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MO$9Di SUKUR MIRSIYAB OGLUNUN KARVANSARAY BINASININ KONSTRUKTIV
XUSUSIYYOTLORININ TODQIQi VO ONUN BORPASINA DAIR TOVSiYOLOR
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Azarbaycan Insaat va Memarhq Elmi-Tadgigat Institutu

Xiilasa: Moqalo Susa sohorinin morkozi hissosindo yerloson XIX osrin sonlarina aid tarixi
memarliq abidosi sayilan Moasadi Siikiir Mirsiyab oglunun ikimortobsli karvansaray binasinin
konstruktiv xiisusiyyotlorinin dyronilmasine vo onun borpasina aid tévsiyyoaloro hosr edilmisdir.
Binanin konstruktiv sxemi miioyyanlogdirilmis, konstruktiv cizgilori barpa edilmis, istifado olunan
materiallarin faktiki mohkomliklori toyin olunmus, konstruksiyalarda, bilinovrado, divarlarda,
ortiiklordo, gilinbozlorde zodslonmolor, onlarin tohliikalilik kateqoriyalart miioyyanlosdirilmis,
binanin texniki voziyyati qiymatlondirilmis, barpasina aid toklif vo tovsiyyalor islonilmisdir.

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

Mosadi Stikiir Mirsiyab oglu tikdirdiyi XIX osro aid ikimortobali karvansaranin ikinci
mortobosindoki bdyiik bir zalt mohz moscid mogsadilo insa etdirmisdir (sokil 1). Sohorin morkozi
meydanina yaxin tikilmis bu moscidli karvansara 6z hocmi ve memarliq holli ilo digor
karvansaralardan forglonir vo burada islodilmis memarlq elementlorinds, xiisusilo, moscidin 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 sokkizbucagli das siitunlar, homg¢inin, ikinci martobadoki kvadratsokilli (8.36x9.22m) moscidin
ibadot zalini1 ii¢ yers ayiran iki corgo diizlilmiis alt1 adod sokkizbucaqli das siitun vo bu siitunlar
iizorino oturdulan tagbond vo giinbaz ortiiklii konstruksiyalar Sofixanin memarliq anonosini yasadir.
Go6zol memarlig1 vo xiisuson, sohorin morkozinds olmasi ilo yanasi, hor ciir rahathigr olan bu
karvansarada tokco azoarbaycanli tacirlor yox, hom do digor 6lkalordon golon moshur karvanbasilar
da dincalirdilor. Karvansarada mascid olduguna gore miisalman tacirlori mohz, burada dincolmaya
tistiinliik vermislar.

Mosadi Siikiir Mirsiyab ogluna moxsus karvansaray binasi XIX osrin sonlarina aid olub
Azorbaycan Respublikast Modoniyyoat Nazirliyi yaninda Madoni Irsin Qorunmasi, Inkisafi vo
Barpast tizra Dovlot Xidmati torafindon (inv.Ne -1008812) yerli ohamiyyastli memarliq abidslarine
aid edilmisdir. Memarliq abidasi dovlst torafindon qorunur.

Binanin tikintisinde XIX osrin sonlara 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 hollorindo
miixtolif doyisikliklor edilmis, yenidonqurma tomir borpa islori aparilmigdir. Aparilmis
yenidonqurma va rekonstruksiya islori ¢argivasinds binanin E-J-2-15 oxlararasi sahasinda (markazi
zal hissads) birinci martabanin 6rtiik saviyyasinds konsol domir-beton ortiik tavasi yaradilmig, D-E-
14-15 oxlararas1 sahado fasad iizra eyvan konstruksiyasi quragdirilmis, E-J-2-15 oxlararas1 Sahodo
morkoazi zal hissada 2-ci martabanin but divar horgiisii {izarinds sonradan 2,50 m hiindiirliikds das
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divar va domir-beton siitunlar verilmis, binanin martobsarasi ortiiklari doyisdirilmis, elocada binanin
B-D-5-12 oxlararasi sahasinde movcud yiikdasiyan konstruksiyalar logv edilib sonradan pillokan
konstruksiyasi qurasdirilmagla binada bir sira dayisikliklor edilmisdir (sokil 7 va 8).

Uzunmiiddatli istismar (125 ildon gox) va 30 ilo yaxin ermoni isgali naticasinds karvansaray
binasinin yiikdasiyan konstruksiyalarinda ¢atlar, asinmalar yaranmuisdir. Hal-hazirda karvansaray
binasinda tomir borpa islorinin aparilmasi planlagdirilmigdir (sokil 1).

Karvansaray binasinin movcud yiikdasiyan konstruksiyalarin texniki voziyyatinin
giymotlondirilmasi vo onun tomir-barpasina aid tovsiyolorin iglonmosi ilo olagadar Azorbaycan
Insaat vo Memarliq Elmi-Todgiqat Institutu torofindon miihondisi todgigat isi aparilmusdr.
Aparilmis miithondis todqigat isinin moqsadi asagidaki islor goériilmiisdiir. Bu moagsadlo binanin
blinbvra konstruksiyast vo onun texniki voziyyeti biindvro yaninda qazilmis surflar vasitosilo
mioyyanlosdirilmis (sokil 2); yilikdasiyan domir-beton konstruksiyalarda betonun sixilmada faktiki
mohkomliklori konstruksiya dagidilmadan “Smidt-Hammer” sklerometri vasitasilo toyin edilmisdir
(sokil 3).
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Sakil 1. Karvansaray binasinin barpadan awal iimiimi goriiniigii

Sak.3.Betonun mohkamliyinin

Sok.2. Binanin xaricinda qazilmig surf
“Smidt hammer” sklerometri vasitasila tayini

Movcud domir-beton konstruksiyalarin beton miihafizo qatlarinin qalinligi, armatur millorin say1 vo
diametri “Profometr-5” cihaz1 vasitosilo toyin edilmis vo acilmig yerlordo armatur millorinin
diametri stangenporgarla doqiqlosdirilmis (sokil 4); das, korpic horgii konstruksiyalarinin
mohkomliyi mévcud horgiiden ¢ixarilmis, das, korpic, mohlul niimiinalorinin laboratoriya sinaglari
va eksptess iisul vasitasilo toyin olunmusdur;

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

Binanin tomir vo borpasina dair tdvsiyslor, binanin timiimi texniki voziyysti, binanin
yukdasiyan konstruksiyalarinin zodolonmo doracosi vo materiallarin méhkomliyi Tikinti Norma vo
Qaydalarin toloblorino uygun islonilmisdir /2/, /3/, /4/, /5/, 16/, 17/, /8.

Karvansaray binasi planda diizbucaq sokilds olub, imumi qgabarit 6l¢iilori 29,9 m x 37,6 m
(BXL) toskil edir. Karvansaray binasinin yerlosdiyi arazi maili relyefo malikdir.

Bina iki yeriistii moartobadon ibarstdir. Memarlig-planlagdirma halline gors binanin daxilinds
E-J-2-15 oxlararasi sahoasindo iki mortobo hiindiirliiyii boyu boyilik zal hissas, 2-ci mortabanin
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A-E-2-5 oxlararasi sahoasindo iso das siitunlardan vo korpic tagbond ortiikdon ibarat mascid hissa
yerlosdirilmigdir. Binanin mortobo planlari gokil 6,7, 8-do verilmisdir.

Sok. 4. Niimunalorin sinaqglart (a-qaya dast, b- qurmizi karpic)

Sak. 5. Catlarin eninin tayin olunmasi
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Sak. 6. Birinci martabanin plani (£0.00 va -0.350 saviyyasi)
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Sakil 7. Ikinci mortabanin plani (+4.350 saviyyasi)
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Karvansaray binasinin 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 biinovradon, 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 horgtlidiir.

Binanin xarici divarlar altinda bilinévra konstruksiyasinin eni 1,20+1,40 m, hiindiirliiyii iso
orazinin relyefindan asili olaraq 0,60+1,80 m olub, tillari diizgiin olmayan yerli qaya daslarindan
ibarat but horgiisiindan yerina yetirilmisdir. Bliindvronin qoyulma doarinliyi orazinin relyefindon asili
olaraq dosomo soviyyssindon 1,20+3,00 m qobul edilmisdir. Biindvra konstruksiyasinin but
horgiisiinds horgli mohlulu kimi shongdon istifads edilmisdir. Karvansaray binasinda siitiinlar,
rigellor va 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 toskil edon betonun faktiki sixilmada mohkomliyi
150+200kqq/sm?-dir. Binanin birnci martobasindo A oxu boyu 2-14 oxlararas1 sahodo vo ikinci
mortabado daxili moscid hissods A-E-2-5 oxlararasi sahods olan siitunlar iso ol aloti ilo diizgiin
formada sokkiz iizlii formada yonulmus das bloklardan insa edilmisdir.

Binanin arakesmo divarlar1 misarlanmis ohongdasindan, gipskarton 16vholordon vo korpic
horgiisiindon toskil olunmusdur. Binanin “yiikdasiyan” divar siitunuun vo mortobolorarasit ortiik
konstruksiyalarinin texniki vaziyyastinin qiymatlondirilmasi elmi hesabatda [9] verilmigdir.

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, hamg¢inin, suvaq gatlarinda aginmalar, yaxud elementlards korroziya, karniz daslarinda
gopmalar va zadolor 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 yaratmamasma baxmayaraq, golocokds diger elementlorin,
diiyiinlorin zadslonmasine sabab olar vo ya zodolerin, qiisurlarm 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 nazore alinaraq binanin texniki voziyysti mohdud islomo
qabiliyyatliliyi giymatlondirilmigdir.

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 uzunmiiddatli qorunmasi tgiin planlagdirma 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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UCCJIEJOBAHUE KOHCTPYKTUBHbBIX OCOBEHHOCTEM 3JIAHUSI KAPABAH-CAPASI
MEIIA/IA INYKYPA MUPCUSAB OI'J1Y U PEKOMEHJIALIVMM 110 EI'O PECTABPAIIUU
K.T.H Omunoe A.M., Anueg /Irc.A., I'yceiinoe B.M., Kapaees I11.A.

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

© N Ok wN

MaMSATHUKOM apXUTEKTypbl KoHIa XI|X Beka M pacrosio)KEeHHOTO B LEHTPAJIbHON 4acTh ropoja
[yma, a Takyke peKOMEHIALUSAM 10 €ro pecTaBpauuu. B paMkax ncciaenoBaHus Oblia onpesesieHa
KOHCTPYKTMBHAsl CXeMa 3aHHs, BOCCTAHOBJIEHbI €r0 KOHCTPYKTHUBHBIE UEPTEKU, YCTAHOBIIEHBI
(dakTHuecKue MPOYHOCTHBIE XapaKTEPUCTUKU HCIOJIb30BAHHBIX CTPOMTEIBHBIX MAaTEpHasIoB,
BBISIBJICHBl TIOBPEKACHUS B KOHCTPYKLHUAX, (DyHIAMEHTax, CTEHaX, HNEPEeKpBITUSAX U KyIojax,
OTIpesieNieHbl UX KAaTeropuu OMAcHOCTH, JaHa OLEHKAa TEXHUYECKOr'O COCTOSIHUS 3/1aHHUs, a TaKKe
pa3paboTaHbl MPEATIOKEHHU U PEKOMEH/IAINU 110 €T0 BOCCTaHOBIICHUIO.

KuroueBble cioBa: KoHcTpykTHBHas cxema, (yHJAaMEHT, CTEHA, MEpPeMbIuKa, KUPIHY,
KJIaJKa, pacTBOp, KyIIOJI, TPEIINHEI, U3HOCH], pa3pyILIeHus, IITyKaTypKa, HHBEKIUA, OTpaHUYECHHAs
paboTOCTIOCOOHOCTh, TEXHHUYECKOE COCTOSHUE, JEMOHTaX, YCHJCHHE, PEMOHT W pecTaBpaius,
(hepMBbI, IEPEKPHITHSL.

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

AHHOTAauus: /[ yMEHBIIEHUS BOJHOBOIO BO3IEHCTBUS HA COOPYKEHHE, HCKIIOUYECHUS
00pa30oBaHUs OTPAKEHHBIX BOJIH C X OMACHBIM Pa3MBIBAIOIINM JIEHCTBUEM, HAKOTICHUSI HAHOCOB B
3aBOJJHOBOM INPOCTPAHCTBE M COKPAILECHHS CTOUMOCTH COOPYXKEHHSI CTpPOST IOJBOJHBIC
BOJHOJIOMBIL. [IprBOASITCS OCHOBHBIE CBEACHHS O KOHCTPYKIMAX MOABOJIHBIX BOJIHOJIOMOB, OCHOBBI
UX MPOEKTUPOBaHMS U pacyeTa. [[pUBOAUTCA CUCTEMHBIN aHAJIN3 COBPEMEHHBIX MHHOBALIMOHHBIX
TEXHUYECKUX PEIICHUI B 00JIACTH KOHCTPYUPOBAHUS U MPOSKTUPOBAHUS ITOJBOAHBIX BOJIHOJIOMOB.

KuroueBble  cji0Ba: TOJBOJHBIM  BOJIHOJIOM, COOPYXKEHHE, BOJA, KOHCTPYKIUS,
MIPOEKTUPOBAHKE, PacUeT, Oeper, kene300eToH.

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).
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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 BCerJa 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 3HaUCHHWE NPUHUMACTCS TPH
MeCUaHbIX HAHOCAX, MEHbIIEe 3HAYCHUE MPUHUMACTCS MPH TAJCYHBIX HaHocaX. [ ryOuHa BOABI B

MecTe pa3MelleHus BojHonoMa /7, 0ObIYHO MPUHUMAETCS HE MEHEE BBICOThI PACYETHON BOJIHBI U
Bcerna H, >3 M.

Ha mecuanbix Oeperax OeCHpHIMBHBIX MOpPEH BOJHOJIOMBI Yalle BCEro pacrojiararoT Ha
paccrossuun He MeHee 100 M OoT nMHMM ype3a mpu cpenHeM ypoBHe. Ha omomsHeBbIx Oeperax
MOJIBOJHBIE BOJIHOJIOMBI JIOJDKHBI OBITH PACIIONIOKEHBI B MOpE 3a IpejaeliaMd BbIXOJa BaJlOB
BBIJIaBIIMBAHUS OMOJI3HEH.

[HonBonHBINA BOIHONIOM 0€3 TpaBEpPCOB HE COXpaHseT IUISK. ECIU BOIHOIOM, HE MMEIOILEH
TpaBepcoB, MpHUOIM3UTh K Oepery Ha pacctosHue 20-25 M OT ype3a BOABI, TO MPH HAIUYHH
BOJIHOOTOOMHBIX CTEH Ha Oepery CKOpOCTH MEPEeMEIEeHUs BOJHBIX MAcC BAOJb (PPOHTA STUX CTEH
MOTYT JocTUraTh 5-7 M/cexk. B pesynbrare 3TOro y CcTeH 0Opa3yrTCsi OIacHble TIyOOKHe
POMOUHBL. B Takux ciydasix BO3BEICHHE BOJHOJIIOMa 0€3 TpaBepCOB HE TOJBKO HE YIIydIIaeT, a
HAIpOTUB, HAMHOTO yXYJIIIIA€T COCTOsSIHUE Oepera.

TpaBepchl pacrnonaraioT ¢ TOH CTOPOHBI, KyJia HalpaBiIeHO BAOILOEPEroBoe MepeMelieHIe
HAaHOCOB. BOJHOIOMBI € OAHMM TpaBepCOM MOKHO TPUMEHATh Ha YydacTkax Oepera, rne
BJI0JIbOEPETOBON MOTOK TrajeuyHbIX HAHOCOB HMMeEET OOJIbLIYI0 MOIIHOCTh. B 3TOM ciydae muian
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BOJIHOJIOMHOTO COOpYXeHHsI umeeT [-00pa3Hyio ¢opMy, HalpaBICHHYIO OTKPBITOW 4YacThbiO
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
IUIaHE 3aMKHYTHIE aKBAaTOPUU (3aBOJIHOJNIOMHBIE OacceifHbl). Ilpu 3TOM J0CTaTOYHO 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, A€ S - pacCTOsSTHUE MEKIY TpaBepcaMu; L - paccTosHME OT BOJIHOJIOMA J0 ype3a BOJIbIL.

[Ipu cuctemMaTHyecKOM IOMOJIHEHUH IUBDKA HAHOCAMM CPEIHIOI HIMPUHY HaJBOIAHOIO
IUSDKa B 3aBOJIHOJIOMHOM TIPOCTPAHCTBE JIOCTATOYHO UMETH 1/3 paccTOSTHUS MEXTy BOJTHOJIOMOM U
6eperom. JIuHus ypes3a npuHUMAETCs NapajiebHONW (PPOHTY pacueTHON BOJIHBI.

IIpu T'-oOpasHoil ¢opme BoOIHONIOMA B IUIAHE YTOJI MEXAy JHMHHEH ype3a BOIbBI 3a
BOJIHOJIOMOM (TIpM HaJM4YUM IUSDKA) W JMHMEH €CTEeCTBEHHOro Oepera MOKeT OBbITh 3aJaH
IPUMEPHO B 2 pa3a MeHbIE yria moaxoaa BosH U Oepery. Ilpm »ToM mmpuHa msxka c
HABETPEHHOM CTOPOHBI TpaBepca JI0JKHA OBITh IPUHATA PaBHBIM 2/3 pacCTOSIHUE OT BOJIHOJIOMA J10
Oepera.

