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MEMARLIQ ABIDOLORININ TEXNIiKi DIAQNOSTIKASI

Axundova Surayya 9lifaga quz1- m.0.f.d., dosent, Memarliq konstruksiyalar1 va abidalarin barpasi
kafedrasi, AzZMIU, sureyya.axundova@gmail.com

Xilasa. Moagalo memarliq abidalorinin barpa vo konservasiya islorinds todbig olunan diagnostika
todgiqatlarma hosr olunmusdur. Diagnostikanin  osas mogsodi  butlin - abidonin  ayri-ayri
konstruksiyalarmin texniki voziyyati, onun istismara yararl olub-olmamasini izaro ¢ixardir.
Mogalods abidolorin deformasiyasinin soboblorinin texniki diagnostikasinin mahiyyati vo vozifalori
aragdirilmigdir. Memarliq abidoalorinin deformasiyasinin sartlorinin gqiymotlondirilmasinds sobab-
natica olagesinin tohlilido aparilmisdir. Abidslorin deformasiyasmin miithondis-geoloji sabablarini
Oyronarkon abidonin texniki vaziyyatinin mdiayinosi, osas konstruksiyalarin yerlosmo Vo
deformasiyalarmin miisahidasinin tohlili verilmisdir.

Acar sozlar: memarliq abidalorini, texniki vaziyyat, mithandis- geoloji, abidalorin deformasiyasi,
konstruksiyalar, tadgigatlar

THE TECHNICAL DIAGNOSIS OF ARCHITECTURAL MONUMENTS

Akhundova Surayya Alifagha— PhD in architecture, ass.prof., department of Architectural
constructions and restorations of monuments academic, AzZUAC, sureyya.axundova@gmail.com

Abstract. The article is devoted to diagnostic research used in the restoration and conservation of
architectural monuments. The main purpose of the diagnostics is to determine the technical condition
of the individual structures of the whole monument and whether it is serviceable. The article
researches the essence and tasks of technical diagnostics of the causes of monuments deformation.
The cause-and-effect relationship was analyzed in the assessment of the conditions of deformation of
architectural monuments. While studying the engineering-geological causes of the deformation of the
monuments, the inspection of the technical condition of the monument, the analysis of the location
of the main structures and the observation of the deformations were given

Keywords: architectural monuments, technical condition, engineering- geological, monument
deformation, constructions, research

Giris. Memarlq abidalorinin barpasi prosesinde an mihim marhala- texniki voziyyatin vo
istismar keyfiyyatlorinin layiginca giymsatlondirilmasi, yani abidonin zodslonmosinin diagnostikasi
magsadi ilo natura tadqiqatlarinin aparilmasidir. Memarliq abidslorinin zodsalonmasinin diaqnostikasi
onlarn real is soraiti nozoro alinmaqla konstruksiyalarin texniki vaziyystinin kompleks
giymatlondirilmasi va tahlilini talob edir. Todgiqgatlar apararkon materiallarin xtisusiyyatlori, asaslarin
konstruksiyalarinin vo qruntlarinin isi, xarici tosirlor vo binanmn istismarinin xarakteri nozora
almmalidir.

Bu problemin tadqiqatgilarindan biri olan M.D.Boyko diagnostikanin asagidaki torifini verir:
“Praktik totbigdo diagnostika- binalarin qurulusunu vo onlarin texniki vo texnoloji istismar
xususiyyatlarini bilon mutaxassiso konstruksiya vo binalarin doyorini obyektiv giymatlondirmok,
Olglilmiis parametrlori onlarin normativ doyoarlori ilo migayise etmok imkani veran sonadlar,
metodlar, parametrlor va cihazlar kompleksidir”.


mailto:sureyya.axundova@gmail.com

Elmi asarlar, Memarlq Scientific works, Architecture, 2022, N2

Materiallar va metodlar. Barpa islori tocriibasine diagnostika metodlarinin totbiqi memarliq
abidalarinin texniki vaziyyatinin planli sokilde miayinasina va onun naticalorinin hami ti¢iin vahid,
Umumi formada geyd edilmasino imkan veracok; borpa islorinda sohvlordon ¢okinmaya, islarin
keyfiyyatini obyektiv giymatlondirmays; istismar prosesinds abidslorin vaziyystine nozarot etmoyo
Vo askar edilmis pozuntularin aradan qaldirilmasi {igiin operativ todbirlor gormoys imkan veracok.
Diagnostikanin asas moagsadi bitlin abidonin ayri-ayr1 konstruksiyalarmin texniki vaziyysti, onun
istismara yararli olub-olmamas1 vo abidanin deformasiya vaziyystindon ¢ixarilmasi ti¢iin tisul vo
vasitalarin se¢ilmasi barads asaslandirilmis natico hazirlamaqdir.

