiHOLONDIRILMOSI
VO INNOVASIYALARIN TOHLILI
tex. tizra f.d. Habibov F.H. AzIMETI-nin Elmi Surasmn iizvii
miihondis Habibova L.F. HALLIBURTON sirkati, ABS,
tex.iizra f.d., dosent Ohmadova A.H. Azarbaycan Memarliq va Insaat Universiteti

Xiilasa: Qurguya dalga tesirini azaltmaq, oks olunan dalgalarin tohliikali eroziya tosiri ilo
meydana golmasini istisna etmok, dalga mokaninda ¢okiintii yigmaq vo qurgunun doyorini azaltmaq
liclin sualtt dalgaddyonlor qurulur. Sualti dal§addyonlorin konstruksiyalari, onlarin dizaym vo
hesablanmasi osaslart haqqinda asas molumatlar verilir. Sualti dalgaddyanlorin konstruksiyalar: vo
dizayni sahosindo miiasir innovativ texniki hollorin sistemli tohlili verilir.

Acar sozlar: sualti dalgadoyan, 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 osaslandirilmisdir. 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 layihslor, Azorbaycanda da yasayis binalar1 vo ictimai binalar ii¢lin 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 istifadesi 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: Sohoarsalma islori dovlat torafindon 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 moktob, usaq baggasi, poliklinika vo magazalar yerlogdirilirdi.

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 omal olunmurdu. Sonaye zonalari sohorlordon konarda planlagdirilsa da, bezi
hallarda yasayis sahoalorino yaxin tikilirdi, bu da ekoloji problemlors sobab olurdu.

6. Regionlarda tikililor: Baki kimi iri sohorlordo nisboton daha keyfiyystli vo miiasir
layihalor hoyata kecirilirdi. Regionlarda iso daha sado vo standart tikinti tisullart 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 (Igorisohar 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 planlagdirma 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 torzdos ¢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, ©hmadli, Montin kimi orazilor hesab edilir. Bu dovr 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 olduqda - 60-70 ilo gador, asason panel vo 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 olavo 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 osas gotiiriiliirdii.

SSRI dévriinds Baki sohorindo tikilmis binalarin iimumi memarliq vo sohorsalma
xtisusiyyatlorini iso forglondimok olar: morkozds otrafinda halqasokilli mikrorayonlar,
morkazlosdirilmis nogliyyat vo xidmot sobokosi; 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 mortoboli binalar hazirda miiasir toloblors 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 mortoboali 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
sonayelosdirilmis tisulla insaat fonunda he¢ do tonqidli gobul olunmurdu. Monzillorin {imumi sahasi
kicikdir - motbox, sanitar qovsagi vo s. Monzillorin planlagsmasinda vo struktur torkibindo osash
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catismamazliglarda da movcuddur. Boyilik ailolor iiglin 4 vo 5 otaglt monzillorin olmamasi,
manzillorin haddon 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,
efektivlikds yiiksalacak, bels ki, binalarm istismar vo planlasma keyfiyyati 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 moartobalorin 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 aslidir — 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 halli vo biindvro konstruksiyalarinin névii, xiisusiyyatlori miioyyon
miloyyon edilmali;

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

- 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 edilorok
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. Panellords shomiyyatli doracods aralanmis catlar ¢oxdur, 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 mortobo; 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
do, novbati 50 il miiddatinds istismarinin nazords 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 vo talablors uygunlasdirilmasinin miimkiinsiizliiyii tosbit edilmisdir.

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

3. Binanin tomir Vo borpast zamami sokiintii iglori aparilarkon tikilinin yiikdasiyan
konstruksiyalarinda askar olunmus zadalonmalar nazora alinmali vo miiayina, giiclondirmo,
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.
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AHAJIA3 OIIBITA PEKOHCTPYKIUAH IIATUITAKHBIX 3JIAHUM,
MHNOCTPOEHHBIX B ABEPBAUI’KAHE 1960-1980-b1x rogax

0.¢h. no mex., ooy. Imunos A.M., 0.¢. no apx., ooy. Ancagpapos H.H.
Azepbaiioscanckuit HUU Ctpoutensctea u Apxutextypoi

o

AHHotauusi: B craThe aHaMU3MPYIOTCS OCHOBHBIE OCOOEHHOCTH CTPOMUTENBCTBA B
Azepbaiimxkane B 1920-1980 rr. m obume apXUTEKTypHO-IPaAOCTPOUTEIbHbBIE XapaKTEPUCTHKH
CTPOUTENIBHBIX PaboT. OOOCHOBBIBAETCS, YTO OHM HE B IOJHON Mepe OTBEYAIOT COBPEMEHHBIM
TpeOOBAaHUAM, U XOTS YAaCTHMYHO OTBEUYAIOT TPEOOBAaHUSIM JIOJTOBEYHOCTH M MPOYHOCTH, HO B
OonplIel CTENEHW TOJBEPKEHBI MOpaibHOM dpo3un. Ha ¢(oHe BBICOKHX TOCTHKEHUH
CTPOUTENIbCTBA B HAILICH CTpaHe HEJAOCTATKU S-3TaKHBIX 3JaHUN CTAHOBSTCS BCE 0oJiee 3aMETHBIMU
(KaKk ¢ TOYKH 3pEHUs IKCIUTyaTallMH, TaK U IUIAHUPOBKHU), B CBSI3U C YEM M3Yy4aeTCs BO3MOXHOCTb
UX PEKOHCTPYKLUH U IIJIAHUPOBKH.

KuroueBble ciioBa: meperuiaHupoBKa, CTPOUTENBCTBO, (PU3MUECKH W MOpalbHBIN HM3HOC,
CTPOUTENbHBIE TEXHOJIOT MM, TEXHUYECKOE COCTOSIHHE.

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 tisullarindan hor hansi biri ilo
saxtayadavamliq markasimni toyin etdikdo noticolor eyni alimir. Lakin, aparilan todqgiqatlar
gostormisdir ki, intruziv, ¢okiintii vo metamorfik siixurlardan hazirlanmis beton ii¢lin doldurucularin
saxtayadavamliq gostoricisi standartda nazords tutulan har iki {isulla toyin edib qiymaotlondirildikde
yoxlanilan F100 markasi iizro eyni natico alinir. Effuziv slixurlardan hazirlanmis doldurucularin
saxtayadavamliq markas1 hor iki isulla 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 siiso fazanin vo amorf silisium doérd
oksidin olmasi ilo izah edils bilor.

Mogqalado effuziv siixurlardan beton {i¢iin doldurucularin standartinda nozords tutulan
tezlosdirilmis tisulla saxtayadavamliginin toyining yol verilmomasi gostorilmisdir. Eloca do alinan
elmi naticonin miivafiq standartlarinda nazors 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 nozoro alaraq beton {igiin doldurucularin saxtayadavamliq gostoricisinin 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, donoalorin ¢inqil vo qirmadas olmasi nozoro almir. Belo 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 kamiyyatlarlo qiymatlondirilir. Elaca do eyni marka {izra ¢ingilin va
cinqildan qirmadasin xirdalanmada itkisi miixtelif kamiyyatlords qiymatlondirilir.

Doldurucularin xirdalanmada markasi toyin edilon zamani geyd edilon miixtolif yanasmalara
baxmayaraq saxtayadavamligin toyini zamani siixurlarin mongayi 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 nozoro alinaraq S.©.Dadasov adina Elmi-Todqgiqat 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> ionlarinin doldurucunun hazirlandig1 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  mongoyindon asili  olaraq onlarin
saxtayadamligina tosiri haqqinda todqiqat isloring rast golinmomisdir.

Yuxarida gostorilon is¢i hipotez vo institut laboratoriyasinda is prosesindo rast golinon miioyyon
moqgamlar siixurun mongayindon asili olaraq doldurucularin saxtayadavamliginin asas tisul 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 maqmatik siixurlar togkil edir. Bu siixurlar ii¢
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
stixurlar mineraloji torkib baximindan daha miirokkeb vo nisboton asan reaksiyaya girme
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 garisiqlari, ¢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 tasirlorin olmast il izah edils biler.

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
tayin edilmis vo qiymatlondirilmisdir. Materiallarin kimyavi 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 SiOy;
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 hissolore ayrilaraq CaCOs-nin va SiOz-vo digor oksidlorin miqdart 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 ¢ingilinin kimyovi analizinin naticasi
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 golovi korroziyasi ola bilocayi gostorilir. Alinan noticolorinin miixtalifliyi
analiz edilon siixurlarda qeyd edilon mineral vo silisium dord oksidin migdarinin miixtalifliyi ilo
izah edilir.

Miixtolif monsoli siixur materiallarindan hazirlanmig 10-20 mm 6l¢iilii doldurucunun tékiilmo
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 masamaliyinin
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 iso 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 mosamoliyi 1,1-1,15% hoddindo 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| Piskiirmo-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 | Piiskiirmo-intruziv | Qranodiorit 2,94 |61,96 |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 | 509 | 0,65 | 0,21 | 0.30 | 0,032 | 99,96
4 | Piskiirmoe-effuziv | Andezit-bazalt 445 |48,26 | 1500 | 9,61 |10,25| 1,33 | 418 | 474 | 1,03 | 0,21 | 0,44 | 0,02 |99,52
5 | Piskiirmo-effuziv | Qarisiq (porfirit, andezit, 2,53 | 57,31 1569 | 654 | 7,58 | 3,09 | 1,57 | 3,45 | 0,97 | 0,16 | 0,40 | 0,06 |99,05
andezit bazalt va.s)
Bazargay koordinatlar
X-632297,31; y-4361957,24
6 | Pisklirmoe-effuziv | Qarisiq. Bazargay koordinatlar| 3,02 |58,13 | 1569 | 6,46 | 6,65 | 3,22 | 3,22 | 2,45 | 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 | 0,91 | 0,10 | 0,44 - 99,53
8 | Cokiintii Qum dasi, oshong das,
Qudyalgay hovzasindon 18,28 | 43,69 | 7,60 | 22,44 | 3,84 | 0,88 | 1,21 | 1,00 | 0,57 | 0.26 | 0,12 | 0,11 |100,0
9 | Cokiintii Qum dasi, oshang dasi
Tugyangay hovzasindon 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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Miixtolif mongali sii xur materiallardan hazirlanmig 10-20mm 6lsiilii doldurucularin fiziki-mexaniki gostoricilori Cadval 2
Stixurun Materialin Doldurucunun Doldurucunun Tokulvmg 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 | Piskiirms-intruziv | Qranit Qirmadas 10-20 1520 2,74 445 | 2,77 11 0,6
2 | Piiskiirma-intruziv | Qranodiorit Qirmadas 10-20 1510 2,69 439 | 2,72 11 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
liskiirmo- i .B koordinatl
g | FPuskima-effuziv | Qansid. 58:y.436034050 |  Gmail 10-20 1430 2,52 409 | 2,72 74 23
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, shong das, Gaudan |y g 54 1490 2,64 436 | 2,67 11 0,9
Qudyalgay hovzasindon qirmadasg
L Qum das1, shang dast
9 Cokiintii Tugyancay hovzasinden Cingil 10-20 1580 2,66 40,6 | 2,69 11 0,5
10 Metomortik Mormor Qirmadas 10-20 1420 2,67 46,0 | 2,70 11 0,8
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Miixtalif mansali stixurlardan beton ti¢lin doldurucularin fiziki-mexaniki xassalori Cadval 3
Fiziki-mexaniki gostoricilorin ad1
) Xirdalanmasi Siirtiiliib yeyilmosi Tezlosdirilmis us?lla Dondurub agllmavlls
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 | Piiskiirmo-intruziv | Qranodiorit 51 1400 12,9 ui 10 3,2 F100 100 1,9 F100
3 | Piiskiirmo-effuziv | Andezit 5,3 1400 15,8 ui 10 8,5 F50 100 2,9 F100
4 | Puskiirme-effuziv | Andezit-bazalt 5,4 1400 16,3 nl 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 13,5 800 435 nu3 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 isullarina  uygun yoxlanilmisdir.
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 va 2 saat donu agilma rejimi ilo yoxlanilmisdar.