HaHocel B 3aBOJHOJIOMHOE HPOCTPAHCTBO IepeOpachiBaeTCsi BOJHEHMEM depe3 IpeOeHb
coopy’keHHsl. IHTEHCUBHOCTb MJISDKEHAKOIIJIEHHs 3aBHCUT OT MHOTUX (paKTOPOB, B TOM YHCIE OT
rIIyOWHBI TIepe]] BOJHOJIOMOM U OT OTMETKH IpeOHs BOJHOJIOMA. Upe3mepHoe MOHUKEeHHE rpeOHs
BOJIHOJIOMA C II€JIbIO YBEJIMYEHUS MOCTYIJICHUS HAHOCOB C MOPSI MOKET NMPUBECTU K 0OpaTHOMY
YrOHYy HaHOCOB BO3HUKAIOUIMMH MPOTHBOTEYCHUSMU M K pa3pylIeHHI0 Oepera HEZOCTaTOYHO
NoralleHHON BOMHOM. B To e BpeMs M3MEHEeHHE MOJI0KEHUs rpeOHs BOHOJIOMA B NpeAenax oT
0,5 M HUXKE YPOBHS MaJlO BIMSIET HA BOJHOTACSIIYIO CIIOCOOHOCTh COOPYXKEHHUS. YUMThIBas 3TU
o0cCTOosITeNLCTBA, TpeOCHb BOJHOJIOMAa OOBIYHO pacmojararT 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
CO3JIAI0IINX ONIACHOCTh pa3MbIBa JiHA MEpe]] COOpyKkeHHeM. TakuM 00pa3oM, yIoIoKeHHE JTULEBOI
IpaHU TOJOXHUTENBHO BIMAET Ha AS(PQPEKT IUIKEHAKOIUIEHUS U CHOCOOCTBYET YMEHBIICHUIO
BOJIHOBOM Harpy3ku Ha coopyskeHue. HaTypHble HaOIt01eHUs TOKa3bIBAIOT, YTO IIpH YKJIOHE 1:3 3a
BOJIHOJIOM TOTAAI0T HE TOJBKO MECUYaHble YaCTUIIBI M TajibKa, HO Jake OyJIbDKHUKY Maccoil 1o 30-
50 xr. M3MmeHeHue HaKJIOHA JMIIEBOM TI'paHW MaJlo BIUSET Ha BOJIHOTACHIIYI CHOCOOHOCTh
BoJHOJIOMA. [l03TOMY YKIIOH Hapy)XHOM TIpaHM BOJIHOJIOMa cJexyeT BblOuMparh He Kpyue 1:2.
beperoBast rpaHb BOJIHOJIOMA BBINOJIHAETCS BEPTUKAIBHON. BBICOTY HM)KHEN BEPTHKAJIBbHOW IpaHU
BOJIHOJIOMA CO CTOPOHBI MOpsl BO M30€XaHHWE BO3HHUKHOBEHHUS HEXeJIaTelIbHBIX IOCIEICTBUN
00bryHO mpuHUMAIOT He Oonee 0,4 M. Ilpum HanMuMKM B OCHOBAaHUHM KOPEHHBIX MOPOJ (MeprelyieH,
IUIOTHBIX CJIAHIEBBIX IJIMH M T.JI.) MAacCHBBl YKJAJbIBAIOTCSI Ha €CTECTBEHHOE IHO, KOTOpOE
IPEJBAPUTEIIBHO OYHIAETCA OT OYJIBKHUKOB M HAHOCOB, I1OCJIE YETO IUIAaHUpYyeTcs 10 TpeOyeMoi
orMeTkd. lIpy Hanuumm B OCHOBAaHUM MSTKHUX PAa3MBIBAEMBIX T'PYHTOB IIOJ BOJHOJIOMOM
yCTpanBaeTcss KaMEHHas IOCTeIb, KOTOpas HE JOJDKHA BO3BBIIIATHCS HAJ| MOBEPXHOCTHIO JHA.
OnuH U3 BApUaHTOB KOHCTPYKIMHA U3 OOBIKHOBEHHBIX MAaCCHBOB IIOKa3aHa Ha puc. 3,a
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Jnst  BO3BeJEHWST TOJBOJHBIX  BOJHOJIOMOB TMPUMEHSIOTCS W KOHCTPYKIIMH W3
KEJIE300€TOHHBIX TIOHTOHOB, COOMpPAaEMBbIX W3 OTACIBHBIX IUIAT. [IpemyiararoTcss W pa3IndHbIC
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 MCKIIOYMTENBHO TSKENBIX YCIOBUM paboThl OeperozamuTHbIX
BOJIHOJIOMOB  INIPUMEHEHMIO 3THX KOHCTPYKIMH JOJDKHO IPEAUIECTBOBAaTh  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 TPABEPCHl UX KOPHEBBIC YAaCTH HA IE€CYaHBIX M TaJeYHBIX
IUBSDKaX HE JOJDKHBI ObITh BBILIE MOBEPXHOCTU MPOEKTHPYEMOIO IUISkKa C HABETPEHHBIH CTOPOHBI
TpaBepca. B IIpOTHBHOM cCily4ae BO3BBILICHUE KOPHEBOW 4YaCTH TPABEPCOB IPHUHUMAIOT PaBHBIM
0,5-0,8 M HaJ MOBEPXHOCTHIO MECYAHOTO IUISKA C MOABETPEHHOM CTOPOHBI TpaBepca. B ciryuae
rajleyHbIX UK MoIoKeHue IpeOHs KOPHEBOW YacTH MPOMEXYTOUYHBIX TPABEPCOB NMPUHUMAIOT
Ha ypOBHE IPOEKTHOTO IUIKa ¢ UX HABETPEHHOH CTOpPOHBI. Bo3BbIlIeHNE IpeOHs KOPHEBOM YacTu
KpalfHero HU30BOr0 TpaBepca NPUHUMAIOT 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 IOJIBOJHBIX BOJHOJOMOB TaKXe
OTHOCSATCSI BOJIHOJIOMBI KaMEHHOHAOpOCHBIE. BOJHOIIOMBI CBaHOTO THIIA TPEICTABIAIOT COOOH
OJIMHOYHBIM psAJ CBall MM KOJIOHH-O0OJIOUEK, JUOO IBYXPSAHYIO KOHCTPYKIMIO C KaMEHHBIM
3anonHeHueM. Ilpu OgHOpAIHOM CBAaWHOM KOHCTPYKLHMH C MOPCKOM CTOPOHBI CBAalHOIO
OrpaXkIeHUsI YCTPauBalOT HAOPOCKY M3 OCTOHHBIX OJIOKOB WMJIM KPYHNHOro KamHs. BoiHoioMbl
I'PAaBUTALIMOHHOTO TUIIA BO3BOJAATCS INpPH JIOOBIX TIpyHTaxX ocHoBaHus. [Ipu mecuaHbIX TpyHTax
qale NpUMEHSIOT CBaiiHbIe KOHCTPYKIIUH.

BonHonomb! n3 HAOPOCKU KPYMHOTO KaMHS WK (paCOHHBIX OJIOKOB, MpeIHa3HAYEHHBIE IS
yAEpXKaHMs NeCYaHbIX HAHOCOB, BO3BOJAT C AJPOM M3 KaMHs Pa3sHOPOJHOM KPYNHOCTH WM C
sKkpaHoM. KameHbp HaOpachlBalOT MO €O INEOEHKH, a MOBEpXy A Jydlled yCTOHYMBOCTH
MOKPBIBAIOT IPUTPY30YHBIMU MacCCHUBaMU WU TUIUTAMHU.

Haubonsp1iee pacnpocTpaHeHHE MOTYYHIN OIBOAHBIE BOJTHOJIOMBI U3 OETOHHBIX MAaCCUBOB.
[TomoOHBIE BOJHOJIOMBI Hallle BCEro yCTpamBarOT B BUAE OJHOPSIHOM OIHOKYPCOBOW KJaIKH
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(puc. 2,6). Ecnu no/iBOAHBIN BOJIHOJIOM BBIMOJTHSETCS U3 IBYX-TPEX KYPCOB MacCHBOB, TO MaCCHBBI
YKJIaJbIBAIOT C MEpeBsi3Koil mBOB. [101BOIHBIE BOIHOIOMBI U3 OETOHHBIX MacCHBOB BO3BOJSTCS Ha
KaMeHHOH moctenu. [Ipn HeoOXoaMMOcTH OGepMBbl MOCTENH MOTYT OBITh 3alMIIEHb OETOHHBIMHU
mwTaMd. OTMETKY OCHOBaHMSI KAMEHHOM IOCTENIM HA3HAYAOT C YYETOM BO3MOYKHOTO NOHMKEHUS
IIOBEPXHOCTH JIHA TIPU pa3MbIBaX.

Db beKTHBHONW KOHCTPYKIMEH SBIISCTCS MOJBOJHBIA BOJHOJIOM IIATPOBOro THUMA (puc. 2,2)
BBITIOJIHSIEMBIA B BUE (UTypHOro OETOHHOTO OJIOKA, 3aNOJHIEMOro KaMHEM depe3 OokHa. Takoi
BOJIHOJIOM pa3MellaeTcs Ha rpyHTe 0e3 KaMeHHOM MOCTEeNH.

PacueTHble BOJHOBBIE HAarpy3kd Ha IIOJBOAHBIM BOJIHOJIOM ONPEAETSAIOT JUIsl  Cciaydas
MIPOXOKJICHHSI Ha/I HUM BIIAJAMHBI BOJHBI (pHC. 4).

Puc. 4. Dniopa 601106020 0asAEHUSL HA NOOBOOHDIU BOTHOJIOM

VIHTEHCUBHOCTh JAABIEHHUS p1 3aBUCUT OT TIJIyOMHBI BOJBI HaJ IpeOHEM IOABOIHOIO
BOJIHOBOTO Z1 U YK/IoHa jHa i. ITpu yknonax nua 1 < 0,04

P = V(Zl + 24) npu Z; <Z; 1)
Ppp=pP, mpu Z=12; 2 7,. (2)
Hasnenue po ipu Z = Z,
0, =i 0,015~ 402382 |4y | (3)
H H
JlaBjieHye Ha YPOBHE JHA (Z =H )
p3 = ke pZ ' (4)
IIpu yxinoHe nHa i >0,04:
p, =y(z,+2,) umu p, = p,npu Z =7,; (5)
P, = V(Zl + 24) IpH Z =17, (6)
P; =P, Ipu Z=17;. (7

311ech Z1 — pacCTOSIHUE OT BEpXa COOPYKEHUSI PACUETHOTO YPOBHS BOJBI; Z2 — PACCTOSIHUE OT
PacUYETHOr0 YpPOBHsI [0 TOIOIIBBI BOJHBI, IPUHMMAEMOE 10 OTHOCUTENILHOM Bemuunne Z,/H mo
tabmuue 15; K, mpuHUMaeTcsi paBHBIM:

IMogsorocts BoaHbI A/ h 8 10 15 20 25 30 35
k, 0,73 | 0,75| 08 |08 | 0,9 | 0,95 1

Z, - PacCTOsHHUC OT IHOBCPXHOCTH BOJABI 3a IIOABOAHBLIM BOJIHOJIOMOM O PpacYCTHOTO

YPOBHS, OTIpeesieMoe 1Mo GopMmyIie:
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Z, :ko(zl+25)_zli (8)

k, - KoOGOOHUIUEHT, NPUHUMAEMBIH 110 Tabmuue 15; z, - OCPEAHEHHOE BO BPEMEHU PACCTOSIHUE OT

o
MMOBEPXHOCTU BOABLI MNEPE€]a MOABOJHBIM BOJIHOJIOMOM JO paCYCTHOIO YPOBHA, IMPUHHUMACMOC I10
OTHOCHUTEIBbHOM BEJINUYNHE Zg /H 10 Ta6HI/IL[e 1.

3navenns k,,z, u z, Tabauya 1
OTHocuTeabHasA OTHocuTeIbLHOE OTHocuTelbHOE
Boicota h/H MOHMKEHHE MOAOIIBbI NpeBbILICHUH YPOBHS Ko>gdunuent Ko
BOJHBI  Z,/H BOALI 7z /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 JOHHAasA CKOPOCTb BOJIHBI IICPE] HAKJIOHHOM I'paHbIO VH.JI IIOABOAHOIO

BOJIHOJIOMA OTIpeieNisieTcsl mo ¢hopMmyIie:

Vig = : )
rae n, - Ko9QQHUIMEHT, IPUHUMAEMBIH PaBHBIM:
OTHocHTEILHAS IHHA BOJHBI A /N 5 10 15 20 25
(N-BBICOTA BOJIHBI)
Koaddurmment n, 0,67 1,22 1,74 2,13 2,23

3. AHAJIM3 OPUTMHAJIBHBIX KOHCTPYKIM I IMOABOAHBIX BOJTHOJIOMOB
BbI3pIBaeT MHTEpEC aHaIM3 OPUTMHAIBHBIX TEXHWYECKMX pPEIIEHUH B BUIE IMOJBOJIHBIX

BOJIHOJIOMOB.
B.I'.ITanteneeB u A.W.I'ne6oB [7] pa3paboTanu ycTpOHCTBO ISl MOABOAHOTO TallICHHUs BOJH
B Bomoeme (pHuc. 5). YCTpOWCTBO COCTOMT H3 KEIe300€TOHHOTO OCHOBaHHUS 1, HMEIOIIEro
HakJioHHble rpanu 2 u 3. Ilepenuss rpanb 2 (C MOPCKOM CTOPOHBI) MMeeT YKIOH 2:1, a 3amgHss
rpasb 3 (¢ OeperoBoii cTopoHsl) uMeetr ykiioH 1:1. B metamnmmyueckom marpoHe 4 ocHoBaHUS 1
KECTKO 3aKpeIUICHa CTeHKa 5 U3 ruOKoro matepuana. K numeBoii ctopoHe 6 U THUIOBOM CTOpOHE 7
CTEHKH 5 TIOCPEJCTBOM KPENEeKHBIX 3JIEMEHTOB § TPHUKPEIJICHB TOPU30HTAJIbHBIE pedpa,
BBIIIOJIHEHHBIE B BHJE JKECTKMX IUIacTMH 9. B oTkioHeHHOM monoxeHun |l B MomeHT
MaKCHMAaJIbHOTO JaBieHHs BOJHBI 10 BeplIMHA CTEHKU 5 OJDKHA HAXOIUTHCS HIKE PACUETHOTO
ypoBHs 11 Boasl Ha riryOune, paBao 0,4-0,5 m. s npenoTBpamieHus: pa3MbiBa THA Y OCHOBAaHUS
1 orceimana kaMeHHas nocrenb 12. PaccrosiHue Mexay KECTKMMM IJIaCTUHAMM 9 NPUHUMAIOT He
6omnee 1/3 BeIcOTHI pacueTHOM BodHBI 10 ¥ paBHBIM YJIBOGHHOW [IMHE pedpa B IUIOCKOCTH
pucyHKa 5. 3ariyOsieHHe HWKHEeH MIacTUHbl 9 OT pacyeTHOro ypoBHs 11 BOabI MPUHUMAIOT Ha
IyOuHY TeUCTBUS pacueTHOH BOJIHBI 10.
JUnHy OJHOM CEKIMM BOJIHOTACAILIEro YCTPONCTBA MapayjiesibHO (poHTY BOdHBL 10
MIPUHUMAIOT HE MEHEe JITTMHBI pacuyeTHON BOJHBI 10.
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[Ipn moaxoxe BomHbl 10 K BOJHOTacsIIeMy YCTPOWCTBY, HaxXoIAILEMYyCs B IOJIOKEHHU |,
ynpyrasi CTeHKa 5 0OCTaHaBIMBAET (PpOHTATFHOE TIepeMeIIeHHE BOAHBIX Macc.

7
W

W

7
77

N2 / Z)
T 7T A T T A

Puc. 5. Ycmpoiicmeo 015 no0600H020 eautenusi 8oan 8 6000eme no a.c. CCCP Ne1303652

B 10 ke Bpems )KeCTKHE TUIACTHHBI 9, MPENATCTBYS MEePETUBY BOJIHBI uepe3 rpeOeHb CTEHKH 5 U
MAJCHUIO HAarpy3KH, IPEBPAIAIOT YHEPTUIO TOCTYNATEIBHOTO ABM)KEHUS BOJIHBI 10 B MMITyJIbCHYIO
Harpy3Ky, HEOOXOAUMYIO ISl TIPEOIOJICHUsT YIPYTUX CHII CTEHKU 5 U u3ruba ee B mosjoxkenue Il.
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 yNPYruxX CHJI, CTPEeMHUTCS nepeitu B nonoxkenue 1, mpu
3TOM C OeperoBoil U MOPCKOM CTOPOHBI MMEIOT MECTO CJEIYIOIIUE 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
NBIKEHUS CTeHKH S5 K mosoxkenuto |1 u mpenoTBpamaromnue pacnpocrpanenne BoiaHsl 10 k 6epery.
OnHOBpEMEHHO KECTKHE IUIACTUHBI 9, mojOpachiBas BOAHBIE MAacChl, O0YyCIaBIMBAaOT
o0pa3oBaHUE BUXPEH.

C MOpPCKO# CTOPOHBI, NIPHU ABMKEHUU K nojoxeHuto 11, crenka 5 oTrankuBaer Ha BCTpEYHOM
JIBUKEHUH MacChl BOJBI C MOMOUIbIO IUIACTUH 9, MPEmsTCTBYIOLIUX IMEPEMEILEHUIO0 BOAbI BIOJb
crenku 5. [locne noctmxenus nonoxxkenus |1l crenka 5 qBukeTcss B 0OpaTHYIO CTOPOHY, CO3/1aBas
BUXpEOOpa3Hble JBMKEHUS BOJBI C MOPCKOW CTOPOHBI M OTTAJIKMBAsi BOJHBIE MACChl ¢ OEperoBoi
cTopoHsbl. Jlanee cTeHka 5 ¢ muiacTiHaMu 9 TpoAosKaeT KojeOaHUs MO TEM e HampaBICHUSIM C
3aTyxamolleld aMIUIMTYyA0H 10 MOoAxXoAa cienyromiei BomHbl 10, mocie dvero mpoiecc 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 — —
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Puc.6. Bornorom no a.c. CCCP Nel427024. a - nonepeunvlii paspes; 6 6 niane

3arnyOjeHre CEerMEeHTOB Ha BEJIMYMHY, 3HAYUTEIBHO MPEBBILIAIONIYI0 KPUTHUYECKYIO,
ocialisieT uX BO3JCHCTBHE HA BOJHEHHE U CHIXKaeT 3ddexr pedpakuuu. [losromy riybuna Han
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 Ipenesnax 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 HaubGoee 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 SBIS€TCS 3ariyOJeHHe MIapOBBIX
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, nocmpoenHoie
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 TOSBISAETCS 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
pacxonsaTcsi, 4To oOOecrneunBacT B TEPBOM Clydae pa3pylleHHE 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.

Beperozanutaelit 3hexT coopykeHus coznaeTcs onaroaapst SBICHUIO pedpaKkIii BOJIH Ha
[IAPOBBIX CETMEHTaX, B pe3ylbTaTe 4Yero B MPUOPEKHOM 30HE MEXKIY BOJHOJIOMOM H Oeperom
oOpa3yeTcs BO3MYILEHHE BOJHOBOTO IOJIs, HApYIIEHWE OJHOHAIPABICHHOTO BJIOJIb OEperoBoro
MOTOKa, 00pa3oBaHUE KayCTUK. YKa3zaHHOE HaOJI0JaeTcs Kak MpU MPSMOM IHOJXOJE BOJH, TaK U
IIPH KOCOM.