Abidalarin deformasiyasinin sabablarinin texniki diagnostikasinin mahiyyati vo vazifalori.

Memarliq abidalorinin diagnostikast dovri va profilaktik baxis ligiin;

barpa iglorina baglamazdan avval abidanin barpasi prosesinds yaranan xuisusi masalalorin halli
uclin hoyata kegirilir.

Vizual baxig naticasinds abidonin sonraki miifassal muayinasi ilo texniki ray tortib edilir, bu
ray barpanin texniki layihasinin islonib hazirlanmasinda asas sonad vo abidonin istismar keyfiyyatinin
giymatlondirilmasi vo onun vaziyystinin vaxtinda doyisdirilmasi Ugun vasito kimi xidmot edir.
Memarliq abidasinin vaziyyatini hartorafli giymatlondirmak mogsadilo abidanin texniki vaziyystine
nozarat etmok icuin kifayat gadar parametrlors malik olmaq lazimdir. Parametrlorin say1 elo olmahidir
ki, diagnostikaya cokilon zohmat minimal olsun, abidonin vo otraf miihitin konstruksiyasinin
voziyyati haqqinda molumatlar iso kifayst godor dolgun olsun. Prognozlagdirici adlandirilan bu
parametrlor "abido- muhit" sistemi elementlorinin vaziyysti vo onun mimkin doyismasi barada
molumat verir. Abidonin texniki voziyyotinin arasdirilmasi zamani oldo edilon molumatlar bu
parametrlordon istifads edorak sistem elementlorinin vaziyystini giymatlondirmoys imkan verir.

Ogor miisahids olunan parametrin doyismasi ilo “abido — miihit” sisteminin tobii konstruktiv
elementinin vaziyyati arasinda asililiq qurulubsa, vaxtasir1 cihazlar vo miisahidalorin kdmayi ilo
parametrlorin saviyyasini va vaziyyatini 6lgmokls, bu parametrlorin son haddins gatdigda miihandis
Qorarlarmm qobul edilmasina ehtiyac oldugunu miiayyan etmok olar. Qobul edilon gorarlarin
effektivliyi prognozlasdirict parametrlorin no doracods dizgiin mioyyanlosdirilmasindon asilidir.
Bunun {iglin miisahido olunan proseslorin vo hadisalorin fiziki mahiyyatini vo “abido- miihit”
sisteminin elementlorinin xususiyyatlorindoki doyisikliklori 6yronmok lazimdir.

Istonilon memarliq abidslorinin istismar uygunlugu iki qrupa birlasdirilo bilon parametrlorlo
giymotlondirilir.

Birinci grup - fiziki-kimyavi amillorin tasiri zamani konstruktiv etibarliligi v fiziki dayaniqhigi
xarakterizo edon parametrlordir:

Konstruksiyalarin moéhkomliyi, dayaniqligi, riituboto Vo saxtaya davamliligi, mimkin
deformasiyalar, ham¢inin mihandis-geoloji amillor:arazinin su basmasi vo qurudulmasi, torpaglarin
istilik doyismasi, 6ziil torpaqlarinin aginmasi vo S.

Ikinci qrup- toyinata funksional uygunlugu, yani abidonin monovi uzunomirliliyini -
uygunlasdirma sortlorini vo onun sonraki istifadosini xarakterizo edon parametrlordir (saho vo
kubatura, istilik- riitubat rejimi, qoruyucularin hermetikliyi, nomliyi va s.).

Abidalorin diagnostikasi zamani parametrlorin konkret siyahisi, konstruksiya materiallarinin
yaxs1 saxlanmasindan, xarici miithit amillorine va digar amillors tasir edon memarliq abidesi binasinin
konstruktiv sxemindon asili olaraq miioyyan edilir. Parametrlorin siyahisini tayin etdikdan sonra,
onlarin faktiki doyorini vo normadan konara ¢ixmalarini miiayyan etmok, homginin horgi
materialinin dagilmasint vo c¢atlarin inkisafinin xarakterini qiymatlondirmok vacibdir. Memarliq
abidalorinin rasional vo somorali istismar1 vo onlara qulluq yalniz abidodo yaranmis zodolonmalorin
vaxtinda diaqnostikasi zamani miimkiindiir ki, bunun tiglin onlar vaxtasir1 yoxlamadan kegmalidir.