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 odadinin siirtiilmods markas1 U1, 1 adodininki M2, eloco do U3
olmusdur. Sonuncular uygun olaraq vadisinden gotiiriilmiis effuziv slixur nlimunalordan birinds vo
metamorfik siixuru xarakterizo edon marmords olmusdur (cadval 3).

Tezlosdirilmis tsulla intruziv c¢okiinti ve 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 yanasi dondurub-agilma ilo yoxlanilan 10 odod doldurucunun 9 ododinin
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 gostorilir ki, adi slisonin qranito nisbaton istilik genislonmo 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 sozls siiso faza goalovi tosirindon korroziyaya ugrayir. Saxtayadavamligin yoxlanilmasi
zamani, markani agagi salir.

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

NOTICOLOR
1.Intruziv, ¢ékiintii, metamorfik siixurlardan beton ii¢iin doldurucularin saxtayadavamligmi 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 gostaricilor 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.
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HUCCJIEAOBAHUE MNPOTUBOPEUYUBBIX ®AKTOPOB IIPU 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 O b~

AHHoTammsA: B naHHO# cTaThe, cchUIasCh HAa CTAHAAPTHI HA 3allONHUTENH AJs OeTOHa, MOKa3aHo, YTO
IpY OTNIpENeNIeHHH MapKu MOPO30CTOMKOCTH OJHOTO M TOTO XK€ MaTepHana Kak METOAOM 3aMOpPaKMBaHMS -
OTTaWBaHUs, TaK U METOJIOM YCKOPEHHOI'O TBEpJEeHHs, MOIydaroTcsd OJMHAKOBBIE pe3ynbTaThl. OnHaKo,
HCCIIEIOBAHUS [TOKA3aJIH, YTO IOKa3aTeId MOPO30CTONKOCTH 3aroJHUTENEH Uil OETOHOB U3 MHTPY3UBHBIX,
OCaZOYHBIX W MeTaMOp(UYECKUX TOpOJ MpPU ONpeAeieHMH OOOMMH METOJaMH, IPEdyCMOTPEHHBIMH
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
3anonHuTeNs U3 3¢ Py3uBHBIX MOPOJ, YCKOPEHHBIM METOIOM MapKa Mo MOPO30CTOWKOCTH moiydaercs 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
NPEACTABISCTCS BO3MOXKHBIM JJIsl 3alOJHUTENeld OeTOHOB W3 3(QQy3MBHBIX TOpPHBIX MOpoJ. Takxke
MPEIOKeHa BO3MOXKHOCTH  PAacCMOTPEHHS  TOJYHYEHHOTO  HAyYHO-TIPAaKTHYECKOTOo pe3yibTaTa B
COOTBETCTBYIOILMX CTaHAAPTaX.

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 MTIPOEKTHUPOBAHMUAA.
«3EJIEHBIE» CTAHIAPTBI

Kano. apx. Canumosa A.T. Aszepbatioxncanckuii Apxumexmypro-Cmpoumenvhulii Ynusepcumem

AHHOTAIUSA. DKOJIOTHYECKOE MPOCKTHPOBAHHUE MPEICTABISAET COOON CHUCTEMY MPOEKTHBIX
peuieHud, oOecleYnBAIONIMX MHUHUMAIbHOE BO3JCHCTBHE HA MPHPOILY, paAlMOHATBHOE
UCIIOJIb30BaHUE PECYPCOB U CO3/IaHHE ONarompusTHON cpelbl oOuTaHus. B cTatbe ngaHa oleHKa
MIPUHITUIIOB ¥ TIEPCIIEKTUB IKOJIOTHIECKOTO MTPOCKTUPOBaHMS. B cTaThe mpoBeeH 0030p KIFOUEBBIX
MIPUHIUIIOB, 3a/1a4 U HANPaBJICHUN Pa3BUTUS SKOJIOTHUYECKOTO mpoekTupoBanus. [logquépkuBaercs
3HaYeHHUE BHeIpeHus «3enéHeix cranmaproBy (LEED, BREEAM, DGNB wu ap.) kak
MHCTPYMEHTa MUHUMH3ALMU BO3JCUCTBUS 3JaHMN HAa OKPYXKAIOIIyI0 CpEely W MOBBIIICHUS
sHeprodpdexTuBHOCTU. PaccMoTpeHa MeXIyHapoaHas MPaKTHKaA CepTU(UKALINY 3TaHUH.

KuroueBble €j10Ba: KOJIOTMYECKOE MPOSKTUPOBAHUE, «3€JICHBIC» CTaHIAPTHI, CEPTUHUKAITTN
3/1aHUMN.

DKOJIOTHYECKOE TPOCKTHUPOBAHUE TNIPEJCTABISAECT COOOM CHCTEMY IIPOCKTHBIX pEIICHUH,
00eCTIeUnBAIOIINX MUHHMAJIbHOE BO3JEHCTBUE HAa MPUPOAY, PAIMOHAIBHOE HCIOIb30BaHUE
pecypcoB U co31aHue OIaronpuATHON cpebl OOMTaHus. B ero ocHOBE JICKUT NPUHIIUI TAPMOHUH C
INPUPOIHBIM JIaHAMAPTOM. DKOJIOTUYECKHE MPOOJIEeMBbl, BbI3BAaHHbIE MHTEHCUBHOW ypOaHM3aLuei,
[IPOMBILUICHHBIM ~ PAa3BUTHEM W YPE3MEPHOM  HKCIUTyaTallMedl  MNPUPOJIHBIX  PECYpPCOB,
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 OTIpEACINAOIIee Pa3BUTHE HOBBIX TEXHOJOTHI OTHOCATCS K OOIIMM MpoOjemMaM, KOTOpPbIe CTOST
CerofiHsl Tepel MHUPOBBIM coolmiecTBOM. B Hacrosimiee Bpemsi akTyallbHbl OHMONOIXOJBI K
MIPOEKTUPOBAHUIO 3JaHUN U COOpPYXKEHMH, U Cc(HOpPMHpPOBaHBI «3€JCHBIE CTAHAAPTHD -
9KOJIOTMYECKHE HOPMATHUBBI. DKOJOTMYECKOE MPOECKTHUPOBAHUE B APXUTEKTYpE, 4acTO HA3bIBAIOT
«3€NICHOW» WM «yCTOMYMBOW» apXUTEKTYpOH, HAIpaBiICHO Ha CO3JlaHUE HHEProd(PQeKTUBHBIX,
OKOJIOTMYECKH YUCTBIX M KOMGOPTHBIX JUTSt npoxuBaHusi  00BeKkTOB. B ocHOBe
9KOJIOTMYECKOr0 MPOEKTUPOBAHMS JIEKUT KOMIUIEKCHBINA MOJAXOJ, YUYUTHIBAIOLIIUN 3KOJIOTMYECKUE,
COLIMAJIbHBIE M SKOHOMUYECKHE (PaKTOPHI.

OKOJIOTUYECKOE TPOECKTUPOBAHUE KaK HaIlpaBICHHE APXUTEKTYPHOI'O IPOEKTHUPOBAHUS
chopMHpOBaIOCH BO  BTOpOi  mojoBuHe XX  BEKa, ONHpasChb Ha  TPaJUIMOHHbIE
npupoocOeperaronye MpakTUKU U HOBEHIIIME Hay4dHble pa3paboTtku [1, c.12]. Vke ¢ 1980-x romos
0co00e BHUMAaHHE YJENIsSIeTCs HKOJIOTMYECKON 0e30MacHOCTH KMIIUIIA M KayeCTBY BHYTPEHHETO
BO3/yXa, [JIe IPUOPUTET IMOJIYYaIOT PEIICHUs, BIUAIONINE HA IOBBIIIECHHNE KaueCTBA BHYTPEHHETO
BO3/lyXa U YIYUIICHHUE YKOJIOTHYECKON 0€30MacHOCTH 3aHUiA.

C xonma 1990-x romoB K TpeOoBaHMAM K OHKOJOTMYHOCTH M 3HEProdpPeKTUBHOCTU
N00aBISIOTCS TpeOOBaHMSI, KOTOPhIE 00ECTIEUNBAIOT 3AIIUTY OKPY>KAOIIEH CPEIbI.

VYcroitunBas U HKOJIOTMYECKU ONTUMaJIbHas TOPOACKas cpesia OOUTaHUSI MOXKET ObITh CO3/1aHa
TOJIBKO TPHU PAlMOHAJIBPHOM COYETAHUU XO3SMCTBEHHOH NEATEIbHOCTU C MPUPOJOOXPAHHBIMU
MEPONPUATHIMHA. APXUTEKTYPHO-TUIAHUPOBOYHBIE PELICHUS JOJDKHBI HAWIydlIIMM  00pa3oM
YUYUTBIBATH MOJIOKUTEIBHOE BO3JIEUCTBUE HAPYXHOTO KJIMMAara MU MaKCUMaJIbHO HEUTPaM30BaTh
€ro oTpuuaTtenbHoe Bo3jaeicTBue. M3  MeponpusTui, CHOCOOCTBYIOUIMX  IOBBILICHUIO
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9HEpProd(PEeKTUBHOCTH, B OTCUYECTBEHHOW TPAKTHUKE MPOCKTUPOBAHMS HCIIOIB30BAIUCH TaKHE
OCHOBHBIC TPHUHIIUIBI KaK Y4EeT MPUPOTHO-KIUMATHYECKUX OCOOECHHOCTEM MECTHOCTH, CKBO3HOE
MPOBETPUPOBAHUE, YUET HOPM HHCOISAILNU, KOMIAKTHOCTh apXUTEKTYPHOU (OPMBI, TpUMEHEHUE
OTPaKIAIONINX KOHCTPYKIUH C y4eTOM TpeOOBaHUI TETUIOU3OJISIIHNH.

Dppexmusnocms «3e1éHbIX 30AHULLY NO OAHHBIM

MeAHCOYHAPOOHO20 dHepeemuyeckoeo azenmemea (IEA). Tabn.1.
Tloxka3aTean OOBLIYHEBIE 31aHUSA «3eéHpIe» 3TaHuS
DHepronorpedieHue 100% 60-80%
BonomnoTpedinenue 100% 70-80%
Briopocer CO2 100% 60-80%
OKCILTyaTallMOHHBIC PACXOIbI 100% 65-85%

CeronHsi akTyaJbHbl TaKHE aCMEKTbl KaK »JKOJOIMYECKHE CTPOUTENbHBIE MaTepHallbl,
3¢ deKTUBHOE HCTIONIB30BaHUE IPUPOIHBIX PECYPCOB, IHEPrOd3(PPEKTUBHOCTD U T.J. DKOJOTHUECKOE
MPOEKTUPOBAHHE BKIIOYAaEeT B Ce0s KOMIUIEKC Mep IO COKpAIEHUIO HHEPronoTpeOieHus,
BOJIONIOTPEOJICHUS, DKOJOTUYECKUX 3arpsi3HSIONIMX BEIIECTB U OTXOJOB, a TaKke [0
HCIOJIb30BAHUIO SKOJIOIMUECKH YUCTBIX MaTEPUAIOB U TEXHOJIOTHIL:

1. MuHuMH3anusl BO3JACHCTBHS HA OKPYKAKUIYI0 Cpeay: INPOCKTHUPOBAHHE 3JaHUN C
Y4eTOM 3KOJIOIMYeCKUX TpeOOBaHUI MpenrosaraeT CHI)KEHUE SHEpPro- M BOAONOTpeOIeHUS,
HCIIOJIb30BAHUE 3KOJIOTNYECKU YUCTHIX TEXHOJIOTHM.