B.A.I'punieixun [9] pa3zpaboTan KOHCTPYKIIMIO UCKYCCTBEHHOTO pr(a, KOTOPBI MOXKET OBITh
UCIOJIb30BaH B MEIKOBOJIHBIX 30HaX MOpPEH U BOJIOEMOB B KaUECTBE MEXaHUYECKOTrO CTUMYIATOpA
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
MPEIOTBPAIIEHUS 3POIUPYEMOTO ICHCTBUS BOJIH HA OEPETOBBIE 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 CrocOoOCTBYET YMEHBIICHUIO 3POJIUPYIONIErO BIUSHUS BOJH Ha
OeperoByto 30HY U O€peroBbie COOPYKEHUS.

KoHCTpyKIMsi paccMOTPEHHOTO0 HMCKYCCTBEHHOTO pHda TpocTa B HW3TOTOBICHHH, HWMEET
HU3KYI0 MaTe€puajOeMKOCTh W, 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 AJIEMEHTOB, BO3MOXXHOCTBIO CO3/IaHMsI OOJIBIIEr0 KOJIMYecTBa MOAU(UKALINH,
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
rameHus TMOJBOJHBIX BOJH. MICKyCCTBEHHBIM CyOcTpaT uisi TamleHWs TOJIBOAHBIX 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 8030eUcmeui 60aH, 6 — 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. iizra f.d. Habibov F.H. AzIMETI-nin Elmi Surasinin 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 golmosini istisna etmak, dalga mokaninda ¢okiintii yigmaq vo qurgunun dayarini azaltmaq
liclin sualtt dalgaddyonlor qurulur. Sualti dal§addyonlorin konstruksiyalari, onlarin dizaym vo
hesablanmasi osaslart haqqinda asas malumatlar 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 1960-1980-ci ILLORDO TIKIiLMIiS BES MORTOBOLI
BINALARIN YENIDONQURULMASI TOCRUBOSININ TOHLILI
texnika iizra f.d., dosent Eminov Y.M.Y, memarlq iizra f.d., dosent Cafarov N.N.?
1ORCID 1D-0009-0004-2394-3949 20RCID 1D-0000-0002-7480-4680
Azarbaycan Insaat va Memarhq ETI

Xiilasa: Moqalodo 1960-1980-ci illordo Azorbaycanda tikintinin osas xiisusiyyatlori, tikinti
islorinin iimumi memarliq vo soharsalma xiisusiyyatlori tohlil edilmisdir. Onlarin miiasir taloblora
tam cavab vermodiyi, dayaniqliliq vo mohkomlik kimi toloblori gqisman tomin etsalor do daha ¢ox
maonovi aginmaya moruz qaldiglart asaslandirilmigdir. Hazirda 6lkemizds gedon tikintinin yiiksak
nailiyystlori fonunda 5 mortabali binalarin ¢atismayan cohatlori daha ¢ox hiss olunur (ham istismar,
hom do planlasma baximindan) ki, bu mogosadlo do onlarin yenidon qurulmasi, planlasdiriimasi
miimkiinliiyti tohlil olunmusdur.

Acar sozlor: yenidon planlasdirma, tikinti, fiziki vo menovi aginma, tikinti texnologiyalari,
texniki voziyyati.

Azorbaycanda tikinti kompleksinin faaliyyati, dovriin iqtisadi vo texnoloji toloblorine uygun
sokildo formalagmigdi. Tikinti iglori genis viisot almig vo Olkonin sohorsalma vo memarliq
gOriiniisiiniin  formalagsmasina ciddi tesir gostormisdir. Azorbaycanda tikintinin agagidaki osas
xiisusiyyatlorini geyd etmok olar:

1. Bir tipli layihalondirmo vo miixtalif seriyah tikintilor: SSRi-nin digor respublikalarinda
oldugu kimi standart layihoalor, Azorbaycanda da yasayis binalari vo ictimai binalar ii¢lin genis
istifado olunurdu. Bu, tikintide siiroti artirmaq ve xorclori azaltmaq moqsadi dastyirdi, tikinti
sonayelosdirilmis {isul ilo aparilirdi. Bu tikililor estetik cohotdon sado olub, yerli memarlq
iislubundan ¢ox az elementlori oks edirdi.

2. ictimai va inzibati binalar: ictimai binalar, hokumot binalari, modoniyyat evlori, teatrlar
vo muzeylor monumental memarliq uslubunda tikilirdi. Bozon Stalin dovriino aid neoklassik
iislubdan istifado olunurdu. Bozi iri layiholords, xiisusilo Baki vo Gonco kimi soharlorde yerli
memarliq tinstirlori ds alave olunurdu (masalon, milli ornamentloar, taglar, das bazaklor).

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

4. Soharsalma v planlasdirma: Sohorsalma islori dovlot torafindon planlasdirilirdi vo hor bir
sohar iiclin bas plan hazirlanirdi. Baki, Ganco, Sumqayit vo Mingacevir kimi sohorlordo boyiik
yasayls massivlori salinirdi (mosalon, Bakida ©hmadli, 8-ci mikrorayon, Yeni Yasamal). Hor bir
mikrorayonda maktob, usaq bagcasi, poliklinika vo magazalar yerlosdirilirdi.

5. Itraf miihits miinasibat:1960-1980-ci illords tikililorin planlagdirmasi zamani bozon
yasayls binalarinin otrafinda parklar vo yasilliglar salinirdi, lakin tikinti sahosi artdigca bu
standartlara tam omol olunmurdu. Sonaye zonalari sohorlordon konarda planlasdirilsa da, bazi
hallarda yasay1s saholorino yaxin tikilirdi, bu da ekoloji problemlors sobab olurdu.

6. Regionlarda tikililor: Baki kimi iri gohorlords nisboton daha keyfiyyotli vo miasir
layihalor hoyata kecirilirdi. Regionlarda iso daha sado vo standart tikinti lisullar1 totbiq olunurdu.
Kondlordo tikinti daha ¢ox kolxoz vo sovxozlarin toloblorino uygun aparilirdi, bozon dovlot
torofindon tipik kond evlori layihalori ds totbiq olunurdu.
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Hom paytaxt, hom do neft sonayesinin morkozi kimi xiisusi 6nam dasiyan Bak1 soharindaki 0
dovr tikintisini asagidaki kimi marhalolora bolmak olar:

- 1920-1930-cu illor (ingilab sonrasi quruculuq) - bu dévrde Kéhno Bakida (igerisohor vo
otrafi) bozi binalar dovlotlosdirildi, amma yeni tikililor osason gohorin morkozindon konarda
planlagdirilirdr. Is¢i mohallolori vo emalatxanalar, neftcilor iigiin yatagxanalar vo yasayis evlori
sado, amma funksional planlasdirma osasinda tikilirdi.

- 1930-1950-ci illor (monumentalizm va klassikaya doniis) - bu dovr memarlig1 Bakida 6z
oksini parlaq sokilds tapdi. Binalar monumental, dekorativ vo simmetrik idi.

Nefteilor prospekti boyunca klassik vo neoklassik torzds ¢oxmaortaboli inzibati vo yasayis
binalar1 tikildi. Bozi binalarda milli naxis vo islublar sovet memarligi ilo uygunlasdirilaraq
istifads olunurdu.

- 1950-1970-ci illor (Xrussov dovrii — tipiklosmo vo sadolosmo) - Xrussovun “liikkso qarsi
miibarizo” siyasoti memarliga ciddi tasir etdi. Bir tipli layihalor {izro ¢oxmartobali yasayis binalari
(xrussovkalar) insa olunmaga baslandi (5 mortoboli, lift vo zibiltiliriiciisiiz). ©On taninmis
niimunolar: 8-ci mikrorayon, Yasamal, ©hmadli, Montin kimi orazilor hesab edilir. Bu dovr sohordo
stiratli urbanizasiya vo shalinin sixliginin daha ¢ox artdig: dovr idi.

Xrussovka tipli binalarin layiho {izro orta istismar miiddoti - 50 il, yaxs1 texniki qulluq vo
tomir olduqda - 60-70 ilo godor, asason panel vo ya karpic konstruksiyali oldugda: panel binalar -
40-50 il, karpic binalar - 50-60 il (bazi hallarda daha ¢ox).

Hazirda iso bu tip binalarin ¢oxu artiq 6z layiho resursunu asib vo ya son haddins ¢atib. Bu
sobabdon bazi binalar gozali vaziyyata diisiir vo sokiiliib yenilonmosi masalosi gliindomdadir. Baki
vo digor soharlordo kdhno binalarin sokiilmesi vo yerindo miasir yeni binalarin tikilmosi
miivoffoqiyyetlo hoyata kegirilir.

- 1970-1980-ci illor — bu dovrdo 9-12 mortoboli yasayis binalar1 genis tikildi. Yeni
mikrorayonlar salindi: Yeni Yasamal, Qara Qarayev, Nizami rayonu, Bilocori vo 20 Yanvar
orazilori bu dovro aiddir. Senaye vo infrastruktur obyektlorindon Baki Elektromas Zavodu,
Masinqayirma miiassisalari, yeni maktoblor, usaq bagcalari, poliklinikalar va ticarat morkozlorini vo
Baki Metropoliteninin tikintisi vo genislondirilmasini (1967-ci ildo agilmis, amma 70-80-ci illordo
yeni stansiyalar olavo olunmus) geyd etmok olar.

- 1980-1990-c1 illords tikinti tempi zoifladi, lakin holo do bozi mikrorayonlarda yeni binalar
tikilirdi. Damir-beton iri bloklu panellarls tikilon binalarin keyfiyysti azalmaga basladi. Memarliqda
yeniliklor az, amma funksionalliq asas gotiiriiliirdii.

SSRi dévriindo Baki sohorindo tikilmis binalarn {imumi memarliq vo sohorsalma
xiisusiyyotlorini 1so forglondimok olar: morkozds otrafinda halgasokilli mikrorayonlar,
morkozlosdirilmis nogliyyat vo xidmot sobokosi; 9-12 mortobodon yuxari binalar nadir hallarda
tikilirdi (osason inzibati binalar); soharin neft sonayesino yaxin orazilor va sahilboyu geniglonmasi.

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

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

Bu catismamazliq 5 mortobali binalarin tikintisi zamani1 da aydin hiss olunurdu, lakin bununla
sonayelosdirilmis tisulla insaat fonunda heg do tonqidli gobul olunmurdu. Manzillorin {imumi sahasi
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kicikdir - motbox, sanitar qovsagi vo s. Monzillorin planlagsmasinda vo struktur torkibindo osash
catismamazliglarda da mdvcuddur. Boyiik ailalor {igiin 4 vo 5 otaqli monzillorin olmamasi,
manzillorin haddaen artiq yliklonmasina sobab olur.

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

I istigamat — binalarin istismar keyfiyyatlorinin artirilmasi ilo onlarin asasli tomiri vo tomir
olunmus manzillorin yenidon ails {izvlorinin sayina uygun olaraq paylanmasi. Bu istigamotin hoyata
kegirilmosi daha az vosait tolob edir, lakin noticodo hom do az efektli ola bilor, o sababdonki,
binalarin monovi asinmasi problemini hall edir.

Ikinci istigamot — miiasir tolobloro cavab vermoklo vo mdvcud normalara uygun olaraq
sakinlorin yerlosdirilmasilo binalarin tokmillogdirilmosi. Bu halda ¢okilon xorclor ¢ox olacaq,
efektivlikde yiiksolocak, belo ki, binalarin istismar vo planlagsma keyfiyyati artacaq, onlarin uzun
miiddatli istismar1 tomin olunacaq. Yenidon planlagdirma o vaxt moagsedouygundur hesab edilir ki,
homin binalarin istismar, planlasma vo konstruktiv xiisusiyyetlori yiiksok keyfityyotli monzillorin
alinmasina imkan vermis olsun. Bu tip binalarda hatta slavo mortobalorin tikintisi do mogsodouygun
ola bilar.

Qeyd etmok lazimdir ki, az bir miiddstde biitiin binalarda yenidon planlasdirilma aparila
bilmoz. Bu islorin miqyasi vo imkanlar1 bir ¢ox sortlordon ashidir — material texniki baza, smok vo
vosit ehtiyyatlart vo s., buna goéro do bu binalarda yasayis soraitinin miimkiin yaxsilagdirma
iisullarina gostarilon iki istigamat lizra baxmaq lazimdir.

SSRI dévriinde Azorbaycanda vo digor kegmis SSRI respublikalarinda genis yayilmis bir
tipli 5 mortobali miixtolif seriyal1 (seriya 11-32, 11-35, 11-385, K-7, 1-510, 1-515 va 1-5R) binalarin
yenidon planlagdirilma baximindan asas konstruktiv xiisusiyyatlori tohlil olunmali vo ilk névbads
texniki baxis kecirilmolidir. Burada moqgsod binanin yiikdasiyan konstruksiyalarinin texniki
voziyyatlorinin  qiymatlondirilmasi, onun yilikdasiyan konstruksiyalarinda  zadslorin  vo
deformasiyalarin askar olunmasi vo golocak istismarin miimkiinliiyii haqqinda miihandisi tokliflorin
verilmosidir. Bunun {i¢iin ixtisaslagsmis elmi-todqiqat institutlar1 torofindon asagidaki islor yerino
yetirilmalidir:

- binanin konstruktiv hoalli vo biindvro konstruksiyalarinin névii, xiisusiyyotlori miioyyon
miiayyan edilmali;

- binanin plani, yiikdagiyan konstruksiyalarinin en kosik Olgiilori  vo  hiindiirliiklori
daqiqlogdirmali;

- yiikdastyan konstruksiyalarin materiallarinnin méhkomlik gostaricilari toyin edilmali;

- yiikdasiyan konstruksiyalarin istismara yararli olub-olmamasi todqiq edilmali;

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

- méveud zodolorin aradan qaldirilmasi vo yasayis binasinin golocok tohlilkasiz istismarinin
tomin edilmasinin miimkiinliiyii todqiq edilmalidir;

-alinmig naticalor asasinda miitoxassis rayi va tokliflori verilmalidir.

Binalarda aparilmis todqiqatlar asasinda miisyyon edilmisdir ki, onlarin konstruktiv sxemi
enind daxili vo yiikdastyan xarici, eloco do uzununa 6zyiikiiniidastyan xarici divarlara asaslanir. Bu
divarlarin biitlin panellori tokmoa nazikqabiqli qabig-plitodon hazirlanmisdir. Monzillorarasi
arakosmodo galinligr 125 mm olan agaclifli plitolor dosonmisdir; xarici divarlarda qalinligi 10 sm
olan minerallifli istilikizolyasiya qat1 verilmisdir.
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Xarici divarlarda texnoloji xiisusiyyatlordon irali galorak bozi qilisurlar mévcuddur. Sment-
qum qarisig1 olan betondan hazirlanmig nazik divarh plite-qabirgalar, kicik qalinliga vo iizorinds
coxlu sayda catlara malikdir. Panellorde shomiyyatli deracads aralanmis ¢atlar coxdur, ortiiklorin veo
daxili divarlarin sos izolyasiyasi tolobloro uygun olsa da, aradan qaldirilmasi miimkiin olmayan
geyd olunan istismar satismamazliglarini1 vo binalarin konstruksiyalanin {imumi voziyyatini nozora
almagqla, bu seriyal1 binalarda yenidon planlagdirma moagsadouygun hesab edilmir.

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

- martoba say1: 5 moartobo; monzil sayi: hor martobodo 3 monzil; manzil tiplori: 1, 2 vo 3
otaqli; moartobs hiindiirliyi: 2,48-2,59 m; liftlor: 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 monzil 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 otaqh manzil: 61,39 m? (yasayis sahosi: 47 m?, motbax: 6,7 m?).

Bu binalarin miiasir toloblors uygun yenidon qurulmasi vo planlagdirilmasi onlarin konstruktiv
xiisusiyyatlorindon, arazinin geoloji vo hidrogeoloji soraitindon asili olaraq miimkiin hesab edilsa
da, ndvbati 50 il miiddstinds istismarinin nozards 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 asinmaya moruz
qaldiglar1 vo taloblors uygunlasdirilmasinin miimkiinsiizliiyii tosbit edilmisdir.

2. Binanin yenidon planlasdirilmas1 yiikdasiyan konstruksiyalarinin texniki voziyyetinin
qiymatlondirilmasi, onun yilikdasiyan konstruksiyalarinda zadoslorin vo ¢atigsmamazliglarin agkar
olunmasi vo golocok istismara miimkiinliiyli hagqinda ixtisaslagmig elmi-todqiqat institutlarinin
ray va tokliflori nozars alinmagla yerina yetirilmalidir.

3. Binanin tomir Vo borpast zamani sokiintii islori aparilarkon tikilinin yiikdasiyan
konstruksiyalarinda askar olunmus zadalonmalor nazors alinmali vo miiayina, giiclondirms,
tomir vo barpa islori aparilarkon tikinti tohliikesizlik qaydalarinin talablari nozars alinmalidir.

4. Azorbaycanda binalarin yenidon qurulmasi prosesi miiasir miithondis-texniki yanasmalarin,
tikinti normalarinin vo soharsalma prinsiplorinin inteqrasiyasi osasinda hoyata kecirilmalidir.
Burada osas mogsed mdvcud binanin dasiyict qabiliyystini, istismar tohliikesizliyini vo
funksional gostoricilorini artirmaqla, onun miasir tolobloro uygunlasdirilmasidir. Bu prosesdo
mithondis-texniki  hallor  binanin  konstruktiv  sisteminin  diaqnostikasina, yaranmis
deformasiyalarin vo korroziya zodolonmalarinin tohlilins, hamginin, enerjidon somorali istifado
va istilik mithafizasi gostaricilorinin optimallagdirilmasina asaslanmalidir.