Miiasir binalarin miiayinasine (lmumi, gisman va ndvbadonkanar) ehtiyac va bu muayinalorin
tezliyi istismar tolimatlarinda va goalocok tamir ndviindan asili olaraq binalarin miiayino névlarini vo
tezliyini nozars alan planli profilaktik tomir sisteminda mioyyan edilir.
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1948- ci ildo memarliq abidoalori G¢tin muayyan edilmisdir ki, asasli tamir va ya barpa islori vo
natica etibarilo muayins bes ilds bir dofodon az olmayaraq aparilmalidir. Faktiki olaraq, hazirda bu,
memarliq abidolori tguin Gmumi profilaktik muayinslorin aparilma miiddatindan bshs edan yegans
rosmi sonaddir.

Beloliklo, memarliq abidalorinin voziyyatino nozarst xidmotinin aparilmasi vo arasdirmalarin
aparilmasi zamani binanin, onun elementlorinin vo konstruksiyalarmin miiayinasinin dovriliyi tzro
artiqg movcud olan va eyni zamanda elmi cahotdon asaslandirilmig tévsiyalor vo normativlar gsbul
edilmalidir.

Memarliq abidslorinin texniki miayinasins dair islor asagidak: ardicilligla aparilmalidir:

- Sifaris¢idon vo ya barpagt memardan ilkin molumatlarin alinmast
- abidonin tmumi ilkin miayinasi

- abido binasinin detalli memarliq miiayinosi

- kameral islonmo;

- texniki rayin tortib edilmosi.

I[lkin molumatlara is iigiin texniki tapsirigin alnmasi, arxiv materiallarmin alinmast,
muayinanin mogsadinin muoayyan edilmasi, memarliq orqanlarinin tévsiyslorinin nozors alinmasi
daxildir [1].

Moiizakiralar. Umumi miiayins, bina ilo avvalcodan tanis olmagq va abidonin miifassal miiayine
programmin tartib edilmasi ti¢iin aparilir. Bu zaman abidonin konstruktiv sxemini, konstruksiyalarin
planlagdirilmasini, goriinon qiisurlarini vo zodalonmalarini, handasi 6lgulordon konara ¢ixmalari vo
s.agskar edirlor. Xarici konstruksiyalarin:fundamentlorin, divarlarin, siitunlarin, martaboarasi
ortiklorin vo grnt asaslarmm miayinasine xususi diggst yetirmak lazimdir. Xarici baxis asasinda
konstruksiyalarm méhkomliyini, kasfiyyat tokmillogsdirms yerlori, a¢ilma yerlori, surflar, zondlama
Vo s. Muoayyoan edilir. Miayino zamani miihafizo zonasmnin orazisinin abadlasdirilmasma, saquli
planlagdirmaya, yeriistii sularin ¢okilmasinin taskilino diggat yetirmak, tadqiq olunan abidonin qonsu
tikililora va bitki ortlyltine munasibatds vaziyyatini mitlog geyd etmok lazimdir. Bu zaman lazimi
Olcllor gotaralir, eskizlar, fotosakillor hazirlanir, sads cihazlardan istifads olunur [2,3].

Mihzribel dalizm
Ciklsnms, killdird v karbon oksidi ﬁ Sl
L Taniz hava l i ﬁ
avtomobil His, oz
qudan pargalan

YmQ HT““”M 8

w1 [0 ]
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Sakil 1. Memarliq abidalarina tasir edon manfi amillorin kompleksi [3]
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Instrumental metodlarda hazirda getdikco daha cox materiallart vo konstruksiyalar: tadgig
etmoyan dagidici olmayan tisullar tatbiq edilir: onlar 6lgmoalari dofalarlo tokrarlamaga, istanilon vaxt
todgig olunan obyektin istanilon konstruksiyasmin keyfiyyati barods lazimi malumatlar1 nisbaton tez
Vo daqiq vermays, konstruksiyalarin 6yranilmasi U¢lin materiallarmn xiisusiyyatlorini, onlarin miixtalif
amillora (tazyiq, geyri-barabar yagmtilar, temperatur, riitubat va S.) tasirlorini tadqiq etmoys imkan
verir. Instrumental metodlarm kdémoyi ilo asagidaki molumatlar1 alda etmok olar: grunt osaslarin,
fundamentlorin asas xiisusiyystlori; materiallarin méhkomlik xususiyystlori; materiallarin elastiklik
xususiyyatlori; konstruksiyalarin homcinsliyi; konstruksiyalarin defektliyi (agiq vo gizli qilisurlarin
movcudlugu vo yayilma zonasti).