2. JHepro3¢g¢eKTHBHOCTD: ucrosib3oBaHue  3(P(EKTUBHBIX  SHEprocOeperarmmnx
TEXHOJIOTHM, TaKWX KaK CHCTEMbl OTOIUICHMS, BEHTWISLUU U KOHIAUIMOHHPOBAHUS BO31yXa,
TEIJION30JIAILIMN U YMHOI'O OCBELICHUS.

3. BopocOepe:xxenune: BHeapeHHWe cHucCTeM cOopa W OYHCTKHM  JOXKIEBOW  BOJIBI,
UCIIOJIb30BaHKE BOOCOEpEraroniero CaHTEXHM4eCKOro 00opyA0BaHusl.

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

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,
pa3paborannbie Oonee yem B 40 crpanax (ABctpanusa, Kanana, Mnaus). «3eneHble cTaHAApPTHD)
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
0ayuIoB MO Py NPHOPUTETHHIX HAINPABICHHMA, XapaKTEPU3YIOIUX MPOCKTHHIE PEIICHHS.

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
CHCTEM B 00JacTH SKOJOTUYHOTO M 3HEProd3(p(eKTUBHOrO CTPOUTENBCTBA KOOPIUHHPYETCS
MexayHapoHBIM KOMHUTETOM IO TaK Ha3bIBAEMbIM «3eJieHbIM 31anusmy» (Green Building Council).

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

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

2. BREEAM (The Building Research Establishment, BRE) - merox skoiorudeckoii
AKCIIepPTHU3bl, pazpaboTaHHbIi VccnenoBareabCKUM LIEHTPOM IO BOMPOCAM CTPOUTENHCTBA 3AaHUMA
(BenukoOpuranusa). 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) — co3mannslii coBeTom I'epmanuu 1mo
HKOJIOTMYECKH YHUCTHIM U YCTOMUYMBBIM 3/1aHUAM COBMeCTHO ¢ DenepasbHbIM MUHUCTEPCTBOM
TPAHCIIOPTa, CTPOUTEILCTBA M Topojackoro pa3Butus (BMVBS). 3xeck ocHoBHOE BHHMaHuE
YACNSETCS  IIEeCTH  KATeTOPUSM:  DKOJOTHMYECKas, OKOHOMHYECKAas, COIUOKYJIbTYpHas,
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 TOMYJSIPHBIE CHUCTEMBI CcepTU(UKAIMKU CIeAyeT OTMETHUTb
CleNyIollee: paccMaTpuBaeMble CUCTEMbI cepTU(UKALMU MTPEeIHA3HAYAIOTCS AJISI UCIOJIB30BaHUS
B KadeCcTBE HMHCTPYMEHTa TPH IMPOCKTHPOBAHUM M, IOCICIYIONICH OIleHKe KadecTBa 3JIaHWH.
Bonbiioe BHUMaHue npu cepTUPUKALUN YACISICTCS Ka4eCTBY BO3AyXa B 3MaHHUH, YKOJIOTUIHOCTH
MpPOeKTa U Ha MHHHUMATHU3AlMI0 BHIOPOCOB BPEIHBIX BEIIECTB B OKPYXKAIOIIYIO cpeny. Takke,
00JIbIIOE BHUMAHHE yESETCS SKOJOTUYHOCTH CTPOUTENBHBIX MAaTEpHUaOB U UX BIUSHUE Ha Ha
KadecTBO  Bo3ayxooOmena B 3manun. Cucrema LEED  orpanuumBaer  KOJIHYECTBO
JerKoucnapsiomuxcsi  opranndecknx coeauHenuit. Cuctema BREEAM  cocpenoraumBaer
BHHUMaHHE HA KaYECTBE CTPOUTEIHCTBA, CTPOUTEIBHBIX MAaTEPHAIOB, SKOHOMHUYECKUX CTPATETHUSIX
M0 Pa3BUTHIO JIOKATBbHBIX PHIHKOB BONMU3U cTpouTenbcTBa; cuctemMa LEED pgenaer akueHT Ha
9HEProdPPeKTUBHOCTh, TEXHUYECKHE WHHOBAIMM B MPOLECCe MPOEKTUPOBAHUA, IPHU
SKCILTyaTaluu.

DGNB otnuuaer BHUMaHue K coruymy. CieayeTr OTMETUTh, YTO HauOoJiee MOJHBINA 0XBaT
TpeOoBanuii K 3maHusiM cojepxurcss B moaenn DGNB. Ilo cpaBHeHHIo ¢ aMepuKaHCKOW W
AHTTUICKON MOJAENSIMU HapsALy C DKOJOTHUYECKHUMH U YHEPreTUYECKUMHU TPEOOBAHUSMU, PEUTHUHT
DGNB [10moHUTENIsHO BKIIOYACT OJOKH OLEHKH M0 dKoHOMHYecKuM mokaszaressm (LCC — «life
circle cost» - 1eHa >XU3HCHHOIO IUKJIA 3[aHHs) U OOIIECTPOMTEILHBIM XapaKTEPUCTUKAM
(KOHCTPYKTHBHYIO  YCTOWYMBOCTH M  IMPOYHOCTh, JOJTOBEYHOCTh, TEIUIOYCTONYHUBOCTD,
MPOTUBOMOXAapHYI0 Oe3zonacHocTh W 1Ap.). Cepruduxar DGNB ocHOBaH Ha KOHIEMIIUU
WHTETPATbHOTO ITUTAHUPOBAHMSA, TNl HA paHHEH CTaguM OMpPENEeNIIOTCS LEeTH YCTOWYHBOTO
CTPOMUTENBCTBA, YTO CIIOCOOCTBYET TOMY, YTO MPOEKTUPOBAHME 3[JaHUIl BENETCS Ha OCHOBE
TEKYIIIET0 COCTOSHUS TEXHOJOTHA.
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VYposenb TpeboBanuii cucreMbl LEED k koHTYpY 31anus HamHoro Huxe, yemM y DGNB. Ho,
npu 3toMm, cucreMa LEED BblaBUraer BbICOKHMH ypOBEHb TpeOOBaHUI K KOHAMIIMOHUPOBAHUIO
3MaHUsT U TpeOyeT MpeiCTaBUTh pPe3yibTaThl MMUTAIIMOHHOTO MOJEIMPOBaHUS paboThl Bcex
WHXCHEPHBIX CUCTEM.

BaxxHo momuepkHyTh, UTO BHE 3aBUCHMOCTH OT THUIA 3/1aHUS KPUTEPUSMU OLIEHKHU CIy>KaT
apXUTEKTYPHO-IUIAHUPOBOYHAS, KOHCTPYKTHUBHO-TEXHUYECKAsI KOHICTIIIHH.

KiroueBsie 3a1aun 5KOIOTUYECKOro MpoeKTupoBanus [4, ¢.19] 3aknroyarorcs B:

e OILICHKE 3KOJIOTUYECKON EMKOCTH TEPPUTOPUN;

e yUeTe KIMMATUYECKUX U OMOIOTHYECKMX 0COOEHHOCTEH MECTHOCTH,

e BHEJPEHUHU TEXHOJIOTHI SHEProcOepeKeHUS U pecypcocOepeKeHus;

e CHIDKGHUU 3arps3HEHHs] I0YB, BOJ M aTMocepbl Ha CTaJWd CTPOUTEIHCTBA U
HKCIUTyaTaluu 0ObEKTa.

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

e IIPUHIMIT YCTOWYMBOCTH (OPHEHTAIMsI HA JIOJTOCPOYHBbIE >PQPEKThl NP MUHUMH3ALUN
BO3JICHCTBUS HA YKOJIOTHIO);

e IPUHLMII HHTErpaluu (BKIOYEHHE TMPUPOAHBIX KOMIIOHEHTOB B apXUTEKTYpHO-
IUIAHUPOBYHBIE PEIICHHUS);

e IPUHLMI 3aMKHYTBIX LUKIOB (CHMKEHHE KOJIMYECTBA OTXOJOB 3@ CUET IOBTOPHOIO
MCIOJIb30BaHUSI MAaTEPUAJIOB U BOJIbI);

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

Cpenu OCHOBHBIX aCIEKTOB, (POPMHUPYIOLIMX IKOCUCTEMY, H, OTHOBPEMEHHO, BIUSIOUINX Ha
aApPXUTEKTYPHO-KOMITO3UITMOHHYIO CTPYKTYPY COBPEMEHHBIX 3TaHHIA:

® aHAJHM3 KIMMATUYECKUX YCIOBHI TEPPUTOPHH MPOSKTUPOBAHMS C IIENBIO OMpEACICHUS
OpHUEHTALMH U KOHPUTYpALUK 3/1aHUS;

® CTECTBEHHOE OCBEILIEHUE M BEHTUJISIUS TIOMEIICHHIA,

© SKOHOMHUYHOCTHb (OPMBI U aAPXUTEKTYPHO-TNIAHUPOBOYHBIX PELIEHUN C TOYKH 3pPEHUs
oborpesa 1, HA000POT, OXJIAKIACHUS 3IAHUS.

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,
HKOJIOTHYECKOE MPOCKTHUPOBAHHE CIIOCOOCTBYET BOCCTAHOBIICHHIO YTPAYEHHBIX JAaHIIMIAQTOB U
MTOBBIIICHUIO OMOJIOTUYECKOTO pa3HOOOpa3us B ypOAaHU3UPOBAHHBIX 30HAX.

DKOJIOTUYECKOE  MPOEKTUPOBAHHME  XApaKTEPU3YIOTCS  CIEAYIOIIMMU  IOKAa3aTeJsIMHU,
OTHOCSIIIMMHUCS K TIOBBIIICHHUIO SHEPTO3(EKTUBHOCTH 3/IaHUIA:

1. YMmenblLIeHHE TOTPEOHOCTH B UCIIOJIb30BAHUH SHEPTHH;

2. Mcnionb30BaHue BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH,

3. OntumasibHOE HCIIOJIb30BAHUE 3aTPEOOBAaHHON HSHEPruu. DTO HauboJee TBOPUYCCKUH
pazzesn, NpeAnojararmliuii SHEPreTUYeCKOe CpPaBHEHUE pPa3IMYHbIX TEXHOJOTUH OTOIICHMUS,
BEHTHISIIUH, KOHIWIIMOHUPOBAHUS, XOJOJAOCHAOKEHUS M OCHOBAHHBIN, TJIaBHBIM 00pa3oMm, Ha
pe3ysbTaTax MaTeMaTH4eCKOr0 MOJIEIMPOBAHUS 3JaHUs KaK €JUHON DHEPIETUUECKON CUCTEMBI.

Ha nanponanbHOM ypoBHE JUIsl CTaHAAPTU3ALMK dHEProddHEeKTUBHOCTH 31aHUN B CTpaHaX
— ynieHax EC cyiiecTByeT aBa moaxoja.