5. Yenidonqurma layihoalorindo enerji somorsliliyinin tomin edilmasi iigiin istilik izolyasiyasi,
ventilyasiya vo iglimo nozarot sistemlorinin yenilonmosi texniki todbirlor planina daxil
edilmoldir. Beloliklo, yenidon qurma ligiin gobul edilmis gorarlar vo miihondis-texniki hollor
binanin istismar miiddatinin artirilmasina, dayanigliliginin artirilmasina vo sohor miihitinin
davamli inkisafina xidmot etmolidir.
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AHHotauusi: B craThe aHaMU3MPYIOTCS OCHOBHBIE OCOOEHHOCTH CTPOMUTENBCTBA B
Azepbaiimxkane B 1960-1980 rr. m obume apXUTEKTypHO-IPaAOCTPOUTENIbHbBIE 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
1960-1980, 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 TODQIiQi

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 markasini toyin etdikdo noticolor eyni alinir. Lakin, aparilan todgiqatlar
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 aliir. 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.

Acgar sozlar: intruziv, effuziv, ¢okiintli, 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 monsali 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 dansloring slave genislonmo ilo miisayiat 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 islorine 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 sokildo dyranilmesinin elmi vo praktiki cohatdan aktual oldugunu
gostormisdir.

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

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

Bu todqigat isindo yuxarida geyd 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 materiallarm vo
qarisiqlarin torkibinds 30%-o godor amort faza oldugu miisyyon edilmisdir. Bu noticonin todqiqat
[6]-do gostarilondan kaskin forqi analizlorin 60 il forqlo miixtalif cihazlardan istifado edilmasi vo
digor miixtalif tasirlorin olmast il izah edils biler.

Materiallarin saxtayadavamlifinin toyini standartin [2], sinaq metodlarina uygun aparilmis,
alinan naticalar standartin [3] texniki sortlori lizro qiymatlondirilmisdir.
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Dag siixurlarinin reaksiyaya girma gabiliyyati kimyavi iisulla standartin [2] analiz metodu ilo
tayin edilmis vo qiymaetlondirilmisdir. Materiallarin kimyavi analizi standartin [8] talablorine 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 materiallart xarakterizo edir. Eloco do bu siixur novlori
ticlin xarakterik olan Na,O vo KO oksidlorinin birgo miqdart 5,1%-don 8,32%-0 godor doyisir.
Cokiintli stixurlarinda asason SiO2 oksidi iistiinliik togkil edir. Miqdan yiiksok olan ikinci oksid
CaO-dur. Bunlar1t nozors alaraq ¢okiintli stixurlart qum dast shong dasi kimi adlandirilmisdir.
Qeyd edilonls yanasi todqiqatda [8] Qudyalcayin ¢inqildan 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 qarigigindan-qumdasi vo shongdasindan togkil
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 mormarin torkibindo
CaCOs-iin miqdar1 98,7% toskil edir. Kristallarin 6lgiilori 3 mm-o yaxin olmusdur.

Analiz edilon miixtolif mongali siixur materiallariin golovide hall olan silisium dord oksidin
miqdar1 toyin edilmisdir. Noticolordon goriindiiyti Kimi amorf soklinds siiso fazasi olan miixtalif
effuzif siixur materiallarinin golovido hall olan amorf dord oksidin miqdari 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 girma qabiliyyoti olmamigdir. Standartda [2], demak olar oksor
siixurlarin reaksiyaya girma 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 qlisur siixurda 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 naticolorinin miixtalifliyi
analiz edilon siixurlarda geyd 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 sixligt vo sixligl, suhopmasi cadval 2-do verilmisdir. Qeyd edilon gostericilor
standartin [2] sinaq iisuluna uygun yoxlanilmigdir. Eloco do codvoldo standartla gostorilon
diisturlarin kémoyi ilo hesablanmis, doldurucularin donalar arasi bosluglarinin vo masamaliyinin
gostaricilori verilmisdir. Cadval 2-don goriindiiyli kimi intruziv siixurlarinin sixhiqlar 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.

Codval 2-do gostarilon naticolordon yalniz 5, 6 vo 7 sira sayh siixurlarin materiallarinin
mosamoliyi kaskin forglonir. Qeyd edilon materiallarin masamsliyi 5,6-7,4% haddindos, digor
materiallarin mosamoliyi 1,1-1,15% hoddindo doyisir.

Todqiq edilon materiallarin siirtiilmados itkilorinin, tezlosdirilmis 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 | Puskirme-intruziv | Qranit Qirmadasg 10-20 1520 2,74 445 | 2,77 1,1 0,6
2 | Piskirmo-intruziv | Qranodiorit Qirmadas 10-20 1510 2,69 439 | 2,72 1,1 0,8
3 Piiskiirmo-effuziv | Andezit Qirmadas 10-20 1450 2,66 45,5 2,69 11 0,5
4 Puskiirmo-effuziv | Andezit-bazalt Qirmadas 10-20 1480 2,69 45,0 2,73 15 0,6
Qaris1q (porfirit, andezit,
5 | Ppiiskiirme-effuziv | ndezit bazaltvo.s) Cmngil 10-20 1500 2,54 414 | 273 7.0 1,8
Bazargay koordinatlar
X-632297,31; y-4361957,24
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 Marmor Qirmadas 10-20 1420 2,67 46,0 | 2,70 1,1 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 giymatlondirilib. Markast 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 gdstoricilori  standartin  [2] sinaq dsullarima  uygun yoxlanilmisdir.
Doldurucularin siirtiilmade markasinin tayin etmok iiciin 5kq material gotiiriiliib, 500 dovr rafli
barabanda siirtiilms tosirino yoxlanilmigdir. Saxtayadavamliq markasi dondurulma-agilma tisulu
ilo -18+2°C temperaturda 4 saat dondurma va 2 saat donu agilma rejimi ilo yoxlanilmisdur.

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 markast 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 odadinin
saxtayadavamliq markast F100, 1 ododininki iso F 50, hansmnin ki tezlosdirilmis {isulla
saxtayadavamliq markasi F25 olmusdur (Codval 3). Noticolordon goriindiiyti  kimi effuziv
siixurlardan hazirlanib yoxlanilan 5 odod materialin tezlosdirilmis iisulla saxtayadavamliq
markasinin noticolori, dondurub-acilma iisulunun naticolorindon forqli alnir. Intruziv, ¢okiintii vo
metamorfik siixurlardan olan doldurucularin hor iki iisulla saxtayadavamliq gostoricisi eyni,
yoxlanilan F100 markas1 soviyyosinds olmusdur (cadval 3).

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

Elmi texniki odobiyyatda gostorilir ki, adi siisonin qranito nisbaton istilik genislonma omsal1
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 golovi tosirindon korroziyaya ugrayir. Saxtayadavamligin yoxlanilmasi
zamani, markani agagi salir.

Temperaturun vo kimyovi miihitin effuziv siixurlarin saxtayadavamligina tosir mexanizminin
Oyronilmasi xiisusi todqiqat isinin naticasi ilo 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-acilma tisulu ils 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 nazors 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 3PQy3UBHBIX TOPHBIX MOPOJ OOOMMH METOAAaMH, NAIOT pPa3IH4YHbIC
pe3yabTarsl. [Ipu nomyyennu mapku no moposocroiikoctu F100 meTonom 3aMopaKuBaHus -OTTauBaHUS 1S
3anonHuTeNs U3 3¢ Py3uBHBIX MOPOJ, YCKOPEHHBIM METOIOM MapKa Mo MOPO30CTOWKOCTH moiydaercs F50.
[loka3zaHo, YTO yKa3aHHOE HECOOTBETCTBHE MOXeET OBbITh OOYCJOBJICHO HAlIM4YHeM B 3alOJHHUTEISAX W3
3¢ $y3UBHBIX TOPOJ cTEKI0(a3sl 1 aMOPPHOTO TETPAOKCHIA KPEMHHSI.

B crartbe noka3aHo, 4TO YKa3aHHBIM B CTaHAAPTE YCKOPEHHBIM METOI ONPEIEICHHUSI MOPO30CTOMKOCTH HE
NPEACTABISECTCS BO3MOXKHBIM JJIsI 3aloyHUTENeld OeTOHOB M3 3(PQy3MBHBIX TOPHBIX MOpoA. Taxxke
MPEIOKeHa BO3MOXKHOCTH  PAacCMOTPEHHS  TOJYyYEHHOTO  HAyYHO-TIPAaKTHUYECKOTOo  pe3yibTaTa B
COOTBETCTBYIOILMX CTaHAAPTaX.

KiroueBble ciioBa: MHTpY3UBHBIN, 3 y3uBHBIA, ocanouHblii, Meramopduieckuii, 0€TOH, 3aNI0JHUTEND,
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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MEMARLIQ VO $SOHORSALMA
YAK: 728.1 https://doi.org/10.30546/24094560.2025.2.43.037
OCOBEHHOCTHU 9KOJOI'MYECKOI'O IPOEKTUPOBAHMUA.
«3EJIEHBIE» CTAHIAPTBI
kano. apx. Canumosa A.T. Aszepbaiioxncanckuii Apxumexkmypro-Cmpoumenvrulii Ynusepcumem
ORCID iD: 0000-0003-1824-6730
AHHOTAIUSA. DKOJIOTHYECKOE MPOCKTHPOBAHHUE MPEICTABISAET COOON CHUCTEMY MPOEKTHBIX
peuieHud, o0OecleYnBAIONIMX MHUHUMAIbHOE BO3JCHCTBHE HA TMPHPOILY, paAlMOHATIBHOE
HCIIOJIb30BaHUE PECYPCOB U CO3/laHHE ONarompusTHON cpelbl oOuTaHus. B cTatbe gaHa oleHKa
MIPUHITUIIOB ¥ TIEPCIIEKTUB IKOJIOTHIECKOTO MTPOCKTUPOBaHUS. B cTaThe mpoBeeH 0030p KIFOUEBBIX
MIPUHIUIIOB, 3a/1a4 U HANpaBJICHUN Pa3BUTUS IKOJIOTHUYECKOTO mpoekTupoBanus. [loquépkuBaercs
3HaYeHHWE BHeIpeHus «3enéHpix cranmaproBy (LEED, BREEAM, DGNB wu ap.) kak
MHCTPYMEHTAa MHMHHMMH3AllMM BO3JECUCTBHUS 3JaHUN HAa OKPYKAIOIIYI0 Cpely M TOBBIIICHUS
sHepro3pdexTuBHOCTU. PaccMoTpeHa MexIyHapoaHas MPaKTHKA CepTUDUKALINY 3TaHUH.
KuroueBble ¢j10Ba: KOJIOTHYECKOE MPOEKTUPOBAHUE, «3EJICHBIC» CTaHIAPTHI, CEPTUHUKAITTN
3IaHUM.

DKOJIOTHYECKOE MPOCKTHUPOBAHUE TIPEJCTABISAECT COOOM CHCTEMY IIPOCKTHBIX pEIICHUH,
00eCTIeUnBAIOIIMX MUHUMAJIbHOE BO3JEHCTBUE HAa NPUPOAY, PAIMOHAIBHOE HCIOIb30BaHUE
pecypcoB U co31aHue OIaronpuATHON cpebl OOuTaHus. B ero ocHOBE JIEKUT NPUHIIUI TAPMOHUH C
OPUPOIHBIM JIaHAMAPTOM. DKOJIOTUYECKHE MPOOJIEMBbl, BbI3BAaHHbIE WHTEHCUBHOW ypOaHM3aLuei,
[IPOMBILUICHHBIM ~ PAa3BUTHEM U YPE3MEPHOM  HKCIUTyaTallMedl  MPUPOJIHBIX  PECYPCOB,
aKTyaJIM3UpOBaI HEOOXOIUMOCTD MEepPexo/ia K YCTOWYMBBIM MOIX0/1aM B MPOEKTHpoBaHUH. OJHUM
n3 Hamboyiee aKTyaJbHBIX BOIPOCOB B 3TOW CBSA3HM SIBIISETCS BOIMPOC SKOHOMHW JHEPTHH U
CTpOUTENBCTBA 3HEProdhdekTuBHBIX 31aHuH. CTPOrHi yueT NpUpOIHO-IKOIOTUIECKHX (aKTOPOB
U OTIpEACINA0IIee Pa3BUTHE HOBBIX TEXHOJOTHI OTHOCATCS K OOIIMM MpoOjemMaM, KOTOpbIe CTOSIT
CErofiHsl Tepel MHUPOBBIM coolmiecTBOM. B Hacrosimiee Bpemst akTyalbHbl OHMONOIXOJBI K
MIPOEKTUPOBAHUIO 3JaHUH U COOpPYXKEHHH, U CcHOpMHpPOBaHBI «3€JCHBIE CTAHAAPTHD -
9KOJIOTMUECKHE HOPMATHUBBI. DKOJOTMYECKOE MPOEKTHPOBAHHE B APXUTEKTYpE, 4acTO HA3bIBAIOT
«3€NICHOW» WM «yCTOMYMBOW» apXUTEKTYpOH, HAIpaBiICHO Ha CO3JlaHUE SHEProd(PQeKTUBHBIX,
OKOJIOTMYECKH YUCTBIX M KOMGOPTHBIX JUTSt npoxuBaHusi  00BEKTOB. B ocHOBe
9KOJIOTUYECKOTO0 MPOECKTUPOBAHMS JIEKHUT KOMIUIEKCHBINA MOJAXOJ, YUYUTHIBAIOLIIUN 3KOJIOTHYECKUE,
COLIMAJIbHBIE M SKOHOMUYECKHE (PaKTOPHI.

DKOJIOTUYECKOE TPOEKTUPOBAHUE KaK HaINpaBICHUE APXUTEKTYPHOI'O IPOEKTHUPOBAHUS
chopMHpOBaIOCH BO  BTOpOi  mojoBuHe XX  BEKa, ONHPasChb Ha  TPaJUIMOHHbIC
npupoocOeperarone MpakTUKU U HOBEHIIIME Hay4dHble pa3pabotku [1, c.12]. Vike ¢ 1980-x romos
0co00e BHUMAaHHE YJENIsIeTCs AKOJIOTMYECKON Oe30MacHOCTH KMIIUIIA M KayeCTBY BHYTPEHHETO
BO3/yXa, IJIe IPUOPUTET IMOJIYYaIOT PEIICHNUs, BIUAIONINE HA MOBBIIICHNE KaueCTBA BHYTPEHHETO
BO3/lyXa U YIYUIICHHUE YKOJIOTHYECKON 0€30MacHOCTH 3aHUiA.

C xonma 1990-x romoB K TpeOOBaHMAM K OHKOJOTMYHOCTH M 3HEProdpPeKTUBHOCTU
N00aBISIOTCS TPeOOBaHMSI, KOTOPHIE 00ECTIEYNBAIOT 3AIIUTY OKPY>KAIOIIEH CPEeIbI.

VYcToituuBas U HKOJIOTMYECKU ONTUMaJIbHAs TOPOACKas cpesia OOUTaHUS MOXKET ObITh CO3/1aHa
TOJIBKO IpPHU PAlMOHAJIBPHOM COYETAHUU XO3SMCTBEHHOH NEATEIbHOCTU C MPUPOJOOXPAHHBIMU
MEPONPUATHIMHA. APXUTEKTYPHO-TUIAHUPOBOYHBIE PELICHUS JOJDKHBI HAWIydlIIMM  00pa3oM
YUYUTBIBATH MOJOKUTEIBHOE BO3JIEUCTBUE HAPYXHOTO KJIMMara M MaKCUMaJIbHO HEUTPaIM30BaTh
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€ro oTpuuaTtenbHoe Bo3zjaeiictBue. M3  Meponpustui, CHOCOOCTBYIOUIMX  IMOBBILIEHUIO
9HEProd(PPEeKTUBHOCTH, B OTECYCCTBCHHOW MPAKTHKE IPOCKTHPOBAHHS HCIOJIB30BAUCH TaKHE
OCHOBHBIC TIPUHIIUIIBI KaK yUeT MPUPOJAHO-KIUMATHUYECKHX OCOOCHHOCTEH MECTHOCTH, CKBO3HOE
MPOBETPUPOBAHUE, YUET HOPM WHCOISALINU, KOMIAKTHOCTh apXUTEKTYPHOU (QOpPMBI, TpUMEHEHHUE
OTpaXkIarONTUX KOHCTPYKIIMHA ¢ Y9€TOM TPeOOBaHUI TETUION30JISIINN.

Dphexmuenocmo «3e1EHLIX 30AHULY NO OAHHBIM

MeAHCOYHAPOOHO20 dHepeemuyeckoeo azenmemsa (IEA). Tabn.1.
IMoka3zareJb OObIYHBIC 31aHUS «3eyIéHBIe» 31aHUA
DHepronorpedieHne 100% 60-80%
Bonomnotpednenue 100% 70-80%
Bri6pocer CO: 100% 60-80%
OKcITyaTallMOHHBIE PACX OBl 100% 65-85%

CeronHs akTyaJbHbl TaKHE AaCIEKTbl KaK JKOJIOIMYECKHE CTPOUTENBbHBIE MaTepHallbl,
3¢ (heKTUBHOE UCTIOIB30BAHUE MPUPOIHBIX PECYPCOB, SHEPTOIPPEKTUBHOCTD U T.JI. DKOJIOTUIECKOE
MPOEKTUPOBAHUE BKJIIOYAaEeT B Ce0s KOMIUIEKC Mep IO COKpAIEHUIO HSHEPronoTpedieHus,
BOJIOTIOTPEOJICHUS, HKOJOTHYECKUX 3arps3HSIONIMX BEHIECTB M OTXOAOB, a TaKkKe II0
HCII0JIb30BaHUIO SKOJIOIMUYECKH YUCTBIX MaTEPUAJIOB U TEXHOJIOTUIL:

1. MuHMMH3aIusi BO3JCHCTBHSI HA OKPY/KAKIIYI0 CpPeAy. NPOSKTUPOBAaHME 3[JaHUN C
Y4ETOM HKOJOTMYECKUX TpeOOBaHUM MpejroyaraeT CHMKEHHE JHEpro- M BOJONOTPEOJICHHUS,
UCIIOJIb30BAaHNE HKOJIOTNYECKH YUCTHIX TEXHOIOTUH.

2. OHeprodQ(PpeKTHUBHOCTH.:  HCHONB30BaHUE  A(Q(PEKTHBHBIX  HHEprocOEperaronInx
TEXHOJIOTHH, TaKUX KaK CHCTEMBl OTOIUICHMS, BEHTUSLMU M KOHAWUIMOHMPOBAHUSA BO31yXa,
TEIJIOU30JIAIIUU U YMHOI'O OCBEIICHUS.

3. BopocOepe:xxenue: BHeapeHHe cucTeM cOopa W OYUCTKHM  JOXKIEBOW  BOJIBI,
MCIIOJIb30BaHUE BOIOCOEPETAIOIIETO CAHTEXHNYECKOTO 000pyT0BaHUS!.