Memarhq abidalorinin diagnostikas: ii¢iin metod va vasitalar. “Abido — miihit” sisteminin
elementlorinin diagnostikasi {iglin metod vo vasitalorin se¢ilmosi memarliq abidasinin voziyystinin
vizual giymotlondirilmasinin naticalorindon vo onun deformasiyasmin sobablori haqqinda ilkin
roydon asilidir [3,4].

Memarliq abidslorinin texniki vaziyystinin 6yronilmasinds iki yanasma mévcuddur:

Birinci yanagsma-miihandis-geoloji sobablarin doyismasine asaslanir

Ikinci yanasma- memarhq abidasinin elementlorinin texniki vaziyyetinin Gyronilmasine
osaslanir.

Memarliq abidslorinin deformasiyasinin miihondis-geoloji sobablorini dyronmak vozifasine
asagidak1 mosalalor daxil edilmalidir:

Memarliq abidalorinin  qrunt osaslarinin  vaziyyatinin  dyronilmosi  vo  yiikdasiyan
konstruksiyalarda deformasiyalarin daha da inkisaf etmasinin garsisinin alinmasi ti¢iin an samarali
tisullarin miioyyon edilmasi, memarliq abidslorinin konstruksiyalarinin dagilmasina gatirib ¢ixaran
asas Saboablorin, muhandis-geoloji proseslorin va hadisalorin lizo ¢ixarilmasi, kegmisdo abidalorin
deformasiyalarnin inkisafinin asas marhalalarinin misyyan edilmosi.

Memarliq abidalorinin diagnostikas1 zamani yuxarida gostarilon magsadlara nail olmaq dglin
todgigatgilarin imumi tévsiyalorindan istifado edorok asagidaki mosalalor hall olunur: memarliq
abidalorina bitisik orazido muhandis-geoloji informasiyanin toplanmasi va giymotlondirilmasi;
abidoalor lzarinds faaliyyatlorls slage sahasinds miihandis-geoloji vo hidrogeoloji soraitds bas veran
doyisikliklorin  muayyan edilmasi, memarliq abidosinin deformasiyasmin muhondis-geoloji
sabablarinin miiayyan edilmoasi; memarliq abidasinin dagilmasina vo ya deformasiyasina sobob ola
bilocok arzuolunmaz mihandis-geoloji proseslorin mioyyan edilmasi vo 6Gyronilmasi; abidonin
borpasi layihasinin tortib edilmasi {igiin lazim olan materiallarin alinmasi va golocokds bas vera
bilocok arzuolunmaz miihandis-geoloji proseslarin nozars alinmasi.

Tolob olunan ilkin materiallarm sirasina miihandis-geoloji tadqiqatlarin naticalori hagqinda
molumatlar, abidonin konstruktiv xisusiyystlorinin, fundamentlorin vo yiklorin grunt ossaslarda
paylanmasinin, deformasiyalarin xarakteri vo onlarin inkisaf siirati hagqinda miiayine molumatlari,
abidonin va ya onun elementlorinin yerlosmasi ilo bagl miisahido materiallar1 daxildir.

Memarliq abidalorinin deformasiyasinin soboblorinin 6yronilmoasi tc¢iin miihandis-geoloji
todgigatlar memarliq abidalorinin mihafizasi Gizro salahiyyatli orqanlarin rohbarlik etdiyi ekspert
komissiyasi torafindon tortib edilmis texniki roy osasinda aparilir. Abidalorin deformasiyasinin
muhondis-geoloji  sobablorini  dyronarkon abidonin texniki vaziyystinin  miayinasi, asas
konstruksiyalarin yerlosmo Vo deformasiyalarmm miigahidasinin tahlili macburidir.

Abidonin deformasiya sortlorinin tadgiqi kompleksine asagidakilar daxildir: abidonin kirstlik
hissasinin, karnizlorin, arkatur komarlorin vs s. horizontalliginin miitomadi olarag nivelirlonmoasi;
catlarin inkisafi tigiin mayaklarin va reyperlorin kdmoayi ilo nozarst 6lgmalorinin toskili; horgii vo
catlarin inkisafinin eyni vaxtda miisahido edilmasi. Barpa islorinin bltiin marhalalarinds, bu iglor tam
sabitlogonadok yagmtmim miisahido olunmast magsedouygundur. Catlarin, onlarin yerlogmoasinin vo
sUratinin miisahidosi “abido-miihit” sisteminds inkisaf edon ¢atlarmn sabob— natico olagasini
qurmaga imkan verir [5].