1.bonbMHCTBO cTpaH, 3a uckiatoueHueM benbrun u Opaniuu, NpuUAEPKUBAIOTCS MOIXO0A,
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KOI'/la MPOEKTHUPOBAaHUE BEIETCS C y4yeToM cTaHaapToB. Ilponeaypa cooTBETCTBHS TpeOOBaHUIM
MOXET BKJIIOYAaTh pPacyeTbl NOTPEOHOCTH B SHEPIHMM WM PAaCYEeThl HEKOTOPBIX MapaMETpOB,
HanpuMep, K03QPHUIHEHTOB TeTonepeauH, TeIIONOCTYIICHHH U TIp.

[Ipoekt nomkeH OBITH OAOOPEH OQGUIMAIBLHBIM TOCYIAPCTBEHHBIM OpPraHOM, JArOIINM
paspelleHre Ha CTPOUTENbCTBO. B mpomecce Bo3BeNEeHMs 30aHUS WM 1O OKOHYaHUU
CTPOUTENbCTBA O(UIMAIBHBIA TOCYAapCTBEHHBIH OpraH MOXET BBIIIOJHUTh MPOBEPKY Ha
COOTBETCTBUE TPEOOBAHUSAM.

2.BTOpOM MOAXOJ, KOTOPOro mpuiep:kuBatorcsa B benbrun nu ®paHuuu, NpOEeKTHUPOBIIUK
UMEeT JIMIEH3UIO0, YTO JaeT €My MpaBO Ha MPOEKTUPOBAHHUE M 0053bIBAET COOIIOIATh TPEOOBAHUS
ctannapToB. OduinuanbHble TOCYJapCTBEHHBIE OpraHbl MOTYT BBINOJIHHUTH IPOBEPKY IO
OKOHYaHUH CTPOUTENCTBA.

B cimyuae HECOOTBETCTBHSI BO3BEIEHHOIO 3/1aHUS TPEOOBAHUAM, IPOSKTUPOBIIMK JIUIIAECTCS
muuen3ud. HopmupoBanue sHepro3ddexruBHocty 31anuil B cTpaHax-wieHax EC npumensercs
KO BCEM JKWJIBIM M HEXWIbIM 37aHUsIM (32 HCKIIOUYeHHeM BenukoOputanuu, TIe 3TO
HOPMHUPOBAaHUE MPHUMEHSETCS TOJIBKO K BHOBb BO3BOJUMBIM JKWJIBIM 3JaHUSIM), YTO Kacaercs
CYLIECTBYIOIIMX 3AaHUM. [ CyIIECTBYIOIIMX 3JaHUN B CIIy4ae UX OCHOBHOW PEKOHCTPYKIIHU
TpeOoBaHUs 1O SHEProdpGeKTUBHOCTH 3HAaHUN TNpuMeHsoTcs B l'epmanum, ['penuw,
Hunepnannax, Hopserun, [lopryranuu, @unnsaaauu u Lsenuu.

Bo MHoOrux crpanax BOMpPOCHI cepTU(UKALUA Ha COOTBETCTBHUE «3€JIEHBIM» CTaHAapTaM B
psne ciydaeB MpHOOPETalOT MPHOPUTETHOE 3HAueHHe. «3eleHble CTaHAapTb» B MHUPOBOM
MIPAKTHKE Pa3BUBAIOTCS KaK PEUTHHIOBBbIE CHUCTEMBI JOOPOBOJIBHOIO NpuMeHeHHus. OCHOBHOM
HENbI0  pa3paboTKM CTaHIapTa SBISAETCS CTUMYJIMPOBAHHE OTEUECTBEHHBIX WHBECTOPOB,
MIPOEKTUPOBILUKOB, CTPOUTEIEH U HKCILTYATUPYIOIIUX CTPYKTYP K UCIOJIB30BAHUIO U BHEAPEHUIO
pecypco-, 3HeprodPPeKTUBHBIX U HKOJOTHYHBIX TEXHOJOTHM, MaTepHUajoB, KOHCTPYKTHBHO-
TEXHOJOTMYECKUX pPEIIeHUH [ MHHMMM3AIMM HEraTUBHOTO  BO3JEWCTBHUA  OOBEKTOB
HEJBM)KMMOCTH Ha YEJIOBEKA U OKPYIKAIOILYIO CpENy.

HaunonaneHble pEWTHHIOBBIE CHUCTEMBbl HEKOTOPBIX CTpPaH «3E€JI€HOr0 CTPOUTEIbCTBA»
aJanTUPOBaHbI TOJ] CBOM HOPMATHUBHBIE 0a3bl B 00JACTH CTPOUTENBCTBA, IHEProcOEpeKEeHHUs,
SKOJOTMHM W YYHUTBHIBAIOT CBOM HAIMOHAJbHBIE TPaAULUU, PECYpPCHBIC, HIHEPreTUYECKHE U
SKOHOMUYECKHE TMPHOPUTETHI. ANanTanusi «3€JI€HbIX CTAaHJApTOB» BEAYLIMX CTpPaH B JAPYTUX
rocyaapcTBax 0aswpyercs Ha MPUHATHH 32 OCHOBY M HOPMATHBHO-METOAMYECKOH 0a3bl CTpaH —
muaepoB 3eneHoro aprkeHus: (LEED — Kanana u ap.). Ilo cymectBy ceptudukaius o0bekTa mo
CUCTEME «3€JICHBIX 3[JaHUI» UHUIMUPYET TBOPUECKHUI MOUCK APXUTEKTOPOB U MHKEHEPOB TAKUX
TEXHUYECKUX PEIICHHUM, KOTOPble MHUHMMHU3HPYIOT HEraTUBHOE M ONTHUMM3UPYIOT MO3UTHUBHOE
BIUSIHUE DHEPreTHUECKUX, JKOJOTMYECKHMX W TEXHOJOTHYECKUX (PaKTOPOB, OMPEICIAIOMINX
3/aHUE KaK Cpely OOMTaHUs 4YeloBeKa. bBONBIIMHCTBO CTpaH HMMEIOT HAIlHOHAJIBHBIE CHCTEMBI
3eNIeHBIX CTaHIapTOB, HAaNOOJee PacPOCTPAHEHBI HA MUPOBOM PBHIHKE OOBEKTOB HEJBUKHUMOCTHU
crangaptel BREEAM (Benuko6puranus) u LEED (CIILA), [9].

OnHOM W3 TJIaBHBIX €)W HAIIMOHAJIBLHOTO CPABHUTEIBHOTO aHaK3a YHEPronoTpeOIeHuUs
3laHUN SIBJISIETCSl OIPEAEJICHUE OCHOBHOW TEHACHLMM Pa3BUTUS CTPOUTEIBHOIO CEKTOpa IS
OLIEHKM BIIMSHUS PEAIN3yEMOI rOCyJapCTBEHHOM MOJMTUKYU U MPUHUMAEMbIX 3aKOHOJATENbHbBIX
akToB. B CIIIA ecTs wuHTepecHas MpakTUKa: KKAbIE YEThIPE ToJla CIyX)OO0H »HEepreTHIecKoi
uHpopmanuu JlemapramMeHTa SHEPreTUKHM MPOBOMASTCS OMPOCHl IO JIHEPrornoTpeOICHUIO
KoMMepueckux 3aanuii (CBECS).
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Bnepeeie onpoc Opu1 mpoBeneH B 1979 ronmy (Bckope mocie TyOMWKaMM CTaHAapTa
ASHRAE «OQHeproadgdekTuBHOCTh 374aHWI»), KOTOPBIA OXBATHIBAJ KOMMEPUYECKHE 3HaHUS U
orcinexkuBall d¢¢deKkT oT Bce Oojee YKECTOYAIMUXCS TpeOOBaHMM K DHEPreTHUYECKUM
XapaKTepUCTHKAM 3IaHHH.

B CIIA pa3paborana menas cucTteMa IO 3aKynke SHEprodp@eKTUBHBIX TOBAPOB,
MapKUPOBKE, CO3/IaHUIO KaTaJIOroB sHEProdhdexTUBHBIX TOBapoB U T. A. [lomumo storo, B CIIA
CYHIECTBYET TporpamMma «DHepreTudeckasi 3Be37a», COIVIACHO KOTOPOW BIIACTH OOS3BIBAIOT
MYHHUIUTATbHBIE, MECTHBIE OpraHbl 3aKyNaTh TOBApPbl, TOJBKO MMEIOIINE 3HAK « DHEpreTHuecKas
3Be3na». Bcem HopmupoBanuemM B obOnactu 3nanuii B CHIA 3anumaercs AMepuKaHCKas
accolldalvsi HWHXXEHEPOB IO OTOIUICHUIO, OXJAXIEHUI0O M KOHAMIMOHUPOBAHUIO BO3AyXa —
ASHRAE, pa3paboTtanHbie CTaHIApPThI KOTOPOM, SIBISIOTCS OCHOBHBIMH. HecmoTpsi Ha TO, 4TO
CTaHJApThl JOOPOBOJIBHOTO MPUMEHEHHS, HO OTKa3 OT HHUX IpPH NPOEKTUPOBAHHUH KOCBEHHO
yKa3blBaeT Ha HU3KYH KBaTU(UKALUIO CIeNUaTucToB. [IpuMepHO aHamOrW4yHAsi CUTYyaIus
cnoxwunack B BenmukoOpuranuu, ['epmanuu, T. €. 9T0 Kak Obl caMOperyIupyollie opraHu3aiu,
KOTOpBIE 3TUM JI€JIOM 3aHUMAIOTCS U OTBEYAIOT 32 A (HEKTUBHOCTbD.

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

Tabn. 2.
EBporma ~20%
CIIA ~30%
Asus ~15%
CHI' ~7%

B CHI" nabmomaeTrcs pacTyumuii MHTEpeC K CepTHUHUKAIMKN 3JaHUNA MO0 MEXKTYHAPOIHBIM
«3eneHpIM» cranaapTaM. Crucrema CepTUPHKAINU «3€JICHOT0» CTPOUTENhCTBAa B A3epOaiikane
HAXOJAUTCS Ha cTaguM pa3Butus. OnbIT cepTudukanuy “3en€HpIX” 3qaHuid B A3epOaiikane moxka
€IMHUYEH, HO WX KOJIMYECTBO MEJUIEHHO pacTET. AzepOaiikaH TakkKe ydyacTBYeT B IPOTrpamMMax
ceprudukanuu - ObU1 co3naH  CoBET IO SKOJOTHYECKOMY CTPOUTENLCTBY AsepOaiimxaHa
(GBCA), xotopeiii mnpucyxmaer ceprudukarest LEED. B MOCJICTHEE JECATUIICTHE, B
AzepOaifmxane ObUT peai30BaH Psijl MAJIOTHBIX MPOEKTOB MO BHEAPEHUIO YHEPTOCOEPETaromux
CUCTEM B IIPOMBIIIJIEHHOM U TPaX1aHCKOM CEKTOpax.

B 2014 romy A3epbaiipkaHn moayuws cBOM mnepBblii MexayHapoiHslii BREEAM-
ceptudukar — 31anue B baky B Ar mexep (White City Office Building), onienénnsrii kak «Good»
(48,5%). Cpenum mpeuMyIIeCTB - OSHEProcOEpeKEHUE, COKpPAIICHHE BOJOTOTPEOICHMUS,
YIIy4IIIEHHOE KauyeCTBO KOHIWIIMOHUpOBaHMA. bbima mposeneHa ceprudukanums orens Fairmont
Baku, pacronoxxennoro B kommuiekce Flame Towers - B xoJe KOTOpOil OTMedeHa BBICOKAs
sHepro’ppekTUBHOCTH OaiiHu orenst Fairmont, 3Hepromnorpedaenue koTopoi Ha 23% MeHbIIe
Mo cpaBHeHMI0 ¢ 0a3oBbiM 31aHumeM mo craHgapry ASHRAE (nmpuMmeHeHbl
sHeprocOeperaroiue pacaHble CUCTEMBI U CUCTEMbI KOHTPOJISI MUKPOKJIIMATA).