4. JKOJOTNYeCKHe MAaTepHasbl. MPUMEHEHHUE CTPOUTENbHBIX MAaTEpPUAIOB C HHU3KUM
COJIEpP’)KAaHUEM BpEAHBIX BELIECTB, W3TOTOBICHHBIX M3 BO300HOBIISIEMBIX pECypCOB WIIH
BTOPUYHOTI'O CHIPBS.

5. YnpaBiieHue o0TXoAaMHu: pa3paboTKa cTpaTeruii MO yMEHBUICHUIO, MOBTOPHOMY
UCIIOJIb30BAHUI0O M MepepabOoTKe OTXO0A0B, OOpa3ylIIMXCS B MpolLiecce MPOU3BOJICTBA U
JKCILTyaTaluu.

6. BuyrpenHuii kom¢popt: Co3naHue 310poBOH U KOMGPOPTHOW cpeabl Uil KUTeNeH u
MpeANpUATHH, BKIIOYasi o0ecreyeHrue BHICOKOT0 KauyeCcTBa BO3/lyXa U €CTECTBEHHOTO OCBEILICHHUS.

Bo mHorux crpanax pa3paboTaHbl U JIEHCTBYIOT METO/bI OLEHKH IKOJIOTHYECKH YUCTOrO U
YCTOWYMBOTO Pa3BUTHUS CTPOUTENBCTBA, KOTOPHIE BKIIOYAIOT M KPUTEPUH SHEProdPPeKTUBHOCTH
3MaHUM. 31aHUs  OPOXOIAT CepTUPHUUUMPOBAHME MO pa3nuyHbiM  cuctemam: BREEAM
(Benukobpuranus), LEED (CIIIA), DGNB (I'epmanus), OMID (Kasaxcran) wu apyrue,
paspabotanHsie Oosiee yeM B 40 crpanax (ABctpanus, Kanamga, Uuaus). «3eieHble cTaHAAPTH)
CTPOUTENbCTBA — OJIHO U3 CaMbIX MEpPCHEKTUBHBIX HANpaBICHUH pa3BUTHS HE TOJBKO
CTPOUTENILHOTO KOMIUIEKCA, HO M COLIMAIBHON CPeIbl OOIIECTBa.

PeliTuHTOBBIE CHCTEMBI NO3BOJIAIOT NPUCBOMUTH IPOEKTY OLIEHKY, BBIPDAKAEMYI0 B CyMMeE
0alJIoB MO Py NPUOPUTETHBIX HAMPABICHUN, XapaKTEPHU3YIOIIUX MPOCKTHBIC PELICHUS.

Uuciio OLEHMBAaEMbIX HANpPaBICHUHM M HUX BECOMOCTh OINpPENENsIeTCs HAlUUMOHAIBHBIMU
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MPUOPUTETAMHU U CUCTEMOI HopMupoBaHus. Kak mpaBuio, peTHHIOBbIE CUCTEMBI pEaIU3yIOTCs B
¢dopme 1O0OPOBONBHBIX HAIIMOHAJIBHBIX CTAaHAAPTOB. [lesTeNbHOCTh HALMOHAIBHBIX PEHTHHIOBBIX
CHUCTeM B 00JacTH SKOJIOTUYHOTO M 3HEProd(p(eKTUBHOrO0 CTPOUTENBCTBA KOOPIAUHHUPYETCS
MexmyHapo HBIM KOMHUTETOM I10 TaK Ha3bIBaEMBIM «3esieHbIM 3nanusam» (Green Building Council).

PaccmarpuBas cucteMsl cepTuduKannu «3ejieHble CTaHAapThD», CIEIYET BbIICIUTh:

1. LEED - pykoBOACTBO MO SHEPreTUYECKOMY U 3KOJOTUYECKOMY MPOEKTHUPOBAHMUIO,
paspaboranHoe ASHRAE u CoBeTOM 1O apXHUTEKType U CTPOUTEILCTBY «3EIIEHBIX» 3IaHHUH
(CHIA). OcHoBHOH 3amaueil KOTOPOTO CTaJI0 COACUCTBHE BHEAPEHHUIO SKOJOTUYECKH YHCTBIX
TEXHOJIOTUI CTPOUTEIHCTBA 3AaHHI;

2. BREEAM (The Building Research Establishment, BRE) - merox skojoruueckoit
JKCIIepTU3bl, pazpaboTaHHbIi VccnenoBareabCKUM LEHTPOM IO BOIPOCAM CTPOUTENBCTBA 3AaHUN
(Benukobpuranusi). BREEAM paccMmarpuBaeT JeBsSTh OCHOBHBIX KaTETOPHA: BpeIHbIE BHIOPOCHI B
aTMocdepy, 3eMJIEIIOIb30BAHNUE U IKOJIOTHS, OTXOJIbl, MAaTEPUAIIbI, BOAOINOIb30BAHNE, TPAHCIIOPT,
SHEPreTHKA, 30POBbE U OJIArOyCTPOICTBO, MEHEKMEHT.

3. DGNB (German Sustainable Building Certificate) — coznannsIii coBeTom I'epmanuu 1o
9KOJIOTMYECKH YHUCTHIM U YCTOMUYMBBIM 3/1aHUAM COBMECTHO ¢ DelepalbHbIM MUHUCTEPCTBOM
TpaHCIOPTa, CTPOUTEILCTBA M ropojckoro passutus (BMVBS). 3xecb ocHOBHOEe BHUMaHHE
YAENAETCS  IIEeCTH  KAaTeropusiM:  DKOJOTMYecKas, HOKOHOMHYECKAas, COLMUOKYJIbTYpHas,
GyHKIIMOHATbHAS, TEXHOJOTUYECKasi, OJKCIUTyaTalMoHHas. [IpuBsizaHHas K HalMOHAJIBHBIM
Hopmam, DGNB ornenmnBaer o6mryro 3ppeKTuBHOCT 37aHHUS W €r0 XKU3HEHHbIH ukil. CTaHmapT
co3man npu corpynHuuectBe opranmzanuii DGNB (Hemenkuit CoBer mo VYcToilunBomMy
Crpoutenbctsy) u BMVBS (®enepaisnoe MunucrepcrBo Tpancnopra, OOycTpoiictBa 1
I'pagocTpoutenbcTna).

Ananu3upyss ~ HauOoJyiee TIOMYyJISIPHBIE CHUCTEMbl CepTU(UKALMU CJIEeIyeT OTMETUTh
cleNlyIollee: paccMaTpuBaeMble CUCTEMbI cepTU(GUKALMN MTPEeHA3HAYAIOTCS AJI1 UCIOJIB30BaHUs
B KaueCcTBE MHCTPYMEHTa IpPHU MPOECKTUPOBAHUM M, IMOCIEAYIOLIEH OLIEHKE KauecTBa 3/IaHUM.
Bosnbiioe BHUMaHue Npu cepTU(UKALUU yAEISIETCs KaueCTBY BO3JyXa B 3AaHUU, SKOJOTHYHOCTH
MpOeKTa U Ha MHHHUMAJHU3alMI0 BHIOPOCOB BPEIHBIX BELIECTB B OKPYXKAIOUIYIO cpedy. Takke,
00JbII0€ BHUMAHHE YIETSETCS 3KOJOTUYHOCTH CTPOUTENBHBIX MaTEpHUaoB U UX BIUSHUE Ha Ha
KadecTBO Bo3ayxoobmena B 3manmn. Cucrema LEED  orpannumBaer  KOJIWYECTBO
nerkoucnapstomuxcsi oprannueckux coeguHenuit. Cucrema BREEAM cocpenoraunBaer
BHHUMAaHUE HA KaYECTBE CTPOUTENBCTBA, CTPOUTEIbHBIX MaTEPUAIOB, SKOHOMUUYECKUX CTPATETUAX
M0 Pa3BUTHIO JIOKAIbHBIX PHIHKOB BONMM3U cTpoutenbcTBa; cuctemMa LEED nemaer akient Ha
SHEPro3(PPeKTUBHOCTh, TEXHUYECKHE WHHOBAIMM B IMpOLECCe MPOEKTUPOBAHUA, IPHU
JKCILTyaTaluu.

DGNB otmimyaer BHEMaHHE K coruymy. CieayeT OTMETUTh, YTO HauOoJiee MOTHBIN OXBaT
TpeboBaHUi K 3maHusAM cojepxurcs B Mmoaenun DGNB. Ilo cpaBHeHuio ¢ amMepukaHCKOM U
aHTTTUICKON MOENSIMU HapsALy C DKOJOTMUYECKHUMH U SHEPreTUYECKUMHU TPEOOBAaHUSMU, PEUTHHT
DGNB [10moHUTENIEHO BKIIFOYACT OJOKH OLIEHKH M0 dKoHOMHYecKuM mokazaressm (LCC — «life
circle cost» - meHa >XKM3HCHHOTO IMKJIA 3[aHHS) M OOILICCTPOHUTEILHBIM XapaKTEePUCTUKAM
(KOHCTPYKTHBHYIO  YCTOWYMBOCTb M  IPOYHOCTb, JOJITOBEYHOCTh, TEIUIOYCTONYMBOCTD,
MPOTUBOMOXKAapHYIO0 Oe3zonmacHocTh W Ap.). Ceptuduxar DGNB ocHoBaH Ha KOHIEMIIUU
MHTETPAIbHOIO IUTAHUPOBAHMSA, TJI€ Ha paHHEH CcTaguu ONpENeNsroTCs LEId YCTOWYMBOTO
CTPOMUTENBCTBA, YTO CIIOCOOCTBYET TOMY, YTO MPOEKTUPOBAHUE 3JaHUI BeIETCS Ha OCHOBE
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TEKYIIETr0 COCTOSIHUS TEXHOIOTHl.

VYposenb TpeboBanuii cucreMbl LEED k koHTYpYy 31aHust HamHoro Huxke, yemM y DGNB. Ho,
npu 3ToM, cuctema LEED BbiBUraer BBICOKHH ypOBeHb TPeOOBAHUN K KOHIUIIMOHHUPOBAHUIO
3MaHus M TpeOyeT MpeACTaBUTh Pe3yJbTaThl MMUTAIMOHHOTO MOJEIHPOBAHHUS pPabOThI BCEX
WHKEHEPHBIX CHCTEM.

BaxHo momuepkHyTh, UTO BHE 3aBUCHMOCTH OT THUIIA 3/1aHUS KPUTEPUSMHU OLIEHKH CITy’KaT
apXUTEKTYPHO-IJIAHUPOBOYHAS, KOHCTPYKTUBHO-TEXHUYECKAsI KOHICTIIIUH.

KiroueBsie 3aaun 3KOIOTMUECKOro MpoeKTupoBanus [4, c.19] 3akntoyatorcs B:

e OIIEHKE 3KOJIOTUYECKOM EMKOCTH TEPPUTOPHUU;

e yueTe KIMMAaTUYECKUX U OMOJIOTHYECKMX 0COOEHHOCTE MECTHOCTH;

e BHEJJPEHUHU TEXHOJIOTHI SHEProcOepekeHUs U pecypcocOepekeHus;

e CHIDKCHMM 3arpsi3HEHHs TI04B, BOJ W atMocepsl Ha CTaguM CTPOUTENBCTBA U
AKCILTyaTaluu O0BEKTa.

K ocHOBHBIMU IPUHIIMIIAMU SKOJIOTHYECKOTO MPOSKTUPOBAHUS MOKHO OTHECTH [6, €.67]:

e IPUHLIMIT YCTOMYMBOCTH (OpUEHTAMsI Ha JOOJTrocpoyHble 3(PGEKThl MPU MUHUMHU3ALMU
BO3/JICHCTBUS Ha 3KOJIOTHUIO);

e IPUHIIUIT MHTETpalMu (BKJIIOYEHUE TMPUPOJHBIX KOMIOHEHTOB B apXUTEKTYpPHO-
TUTAHUPOBYHBIEC PEIICHHUS);

e IPUHIIMIT 3aMKHYTHIX LHUKIOB (CHIDKEHHE KOJMYECTBA OTXOJOB 32 CUET MOBTOPHOIO
MCIIOJIb30BAaHUsI MAaTEPUAJIOB U BOJIbI);

e IpUHLKI OHoajanTanuy (IPUMEHEHHWE TEXHOJIOTHM, HE HapyLIAIoUIMX pPaBHOBECHE B
KOCHUCTEME).

Cpenn OCHOBHBIX aCHEKTOB, (POPMUPYIOIIUX IKOCUCTEMY, U, OJHOBPEMEHHO, BIUSIONINX Ha
aApPXUTEKTYPHO-KOMITO3UIIUOHHYIO CTPYKTYPY COBPEMEHHBIX 3aHHIA:

® aHAJIN3 KIMMATUYECKUX YCIOBHI TEPPUTOPUH MPOEKTUPOBAHUS C IIENIBIO ONpEAeNCHUsS
OpHEHTAINH U KOH(PUTYpaIuu 3/1aHNS,

® CTECTBEHHOE OCBEILIEHUE M BEHTUJISIUS TTOMEIICHHIH,

© 5KOHOMHYHOCTb (OPMBI U APXUTEKTYPHO-INIAHUPOBOUHBIX PELIEHUH C TOYKH 3pPEHHUs
o0orpeBa 1, HA00OPOT, OXJIAKICHUS 3/IaHHUS.

CoBpeMeHHbIE UCCIIEI0BAaHUS [TOKA3bIBAIOT, YTO SKOJOTMYECKH OPUEHTHUPOBAHHBIE POEKTHI
CIIOCOOCTBYIOT CHHKCHHIO JKCIUTyaTallMOHHBIX pacxofoB 3aanuii Ha 20—40 %, TOBBIIICHUIO
KOM(OPTHOCTH CpeJbl, COKpAIICHUIO BBIOPOCOB yriekuciaoro raza [7, c.14]. bomee Toro,
HKOJIOTMYECKOE MPOESKTHUPOBAHHE CIIOCOOCTBYET BOCCTAHOBIICHHWIO YTPAUEHHBIX JIAHAMIA(QTOB U
MOBBIIICHUIO OMOJIOTHYECKOTO pa3HOOOpa3us B ypOAHM3UPOBAHHBIX 30HAX.

OKOJIOTUYECKOE  MPOEKTUPOBAHME  XApAaKTEPU3YIOTCS  CIEAYIOIIMMHU  IOKAa3aTeJsIMHU,
OTHOCSLIMMHUCS K TOBBIIIECHHUIO SHEPT03(HEKTUBHOCTH 3/1aHUIA:

1. YMeHblIeHHnEe NOTPEOHOCTH B UCTIOJIb30BAaHUH SHEPTHH;

2. Ucnonb30BaHnue BO30OHOBIISIEMBIX HICTOUHUKOB SHEPT U,

3. OnTuManbHOE HCIIOJIb30BaHKWE 3aTpeOOBaHHOW JHEPruu. JTO Hambojee TBOPUYECKUMN
paszesn, NpeAnosaramluii SHEPreTUYeCKOe CpPaBHEHUE pPa3IMYHbIX TEXHOJOTUMH OTOIICHMUS,
BEHTWISIIINK, KOHIUIIMOHUPOBAHUS, XOJOJOCHAOXKEHHSI W OCHOBAaHHBIM, TIaBHBIM 00pa3oM, Ha
pe3ynbTaTax MaTeMaTU4eCKOr0 MOICTUPOBAHUS 3[JaHUs KaK €JUHON YHEPTeTHUECKON CUCTEMBI.

Ha nanmoHanbHOM ypOBHE Ui CTaHAAPTH3ALUHN SHEProdPPEeKTUBHOCTH 3/IaHUI B CTpaHax
— unenax EC cymecTByer ABa noaxoaa.
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1.bonpIIMHCTBO CTpaH, 3a UCKIIIOUeHneM benbrun u @panHuuu, TpUACPKUBAIOTCA TOAX0/4,
KOTJIa MPOCKTHUPOBAHUE BEJCTCS C yU4ETOM CTaHmapToB. IIporemaypa cOOTBETCTBHS TpeOOBAHHSIM
MOXKET BKIIOUaTh pPacyeThl MOTPEOHOCTH B SHEPTUU WM PAcueThl HEKOTOPHIX MapameTpoB,
HanpuMep, K03)PHUIHEHTOB TeTonepeauu, TeIIONOCTYIIICHUH U TIp.

[IpoexT nmomkeH OBITH 0700peH O(UIMATBEHBIM TOCYJAPCTBEHHBIM OpPraHOM, JAlONIUM
paspeleHre Ha CTPOUTENBCTBO. B mporecce Bo3BeneHHMsS] 3[aHWS WM 10 OKOHYAHUU
CTPOUTEILCTBA O(PHUIMAIBHBIA TOCYAAPCTBEHHBI OpraH MOXET BBIIOJHUTE TPOBEPKY HaA
COOTBETCTBHUE TPEOOBAHUSM.

2.BTOpPOM MOJX0J, KOTOpOro mpuaepxkuBatrorcs B beasrun m ®dpaniuu, npoeKTUPOBIIUK
HMMEET JIMIICH3HUIO, UYTO JIAeT €My MPaBO Ha MPOSKTHUPOBAHHUE U 00S3bIBACT COOMIOAATh TPEOOBAHMS
cragnapToB. OQuIManbHBIE TOCYIapCTBEHHBIC OpPraHbl MOTYT BBINOJIHHUTH IPOBEPKY IO
OKOHYAaHHH CTPOUTENIbCTBA.

B ciyyae HECOOTBETCTBHSI BO3BEICHHOTO 3[]aHUSI TPEOOBAHUSM, TPOSKTUPOBIIUK JIUIIACTCS
nunen3nu. HopmupoBanue 3HeprodgpheKTHBHOCTH 31aHU B cTpaHax-wieHax EC mpumensercs
KO BCEM JKWJIbBIM H HEXWIbIM 3JaHuIM (32 HUCKIIOYeHHeM BenukoOputanuu, rae 3TO
HOPMHPOBAHHE MPUMEHSETCS TOJIBKO K BHOBb BO3BOJAMMBIM JKWJIBIM 3JIaHHUSIM), YTO KacaeTcs
CYLIECTBYIOIIMX 3JaHUM. /I CyIIECTBYIOIUX 3JaHUN B CIy4ae UX OCHOBHOM PEKOHCTPYKIIUH
TpeboBaHuss 1O HHEeprodh(HEeKTUBHOCTH 3AaHMN TpuMeHsTcs B ['epmanun, ['perum,
Hunepnannax, Hopserum, [lopryranuu, @unnsaauu v [serun.