Memarliq abidslorinin deformasiyasinin sobablorini, ¢atlarin inkisaf dinamikasina vo
xarakterina gors gatlarin inkisaf niimunasini izlomaklo miisyyan etmak olar.
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Todqiqat zamant memarliq abidslorinin deformasiyasinin miihandis-geoloji sabablorinin
muayyan edilmasi tGglin muhandis-geoloji soraitin mirokkabliyindon asili olaraq asagidaki islorin
yerina yetirilmasi zaruridir:

1. abidonin deformasiya sortlori planinin tortib edilmasi

2. geofiziki tadgiqatlar,

3. qrunt sularmin saviyyasinin darinliyini dogiglosdirmok moagsadi ilo aparilan hidrogeoloji
todgiqatlar

4. asason qruntun yaxsilasdirilmasi ilo bagli xiisusi masalalarin halli tigiin gorilan tacribs islari

Olgmoalor giin xtisusi fotogrametrik cihazlardan: fototeodolitlor vo stereofotogrammetrik
kameralardan istifado olunur.Toplanmis materiallar asasinda memarliq abidasinin texniki voziyyati
haqqnda ray tortib edilir, burada abidonin gozali vaziyystdon ¢ixarilmasi, istismar rejiminin todqiqi
Uzro tovsiyslor verilir.

Sakil 2. Temperatur-namlik rejimin monitoringi [5]

Memarliq abidslorinin deformasiyasmin sartlorinin - giymatlondirilmasinds  sobab-natica
olagasinin tohlili. “Abido-miihit” sistemindo formalasan sobob-nstico olagalorini nozors alan
memarliq abidalorinin borpasinin elmi cohotdon asaslandirilmis metodologiyasmin isloanmasi Ggiin
abidolorin muxtalif soboblordon gaynaqlanan deformasiyalarmin oslamotlorini miisahido etmoaya
imkan veron diaqnostikasi shamiyyatli maraq dogurur. Bu halda, sabab kimi xarici amillorin tasir
gOstordiyi mlxtalif hallar basa diisiilmalidir. Mohz bu sobab dagidici proseslarin inkisafi tigiin birbasa
sorait yaradir [5]. Soboblorin yaranmasi konstruksiyalarin dagilmasi vo grunt ssaslarin xassalorinin
pislosmasi proseslorinin inkisafi tiglin olave soraitin yaradilmasma gotirib ¢ixarir. “Abido-miihit”
sisteminda konstruksiya va gruntun vaziyyatinin belo ardicil doyismasi mdvcud amillorin dovri
xarakteri ilo gortlonir. Yalniz bu yanagsma ilo abidonin dagilmasina gatirib ¢ixaran sabablori izah
etmok vo dagidict proseslorin inkisafinin qarsisini almaq ticiin effektiv tadbirlor gormok mimkindur.
Bu zaman abidonin dagilma sabablari na godar dagiq miayyan edilorss, méhkamlandirici vo miidafio
tadbirlorini, habelo abidanin istismar rejimini bir o gadar somarali tayin etmok olar.

Beloliklo, abidslordoki deformasiyanin sabablorini 0yronorkon iki yanagmani qeyd etmok olar:
konstruktiv. vo miuhandis-texnoloji. Konstruktiv yanagsma - abidalorin osas yiikdasiyan
konstruksiyalarindaki deformasiyanin sabablorini, onlarin otraf muhit amillori vo insanimn tosorriifat
foaliyyati ilo qarsiliqh tasirinin naticasi kimi aragdirmagi nozards tutur.

Muihandis-texnoloji yanagma tabii amillorin tasiri vo insanin tosarriifat foaliyyati ilo alagodar
abidolorin grunt osaslarinda yaranan proseslorin vo hadisalorin dyranilmoesini nazords tutur.
Doyisikliklori abidslorin deformasiyasina gatirib gixaran “abide- miihit” sisteminin elementlori bir-
biri ilo six bagli oldugundan, abidalorin deformasiyasmin soboblorinin aragdirilmasina yonalon bu
yanasmalarin hor iKisi bir-birini tamamlaya bilor.

9



Elmi asarlar, Memarlq Scientific works, Architecture, 2022, N2

Memarliq abidesinin mévcudlugu onu ohats edan vo ona tasir edon xarici muhit amillorinin
tosiri altinda bas verir. Onlarin osas yiikdasiyan konstruksiyalarla qarsiliqlt tosiri mirokkab
sababiyyat slagalorinin vo hadisslorin formalagsmasina gatirib ¢ixarir. Belo garsiliqh tasirin naticasi
olan hadisalorin geyds alinmasi “abido” altsistemindoki struktur olagalorindaki doyisikliklar,
miisahido olunan hadisslorin sonraki inkisafinin gedisi haqqinda fikir yiirtitmays, eloco do memarliq
abidasinin qorunub saxlanilmasma zaror vers bilocok bu hadisslorin inkisafi ilo bagli xobardarliq
etmoya imkan verir.