Oduc AzTelekom Obun1 ceprudpummpoBan mo amepuxkanckomy ctangapty LEED kak
«3enensbliy. Komrreke Crescent Bay (2024) cooTBETCTBYeT aMepHKaHCKOMY 3€JIEHOMY CTaHAApTY.

Heckonbko 00BEKTOB HAaXOAWTCS B cTamuu ceptudukanuu-3ganue Azlntelecom G-Cloud
(LEED v4 BD+C) u meuetu B Jlaunne u Hlymre.

Kak BumuMm, moka cepTuduKanus 3JaHUN 10 CTaHAApTAM Hayajla pa3BUBATHCA B Hallel
CTpaHE Ha PBIHKE KOMMEPUYECKOM HEIABMKUMOCTH. MOXHO TakKe€ OTMETUTh, 4TO B ['dHmXKeE
peaNn30BaH MPOEKT LIKOJBI C JJIEMEHTAMU 3€JIEHOW apXUTEKTYpbI: 3€JEHAsI KPOBJIs, ECTECTBEHHOE
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OCBEILIEHHE, CHUCTeMa peKylepaluyd TeIUla, TMOBBIIEHHBIH KOA3()(YUIHMEHT TEerIOnu30ISIIHH
OorpakJaromux KOHCTpykKuud. B XbIpganaHe MNOCTPOEH KWIOW KOMIUIEKC C HPUMEHEHUEM
9HEProd(PPEeKTUBHBIX OKOHHBIX CHUCTEM, TMOBBIIICHHOW TEIUIOM3OJSIIHe (acaloB M cHCTEMOI
pa3aenbHoOro coopa OBITOBBIX OTXOIOB.

B pamkax MexayHapoJHOrOo IApTHEPCTBA TEXHOJOTMM HKOHOMHUHU DSHEPIUU AKTUBHO
MPUMEHSIIOTCS. B XOJI€ CTPOUTENbCTBAa Xmioro ¢onna B Kapabaxckom permone, riae cpenu
IIPUMEPOB - «YMHOE» ceno Arajibl B 3aHTMJIaHCKOM paiioHe. B Hacrosiiee Bpems 3ta pabora
BEJETCS TOJI HEMOCPEJCTBCHHBIM KOHTPOJEM TJaBbl TrocyJapcTBa Ha 0aze pa3BUTHA
3aKOHOAATENbHOM 0a3bl M MOJ3aKOHHBIX akToB. Tak, B wurone 2021 roga ObUT MPUHST 3aKOH
«O panMoHaIbHOM HCIOIB30BAHUHM YHEPTOPeCcypcoB U 3HEProdpdexktuBHOCTH». Takoil moaxon
CTal BaXHBIM IIAaTOM B CTPOMUTENbCTBE A3epOaiiikaHa. AKTYyalbHOCTh  COIIMAJIBHO-
DKOHOMHUYECKUX W TEXHOJOTHYECKUX (AKTOPOB pPa3BUTUSI «3EJIEHBIX CTaHAApTOB» B
A3zepOaiikaHe He BBI3BIBACT COMHEHHM. A3epOali)kaH CEro/IHs SIBISICTCS MPUMEPOM YCIEITHOTO
repexoja Ha aJbTEpHATUBHBIE MCTOYHUKU HHepruu. KoHuenuus ycCTOWYMBOIO pa3BUTHS B
AzepbaiikaHe HalpaBieHaHa HWHTETPAIMI0 3KOJOTMYECKUX AaCHEKTOB B HKOHOMHYECKOE
pa3BuTHe, oOecledeHHe 3allUThl OKpy’Karomehd cpeabl U 3(P(PEeKTUBHOE HCIOJIb30BaHUE
MPUPOIHBIX PECYPCOB IS yIOBICTBOPEHHUSI MOTPEOHOCTEH HBIHEIIHETO U Oy TyINX MTOKOJICHUH.

BaxxHO moguepKHYTh, CIIEYIONHUE OCOOEHHOCTH YKOJIOTMUECKON apXUTEKTYPHI:

® ONTUMU3ALNSA APXUTEKTYPHBIX (HOPM 3/1aHUS;

® ONTHMaJbHOE PACIIONIOKEHHUE 3/1aHUSI OTHOCUTENHHO COJIHIIA, 00eCTIeYHBAIOIIEe BOZMOKHOCTh
MaKCUMAaJIbHOTO UCIIOJIb30BAaHUs COJIHEUHOM paJlnaliiy;

® CHIDKEHHE DHEpPromnoTrpedieHuss 3MaHUi MOXKET O00eCleuyuBaThCS IMyTEM ONTHMAIBHOTO
pacnonioxkeHust U (opmupoBaHUs OOBEMOB 3JaHMI, a TaKKe YIyYIIEHUS BHYTPEHHEIO
MHKPOKJIIMATA,

® YBEJIMYECHHE TEPMHUECKOTO COMPOTUBIIEHUS OrPaXKAAOIINX KOHCTPYKIUH 3AaHMsI (HapyKHBIX
CTEH, TIOKPBITUW, TIEPEKPHITUM HAJ HEOTAIUIMBAEMBIMU TOJBAJIAMH) JO TEXHUYECKU
BO3MOKHOTI'O MaKCUMAaJIbHOTO YPOBHS;

® CBEJCHHE K MUHUMYMY KOJIMYECTBA U TETUIOBOW MPOBOJIUMOCTH, UMEIOLIUXCS B KOHCTPYKLUHU
TEIUIOBBIX MOCTOB;

e o0ecrieyeHue HEOOXOAUMOM BO3IYXOIUIOTHOCTH KOHCTPYKLMH 3JaHUS OTHOCHTEJIBHO
IIPUTOKA HAPYKHOI'O BO3/1yXa;

® [IOBBIIIEHHME JO MAaKCUMaJIbHOIO TEXHUYECKH BO3MOXHOTO YPOBHS TEPMHUYECKOTO
CONPOTUBIIEHUSI CBETONPO3PAUYHBIX OTrPAXKIAIOIINX KOHCTPYKIUH;

® [IPUMEHEHHE COBPEMEHHBIX TEXHOJOTHW B CHUCTEMAaXxX YIPaBJIEHUS HUCIOJIb30BAHHEM SHEPTUU
Y KOHTPOJISI KaueCTBAa MUKPOKIMMATUYECKOTO COCTaBa BO3/IyXa B IOMEILIEHUSX;

® CO3/IaHHE€ CHUCTEMbl BEHTWIALMHU JUIsl MOJAa4YM CBEXKEro BO3AyXa, YAaJeHUs OTpabOTaHHOTO

BO3/lyXa, pacopeleseHus TeIula B IOMEIIEHHWM W OpraHu3alnys pereHepanuy Teruia

BEHTWIALIMOHHOT'O BO3/1yXa.

B mepcrnexTuBe 5KOJIOTMYECKOE NPOCKTUPOBAHUE OyAeT pa3sBUBATHCA B CIEAYIOLIMX

HamnpasieHusx [10, c.122]:

e COBEpUICHCTBOBAaHHE METOJ0B 3KOJIOTO-9)KOHOMUYECKOTO aHAJIN3a;
e Oonee HIMPOKOE BHEJIPEHUE (G POBBIX TEXHOJIOTUI TUISt ONTUMH3ALNH

MIPUPOJAOIIOIB30BAHUS;
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e HHTErpanus NPUHIUIIOB KJIMMAaTUYECKON aanTaluy B IPaJOCTPOUTEIbHBIE PELICHUS;
e Ppa3BHUTHE HOPMATHBHO-TIPABOBOI 0a3bl HA HAIMOHATIHLHOM M MEXTyHAPOIHOM YPOBHSIX.

BriBoaLI
AHanu3 3apyOeXHbIX PEHTHHIOBBIX CHCTEM CEpPTHU(PUKAIMHN 3AaHUNA IMO3BOJIAET CHAENaTh

BbIBOJI O INOBBIIICHMM BHUMAaHHUs K DSKOJOTMYECKOMY pAa3BUTHIO CTpOUTENbCTBA. PemeHue

npobieM  yCTOHYMBOTO  pa3BUTHSL  MOXKHO  OO€CIIEYMTh HAa  OCHOBE  PaLMOHAIBHOTO

pecypcononb30BaHus; MUHUMH3ALMU BO3/AEUCTBUS OOBEKTa HEABMKUMOCTH HA OKPY’KaroOIIylO
cpeny; co3aHue KoMGOPTHOM cpebl KU3HEASATETbHOCTH [l HAaCEJICHHUS.

1. Dkojoruueckoe NPOEKTUPOBAHWE B COBPEMEHHBIX YCJIOBHUSX CTAHOBUTCS HEOTHEMIIEMOM
YacThIO TOCYAAPCTBEHHON MOJIUTUKU B 00JaCTH YCTOHYMBOTO Pa3BUTHUSA U TPeOYeT BHEAPEHHUS
KOMILIEKCHBIX MTOJIX0JI0B K IPOSKTHPOBAHUIO Ha BCEX CTAAMAX KU3HEHHOTO IIUKJIA 31aHUM.

2. IlpumeHeHne «3el€HBIX CTAHAApPTOB» HE TOJIBKO IOBBIIIAET SKOJIOTMYECKYI0 0O€30MacHOCTb
3J1aHUM, HO U POPMUPYET YCTONYMBOE IIOBEAECHNE YUYACTHUKOB CTPOUTEJIBHOTO MpoLecca — OT
MIPOEKTUPOBILUKOB J0 IKCIUTYyaTUPYIOLIUX OpraHu3alui.

3. HaunonanbHble MOIXOABI K AKOJOTHYECKOM CepTU(PHUKAIMU 3AaHUN JOJDKHBI YYUTHIBATH Kak
MEXIYHAapOIHbII OMNBIT, TaK U OCOOCHHOCTU MPHUPOJHO-KIUMATUYECKHMX M COLHUAIbHO-
HSKOHOMHMUECKHUX yCIIOBHH cTpaHbl. B AzepOaiifiykaHe nepcrieKTUBHBIM HAIPaBJICHUEM SIBIISETCS
pa3paboTKka HAIMOHAJIBHOIO CTaHAapTa CcepTU(UKALNM, ONMUPAIOUIETOCS Ha MECTHBIE
TpajMLIMY, KJIMUMaTU4ecKue (akToppl M HSKOHOMHMKY M OCHOBAHHOIO Ha aJanTaluu
MEXyHapOAHBIX CUCTEM CepTH(UKALINY.

4. HeoOX0MMBIM yCIIOBHEM JAJIbHEHILIEr0 pa3BUTHS SKOJOTMUECKOTO MPOEKTUPOBAHUS SABISETCS
HOMYJIApU3aLMs IPUHIUIIOB YCTOWYMBOIO CTPOUTENILCTBA CPEIU IIUPOKOM OOLIECTBEHHOCTH.

