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AZORBAYCANDA SOHORLOR VO SOHOROTRAFI ORAZILORIN
I9LAQOILI INKISAFININ PROBLEMLORI VO TENDENSIYALARI
memarlyq iizra .. Blasgarov U.E. Azarbaycan Memarhq va Insaat Universiteti

IMPOBJIEMBI 1 TEHJIEHIIUA CBS[?;AHI—!OFO PA3BH;I‘I/I§I roeroaoB
U TIPUTOPOAHBIX TEPPUTOPUU B A3EPBAUIKAHE
0.¢. no apx. Aneckepos Y.3. Asepoationcanckuii Apxumexmypro-Cmpoumenvhviil Ynusepcumem

PROBLEMS AND TENDENCIES OF RELATED DEVELOPMENT
OF CITIES AND SUBURBAN AREAS IN AZERBAIJAN
Phd. on architecture Alasgarov U.E. Azerbaijan University of Architecture and Construction

Xiilasa: Moqalodo Azorbaycan soharlorinin va ssharatrafi orazilorinin bir-biri ilo olagoli
inkisafinin aktual problemlori Vo tendensiyalar1 arasdirilir. Sohar va soharatrafi orazilorin
sorhoddindo yaranan problemlor vo miinaqigali voziyyatlor nozordon kegirilir. Azorbaycan
sohorlorinin goharotrafi vo yasilliq orazilorinin formalagsmasi vo inkisafi problemlarinin tohlili
aparilir. Soharatrafi orazilor tigiin ekoloji cohotdon optimal planlasdirma toskili tizra tokliflor verilir.

Acar sozlar: sohorsalma, Azarbaycanin sohoratrafi orazilori, otraf miihit, davamli inkisaf,
sliratli urbanizasiya, sohorlor vo yasil orazilar.

AHHoTanusi: B crathe paccMaTpuBalOTCS ~aKTyalbHble MpPOOJEMBbl W  TEHACHLUU
B3aMMOCBSI3aHHOTO Pa3BUTHS TOPOJOB U MNpUropoAoB AsepOaiimkana. (OCBEIIEHBI BOIMPOCHI,
CBS3aHHBIE C TpoOIeMaMU U KOH(PJIMKTAMH, BO3HHUKAIONIUMH HA TpaHHUIE TOPOJACKUX U
MPUTOPOAHBIX Tepputopuil. [IpoBenen ananus npobieM GOpMUPOBAHUS U PA3BUTHS IPUTOPOTHBIX
U 3elIeHBIX 30H ropojoB AsepOaiimkana. [IpenokeHbl Mephbl MO SKOJIOTMYECKH ONTHUMAIbHOMY
TJIAHUPOBAHUIO 3aTOPOHBIX TEPPUTOPHI.

KuroueBble cjioBa: ropojickoe IUIAaHUPOBAaHUE, MPUTOPOAbl A3zepOaiikaHa, OKpyXKarouias
cpena, yCTOWYMBOE pa3BUTHE, ObICTpast ypOaHHU3aIusl, TOpo/ia U 3€JICHbBIE 30HBI.

Abstract: The article explores present challenges and trends in the integrated development of
cities and suburbs in Azerbaijan. It delves into issues concerning problems and conflicts emerging
at the urban-suburban interface. Additionally, it analyzes the challenges surrounding the
establishment and advancement of suburban and green spaces within Azerbaijani cities. The article
also presents proposals for environmentally optimal planning of suburban areas.

Key words: urban planning, suburbs of Azerbaijan, environment, sustainable development,
rapid urbanization, cities and green areas.

Sohar va sohoratrafi orazilorin sorhoddinds yaranan problemlor vo miinaqisoli situasiyalar.
Sahor va onlarin otrafindaki zonalar - soharlorin foaliyyati vo inkisafi {igiin zoruri olan soharatrafi
orazilor formalasir. Siiratli urbanizasiya naticasinds tez bir zaman arzinds bdyiiyan sohoratrafi
yasayis arazilori geyri-sabit olur vo onlar1 idara etmok vo toskil etmok ¢otindir [3]. Son bir neg¢o
onillikds memarliq comiyyatinds soharatrafi inkisafa qarsi etirazlar yaratmisdir. Coxlari beloa
orazilori geyri-funksional va dayanigsiz hesab edir, ¢linki onlar torpaq ehtiyatlar1 baximindan
somarasiz istifads edirlir.

Umumiyyatlo, sohorotrafi orazilor demoqrafik artim naticasindo soharlorin genislonmoli
oldugu zaman formalasmaga meyllidir. Sohoarlorin genislonmasi prosesi hazirda sohor arazilorinin
vaziyyati ila bagli an mithiim problemlardan biri olaraq qalir. Genislonmo uzun miiddatdir ki, biitiin
diinyada sohorlorin simasimi doyison asas Vo bdyiik oOl¢iido idarsolunmaz qiivve olub, bu
tendensiyanin qarsisini almaq asan deyil [6]. Onun noticalori xarici olkalor arasinda farglors
baxmayaraq vo yerindoan asili olmayaraq shamiyyatli doracads manfi olaraq galir.

Genislonma adston dord amillo xarakterizo olunur:
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- asagi tikinti sixligy;

- evlorin, diikkanlarin va is yerlorinin ayrica inkisafi;

- ayloanca morkazlarinin va ictimai yerlorin olmamast,

- zoif nagliyyat slagalori.

Sahorlarin genislonmasi hayatimiza vo otraf miihito asagidaki tasirlori gostarir: tobii vo kond
tosarriifati torpaglarinin azalmasi, biomiixtalifliyin pislogsmosi, dasqin riskinin artmasi, isti giinlordo
soharlori sorin saxlamaqda g¢otinlik. Oxsar doyisikliklori bu giin Azorbaycanin Baki, Gancas,
Sumgqayit kimi iri soharlarinds do miisahido etmak olar.

Sohoratrafi orazilorin dlgiisti soharlorin boytimasi ilo artir Vo goharsalma tacriibasinin siibut
etdiyi kimi, ohalisi 100-don 500 mins godar olan soharlar ti¢iin toaxminan 20-25 km-dir; ohalisi 500
mindan 1 milyona gadar olan saharlor tigiin — 25-30 km; 1 milyondan ¢ox shalisi olan saharlords isa
- 35-50 km-dir. Hazirda Abseron otrafi arazilor burada yerloson sohar vo goasabslor arasinda tadricon
inkisaf edorok iri aqlomerasiya formalasdirib. Goanconin 6zalliyindon danisarkon geyd etmok
lazimdir ki, bu sohorin tikilisi asason algagmartobsli oldugundan burada sixlagsma masalalori kaskin
durmag]la, lakin movcud tarixi tikililora diggotli yanasmani tolob edir. Bu masalolor hazirda DBLI
Azordovlatlayihs institutu torafindon hazirlanmaqda olan Ganca soharinin bas planinin islonilmasi
do osas mosololor sirasindadir. Xirdalan sohorinin inkisafi tamamilo forqli yanagsma tolob edir.
Faktiki olaraq, Xirdalan siiratli urbanizasiya naticasinds boyiiyon soharlordon biridir. Ara mosafasi
toxminan 30 km toskil edon iki iri soharin (Baki vo Sumgqayitin) arasinda “boyiima dohlizinds”
yerlason bu sohar aslinds bu iki yasayis montagasi ligiin gecolomo rayonuna ¢evrilmisdir vo 20-25
il arzindo demok olar ki, 200.000 min ohalisi olan bir sahara ¢evrilmisdi. Naticado, keyfiyyatli
struktur doyisikliklori ohalinin artimi ilo rogabot apara bilmomisdir. Hazirda Xirdalanin inkisafi
daha ¢ox kortabii sokildo genislonmis saharatrafi qasabays banzoyir.

Bu giin sohorsalma otraf miihitin iqtisadi idaro olunmasim togviq edir. Iglim doyisikliyi ilo
miibarizoys komok etmoklo yanasi, soharlori daha da genislormodon davamli va alverisli yasam
miihitini tomin etmok tiglin bir ¢ox siyasat Vo todbirlor hoyata kegirilir. Saharlorin geniglonmoasini
necs dayandira bilarik? Soharlori necs dayaniqli, rahat vo hami ti¢iin algatan eda bilorik?

Sohor aglomerasiyasinin morkoazi hakimiyyatin maraglarin1 vo investorlart calb etso do,
soharatrafi orazilor daha coxsaxolidir vo onlarin biitiin sohar strukturuna tasiri bir ¢ox amillordon
asilidir ki, bu da bazon qonsu orazilori da forqli edir, onlarin miixtolif inkisaf potensialina malik
oldugunu gostarir. Belaliklo, soharin potensiali tokco morkoz va ya sohoratrafi gasabalorlo deyil,
hom do onlarin vohdati arasindaki dinamik garsiligli alagoe ilo miioyyan edilir [4, s. 759]. Buna gora
do, bu orazilora zahiron daha giicli morkozlo daha zoif goriinon periferik orazi arasinda zorif
tarazlig1 qoruya bilon “torofdaslar” kimi yanasmaq zaruridir.

Sohoratrafi orazilorin davamliligina dair problemlor bu mokanlarin biitovliikds sohar ii¢iin
osas oldugunu basa diismoys asaslanir. Onlarin vaziyyati aqlomerasiyanin vaziyyatinds oks olunur,
soharotrafi orazilor mallarin, malumatlarin vo ya insanlarin har hansi nozards tutulmus harokati ti¢iin
hom qoruyucu, hom da izolyasiya zolagini tomin edir. Soharatrafi arazilor tokco planlagdirma deyil,
hom do lokal strategiyanin formalasdirilmasi ti¢lin fundamental soy tolob edir. Hor seydon avval,
sohorin bu zonasi sohor olagolori vo qarsiligh slage sobokasini genislondiran sohar strukturunun
miihiti kimi qobul edilmolidir [11]. Ikincisi, sohorotrafi orazilor sohorin tarixi tokamiilii ilo daha az
izlonmisdir vo buna gora da tikilmis miihitds global va yerli tendensiyalarin birlogmasinin tozahiirii
burada daha aydin goriiniir, lakin, bu arazilor modoni identikliyin qorunmasini talob edir [10].

Soharatrafi orazilorin keyfiyysti miixtalif gostaricilorlo miioyyon edilir, yoni, igtisadi vs sosial
potensial, yerli markazlo soharin morkoazi arasinda vo yerli morkozlo otraf orazilor arasinda slags, 0
ciimlodon mixtalif shamiyyoto malik modoniyyat vo istirahot obyektlori (yerlosdiyi yerdon asili
olarag), ekoloji potensial vo Oziiniiborpa potensiali vo s. Dayanigliligin qiymatlondirilmasi
problemina yanasma ti¢lin bozi standartlar vo ya metodologiyalar movcud olsa da, onlar tatbiq
olunan miqyasdan, regional xiisusiyyatlordon va texnologiyanin inkisafindan ¢ox asilidir [12,13].



AZORBAYCANDA INSAAT vo MEMARLIQ Ne2. 2024

Yuxarida gostorilon problemlorin  noticasi olaraq, soharotrafi orazilor yalniz diggotli
planlagdirma deyil, ham do konkret ictimai mokanlarin inkisafi, idaro edilmasi va togkili {igiin
uzunmiiddatli profilin yaradilmasina yonoalmis strategiyanin hazirlanmasini tolob edir.

Saharlorin vo sohoratrafi yasayis orazilorinin qarsiligli alagesi onlar iigiin vahid layiho vo
planlagsdirma sanadlorinin islonib hazirlanmasini talob edir. Planlagdirma tadbirlori bu qarsiligh
olageni giiclondirmali, maskunlagsma, nogliyyat, mithondis vo rekreasiya infrastrukturunun vahid
sistemlorini  formalagsdirmali, soharlorin  vo onlarin  goharotrafi  orazilorinin  planlasdirma
strukturlarinin alagslondirilmis sokilds inkisaf etdirilmasini tomin etmalidir [9, 7].

Sohorlar va goharatrafi yasayis orazilori ti¢lin vahid tobii-ekoloji ¢argivonin formalasdiriimasi
mistosna vo mithiim ekoloji ohomiyysto malikdir. Sohor vo sohoratrafi yasilliglarin suvarma
sistemlori ilo tominati Vo qarsiliglt alagesi tomin edilmalidir. Soharatrafi orazilorin tabii-ekoloji
corgivasinin formalagmasi tigiin asas tobii biosenozlarin mohsuldarligi vo név miixtalifliyini artiran
cay doralori ola bilor. Bu baximdan Baki vo Ganca soharlorinin yeni bas planlart diggsti colb edir.
Bu soharlorin har birinds kontekstdon asili olaraq tobii-ekoloji ¢or¢ivoys boyiik shomiyyat verilir.
Eyni zamanda Abseron saharlorinds tabii-ekoloji karkasin qurulmasi ona gora vacibdir ki, burada
neft yataglarinin uzun miiddat istismar1 vo landsaftlarin ¢irklonmoasi, eloca do yagntilarin va su
ehtiyatlarinin qithigr ilo bagh yasilliglarin azlig1 sobobindon tobii ekosistem ¢ox hassasdir.

Db o s

Otrad mubitia becpuss vn
i and & hazviigs sxowi (20400

Sakil 1. Bakinin Bas plani -2040. Otraf miihitin barpast vo miihandis hazirligi sxemi [1]
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Sohoratrafi yasilliglarin ekoloji va rekreasiya funksiyalari. Soharlorin boyiimasi ilo sahar
sakinlorinin soharotrafi istirahot zonalarina ehtiyaci artir. Miivafiq olarag, sohoratrafi rekreasiya
arazi birlosmalarinin soharsalma toskili getdikco miirokkablosir.

Sohoratrafi zonalara soharlarin yasil zonalari, yani soharlors bitisik, eyni zamanda rekreasiya
Vo sanitariya funksiyalarint yerina yetiron orazilor daxildir. Onlar adstan shalinin istirahatinin togkili
Vo sahar miihitinin sanitar-gigiyenik voziyyatinin yaxsilasdirilmasi ti¢iin nazards tutulmus landsaft
Vo istirahot zonalart ilo (61ka parklari, meso parklari, rekreasiya su anbarlarr) tutulur.

Sahorlarin yasilliqg zonalarinda olan mesalor iigiin xiisusi tobisti miihafizo rejimlori vo
mohdudlasdirict istifads rejimlari miioyyan edilmalidir. Abseronda bu, Abseron Milli Parkidir.

Sahorin yasilliq zonas: daxilindo meso parkinin tosorriifat hissasi - sohor shalisinin istirahoti
ticlin nazardos tutulmus, xisusilo giymatli rekreasiya vo estetik keyfiyyatlora malik mesaloari 6ziinda
birlosdiron orazilor ayrilmalidir [9]. Sohorlorin yasil zonalari kompensasiya funksiyasini yerino
yetirdiyindon va “sohar-goharotrafi oarzilor” sistemin ekoloji dayanighgini tomin etdiyindan,
soharlor boyiidiikco onlarin  orazisinin  artirnlmas:t  vo  yasil zonalarimin  orazi  toskilinin
miirokkablogmasi tolob olunur [5].

Azorbaycanin iri saharlari tigiin soharatrafi arazilorin ekoloji vaziyyatinin yaxsilasdirilmas: va
orazilorin rekreasiya funksiyalarinin giiclondirilmasi tadbirlori onlarin rekreasiya potensialindan
asilidir. Masalon, Abseronun zoif ekosistemi olan ¢irklonmis orazilori tigiin kompleks yanasma talob
olunur. istirahat vo miialicovi funksiyalar: asason Xozar danizi boyu cimarliklor yerino yetirir.

Bakinin hazirki bas plani neft hasilatt vo sonayenin inkisafi naticasinds torpag va gollorin
cirklonmasi ilo bagl asas masalalari hall edir. Bu istigamatds aparilan todgigatlar naticasinds yaxin
20 ildo ekoloji reabilitasiyaya ehtiyaci olan asas sahalor miioyyan edilib. Bu moagsads nail olmaq
tictin  Xocahason goliiniin otrafinda genis parkin salinmasi, Baki bulvarinin  uzunmiiddatli
perspektivda (0 ciimlodon Bibiheybot orazisi do daxil olmagla) uzadilmasi, Boyiiksor, Zig vo
Biilbiilo gollarinin otrafinda yasilliq zolaginin yaradilmasi va sshar daxilinds “yasil hibrit dahlizlor”
sisteminin totbiqi nazordo tutulur. Burada iki nov “yasil hibrid dahliz”in yaradilmas: toklif edilir:
sohardaxili - nagliyyat funksiyasin1 saxlayarag movecud yol soboakasi vo ya domir yolu xatlarinin
otrafinda calbedici yasil zolaglar salmagla arazinin doyorini artirmagi, Bakinin markazini sohoratrafi
orazilords yerloson yarimmoarkoazlorls birlogdiron genis yasil zolaglarin salinmasi [2].

Soharotrafi orazilorin yaxsilasdirilmasi strategiyasi ilk ndvbodo orazilor arasinda diizgiin
iyerarxiyaya, strukturu bir-birino baglayan vo onu daha gevik, adaptiv edon proseslarin tapilmasina
yonalib.  Sohoratrafi  orazilorin  yaxsilagdirilmasi iiglin  sohor strategiyasinin  hazirlanmasi
dayamgliligin toloblorina vo komponentlarina cavab vermolidir: resurs istehlakinin azaldilmasi,
sohor inkisafinin prioritetlogdirilmasi, sohor qovsaqlarinin adaptasiya imkanlari, gohor
kommunikasiyalarinin mévcudlugu vo mokan novlori arasinda nisbatlorin gézlanilmasi va s.

Sohoratrafi yasilliglarin optimal eni sahorin 6lgiisiindon asili olaraq doyismalidir: shalisi 50
mindon az olan saharlar {igiin toxminan 3-5 km; 50 mindan 100 mins godar ohalisi olan sohoarlor
tictin 5-7 km; 100 mindan 250 min nafara godar ohalisi olan sohoarlor {igiin 7-10 km; 250-don
1 milyona gador ohalisi olan saharlor {igiin - 10-15 km; 1 milyondan ¢ox ohalisi olan saharlor {igiin
iSo 20-25 km. Eyni zamanda, sohorotrafi yasil zonalarin torkibindo tobii ekosistemlorin sahasi
ohomiyyatli hadds doyiso bilor, onlarin payr sohorin yasilliq zonasinin 40-60% -i tiglin optimal
hesab olunur. Lakin bunlar nozori gostoricilor olaraq qalir. TocriibaSa iSo ¢ox zaman sohar
aqlomerasiyalar1 vo yaxud iri sohorlor otrafinda torpaglarin mohdudlugu vo ya torpaqlarin istifado
kateqoriyalar1 tizra bolgiisii sohor otrafinda bels yasil zonalarin ayrilmasina imkan vermir. Belo Ki,
giymatli kond tosarriifat1 torpaqlarinin basqa bir tosarriifat {i¢iin ayrilmasi bas planlarin qurumlar
lizro razilagdirilmasina angollor toradocokdir. Abseron yarimadasinda iso torpaq qitligr belo genis
sokilda yasil zonalarin salinmasini da miimkiinsiiz edir.

Sohorsalma vo tobii-landsaft soraitindon asili olaraq, sohorlorin yasil zonalar1 daxilindo
sohoratrafi rekreasiya vo miihafizo olunan tobiot orazilorinin planlasdirilmasinin togkili ti¢iin
miixtalif sxemlor miimkiindiir: xatti; Xatti-diiyiin; radia-diiylin; par¢alanmis.
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Xotti tobii strukturlar adaton caylar, géllar boyunca yerlosoan mesalor boyu formalagir. Xatti-
diiyiin tipli tobii strukturlarin mesoa-gol komplekslori asasinda formalasdirilmasit moagsadouygundur:
yani, kigik ¢aylar boyu xatti alagalor vasitasilo birlogon gol qruplari vo mesalar sistemini togkil edir.

Iri  sohorlorin  otrafinda  radial-diiyiin  tipli  tobii  strukturlarin  formalasdirilmas:
moagsadouygundur ki, bu da tobii arazilorin sohora nisboton vahid paylanmasina imkan verir. Bu
model Gonca sohori iigiin daha olverigli hesab edildikdon soharin son bas planinda noazards
tutulmusdur. Belo ki, bir ¢ox digar soharlords bas verdiyi kimi Gancanin soharatrafi zonasinda yeni
sistemsiz tikintinin qarsisini almaq {igiin konsepsiyada miioyyan tokliflor verilir: sohar vo landsaft
arasinda olan movcud sarhadlor dagiglosdirilir vo bu sarhadlor yeni tabiilogdirilmis landsaftlarin
yaradilmasi yolu ilo qorunur. Bu arazilor asasan kond tosorriifati {igiin istifado olunur. Burada gohar
sakinlorinin giindalik tolabatin1 6domok {iglin meyva Vo torovozlorin okilmasi, istixanalarin
quragdirilmasi nazarda tutulur.

Belo arazilor Ganca goharinin otrafi boyu asas dairavi yola goadar olan arazids yerlogdirilir vo
homginin saharin daxilinds sohardaxili tosarriifat kimi faaliyyat gostoracokdir [8].