Abidalarin zadalonmasinin sabablori asagidaki kimi imumilasdirila bilar:
- abidonin 6ziino xas olan (konstruktiv)

- xarici tobii va antropogen amillorin tasiri ilo bagli olan

- abidalorin istismar rejimi ilo.

Ik soboblor sirasinda abidonin yeri vo qurgunun xarakteri ilo bagli olan sohvlori gostarmok
olar. Xarici soboblori tebii zoror vo insan zorori daxildir. Uzunmuddstli ssbablors abidanin
konstruksiyasini yavasg-yavas mohv edon ¢oxsayl fiziki, kimyavi, bioloji vo mikrobioloji proseslor
daxildir. Tobii tosadfi soboblors tobii hadisslor daxildir. insanlarin faaliyyati ilo bagli olan soboblor
insanlarin abidolorin otrafina gotirdiklori doyisikliklorlo bagli zorarlori (havada zarorli elementlorin
omola galmasi, masalan, kiikiird qazi, karbon gazi, hidrogeoloji saraitin doyismasi) ohats edir.

Abidalorin istismar tocribasinin imumilosdirilmasi vo tohlili konstruksiyalardaki on zoif
yerlori, qusurlari, o climlodon asagidakilart miioyyon etmoys imkan verir:

- konstruksiyalarin birlosmo Vo siniq yerlori;

- muxtalif moartobali binalarin qovsaqlari, birlogsmoasi, dam Ortuylnin borularla, mohaccarlorls,
divarlarla birlogsmasi, damlardaki layanlor va s.;

- comlonmis yiiklarin tatbiq olundugu yerlar:

- siitunlarin, pilyastrin dayaq hissalori, araliq divarlar1 vo s.;

- konstruksiyalarin ehtimal olunan namlonms yerlori, divarin kiirsii hissasi ils, kirsi hissasinin
fundamentlo qovusugu, novlarin karnizlor vasitasilo kecdiyi yerlor, atmosfer sularmin toplanmasinin
miimkiin oldugu yerlar vo fundamentlorin su basmast;

- kommunikasiya xatlorinin divarlardan kecdiyi yerlor;

- horizontal va saquli hidroizolyasiyanin qirilma va birlosmo yerlori;

- goruyucu ortuklorin an ¢ox asindigi yerlor.

Tomollords va fundamentlorin konstruksiyalarindaki qiisurlar daha tohliikali hesab olunur.

Memarhq abidolorinin deformasiyaya ugrama sabablorinin diagnozuna dair nimunalor.
Normalasdirilmis yasama miiddatine malik olmayan va 6z toyinati Uzro insana vaxtindan konar
xidmat etmok Uclin nozords tutulmus memarliq abidslorinin etibarli tomali olmalidir vo tomolin
pozulmasi konstruksiyalarin deformasiyasina sabab olur.

Buna go6ro do, bitlin nov barpa islorindon (konservasiya, borpa) ovval antropogen
dayisikliklarin tasirine moruz galmis qruntun vo tomollarin vaziyysti milhondis-geoloji baximdan
hortorofli arasdirilmalidir. Bu zaman noazors almaq lazimdir ki, osason memarliq abidslarinin
yerlosdiyi qruntlar digor tikililora nisboton mévcud olduglart yiiz illor arzinds otraf muhitdoki
mixtalif doyisikliklorin tosiri ilo smaqdan kegirilmisdir [7].

Abidanin mévecud oldugu biitiin dévr arzinds formalagmis “abide — miihit” sisteminda birbasa vo
oks olagolori ayird etmok mimkindiir va onun normal yagamasi ti¢iin bu alagelor tarazligda olmalidir.
Birbasa olago abidanin grunt osaslara tasiri sahasindoki (qruntlarin barkismasi) tasiri ilo ifads olunur.
Oks olago, xisusilo, abidalorin qorunmasina tosir sahosindo antropogen doyisikliklorin (taxta
diroklorin vo ya basdirmalarin pargalanmasi, siixurlarin tiksotropiyasi, naqliyyat yiikdagimalarinin
vibrasiyasinin tasirindan geyri-barabor ¢okiintli va s. noticasinds qruntlarin bosalmasi) tozahtrinda
ifads olunur.