3akJ/oueHune
B cOBpeMEHHBIX YCIIOBUSIX 3HAUYEHUE 3KOJOTMYECKOTO MPOEKTUPOBAHUS BO3PACTET, €r0

NPUHIUIBI CTAIM HEOTHEMJIEMOW YacThl0 MPOPECCHOHATBHONH MOATOTOBKU apXUTEKTOPOB U

rpagocTpoutesieid. DKOJOTMYeCKOoe IPOEKTUPOBAHUE SBISETCA Ba)KHEHIINM HHCTPYMEHTOM

YCTOMUYMBOrO pa3BUTHS, OOBEIUHSS HAyUHbIC 3HAHUS, OINBIT TPAJULMOHHOTO CTPOMUTENBCTBA U

COBPEMEHHBIE TEXHOJIOTUH, YTO JIa€T BO3MOXKHOCTbh HE TOJIBKO CHU3UTh HAarpy3Ky Ha IpPUPOLY,

HO, U (opMmupoBaTh KOM(OPTHYIO cpeay i >KuszHenesTenbHOCTH. CepTudukanus — JIaeT

BO3MOXKHOCTh pPa3BHBAaTh IEPEJOBbIC HHHOBAI[MOHHBIE pPa3pabdOTKH, HUMEET MO3UTHUBHOE

HSKOHOMHMUYECKOE BO3JCHCTBUE 3a CYeT NOBbIMIEHUS 3((EeKTUBHOCTH 3AaHusA. B 1enowm,

HKOJIOTMYECKOE MPOEKTHPOBAHME M  CepTUGUKALUSA 3JaHUNA  ABIAIOTCI HEOOXOAMMBIMU

MHCTPYMEHTAMH ISl CO3/IaHUSl YCTOWYHMBOI'O CTPOUTENIBCTBA, CIIOCOOCTBYIOIIEIO COXPaHEHHIO

OKpY’KaloIIen cpeibl M 00eCTIeUeHUIO KauecTBa KU3HHU.
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EKOLOJI LAYIHOLONDIRMONIN XUSUSIYYOTLORI. “YASIL” STANDARTLAR
mem. iizra f.d., dosent Salimova A.T. Azorbaycan Memarliq va Insaat Universiteti
Xiilasa: Ekoloji layiholondirmo tikintinin tobisto minimal tosirini, ehtiyatlardan somaorali
istifadoni vo olverigli yasayis miihitinin yaradilmasimi tomin edon layiholondirmo sistemidir.
Moagqalado ekoloji layiholondirmo prinsiplorinin vo perspektivlorinin qiymotlondirilmasi tohlil
olunub. Magqalads ekoloji layihalondirmoenin asas prinsiplori, magsadlori vo inkisaf istigamatlori
hagqinda timumi molumat verilir. Binalarin otraf miihito tesirinin minimuma endirilmasi va enerji
somaroliliyinin artirilmasi vasitosi kimi “yasil standartlarin” (LEED, BREEAM, DGNB vas s.)
totbiqginin vacibliyi vurgulanir. “Binalarin sertifikatlagdirilmasi” sahasi iizro beynolxalq tocriibalor
aragdirilib.
Acar sozlar: ekoloji layihslondirmo, “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
bolgosindo digor memarliq abidolori ilo yanasi XVI osrdo insa edilmis karvansaralar bdyiik
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
niimunolordon 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 sozlor: Karvansara, qonaq evi, memarliq, abide, Boyiik Ipak 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 Paga karvansarasi (Edirne), Sokullu Mohmot Pasa karvansarasi (Liileburqaz), Colobi Sultan
Mohmot (Kiitahya), Sohzado karvansarasi (Manisa), Coban Mustafa Pasa karvansarasi (izmit),
Sincanli Sinan Pasa karvansarasi (Afyon), Riistem Pasa karvansarasi (Konya), Sultan II Solim
karvansaras1 (Konya) vo digorlorinin adlarimi qeyd etmak olar. Qeyd edilon dovrds Anadoluda
tikilmis karvansaralarin memarliq iislublar1 do doyismisdir.

Bu dovrde Osmanli memarliginda barokko va rokoko iislublari ilo yanasi otomantik iislublarin
da inkisafi miisahido edilir. Otomantik stilin on miihiim xiisusiyyati morkozi hoyetin {izorindo
yerlogon boyiik gilinbozin olmasidir. Bu glinboz dord agir das siituna soykonir vo morkozi hayoto
baglanir. Bu tikililorin gilinbazlori iizorindoki damlar iso qurgusunla oOrtiiliirdii. Qurgusunun
istifadasi yiiksok qiymoto malik olsa da davamligina géro Osmanli memarliginda six sokilds istifado
edilon se¢im hesab edilir (3, 373). Otomantik iislubun digor xiisusiyyeti bu iislubda yaradilmis
abidolords yonma dasdan istifads edilmasidir. Arasdirmalar gostorir ki, tikililorin davamligini vo
uzundmiirliiliiylinii tomin etmok ii¢lin bu materiallarin istifadosino boyiik iistiinliik verilmisdir.

Karvansaranin tohliikasizliyini tomin etmok {i¢lin onlarin xarici divarlar1 hiindiir vo qalin
sokildo hoyata kecirilirdi. Homin memarlq tikililorinin daxili va xarici sothlorindo osas olaraq
hondasi  elementlor vo arabesk motivlordon (arabesk-“orob tosiri” menasini dasiyir. Orab
memarliginda, xiisuson do Ondoliisdo rast golinon zorif dasyonma vo bozok sonatidir. Osason bir-
biri ilo qarisiq sokildo ig-igo kecon hondoasi vo bitki elementlorinin sintezindon yaradilan bozok
novidiir) istifads edilmisdir ki, bu da Osmanli memarliginin klassik xiisusiyyatlorindon biridir. Bu
xiisusiyyatlor karvansaralarin memarliq layihslorinde do istifado 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 miithiim mokan bdlmosindon ibaratdir: insanlar iigiin ayrilmis
yerlar vo heyvanlar {i¢iin ayrilmis yerlor. Tovlolor bosluglu pancaralarls isiglandirilmis, ventilyasiya
bos pancaralordon slave soba vo bacalarla tomin edilmisdir. insanlarm méveud oldugu mokanlarda
159 osason ikimartaboli binanin doérdkiinc hoysto baxan eyvanlarina acilan gapt vo pancoralor
movcud olurdu. Girisin arxa hissosindo iso diikanlar yerlosirdi. Bura fasadi zonginlogdiron
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elementlorlo bazadilirdi. Ust mortobolordoki mokanlarda iso hoyato baxan eyvanlara bir pancara vo
qapt acilirdi. Onun alt hissasindoki fasadlarda saquli yiiksolon xotlori mohdudlasdiran element
korpicdon hazirlanmis karniz frizlorindon vo ya sadoco dasdan ibarot  profil hasiyalordon
ibarot olurdu. Qeyd edilonloro misal olaraq 1574-cii ildo Istanbulun Laloli bélgosindo memar
Sinan torofindon insa edilmis Kursunlu karvansarasmi gdstormok olar. Umumiyyotlo, bu bolga
XVI-XVII ostlordo Osmanli imperiyasmin on miihiim ticarot morkozlorindon biri hesab edilirdi.
Lololi Boyiik Ipok Yolunun Istanbuldan kecdiyi somt oldugu ii¢iin bu orazido foaliyyot gdstoron
tacirlor sorqlo gorb arasindaki ticaratdo miihiim rol oynayirdilar. Kursunlu karvansarasinin tikintisi
Boyiik Ipok Yolunun tosiri altinda Istanbulun ticarot hoyatimin inkisafi ilo birbasa baglidir. Bu
karvansara tacirlorin yasayis, anbar vo ticarot ehtiyaclarini 6domok iiclin hoyata kegirilmisdir.
Burada tacirlorin diikanlari, sonatkarlarin emalatxanalari, depolar, qonaglarin miivaqqati yasayis
yerlori méveud idi. Osmanli memarliginin klassik ¢agina aid olan karvansara dord daxili hoyato
boliinmiis, markazi hayatlor qapali, kenarlardaki hoyatlor ise agiqdir. Hoayatlor das veo qirmizi
korpicdon tikilmisdir. Kursunlu karvansarasinin on miihiim xiisusiyyoti morkozi hoyatin iizorindo
yerlogon bdyiik giinbozinin olmasidir. Morkozi agir das siitunlar {izorindo yerlogon giinboz
coxbucaqli formada hayata kecgirilmisdir. Onun tizorindoki dam qurgusunla ortiildiiytindan tikilinin
adi “Kursunlu han” (“Qurgusunlu mehmanxanasi”) olaraq taninir. Bundan olave, Kursunlu
karvansarasinin tikintisindo istifado edilon materiallarin da bir ¢oxunun Boyiik Ipok Yolunun
komoyi ilo Avropadan gotirildiyi haqqinda iddialar var (2, 18-22). Masalon, giinbazin daminda
istifado edilon qurgusun tdkmonin Ingiltorodon, giinbazin daxili sothindo istifado edilon keramik
daslarin Italiyadan, siiso efyal ilo ortiilmiis giinboz panceralorinin iso Hollandiyadan gotirildiyi
ehtimal edilir. Istifado edilon bu materiallarmn Avropadan gotirilmoesi dévriin ticarat olagolorinin
genigliyini vo Osmanli Imperiyasinin memarliq layiholorindo yiiksok keyfiyyotli materiallara
verdiyi doyari gostorir.

Kursunlu karvansarast hor no godor Osmanli memarhiginin klassik xiisusiyyotlorini dagisa da
onun miildyyon qgodor antik Roma memarligindan da tesirlondiyini qeyd etmok miimkiindiir.
Mosalon, miiqayiso etmoli olsaq Italiya intibah memarliginin niimunosi olan Florentin Palazzo
Medici Riccardi (1444-1460) kimi tikilinin adim1 ¢oko bilorik. Burada oxsar cohot asason hor iki
tikilido simmetriya vo balanslasdirilmis nisbatlordon istifado osasinda 6ziinii gostorir. Lakin
Kursunlu karvansaras1 Osmanli memarliginin 6ziinomoxsus xiisusiyyatlorini daha ¢ox dasidigi ii¢iin
abidonin Avropa memarliginin birbasa tasiri altinda olmadigi, fordi tislubu ils se¢ildiyi 6ziinii aydin
sokildo gostarir.

XVI asrds Anadolu boélgasinds hayata kegirilmis karvansaralar sirasinda Tiirkiyonin Kocaeli
bolgosindo yerloson Gobzo rayonunda 1523-1529-cu illordo insa edilmis Coban Mustafa Pasa hani
(qonaq evi) diqget ¢okon memarliq abidalorindondir. Karvansa Osmanli zamaninda on ohomiyyatli
ticarat yollarindan biri olan Béyiik Ipok Yolunun iizarinds yerlosir. Abido tipik Osmanli karvansara
memarliq xiisusiyyatlorine malikdir. O, diizbucaqli planlidir vo genis hoyatin otrafinda yer almigdir,
dord siitunun dasidigit 24m hiindiirliikdodir. Karvansaranin hoyotindo tacir vo soyyahlarin
dincolmasi, heyvanlarini siginacaqlar iiglin genis yerlor mévcuddur. Monumental giris gapisinin
tizorindo xiisusi xottatliqla hoyata kegirilmis yazilar vo bazok elementlori hokk edilmisdir. Burada
Osmanli tiirkcosinde yazilmis kitabslor karvansaranin tikilme tarixi, onun hamisi Coban Mustafa
Pasa va binanin funksiyasi haqqinda molumat verir. Yazilar imumiyyatlos siiliis va ya talik xattatligi
ilo yazilir ki, bu da estetik baximdan xos yazi tislubudur. Qapimin iizorindo Osmanli memarliginda
tez-tez rast golinon hondosi naxiglar var. Bu naxiglar xiisusilo taglarda vo siitun basliglarinda
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goriiniir. Bundan slave Osmanli memarliginda tez-tez istifads olunan {i¢ 6l¢iilii bozok elementi olan
miigornas adli elements giris gapisinin yuxari hissasindo rast golmok olar. Miigornas iist-iisto kicik
taxcalarin qoyulmasi ilo yaranan bazok elementidir vo osason taglarin altinda vo ya giinbaz
kecidlorinds istifads olunur. Hor bir hissade bir adad olmaqla comi dord giris gapisi vardir. Giris
gapisiin taglar1 va siitun basliglari iso asas olaraq korinf vo ion lislublu motivlorlo bozadilib.