GONCD $9HORININ BAS PLANI

SRAZININ KOMPLEKS QIYM3TLANDIRILM3SI SXEMI
(planlagdirma mahdudiyyatlari)

Sakil 2. Ganca saharinin bas plani. Orazinin kompleks giymatlandirilmasi sxemi [8].

Tobii sarvatlori zoif olan orazilor tiglin tobii arazilorin sopalonmis paylanmasi xarakterikdir.
Lazim golorss, siini su anbarlarinin tikintisi vo yeni mesalorin salinmasi yolu ilo onlar xatti, xatti-
dityiin vo ya radial-diiyiin tipli strukturlara cevrilo bilor. Goriiniir, bu model daha ¢ox Baki vo
Xirdalan gaharlari tiglin uygundur.
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Azorbaycanin iri soharlori iiglin goharatrafi orazilorin planlasdirilmasinin togkilinin 2sas
istigamatlori asagidakilardir:

» aktiv inkisaf zonalarinin vo miihafizo olunan tobiot zonalarinin mokanda ayrilmasi- tikintinin
mohdud oarazilords comlosmasi Vo tesarriifat istifadosinin qadagan edilmasi Vo mohdudlasdiriimasi
(tikintinin, agac kasilmoesinin va s. qadagan edilmasi) rejimlori olan tobiot miihafizo arazilarinin
yaradilmast;

* biitiin nov tobist mihafizo orazilorinin qarsiliglt alagssinin tomin edilmasi - orazi
baximindan sohoratrafi yasilliq arazilori ilo garsiligh alagads olan Xatti vo xatti-diiyiin gsoharotrafi
tobii landsaft strukturlarinin formalagmast;

» rekreasiya vo tobiot miihafizo funksiyalari yerino yetiron boylik tobii landsaft
komplekslarinin gohor otrafinda nisbaton barabar paylanmasinin tomin edilmasi;

* sohor boyiidiikco orazi artimi vo tobiot miithafizo orazilorinin inkisafi imkanlariin tamin
edilmasi.

Ekoloji cohatdon optimal planlasdirma toskilati tobiot miihafiza, tobii, kond tosarriifat1 vo
sohar orazilorinin saholorinin qarsiligh yerlosdirilmasi vo nisbati ilo olds edilir.

Orazinin landsaft1 Vo ekoloji rayonlagdirilmasi. Inkisafin intensivliyinden v tobii miihitin
doyisma daracasindan asili olaraq asagidakilar geyd edos bilorik:

« intensiv inkigaf orazilori (tobii miihitin icazo verilon maksimum transformasiyasi) - sohar vo
kond yasayis moantagalari, nagliyyat vo mithondis kommunikasiyalar1 vo qurgulari, digor
urbanizasiyaya ugramis arazilor;

* ekstensiv inkisaf orazilori (tobii miihitin kigik transformasiyasi) — landsaft vo rekreasiya
zonalari, kond tesarriifati toyinatli torpaqlar;

* tobii, yoni, miidaxilo olunmamis arazilor (tobii mithitin maksimum miihafizasi) - tobii
mesolor, bataqliglar, sellorin yaratdig:r dizonliklar va s.

Landsaft-ekoloji rayonlasdirmanin mahiyyoti orazinin miioyyan Xxassoloro malik olan
saholorinin ekoloji xiisusiyyatlorini miioyyan etmok, sohorsalma ndvlari vo formalarini segorkan
onlar1 nazars almaqdir.

Landsaft-ekoloji rayonlasdirma tobii landsaftin (iglim, relyef, geoloji qurulus, yeriistii vo
grunt sulari, torpaq vo bitki Ortliyii, fauna) vo otraf miihitin (antropogen tasirlora davamliligi,
antropogen yiiklarin saviyyasi vo xarakteri, otraf miihitin ¢irklonmasi) tahlili va giymatlondirilmasi
osasinda hoyata kegcirilir.

Azorbaycan soharlorinin vo soharotrafi arazilorinin bir-biri ilo alagoli inkisafinin mévcud
tendensiyalariasagidakilarla xarakterizo olunur: miixtalif arazilor antropogen tasirlora eyni daracada
tab gotiro bilmir. Saharsalma inkisafinin spesifik formalari hom orazinin tobii xiisusiyyatlarini, ham
do transformasiyalarin xarakterini, intensivliyini vo miqyasini nazars almalidir.

Ekoloji-planlasdirma tanzimlanmasi. Tabii sarvatlorin mahdud miqdari onlarin miihafizasi
vo rasional istifado ehtiyacini avvalcodon miioyyan edir. Ekoloji- planlasdirilma tonzimlonmasi
ekoloji tarazligin vo ekoloji dayanigligin tomin edilmosi, tobii ehtiyatlarin tokrar istehsali vo
giymatli tobii landsaftlarin qorunmasi ti¢tin tadbirlor sisteminin islonib hazirlanmasini nazardos tutur.
Tobiot landsaftlar1 doyisdikco, onlarin zahiri gérkomi doyisir, tobii miihit antropogen miihito
cevrilir.

Ekosistemin dayamiqhihigr - 6z strukturunu vo foaliyyatini saxlamagla tobii vo ya tobii-
antropogen kompleksin xarici tosirlora, o cilimlodon antropogen tosirloro tab gotirmok
xiisusiyyotidir. Miixtolif bitkilorin antropogen tosirloro qarsi forqli miigavimati (tolerantliq) vo
bitkilorin nov, torpaq vo hidrogeoloji sorait, mikroiglim vo digor tobii xiisusiyyatlor ilo olagodar
olan 6ziiniibarpa gabiliyysti miixtalifdir.

Tobii komplekslarin antropogen tasirlora garst miigavimati, icazo verilon maksimum yiiklarin
gostaricilorindo oks olunur, bunun asilmasi landsaftin deqradasiyasina sobob ola bilor. Bu
gostaricilor orazilorin ekoloji tutumunun hesablanmasi tigiin istifads olunur.

Orazinin ekoloji tutumu onun biitiin biogeosenozlarinin, aqrosenozlarinin va sohor
senozlarinin miiayyan orazi obyektinin spesifik goraitindo miimkiin olan maksimum bioloji
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mohsuldarligidir, heyvan vo bitki alomi niimayondslorinin xarakterik torkibini (miixtalifliyi)
pozmadan obyektin antropogen ¢irklonmasini udmag gabiliyyatini tomin edir [5].

Urbanizasiyaya ugramis orazilords ekoloji tarazligin formalasdirilmasi. Boyiiyan gaharlor vo
onlarin nogliyyat vo miihandis kommunikasiyalar1 vo strukturlar1 sohoratrafi orazilori ayri-ayri
saholora ayrilir, onlarin 6lgiisii tobii arazi komplekslorinin normal faaliyysti, bitki icmalarinin va
vohsi heyvan populyasiyalarinin lazimi saymi vo torkibini saxlamaq tigiin ¢ox vaxt kifayat etmir.
Sohoratrafi tobii orazilor pargalanir vo ekoloji davamliliq keyfiyyatlorini itirir. Buna goro do,
Azorbaycanda dayanigli tobii strukturlar soklinds sohorlogmis orazilora ekoloji tarazligin
yaradilmasi vacibdir.

Natica

Iri sohorlorimizin vo sohoratrafi orazilorimizin hassas ekoloji tarazliglarinin pozulmamasi
liclin daima yenilonan genetik fondun miqrasiyasi ti¢lin soraitin tomin edilmasi prinsipial olarag
vacibdir. Tabiotdo bitki vo heyvanlarin miqrasiyast asasen hidroloji saboks boyu bas verir. Caylarin
vadilari, tobii gollarin otraf orazilori, bir qayda olaraq, intensiv inkisaf edib vo miqrasiya kanallar
kimi xidmat etmok ti¢iin uygun deyil. Miqrasiya kanallarinin rolunu an yaxsi tabii ekosistemlori név
miixtalifliyi vo yiiksok mohsuldarligi ilo segilon kigik c¢aylar, mesalor vo meso parklar,
toxunulmamig tobii orazilori oynayir. Onlarin qorunub saxlanilmasi vo todricon miihafizo olunan
tobiat orazilorinin yaranmaqda olan sistemlorino daxil edilmasi vacibdir.
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CEPTHOUKALMA OBBEKTOB HEJIBUKUMOCTH
IO MEXXKAYHAPOJIHBIM CTAHJIAPTAM

k.apx.,0oy. Canumosa A.T. Azepoaiioscanckuii Apxumexmypno-CmpoumenvHolil Yrnugepcumem

DASINMAZ OMLAK OBYEKTLORININ BEYNOLXALQ
STANDARTLARA UYGUN SERTIFIKATLASDIRILMASI
mem. iizra fd., dos. Salimova A.T. Azarbaycan Memarhq va Insaat Universiteti

CERTIFICATION OF REAL ESTATE OBJECTS
ACCORDINGTO INTERNATIONAL STANDARDS
PhD. Salimova A.T. Azerbaijan University of Architecture and Construction

AnHoranusi: [IpoextupoBanue 5HEpProdPPEeKTUBHBIX 3AaHHUIA CETOAHS CTAJO OJHOM U3
MIPUOPUTETHBIX 3a7a4 COBPEMEHHOCTH, aKTYaJIbHOCTh KOTOPOIl HE BBhI3bIBAET COMHEHUS. B mepByro
ouyepeslb 3TO CBSI3aHO C IMOCTOSHHO PacTyIIMM HOTPEOJIEHUEM SHEPruu 3JaHHUSIMU, a TaK XKe C
pocTOM ILIeH Ha »HeproHocutenu. Ha ceromHsmHUI JeHb W3MEHWIUCh KPUTEPUU OLIEHKH
aApXUTEKTYPHO-TPAaJOCTPOUTEIBHON JEATEIILHOCTH -- MOCIIE JKECTKUX IKOHOMUYECKUX CTaHIAPTOB
CTaBUTCS BO TJlaBy OLIEHKAa KadecTBa cpenbl oOuTaHusa denoBeka. Ceprudukanus — gaer
BO3MOXXHOCTh ~ pa3BUBAaTh INEPEOBble HHHOBALIMOHHBbIE pa3pabOTKH, UMEET MO3UTHUBHOE
SKOHOMUYECKOE BO3/IEHCTBUE 3a CUET NOBBIMICHNUS () PEKTUBHOCTHU 3/IaHUS

KuaroueBble ciioBa: »Heproo@@ekTHBHbIE 3JaHUs, apXUTEKTypa, dSHeprocOepexeHue,
cepTuduKarms.

Xiilasa: Enerji somoroli binalarin layihalondirilmoasi miiasir dovriin aktual vo  prioritet
problemloridir. Bu, ilk névbods binalarin daim artan enerji istehlaki, eloco do enerji qiymaotlorinin
artmast ilo baghdir. Bu giin memarliq vo soharsalma foaaliyystinin qiymetlondirilmasi meyarlari
doyisib: mithiim iqtisadi standartlardan sonra insanin yasayis miihitinin giymotlondirilmasino
ustlinliik verilir. Sertifikatlasdirma prosesi innovasiyalarin totbiqini zorurilogdirir vo binanin
somaraliliyini artirmaqla yanasi iqtisadi artima da sobab olur.

Acar sozlar: enerjiyo gqonaot edon binalar, memarliq, enerjiyo qonaat, sertifikatlagdirma.

Summary:The design of energy-efficient buildings is currently a paramount task, the
relevance of which is beyond doubt. Primarily, this is associated with the continuously increasing
energy consumption of buildings and the escalating prices of energy resources. Today, the criteria
for assessing architectural and urban planning activities have changed - after strict economic
standards, the assessment of the quality of the human environment is given priority. Certification
provides the opportunity to develop cutting-edge innovations and has a positive economic impact
by increasing building efficiency.

Key words: energy-efficient buildings, architecture, energy conservation, certification.

Beenenue: B crpanax EBpomeickoro coro3a BaKHBIM HAIPABICHUEM SIBIISIETCS IPOCKTHU-
pOBAHME M CTPOUTENBCTBO DHEProdp(HEKTUBHBIX 3JAHUM - «3€]IEHOE CTPOUTENLCTBOY [0, €.73].
3€JIEHOE CTPOUTENBCTBO — METOJ IIPOCKTUPOBAHUS, CTPOUTEIBCTBA U IKCILTyaTalluu 34aHUH, LENb
KOTOpPOTO CHM)KEHHE DHEPIo- U PECypCcOnoTpedIeHne 31aHUi U COOPYKEHUH MPU COXPAHEHUU WIIU
MOBBIIICHNH KOM(OPTHBIX YCIOBUH MuKpoknuMmaTta. K 3amauam, pemaeMbIM MOCPEICTBOM
3€JIEHOT0 CTPOUTEIBCTBA, OTHOCATCS: YMEHBLIEHHUE HETaTUBHOIO BO3JEHCTBUS HAa OKPYKAIOLIYIO
Cpelly; COKpallleHHe IOTpeOJeHus MPUPOJHBIX PECYpCOB B IPOLECCE SKCIUTyaTallud 3[aHUH;
MTOBBIIICHUE YHEPTETUICCKON YPHEKTUBHOCTH 31aHUN U COOPYKEHUH.
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BHueapenue cuctem cepTudUKanuy 37aHUN O KPUTEPUSAM SHEProd(PpPeKTHBHOCTH TaKUX, KaK
amepukanckas cuctema Leadership in Energy & Environmental Design (LEED) — peiitiarosas
cuctema i SHEprodPPeKTUBHBIX U HKOJOTMYECKH YHUCTHIX 3[aHUM, W OpuTaHCKas cucTeMa
Building Research Establishment (BRE), Environmental Assessment Method (BREEAM) —
BEIyIIUH B MHpPE METO]| IKOJOTUYCCKOW OIICHKHU 3JaHHA B COYETAHWUU C MH()OPMHUPOBAHHOCTHIO
o0I11ecTBa HAIETUBAIOT MHBECTOPOB Ha 3aKa3 MPOEKTOB, COOTBETCTBYIOUIMX 3THM CTaHIapTam. B
HacTosillee BpeMs HSHEprodPQPeKTUBHOCTb B OOLIEM IOHATUM TPAKTYeTCs KaK pallOHaJIbHOE
UCIOJIb30BAaHUE HHEPreTUYECKUX PECYpPCOB, NMPH KOTOPOM [UId OOECHe4YeHHs TOTOo *Ke YpPOBHs
SHEPreTHYEeCKOro CHaOKeHHs 31aHui 3aTpaunBaeTCs MeHblee KOJIM4ecTBo 3Hepruu [3, ¢.7-9].

OcHoBHOe colep:kaHue. AHAJINW3 KIIOYEBBIX MPUHIUIIOB 3SKOJIOTHYECKUX OOBEKTOB
(panoHaIBbHOE  WCTIOJNB30BaHUE  BO30OHOBISIEMBIX  peCypcoB  (PHEpruu, 3€MJIM, BOJBI),
MUHUMU3ALKs OTPULATENIbHOTO BO3/IEUCTBUSI 00BEKTAa HEBUKUMOCTH HAa OKPYXKAIOILIYI0 Cpeay Ha
BCEX 3Talax *H3HEHHOT0 LUKJIA 00BbEKTOB HEABM)KUMOCTH, CO3AAHUE AJIs KHUIJIBLOB KOM(POPTHOIO
MHUKPOKJIMMATa), TO3BOJISIET CQOPMYIUPOBAaTH MEPEYeHb OCHOBHBIX (AKTOPOB MpH BbIOOpE
HKOJIOTUYECKU FPPEKTUBHOTO 3/1aHUS:

- COKpAllleHHE 3aTpaT Ha 3JIEKTPOIHEPIUI0 U BOAY, NMPH MCIOJIb30BAaHUHM BO30OHOBIISEMBIX U

aNbTePHATUBHBIX HCTOUHUKU SHEPTUH, a TAKKE PELUKINHIA PECYPCOB;

-CHWKEHHE KCIUTyaTallMOHHBIX 3aTpaT Ha COAECpKaHUE 3/1aHNUS;

-pa3BUTOCTh COIMATIBHON U TPAHCHOPTHON HHPPACTPYKTYPHI;

-cokpauieHue BoiopocoB COx.

K (pakropam BbICOKOH BOCTPEOOBAHHOCTH «3€JIEHOTO CTPOUTEIBCTBAY CIIEyeT OTHECTH:

-TYMaHUCTUYECKYIO COLMAJIbHYIO HaIlPaBICHHOCTD, MOAJEP)KUBAEMYIO BCEMH  CIIOSIMU

00IIIeCTBA;

-CHW)KEHUE DSHEPreTHYecKod 3aBHUCHUMOCTH SKOHOMHUKH CTpaHbl OT HEBO30OHOBIISIEMBIX

TOIUINBHO-2HEPT€TUYECKUX PECYPCOB;

- paloHaIbHOE UCTIOJIb30BaHUE BOJHBIX PECYPCOB;

- CHIKEHHE SKOJIOTMYECKON Harpy3Ku Ha OKPYKaIOLIyI0 Cpeay;

- IOBBILLIEHUE KAYECTBA KU3HU, 03/10POBJICHUE CPEIbl OOUTaHMUS;

- KOMMEPUYECKYIO NPHUBIIEKATEIBHOCTh, POCT MOTPEOUTENBCKOIO CIpOCca Ha 3€JIEHBbIE JKUIIbIE U

OO0I11€CTBEHHbIE 3/1aHUS.
«3eJieHble 3/1aHUSD XapaKTepU3yIOTCA CIEAYIOIMIMMHU MTOKa3aTeasiMu dHeprodhHeKTHBHOCTH:

1. YMeHnbiieHue moTpeOHOCTH B HCMONB30BAaHUHM YHEPTUH — NPUMEHEHUE ApPXUTEKTYPHBIX,
WH)KEHEPHBIX U KOHCTPYKTUBHBIX SHEProcOETAIONINX PEIICHUH.

2. Hcnonb3oBaHue BO300HOBISIEMBIX HCTOYHMKOB JSHEPIUU — HMHTETPUPOBAHME Ha CTaJUH
MIPOEKTUPOBAHUS OMOTEXHOJIOIMH, COJIHEUHBIX KOJUJIEKTOPOB, TEIUIOBBIX HACOCOB U T. I. B
CUCTEMY YHEPrOCHA0KEHNUS 30aHHUS.

DHEProsKOHOMHUYHBIE U HHEProdPQeKTUBHBIE JOMa B IOCIECIHEE JAECATHIIETHE IIUPOKO
CTPOSITCSI B 3KOHOMHUYECKH Pa3BUTHIX CEBEpPHBIX cTpaHax 3amanHoil EBpomnbl, CHIA. MHUIMAaTUBbI
no oOecneyeHHIo 3HEProd((EeKTUBHOCTH B CTPOMUTENBHOM OTpaciu MOJJAEpKUBAIOTCS Ha
roCylapCTBEHHOM YPOBHE BO MHOTHX CTpaHaXx.

B Esponeiickom coro3e neiictByer [lupextuBa EBpomeiickoro mapiamenta u Coserta
2010/31/EC ot 19 mast 2010 roga o6 sHeprocOepekeHUH 3AaHMA, KOTOpasi, COrIacHo ctathe 1 m.1.,
«...CIIOCOOCTBYET TOBBIIIEHUIO JHEPreTUUYECKUX XapaKTePUCTUK 3JaHUM Ha TEeppUTOPUU
EBpomneiickoro Coro3a, NpuHHMas BO BHUMAaHHE KJIMMAaTHYECKUE OCOOEHHOCTH, MECTHBIE
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peruoHajbHbIE YCJIOBUS, TakXe TpeOOBaHUS OTHOCHUTEIBHO MHKPOKJIMMATa Ml BHYTPEHHUX
TOMeIeHuit 1 sKoHOMHYecKyto dpdextusHocTb» [1].

B konune wutons 2023 roma Esponeiickuit Coro3 npuHsan oOHOBIEHHYIO JlupekTuBy Mo
sneproaddextuBaoctu (Energy efficiency directive), cormacno xoropoii rocynapctsa EC k 2030
rojly JIOJKHBI KOJIEKTMBHO CHU3UTH SHepronoTpednenue Ha 11,7% [7]. Ha cramum paccmorpenus
Takke HoBas penakuusi J(MpekTUBBI 00 SHepreTHuyeckux Xxapakrtepuctukax 3naHuii (Energy
performance of buildings directive, EPBD) - kortopas TpeOyeT OT BIAACIbLEB KUIOW
HeaBmwkuMocTH K 2030 roxy umets ceptudukat sHepronorpedienus e Hwke E, a k 2033 roxy —
He Hmwke D. B coorBerctBun ¢ nupextuBoil mocie 2030-2033 roga HEABMKMMOCTH C KJIACCOM
sueprodddextunocty G u FHe momnesxur apenge wumm  npojaxe [/]. Kaxmeii  o6bexT
HeBIKUMOCTH B EC [OMKEH MMETh SHEpreTHYEecKHid cepTU(UKAT, B KOTOPOM YyKa3aH Kiacc
9HEProd(PPEeKTUBHOCTH U OCHOBHBIC TTAPAMETPHI.