Borpa zamani abidonin blndvrasinin tabii voziyystinin gorunmas: vo antropogen proseslorlo
bagl golocokds doyisikliklorin aradan qaldirilmast baximindan oks slagalorin 0yranilmosi daha gox
maraq dogurur.
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Insanin otraf geoloji mihito vo slixurlara tosiri boyiikdiir. Sohorlorde miilki, kommunal,
nogliyyat vo hidrotexniki tikintinin tosiri altinda siixurlarin antropogen doyisikliklorin saquli
zonasinin dorinliyi hazirda 10-12 m-s, metropolitenin tikintisi vo torpagin susaxlayan tobogesinin
istismar1 nozoro almmaqla iso 60 m-o c¢atir. Antropogen doyisikliklorin doarinliyi yeralti
kommunikasiyalarm vo qurgularin enis dorinliyi, agiq va yeralt1 dag-modan islarinin tikintisi ila
olagodar massivda garginliyin yenidon paylanmasi, nagliyyat titromoalorinin tasiri, habels yeralti
sularmn drenaji1 va ya yeralt1 sularin saviyyasinin galxmasi naticasinds qruntlarin barkigsmo doarinliyi
Vo ya doyisdirilmasi (soharlorin “6ziinii su altinda qoymasi”) ila sartlonir.

Qrunt osaslarma antropogen tasirlor mexaniki (dinamik yuklor, suffoziya) ve fiziki; birbasa
(insann tikinti faaliyyati) vo dolay1 (depressiya ¢okuntilori yaradilarkon grunt xisusiyystlorinds
doyisikliklar); barpa olunan (gruntlarda tiksotrop doyisikliklar) va barpa olunmayan, qisamiiddatli va
asrlik; yerli regional; sathi va doarin ola bilor.

Butln bu tosirlor birlikdo abidslorin qrunt osaslarmnin vaziyystini, strukturunu doyisdirir.
Memarliq abidoslorinin qorunmasina daha xarakterik olan antropogen amillorin tosirino dair
nimunolor verilmigdir. Masalon, Moskvadaki Andronikov Monastirinin yemokxana palatasi. Boyiik
Voton miiharibesi illorinds palatanin qorb divarimin altinda hocmi 200 m3-o gedor olan otagin
qururlmasi ilo alagadar tomolin sixliginin kaskin azalmasi va konstruksiyanin ¢ékmasi naticasinda
Monastrin yemokxana palatasinin hacmi ohomiyyatli deformasiyaya ugramigdir (I, II doracali
struktur bloklarinimn ardicil formalagmasi ilo). Tomalin méhkamlondirilmasi ilo bagli hoyata kegirilon
todbirlori vaxtinda yerina yetirilon vo effektiv hesab etmok olar, ¢linki galocokds bas vera bilacok
facioli deformasiyalarin garsis1 alinmis va konstruksiyanin is sxemi barpa edilmisdir.

1936-c1 ildan etibaran yaxinligdan kegon Moskva Metropoliteninin gatarlarinin dinamik yiikii
A.S.Puskin adma Dovlot Tosviri Incosonet Muzeyinin binasma tosir gostormoyo baslamisdr.
Muzeyin yaxmhginda yerloson iki stansiya arasindaki tuneldo metropoliten qatarlarinin
tormozlanmasi baslandigindan dinamik yiiklor artir vo bununla da bu dinamik yuklarin muzeyin
conub-garb hissasine tasiri getdikca artir.Biitiin bunlar siibut edir ki, qrunt asaslarda vo fundamentds
cokintilorin dinamik inkisaf prosesi, metropolitenin tunellorinin bilavasito yaxinliginda yerlogon
muzey zallarinin yiikdasiyan konstruksiyalarinda catlarin inkisaf prosesi davam edir. Bu faktlarin
tohlili asagidaki noticalori oldo etmoyo imkan verdi.A. S. Puskin adma Dovlot Tosviri Incosanot
Muzeyinin binast daim metropolitendon golon dinamik yuklorin tasiri sahasindadir vo onlarin
fonunda lokal proseslar inkisaf eds bilar.

Natica. Buna goro do, abidonin yaranmis voziyystdon c¢ixarilmasi tigiin tadbirlorin iKi
istigamatds ayrilmasi va islonmosi lablid oldu. Birinci istigamot muzeyin binasinda deformasiyalarin
sabitlosdirilmasi Uzra tadbirlorin secilmasi, ikinci istigamot iso fundament osaslarinin deformasiyaya
ugradig1 sahads Sabab Vo naticonin aradan qaldirilmasi ilo bagli olmalidir. Memarliq abidalarinin
deformasiyasmimn sabablorinin diagnostikasi tizro nlimunalora bizim yerli qurgularimizi da misal
gOstormok lazimdir. Bu deformasiyalar arasdirildigi zaman manfi proseslarin sabab va naticalorinin
aradan qaldirilmasi iglin muvafiq tadbirlor hayata kecirilmisdir. Bu, Kis kondindoki alban Kilsasi,
Bakida Mahommad moscidi (Igerisehar) va antiniimune kimi Baki sahorinde M.Magomayev adina
Dovlat Filarmoniyasinin binasidir. Belaliklo,bu kimi tadbirlor vo todgiqatlar memarliq abidalorin
gorunmasida miihiim rol oynayir vo onlarm bilavasito dmriiniin uzanmasinda , galocok nasillara
catdirilmasmi tomin edocoak.
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MEMARLIQDA MOKAN VO FORMALARA ESTETIK VO PSIXOLOJI BAXIS