Giris qapisindan igori daxil oldugda onlimiizo boyiik hoyoto agilan dohliz ¢ixir. Hoyatin
otrafinda iso eyvanlar, otaglar var. Bu otaglardan tacirlori yerlogdirmok vo mallarini saxlamaq tigiin
istifado olunurdu. Hoyato agilan eyvanlarin taglarn das islomolorlo bozadilmisdir.

Karvansaranin tikintisindo yonma das vo korpico {istlinliik verilirdi. Divarlar giiclii vo
davamli bir qurulus yaradacaq sokildo insa edilmisdir. Daxili mokanlarda yer alan qiibboalor vo
taglarin yer almasi mokani vizual olaraq daha da genis gostorir. Giinbazlorin vo taglarin daxili
sothlori xiisusi ornamentlorlo bozodilmisdir. Divarlar vo osas struktur osason yonma dasdan
tikilmigdir. Bu dovrde dayamigqligina vo estetik goriiniisiine goro kosmo dasa xiisusile istlinlik
verilirdi. Daglar diqqgetlo iglonir vo diizglin yerlosdirilir, bu da strukturun moéhkomliyini artirird.
Yonma dasla yanasi karvansaranin insasinda istifado olunan miihim materiallardan biri do
karpicdir. Karpicdon xiisusilo taglarin, glinbazlorin va sardabslarin tikintisinds istifade edilmisdir.
Glinboz vo qiibbo kimi memarliq elementlorindo yiingiil vo asan emal olundugu {i¢iin korpico
iistiinliik verilirdi. Binanin bazi hissolorindo taxta materiallardan da istifado olunub. Taxta xiisusilo
tavan bozoklori vo gapilar kimi daxili elementlords goriiniir. Bundan olavo gilinboz vo dam
ortiiklorindo qurgusundan da istifado edilmisdir. Taglarda, siitunlarda vo divarlarda das horgii
diqqoti calb edir. Inco detallarla bazodilmis daslar Osmanli dévrii senatinin zorifliyini oks etdirir.

Osmanli memarliglinin az da olsa tosiri altinda Azorbaycanda da yaranmis bir ¢ox karvanara
niimunosi vardir ki, burada oxsar xiisusiyyotlori gosrmok miimkiindiir. Misal olaraq XV asrin
sonlarinda Osmanl Imperiyasnin hakimiyyoti altinda olan Buxara xanliginin omri ilo Bakida insa
edilmis Buxara karvansaayimi iksal gostormak olar. Tikili dord hissadan qiillslarle ohato olunmus
hoyotdon ibarat idi (1, 7). Bu qiillolor strukturun tohliikssizliyini tomin etmok tigiin yerlosdirilmisdir.
Homin qiillslor Anadolu bdlgesine moxsus abidslords oldugu kimi adoton ikimartobali olurdu.
Hoyatin morkazinds iso su manbayi kimi istifads olunan vo osason mormordon hazirlanan sadirvan
yerlosirdi. Burada da kompleksin ikimortobali vo vo hor mortobonin ortasinda glinbozin olmasi
diqqti colb edir. Asag1 mortobo osason saxlama vo yerlogdirmo {i¢iin, yuxari mortobs iso tacir
mohsullarinin niimayisi ticlin istifado olunurdu. Buxara karvansarasinin osas xiisusiyyatlorino
simmetrik planlagdirma, qiibbali tikililer, das divarlar, kerpic giinbozlor, mormar siitunlar daxildir.

XVI osrdo Anadolu bélgosina moxsus, Boyiik Ipok Yolunun iizorindo yer alan
karvansaralardan biri do Tiirkiyonin Afyonhisar bolgosindo yerloson Sinan Pasa karvansarasidir.
Tikintisinin 1524-1525-ci illordo tamamlandigi giiman edilon karvansara da Osmanli memarliginin
klassik dovriinds tikilmis binadir. Abidonin hoyati dord torofindon qiillorlorlo ohato olunmusdur. Bu
qiillslar strukturun tohliikasizliyini tomin etmok ii¢lin yerlosdirilmisdir.

Klassik Osmanli memarligimin on miihiim xiisusiyyatlorindon biri do simmetrik
planlagdirmadan istifado edilmoasidir ki, bu strukturda da simmetrik planlagdirma xiisusilo miisahido
edilir. Hoyotin morkozindoki sadirvan onu iki borabor simmetrik hissoyo ayirir. Sadirvan
morkozinds hovuzu olan, otrafi siitunlarla ohatolonmis, iist hissesi gilinbozlo Ortiilon klassik
memarliq elementidir. Sinan Pasa karvansarasi ikimortobolidir. Asagi mortobs osason saxlama vo
yerlosdirmo {igiin, yuxari mortoba iso tacirlorin gotirdiklori mallarin niimayisi {i¢lin istifado
olunurdu.
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Bu binada asagi mortobonin istifado moqgsodi anbar vo yerlosdirmo, yuxart mortobonin
istifado mogsadi iso ticarot vo sorgi kimi miioyyon edilmigdir. Karvansaranin hor mortobosinin
tizorinds olan giinbazlor asas olaraq kerpicdon hazirlanmigdir. Osmanlt memarliginda das vo karpic
materiallar1 ilo yanasi, mormardon do genis istifado olunurdu. Sinan Pasa karvansarasinin daxili
mokaninda da mormar siitunlar vo sadirvanlar olduqca z6vqle hoyata kegirilmisdir.

Osmanli memarliginda rongdon istifado do diqqoeti colb edon xiisusiyyotlordon biridir. Bu
monada Sinan Pasa karvansarast Osmanli memarliginda genis istifads edilon yasil, mavi, narinei vo
qirmiz1 kimi ronglorin istifadosi ilo maraq oyadir.

Konyanin Ereyli bolgosindo yerloson Riistom Pasa karvansarasi da bu dovriin oldugca
ohomiyyetli memarliq abidolorindon biridir. Karvansara 1553-cii ildo Qanuni Sultan Siileymanin
voziri Riistom Pasanin sifarisi ilo dovriin olduqgca ohomiyyastli sonstkart memar Sinan torafindon
insa edilmigdir. Umumiyyatlo, bu ddvrdo yiiksok memarliq abidolorino miiolliflik etmis memar
Sinan vo onun maktabinin faaliyyati klassik Osmanli memarligin inkisafinda bdyiik rol oynamigdir.
Professor Koniil Cantay bu haqda belo qeyd etmisdir: “XV osrdon baslayaraq tikilmis
karvansaralara nozor saldiqda, bu tipli tikililorin XVI asrdo forgli plan va xiisusiyyatlors malik
oldugunu goriiriik. Bunu  XVI oasra aid {ic mithiim olamatls izah etmok olar. Birincisi, XVI asrdo
memar Sinan (1490-1588) adli bag memar vo onun maktobinin foaliyyat gostormasi; ikincisi, bu
dovro aid karvansaralarin osason kompleks layiholorin daxilinds yer almasi; {iglincli miihiim
mogam 1iso karvansaralarin istor fordi, istorso do sosial komplekslor olsun, plan-sxemlorindo asaslh
inkisafin 6ziini gostormasi idi” (4, 373).

Riistom Pasa karvansarasi zamanin memarliq xiisusiyyatlorini vo Osmanli Imperiyasinin
ticarat yollar1 lizerindoki oshomiyyatli qonaq evlarindon biri olaraq diqqget ¢okir. Karvansara asason
diizbucagli plana malikdir vo morkazi hoyotlo ohatolonmisdir. Hoyatin otrafinda yasayis otaqlari,
anbarlar vo digor funksional saholor var. Markozdo yerloson genis hoyot karvansaraya daxil olan
tacir vo soyyahlarin istirahoti, ticaroti vo ictimai todbirlor i¢ilin foaliyyot gostorirdi. Hoyotin
ortasinda adoton su ehtiyacint 6domok vo estetik goriiniis vermok iiglin tikilmis sadirvan (buna
bozon bazok hovuzu da deyilir) digqgoti calb edir. Xiisusilo, daxili tavanlarda vo qap1 kimi struktur
elementlorindo taxta materiallardan istifado edilmisdir. Taxta sonotkarligi, toforriiatli oymalar1 vo
bozoklori ilo maraq oyadir. Giinboz vo dam konstruksiyalarinda qurgusun ortiikdon istifado olunub.

Yuxarida geyd olunan bu karvansaralar Boyiik ipok Yolunun tosiri ilo XVI asrdo Anadoluda
tikilon ohomiyyatli memarliq abidslorindon boziloridir. Osmanlt memarli§inin  6ziino xas
xiisusiyyatlorini dasiyan bu abidslor asason ticarat vo sayahat edonlor iiciin istifade edilmigdir. Qeyd
edilon ticarat yolu, iqtisadi vo modoni miinasibatlorin inkisafina sabab oldugu qoder, Osmanh
memarliginda yeni iislublarin meydana golmosindo do boyiik rol oynadi.

NOTICO

XVI asrda Béyiik Ipok Yolunun tosiri ilo Anadoluda insa edilon karvansaralar tokco ticarat
vo sayyahlar {i¢iin istirahat mokant kimi deyil, hom do Osmanli memarliginin madani, iqtisadi vo
estetik inkisafinin gostoricisi kimi ¢ixis etmisdir. Bu tikililor ticarat yollarinin iizorinds yerlogmoklo
ticarot dovriyyasinin tohliikosizliyini vo davamliligini tomin etmis, homg¢inin Osmanli dovri
memarliginin funksional vo estetik xiisusiyyatlorini oks etdirmisdir.

Karvansaralarin memarliq planlagdirilmasi, dayanigli materiallarla (das, korpic, qurgusun)
tikilmosi, simmetrik qurulusu, miidafio xarakterli elementlori vo zongin dekorativ bozoklori
(erabddymo, hondosi naxislar vo s.) bu tikililori dovriiniin miihiim abidoslorino ¢evirmisdir.
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Osmanli memarlhiginin klassik iislub xiisusiyystlori ilo yanasi, bozi hallarda antik vo renessans
tislubunun tosirlori do miisahido olunur. Istanbulun Kursunlu karvansaras: buna niimunadir.