JlupekTrBa 00 SHEPreTHUECKUX XapaKTepucTHKax 3aaHuil cymectsyet ¢ 2001 roga, HO ¢ Tex
MOp HECKOJIbKO pa3 MepecMaTpuBaiach. B COOTBETCTBUM C 3THM 3aKOHOJATEIbHBIM aKTOM
rocynapcTa, Bxonduue B EC, k npumepy, yKeCTOUHIN CBOU CTPOUTEIbHBIE HOPMBI.

CampiMu Tomynsipable - 3T0 Oputanckas cuctema BREEAM wu amepukanckas LEED.
nporpamMmbl  «3€ICHOr0»  CTpouTenbcTBa mpoBousaT ceprudukammun B CLIA  (LEED),
Benukooputanuun (BREEAM), ®panuus (HQE), TI'epmanuun (NDBG), Snonmm (CASBEE),
Asctpamuu (GREEN STAR; NABERS), u eme 6onee, yem B 40 ctpanax (Kanana, Manus u np.).
Meton omeHkn skojnormdeckord 3¢ddexrnBHocTn 3manniit BREEAM, paspa6oranssiii B 1990 r.
Oputanckoii opranmzanueii BRE Global, cran mepBoii momoOHo#t cuctemoii. HarpioHanbHbIe
PEUTHHTOBBIE CHCTEMBI 3apyOEKHBIX CTPaH «3EJIEHOI0 CTPOUTEIHCTBA» BBICTPOEHBI IOJ CBOM
HOpMAaTUBHBIE 0a3bl B 00JaCTU CTPOUTENHCTBA, YHEPrOCOCPEKEHHSI, SKOJIOTHH U YUYUTHIBAIOT CBOU
peTHOHAJIBHBIE TPATUIINH, PECYPCHBIC, JHEPTETUIECKUE i SKOHOMHUYECKUE TIPHOPHUTETHI.

Cucrema oskonormdeckoir ceprudukammu LEED Oputa  paspaborana B 1993 ropy
aMEepUKaHCKUM coBeToM 1o «3esneHoMmy crpoutenscTBy» USGBC (The United States Green
Building Council), [2] Ananramnus «3€lCHBIX CTaHIAPTOB» BEAYIIUX CTpaH B JIPYTUX
rocynapcTBax 0aszupyeTcs Ha NMPUHSATHH 33 OCHOBY M HOPMAaTHBHO-METOJUYECKOW 0a3bl CTpaH —
nunepos 3eneHoro npwkenns (LEED — Kanana u ap.).

B ®unnsuaumn  pacnpoctpanéH cranaapt «Promise Ex», npunarteni B 2003 rogay, KOTOpbIi
U TOpUMEHSeTCS s OLIGHKU HOBBIX U JIABHO CYIIECTBYIOLIMX JKWIBIX, OUCHBIX M TOPrOBBIX
3TaHUM.

Cucrema ceprudpukanmn GSBC Obuia paszpadorana HemenkuM COBETOM IO YCTOHYHBOMY
crpoutenbctBy (DGNB) mis ucnons30BaHusi B Ka4eCTBE MHCTPYMEHTA MPH MPOCKTUPOBAHUH U
OLIEHKE KauecTBa 3[laHUi BO BCeCTOpOHHEH nepcnektuse. [loctpoena Ha 6 kaTeropusx (IKOIOTHs,
HSKOHOMHKA, COLUYM M KYyJIbTypa, (YHKIMOHAIBHOCTb, TEXHMYECKOE KauyecTBO, IPOLECCH U
tepputopusi). [lpuBs3anHas K HallMOHAJIFHBIM HOpPMaM, OHa OLIEHHWBaeT oOIIyI0 3(PPEKTUBHOCTD
3laHUsl M €ro JKW3HEHHbIM nukia. CTaHmapT co3laH IpU coTpyAaHHuYecTBe opranuzauuii DGNB
(Hemenxuit Coset no YcroitunBomy CrpoutensctBy) 1 BMVBS (denepansnoe MunuctepcTBo
Tpaucnopra, OGycTtpoiicTa u I'pagocTponTenscTsa).

C 2009 rona npoBoautcs ceptudukanus 3nanuil. Oprannzanus «Canada's Green Building
Council» (Kanamckuii coBeT MO «3€JIEHBIM 3[IaHUSAM») aJanThpoBaja amepukaHCKyto «LEEDy.
Crangapt «LEED Canada» oneHuBaeTr OOBEKTH MO KPUTEPHUSIM HKOJIOTMYECKOTO COCTOSHHUS
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3€MEJIBHOTO Y4acTKa, SKOHOMHOI'O HCIOJb30BAaHUS BOJABI M DJEKTPOIHEPIUH, BIHSHUSA Ha
3arps3HeHue atMoc(epbl, HCHOIb3YeMbIX PECYPCOB M KauecTBa CTPOMTEIBHBIX MAaTepHajIoB,
KauyecTBa BHYTPEHHET0 MUKPOKJIMMaTa M1 MHHOBAalIMOHHOTO au3aiiHa. «Built Green Canada» (2003)
- CTall «3€JIE€HBIM» CTAHJIAPTOM HOBBIX 3/IaHUN JKUJIMIHOTO CEKTOpa, I/I€ OLEHKa MPOBOJUTCS Ha
OCHOBE YeThlpeX KpuTepueB: d(PQPEKTUBHOE HUCIOIB30BAHUE JJIEKTPOIHEPIHH, KadyeCTBO
BHYTPEHHEI0 MMKpPOKJIMMAaTa, HCIOJb30BaHUE PECYpcoB (BKIIOYAs YTHIM3ALUIO OTXOJOB),
BO3JICHCTBUE Ha OKpyxawulyr cpeny. B ampene 2005 roma npasutenscTBO KaHaael mpuHsiiio
3aKOH, COIJIaCHO KOTOpOMY Bce (erepayibHble O(QHCHBIE 3[aHUS JOJKHBI MPOEKTHUPOBATHCA U
peKkoHCTpyHpoBaThest B coorBeTcTBUU co ctanmaptom «LEED Canada Gold». Cranmapt «LEED
Canada-NC» mns HOBOCTpoek paspaboran B 2004 romy, cranmapt «LEED Canada-Cly mis
KOMMEpPUYECKHX UHTEphEPOB - B 2006 T .

Bo ®panmmnm accommarueit ASSOHQE paszpab6ortan cranmapt HQE (BricokokauecTBEeHHBII
Oxonornueckuit CTaHaapT), OCHOBAHHBIM Ha MPHUHIMMAX yCTOWYMBOTO paszButus. B 2009 romy
BRE u CSTB (®pannysckuii CtpourensHslii Hayuno-uccnenoBatensckuil Llentp) u ee punnan
CertiVEA monmucanu memopanaym o corpyaaudectBe BREEAM u HQE ¢ menbio co3manus u
pa3BUTHs OOIIEEBPONEHCKOr0 CTPOUTEIBHOIO METOJa KOJOTMUECKOW IKCIEpTU3bl, 6a3upysach Ha
TOM, 4TO 00a CTaHJapTa UMEIOT OOIIKE YePThl U PHIHOK.

B ocHOBe cTaHmapTOB paccMaTpUBAIOTCS CIEAYIOLIME KaTeropuu: 3HEprod(deKTUBHOCTH;
palMOHAJIbHOE HCIIOJIb30BAHUE BOJHBIX PECYpPCOB; JKOJIOTMYECKH YHCTBIE CTPOMUTEIbHBIE
MaTepuallbl; pa3MelleHHe OO0OBeKTa Ha TEPUTOPUH, KOI(PPHUIMEHT O3eNeHEHUs, KadyeCTBO H
KOMGpOPT MpOXHUBAaHUSA (ECTECTBEHHOE OCBEILEHHE, TEeMIIEPATypHBIH pPEeXHUM, <«3eJeHOe
ynpasienue» 3aanuem), |5, ¢. 234].

Haunbonee monHbIA 0XBaT TpeOOBaHUI K 3MaHHUSIM COACPKUTCS B HeMenkoir moxenu. Ilo
CPaBHEHHMIO C AMEPUKAHCKUM M AHIVIMHCKUM CTaHJApTOM, TJE€ HapsAxy C 3KOJOTHYECKUMHU H
sHepreTHdeckuMu TpeboBanusamu, pedTHHr DGNB BkitouaeT G10KH OLEHKU MO SKOHOMHYECKHM
nokasarensm (LCC, life circle cost - crouMoCTb ®H3HEHHOTO IUKJIA 3/IaHKs1) ¥ OOIIECTPOUTEIbHBIC
XapaKTEPUCTHUKU (JI0JITOBEYHOCTb, TEIIOYCTOMUNBOCTbD, IPOTUBOIOXKAPHYIO O€30IaCHOCTH U JIp.).

Cnenyer OTMETUTD, YCIEUIHOCTh MEPONPUATHUN IO IHEProcOEpekeHUI0, KOrjga rocyaapcTBo
OKa3bIBAET B 3TOM MOAJEPKKY ITyTEM CTUMYJIUPYIOLIUX U IPUHYAUTEIbHBIX MEPOIPUATHH, a TAKKE
IPOCBETUTENILCKUX METO0B.  OTOENbHO MOXXHO OTMETUTh MEXaHU3Mbl, CTHUMYJIUPYIOIINE
COOCTBEHHUKOB >KUJIBIX ITOMENICHHUH K MPOBEACHUIO SHEProcOeperaruux MEPOIPUITHIA.

Bo-miepBrIX, 310 pasnuunbie cyocuauu. Hanpumep, B I'epmannu B 2008 romy ObUTH BBIIEICHBI
cybcuIuH Ha SHEprocOeperarolylo peKoHCTPYKIMIO 31aHuil B pasMepe 1,5 munnuapaos espo [8].
Jlisi COOCTBEHHUKOB JKWIbs, IUIAHUPYIOIIMX TPOU3BECTH PEKOHCTPYKLHMIO JOMa C IEJIbI0
HOBBIIIEHUS] €0 TEIUIOTEXHUYECKUX XapaKTEePUCTHK, MPEAyCMaTPUBAETCSl CHUKEHUE HAJOrOB Ha
20%. Taxxe HEIUIOXUM CTUMYJIOM MPU3HAIOTCS OAaHKOBCKHUE KPEIUTHI CO CHUKEHHOM MPOLIEHTHOU
craBkoi.. B CIIIA sHepreTHueckue KOMIIAHMM YCTAHABJIMBAIOT JIBIOTHBIE Tapu(bl HA OIJIATY
sHeprun s sHeprooddextusnbix snanuit [10]. Tak ¢upmam, pemuBmMM MOBBICHTH CBOIO
sneprodddextuBnocts B CIIIA mnpemoctaBisitorcst OECHpOLCHTHBIE KPEAUTHI U CKUIKH OT
9HEeprocObITOBbIX KoMmaHwidi. Kpome Toro, MunucrepcrBo snepretuku CIHIA mnpenocrasiser
JOTIOJTHUTEJbHBIE CPEJACTBA IITAaTaM JJIS MOAJCPKKHU JYYIIUX dHEProcOeperaommx npoeKToB Ha
KOHKYpCHOI ~ ocHoBe.. Takke  cyliecTByeT mOporpaMma  IOMOLIM Ui MOAJNEPKKU
MaJIo00ECIIEYeHHbIX ceMed B 3KOHOMUM 3Hepruu. CyTh, KOTOPOH 3aKitoyaeTcs B TOM, UTO
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rocyaapCTBCHHBIC ITPOU3BOAUTCIIN PCMOHTHBIX pa60T 3aMCHAIOT OTOIIUTCIIBHOC U BECHTUIIAIITMOHHOC
O60py,HOBaHI/IC I ceMel ¢ HU3KMMU T0XOJaMH I10 IleHaM ropa3ao HHUXXC PbIHOYHBIX.

B ABcTpum Ha OTOIUIEHHE W TOpsYee BOAOCHAOKCHHE JIOMAIHHE XO3SHCTBA PACXOMYIOT
okoJio 4,5% cBoero Oromkera. [IpaBUTENBCTBO CTPAHBI ¢ MOMOIIBIO CHEIUATM3UPOBAHHOTO OaHKa
OCYIIECTBIISIET CyOCHIMPOBAHUE MO HECKOJHKHUM HAIPABICHUSIM: OXPaHa OKPYXArolleld Cpeibl U
sHeprocoepexxenue (25%), maBectunuu aius obopynoanust TOIl (ot 10 mo 20%), rpanTel Ha

yIydIeHHe TEIIOBBIX XapaKTePUCTHK CTaphix 1oMoB (25-30%) [9].

B Slmonun m Kurtae ¢upmbl, He COOIOMAIONIME CTAHIAPTHI SHEPTOCOCPEIKCHHS CTAHOBSTCS
M3BECTHBI BCEH CTpaHE U ATO JAET HEIUIOXOW pe3ynbTaT. PazimuuHble JIBIOTHI NMPEJOCTABISAIOTCSA U
JoMOBJiaaenbliaM: B bputanum Moryr Oparb  JBIOTHBIE KPEOUThl Ha  YIy4dllEHUE
sHepro3pdexTuBHOCTH AO0MOB, a B CIIIA mpu mokymnke TEIUIOU30JISIIIMOHHBIX MaTepUajIoB MOXKHO
nonyyuTh ckuaky 1o 3000 pommapoB. XopomdM NpUMEpOM sIBISETCs onbIT ['epmaHuu B
MOBBIIIEHUH YHEPTO3(PPEKTUBHOCTH B KHIJIUIITHOM CTPOMUTENbCTBE. 'epMaHus €XeroaHo BbIIEISIET
CyOCUANH Ha PEKOHCTPYKIIMIO 3[aHUI C MCIIONB30BAHHEM SYHEProcOeperammux TexHoaorui. J{ms
JIOMOBJIQ/IETIbIIEB, KOTOpHIE IUIAHUPYIOT OTPEMOHTHPOBATH CBOM JOMa JJI YAY4YIIEHHUS CBOHMX
TEIJIOBBIX XapAaKTEPUCTHK, IPEIYyCMaTPUBAETC CHUKEHHUE HAJOroBoil Harpys3ku Ha 20 %, Bblgaya
OAHKOBCKHUX KPEJIUTOB ¢ 00J€€ HU3KUMH IMPOLEHTHBIMU CTaBKaMHU.

B nocnennee Bpems Bo ®panuuu, Wramuu, Ilopryramum m HMcenanuum, I'penmu cramu
IPOBOIUTHCS IPOTPaAMMbI CTUMYJIUPOBAHUS <«3EJIEHBIX» PEMOHTOB IPU OMOIIH JIBTOT.

Bo ®panuum — crpane, 3aHUMAaOIIEd l-€¢ MECTO B PEUTHHIE CaMbIX MEPEAOBBIX C TOYKU
3peHusi 3Heprod(HEeKTUBHOCTH TOCYAApCTB — JIEUCTBYET 3aKOH, 3allpellaloliuii MOBBIIIATH
apeHJHYIO TUIaTy 3a XKWIbE ¢ dHepreTHueckuM ceptudukarom F u G 1o Tex mop, moka He OynaeT
MPOBEAEH COOTBETCTBYIOUIMI PEMOHT M IMOBBIIIEH cTaTyc 3HeprodddexruBuoctn. Bo Ppaninmmu
BCE KWIBLIBI JIOMOB, CIaHHBIX A0 1977 roma, pemuBIINe YTEIUIUTh 3/1aHUE, MOTYT MOJIYYHTh
CKHMJIKY U CHWXeHue HasoroBod craBkd Ha 40 %. C suBaps 2025 rona miaHupyeTcsl 3alpeTUTh
clavy B apeHAay *uibs kiacca G, ¢ 2028 roga — kimacca F, ¢ 2034 roga — kiacca E.

Taxas >xe kapTuHa Habmogaercs B Uramum, rae nias pelHKa HenBmwxkuMmoctn B 2020-2022
roay» Obuta npusATB «IIporpamma Superbonus 110», Mo JaHHBIM O0TpacaeBOro HaOIIOAATEIEHOTO
neHrpa, 80% kBaptup u goMoB B Mramum He nocturaror kinacca D, a 59% nomoB naxe He
otHocATcsl K kimaccy E. UtoObl cootBeTcTBOBaTh TpeboBaHusM mupektuBbl EC, x 2030 romy
HE00X0IMMO MPOBECTH PEKOHCTPYKIUIO HE MeHee 6,1 MIH »kuibIxX 31aHuil — B cpenneM 871 000
3IaHUI B TO1, TO €cTh 7,2% xuioro QoHa.

AzepOaiijpkaH Takke y4yacTBYyeT B Iporpammax  cepTudukanuu. 6sbul co3gan CoBer 1o
9KOJIOTUYECKOMY CTpOUTENbCTBY AzepOaiimkanHa (GBCA), KOTOpBI MPUCYXKTAET CepTUDHKATHI
LEED. B mocnennee necsatuneTtue, B AzepOaiipkane ObUT peaqn30BaH psijl MUIOTHBIX MPOEKTOB 10
BHEJIPEHUIO dHEProcOeperanux CUCTEM B IPOMBIIIJIEHHOM U TPaXK/1aHCKOM CEKTOpax.

B 2017 romy Obin pa3pa®oTaH  HAalMOHAJBHBIM CTAaHAAPT MO SHEProd(h(HEKTUBHOCTH
AsepOaiipkana — Green Zoom Azeri, HaMOHAJbHBIA CTAaHIAPT MO AHEProdPQEeKTUBHOCTH,
Oasupyrommiics Ha crangapte GREEN ZOOM (Poccust). Pa3paboTurikamMu ctaHgapTa sIBISIOTCS
HITO «CoBeT 1m0 3KOJIOTHYECKOMY CTpOUTENbCTBY AzepOaiimkana» (AzGBC) um poccuiickas
WHXEHepHas KoMnaHus «bopo TeXHUKN.

beuta npoBenena ceptudukanus orenst Fairmont Baku, pacmonoskeHHOro B KOMILIEKCe
Flame Towers - B xome KOTOpOil OTMEYEHa BBICOKAs SHEPro-3pQGEeKTHBHOCTh OAIIHU OTEIsS

Fairmont, suepromnoTpedienue kotopoit Ha 23% MeHbIIIe 10 CPAaBHEHHIO ¢ 0A30BbIM 3[AHHUEM TI0
crannapty ASHRAE.
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Kak Buamm, moka cepTHdUKanus 3JaHUA MO  CTaHJAapTaM Hayaida pa3BUBAThCA B HaIeH
CTpaHe Ha pbIHKe KoMMepueckoil HenBmxuMoctu. OducHoe 31anue Baku White City B Ar Llexep
— mostyqrIio ceprudukanuio mo cranaapty BREEAM.

Oduc AzTelekom Obul cepruduuupoBan mo amepukanckoMy cranaapty LEED kak
«3enensiiny. Kommeke Crescent Bay (2024) cooTBeTCTBYeT aMepUKaHCKOMY 3€JICHOMY CTaH/IApTY.

B paMmkax MeXIyHapoJHOrO NapTHEPCTBA TEXHOJIOTMM 53KOHOMHUHM JHEPrUM AKTHBHO
NPUMEHSIIOTCS B XOJE CTpouTenbcTBa >kuioro ¢onaa B Kapabaxckom peruone, riae cpeau
MIPUMEPOB - KYMHOE» CeJI0 Arajibl B 3aHTMJIAHCKOM paloHe.

B mHacrosimee Bpemst 3Ta paboTa BEAETCS IO HEMOCPEICTBEHHBIM KOHTPOJEM TJIaBBI
rocynapcTBa Ha 0a3e pa3BUTHS 3aKOHOJIATEIBHOM 0a3bl U MOJ3aKOHHBIX aKTOB - TaK, B utoie 2021
roga Ob1  mpuHAT 3akoH «O  palMOHAJBPHOM  HCIOJB30BAHUU  HHEPrOpecypcoB U
sHeprodhPpeKTUBHOCTHY. TaKoM MOX0/] CTaJI BAXKHBIM IIIarOM B CTPOUTENLCTBE A3epOaiikana.

BriBoanl

Ha cerognsimnuii 1eHb U3MEHWINCHh KPUTEPUU OLICHKU apXUTEKTYPHO-TPaJOCTPOUTEIHHON
JESATENBHOCTH -- N10CJIE )KECTKUX SKOHOMMUYECKHUX CTaHAAPTOB CTAaBUTCS BO IVIaBYy OLIEHKA KaueCTBa
cpeasl obutaHus dyenoseka. Ceprudukaus Ja€T BO3MOJKHOCTb pa3BUBaThb IEPEIOBBIC
WHHOBAIIMOHHBIE Pa3pabOTKH, HMEeT TIO3UTHBHOE SKOHOMHYECKOE BO3/ACHCTBHE 3a CYET
noBbIIIEHUST 3(P()EKTUBHOCTU 3AaHMSI, 4YTO, €CTECTBEHHO, CHMYKAET CTOMMOCTbH JajbHeien
sKCIuTyaTtanuu. M, B Toke Bpems, cepTH(HKaIMs TIO03BOJISET 3alIUTUTh MOTpEeOUTENe OT
HEKa4yeCTBEHHON mponaykuuu. Mcxons u3 ombiTa 3apyOeXHBIX CTpaH, HEOOXOAMM KOMIUIEKCHBIN
MOJXOJI, COBEPIICHCTBOBAHUE JEUCTBYIOIIETO 3aKOHOAATENbCTBA, pa3pabOTKa MPaBOBBIX U
TEXHUYECKUX MEp CTHUMYJIHPOBaHUS, NPUMEHEHHE SKOHOMHYECKHX U IPABOBBIX MEXaHH3MOB
BO3/JICHCTBUS HA COOCTBEHHUKOB Wb U CTPOUTENIbHBIE KOMITAHUU.