Bo mHOTHX cTpaHax BOMPOCH cepTU(PHUKAIMKA HAa COOTBETCTBHE «3€JICHBIM» CTaHAapTaM B
psle CciaydaeB MPUOOPETAIOT NPHOPUTETHOE 3HAYCHHUE. «3eNCHbIE CTaHAApThDY B MHUPOBOU
MPAKTUKE PA3BUBAIOTCS KAaK PEHTHHIOBBIC CHUCTEMBI TOOPOBOIBHOTO mpuMeHeHHus. OCHOBHOM
[eNbl0  pa3paboOTKU CTaHAapTa SBISETCS CTUMYJIUPOBAHHWE OTEYECTBEHHBIX HHBECTOPOB,
MPOEKTUPOBIIMKOB, CTPOUTENICH U AKCIUTYaTUPYIOIIMX CTPYKTYP K UCHOJIb30BAHUIO U BHEAPECHUIO
pecypco-, sHeprodG(EKTUBHBIX U SKOJOTHYHBIX TEXHOJOTHUN, MaTEPHAIOB, KOHCTPYKTHBHO-
TEXHOJOTUYECKUX PEMICHUH NI MHHHMH3AI[MM HETaTUBHOTO  BO3JCUCTBUS  OOBEKTOB
HEJIBI>KMMOCTH Ha YeJIOBEKa M OKPYKAIOLIYIO Cpey.

HamuonanpHble PEHTHHIOBBIE CHUCTEMBI HEKOTOPBIX CTPAH «3€JIEHOTO CTPOUTEIHCTBA»
aJanTUPOBAaHBI IO CBOM HOPMAaTUBHBIE 0a3bl B O0JACTH CTPOMTEIIBCTBA, YHEProcOEpPEeKCHHUS,
9KOJIOTUM W YYUTHIBAIOT CBOW HAIMOHAJIBHBIC TPAAUIUH, PECYpCHBIC, JIHEPreTUYECKUe |
SKOHOMUYECKHE NPUOPUTETHI. AJNanTalus «3€JEHBIX CTAHIAPTOBY» BEAYIIUX CTpaH B JPYTHUX
rocyaapcTBax 0azupyercs Ha MPUHATHH 32 OCHOBY M HOPMATHBHO-METOAMYECKOM 0a3bl CTpaH —
muaepoB 3eneHoro apwkeHus: (LEED — Kanana u ap.). Ilo cymectBy ceptudukanus o6bekra mno
CHUCTEME «3EJICHBIX 3JJaHUI» WHHUIMUPYET TBOPUECCKUM MOUCK aPXUTEKTOPOB U MHKEHEPOB TaKHX
TEXHUYECKUX DPEIICHH, KOTOPble MUHHUMHU3HPYIOT HETaTUBHOE W ONTUMH3UPYIOT MO3UTHBHOE
BIUSHUEC DHEPIeTHUECKHUX, JKOJOTUYCCKHMX W TEXHOJOTHYCCKUX (PAKTOPOB, OMPEICIISTIOIINX
3laHHe KaK cpeay OOMTaHUs 4eloBeKa. BONBIIMHCTBO CTpaH UMEIOT HAlMOHAIBHBIE CHCTEMBI
3€JICHBIX CTaHAApTOB, HaHOOJIee PacIPOCTPAHEHBI HA MUPOBOM PBIHKE OOBEKTOB HEJIBHIKUMOCTH
crangaptel BREEAM (Benuko6puranus) u LEED (CILA), [9].

OnHOil W3 IIaBHBIX I1I€JIEM HAIMOHAJIBLHOTO CPABHUTEIBHOTO aHAM3a SHEPronoTpeOIeHus
3IaHUIN SIBISIETCSA OIpPEACIICHUE OCHOBHOM TEHICHIMU Pa3BUTHS CTPOUTEIBHOTO CEKTOpa s
OLICHKU BIIMSIHUSI PEAIM3yEeMOU rOCyJapCTBEHHON MOJUTUKU M MPUHUMAEMBIX 3aKOHOAATEIIbHBIX
aktoB. B CIIIA ecTth wWHTEpecHas MPaKTHKA: KaKJbIC YEThIPEe TOJa CIY>KO00H »IHEpPreTuYecKon
nHpopmanuu [lemapramMeHTa SHEPreTUKH TMPOBOIATCS OMPOCHI IO JHEPromoTPEOIICHUIO
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KoMMepueckux 3aanuii (CBECS).

Bnepeeie onpoc Obur mpoBezieH B 1979 romy (Bckope mocie IMyOJWKamWy CTaHIApTa
ASHRAE «QHeproa(gdekTuBHOCTh 37aHUI»), KOTOPBIA OXBAaThIBAJl KOMMEpUYECKHE 3HaHUS U
orcinexkuBall 3¢¢deKkT oT Bce Oojee YKECTOYAIIUXCS TpeOOBaHMM K JHEPreTHUYECKUM
XapaKTepUCTHKAM 3IaHHH.

B CIIA pa3paborana 1enas cucTteMa IO 3aKynke 3SHEprodp@GeKTUBHBIX TOBApOB,
MapKHPOBKE, CO3JaHMIO KaTaJoroB YHEProdPPeKTHBHBIX TOBApOB H T. A. [lomumo storo, B CLLIA
CYLIECTBYET TporpamMmma «DHepreTuueckass 3Be37a», COIVIACHO KOTOPOW BIIACTH OOS3BIBAIOT
MYyHHIIUIIATIbHbIE, MECTHBIE OPTraHbl 3aKylaTh TOBAPbI, TOJIBKO MMEIOIINE 3HAK « JHEpreTudecKas
3Be3na». Bcem HopmupoBanwem B oOnactu 3maHuii B CIIIA 3anmmaercs AmepukaHckas
accollMalvsi HMHXXEHEPOB IO OTOIUICHUIO, OXJaXIEHUI0 M KOHAMIMOHUPOBAHUIO BO3AyXa —
ASHRAE, pa3pa0OotanHble CTaHAApThl KOTOPOM, SIBISIOTCS OCHOBHBIMHU. HecMoTps Ha TO, 4TO
CTaHJApThl TOOPOBOJIBHOIO MPUMEHEHHs, HO OTKa3 OT HUX INPH NPOCKTUPOBAHUU KOCBEHHO
yKa3blBaeT Ha HHU3KYI0 KBalIM(UKALMIO creudanuctoB. [IpuMepHO aHajoOruuyHas CHUTyalus
cnoxuiack B BenukoOpuranuu, ['epmanuu, T. €. 3T0 Kak Obl caMOpETyIHPYIOIINE OpraHU3aIiH,
KOTOpBIE 3TUM JI€JIOM 3aHMMAIOTCS U OTBEYAIOT 3a 3(h(PEeKTUBHOCTE.

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

Tabn. 2.
EBpomna ~20%
CLIA ~30%
A3zus ~15%
CHI' ~7%

B CHI' nabmronaercsi pacTyliuii MHTEpeC K cepTU(UKALMM 3[aHUNA MO MEXAYHapOIHBIM
«3eneHbIM» crapaapTaM. Crucrema CepTUPHKAIMU «3€JICHOT0» CTPOUTENbCTBAa B A3zepOaiikane
HaXOJUTCS Ha CTaguM pa3BUTus. OnbIT cepTudUKanuy “3en€HbIX” 30aHui B A3epOaiikane moka
€AMHUYEH, HO X KOJIMYECTBO MEJICHHO pacTET. A3zepOaiikaH TakKe ydyacTBYeT B IIPOrpaMMax
ceprudukanuu - Obu1 cozmaH  COBET MO SKOJOTHYECKOMY CTPOUTEIBCTBY A3sepOaiimxaHa
(GBCA), xotopsiii mnpucyxmaer ceprudukarest LEED. B MOCJIEAHEE JIECATUIIETUE, B
AzepbaiimkaHe ObUI peau30BaH psjl MUIOTHBIX MPOEKTOB MO0 BHEAPEHHUIO SHEProcOeperaronmx
CHCTEM B IPOMBIIIUIEHHOM U IPAXKAaHCKOM CEKTOpax.

B 2014 romy A3sepbaiimkan moJNy4dws1 CBOM TmepBblii MexayHaponaubii BREEAM-
ceptuduxatr — 3nanue B baky B Ar mexep (White City Office Building), ouienénnsiii kak «Good»
(48,5%). Cpemum mpeuMyIIecTB - JHEProcOEpeKEHUe, COKpAIeHUE BOJOIOTPEOICHHSI,
YIIy4IIEHHOE KayecTBO KOHIWIIMOHMpOBaHMsA. bbima mposeneHa ceprudukanums orens Fairmont
Baku, pacnonoxennoro B kommiekce Flame Towers - B Xoxe KOTOpPOH OTMeueHa BBICOKAs
sHeprodpdexTuBHOCTH OamrHu otenst Fairmont, 3JHepronorpedaenne koTopoii Ha 23% MeHbIIe
Mo cpaBHeHHI0 ¢ ©0a3oBbiM 31aHueM mo craHgapty ASHRAE (npumeHeHbl
sHeprocOeperatonue GacaaHble CUCTEMBI U CHCTEMBI KOHTPOJISI MUKPOKIINMATA).

Oduc AzTelekom Obu1 ceprudunmpoBan mo amepuxkanckomy ctangapty LEED kax
«3enensiity. Kommeke Crescent Bay (2024) cooTBETCTBYET aMEepUKaHCKOMY 3€JICHOMY CTaHIIapTYy.

Heckonbko 00bEKTOB HaXOAUTCA B cTamuu ceprudukanuu-3ganue Azlntelecom G-Cloud
(LEED v4 BD+C) u meuetu B Jlauune u llymre.

Kak BuamMm, moka cepTudukanus 31aHUM MO CTaHIapTaM Haudaja pa3BUBATHCS B Hallei
CTpaHe Ha PBIHKE KOMMEpPYECKOW HEABMKMMOCTH. MOXHO TakXe OTMETHTh, 4TO B I'sHIke
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peaTn30BaH MPOEKT MIKOJIBI C DJIEMEHTAMHU 3€JIEHON apXUTEKTYPHI: 3eN€HAsT KPOBJIS, €CTECTBEHHOE
OCBCILIEHUE, CHUCTeMa pEKyIepaluyd TEeIUIa, TMOBBIMICHHBI KOA()(DHUIIMEHT TEeIrUION30IISIIHH
orpaxJaroumx KOHCTpyKuuid. B XbIpramaHe NOCTPOEH JKUJIOM KOMIUIEKC C NPUMEHEHHEM
9HEProd(PPEeKTUBHBIX OKOHHBIX CHUCTEM, IMOBBIIICHHOW TEIUIOM3OJSIIHeH (acagoB u cucTeMoi
pa3nenbHOro cOopa OBITOBBIX OTXO/IOB.

B pamkax wmexmayHapoaHOTO TMapTHEPCTBA TEXHOJOTHMH HSKOHOMHHU SHEPIUU aKTHBHO
MIPUMCHSIFOTCS B XOJIE CTPOUTENbCTBA kMWIOro ¢onma B Kapabaxckom peruone, rae cpeau
MPUMEPOB - «YMHOE» celo Arajibl B 3aHTHMJIaHCKOM paiioHe. B Hacrtosiiee Bpems 3Ta pabora
BEJETCS TOJI HEMOCPEJCTBEHHBIM KOHTPOJEM TJaBbl TrocygapcTBa Ha 0aze pa3BUTHA
3aKOHOJIaTeNIbHON 0a3bl M TOJ3aKOHHBIX akToB. Tak, B mrosne 2021 roga ObuT pHHAT 3aK0H «O
paIMoHaIFHOM UCIIOJIB30BAaHUU SHEPTOPECYPCOB U SHEPTodP(HEKTUBHOCTH». Tako# Mmoaxo cral
BaKHBIM IIaTOM B CTPOHUTENLCTBE A3epOaiikaHa. AKTyallbHOCTh COLMATBHO-IKOHOMHYECKUX U
TEXHOJOTUYECKNX (DAKTOPOB pPa3BUTHS «3€JEHBIX CTAaHAApTOB» B A3epOaiiykaHe HE BHI3bIBACT
COMHEHUH. AsepOalmkaH CETrogHSA SBIACTCS NPUMEPOM  YCIENIHOTO TMepexoaa  Ha
aJbTCPHATUBHBIC HCTOYHHUKHU SHEPTHH. KoHuenmst ~ yCTOWYUBOTO pa3BUTHS B
AzepOaiipkaHe HarpaBlieHaHA HWHTETPALMIO  JIKOJIOTHYECKUX AaCMEKTOB B AKOHOMHYECKOE
pa3BuTHe, oOOecCIeueHHe 3alUThl OKpyXamomehd cpeasl u 3(dekTuBHOE HCHOIB30BAHNE
MIPUPOJIHBIX PECYPCOB IS YAOBIETBOPEHHS MOTPEOHOCTEH HBIHEIIHETO U OyAYIINX MOKOJICHHIA.

BakHOo MoA4epKHYTH, CIEAYIONIHE 0COOCHHOCTH IKOJIOTUYECKON apXUTEKTYPHI:

® ONTUMU3AIMUS APXUTEKTYPHBIX (DOPM 3/1aHNS;

® ONTUMAIbHOE PACIIONOKEHHE 3/1aHUSI OTHOCUTENFHO COJIHIIA, 00ECIIeUNBAaI0IIee BOZMOKHOCTh
MaKCHUMAaJIbHOTO UCITOJIb30BaHUS COJTHEUHOH paJIUallvH;

® CHIDKCHHE OJHEPronoTpeOseHUsT 3JaHUM MOXKET 00eCIeUMBaThCS IyTEM ONTHMAaJIbHOTO
pacrionoxkeHuss ¥ (HOPMHUPOBAaHHS OOBEMOB 37aHUN, a TAKXKE YIYUIICHUS BHYTPEHHETO
MUKPOKJIUMATA,

® yBEJIMYCHHE TEPMUUYECKOTO COMPOTUBIICHHS OTPaXKIAI0IINX KOHCTPYKUUM 31aHus (HaApyKHBIX
CTEH, TIOKPBITUM, TEPEKPHITUM HAJ HEOTAIUIMBAEMBIMU TOJBAJIAMH) JO TEXHUYECKU
BO3MOKHOT'O MaKCUMaJIbHOTO YPOBHS,

® CBEJICHHE K MUHUMYMY KOJMYECTBA U TEIUIOBOM MPOBOJUMOCTH, UMEIOIIUXCS B KOHCTPYKIIUU
TEIJIOBBIX MOCTOB;

e o0OecrieyeHHMe HEOOXOIUMON BO3MYyXOIUIOTHOCTH KOHCTPYKIIMU 37aHUS OTHOCHUTEIBHO
MIPUTOKA HAPYKHOTO BO3/IyXa;

® TMIOBBINICHHE JO MAaKCUMAJIbHOTO TEXHUYECKH BO3MOXKHOTO YPOBHS TEPMHUYECKOTO
COTIPOTHUBJICHHUS CBETOMPO3PAYHBIX OTPAKIAIOIINX KOHCTPYKITUH;

® IIPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH B CHCTEMaXxX YIPaBJICHUS WCIIOIB30BAHUEM DHEPTUU
Y KOHTPOJISI KA4eCTBAa MUKPOKIUMATHYECKOTO COCTaBa BO3/IyXa B MOMEIICHUSX;

® CO3[IaHHE CHCTEMbI BEHTWJISIUMU JJIsl MOJAYM CBEXKEro BO31yXa, YIAAJICHHs OTpabOTaHHOTO
BO3/lyXa, pachpelefieHuss TeIula B TOMEIIEHUH M OpraHu3alus pereHepanuu Tervia
BEHTWISALIMOHHOT'O BO3/1yXa.

B mepcrekTuBe >KONOTHYECKOE MPOCKTUPOBAHUE OYyNET pa3BUBATHCA B CIEAYIOUINX

HanpasieHusx [ 10, ¢.122]:

e COBEPIICHCTBOBAHHE METOOB IKOJIOTO-d)KOHOMHUYECKOTO aHaIN3a;

e Oonee HIUPOKOE BHEJIpEHUE UPPOBBIX TEXHOJIOTUI TS ONTHUMHM3ALINH
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MIPUPOIONIOIB30BAHUS;
e UHTErpalys NPUHIUIOB KIMMAaTUYECKON aJanTalluy B TPa0CTPOUTENbHbIE PEIICHNUS;
e Ppa3BUTHE HOPMATHUBHO-TIPABOBOI 0a3bl HA HAIIMOHAIBLHOM M MEXIyHAPOIHOM YPOBHSIX.

BrIBOaABI
AHanu3 3apyOeXHBIX PEHTHHTOBBIX CHCTEM CepTU(DUKAIMK 3MaHUN TO3BOJISIET CHENaTh

BBIBOJI O IIOBBIIIEHWM BHUMAHMS K DSKOJOTMYECKOMY pPa3BUTHIO CTPOUTENBLCTBA. Pemenue

npobyiieM  YCTOMYMBOTO  pPa3BUTHS  MOXKHO OOECHEYUTh HA OCHOBE  PalMOHAIBHOTO

PECYpCOTONb30BaHMsI; MUHUMHU3AIMKA BO3JEHCTBUS O0BEKTa HEJIBUKUMOCTH Ha OKPY>KAIOLIYIO

cpeny; co3aHue KOM(POPTHON CPEIbl KUZHEACATCIIEHOCTH ISl HACCIICHHUS.

1. Dxonorudyeckoe NPOEKTHPOBAHUE B COBPEMEHHBIX YCJIOBHUSIX CTAaHOBUTCS HEOThEMIIEMOM
4acThIO TOCYJAPCTBEHHOW MOMUTHKU B 00JIACTH YCTOMYMBOTO Pa3BUTUSA U TPeOyeT BHEIPECHUS
KOMIUIEKCHBIX MOJIXO/I0B K MPOEKTUPOBAHUIO HA BCEX CTAAUAX KU3HEHHOIO IMKJIA 31aHUM.

2. IlpumeHeHne «3eJE€HBIX CTAaHAApPTOB» HE TOJIBKO IOBBIMIAET JKOJIOTHYECKYIO O€30MacHOCTh
31aHMi, HO U (OPMHUPYET YCTOMUMBOE MOBEICHUE YYACTHUKOB CTPOUTEIHHOTO TIpoliecca — OT
MPOEKTUPOBILMKOB 10 HKCIUTYaTUPYIOLIUX OpraHU3alHii.