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

Beloliklo, X VI osr karvansaralari1 yalniz memarliq baximindan deyil, hom do dovriin iqtisadi
vo modani hoyatinda oynadiglari rola goro tarixi ohomiyyato malikdir vo Béyiik Ipok Yolunun
memarliq irsino verdiyi tohfani 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-CAPAY, TIOCTPOEHHBIE B AHATOJIMM B XVI BEKE
MOJI BJMSAHUEM BEJHUKOI'O IIEJKOBOI'O IYTH
I'éxue dpman unsicenep cmpoumenv-apxumexmop

Pe3rome: AHaTONMNCKUNA PErMOH, CTaBIIMM BaXKHOM TOYKOW IEpECeYeHHs Ha TOPIrOBOM IyTH
3 Kutas B EBpomy, B XVI Beke ObUT MECTOM CTPOUTENHCTBA KapaBaH-capaeB, HAPSAY C APYTUMHU
aApXUTEKTYpPHBIMU NaMATHUKaMU. DTHU KapaBaH-capau, OTPa)karoIKEe Pa3INYHbIE CTHIIM OCMaHCKON
APXUTCKTYPHbI, BO3BOJUIUCH HA OCHOBHBIX Y4YaCTKaX Benukoro nrenxkoBoro IIyTHU WA BOIM3M HUX.
Cpenu mpuMepoB MOKHO Ha3BaTh Takue coopykeHus, kak Kypmynnay (Cram0Oyn), kapaBaH-capaii
Pycrema-mamu (DOmaupHe), kapaBaH-capaii Cokomry Mexwmera-namu (JIroneOypras), Yenebu
Cynran Mexmer (Krotaxbs), kapaBan-capaii [llex3ane (Manuca), kapaBaH-capait Yoban MycTtada-
namu (M3mur), kapaBan-capait Cunmxannsl CuHaH-niamu (A¢boH), KapaBaH-capail Pyctema-mamm
(Koubst), kapaBan-capaii Cynrana Cemuma Il (Kowws) u gpyrme. B craThe mpeacTaBiICHBI
PE3yJbTaTbl HCCICAOBAHUA APXHUTCKTYPHBIX 0oco0eHHOCTEN HCKOTOPBIX KapaBaH-CapacB, 4YTO
MO3BOJISIET MOMYYUTh HHPOPMALINIO 00 MX OOIINX XapaKTEPUCTHKAX M apPXUTEKTYPHBIX CTUIISIX.

KaroueBble cioBa: KapaBaH-capail, TOCTEBOM JIOM, apXWTEKTypa, NaMsITHUK, Benukui
LIEJIKOBBIN ITyTh.
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BAKI SOHORININ INKISAFININ EKOLOJi ASPEKTLORI
Dissertant Seyidova N.S. Azorbaycan Insaat vo Memarlhq 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 sixli81 ilo ohamiyyatli ekoloji tosirlora malikdir.

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

Baki soharinin inkisafinin strateji planlasdirmasi soharin galacoyini miisyyan edan va 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, iimumilikdo Azorbaycanin uzunmiiddotli inkisafi {i¢iin ohomiyyatlidir.

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
somaraliliyini artirmaq, ham soharsalma, hom do straf 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
somarali 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 ¢irkliliyinin azaldilmasi, sas 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 idaros 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 baglanildi.

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 va inkisaf etdirilmosi moaqsadilo hoyata kegirilon boyiik
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bir transformasiyani niimayis etdirir. Borpa olunan saholordo hava, su vo torpaq cirkliliyinin
azaldilmasi istigamatindo ardicil tadbirlor hoyata kegirilmigdir.

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 kegirilmigdir. Tohlil olunan illordon hal-hazira qodor Boyliksor gdliino axidilan sonaye vo
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 istifadesino verilon bu orazi bir vaxtlar ekoloji
gorginliyin miisahido edildiyi zona oldugu halda indi Bakinin on gozol istirahot mokanlarindan
birins ¢evrilmisgdir.

Azorbaycan Respublikasinin 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
manbalarindan istifade 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
tolab 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 samaraliliyinin artirilmast {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 somaraliliyi standartlarina riayot edilmosli, izolyasiya, tobii isiqlandirma, giinas 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,
yliksak istilik vo sas 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 gonast 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, hoamg¢inin iqlim doyisikliklorinin tosirlorine moruz 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 modernlogdirilmasi vo giiclondirilmasi vacibdir.

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

COP29 todbiri orofasinda sohards elektriklo isloyon avtobuslar istifadoyo verilmisdir. Ictimai
nogliyyat sabokasinin genislondirilmasi vo miiasir texnologiyalarin totbiq edilmosi havadaki zohorli
qazlarin soviyyasini 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 yanacaglara olan asililigin azaldilmasi vo atmosferin ¢irklonmoasinin garsisinin alinmasi ii¢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 gonastls istifadosine 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 ohomiyyati barado tolimlor vo kampaniyalar toskil edilmalidir.

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

Soharlordo 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,
sohor istilik adas1 effekti ilo miibarizo aparir vo insanlarin hoyat keyfiyyatini yiiksoldir.
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Soharlarin dayanmiqlt inkisafi, takco ekoloji deyil, hom ds sosial va iqtisadi baximdan balanslh
inkigafin tomin edilmasini tolob edir. Bu prinsiplorin hoyata kegirilmosi soharlorin golocokdo 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 noqliyyat vasitolorinin, masolon, skuterlor vo velosipedlorin istifadssi, ictimai nagliyyatdan
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 iiglin maariflondirmo
programlar hoyata kecirilmalidir. Iqlim doyisikliyinin tosirlorina qarst miibarizo aparmaq iigiin
davamli inkisaf va ekoloji tarazliq prinsiplarine riayst etmok sohorin uzunmiiddatli inkisafini tomin
edacok va ekosistemin davamliligini qoruyacaqdir.
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IKOJJOI'MYECKHE ACIIEKTBI PASBBUTUA T'OPOJA BAKY

ouccepmanm Ceniudosa H.II1. Azepoaiioscanckuti HUU Cmpoumenvcmea u Apxumexmypol
AHHOTaHI/Iﬂ: B cratne paccMaTpruBaOTCA YCTOﬁqHBOC pasBUTHEC TOpOaAa BaKy, TOpPOACKOC
IUIAaHUPOBAHUEC M ISKOJIOTMUCCKHUEC AaACIICKTBI 3HaHHﬁ. HpCHCTaBHCHa I/IH(I)OpMaI_[I/IFI 00 OLICHKC
OK];)Y)KaIOH_[eI\;I Cpe€ael C pPCIICHUAMH, COOTBCTCTBYIOIIMMH IIPUHIOUIIAM  CTPaTCTUYCCKOIr'o
IJIAHUPOBAHUS U YCTOMYMBOTO PA3BUTHS.
KawueBble cioBa: CTPATCTUYCCKOC TIIJIAaHUPOBAHUEC, 3Hepr0c6epe>1<eHHe, YCTOﬁqHBOG

pa3BUTHE.
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 MILLI ELMLOR AKADEMIYASININ YARADILMASININ

80 ILLIYIN® HOSR OLUNMUS iimumrespublika elmi konfransi
(0405 iyun 2025-ci il, Baki sohori)

Konfransda respublikanin miixtolif elmi-todqigat institutlarinin, ali tohsil miiossisalorinin 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.

LB _

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 tokmillosdirilmosi” 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.
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Elmi-texniki maqalanin hazirlanma qaydalar

Elmi-texniki moqalo elmin asagidaki istiqamatlorine uygun olaraq elmi yeniliklori oks etdirmoklo
hazirlanmalidir: memarliq va soharsalma, zslzslayadavaml tikintilor, insaat konstruksiyalari, bina va
qurgular, geotexnika vo insaatin ekologiyasi, insaat materiallari, ingaatin toskili vo idars olunmasi, tikinti
norma va qaydalarmin tokmillagdirilmasi, tikinti praktikasinda yeniliklar.

Elmi magqalslor azarbaycan, rus vo ingilis dillorinde hacmi 3 sohifoden az, 8 sohifodon ¢ox olmamagqla
formati: A4, faylin formati: MS Word va ya RTF; Times New Romanda 12 sriftls, 1 intervalla yigilmalidir;
voraqin kenarlart: yuxart vo asagi toraflor-2 sm, sol torof-1,5 sm,  sag torof-3 sm. Ogor moqalads sokillor
olarsa, sokillor motno uygun olaraq elektron sokildo 1 dyiimds 300 pikseldon ( vo ya 300 dpi ) az
olmayaraq jped, tiff vo ya eps formatinda yerlogdirilmalidir. Sokillor gokilalt1 yazi vo siralama ilo miisayiat
olunmalidir. Istifado edilmis odobiyyat siyahisi AAK-n toloblorine uygun tortib olunmalidir. Fiziki
giymaotlorin 6lgiilori vo parametrlori CH sistemi ilo verilmoalildir.

Magqalslor asagidaki ardicilligla yigilmahdir: veraqin solunda yuxarida UOT; 1 intervaldan sonra
moqalonin ad1 12 keql adi sriftlo, qara; 1 interval, miiallifin (-lorin) adi, atasinin adi, soyadi 12 keql sriftlo
kursiv, qara; 1 interval, togkilatin tam adi, sohor 12 keql sriftlo, kursiv; 2 interval, maqalonin matni.
Maosul katibin elektron iinvani: e-mail: azimeti_elmikatib@mail.ru; tel: (012) 596 37 60 (daxili 205)

Ilpasuna no02omoeku HayYHO-MEXHUYECKOU cmambu

[MpuHUMAalOTCS OpUTHMHANBHBIC CTaThbH IO MIMPOKOW TEMAaTHKE AapXUTEKTYpPbI, TPaJOCTPOUTEIHCTBA,
CTPOMUTENBHBIX  KOHCTPYKLHUH, CEHCMOCTOHKOTO CTPOMTENILCTBA, TEOTEXHHMKHM BOJOCHAOKEHUS U
KaHAIIM3allui, COBEPIICHCTBOBAHHS CTPOMTENBHBIX HOPM ¥ MPaBWI, OPraHU3alill CTPOUTEIBHOTO
MPOU3BOJICTBA M CTPOUTEILHON SKOJIOTHH.

CraTby IPUHUMAIOTCS B TIEYATHOM U DJIEKTPOHHOM BHJIE, 00BEMOM OT 3-8 CTpaHHMI] TEKCTa, HAOPAHHOTO
Ha KOMITBIOTEPE U HAMEUaTaHHOTO MIPUPTOM 12-T0 KerJis ¢ OAMHOYHBIM HHTEepBasioM. [loJisi: clieBa, CBepXy U
CHH3Y - 2¢cM, cripaBa- 1 cM.

CraTby IPUHUMAIOTCS Ha a3epOaiiKaHCKOM, aHTJIMHCKOM MM PYCCKOM SI3bIKax. B Hauane cTaThH B JIGBOM
yriy ykasesiBaercs YJIK. Crarbu conpoBokaatorcs anHoTauusmu (10 100-150) cioB Ha a3epOaiipKaHCKOM,
AHIJIMACKOM M PYCCKOM f3bIKaX, a TaKKe CIHUCKOM KIIOYEBBIX coB (5-10 croB) Ha aszepOalipKaHCKOM,
AHIJIMHCKOM U PYCCKOM SI3BIKaX.

Hazpanue crateu, pamMmids 1 WHALIMATIBEI aBTOPa (aBTOPOB), TAFOTCS Ha a3epOaifpkaHCKOM, aHTITHICKOM H
pycckoM si3bikax. @Damwmius (u) aBTOopa (OB) CONPOBOXKAAIOTCS JOJDKHOCTBIO, MECTOM paboThl U
JJIEKTPOHHBIM anpecoM. CTPYKTypa CTaTbd JOJDKHA 1O BO3MOXKHOCTH BKIIIOYATh BBEJICHHE, METOJIUKY
UCCIIeIOBAHUS, XapaKTEPUCTUKY 00bEKTa HCCIICAOBAHHMS, PE3yJIbTAThl U BHIBOIHI.
e-mail oTBecTBeHHOTO 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 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 sohifalonmosi yolu ilo nasr olunub.

Kompyuter dizayni: Mehriban Nabiyeva
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