AKTyaqbHOCTh COIMAJbHO-DKOHOMUYECKHMX M TEXHOJIOTMYECKHX (DaKTOPOB pa3BUTHS
«3€JICHOT0 CTaHAapTa» B AzepOaii/pkaHe He BBI3bIBACT COMHEHUH. A3epOali/pkaH CerofHs sBIseTCs
MPUMEPOM YCIEHIHOTO MEepexojJa Ha ajlbTepHATHUBHBbIE HCTOYHUKUA SHepruu. OOuH U3 myreu
YCTOMYMBOTO pPa3BUTUS  COCTOMT B  PAlMOHAIBHOM PECypCOINOIb30BAHUM;, MHMHHUMHU3ALNU
BO3JICHCTBUSI 00BbEKTa HEABM)KMMOCTH Ha OKPYXKAIOUIYI0 Cpely; B CO3/1aHUU KOM(OPTHON cpeibl
KU3HEIEATEIbHOCTHU [T HaceJeHUsI, pa3pabOTKH CUCTEMY CepTU(HUKAIMU 3TaHUU, aKTyaJIbHO IS
AszepOaiimkaHa.
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AZORBAYCANIN TIKINTI SONAYESININ YUKSOK ROQABOT QABILIYYOTIND
KECIDiI BiM TEXNOLOGIYALARININ TOTBIQI iL® BAGLIDIR
memarliq tizra f-d., dosent Cafarov N.N. Azarbaycan Insaat Memarlq ETI

MEPEXO/]I CTPOUTEJBHOM IMPOMBIINIJIEHHOCTH A3BEPBAVI)KAHA K BBICOKQI71
KOHKYPEHTOCHOCOBHOCTHU CBSI3AH C IPUMEHEHUEM BIM-TEXHOJIOT'UA
Kawuo. apx., ooyeum /xncagpapos H.H. Azepoaiiosxcanckuii HUU Cmpoumenvcmea u Apxumexmypol

THE TRANSITION OF THE CONSTRUCTION INDUSTRY OF AZERBAIJAN TO HIGH
COMPETITIVENESS IS CONNECTED WITH THE APPLICATION OF BIM TECHNOLOGIES
Phd., docent Jafarov N.N. Azerbaijan Research Institute of Construction and Architecture

Xiilasa: Diinyanin bir ¢ox 6lkslorinds tikinti sonayesinin daha yiiksok rogabot gabiliyyati
soviyyosino kecidi bilavasito BIM texnologiyalarin totbiqi ilo olagodardir. Mogalodo BIM
texnologiyasinin mahiyyotinin izah1 verilir vo tohlili aparilir, bu texnologiyanin xarakterik
uistlinliiklori toqdim edilir. Belo ki, tikinti kompleksi igtisadiyyatin an vacib sahslordon biridir, hor
bir tikinti enerji tutumlu va yiiksok vasait talob edon bir prosesdir, onun dayari diizgiin totbiq olunan
idaroetmonin vo gobul edilon layiho gorarlarindan birbasa asilidir. Rogomsallagdirilma sahosindo
miiasir diinya tocriibasinin, tikintido keyfiyyot vo somaroliliyi artiran BIM texnologiyalarinin
xisusiyyatlorinin,  dstiinliiklorinin ~ vo  totbiginin  Oyronilmesinin  aktualligi  moqalodo
osaslandirilmigdir.

Acar sozldr: binanin informasiya modeli, memarliq, tikinti layihasi, innovativ texnologiya,
layihoalondirma, informasiyanin idars edilmosi.

AnHoTauusi: Ilepexon  cTpouTenbHOM oTpacnmu Ha 0Oojee  BBICOKHHM  YpPOBEHB
KOHKYPEHTOCTIOCOOHOCTH BO MHOTHX CTpaHax MHpa HAmpsMyl0 CBs3aH c¢ mpuMmMeHeHuem BIM-
TexHojoruil. B crathe oOBsICHEHa M IpoaHalIW3MpoBaHa CyTh TexHosoruu BIM, mpenctaBieHsl
XapaKTepHbIe TPEUMYIIECTBA 3TOM TEXHOJOTHU. WTak, CTPOUTENbHBIM KOMIUIEKC — OJHA U3
BOXHEHINX cep IKOHOMHUKH, KaXKITO€ CTPOUTEIBCTBO — ATO DHEPrOCMKHH M JOPOTOCTOSIIUI
MPOLIECC, CTOMMOCTh KOTOPOT'O HAMPSAMYIO 3aBUCUT OT MPABWIBHO MPUMEHSEMBIX YIPABICHUECKUX
U MPOEKTHBIX pelieHuid. B craThe 000CHOBaHA aKTYyalbHOCTh M3YUEHHUS COBPEMEHHOI'O MUPOBOIO
ombiTa B chepe mudpoBU3aNKK, OCOOCHHOCTEH, MPEUMYIIECTB U IpuMeHeHns BIM-texHomnorui,
MOBBIIIAIONINX KaueCTBO U 3()(HEKTUBHOCTH B CTPOUTEIILCTBE.

KuaroueBble cjioBa: uH(pOpMAIMOHHAs MOJENb 37aHHSA, ApXUTEKTYpa, CTPOUTENIBCTBO,
MPOEKTHUPOBAHNE, UHHOBALIMOHHBIE TEXHOJIOTUH, yIIpaBlieHHe HHPOpMALUEH.

Summary: The transition of the construction industry to a higher level of competitiveness in
many countries around the world is directly related to the use of BIM technologies. The article
explains and analyzes the essence of BIM technology and presents the characteristic advantages of
this technology. So, the construction complex is one of the most important areas of the economy;
each construction is an energy-intensive and expensive process, the cost of which directly depends
on correctly applied management and design decisions. The article substantiates the relevance of
studying modern world experience in the field of digitalization, features, advantages and application
of BIM technologies that improve quality and efficiency in construction.

Key words: building information model, architecture, construction project, innovative
technology, design, information management.

Tikinti kompleksi iqtisadiyyatin an vacib sahalarinden biridir, har bir tikinti enerji tutumlu va
yiiksok vasait tolob edon bir prosesdir, onun doyari diizgiin totbiq olunan idarsetmonin vo qobul
edilon layiho qgorarlarindan birbasa asilidir. Mohz bu sobabdon tikinti toskilatlariin rohbarlorino
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tikinti xorclorinin azaldilmasi {izro mosalalori daim holl etmok lazim golir. Olkomizds bu masalonin
ilkin morhalalords holli vo tikinti kompleksini dovriimiiziin realliglarina uygunlasdirmaq maqsadi
ilo sohorsalma foaliyyotinin roqomsallagdirilmasit sahosindo miiasir diinya tocriibosinin, tikintido
keyfiyyot vo somoroliliyi artiran BIM texnologiyalarinin xiisusiyyatlorinin, {istiinliiklorinin vo
totbiqinin Gyronilmasi aktual masalslordondir. Bu baximdan tikinti siyasati vo prosedurlari, texniki
normalar va standartlar, institusional tonzimlomalor vo potensialin artirtlmasi ilo bagli masalslorin
miizakirasi iciin 6lkamizin Bdyiik Britaniya vo Simali irlandiya Birlosmis Krallig1 ilo amokdashg:
corcivasindo Dovlot Sohorsalma vo Arxitektura Komitosi Binalarin Informasiya Modellosdirilmosi
texnologiyalarinin totbiqi ilo bagli respublikanin miixtslif uygun sahslori iizro dovlot togkilatlart vo
tabeliyindo olan strukturlari ilo 20-22.05.2024-cii il tarixlorindo goriislor kegirmisdir.

Dévlat Soharsalma va Arxitektura Komitasi vo Asiya Inkisaf Bankinin birgs toskilatgilign ilo
sohorsalma, memarliq vo tikinti saholorindo gabaqcil texnologiyalarin totbiqi va inkisafini miizakiro
etmok mogsadilo “BIM va agilli sohor texnologiyalarr” mdvzusunda 30, 31 may 2024-cii il tarixindo
tolim toskil olunmusdur.

Bu tolimlords BIM-in asas prinsiploeri, istifade sahalari vo onun layihs idaragiliyinds rolu izah
edilmisdir. Bunun ardinca BIM proqram tominatinin niimayisi kecirilmis va istirak¢ilar program
tominatinin funksionallig1 ilo yaxindan tamis olmaq imkani oldo etmislor. Homginin yerli
miitoxassislor va tolim istirak¢ilar1 BIM vo digor innovativ texnologiyalarin 6lkomizdo totbigi vo
inkisafi barado fikir miibadilosi aparmislar.

Ingaat sonayesindo roqabatqabiliyyatliyin, somaraliliyin artirilmast mogsadilo yeni formalarn,
metodlarin vo sistemlorin islonib hazirlanmasi vo totbiq olunmasi elmi vo totbiqi todqiqatlarin
miasir tendensiyalar nozoro alinmagla aparilmasi naticosindo 6z tohfasini verir. Diinyanin bir ¢ox
olkolorinds tikintinin daha yiiksok roqabot qabiliyyati soviyyasino kecidi bilavasito tam hiiquqlu
BIM modellorinin yaradilmasi ilo olagodardir. Yoni, BIM texnologiyalar1 bir sira problemlorin
holline imkan verir: layiholondirmo miiddeati, sohflor, tokrar islorin goriilmasi xeyli azalir,
molumatlarin etibarlig1 vo slg¢atanligr artir, tamamlanmis binanin istismar effektivliyi yiiksalir.

Qeyd etdiyimiz kimi, bina vo qurgularin tikinti layihasindo onlarla podratg1 vo ylizlorlo masin-
mexanizm, minlarls insan, uzun miiddst vo on minlorlo meqabayt informasiya tolob olunur.

Son dovrlards diinyada, xiisusan do sonayelosmis dlkolords BIM-in totbiginin ohomiyyatli
doracado artdigr miisahids edilir. ABS tikinti sektorunda BIM-i isloyib hazirlayan va totbiq edon ilk
olkolarden biridir. Bu, BIM bazarinin ohomiyyatli deracads inkisafina sobab olmusdur. Qlobal BIM
todqgiqatina (2021-ci il) goro, layiholondirmo sonayesindo miiossiso vo togkilatlarin totbigetmo
nisbati demak olar ki, 80% toskil etmisdir.

Miixtolif xarici &lkolorin 6z BIM proqramlarinin (Ingiltera, Singapur, Rusiya, Belarusiya,
Qazaxistan va s.) hazirlanmasi vo onu tonzimloyon hiiquqi, qanunverici bazanin formalasdirilmasi
iiciin tolob olunan miiddot 3 ilden 5 ilo qodor dayisir. Ingiltors vo Singapur 2016 vo 2015-ci illorden,
digar 6lkalor iso yaxin ddvrlordon artiq BIM texnologiyalarmin totbiqina nail olublar (2022-ci ildo
Rusiya, 2023-cii ildo Belarusiya vo 2023-cii ildo Qazaxistan). BIM texnologiyalarinin tatbigine
kecid ticlin hokumaot, biznes vo elmi dairolorin oshomiyyatli doracads istiraki tolob olunur. Mévcud
dostokloyici mexanizmlorin oksoriyystine tolimatlar, is¢i qruplar, BIM portallari, pilot layihalor,
standartlar vo ugurlu yol xaritosi iigiin vacib olan digor elementlor daxildir.

Birlosmis Krallig BIM prosesindon istifado edon ilk 6lko kimi tanmmir. O, bugiinkii ISO
19650 iiclin asas olan BS1192: 2007 standartini isloyib hazirlamisdir. 2021-ci ildon etibaron iso
binalarin layiholorindo BIM-in gobulu vo totbigi iizro beynolxalq lider olmaqda davam edir. O,
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2007-ci ildon etibaron beynolxalq soviyyads taninan BIM standartlarim hazirlayir vo totbiq edir.
Onun standartlar1 daxili standart ISO 19650-nin asasini togkil edir. Bundan slava, dovlat torafindon
maliyyalosdirilon biitiin layihoalor 2016-c1 ildon bari BIM-don istifados edir.

PlanRadar (2021-ci il) toraofindon aparilan son sorgu gostorir ki, 2011 vo 2020-ci illor
arasinda BIM haqqinda molumatliliq vo istifadode ohomiyyatli artim olmusdur. Xiisusilo Rusiya
BiM-don istifadoni mocbur edon ganunlar baximindan éndadir. Tohlil olunan &lkelorin heg birindo
BiM-in standartlasdirilmas1 vo mocburi totbigi ilo bagli bu goder qayda qobul edilmoyib.
Finlandiya, Norve¢, Danimarka vo Hollandiya kimi Skandinaviya olkolori, ardinca iso Fransa,
Almaniya vo Ispaniya BIM-in totbiq olunan qabaqcil programlarinin {istiinliiklorindon
faydalanmisdir.

2019-cu ilin sonlarinda baslayan qlobal COVID-19 pandemiyasindan sonra diinya iizro
tikinti firmalar1 doyison is miihiti noticosindo rogomsallasma prosesini giiclondirmislor. Bu
texnologiyalarin faydaliligi, eloco do onlarin uzaqdan idaroetms va layihalorin slagalondirilmasi
kontekstindo istifado potensiali daha aydin goriinlir. Noticodo, bozi 0Olkolordo illorlo toxiro
salindiqdan vo ya coxsayli doyisiklikloro moruz galdiqdan sonra BIM -in totbigi tosdiq edilmisdir.
Mosalon, Rusiya 2020-ci ilin sonuna godor BIM-in osas sonadlorini tosdiq etmoklo iraliloyis oldo
edib vo coxsayl tikinti firmalarma layiholorindo BIM-dan istifado etmoyi tovsiya etmisdir. Liderlik
baximindan, 2015-ci ildon foaliyyat gdstoron Avropa Ittifaqinin is¢i qrupunun missiyas: dovlot
layihalorinin doyerini, dovlet aktivlorinin keyfiyystini vo Avropa tikinti sektorunun raqabat
qabiliyyatini artirmaq ii¢iin BIM-don daha genis istifadeni tosviq etmokdodir.

Binanin molumat modellosdirilmasi onun tikintisino, tochizatina, istismarina rogomsal
yanasmadir, layiholondirmo prosesi zamani bina haqqinda biitiin memarliq, layihslondirma,
texnoloji, iqtisadi vo diger molumatlarin toplanmasi vo kompleks sokildo islonmasini nozards tutur.
Bu yanasmanin 6zalliyi ondan ibaratdir ki, tikinti layihesi faktiki olaraq vahid biitovliikkde tortib
edilir, onun har hansi bir parametrinds dayisiklik qalan parametrlorde vo onunla alagoli obyektlordo,
tosvirlora, vizuallasdirmalara, spesifikasiyalara vo codvalo qodar avtomatik doyisikliys sabob olur.

BIM texnologiyalari, hor hansi digor innovativ texnologiya kimi, bir ne¢o icra variantina
malikdir (sakil 1).

innovasiya texnologiyalarinin tatbiginin variantlari
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Sakil 1. Innovasiya texnologiyalarinin tatbiqi variantlar:.
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Birincisi, totbiq olunan texnologiya haqqinda biitiin molumatlar1 formalagdiran vo miixtalif
sirkot vo toskilatlara toklif edon osas morkozi toskil edon vahid morkez. Yeni texnologiyalarin
totbiqi sisteminin, vahid morkozin inkisafi, onun daha da inkisaf vo genislondirilmasi imkanlarini
obyektiv gokildo mohdudlasdirir, texnologiyalarin totbiqi ilo mosgul olan toskilatlarin rogabot
qabiliyyatini azaldir. Bu sistem miioyyon nov strukturlarin, masalon, eyni tipli miiossiso va
toskilatlarin sobokalorinin bdyiimasine monfi tosir gostorir. Bu da istifadogi foaliyyatlorinin
monitoringi vo dostoklonmasi ilo bagli problemlors gotirib ¢ixarir.

Ikinci segim sobokadir ki, bu da tokco osas molumat morkozinin deyil, hom do ayrica
periferik morkazlorin yaradilmasini nazords tutur. Periferik morkozlor 6z ndvbasinds sobokadon
molumat alir vo onu tohlil edorak toskilatlara otiiriir. Bu zaman osas morkoz birbasa totbiq
obyektlari ilo islomir, sadoca alagelondrici rol oynayir.

BIM texnologiyalarinin totbiginds osas morholo BIM miihitinin yaradilmasidir (Sokil 2). Bu
miihit informasiya modellogdirmo texnologiyalar1 ilo mosgul olan pesokar icmadir. Qeyd olunan
miihitin formalasdiriimasi 6lkods BIM texnologiyalarinin inkisafi {iciin on vacib sortdir. Belo miihit
tatbiq olunan texnologiya haqqinda biitiin molumatlar1 toplayan, planlari, standartlari, reqlamentlori
hazirlayan vo onlari tolim morkozlorine 6tiiron asas morkozdon ibarat olmalidir.

Bu markozlor BIM-o kegid iigiin infrastruktur yaradan tikinti toskilatlarinda vo idaroetmo
sirkatlorinds yeni metodologiyanin totbiginin davamlilig1 ti¢lin miitoxassislor hazirlayirlar.

BiM miihitinin optimal tarkibi

i i it idaraedici
9sas Talim . . Layiha Tikinti -
markazlar $ markazlari ® Mitaxassis o ® tagkilatlari tagkilatlari toskilatlar

Sakil 2. BIM miihitinin optimal torkibi.

BIM miihitinin formalasmasi istehsalin somarsliliyinds vo amok mohsuldarliginda boyiik
iistiinliikloro malikdir. Bina vo ya qurgunun layiholondirilmasi ilo mosgul olan miitoxassislor
elektron formada kompiiterlordon istifads edarok layiholor hazirlayirlar. Memarlara, miithondislora
vo layihagiloro layihoni hazirlamaq ii¢lin goriislor ke¢irmoya vo sortlori miizakiro etmoyo ehtiyac
qalmair, ¢iinki hor sey “bulud yaddasi1” vasitasilo bas verir vo hamisi bir layiha {izorindo "onlayn"
islayirlor, yoni onlardan biri layihslorinde doyisiklik edorso, digorlori dorhal diizoldilmis varianti
alacaq vo onunla islomoys davam edacoklor.

Tikinti togkilatlar1 BIM texnologiyalarma kegid etmoklo asagidaki iistiinliiklors malik ola bilor:

o Somorali variant1 tapmaga, pesokar foaliyyatin har marhalasinds miihiim gorarlar1 gabul
etmayo;

* Programin analitik alatlorindon istifado edorok, biitin morhololordo ¢evik analitik
molumat oldo etmoyo, strateji monitoring vo planlasdirma {igiin sifaris¢inin an son
molumatlarla tomin olunmasina;

» Konstruksiya gostoricilorinin hesablanmasi {izro daha amoktutumlu proseslorin, zaruri
material vo avadanliglarin magbul hesab edilon migdarinin avtomatlagdiriimasina;

«  Boyamnamolarin va sanadlorin diizgiin vo aydin tartib olunmasina;
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» Layihado doyisikliklor méveud olduqda gertyojlara, hesablamalara, toqvim planlarma vo
S.-yo avtomatik diizalislorin edilmasing;

* Relyefin toskilinin effektiv planin hazirlanmasina, axtarig islorinin somarsli sayinin
miioyyan olunmasina vo kartogrammalarin tortibatina;

* Miihandis sobokalorin kompleks diisiiniilmiis sxemlorinin hazirlanmasina;

« Tikinti xarclarinin dogig qiymatlondirilmasine vo onun azaldilmasina;

*  Obyektin qurgusunun har bir marhslasinin tam icrasina nozarsto;

+ Umumi qobul edilmis tohliikesizlik, otraf miihit vo omayin miihafizasi toloblorinin
uygunluguna;

» Biitiin sobolordo yerino yetirilon foaliyyotin koordinasiyasina vo onlarin qarsiliqlt
alagasina.

Investorlar va sifariscilor do binalarin tikintisinin xiisusi iistiinliiklorini miioyyon edon BiM

texnologiyalarinin totbiqinds maraql toraflordon hesab olunurlar. Beloki,

 Xorclar, smetalar vo hor hansi digar layiha sonadlori haqqinda moalumatlara tam olgatanliq,
hom planlasdirma marhalasinds, ham do tikinti zamani maliyys axinlarini daqiq
prognozlasdirmaga imkan verir;

« Layihalondirmanin ilkin marhalalorinds smetanin tortib olunmasi va dagiq hesablamalarla
layihonin  zoruri  xorclorinin  vo gecikmolorin  ohomiyyatli dorocods azaldilmasi
mimkiinliiyi;

» Tikilinin se¢ilmis oraziys, istismar keyfiyystino uygun ekoloji soraito yararliginin vo
uygunlagma gabiliyyatinin, funksional xiisusiyyatlorinin 6ncadon miiayyanlagdirilmasinin
miimkiinliiyti;

+ Layihonin biitiin hoyat dovrii liciin nazaratin, uygun olaraq innovasiya texnologiyalari
sayasinda sifira yaxin xarclor talab olunan dagiglosmalarin yerina yetirilmasi.