3. HammoHnanbpHbIe TOAXOBI K DKOJIOTUYECKOW cepTU(HKAINK 3[1aHUN JTOJDKHBI YUYUTHIBATH KakK
MEXIYHApOIAHBIA OMBIT, TaK M OCOOEHHOCTH MPUPOJHO-KIMMATUYECKUX U COIHUAIBHO-
SKOHOMUYECKHUX YCJIOBHI cTpaHbl. B AzepOaiiikane nepCcreKTUBHBIM HAlPaBICHUEM SIBIISIETCS
pa3paboTKka HAIMOHATBHOTO CTaHAApTa CepTU(UKANNHA, OMHUPAIOIIETOCS Ha MECTHBIE
TpaIulUK, KIAMaTU4Yeckue (HaKTOppl M DKOHOMHUKY M OCHOBAaHHOTO Ha aJanTalliu
MEXIYHAPOIHBIX CUCTEM CEPTUDUKAIIIH.

4. HeoOX0IMMBIM yCIIOBHEM JIaJIbHEHMIIEro pa3BUTUS SKOJIOTHUYECKOr0 MPOSKTUPOBAHUS SIBIISIETCS
MOMYJIAPU3AIUS TPUHITUIIOB YCTOMYHBOTO CTPOUTEIHCTBA CPEIH IIIMPOKOH OOIIECTBEHHOCTH.

3akiaroveHue
B CcoBpeMEHHBIX YCIOBUAX 3HAYEHHE JKOJIOTMUYECKOIO MPOECKTUPOBAHUS BO3PACTET, €TO

MPUHLIUIIBL CTalld HEOTHEMJIEMOM YacThi0 MPOGECCUOHATBLHOW MMOATOTOBKH AapXUTEKTOPOB U

rpagoCTpoOUTENIe. DKOJIOTMYECKOEe IMPOCKTUPOBAHUE SIBISETCS BAXHEWUIIUM HWHCTPYMEHTOM

YCTOMYMBOTO Pa3BHUTHs, OOBEIWHSAS HAyYHBIC 3HAHUS, ONBIT TPATUIMOHHOTO CTPOUTENIHCTBA U

COBPEMEHHBIE TEXHOJIOTUHU, YTO JNAET BO3MOXHOCTH HE TOJBKO CHU3UTH HATPY3KYy Ha MPUPOLY,

HO, U (opmupoBaTh KOM(OPTHYIO cpeny s >kusHenesTenbHocTH. CepTudukanus — JaeT

BO3MOXXHOCTh Pa3BHUBaTh TEpEOBblE HMHHOBAIMOHHBIE pPa3pabOTKH, HMEeT MO3UTHUBHOE

SKOHOMHYECKOE BO3JCHCTBHE 3a cuUeT TmoBbImeHUS JddexktuBHOCTH 3maHus. B 1emnowm,

IKOJIOTHYECKOE TPOSKTUPOBAHWE W CEePTUPUKANMUS 3JaHUNA  SBISIOTCS  HEOOXOIMMBIMHU

WHCTPYMEHTAMH JIJISi CO3/IaHUS YCTOWYHMBOTO CTPOUTENBCTBA, CIOCOOCTBYIOMIETO COXPAHECHHIO

OKpY>KaroIel cpesibl 1 00eCIIeYeHHIO KaueCTBa KU3HHU.
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EKOLOJI LAYIHOLONDIRMONIN XUSUSIYYOTLORI. “YASIL” STANDARTLAR
mem. tizra f.d., dosent Salimova A.T. Azorbaycan Memarlq va Insaat Universiteti

Xiilasa: Ekoloji layiholondirmo tikintinin tobisto minimal tosirini, ehtiyatlardan somaorali
istifadoni vo olverisli yasayis miihitinin yaradilmasim1 tomin edon layiholondirmo sistemidir.
Magqaloda ekoloji layiholondirma prinsiplorinin vo perspektivlorinin qiymatlondirilmesi tohlil
olunub. Mogalado ekoloji layiholondirmonin asas prinsiplori, mogsodlori vo inkisaf istigamotlori
haqqinda timumi molumat verilir. Binalarin otraf miihito tosirinin minimuma endirilmasi vo enerji
somaraliliyinin artirilmasi vasitosi kimi “yagil standartlarin” (LEED, BREEAM, DGNB vo s.)
tatbiqinin vacibliyi vurgulanir. “Binalarin sertifikatlagdirilmas1” sahaosi iizra beynslxalq tacriibalor
arasdirilib.

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

SPECIFICS OF ENVIRONMENTAL DESIGN. "GREEN" STANDARDS
PhD Salimova A.T. Azerbaijan University of Architecture and Construction

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

Key words: environmental design, “green” standards, building certification.
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XVI 9SRLORDO ANADOLUDA BOYUK IPOK YOLUNUN
TOSIRI ILO TIKILMIS KARVANSARALAR
Gokce Eftal insaat miihandisi-memar, egokce@kalyonholding.com

Xiilasa: Cindon Avropaya uzanan ticarot yolunun miihiim keg¢id ndqtesine ¢evrilmis Anadolu
bolgosindo digor memarliq abidolori ilo yanasi XVI osrdo insa edilmis karvansaralar bdyiik
ohomiyyato malik olmusdur. Osmanli memarliginin forgli tslublarimi 6ziindo oks etdiron homin
karvansaralar Boyiik Iipok 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), Sohzados karvansaras: (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 xiisusiyystlori iizorindo aparilmis arasdirma homin
memarliq tikililorinin iimumi xiisusiyyatlori, memarliq tislubu haqqinda informasiya verir.

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

Osmanli memarliginin forqli iislublarim 6ziindo oks etdiren bu tikililor Boyiik Ipok Yolunun
osas kecid noqtosi iizorindo vo ya onun yaxinhiginda tikilirdi. Bunlardan Kursunlu (Istanbul),
Riistom Paga karvansarasi (Edirne), Sokullu Mohmot Pasa karvansarasi (Liileburqaz), Colobi Sultan
Mohmat (Kiitahya), Sohzads karvansarasi (Manisa), Coban Mustafa Pasa karvansarasi (Izmit),
Sincanli Sinan Pagsa 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 dovrds Osmanlt memarliginda barokko vo rokoko iislublari ilo yanasi otomantik iislublarin
da inkisafi miisahido edilir. Otomantik stilin on miihiim xiisusiyyati morkozi hoyaotin {lizorindo
yerlogon boyiik gilinbozin olmasidir. Bu giinboz 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 goro Osmanli memarliginda six sokilds istifado
edilon se¢im hesab edilir (3, 373). Otomantik iislubun digor xiisusiyyeti bu iislubda yaradilmis
abidolords yonma dasdan istifado edilmoasidir. Arasdirmalar gostorir ki, tikililorin davamhigini vo
uzundmiirliiliiylinii tomin etmok ii¢lin bu materiallarin istifadosinoe boyiik iistiinliik verilmisdir.

Karvansaranin tohliikesizliyini tomin etmok {i¢iin onlarin xarici divarlar1 hiindiir vo galin
sokildo hoyata kecirilirdi. Homin memarlq tikililorinin daxili v xarici sothlorindo osas olaraq
hondasi  elementlor vo arabesk motivlordon (arabesk-“orob tosiri” menasini dasiyir. Orob
memarliginda, xlisuson do ©Ondoliisds rast golinon zorif dagsyonma 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
xuisusiyyotlor karvansaralarin memarliq layiholorindo do istifado edilorok Anadolunun memarliq
irsino miihiim tohfalor vermisdir. Xiisusilo, XVI asrdo Anadoluda Béyiik Ipok Yolunun tosiri ilo
insa edilon iri miqyasl tikililor asason Osmanli memarliginin klassik xiisusiyyatlorini dasiyir.

XVI osr karvansaralart iki miithiim mokan bdlmosindon ibarotdir: insanlar iigiin ayrilmis
yerlar vo heyvanlar {i¢iin ayrilmis yerlor. Tovlolor bosluglu pancaralarls isiglandirilmis, ventilyasiya
bos pancaralordon slava soba vo bacalarla tomin edilmisdir. Insanlarin mévcud oldugu mokanlarda
150 osason ikimartoboli binanin dordkiinc hoyoto baxan eyvanlarina acilan gapt vo pancoralor
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movcud  olurdu. Girisin arxa hissasinds iso diikanlar yerlosirdi. Bura fasadi zonginlogdiron
elementlorlo bazadilirdi. Ust martobolordoki mokanlarda isa hoyato baxan eyvanlara bir pancora vo
qap1 agilirdi. Onun alt hissesindoki fasadlarda saquli yliksolon xotlori mohdudlasdiran element
karpicdon hazirlanmig karniz frizlorindon vo ya sadoco dasdan ibarot  profil hasiyslordon
ibarat olurdu. Qeyd edilonlors misal olaraq 1574-cii ildo Istanbulun Laloli bélgesindo memar
Sinan torofindon insa edilmis Kursunlu karvansarasmi gdstormok olar. Umumiyyotlo, bu bolgo
XVI-XVII ostlords Osmanli imperiyasinin on miihiim ticarot markozlorindon biri hesab edilirdi.
Lololi Béyiik Ipok Yolunun Istanbuldan kecdiyi somt oldugu ii¢iin bu orazido faaliyyat gdstoron
tacirlor sorqlo qorb arasindaki ticarotds miihiim rol oynayirdilar. Kursunlu karvansarasinin tikintisi
Boyiik Ipok Yolunun tosiri altinda Istanbulun ticarst hoyatimin inkisafi ilo birbasa baglidir. Bu
karvansara tacirlorin yasayis, anbar vo ticarot ehtiyaclarini 6domok ii¢lin hoyata kecirilmisdir.
Burada tacirlorin diikanlari, sonatkarlarin emalatxanalari, depolar, qonaqglarin miivaqqati yasayis
yerlari moveud idi. Osmanli memarliginin klassik ¢agina aid olan karvansara dord daxili hoyato
boliinmiis, morkozi hoyatlor qapali, konarlardaki hoyetlor iso agiqdir. Hoyotlor das vo qurmizi
korpicdon tikilmisdir. Kursunlu karvansarasinin on miihiim xiisusiyyoti morkozi hoyatin iizorindo
yerlogon bdyiik giinbozinin olmasidir. Moarkozi agir das siitunlar {izorindo yerlogon giinboz
coxbucaqgli formada hoyata kegirilmisdir. Onun iizorindoki dam qurgusunla ortiildiiytindon tikilinin
adi “Kursunlu han” (“Qurgusunlu mehmanxanas1”) olaraq taninir. Bundan olave, Kursunlu
karvansarasmin tikintisindo istifado edilon materiallarin da bir ¢oxunun Boyiik Ipok Yolunun
komaoyi ilo Avropadan gotirildiyi haqqinda iddialar var (2, 18-22). Masalon, giinbazin daminda
istifado edilon qurgusun tokmonin Ingiltorodon, giinbozin daxili sothindo istifado edilon keramik
daslarin Italiyadan, siiso efyal ilo ortiilmiis giinboz panceralorinin iso Hollandiyadan gotirildiyi
ehtimal edilir. Istifado edilon bu materiallarin Avropadan gotirilmasi ddvriin ticarat alagelorinin
genisliyini vo Osmanli Imperiyasinin memarliq layiholorindo yiiksok keyfiyyotli materiallara
verdiyi doyari gostorir.

Kursunlu karvansarasi hor no qodor Osmanli memarhiginin klassik xiisusiyyatlorini dagisa da
onun miiloyyon qgodor antik Roma memarligindan da tesirlondiyini qeyd etmok miimkiindiir.
Mosoalon, miigayiso etmali olsaq Italiya Intibah memarliginin niimunssi olan Florentin Palazzo
Medici Riccardi (1444-1460) kimi tikilinin adim1 ¢oko bilorik. Burada oxsar cohot asason har iki
tikilido simmetriya vo balanslagdirilmis nisbatlordon istifado osasinda Oziinii gostorir. Lakin
Kursunlu karvansarast Osmanlt memarliginin 6ztinomaxsus xiisusiyyatlorini daha ¢ox dasidigi iiclin
abidonin Avropa memarliginin birbasa tasiri altinda olmadigi, fordi tislubu ils se¢ildiyi 6ziinii aydin
sokildo gostarir.

XVI asrdo Anadolu bolgosindo hoyata kecirilmis karvansaralar sirasinda Tiirkiyonin Kocaeli
bolgasinds yerlogon Gobza rayonunda 1523-1529-cu illords insa edilmis Coban Mustafa Paga hani
(qonaq evi) diggot ¢okon memarliq abidoslorindondir. Karvansa Osmanli zamaninda on shomiyyatli
ticarot yollarindan biri olan Boyiik Ipok Yolunun iizorinds yerlosir. Abido tipik Osmanli karvansara
memarliq xiisusiyyatlorino malikdir. O, diizbucaqli planlidir vo genis hoyotin otrafinda yer almisdir,
dord siitunun dasidigt 24m hiindiirliikdodir. Karvansaranin hoyotindo tacir vo soyyahlarin
dincolmasi, heyvanlarini siginacaqlart {igiin genis yerlor mévcuddur. Monumental girig gapisinin
tizorindo xiisusi xottatliqla hoyata kegirilmis yazilar vo bazok elementlori hokk edilmisdir. Burada
Osmanl tiirkcosindo yazilmis kitabolor karvansaranin tikilmo tarixi, onun hamisi Coban Mustafa
Pasa vo binanin funksiyasi haqqinda molumat verir. Yazilar imumiyyatlo siiliis vo ya talik xottatlig
ilo yazilir ki, bu da estetik baximdan xos yazi lislubudur. Qapiin iizorindo Osmanli memarliginda
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tez-tez rast golinon hondosi naxiglar var. Bu naxisglar xiisusilo taglarda vo siitun basliglarinda
goriiniir. Bundan slave Osmanli memarliginda tez-tez istifads olunan {i¢ 6l¢iilii bozok elementi olan
miigornos adli elemento giris qapisinin yuxari hissosinds rast golmok olar. Miigornos iist-listo kigik
taxcalarin qoyulmasi ilo yaranan bozok elementidir vo osason taglarin altinda vo ya gilinboz
kecidlorindos istifado olunur. Hor bir hissodo bir adod olmaqla comi dord giris qapisi1 vardir. Giris
qapisinin taglart va siitun basliglari iso asas olaraq korinf vo ion lislublu motivlorlo bozadilib.

Giris qapisindan igori daxil oldugda Oniimiizo bdyilik hoyoto agilan dohliz ¢ixir. Hoyotin
otrafinda iso eyvanlar, otaglar var. Bu otaglardan tacirlori yerlogdirmok vo mallarini saxlamaq {igiin
istifads olunurdu. Hoyats agilan eyvanlarin taglar das islomolorlo bozadilmisdir.

Karvansaranin tikintisindo yonma das vo korpico istiinliikk verilirdi. Divarlar giiclii vo
davamli bir qurulus yaradacaq sokildo insa edilmisdir. Daxili mokanlarda yer alan qiibbalor vo
taglarin yer almasi mokani vizual olaraq daha da genis gostorir. Giinbozlorin vo taglarin daxili
sothlori xiisusi ornamentlorlo bozodilmisdir. Divarlar vo osas struktur osason yonma dasdan
tikilmigdir. Bu dovrds dayanighigima vo estetik goriiniisiine goro kosmo dasa xiisusilo iistiinliik
verilirdi. Daslar diqgatlo islonir vo diizgiin yerlosdirilir, bu da strukturun moéhkomliyini artirirdi.
Yonma dagla yanasi karvansaranin insasinda istifado olunan miihiim materiallardan biri do
karpicdir. Karpicdon xiisusilo taglarin, glinbozlorin v sardabalarin tikintisinds istifads edilmisdir.
Gilinboz vo qiibbe kimi memarliq elementlorinds ylingiil vo asan emal olundugu {igiin korpico
iistiinliik verilirdi. Binanin bazi hissolorindo taxta materiallardan da istifado olunub. Taxta xiisusilo
tavan bazoklori vo qapilar kimi daxili elementlordo goriiniir. Bundan olave giinbaz vo dam
ortiiklorindo qurgusundan da istifado edilmisdir. Taglarda, siitunlarda vo divarlarda das horgi
diqqoti colb edir. Inca detallarla boazodilmis daslar Osmanl1 dévrii sonatinin zerifliyini oks etdirir.

Osmanli memarliglinin az da olsa tesiri altinda Azorbaycanda da yaranmais bir cox karvanara
niimunoasi vardir ki, burada oxsar xilisusiyyotlori gésrmok miimkiindiir. Misal olaraq XV osrin
sonlarinda Osmanli Imperiyasnin hakimiyyati altinda olan Buxara xanliginin omri ilo Bakida insa
edilmis Buxara karvansaayini iksal gostormok olar. Tikili dord hissaedon qiillalorle shato olunmus
hoyotdon ibarat idi (1, 7). Bu qiillolor strukturun tohliikssizliyini tomin etmok tigiin yerlogdirilmisdir.
Homin qiillalor Anadolu bdlgesine moxsus abidolords oldugu kimi adoton ikimartobali olurdu.
Hoyotin morkozinds iso su monboyi kimi istifado olunan vo asason mormordon hazirlanan sadirvan
yerlosirdi. Burada da kompleksin ikimortobali vo vo hor mortobonin ortasinda glinbozin olmasi
diqqti colb edir. Asagi mortobo osason saxlama vo yerlosdirmo {igiin, yuxari mortobs iso tacir
mohsullarinin niimayisi ticlin istifado olunurdu. Buxara karvansarasinin osas xiisusiyyatloring
simmetrik planlagdirma, qiibbali tikililor, das divarlar, korpic giinbazlor, mormar siitunlar daxildir.

XVI osrdo Anadolu bolgosine moxsus, Boyiik Ipok Yolunun iizorindo yer alan
karvansaralardan biri do Tiirkiyonin Afyonhisar bolgasindo yerloson Sinan Pasa karvansarasidir.
Tikintisinin 1524-1525-ci illords tamamlandigi giiman edilon karvansara da Osmanlt memarliginin
klassik dovriinds tikilmis binadir. Abidonin hoyati dord torofindon qiillorlarlo ohats olunmusdur. Bu
qillalor strukturun tohliikesizliyini tomin etmok iigiin 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
morkazinds hovuzu olan, otrafi silitunlarla ohatolonmis, iist hissosi giinbozlo Ortiilon klassik
memarliq elementidir. Sinan Pasa karvansarasi ikimortobolidir. Asagi mortobs osason saxlama vo
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yerlogdirmo iicilin, yuxart mortobo iso tacirlorin gotirdiklori mallarin niimayisi ti¢iin istifado
olunurdu.