Informasiya modellorinin sonraki istifadesi tikinti prosesinin miixtolif saholori ilo bagl
maksimum molumati 6zlindo dasiyan virtual realligin yenidon qurulmasina gotirib ¢ixarir ki, bu da
onun tokco sifaris¢i torofindon deyil, hom do podrat¢i torofindon on dolgun vo aydin
qavranilmasidir.

Hazirda Azorbaycan tikinti sonayesinin siirotli inkisafinda innovativ ideyalarm hoayata
kecirilmasi davam etmokdadir va bu, bir sira dovlet programlarinin icrasi va yeni texnologiyalarin
totbiqi ilo yerino yetirilir. Bu sobabdon tikinti sektorunda innovasiya potensialinin artirilmasi
dayaniqli sohorsalmanin osas amillorindon biri hesab edilir. Zoforlo basa catan Ikinci Qarabag
miiharibasindon sonra dlkomizin insaat sektorunda yeni morholo baslanib vo orazilorin borpasinda
on gabaqcil texnologiyalar totbiq olunur. Hazirda “agilli sohor” vo “agilli kond” layiholorinin
tatbigindo osas mogsad onlarin hoyata kegirildiyi orazilordo informasiya texnologiyalarinin tatbiqi
ilo xidmatlorin keyfiyyatinin, tohliikosizliyinin, somaraliliyinin artiritlmasi, homginin sohor vo kond
yerlorindo dayanigli inkisafin tomin olunmasidir ki, bu da BIM texnologiyalarin yaxin perspektivda
daha genis totbiqini aktuallagdirir.

Naticalor
1. BIM texnologiyalar1 memarliq vo miihondis layihalondirilmasinds koklii sokilds doyismis

soraito va hoyat ritmina cavab veran, yiizlarlo dofo artmis (vo davamli olaraq artan) avvalki
tisullarla effektiv emal etmok miimkiin olmayan prinsipial yeni yanasmadir;

2. Azorbaycanda BIM texnologiyalarinin ugurlu totbigi iigiin ilkin morholods BIM
modellosdirmasi tizro vahid molumat kitabxana bazasinin  yaradilmasi, moalumatlarin
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gorunmasi mogsadilo yerli program tominatina kecidin, BIM texnologiyalar1 sahosindo
méovcud normativ bazanin tokmillosdirilmasi vo yenilorinin islonilmosi, lkodo BIM iizro
nozariyya Vo tocriibonin todrisi Saviyyasinin yiiksaldilmasino téhfs veran {imumi pilot
layihalorin hazirlanmasi magsadouygundur;

. BIM-in foal sokildo genis totbigi layihonin yiiksok keyfiyyatinin, vesaitlorin somarali

istifadasinin tominati, eloca do insanlarin hoyatinin yaxsilasdirilmasi vo atraf miihits tasirin
azaldilmas ii¢lin zomin yaradir.

BIM texnologiyasinin  layihalondirmods todbigi Azorbaycanda tez-tez rast golinon
tendensiyani, yoni, sifariscinin istok vo tokliflorinin layiho reallagsan zaman, hotta
tamamlandiqdan sonra doyisdirilmasi, bazon tokrar layiholondirmo islorinin aparilmasi
zoruratini istisna etmays va layiho miiddstinin azaldilmasina zomin yaradacaqdir.
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INVESTIGATION OF STRESSED STATE OF LOAD-BEARING

SYSTEM OF BUILDINGS DUE TO EARTHQUAKES
PhD. Eyyubov 1.J. Azerbaijan Research Institute of Construction and Architecture

BINANIN YUKDASIYAN SISTEMININ ZOLZOLO
TOSIRINDON GORGINLIK HALININ TODQiQi
tex. iizra f.d. Eyyubov I.C. Azarbaycan Insaat vo Memarliq ETI

I/ICCJIEZ[OBAHI/IE HAIIPS)KEHHOI'O COCTOSAHUSA
HECYUIEU CUCTEMBI 3IAHUSA IMTPU 3EMJUIETPSAACEHUSIX
K.m.H. 0606 H./xnc. A3epoaiioxcanckuti HUU Cmpoumenvcmea u Apxumexmypoi

Summary: In this paper, taking into consideration such factors as changes in mechanical
properties of soils along building length, seasonal temperature changes, changes in shear strength of
load-carring system material along building height, it was given the results of investigation of
behaviour of load-bearing system of buildings during destructive earthquakes.

Key words: destructive earthquake, stressed state, load-bearing system, non-uniform
settlement, seasonal temperature changes.

Xiilasa: Bu moqgalado, binanin uzunlugu boyu qruntun mexaniki xassslorinin doyigmosi,
movsiimi temperatur doyisikliyi vo binanmn hiindiirliiyli boyu dasiyici sistemin materialinin kosmo
miiqavimotinin doyismasi kimi amillorin hesaba alinmasi ilo, dagidic1 zolzalolor zamani binanin
dasiyici sisteminds bas veran doyisikliklor todqiq olunub.

Acar sozlor: dagidict zolzolo, gorilmo hali, yiikdasiyan sistem, qeyri-borabor ¢okma,
movslimi temperatur doyiskonliyi.

AHHoTauusi: B nanHoi paGore ¢ yueToM Takux (pakTOpPOB, KAK M3MEHEHHE MEXaHHYECKHUX
CBOMCTB TPYHTOB IO [UIMHE 3[AaHUs, CE30HHBIE HM3MEHEHUs TeMIlepaTyp, U3MEHEHHE IIpeea
IIPOYHOCTH MaTepualla HECYIIEH CUCTEMBI HAa CIOBUI IIO BBICOTE 3[aHMs, IPUBEIEHBI PE3YIbTaThI
HCCIIEA0BaHUS NTOBEJACHUS HECYILEH CUCTEMBI 3IaHUN NPU Pa3pyIIUTEIbHBIX 36MIIETPSCCHUSX.

KirroueBble ¢J10Ba: pa3pylIUTENIBHOE 3€MIIETPSACCHHE, HAINPSDKEHHOE COCTOSHUE, HeCylas
CUCTEMAa, HEPABHOMEPHAs 0CaJKa, CE30HHBIE U3MEHEHUS TEMIIEPATYPBL.

1. Entry

Load-bearing systems of buildings work under the constant influence of such factors as non-
uniform settlement of soils, seasonal temperature changes, vibrations caused by machines,
mechanisms and strong winds, fatigue of load-carring system material due to long-time use, usage
of materials with different mechanical properties at different load-bearing members, and other
factors difficult to consider at project stage. Such factors cause initial stresses in load-bearing
system of buildings. These stresses can accumulate at different sections and joints of load-bearing
members and can rich to a point capable to influence the strength of that member. When earthquake
wave riches the building, the building is already has these initial stresses accumulated before the
earthquake. If magnitude of initial stresses surpasses the cross-sectional strength of load-bearing
system’s members, there may be cracks and excessive deformations in those members.

Investigation of damage character in buildings from destructive earthquakes in relation with
the initial stresses accumulated in load-bearing system before the earthquake is an urgent problem.

2. Behavior of load-bearing walls of buildings during destructive earthquakes.

The fact that destructive earthquakes of different magnitudes cause damages of

different character in load-bearing systems of buildings is known from macroseismic
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studies of these earthquakes.

The results of macroseismic investigations of such destructive earthquakes as Ashgabad
(1948), Tashkent(1966), Ismayilli (1981), Dimanisi(1973), Gazli(1976), Erzinjan (1992),
Adana(1998), Marmara(1999) reveal that upper floors of prefabricated and cast-in-place multistory
reinforced concrete frame buildings with stone and brick infilled walls experience cracks and
destructions encompassing the whole cross-section of load-carring member. [1, 2, 3,5]. At these
earthquakes while load-carring members of upper floors experienced deep, long cracks, at lower
floors there was no cracks or only negligible minor cracks.

After Gazli earthquake, although 4™ floor of the 4 story school building with brick walls was
completely destroyed, the remaining lower floors were intact. Damage in this building diminished
from upper to lower floors. According to MSK-64 scale, damage at 4™ floor was 5°, and at the 1%
floor 2° [5].

Pic. 2. The damage in a two storey brick building

Pic.1. The width and length of the cracks in load-
bearing members.

With the increase in hight of reinforced concrete frame buildings, the width and length of the
cracks in load-bearing members was seen to increase. (Pic.1) As seen in picture 1, although at the
roof level of the building there is destruction in the column beam joint, at the floor level there is
very little damage where the same column joins another beam. [1, 2, 4, 5]. At picture 2 we can see
the damage in a two storey brick building after 1976 Gazli earthquake.

In this paper we will investigate the causes of formation of different kinds of cracks in multi-
storey buildings after damaging earthquakes. Also, practical advice will be given for implementing
in design and construction of buildings.

3. Damage character in buildings due to non-uniform settlement of soils occuring during

service.

Research has shown that even at soils of uniform character, foundations can experience
different kinds of settlements during service life of buildings. During service life, big stresses can
accumulate at load bearing elements and joints of structures due to technolojical activities of
humans and changes in geological and hidrological conditions in building site. As a result of impact
of these factors, after long time service, serious cracks and deformations can occur at load-bearing
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elements and joints of buildings, even if they have been loaded less than specified in the design.
The crack character in buildings due to settlement of foundation soils is given in picture 3. [5].

The research has shown that the most encountered deformation types in buildings damaged
due to settlement of foundation soils are either settlement of middle portions or two side parts of
longitudinal walls of buildings (Pic. 4). Two side parts of the building can remain stable while
middle part settles, also one part of the wall can be stable while other part settles. In the first case,
the longitudinal walls of the building work in compression in upper floors and in tension in lower
floors (Pic 4a). In second case the longitudinal walls work in tension in upper floors and in
compression in lower floors (Pic 4b).

The working scheme of the building’s load-bearing system in the first case is simple plate on
two supports and in second case it is a cantilever plate working in the wall plane under bending. In
the longitudinal walls of long buildings both working schemes may occur. (Pic 4c). Theoretical and
experimantal research has shown that with the increase in the wall height the tensile stresses that
occur in the walls also increase[6,7,8,9].

a) b)
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Picture 3. Damage in buildings due to settlement of foundation soils.
a) settlement of two sides; b) settlement of one side.
4. Changing of shear strength of building’s load-bearing wall masonry with the wall height.
Materials of vertical load-bearing elements of the multistory buildings’s walls (load-bearing
walls, columns, diaphragms) experience plane stress state under the earthquake loading. Cross-
sections of vertical load-bearing elements resist combined influence of axial compression and
earthquake generated horizontal shear force. Up to the certain point, action of compressive force
increases the shear strength of the material. Along the height of the wall masonry of a multistory
building the shear strength of masonry remains constant and compressive force decreases.
Relation between shear strength of masonry and compressive force is: [1, 10]
N < (ox +0,8n f 0y)A (1)
Here N — carrying capacity of a masonry wall cross-section; oy — shear stress (shear strength
between stone and mortar); n- coefficient that characterises the size of load transferring area
between stones or bricks in masonry. For stones, bricks without voids, concrete stones 1.0, for
bricks with voids 0.5. g, - average compressive stress. A- load transferring area between stones or
bricks in masonry. f — friction coefficient. For bricks and for stones of regular shape it can be taken
0.7. Because value of o, decreases with building height, in upper floors of a building, right part of
formula (1) decreases. If cross-sections of load-bearing walls are constant, in upper floors of a
building, shear strength of the masonry will be smaller than in lower floors.
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Picture 4. The working scheme of walls at non-uniform settlement of soils

5. Investigation of stressed state of load-bearing structure of buildings due to seasonal
temperature changes.
In this paper, taking into consideration the highest anticipated summer temperatures, it is

researched the design methods of load-bearing structure of buildings. Calculation of internal forces
in load-bearing members of one storey industrial steel structures due to seasonal temperature
changes is given in detail in [11,12,13,14] sources.

Internal forces in load-bearing members of a multistorey steel frame structure due to seasonal
temperature changes can be calculated using SAP2000 computer program. For this, a reference
building design is accepted. The height of this reference building is accepted as H; , length as L;and
the reference temperature change of the place where the building is situated as At, . Using these
reference values, the values of N,, M and Qr can be calculated in the load-bearing structural
members of the reference building. Depending on these reference values of internal forces, the
internal forces in the load-bearing structural members of the building, the design of which we are
currently undertaking can be calculated using following formulas:

Nipen = K KyK( Ny | Qiren = KL KyKiQr ; Miren = KL KyKeM, (2)

Here Ny, M and Qr are normal force, bending moment and shearing force values acting in the load-
bearing structural members of the building we curently design. They are calculated according to the
reference values of Hi, Lr and At of the reference building. KL and Ky — are coefficients of
transition from the height and length of the reference building to the height and length of the
building we currently design and can be calculated using:
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K=1 Kn = (37) 3)

Kt — the coefficient of transition from the reference seasonal temperature change At to the

seasonal temperature change of the place where our designed building is situated At; and is

calculated using:

At;
K, = A_tr 4)

Here Li and Hi- the length and height of the building we currently design; L: , Hr — the length
and height accepted for the reference building. Ati - temperature change value calculated using
seasonal temperature data chosen from standards depending on the designed building weather
conditions. At, is the temperature variability value accepted for the reference building environment.
Nr, Qr and Mr are internal force values and can be determined numerically based on the calculation
results of the reference building with the Sap2000 program, or by generalizing the measured values
of the stress-strain state of the load-bearing system elements of a similar building in use depending
on the seasonal temperature variability. Formula (2) can be used directly for the design of steel
buildings that work in accordance with the elastic working limit. When formula (2) is applied to the
elasto-plastic working limit, a coefficient characterizing the plastic working limit of the steel should
be added. In the design of buildings with reinforced concrete load-bearing systems, formula (2) can
be used by taking into account a coefficient characterizing the concrete shrinkage and the plastic
deformation of the reinforced concrete element.

Conclusions and Recommendations

The results of the research on the effects of initial stresses occurring in the load-bearing
system and its elements due to different factors such as non-uniform settlement in the foundation
soils of buildings and engineering structures, the effect of seasonal temperature variations, fatigue
and different loading of structural elements on the behavior of the building and structural load-
bearing system during an earthquake can be summarized as follows.

1. The macroseismic research results of destructive earthquakes have shown that cracks covering
the entire cross-section of the load-bearing element were also observed on the upper floors of
multi-storey reinforced concrete and masonry buildings during the earthquake. It was observed
that the depth and length of the cracks increased as the height of the walls of these buildings
increased. In cases where the damage at the upper roof level of the buildings was 5° according
to the MSK-64 scale, it was commonly observed that it decreased to 2° in the load-bearing
elements of the first and second floors. It was also determined that the crack character on the
lower floors was caused by the combined effects of shear and tension.

2. Due to partial settlements in the ground during the usage period, the tensile stresses in the
load-bearing elements on the upper floors of multi-storey buildings may be close to and larger
than the carrying capacity of the cross-section. These stresses may be combined with the
stresses caused by the earthquake effect and reach the damage limit on the upper floors of the
structure.

3. The internal forces occurring in the building’s load-bearing system elements due to the effect
of seasonal temperature variability increase as the distance between the shear walls increases
and decrease as the building height increases.
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4. Tensile stresses occurring on the lower floors of multi-storey buildings due to partial
settlements of foundation soils during usage of a building, significantly change the earthquake
shear damage character in a building’s load-bearing elements during an earthquake.

5. Buildings and engineering structures should be inspected at regular intervals after they are put
into use, the limit value of the load-carrying capacity should be determined, their compliance
with the conditions of use should be examined, and if necessary, they should be reinforced in
accordance with the conditions of use or the conditions of use should be changed.

6. In the post-earthquake inspection and reinforcement of buildings and engineering structures,
the damage character of the earthquake-damaged building should be evaluated in detail by
taking into account different factors such as partial settlements of the foundation soils, seasonal
temperature variability, loading status of the building load-carrying system, fatigue of the
building materials during the building's service life and change in shear strength along the
building's height.

7. In the macro-seismic studies of the area after the earthquake, when it is observed that there are

significant cracks in the upper floor load-bearing walls of the building, vertical cracks in the
wall load-bearing system and different cracks than shear character in the beams and columns of
the reinforced concrete frame load-bearing system which are not characteristic for the
earthquake effect on the building, the initial stresses of the building load-bearing elements
should be taken into account.
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WCJEJOBAHUE YCTOMUYNBOCTHU Y ®PUIbTPAIIMU CTPOSIIENCS
JAMBbBI UISA BE3OITACHOT O ITPOITY CKA ITABOJAKOI'O PACXO/JIA PEKH KYPbI
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INVESTIGATION OF STABILITY AND FILTRATION OF THE DAM UNDER
CONSTRUCTIONFOR SAFE PASSAGEOF THE FLOOD
FLOW RATE OF THE CHICKEN TREE
Ph.D. Valiyev J.Z. Baku Engineering University

Xiilasa: Moqalade Kiir ¢ayinin Sabirabad-Neftgala rayonlar: srazisinde macra boyu miimkiin
maksimal axinlarmin tohliikesiz &tiiriilmosi magsadilo moahdudlasdirict vo qoruyucu bandlorin
optimal konstruksiyalarinin se¢ilmosi vo onlarin parametirlorinin toyin olunmasi masoalslorino
baxilmsidir.Todqigat obyekti olaraq Kiir c¢aymin Salyan montogosi se¢ilmisdir. Aparilan
hesablamalarin naticosi gostoriri ki, subasarda suyun dorinliyi 3,7 m kimi galxarkon tovsiyys olunan
bandlarin siiziilms 1,4 1/giin 1p.m olub, onlarin dayaniqliliq amsali 1,25-3 ¢atir.

Acar sozlar: ¢ay, macra, grunt, siirat, dorinlik, axin, sarf, sahil, band, yamac, soviyya, kosik.

AHHOTanusi: B cTaThe paccMOTPEHBI BOIMPOCHI ONPEACIICHUS ONTHUMAIBHBIX IMapaMeTPOB H
KOHCTPYKIIUM Oepero3amuTHBIX 1aM0 Ha TeppuTopun paiiona Cabupabaa-Hedruama s
0e30MmacHOTo MPOMyCcKa MaBojKa B0k pycia peku Kypbel. OOBEKTOM HcclieJOBaHMs BBIOPaH CTBOP
Canpsin Ha peke Kypa. PesynbraTel pacdera mokasald, 4TO HpU MOAHATUU BOABI HA MOWMME 110
rIyOuHBl 3,7M, B PEKOMEHIyeMbIX aamOax ¢uiabTpamus pocturaet 1,4 n/cytku Ha Imwm, a
Kod¢duImeHT 3anaca ycroiunBocty 1,25.

KuroueBble cjioBa: peka, pycio, TpyHT, CKOPOCTh, TIyOWHA, TIOTOK, pacxo, oeper, mamoa,
OTKOC, YPOBEHb, CEUCHUE.

Abstract: The article considers the issues of determining the optimal parameters and design
of bank protection dams in the Sabirabad-Neftchala region for the safe passage of flood along the
Kura river channel. The target of the study was the Salyan target on the Kura River. The results of
the calculation showed that when the water on the floodplain rises to a depth of 3.7 m, in the
recommended dams the filtration reaches 1.4 I/day per 1 m, and the stability margin is 1.25.

Keywords: river, channel, soil, speed, depth, flow, flow, bank, dam, slope, level, section.

Sabirabad-Neftcala zonasinda Kiir ¢aymin folakot dasqin axinlarinin  tohliikasiz
Otiirlilmosinin tomin olunmasi, eloco do mocrayani saholorin subasmalarinin mohdudlasdiriimasi
mogsadilo mahdud kigik basqili torpaq bandlorden genis istifado olunur. Burada torpaq boandlori
bircinsli gillico qruntlardan tokiilir vo onlarin osasindan 0,15...0,20 m qalinliginda bitki qati
cixarilir. Cox hallarda belo bondlorin govdosi vo onlarin osasi eyni qruntdan olur. Bondlorin
govdasinin tokiilmasindo qrunt nomlosdirilir vo asasli doyaclonir. Qeyd etmok lazimdir ki, goruyucu
bandlorin qarsisinda basqi 3...4 m-don artiq olmur vo bu hal dasqn axinlarinin kecdiyi qisa
miiddotds (15...20 giin) miisahido olunur. Buna baxmayaraq, qoruyucu bondlorin gdvdosindon
suyun sizmasina sorait yaranir. Bunu nozors alaraq, asagida torpaq bondin gévdosindon sizmanin
hesabatlar1 Kiir ¢cayinin Salyan montogosindo tikilmok iigiin tovsiys olunan qoruyucu bond {i¢iin en
kosiyinin profili verilmisdir(sokil 1). Sokildon gériindiiyii kimi bandin hiindiirlityii H,=4,5 m olub,
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onun qasinin eni bp=3,0 M, asasiin eni iso 25,5 M-dir. Bondin yuxar1 yamacligt m=3,0, asagi
yamacligt mp=2 vo bondin garsisinda suyun dorinliyi h=3,70 m toskil edir. Burada bondin
govdasindaki gillica qruntun sizma amsali K=0,0055 m/giin gotiiriiliib.

Bonddon sizma hesablamalarinin aparilmasinda asagidaki ifadolordon istifads olunur [1,3,4,5,6] .

— Hp
E=23lg;"2> 1)
Burada D=h vo bu ifadadon tapilir
h= [22[by +my(Hy — ag)] + af )

burada b, + m,(H, — ay) = s ilo isars etsok:

—pn — |2a0 2
h=p= [ st a3 ©
Digor torafdon
Z—;ao = F,(ay,), (Hp, — dy — D)E = F,(a,) (4)

aH=0,80 m
g

h=370m

Sakil 1. Kiir ¢cayinin Salyan sahari yaxinliginda sahilqoruyucu bandinin
yenidon qurulmasinin en kasiyinin profili

Hesabatin naticalori cadval 1-do gostorilir vo bunlarin asasinda sokil 2-doki kimi grafik
qurulub va a;=0,53 m toyin edilir.

Cadval 1
my
Qo Fl =—10Q S D E Fz(ao)
mp
0.5 0,75 11,0 2,40 0,76 0,99
0,75 1,120 10,5 2,91 1,04 0,82
1,0 1,50 10,0 3,32 1,34 0,51
1,25 1,88 9,50 3,67 0,69 0,051
1,30 1,95 9,4 3,73 1,76 0,053
Buradan bonddon s1izma suyunun xiisusi sorfi toyin edilir:
_ Kay _ 0,0055-0,53 3/ -
qr = — =——"—=0,0014m>/ giin 1 p.m iigiin %)

my 2
Bondin qasinin enils birlikdo onun depressiya Xattinin asagi yamaca ¢ixis yerina Kimi
asasinin uzunlugu bels hesablanir:
S=by,+myH,—my-ay=30+45-2-2-053=1094m (6)
Onda depressiya ayrisinin bandin qasinin yuxarisinda, onun asasindan hiindiirliiyii
(darinliyi) bu ifadodon hesablanir:
h= \/M +a2 = \/—“0532“0'94 +0,532 = 2,46 m (7)

my
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Depressiya oyrisinin qurulmasi hesablamalar1 asagidaki codval 2-do verilir.
Cadval 2
Hesabat . X,m ﬁ-X Y? Y, m
montagaloari K
1 0 0 6,05 2,46
2 2,5 1,97 4,78 2,19
3 4,0 2,04 4,01 2,0
4 6,5 3,31 3,04 1,74
5 8,0 4,07 1,98 1,41
6 10,94 5,57 0,48 0.69
s Fi, F2
2.04
1.751 Fi(ao)
1.504
1.25
1,0 |
0,75 |
0.50 1 Fa(ao)
0,25
0} 0.5 o 15 20 a,

a,=0,53
Sakil 2. ao-1n tayin olunmasi qrafiki.
Codval 2-ds depressiya ayrisinin koordinantlar1 asagidaki ifadodon toyin edilir:

y?=p? -2y ®)
Depressiya ayrisinin mailliyi
— 2,46-0,69 — 0,161
10,94

Onda sizma suyunun bandin asag1 yamacina ¢ixisda siirati:
-8

m 1 m
Ve = KJ] = 0,0055 x 0,161 = O,OOOSSgE =1,02 X = 0,0000000102 m/san

Hesablamadan goriindiiyii kimi qoruyucu banddan su az sizir. Buna baxmayaraq, qoruyucu
bondin quru yamaci dabaninda kigik donacikli ¢inqil-daslardan ibarat drenaj prizmasi tokiiliir vo
onun sonunda suyigan kiivet tikilir. Belaliklo, qoruyucu bandin gévdasindon vo ya onun asasindan
¢ixan sizma axini kiivetlo tutulub band boyu asagiya otiiriiliir. Tolob olunan montoagolords xiisusi
suyigar quyu diizaldilib, buradan sizan su yenidon ¢aya Otiiriiliir.

Boandin gasi enina hor iki torafo 0,05 maillikli diizaldilir. Qeyd etmok lazimdir ki, ¢ayin
planinda ayilon macrasinin sahilindoki mohdudlasdirici bondin basqili yamacinin miixtalif
materiallara barkidilmosi magsods uygundur.

Burada mohdudlasdirict bandin basqili yamacin1 domir-beton, beton, gabion, das pargalari,
agac budaqlar1 va kollardan diizaldilmis dastlalorlo barkitmok olar. Bundan basqa, ¢aymn qovusan
sahillarini domir beton, metal vo agac ¢ubuglarla vurmaq vo onlarin arxasini beton 16vhalor, agac
budaqlart vo digor tikinti tullantilart ilo doldurmaqla yaradilan mohdudlasdirici qurgularla da
qorumaq miimkiindiir. Gostorilon variantlar is prosesinds yerli soraitdon asl olaraq segilir.

Gostormok lazimdir ki, mohdudlasdirict vo goruyucu bandlorin dayanigligini kigik basqili
torpaq bandlorin dayanigliglarinin hesablanmasinda istifado olunan dairavi silindirin sathlorinin
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grafiki tisulla hesablanmasi metodu ils yerino yetirmok olar [ 1,3,4,5,6]. Burada Kiir gayinin Salyan
montagosinds tikilmasi  tovsiyya olunan qoruyucu bondin dayanigligi hesabatlar1 verilmisdir
(sokil 3). Verilmis sxemo osason hesablama zonasinin dairavi oyrisinin radiuslari qoruyucu bandin
asagl yamaci Uclin m=2 olarkon belo tapilir: BD/Hp=0,75 vo BD=0,75xHp=0,75%4,5=3,4m;
Bj/Hy=1,75 vo Bj=1,75%4,5=7,9 m. Qoruyucu bondin hiindiirliiyi Hp=4,5 m; do=0,8 m; onun
yamacliglar1 basqili tarafdo m1=3; asagi torafinds iso m=2; bandin gasinin eni by=3,0 m; gruntun
mosamoaliliyi n=0,35, qruntun xiisusi ¢okKisi yq= 2,65T/m*, gruntun nomliyi W=15%. Tobii halda
gruntun daxili stirtinmo bucaglr ¢1=32°, su ilo islanmig gruntda ¢2 = 25° vo bandin osasinda
@3 = 22°- dir. Bunlara uygun olaraq, qruntun hissaciklori arasindaki ilismo qiivvesi C1=0,5T/m?;
C2=0,3T/m? vo C3=0,2T/m?,
Qruntun islanmig vaziyyatdoki xiisusi ¢akisi:
Yis = (i — n)(yq - ys) ©
burada y - suyun xiisusi ¢oKisidir.
Hesabat qursaqlarinin ¢evrilmis darinliyi:
hger = e + 22 hyo, (10)

burada ht , his — qursagin tabii vo islanmig hiindiirlikloridir.
Qoruyucu bandin kasilmis torpaq prizmasinin dairs hissaciklorinin uzunluglar: bu ifadadan

toyin olunur.
1= (12)
Qeyd edok ki, sakil 3-do daira ayrisinin f bucaginin 14°; 36° va 46° moarkazi bucaqlar ilo
mohdudlasan hissalorinin uzunluglari uygun olaraq 2,2 m, 5,65 m va 7,22 m hesablanir.
Qoruyucu bandin siirtigo bilon qrunt prizmasi kiitlasi boyu depressiya ayrisinin orta gradienti
J=0,22-dir. Se¢ilmis slindirik sathli prizmalarin eni bj=0,1R = 0,1x9 = 0,9 m olur.

Onda secilmis en kosikli goruyucu bondin dayaniqliq omsali agagidaki kimi hesablanur.

__ byt Yheey-cosa-tgp+ycl 092,658,254+ 4,24
bi.ve Sheepsina + Q1 ¢ 0,9-2,65-6,86 + 14,76%

x 0,22 = 1,25 (12)

Beloalikla, islonib toklif olunmus qoruyucu bandin en kasiyi profili dayaniglidir vo etibarli islayir.

B~2550m

Al*790 m

Sokil 3. Kiir cayinin Salyan mantagasindaki gqoruyucu bandin
dayaniqligi hesablamalarinin sxemi.
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NOTICOLOR

Kiir ¢ayinin orazisinds yerino yetirilon ¢oxsayli natura miisahidalarinin analizino asason
asagidakilar1 geyd etmok olar:

1. Kiir ¢aymin Surra vo Salyan mantagolorinds uygun olaraq, ¢oxillik maksimum va orta ayliq su
sarflorinin molumatlari toplanib, sistemlogdirilib islonmis vo bunlarin naticasinda ¢ayin maksimum
Vo orta ¢oxillik sarflorinin tominat oyrilori tortib olunmusdur. Bu tominat ayrilorina asason Kiir
caymin 1% tominath folaket dasqin axim Sabirabad-Surra mentagesinds 3136 m3/san toskil edir.
Burada Q20,=2920 m®/san va Qs,=2500 m®/san-dir. Salyan montogosinda ise Kiir ¢aymin falakot
dasqin axmi Q14,=2780 m3/san vo Q2%=2500 m3/san toyin olunmusdur. Kiir ¢aymin monsabindo
Neft¢ala montagesinda falakat dasqin axin1 Q=2500 m®/san gobul olunmusdur[2].

2. Gostormok lazzimdir ki, 2010-cu ilin aprel-iyun aylarinda Respublikamizda havanin kaskin
istilosmosi, fasilosiz yagislarin yagmasi, dag vo dagatoyi zonalarda qarlarin intensiv arimasi Kiir
Vo Araz ¢aylarinda falakot dasqin axinlarinin yaranmasina sabob olmusdur. Bunun naticasinds Kiir
caymin Sabirabad-Neftcala rayonlari oarazisindo mocrayani okin sahalorinds genis miqyasda
subasmalar yaranmis vo yasayis montagoloring, eloco do sonaye miiassisolorino osasli ziyan
doymisdir. Mayin sonu va iyunun ilkin ongiinliiklorinds Sirvan sohari mantagoasinds apardigimiz
miisahidolords Kiir caymnim dasqin su sarfi 1530 m®/san-don artiq miisahido olunmayib. Bundan
basqa, qeyd olunan dasqin dovriinda Kiir ¢ayinin Sabirabad montagasinds ¢ayin dasqin axini sarfi
2000...2150 m®san-yo kimi artnusdir. Kiir ¢aymin gostorilon dasqin su sorflorinde onun
Sabirabad-Neftgala montogasi boyu iimumi uzunlug 400 km-o ¢atan vo hiindiirliiklori asason
1...2,0 m olan goruyucu bandlari homin dasqinlarin tohliikesiz olaraq donizo 6tiiriillmasini tamin
etmoyib, ayri-ayr1 hissalords dagilmisdir[1].

. Macranin hidromorfometrik parametrlari vo onun suburaxma gabiliyystindan asili olaraq ¢ayin 1%
tominath folakot dasqin su sorfino uygun, eloco do ¢ayda yarana bilon dalganin hiindiirliyiini
nozars alaraq Kiir ¢aymin Sabirabaddan moansobina kimi olan hissasina saciyyavi montagalorinda
mohdudlasdirict va goruyucu bandlarin talab olunan 6lgiilari tayin olunmus, onlarin tipik en kasiyi
profili iglonmisdir.

4. Kiir ¢aymin planda kaskin ayilon macralarinin toplu axinlarla xarakterizo olunan sahillarinds
bondlorin basqili yamaclarinin beton, domir-beton, das-kosok, agac budaqglarindan diizoldilmis
dastlor va digar vasaitlarlo barkidilmasi moagsadsuygundur.
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AuHoTanusi: B crarbe mpuBeneHBI MOAPOOHBIC CBEIACHUS 1O OCHOBAM HPOEKTUPOBAHUS
Pa3IMYHBIX IIITYHTOBBIX CTeHOK. [lo KOH(uUrypamum momepeyHoro cedeHws >Keae300eTOHHBIC
IOIMYHTBI JACJIATCAd Ha IIJIOCKHE W TaBPOBBIC. TaBpOBBIﬁ MOITYHT 3HAYUTCIBHO J3KOHOMHYHCC
IIJIOCKOTI'O. HpI/IBOI[SITCﬂ OCHOBHBIC BHJblI W KOHCTPYKTHBHBLIC 0COOEHHOCTH KeIe300€ TOHHBIX
mnnyHToB. CTaJbHOW MJIOCKMHA LIMYHT NPUMEHSETCS ISl STYEUCTBIX KOHCTPYKIMM. [[ns craimbHbIX
IITyHTOBBIX CBail OEperoykpenuTeNIbHBIX CTEHOK IUIOCKHX Npoduiell cieayeT NpOou3BOIUTH
HCIIBITAHUC 3aMKOB Ha ITPOYHOCTb. HpI/I BO3BCJICHUU Ha6epe)KHI)IX BE€CbMaAa IMHUPOKO NPHUMECHSAIOT
IOIMYHT KOPBITHOrO THIIA J'IapceH. Pacuernas cxema JJIAL HIHYHTOBOﬁ CTCHKHN W JJICEMCHTOB
BHYTPEHHETO M aHKEPHOI'O KPEIUJICHU!M 3aBUCUT OT CBOMCTB I'PYHTA, CTEIICHU €T0 BOJIOHACHIIICHMS,
Harpy3Kd B 30HE MPU3MBbI OOPYIICHUS U YPOBHEH pacCIIOIOKEeHUS pactopok. [Ipy nmpuOmmKeHHBIX
pacderax MPOYHOCTH LIITyHTAa U TPeOYeMOil IITyOUHBI ero 3a/IeJIKA B TPYHT UCXOMAT U3 JOMYILCHHS
a0COIIOTHON KECTKOCTH IIMYHTA.

KiroueBble cj10Ba: IITyHTOBAasi CTEHKA, JKEJIE300€TOH, CTATILHOW IIIMYHT, CBasi, IPOYHOCTH,
CPYHT, KOHCTPYKLHUS.

Xiilasa: Mogalodo miixtolif spuntlu divarlarin layiholondirmo osaslari haqqinda otrafh
molumat verilir. En kosiyinin konfiqurasiyasina gors, domir-beton spuntlar diiz vo tavrlilara
boliintir. Tavrlilar diiz spuntlardan daha qonaotlidir. Domir-beton spuntlarin osas ndvlori vo
konstruktiv xiisusiyyatlori verilmisdir. Polad diiz spunt yuvali konstruksiyalar ii¢iin istifade olunur.
Diiz profillorin sahil mohkomlondirmo divarlarinin polad spuntlarin birlosmosi {i¢ilin qifillar
mohkomliyo sinaqdan kegirilmoalidir. Sahillorin insasinda Larsen tipli spuntlar ¢ox genis istifado
olunur. Spunt divar1 va daxili vo anker baglayicilarinin elementlori {igiin hesablama sxemi torpagin
xiisusiyyatlorindon, suyun doyma deracesindon, ¢dkma prizma zonasindaki yiikkdon vo dayaqglarin
soviyyasindon asilidir.  Spuntun moéhkomliyinin vo qrunta yerlosdirilmasinin tslob olunan
dorinliyinin toxmini hesablamalar1 spuntun miitloq sortliyi forziyyesindon irali golir.

Agar sozlar: spunt divar, domir-beton, polad spunt, svay, méhkomlik, qrunt, konstruksiya.

Summary: The article provides detailed information on the basics of designing various sheet
pile walls. According to the configuration of the cross section, reinforced concrete dowels are
divided into flat and T-shaped. A T-bar sheet is much more economical than a flat one. The main
types and design features of reinforced concrete sheet piles are given. Flat steel sheet piling is used
for cellular structures. For steel sheet piles of the shore walls of flat profiles, locks should be tested
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for strength. During the construction of embankments, the Larsen trough type sheet pile is very
widely used. The design scheme for the sheet pile wall and the elements of internal and anchor
fastening depends on the properties of the soil, the degree of its water saturation, the load in the
zone of the collapse prism and the levels of the struts. Approximate calculations of the sheet pile
strength and the required depth of its embedding in the ground are based on the assumption of the
absolute rigidity of the sheet pile.

Key words: sheet pile wall, reinforced concrete, steel sheet pile, pile, strength, soil, structure.

1. BBenenue

[Ipu Bcem MHOro00Opa3uu KOHCTPYKIMI HaOEpEKHBIX U OEeperoyKpenuTeNbHbIX COOPYKEHUI
CYIIECTBYET TpyIlNa KOHCTPYKTHUBHBIX 3JEMEHTOB, MPUMEHSIEMBIX 0coOeHHO yYacTo. K ux umciy
OTHOCSITCS 7K€J1€300€TOHHBIE IIMYHTOBBIE CBAU U CTAJIbHBIE IIITYHTHI.

HImyHT — 3TO METaNTMYECKUI WM JKEIe300€TOHHBIN YATWHEHHBIA JJIEMEHT, 3a0UBaeMbIii B
TPYHT, UMEIOIIMA CIIOXKHBIA TOMEPEYHBIM TPO(HIb M Kpas IJisl COSAMHEHHUS MEXIy coOod B
eIMHYI0 OeperoyKpenuTeIbHYI0 KOHCTPYKIUIO HITH OOJIBBEPK.

bonbBepk — 3TO MHXKEHEPHOE THUAPOTEXHUYECKOE COOPYKEHHE, IpPEJHA3HAYECHHOE JUIs
3alIUThl OEperoB OT pa3pylIaroIiero JIeHCTBHS BoJMH. KOHCTpYKLIMSM M HPOSKTHUPOBAHUIO
HaOepeKHBIX M OeperoyKpenuTeIbHbIM COOPYKECHUIN U3 IIITyHTA MOCBSIIEHB padoTel A.W.byauna
u A Jlemunoii [1], ["H.Cmupnona, b.®.I'optonoBa, E.B.Kypnosuua u ap. [2], D.I'I'ogeca u
P.M.Hap6yra [3], I[L.W.SxoBneBa, A.Il.Tropuna u FO.A.®@opryuenxko [4], A.H.Ilectpsikosa [S] u ap.

2. /Kes1e300eTOHHBIE IIITYHTbI

Kene3zo0eToHHbIE MIMTYHTHI, YIOTPEOIIEMbIE IIPU CTPOUTENIHCTBE HAOEPEIKHBIX, H3TOTOBIISIOT,
KaK MpaBuio, u3 OetoHa Mapku He Hke 300 M ropsyekaTaHHOW apMaTypbl MEPHOAMYECKOTO
npoduis, KOTOPYK 4YacTO IMOABEPraloT MpeaBapUTeIbHOMY HampsikeHuto. [lo koHdurypauuu
IIONIEPEYHOI'0 CEUYEHUS JKEIE€300€TOHHBIE IUIYHTHI JENATCA Ha IUIOCKHE M TaBpOBbIEe. TaBpOBBI
HIMYHT 3HAYUTENBHO SKOHOMHMYHEE IIJIOCKOr0o, HO 00JIacTh €ro NpPHUMEHEHUs OrpaHudyeHa
HECBSA3HBIMU T'PYHTaMH, JONYCKAalOIIMMH IOIPYKEHUE CBall METOJOM MOAMBbIBA. B IIIMHUCTBIN
IPYHT TEKy4Ye- W MATKOIUIACTUYHOM KOHCHUCTEHLIMM TAaBPOBBIM IIIYHT MOXHO BHEAPSTH
BUOpAIIMOHHBIM MeTooM. OHAKO MPH 3TOM CO3JAETCS OMACHOCTh PE3KOT0 CHIKEHHS HeCyIen
CIIOCOOHOCTH TPYHTa B PE3yjbTaTe €ro BHOPAIMOHHOTO Pa3KUKEHHsI, YTO CIEAYEeT MPOBEPATH B
Ka)KZIOM KOHKPETHOM CiIydae.

['unpaBnuyeckuit ciocod MorpyKeHus Kene300eTOHHBIX cBail (0COOEHHO IIMYHTOBBIX) UMEET
PO CYLIECTBEHHBIX JOCTOMHCTB. Hapsiny ¢ BO3MOXXHOCTBIO NPUMEHEHUS IIINYHTa OOJBIION
IIMPUHBl UCKJIIOYAEeTCd BO3HUKHOBEHHE B HEM TPEUIMH, KOTOpbIE OOBIYHO 00pasyroTcs Mpu
ynapuoi 3abuBke. Kpome TOro, mmeercss BO3MOXKHOCTh OCTABJISATh HE 3aJ€JaHHBIMU B O€TOH
BBIMTYCKH apMaTyphl U3 CBaii, KOTOpbIE HEOOXOUMBI JIJIsI TOCIEAYIOIIET0 OMOHOJINYMBAHUS CTEHKU
noBepxy. [lpu ynapHoii 3a0MBKE BBITYCKH apMaTypbhl HNPUXOAMTCS OOHAXKATh IMyTeM pa3OMBKU
rojoB cBail OTOOWHBIMH MOJIOTKAMH, UYTO MPEACTABISET COOOW UIMTEIBHYIO U TPYAOEMKYIO
oTeparuio.