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

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

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

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

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

NOTICO
XVI asrdo Boyiik Ipok Yolunun tosiri ilo Anadoluda insa edilon karvansaralar tokco ticarot
vo soyyahlar {igiin istirahot mokan1 kimi deyil, hom do Osmanli memarliginin modoni, iqgtisadi vo
estetik inkisafinin gostoricisi kimi ¢ixis etmisdir. Bu tikililor ticarat yollarinin iizorinds yerlogsmoklo
ticarot dovriyyesinin tohliikesizliyini vo davamliligini tomin etmis, homg¢inin Osmanli dovrii
memarliginin funksional va estetik xiisusiyyatlorini oks etdirmisdir.
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Karvansaralarin memarliq planlasdirilmasi, dayaniqli materiallarla (das, korpic, qurgusun)
tikilmosi, simmetrik qurulusu, miidafio xarakterli elementlori vo zongin dekorativ bozoklori
(erobddymo, hondosi naxislar vo s.) bu tikililori dovriiniin miihiim abidolorino ¢evirmisdir.
Osmanli memarliginin klassik tislub xtisusiyystlori ilo yanasi, bazi hallarda antik vo renessans
iislubunun tosirleri do miisahido olunur. Istanbulun Kursunlu karvansaras: buna niimunadir.

Bu memarliq niimunslorinin banzorlori Osmanh tosiri altinda olan digor bélgoalords, o
climlodon Azorbaycanda da (masolon, Bakida yerlogon Buxara karvansarasi) movcuddur.

Belaliklo, X VI asr karvansaralar1 yalniz memarliq baximindan deyil, hom do dovriin iqtisadi
vo moadoni hoyatinda oynadiglart rola goro tarixi ohomiyyoto malikdir vo Boyiik Ipok Yolunun
memarliq irsino verdiyi tohfoni acgiq sokildo nlimayis 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-CAPAU, IIOCTPOEHHBIE B AHATOJIUU B XVI BEKE
noJ BJUSHUEM BEJIUKOTI'O HIEJKOBOI'O IIYTHU
I'éxue dpman unsicenep cmpoumenv-apxumexmop
Pe3rome: AHaTOIMNCKUNA PErHMOH, CTaBIIMM BaXKHON TOYKOW IEpecedeHHs] Ha TOPrOBOM IyTH
u3 Kuras B EBpony, B XVI Beke ObllT1 MECTOM CTPOUTEIHCTBA KapaBaH-CApPaeB, HAPSIAY C APYTHMHU
ApXUTEKTypHBIMHU MAaMSATHUKaMH. DTH KapaBaH-capau, OTPa)Karolue Pa3InYHbIe CTUIA OCMaHCKON
apXUTEKTYPhl, BO3BOJAMINCH HA OCHOBHBIX yYacTKax BelnKoro menkoBOoro myTd WiIH BOJTU3U HUX.
Cpenu nmpuMepoB MOKHO Ha3BaTh Takue coopykeHus, kak Kypmynny (Cram0Oyn), kapaBaH-capaii
Pycrema-mamu (OmaupHe), kapaBaH-capaii Cokomry Mexwmera-namu (JIroneOypras), Yenebu
Cynran Mexmer (Krotaxbs), kapaBan-capaii [llex3ane (Manuca), kapaBaH-capait Hoban MycTtada-
namu (M3mur), kapaBan-capaii Cunmxkannsl CuHaH-niamu (AdboH), KapaBaH-capail Pyctema-namm
(Koubst), kapaBan-capaii Cynrana Cemuma Il (Kowws) u gpyrme. B craThe mpeacTaBiICHBI
pe3yNbTaThl HUCCIEIOBAHHS APXUTEKTYPHBIX OCOOCHHOCTEM HEKOTOPHIX KapaBaH-capaeB, YTO
MO3BOJISIET MOIYYUTh HHPOPMALIHIO 00 X OOIINX XapaKTEPUCTHKAX U APXUTEKTYPHBIX CTHIISX.
KiloueBble cjioBa: KkapaBaH-capail, TOCTEBOW [IOM, apXUTEKTypa, MNaMSATHUK, Benukwii
LIEJIKOBBIN ITyTh.
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Xiilasa: Mogalodo Baki soharinin davamli inkisafi, sohorsalma vo binalarin ekoloji aspektlori
miizakire edilir. Otraf miihitin qiymotlondirilmasinin strateji planlagdirma vo dayanigh inkisaf
prinsiplorino uygun holl yollari ilo bagli molumatlar toqdim edilir.

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

Baki hom Azaorbaycanin paytaxti, hom do an boyiik sohori kimi iqtisadi vo sosial baximdan
siiratlo inkisaf edon vo modernloson bir sohor olmagla yanasi siirotli urbanizasiya, sonayelosmo vo
artan ohali sixlig1 ilo shomiyyatli ekoloji tosirlors malikdir.

Strateji yerlogsmosi, artan iqtisadi potensiali vo demoqrafik artimi Baki {igiin davamli vo
ekoloji asaslandirilmis planlagdirmani zoruri edir.

Baki soharinin inkisafinin strateji planlasdirmasi soharin golocayini miioyyan edon va biitiin
saholordo birgo inkisafi dostokloyon bir yanagma tolob edir vo sohorin sosial, iqtisadi, madoni vo
ekoloji dayanigl bir sokildo boyiimasini tomin etmok mogsadini giidiir. Bu planlama yalniz soharin
deyil, imumilikdo Azarbaycanin uzunmiiddotli inkisafi tigiin oshomiyyatlidir.

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

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

Bu hom bazar miinasibatlorinin inkisafin1 tomin etmok vo dovlet miiossisolarinin
somaraliliyini artirmaq, hom soharsalma, hoam do straf miihitin qorunmasi baximindan shamiyyatli
bir addim idi. Ozal miiessisolorde iqgtisadi maraq ¢orgivasindo enerji vo resurslarin daha gonaatli
istifadosi tendensiyasi artmis, bu da dolayisi ilo tullantilarin azalmasina vo tobii ehtiyatlarin daha
somarali istifadasing sobab olmusdur.

Miiossisoalorin kogiiriilmasi ilo yanasi, otraf miihitin barpast vo tomizlonmasi prosesino do
baslandi. Sohor morkozindo daha ¢ox yasayis vo ticarat sahoalorinin inkisafina imkan yarandi. Hava,
su vo torpaq cirkliliyinin azaldilmasi, sos vo vizual ¢irkliliyin qarsisinin alinmasi vo sohorsalma
baximindan soharin estetik toloblorino uygun vo daha tomiz sohor miihiti yarandi.

Bu tendensiyanin davami olaraq Bakida digor ekoloji layiholor hoyata kegirilmoyo baslanildi.
Neftlo c¢irklonmis orazilorin tomizlonmosi, kanalizasiya, tullanti sularinin idars olunmasi va
xtisusilo Baki buxtasinin tomizlonmaosi ii¢iin davamli olaraq miivafiq todbirlor goriildii.

2000-ci 1illorin  ovvollorindon baglayaraq, Baki sohorinin morkozi vo sonaye orazilorinin
yenidon qurulmasina baglanildi.

Sohorsalma islahatlart ¢orgivasinds, "Qara sohar" olaraq taninan sonaye orazilori daha miiasir
yasay1s vo ticarot zonalarina cevrildi. "Qara sohor"in "Ag sohor"s gevrilmosi, soharin ekoloji, sosial
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vo urbanistik baximdan yenidon qurulmasi vo inkisaf etdirilmoasi mogsadilo hoyata keg¢irilon boytik
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 digqot
morkozindadir. Olkado tokrar emal sahosini inkisaf etdirmok moqgsadilo Bark Moisot Tullantilarinin
Cesidlonmoasi vo Yandirilmast Zavodlari insa edilmis, tullantilarin tokrar emali ilo mosgul olan
sahibkarlar ticlin zoruri infrastruktura vo idarsetmoys malik olan Balaxani1 Sonaye Parki yaradilmus,
“Bork moiset tullantilarinin vahid idaragiliyi” ve “Boyliksor gdliinlin ekoloji barpasi” layiholori
hoyata kecirilmisdir. Tohlil olunan illordon hal-hazira qodsr Boyliksor gdliino axidilan sonaye vo
moigat tullant1 sularinin garsis1 boyiik hocmdo alinmis, gbliin dibindo neftlo ¢irklonmonin soviyyasi
121 min mg/kilogramdan 86 min mg/kilograma endirilmisdir ki, bu da artiq ekoloji normalar
soviyyasindo  olmasi demokdir. Insanlarin istifadesino verilon bu orazi bir vaxtlar ekoloji
gorginliyin miisahido edildiyi zona oldugu halda indi Bakinin on gozol istirahot mokanlarindan
birino ¢evrilmisdir.

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

Azorbaycanin “Tomiz otraf miihit vo yasil artim 6lkosi” kimi miioyyon edilmosi, 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 motobar todbirin Azorbaycanda
kecirilmasi bu sahads aparilan mogsadyonlii vo ardicil dovlst siyasatinin tozahtiriidiir.

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

Baki sohari ilizro dayaniqli, artan roqabotqabiliyystli iqtisadiyyatin tohlili bir ne¢o miihiim
aspekti nozoro alaraq hoyata kegirilo bilor. Sohor infrastruktur baximindan ohomiyyatli bir inkisaf
morhalasindadir. Bu istigamatde daha ¢ox "yasil" layiholora yer verilmasi, barpa olunan enerji
monbolorindon istifado vo ekoloji tarazlifin qorunmasi, noqgliyyat sistemlorinin miiasirlosdirilmasi,
tixaclarin azaldilmasi vo ictimai noqgliyyatin inkisafi, innovasiya vo texnoloji inkisaf iqtisadiyyatin
diversifikasiyasina vo roqabatqabiliyyatliliyino komok edacok.

Baki goharinin inkisafi ilo ekoloji hall yollar1 arasinda tarazligin yaradilmasi, sohorin davaml
va balansli sokilds inkisafini tomin etmak ii¢lin ohomiyyatli bir mosslodir. Bu tarazligin yaradilmasi,
igtisadi  boyiimo, sosial inkisaf vo ekoloji dayamgqliliq arasinda diizgiin bir slago qurulmasini
tolab edir.

Baki sohori enerji istehsali vo istifadosi sahasindo boyiik potensiala malikdir. Giinos vo kiilok
enerjisi kimi borpa olunan enerji monbalorini inkigaf etdirorok yasayis vo qeyri-yasayis
obyektlorinds enerji somaraliliyinin artirilmasi iigiin texnologiyalar totbiq olunmalidir.

Yeni tikilon binalarda enerjiyo qonaot vo otraf miihito daha az zoror vurmasi tigiin binalarda
enerji somaraliliyinin artirilmas: 6nomlidir. Yeni tikililorde ekoloji layihalorin tatbigi genislonmali,
enerji somoaraliliyi standartlarina riayot edilmali, izolyasiya, tobii isigqlandirma, gilinos enerjisi
panellori kimi ekoloji hall yollarindan istifade edilmalidir. Masalon, yeni insa olunan binalarda, su
Vo enerjiys gonaot etmak {igiin giinos panellori, yagis sularinin toplanmasi sistemlori qurasdirmag,
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yuksak istilik vo sos izolyasiya xiisusiyyatino malik, ekoloji tomiz material hesab olunan, yangina
davamli das yunundan istifads etmok olar.

Das yunu istilik xiisusiyyatino malik oldugundan “Matanat A” sirkotinin hesabatina asason
binalarin vo yasayis evlorinin isidilmasi vo soyudulmasinda 35%-o qoador enerjiys gonast edir vo bu
Azorbaycan lgilin ev tosorriiftalari, kommersiya vo sosial obyektlor iizro ildo yarim milyard
manatdan artlq enerjiyo qonast demokdir. Binalarda istilik izolyasiyasi ilo yanasi tobii
isiglandirmanin optimallasdirilmasi da miihiim amildir. Xiisusilo sohar morkozindoki binalarin daha
enerji  somorali vo iglim doyisikliyine davamli olmast ii¢lin ¥ mdvcud infrastrukturlar
tokmillasdirilmalidir.

Baki, homg¢inin iglim doyisikliklorinin tosirlorine moruz qalan sohor oldugundan, sohorin
inkisafinda iglim doyisikliyine uygunlasma todbirlori nozors almmahdir. Iglim doyisikliyi
sobobindon bas veron quraqliq vo ya sel risklorini azaltmaq {igiin su tosisatt vo kanalizasiya
sisteminin modernlagdirilmasi vo giliclondirilmasi vacibdir.

Soharin siiratlo inkisaf edon nogliyyat infrastrukturu, otraf miihito tosir gostoron osas
amillordon biridir. Bakida elektrik avtomobillorinin istifadesinin artmasi, ekoloji tomiz naqliyyatin
toblig edilmasi magsadils bir sira layiholor hoyata kecirilir.

COP29 todbiri arafasinds sohardo elektrikla isloyon avtobuslar istifadoys verilmisdir. Ictimai
naqliyyat sobakosinin genislondirilmosi vo miiasir texnologiyalarin totbiq edilmasi havadaki zohorli
qazlarin soviyyasini azaldir, velosiped yollarimin qurulmasi, alternativ noqliyyat vasitolorinin,
elektrikli avtomobillorin istifadosi sohordo havanin tomizlonmasi vo karbon-dioksid tullantilarinin
azaldilmasi mogsadilo bdyiik shomiyyat kosb edir.

28 yanvar 2025-ci ildo nogliyyat mosololorino hosr olunmus miisavirado ¢ixist zamani
Prezident ilham Bliyev bildirmisdir ki, kiitlovi dasimalara tolobat ¢ox yiiksokdir va ham do kiitlovi
dastyicilarin xidmatlorinin genislondirilmoasi ¢ox vacibdir. On optimal ssenari simulyasiya edilorok
10 yeni stansiyanin tikilocayi, 4 stansiyanin iss olagslondirilacayini geyd etmisdir. Bu iso daha
stiratli catma imkani, daha tohliikesiz vo daha ekoloji mobillik miihitinin yaradilmasi demokdir.
Sohor xaricinds irimiqyasl kiilok vo giinas enerjisi stansiyalar tikilir. Bu, saharin enerji tochizatini
daha dayanigl1 vo tomiz etmok {i¢lin miihiim addimdr.

Soharin enerji istehsalinin borpa olunan monbolordon (giinos, kiilok enerjisi) oldo edilmosi
fosil yanacaglara olan asililigin azaldilmasi1 vo atmosferin ¢irklonmosinin qarsisinin alinmasi {igiin
mithiim addimdir. Bakida genismiqyash tokrar emal proqramlar1 hayata kegirilir. Tullantilarin
cesidlonmosi vo tokrar emal edilmaosi {igiin xiisusi konteynerlor vo sistemlor yaradilib. Bu, soharin
tomizliyinin qorunmasina va tabii resurslarin gonaatlo istifadosine imkan verir.

Bu prosesdo sohor sakinlorinin neco istirak etmolori vo {izorlorino diison mosuliyyat barado
maariflondirmo islori aparilmalidir. Sohor sakinlori {i¢lin tobii resurslarin qorunmasi, tullantilarin
azaldilmasi va tokrar emalin oshomiyyati barados tolimlor vo kampaniyalar toskil edilmalidir.

Ekoloji hollorin totbiqi ilo sohor sakinlorinin hayat keyfiyyoti yaxsilasacaq, eyni zamanda
Baki daha yasanabilir, dayanigli vo ekologiya dostu sohor olacaq.

Sohorlordo binalarin tikintisi vo asfaltlasmanin artmasi ilo tobii bitki Ortiiyii azalir. Odur
ki, morkoz vo otraf orazilordo yeni parklar, baglar vo yasilliq zonalar1 yaradilmalidir. Yasilliq
saholorinin artirilmasi tigiin ekoloji vo tobii sortloro uygun layihoalor - mosolon yasil damlar, yasil
koridorlar totbiq edilo bilor. Buraya hom do ekosistemin qorunmasina uygun agac ndvlorinin
okilmasi vo suvarma metodlarinin yaxsilagdirilmasi da daxildir. Bu todbirlor estetik baximdan gozol
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goriinmoklo yanagt otraf miihitin qorunmasina komok edir, karbon dioksid tullantilarini azaldir,
sohar istilik adasi effekti ilo miibarizo aparir vo insanlarin hoyat keyfiyyatini yiiksaldir.

Sohorlorin dayaniqlt inkisafi, tokco ekoloji deyil, hom do sosial vo iqtisadi baximdan balansli
inkisafin tomin edilmasini tolob edir. Bu prinsiplorin hoyata kegirilmasi goharlorin golocokds daha
yasanabilir, tohliikkasiz vo davamli olmasim1 tomin edir. Bu yolla, hom indiki, hom do golocok
nosillorin ehtiyaclarina cavab vers bilon bir miihit yaratmaq miimkiindiir.

Natica

Sohorin siiratlo boyliyon sohorsalma plani ¢orgivoasindo ekoloji manfi tosirlorin garsisint almaq
iiclin enerji somorali binalarin tikilmasi vo yasilliq arazilorin artirilmasi vacibdir. Ekoloji baximdan
tomiz naqliyyat vasitolorinin, masolon, skuterlor vo velosipedlorin istifadosi, ictimai nogliyyatdan
daha cox istifado tixacin garsisini nisboton ala bilor. Borpa olunan enerji manbalarinin, xiisusilo
giinas vo kiilok enerjisinin istifadosi artirilmalidir. Bu, hom ekoloji izlori azaldacaq, hom do sohorin
enerji miistoqilliyini tomin edocokdir. Ekoloji davraniglari toblig etmok {igiin maariflondirmo
programlart hoyata kegirilmalidir. iqlim doyisikliyinin tosirlorino garst miibarizo aparmaq iigiin
davamli inkisaf vo ekoloji tarazliq prinsiploring riayot etmok sohorin uzunmiiddatli inkisafin1 tomin
edacok va ekosistemin davamliligini qoruyacaqdir.
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AHHoOTamus: B cTaTtbe paccMaTpuBaroTCs yCTOMYMBOE pa3BUTHE ropojia baky, ropojckoe
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pasBUTHE.

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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