[Tnockue sxene300€TOHHbIE MIMYHTHl OOBIYHO HUMEIOT ImupuHy 45-100 cM MU oTIMyaroTCs
MEXIy CO000M KOHCTPYKIMEH compsAramimmux y3iaoB (3aMmkoB). [Ipocteiiiee compspkeHne — B
yeTBepTh (puc.l,a) — ymoOHO B W3rOTOBJICHHHM M HE CO3JACT 3aTPYJAHEHHH IMpPU IMOTPYKECHUU
LIMYHTOBBIX CBail moAMBIBOM. [Ipu ygapHOM MOrpyXeHHHM Takoe CONpSKEHUE B Psifie CIydyaeB He
obecrieynBaeT HEOOXOIMMON IUIOTHOCTH INITYHTOBOTO psAjga (OCOOEHHO €CIM TPYHT OCHOBAHMS
MMeeT BKJIIOUEHHUS B BUE OoJiee WM MeHee KpYMHbIX KaMHel). BbicoTa compsrarommx yeTBepren
OOBIYHO paBHA MOJOBUHE TOJIIMHBI IIMTYHTOBON CBaH; MHOTJa YETBEPTH BBIMOJIHIIOT C HEOOIBIIUM
CKOCOM B BEPTHKAJIbHOM MJIOCKOCTH.

HIupoko pactpocTpaHeHbl MJIOCKKE HIMYHTHI ¢ 3aMKOBBIMH COSIMHEHUSIMH TUIA TpeOeHb-Ta3
(puc.1,6) TpaneueuganbHOM WM 3akpyriieHHOM ¢opMbl. WHorna rpeGeHb 3aMka JenaroT
CTAJIBHBIMM B BHJI€ COTHYTOM MOJ0CHI TOMUHON 10-12 MM, IpUBapeHHOMN K JIUCTY, 3aJI0)KEHHOMY B



AZORBAYCANDA INSAAT vo MEMARLIQ Ne2. 2024

o6eron (puc.l,8). I'pebeHbp MOXKeT OBITH W JEPEBSHHBIM, 3aKpeIUIIEeMBIM B Ta3y OJHOW U3
CONPATAaEMBIX MIMTYHTOB C TOMOINBIO CTAIbHBIX aHKepoB (puc.l,e). JIOCTOMHCTBO IEpEBSHHOTO
rpeOHA B TOM, YTO OH, pa30yxas, 00eclneYrBaeT BBICOKYIO IUIOTHOCTh CTEHKH, KOTOpas
npuoOpeTaeT CBOMCTBO BojoHenpoHumaemoctdn. Ha puc.l,0 m l,e moka3aHel 3aMKOBBIC
COCIMHEHUS, MPHUMEHEHHbIE TMPH CTPOUTEILCTBE HAOEpeXHBIX. B HacTosImee IUIOCKHE
’KeJIe300€TOHHBIC MIMYHTHI Il THAPOTEXHHYECKOTO CTPOUTEIILCTBA MOYTH BCET/Ia M3TOTOBISIOT C
MPeBAPUTEIILHBIM HANPSHKEHUEM apMAaTypHl.
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Puc. 1. [Tnockue sxcene306emoHnHble WRYHMbL C PA3TUYHBIMU MUNAMU CONPIANCEHUIL:
a- 6 uemeepmn, 6- epebeHb-NA3 CO CMAAbHLIM 2PeOHEM, 6- 2pebeHb-Na3 ¢ 0ePesIHHbIM 2peOHeM,
0 — 2pebenb-nasz co 6CMABHbLIM YIIOMHEHUEM, € — C 2PeOHeM 8 8Ude CMAbHOU NOLOCHL.

B Tabnume 1 mpuBeneHbl JaHHBIE O HECYIIEH CIIOCOOHOCTH W JIPYTHX IMapaMeTpax IIOCKOTO
KeJIe300€ TOHHOTO MPEIBAPUTEIHHO HAIMIPSHKEHHOTO HIMyHTa MHUpUHON 50 cM, IomepeyHoe ceueHue
KOTOPOTr0 ITOKa3aHo Ha puc.1,s.

Tabnuua 1.
BocnpunuMaemsbiii H3rudarommi
Huamertp mpo MOMEHT, TC-M
Tommuaa .
JnuHa, cM/Maccea, T, IIITyHTa TIOTBHOU ap 10 YCJIOBHIO
IIITYHTA, CM .
MaTypbl, MM TPEIUHO00- pa3pymaromui
pa3oBaHUs
2400/13; 2300/12,5; 2200/11,9; 23,1 41,5
45 2100/11,3; 2000/10,7; 1900/10,3; 99 27,6 51,2
1800/9,7; 1700/9,2; 1600/8,8 { 95 32,5 63,5
28
2200/10,5; 2100/10,1; 2000/9,6; 17,1 30,2
40 1900/9,1; 1800/8,6; 1700/8,1; 20 19,5 35.8
1600/7,6; 1500/7,1 { 99 23,2 44,5
25
2100/8,9; 2000/8,5; 1900/8,1; 14.1 25,7
1800/7,6; 1700/7,2; 1600/6,8; [ 20 16 30
35 1500/6,3; 1400/5,9 v 22 19,2 37,8
L 25
1900/7; 1800/6.6; 1700/6.2;
1600/5,8; 1500/5,5; 1400/5,1; 18 9,7 17,5
30 1300/4,7; 1200/4,3; 1100/4; 20 11,2 20,8
1000/3,6 29 12,7 24,6
6,4 111
o5 1200/3,6; 1100/3,2; 1000/2,9; 16 7,4 13,6
900/2,6 ;g 8,5 16.3
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[InyHT apMUpOBaH JECATHIO MPOJOJBHBIMU CTEPKHAMU U3 apMaTypHou crainu A-IV mapku
20 XT2I1, umeromuii mpeznen Texydect 6000 krc/cm?. JIas M3rOTOBIEHHS LIMYHTA TIPHMEHACTCS
ruaporexandecknii 6eton BI'T-400, B-8, Mp3 200. TommuHy mmyHTa W JUaMETpP MPOJOILHOM
apMaTypbl BHIOMPAIOT B 3aBUCUMOCTH OT HECYIIEH CIIOCOOHOCTH, KOTOPOH OH JJOJIKEH 00J1a1aTh.

Xene300eToHHBIE LIMYHTHI TAaBPOBOTO MNPO(HISA, MOJYYUBIIHME IIUPOKOE NPHUMEHEHUE B
CTPOUTEIBHON MpaKTHKEe, UMEIT 00bdHO mupuHy OT 80-90 mo 150-200 cm u Gomnee. TommuHa
MOJIKK puHUMaeTcs B nipeaenax 10-15 cm, a Tommmaa pedpa — ot 18-20 10 35 cm. Bricora pebpa,
orpejenseMas 3HaYeHUEM M3THOAIoIero MOMEHTA, KOTOPBI JT0OJDKEH ObITh BOCIPUHST IIITYHTOM,
kosebnercs yaie Beero ot 40 1o 80 cm.

TaBpoBble WIMYyHTHI, TOKa3aHHbIE Ha PHUC.2,a, OBUTU BIEPBBIE MPUMEHEHBI B cepenuHe XX
Beka. beron mmynta mapku 300, paGodas apmaTypa — ropsuekaTaHas riaagakas guametrpoM 20 M.
[InmyHTUHBI TOTPYKaTUCh METOJOM IOIMbIBA B MEJIKHE U CPEAHEH KPYIMHOCTH MeCUaHble TPYHTHI
Ha TIyOuHy 3,5 1 3 M monKaMu B CTOPOHY 3aChIKU. B psizie cirydaeB mojika MpoeKTUPYETCs HE 110
BCEH JJIMHE INIMYyHTa, a JUIIb HAa Yy4YacTKe OT BepXa CTEHKH 10 ypoBHS, Ha 1-1,5 M Huxke
MOBEpPXHOCTU TpyHTa mepeln cTeHKo (puc.2,0). Bo Bropoil mnonoBuHe XX Beka IIHPOKOE
pacnpocTpaHeHHe INMYHT TaBPOBOTO MNpoQWiIs C MNpeABapUTENIbHO HANpPsDKEHHOM apMarypoi
(puc.2,8).

JUis M3roTOBJIEHUS WINMyHTa HOpuUMeHs0T OeroH Mapku 400, MpOAOIBHO CTEPKHEBYIO
apmatypy kmacca A500. B mmyHT mpw W3rOTOBIEHWH YCTAaHABJIMBAIOT CTAJIbHOM 3aKiIaTHOU
JIEMEHT JJIs TOCJENYIOIIEro IPUKPEIUIEHUs] AHKEPHON TATM; B MECTE YCTAaHOBKM 3aKJIaJHOU
JeTanu noska uMmeet ymupenue. lLnyHT npeaHasHaueH 71 yCTaHOBKU peOpOM TOJIBKO B CTOPOHY
3aCBIIKU.

[lonmopHble cTeHKH U3 Kejae300eToHa TpeOyloT OOBIYHO YCTAHOBKM —CHEIHAJIbHBIX
HAIlEJTbHUKOB JUIsI OoOecreueHuss TI'pyHTOHENpOoHHIaeMocTH. HeoOXOoaMMOCTh B HaleIbHUKAX
OTIAJAeT MPU UCTIOIb30BaHUN KOHCTPYKIIMM TaBPOBOI'O LIMYHTA C 3aJ0KEHHBIMU B MOJIKUA 3aMKaMU
cranpHoro mmmyra IIT-1 uou HIK-1 (puc.2,e). IIpu 3TOM HAagO OTMETUTH, YTO TUAPABIMYECKOE
MOTPYXEeHHE IIMYHTOBBIX CBail C TUIOTHBIMU CTaJIbHBIMU 3aMKaMU 3aTpyaHUTENbHO. [IporpeccuBHo
NPUMEHEHHE [IMPOKOMAHEIbHBIX 3JEMEHTOB, IMOTPYKaeMbIX MOJMBIBOM MM BUOparuen
(puc.2,0,e).
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Puc.2. KenezobemonHule wnynmol maspogozo u (hueypHo2o npoQuis: a — maeposslil WNYHNL,
6 — magposwitl wnyHm ¢ noakou ue no éceil onune: | — evtue ona; |l — nuoice ona;
6 — MABPOSLILL WNYHI C NPE08APUMENbHO HANPSANCEHHOU APMAMYPOl;
2 — masposwvill WNYHM CO CIMAIbHBIMU 3AMKAMU, O, € — WUPOKONAHELbHbLE UWINYHINbL.
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JU1s M3TOTOBJICHHUS JKEJIe300€TOHHBIX IITYHTOBBIX CBall 11€71€CO00pa3HO MPUMEHATh IUIOTHBIE
O€TOHbI BHICOKMX Mapok. IIpu M3roToBiIeHNUHU NpeABaAPUTEIBHO HANPSHKEHHOIO IIIYHTa Hapsly cO
CTEPKHEBOM apMaTypoil ¢ yCIIEXOM MCHOJB3YIOT BBICOKONPOUHYIO NMPoBOJIOKyY. IIpenenpHas macca
&KeJ1e300€TOHHBIX LIIYHTOB ONpeesseTcs 00bIYHO I'PY30I0JbEMHOCTBIO UMEIOIIErocsi KPaHOBOIO
o0opynoBaHusi; B OOJBIIMHCTBE Cly4aeB oHa He mpesbimaer 10 Tc. [nmHa mimyHTa KONeOeTcs: B
IMPOKUX Tpeaenax, gocturas 20-25 m.

[Inockuii WIMyHT TPUMEHSIETCS B PEYHBIX YCIOBUSX TIPU YCTPOWCTBE HAOEPEKHBIX
HEOOJIBIION BBICOTHI. B MOPCKMX YCIOBHMSIX IUIOCKMH INIMYHT HCHOJNB3YIOT U COOPY>KEHHS
MIOPTOBBIX HAOEPEKHBIX ¢ INIyOMHaMu y npudana 10 10 M ¢ ycTpolcTBOM KaMEHHBIX pa3rpy30YHBIX
IpU3M M Ie0CHOYHBIX KOHTP(QUIBTPOB, YTO YMEHBLIAET JABJICHHWE HA CTEHKH M (UIBTPALUIO.
OOmuii By 00JIbBEpKa U3 IUIOCKOTO IIITyHTA ITOKa3aH Ha puc.3.
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Puc.3. [Ipuuan muna 601v6epx ¢ 3auUMHOU CIEHKOU U3 NI0CKO20 JICene300emonH020 WNYHMA.!
I-1V- ouepeonocms obpammuvix 3acvinok; 1 —wnynmosas cmenka, 2 — omoouHoe yCmpoucmeo,
3 — konecoombotinvlll 6pyc, 4 — pacnpederumenvras OAIKa, 5 — anKepHas msed;

6, 7- Oepesannvie Hacaoku u cxeamka, 8, 9- scenezobemonnas u OepessiHHAs C8AU,

10 — obpammuwiii punemp; 11, 12 — coomsemcmeeno webeHOUHas U KAMEHHAS RPU3MBL.

B Tabnuue 2 mnpuBeAeHBI TeOMETPUYECKHME M IPOYHOCTHBIE IMapamMeTpbl CTaHAAPTHBIX
TUIOCKHUX 7KeJI€300€TOHHBIX IIITYHTOB.

B peuHBIX YyCHOBHSX IPUMEHSAIOT TaKXe TaBpPOBbIE W IIHPOKOIIAHEIBHBIE HIITYHTHI.
OCOOEHHOCTBIO ATHX TUIIOB LIIMTYHTOB SIBJISIETCS OTCYTCTBHE PACIIPEICIUTEIIBHBIX MOSICOB.

Feomempuuecxue U NPOYHOCMHbBIE hapamempbl ni10CKUxX JHcene300emoHHbIX WNnyHmoe. Taéﬂuua 2

Boicora | Ilnomann ceuenns | [lpuBeneHHbIH PacueTHbIi M3rudaloImii MOMEHT,
ceyeHust Hanpsiraemoi MOMEHT BOCIPHHUMAEMBbIil ceueHueM,
IIMYHTA apMartypsl, cM> uHepuum | m, kH-m (1 kH-M=0,1 T¢-m)
h, cm B NIOJIKe | B peOpe em’ B NI0JIKe | B pe0dpe | B moJike | B pedpe
Mn M, Mn M,
40 34,4 14,7 368000 235 215 180 140
50 43,1 18,5 734000 390 340 350 190
60 43,1 18,5 1246000 560 435 480 250
70 56,3 24,1 2031000 800 640 740 365
80 56,3 24,1 2958000 1020 765 860 425
90 56,3 24,1 4109000 1260 835 1020 485

3. CtajibHbIe LIMYHTHI

B ctpourensHoil npakTike A3zepbaiikanckoil Pecry0inMky HCTIOIB3YIOT CTAIBHON LIMYHT U3
yraepoauctoi cranu Mapok Cr.3, Cr.4 u Cr.5 ¢ rapaHTUpOBaHHBIMU BEPXHMMH NpeleiIaMU
coJiepXaHus yriiepojaa, cepsl u gocgopa.

CranpHol uiockuit mmyHT Mapok LHTI-1, HITI-2 (puc.4, a u 6) npuMeHsieTcs AJis STYEUCTHIX
KOHCTpYKUUMH. M3rubaromuii MOMEHT, KOTOpPBI BOCHpHUHUMAeT 1 M AJUHBI CTEHKHM U3 ILIyHTa
[IT-1 npu Hanpsikenuu 160 Mlla, coctaBnsier 29 kH-Mm, a mmynTa LIII-2 coctaBnser 22,5 kH-m.
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Puc.4. I[Ipogunu npokama cmanbro2o winynma: a — winyumosas ceéas LI -1 (nrockuii);
6 — wnyumosas ceas LI -2 (nnockuii),; 6 — wnyumosas ceas LUK -1 (kopeimusii),
2 — wnynmosas ceas LK -2 (kopeimuulit), 0 — wnyumosas ceas IIJJ] -3 (Z —o6pasmwiii);
e, oc — wnynm xopvimuvlid muna «Jlapceny; 3 — wnynm Z —obpasuwiti muna «Jlapcen»

JIsisi IIITYHTOBBIX CBail O€peroyKpenuTeNbHBIX CTeHOK TuTockux npodwrend LHIT-1 uw III1-2
clIelyeT NPOU3BOJIUTH UCIIBITAHME 3aMKOB Ha NMPOYHOCTb. IIpn 3Tom paspbiBHOE ycuiue Ha 1 cm
iHbl 3amMka (kH/cm) nomxHa ObITh TakoOM, Kak MMOKa3aHo B Ta0iuie 3.

Tabnuua pazpvlenvix ycunuit na 1 cm O1unbl 3aMKa CMAIbHBLIX WIRYHMOE paziuyunvlx mapok. Tadnuya 3

MapKa MIMYHTa IIT -1 LI -2
MapKa cTajau
Cr.3 25 12
Cr. 4 30 13
Cr.5 35 16,5
15XCIOH 35 16,5

JU1sl NCTIBITaHUS 3aMKOB IIITYHTOBBIX cBail Tiiockux npoduneid HIT -1 u  IHIT - 2 Ha mpovHOCTH
U3 KaXI0M MapTUU OT Pa3HbIX CBail OTPE3ar0TCsl BA MONEPEUHbIX 00pa3lia (TeMIuieTa) JUIMHOM 10 7 CM.
3ateM 00pa3libl KakAOM W3 CBail pa3pe3aroTcsi Ha JBE pPaBHbIE MOJIOBUHBI 1O IPOJOIBHON OCH,
COEIIMHSAIOTCS B 3aMOK U UCIIBITHIBAIOTCS HA PACTSHKEHHUE HA Pa3pbhIBHOM MallIMHE 10 MOMEHTA PACKPBITHS
3amka. [IpouHOCTh 3aMKa OIpeAenseTcsl BEIMYMHON Harpy3Ky MPU €ro PacKpbITUH, OTHECEHHOU K 1 cM
JUTMHBI 00pasiia (TeMIuieTa).
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HImynT xopeitHOTrO npoduist LIK-1 (puc.4,6) mMeet 6osee BEICOKYO HECYITYIO CIIOCOOHOCTB:

1 M JUIMHBI CTEHKH W3 3TOTO IIITYHTa BOCIIPUHMMAET MPH TEX K€ HAMPSKCHUSIX H3THOArOIMiA
MOMEHT 4,55 Tc'M.

s yctpoiicTBa OeperoyKpernuTeNnbHbIX MMOJIMOPHBIX CTEHOK U IMPUYAIBbHBIX HaOepeKHBIX
COOPYKEHHH BBIITYCKAIOTCS CTAJIbHBIC INITyHTHI yriioBoro mpoduist tumnos I -3 u LT — 5 (puc.4,0,3).
HexoTtopele naHHBIe TaKUX MIITYHTOB TpuBeieHbI B Ta0imiie 4. Crenka aymuHoi 1 M u3 mmrynTa L] -3 u
I/1-5 BocnpunuMaer mnipu HanpspkeHun 160 MIla wm3rubaronmii MOMEHT, COOTBETCTBEHHO PaBHBIN
252 xkH-mu 503 kH-m.

TexHuueckas XxapakTepUCTHKA CTAIBHOTO ImTyHTa Thna JlapceH (puc.4,e,0/c), KOTOPBIH 10 CBOMM
TEXHHYECKUM TIOKA3aTesisiM OJM30K K 3€TOBOMY CTAalbHOMY IIITYHTY, a MO (opMe K KOPBITHOMY,
npuBeneHa B Tabnuue 4. [lpu Bo3BeneHHMH HAOEPEKHBIX BeChbMa HIMPOKO MPUMEHSIOT IIMYHT
kopsITHOTO TUMAa Jlapcen 4 u Jlapcen 5. MeTpoBas JyIMHA CTEHKM U3 ATUX LIIYHTOB BOCIIPUHUMAET
M3TUOAOIINI MOMEHT, COOTBETCTBEHHO paBHbBIN 35,5 u 47,4 TC M.

Texnuueckue XapakmepucmuKku CmaaibHoIX WIRYHMO8
OepezoyKkpenumenbHblX U NPUUATILHBIX CHEHOK U COOPYHCEHUIL.

Tabnuua 4
= ~ = «~ < R
=5 & = s = =
8 % = "E" § g =] g oﬁ [:2_ g“ = CLE)
05 8 = o= | B = Jzuw ) z 2
RS =" s < 5o (O] T« O RA™
S =a = g = = = g o = < = = S = 2
= T O S N~ o S— o &= Q = O o B ©
Sg8 | BT |57 E° 525 |8 5 S g
: : 2 | & 25 |2 | & :
m = = © S S
1Ia-3 240 9 10 78/195,3 61/153,3 | 7600/19000 630/1575
1II-5 320 12 14 119/298 93/232 | 20100/50250 | 1256/3140
Jlapcen:
JI-1V 204,5 14,8 12 94,3 72,5/185 | 4660/39600 405/2200
JI-V 196 21 15 127,6 98,0/238 | 6243/50943 461/2962
Ilpumeuanusn. 1. B uncnurene upuBoasrcs 3HaueHus F, |, W uis cranpHOro HIMyHTB JUTHHOM
8... 25 M, B 3HameHarele — 1151 1 M CTEHKH.
2. B rpade «Macca» B uuciuresne ApoOM IOKa3aHa Macca | M INNyHTa, B
3HameHarene — 1 M? CTEHKH.

4. PacyeT IINMyHTOBBIX CTEHOK

PacuerHass cxema sl INIYHTOBOM CTEHKH W 3JIEMEHTOB BHYTPEHHETO W aHKEPHOTO
KPEIUICHUI 3aBUCHT OT CBOMCTB IPYHTA, CTEIICHU €r0 BOJOHACHIIICHUS, HATPY3KH B 30HE MPU3MBI
OOpyIIeHUST ¥ YPOBHEH pacHOJIOKEeHUs pacropok. [Ipu mpuOIMmKeHHBIX pacyeTrax MPOYHOCTH
HITYHTHH ¥ TPeOyeMO# TIyOMHBI €ro 3aJelIKi B I'PYHT HCXOIAT W3 JOMYIICHHs aOCOIFOTHOU
’KECTKOCTH IIITyHTHH.

IIpu cocraBieHMM pacyeTHOM CXEMbl UIMYHTOBOM CTEHKM HAJA0 PYKOBOJICTBOBATHCS
CIIEIYIOIMH COO0PaKECHHUIMH:

- OrpaKICHUE KOTIOBAHOB U3 CTAJILHOTO IIMYHTa MOXKHO BO3BOAMTH 0€3 aHKEPHOTO KPETUICHUSI
10 ryouH 2 — 3 M, a IpH OJHOAHKEPHOM 3aKPEIUICHUH — 0 TIyOHHBI 6 — 8 M OT MOBEPXHOCTH
3eMUIH;

- IpUHUMaeMmas B KOHCTPYKLMSX [UIMHBI INIYHTA JOJ/DKHA OTBEYaTh COPTAMEHTY U HE
IpeBbILIaTh 22 M;

- TyOMHa 3a0WBKY LIMTyHTa HIKE JHA KOTJIOBaHA MPEIBAPUTEIILHO IPUHUMACTCS IPU aHKEPHOM
kperuiennn pasaoit 0,42 H — 0,49 H w nipu cBoOGo1HO cTosmiei ctenke no 2/3 H (rne H — riryouna
KOTJIOBaHa).

I'nyOuHa 3a0MBKH IIYHTa B TPYHT MCXOJS M3 YCTOHYMBOCTH IPYHTa HA BBHIMBIBAHUE U3-TIO]
HIMyHTa Ha3HayvaroT u3 yciosuii: t > H/ (3i) — mis omHopsiaHoro, u  t > H/ (5i) — mis aByxpsiaHorO,
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rae H — BeICOTa OT FOPU30HTA JIO JIHA KOTJIOBAaHA; | — BEIXOJHOW I'PaJAMEHT (QUIBTPAIMOHHON BOJIBI,
paBubiit ais rouH 0,75 — 1,0, nus cyrauakos 0,5 — 0,75, ns neckos 0,4 — 0,5.
[enecoobpa3Ho KperieHre aHKepHbIX TATr ycTpauBaTh Ha (0,3 — 0,4) H HiKe BepXxa CTCHKH,
TIPU TOM IOJTY4aeTCsl HAMMEHBIINN N3THOAIOIINIA MOMEHT, HO YBEJTMUMBACTCS aHKEPHOE YCHIIHE.
I'mybuny 3amenku t mpu HaaMYMKM BEPXHUX PACHOPOK PACCUUTHIBAIOT U3  YCIOBUS
MPEACIPHOTO PABHOBECUS AKTHUBHOTO JaBJIeHUs TpyHTa FE, W BOABl HA CAWHUILY IIUPUHBI
HIMTYHTOBOM cTeHbl Ha BbhicoTe (H + t) 1 maccuBHOrO NaBjieHus rpyHTa £, Ha riayoune t

Eaz(H +t)< En(H +3t) @)
3 3
N3 ycnoBuil npe1oTBpalleHUs BBITMPAHUS TPYHTA U3-110J] CTEHOK IIPUHUMAIOT
t>152 1 1 2

y 2tg*(45° + @/ 2)
TAC p — HAIIPSI?KEHUC B TPYHTC.
PazpriBHOE ycunue N st mmockoro mmyHTa Tuna [IT He MOMKHO MpeBBIIAaTh PacueTHOTO
COIIPOTHBIIEHUS 3aMKOB Ha pa3pbIB, KOTOPOE OPUEHTUPOBOYHO IpUHKUMaeTcs paBHbIM | MITa.

BriBoALI:

1. Tlo xoH(}UTrypay NONEPEYHOr0 CEUSHHS KeJIe300€TOHHBIE LIITYHTHI JENIATCS Ha IUIOCKUE U
TaBpoBble. TaBpOBBIM ILIMYHT 3HAYUTEIBHO 3SKOHOMMYHEE IUIOCKOrO, HO 00JIacTh €ro
IIPUMEHEHHUs OrpaHUYEHA HECBA3HBIMM TPYHTAMH, JOMYCKAIOIIMMHU IOTPYXKEHHE CBail
METOZOM TMOAMBIBA. [IpUBOAATCS OCHOBHBIE BHIB W KOHCTPYKTHBHBIE OCOOEHHOCTH
&KeNe300€TOHHBIX LIITYHTOB.

2. CrajpbHOHM MIOCKUN IIMYHT NPUMEHSETCA JUIS SYEHCTHIX KOHCTPYKIMMA. [ IIMyHTOBBIX
cBail OeperoykpenuTelIbHbIX CTEHOK IJIOCKUX Npoduiiel cieayeT NPOu3BOAUTh UCIIBITAHUE
3aMKOB Ha TPOYHOCTH. [IpH BO3BeIeHNN HAOEPEKHBIX BECbMa IMUPOKO MPUMEHSIOT IIITYHT
KopeiTHOTO TUMa Jlapcen 4 JlapceH 5.

3. PacuernHas cxema /Ui IIMTYHTOBOM CTEHKM M 3JIEMEHTOB BHYTPEHHEIO0 M AHKEPHOTO
KpEIJICHUH 3aBUCUT OT CBOMCTB I'pDyHTa, CTENEHU €ro BOJOHACHIIICHUS, Harpy3KH B 30HE
IPU3MbI OOpYILLIEHUSI U YPOBHEH pacrosioxeHus: pacropok. [Ipu nmpubnmxeHHbIX pacueTax
MPOYHOCTH IIITYHTHH M TpeOyeMOW TITyOWHBI €ro 3a/IeJKH B TPYHT UCXOIAT U3 JOMYIICHHUS
a0COIIOTHON KECTKOCTHU IIITYHTHH.
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“SOHORSALMANIN TOKAMULU: OZBOKISTAN VO
KOREYA INNOVATIV TIKINTI YOLUNDA”
mévzusunda beynalxalq seminar, Ozbakistan Respublikasi Daskond s. 30.04.2024-cii il.

AzIMETI-nin elmi islor iizro direktor miiavini N.R.Yusifov vo “Tikinti normalarinin
ekspertizas1 vo innovasiyalar” sobosinin miidiri avezi N.N.Caforov Ozbokistan Respublikasinin
Texniki Normalasdirma va Standartlasdirma ETI vo Koreya insaat Texnologiyalari Istitutunun birgs
togkil etdiyi sohorsalma norma vo qaydalarinin beynolxalq toloblors uygun tokmillogdirilmasi lizro
“Sohorsalmanin tokamiilii: Ozbokistan vo Koreya innovativ tikinti yolunda” mdvzusunda
beynolxalq seminarda istirak etmislor.

Beynolxalq seminarda koreyali ekspertlorlo yanasi, 30-dan ¢ox beynolxalq toskilat, 70-don
¢ox layiha institutu vo Ozbokistan yerli toskilatlarinin niimayandalori, tikinti ekspertlori istirak
etmiglor. Sohorsalma norma vo qaydalarinin tokmillogdirilmoasi layihasi ¢orgivasindo hoyata
kegirilon layihonin 2-ci morhoalasine aid mosalalor miizakire edilmisdir vo Ozbokistanda sohorsalma
norma Vo gaydalarinin miasir toloblor osasinda tokmillogdirilmasi istigamatinds goriilon islor
xiisusi vurgulanmigdir. Bunlara agilli sohor konsepsiyasinin hazirlanmasi, yol infrastrukturunun
inkisafi, tobii folakatlors qgarsi bina vo qurgularin dayanigliginin, eloco do bina va qurgularda enerji
somaraliliyinin tomin edilmasi do aiddir.

Todbirdo  “Ozbokistanin  tikinti  sobokesinin  inkisafinda  tikinti  standartlarmm
milasirlosdirilmosi”,  “Ozbokistanda normativ  sonodlorin  sistemlosdirilmosinin ~ miiasir
tendensiyalar1”, “Koreyada agilli sohorlorin inkisafi strategiyasi”. “Morkozi Asiyada omokdasligin
istigamatlori” kimi movzularda da toqdimatlar edilmisdir.
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Beynolxalq seminardan sonra AzZIMETI-nin amokdaslar1 Ozbokistan Respublikasinin Tikinti
va Manzil-Kommunal Tasarriifat1 Nazirliyinin nozdinds olan digar struktur vo s6bolorde goriislorde
istirak etmislor, iqtisadiyyatin aparici qiivvesi hesab edilon tikinti sektorunda Azarbaycan
Respublikasiin Dévlot Sohorsalma vo Arxitektura Komitosinin vo AzIMETI-nin oldo etdiklori
nailiyyatlor, seminarin movzusuna dair yerino yetirilon islor, o climlodon yeni texnologiyalarin
totbiqi ilo aparilan miiasir quruculuq vo abadliq islori barodo molumat vermiglor vo bu ciir
tadbirlords istirakin qarsiliqli amoakdasliq miinasibatlorinin inkisaf etdirilmasinds, sohorsalma va
tikinti sahosindo yeniliklorin vo oldo olunan noticolorin  miizakiralorinin ohomiyyastini 6no
cokmisglor.
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BINALARIN INFORMASIYA MODELLOSDIRILMOSI (BIM)
20-22 may 2024-cii il tarixlorind> “BIM” texnologiyalarinin tatbiqina dair TOLIM.

Dovlat Soharsalma vo Arxitektura Komitosindo Olkomizin Boyiik Britaniya vo Simali
Irlandiya Birlogmis Krallig1 ilo omokdashg: ¢orcivesinde Binalarin Informasiya Modellosdirilmosi
(BIM) iizra tolim toskil edilmisdir.

Tolimin osas mogsadi sohorsalma faaliyyatinin raqomsallasdirilmasi sahasindo miiasir diinya
tocriibosinin  dyronilmosi, tikintido keyfiyyst vo someraliliyi artiran BIM texnologiyalarinin
xisusiyyotlori, istiinliiklori vo totbigi ilo baghh Komits vo tabeliyindoki qurumlarin
miitoxassislorinin bilik va bacariglarinin artirilmasidir.

Tikinti siyasati va prosedurlari, texniki normalar va standartlar, institusional tonzimlomalar vo
potensialin artirilmas1 ilo bagli maosololorin miizakiresi ii¢lin xarici miitoxossislorin ~ “BiM”
texnologiyalarinin  totbigi ilo bagli Komitado yaradilmis Is¢i  qrupu ilo vo tabeliyindo olan
strukturlarla gériislor kegirilmisdir. Goriisdo is¢i qrupa daxil olan Azorbaycan Insaat vo Memarliq
ETI-nin "Tikinti normalarmin ekspertizasi vo innovasiyalar" s6basinin amokdaslart N.N.Cofarov vo
A.G. Abdullayeva da istirak etmislor.

29.05.2024-cii il tarixindo DSAK-in togkilatgiligr ilo Milli Soharsalma Qiymatlondirilmasi
Togdimat vo Miizakirs Seminari togkil olunmusdur.

Seminarda Komitonin sodr miiavini I.Isbatov vo Asiya Inkisaf Bankinin 6lko iizro direktoru
istirakcilart salamlamiglar. Sohorsalma Qiymotlondirilmasi Todqiqat Metodologiyast vo Osas
Morhalolori mdvzusunda R.Qasimov, S.Isayev moruzo etmislor. Hesabatin yekun layihosi: Osas
naticalor va tovsiyslor lizro Entoni Qad Bigio ¢ixis etmisdir.

AZERBAIJAN NATIONAL URBAN

ASSESSMENT
PRESENTATION AND DISCUSSION
WORKSHOP

“Milli soharsalma qiymatlondirilmasi” tagdimat

Soharsalma vasitosilo biitovliilylin vo inkisafin tomin edilmosi: “Yeni Sohor Siyasotinin
inkisafi” lizro BMT-Habitat niimayondasi (A.Soave), “Bakinin Bas Plan1” DSAK niimayondosi
(©.Olisultanl), “ikinci dorocoli soharlorin bas planlarinin hazirlanmasina yanasma” DSAK
niimayandasi ($.Badalova), “Azad edilmis arazilords agilli, davamli vo inkliiziv insan maskonlorino
dogru Davamli Sohor Inkisafi iigiin Inteqrasiya edilmis Mokan Planlamas1” BMT-Habitat(A.Soave),
“Asiya Sakit Okean bolgosindo sohorsalma: problemlorin halli vo imkanlarin agilmasi” Jingmin
Huang/Gia Hong, AIB, “Sohorsalma tocriibasi: agilli vo yasil sohorloro aparan yol” Koreya
tocriibosi  (onlayn)  Joon Park, Beynolxalq Sohor Elmlori Moktobi, Seul Universitetinin
niimayandolori kimi tanmmis miitoxassislor élkalorinin BIM sahoasinds nailiyyatlori vo aldo etdiklori
tocriibolorini  todbir istrak¢ilar1 ilo boliismislor vo onlar1 maraglandiran aktual suallar
cavablandirmagq ti¢ilin genis vo faydali miizakirslor togkil olunmusdur.
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Bu sessiyada sohorsalmanin qiymotlondirilmosi metodlar1 vo onlarin totbiqi barads otrafl
molumat verilmisdir. BIM-in ilkin anlayiglarinmn otrafli izah1 toqdim olunmusdur. Bu toqdimatda
BIM-in asas prinsiplori, istifado saholori vo onun layiho idaragiliyinda rolu izah edilmisdir. Bunun
ardinca BIM program tominatinin niimayisi kegirilmisdir vo istirakcilar program tominatinin
funksionallig ils yaxindan tanig olmaq imkani1 alde etmislor.

Tolimin digor hissalorindon biri praktik niimuns olan "BIM praktikada" mévzusu olmusdur.
Bu toqdimatda real layiholor {izorindo BIM-in totbiqi ilo bagli niimunslor gdstorilmis, homginin
Conubi Koreyada agilli soharlor vo rogomsal okizlorin formalasdirilmasi ilo bagli onlayn togdimat
kecirilmisdir. Burada Conubi Koreyada hoyata kegirilon innovativ layiholor vo onlarin ugurlari
haqqinda otrafli molumat verilmisdir.

BiM-lo mohdudlasmayan innovasiyalar mdvzusunda da genis miizakirolor aparilmigdir.
Xiisusilo, Virtual Realliq (VR) va Zanginlosdirilmis Realliq (AR) texnologiyalarinin BIM ilo birgo
istifadosi vo onlarin layihs idaragiliyine tosiri miizakirs edilmisdir.

,\M“U

B coMENT .
AT%E\S?V oisCUsSION 4
\/OM\SHOP A

BIM texnologiyalarzhm tatbigina dair talim

Miizakiralor naticasinda Singapur tocriibasi haminin maragina sobab olmusdur. Beloki, tikinti
sonayesindo BIM texnologiyalarinin todbigi vo onun reallagdirilmasinda dévlot siyasotinin rolu, ilk
ndvboda BIM Yol Xoritosinin hazirlanmasinin zoruriliyi miizakira olunmusdur. Layiho ¢argivasindo
BiM-in tadbiginin somoraliliyi, yoni, idaroetmo haqqinda daha daqiq molumatlarin (72%), sohvlarin
sayinin azalmasinin (70%), layiho istirak¢ilari arasinda kommunikasiyalarin yaxsilasdirilmasinin
(60%) oldugu vurgulanmisdir.

Tolimin sonunda istrakg¢ilar liclin agiq miizakirolor kegirilmisdir. Burada yerli miitoxossislor
vo tolim istirakgilar, BIM va digor innovativ texnologiyalarin dlkomizda tatbiqi vo inkisafi baroda
fikir miibadilosi aparmigdir.
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Elmi-texniki maqalanin hazirlanma qaydalart

Elmi-texniki moqalo elmin asagidaki istigamotlorine uygun olaraq elmi yeniliklori oks
etdirmoklo hazirlanmalidir:

1. Memarliq va goharsalma.

. Zalzoloyadavamli tikintilor.

. Insaat konstruksiyalar1, bina vo qurgular.

. Geotexnika vo insaatin ekologiyasi.

. Insaat materiallar1.

. Insaatin toskili vo idaro olunmasi.

. Tikinti norma v qaydalarinin tokmillasdirilmasi.

. Tikinti praktikasinda beynaslxalq va respublika yeniliklori.

Elmi maqalalor azorbaycan, rus va ingilis dillorinde hacmi 3 sohifodon az, 8 sshifoden ¢ox
olmamaqla formati: A4, faylin formati: MS Word vo ya RTF; Times New Romanda 12 sriftlo,
1 intervalla y1gilmalidir; veraqin kenarlari: yuxari vo asagr toraflor-2 sm, sol torof-1,5 sm,  sag
torof-3 sm. Ogor moqalodo sokillor olarsa, sokillor motno uygun olaraq elektron sokildo 1
dyiimdo 300 pikseldon ( vo ya 300 dpi ) az olmayaraq jped, tiff vo ya eps formatinda
yerlosdirilmalidir.

Saokillar gokilalt1 yazi vo siralama ilo miisayiot olunmalidir .

Istifado edilmis odobiyyat siyahis1 AAK-1n taloblorine uygun tortib olunmalidir.

Fiziki giymatlorin 6lgiilori vo parametrlori CU sistemi ilo verilmalildir.

Mogqalslor asagidaki ardicilligla yigilmahdir: veraqin solunda yuxarida UOT; 1
intervaldan sonra moqalonin adi 12 keql adi sriftlo, qara; 1 interval, misllifin (~lorin) adi, atasinin
adi, soyad1 12 keql sriftlo kursiv, qara; 1 interval, togkilatin tam adi, sohor 12 keql sriftls, kursiv;
2 interval, maqgalonin matni.

Yuxaridaki toloblors uygun olmayan moqalslor gobul olunmur.

Masul katibin elektron tinvani: e-mail: azimeti elmikatib@mail.ru;
tel. (012) 596 37 60 (daxili 205)

Hpaeuﬂa n0020mMoeKu mzytmo-mexnuuecxoﬁ cmamou

e BN e NV, I SRS IN (O}

[IpuHUMArOTCSI  OpUTHHAJBHBIE  CTaThbU IO  IIUPOKOH  TEMATHKE  apXUTEKTYPHI,
IPagOCTPOUTENHCTBA, CTPOUTENBHBIX KOHCTPYKIIUH, CEICMOCTOMKOTO CTPOUTENHCTBA, TEOTEXHUKHU
BOJIOCHA0)KCHUS W KaHAJIW3AlMH, COBEPIICHCTBOBAHMS CTPOUTEIBHBIX HOPM U IPaBHII,
OpraHu3alK CTPOUTEIBHOIO POU3BOCTBA U CTPOUTEIHHOM SKOIOTUH.

CraThy IPUHUMAIOTCS B TICYATHOM H JIEKTPOHHOM BHUJIE, 00BEMOM OT 3-8 CTpaHHMI
TeKCcTa, HAOPaHHOTO Ha KOMIBIOTEpE M HameyaTaHHOTo IMIPUPTOM 12-TO Kerias ¢ OJMHOYHBIM
untepsajom. [loms: cieBa, CBEpXy U CHU3Y - 2CM, cripaBa- 1 cM.

CraTeu npuHUMAIOTCS Ha a3epOalkaHCKOM, aHTJTMICKOM UJIM PYCCKOM SI3BIKAX.

B nauvane ctateu B JieBOM yriay ykassiBaercs Y K.

Crateu compoBoxpaaroTcsi anHotamusamu (mo 100-150) crmoB Ha aszepOailkaHCKOM,
AQHTJIMIICKOM M PYCCKOM SI3BIKaX, a TakKe CIUCKOM KiIo4YeBbIX cioB (5-10 cmoB) Ha
azepOailPKaHCKOM, aHTTTUICKOM M PYCCKOM SI3bIKaX.

HasBanue cratpu, dhaMuivsg ¥ WHULMAIBI aBTOpa (aBTOPOB), AAIOTCSA Ha azepOaiIkKaHCKOM,
AQHTTUICKOM U PYCCKOM si3bikax. Damunus (1) aBTopa (OB) COMPOBOXKAAKTCS JOJDKHOCTBHIO,
MECTOM paboThl U 3NEKTPOHHBIM aapecoM. CTpyKTypa CTaTbU JOJDKHA IO BO3MOXHOCTHU
BKIIIOYATh BBEJCHHE, METOJMKY HCCIEAOBAHUSA, XapaKTEPUCTUKY OOBEKTa HCCIEIOBAHUSA,
pe3yNbTaThl U BEIBOBI (3aKITIOUYCHUE).

EnextpoHHas mouTa oTBECTBEHHOTO cekpeTaps: e-mail: azimeti_elmikatib@mail.ru;

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