9liyeva Aygin Zalimxan qizi- mioallim, Memarliq kafedrasi, Azarbaycan Dovlst Rassamliq
Akademiyasi, aygunbunyatova9l@gmail.com

Xulasa. Memarliq 6z tokamiilinds insanin doyigon vo movcud olan dayarlori va ehtiyaclari, homginin
elm vo texnikanin inksafi ilo hor zaman bagl olmusdur. Memarligin badii obrazlarinda comiyyat
hoyati, modaniyyatin monavi inksaf Saviyyasi vo onun estetik ideallar1 oks olunur. Memarligin togkil
olunmasi vo ya dizayni, onun magsadyonluliyld mokanin togkilindo, memarlq kiitlalorinin
gruplasdirilmasinda, tam va hissalorin proporsional nisbatlorinda, ritmik cargalonmods Uzo ¢ixir.
Binanin biitlin elementlorinin nisbiliyi memarligin 6ziinomoxsus badii dilini xarakterizo edir. Mokan
formalarinin badii obrazliligi, bina vo tikililorin incasonst osasrlorino gevrilmosi-memarin osas
vazifasi olmalidir.

Acar sozlar: estetika, mokan, psixologiya, dizayn, ritmlor

AESTHETIC AND PSYCHOLOGICAL VIEW OF SPACE AND FORMS IN
ARCHITECTURE

Aliyeva Aygun Zalimkhan- lectuter, department of Architecture, Azerbaijan State Academy of
Art, aygunbunyatova91l@gmail.com

Abstract. In its evolution, architecture has always been connected with the changing and existing
values and needs of people, as well as the development of science and technology. The artistic images
of architecture reflect the social life, the level of moral development of culture and its aesthetic ideals.
The organization or design of architecture, its purposefulness of the space it is revealed in the
organization, grouping of architectural masses, proportional proportions of whole and parts, and
rhythmic rowing. The relativity of all the elements of the building characterizes the unique artistic
language of architecture. The artistic imagery of spatial forms, the transformation of buildings and
structures into works of art should be the main task of the architect.

Keywords: aesthetics, space, psychology, design, rhythms

Giris. Memarliq insan hoyatinin ayrilmaz hissosidir. O, insanlarin saglamligina vo psixikasina
mUoyyon assosiyasiyalar1 ¢agiraraq tasir gliciine malik olur. Ancaq tokco memarliq insanin hayat
torzini miayyan etmir,hamginin bu vo ya digar tikililorin xiisusiyyatlorina insan hayati va torzi sabab
ola bilir. Memarliq bizim moakanda hisslorimizi toyin edir va eyni zamanda diinyan1 dork etmayimiza
bir basa tosir edir. Psixololglarin memarhqla bagli problemlarin professional arasdirilmasi iki
yanagma soklindo 0zUnl gOsterir. Birinci yanagmalar ¢argivasindo mokan gavrayisinin psixoloji
mexanizmlori, memarliq mihitinin keyfiyyot vo strukturunun insanin davranms vo foaliyyati ilo
olagesi,miloyyon miihit soraitinds insanlarin iinsiyyoti vo kontakti kimi aspektlor aragdirilir.Bu
soraitdo ananavi psixoloji problemlarin sosialogiya va estetika ia bagl suallarla alagosi olur.

Ikinci yanagma-memarm pesokar foaliyystinin genis monada bodii yaradiciligla kompleks
sokilda Gyronilmosi. Memarin yaradiciliginda psixoloji aktualligin (problemlorinin) osas yerlordon
birini tutmasi sobobi ona digar incasonot foaliyyatlori (adobiyyat,musiqi, rosm, film va.s.) ilo
miqgayisads layigli diggstin ayrilmamasidir.

Materiallar vo metodlar. Memarliq foaliyyatinin calbedici sirri psixolog-tadqigat¢1 {igiin
muhim saviyyads 6zunl gostarmali oldugu onunla baglhidir ki, bu peso 6zlinomoxsuslugu ilo 0ziinda
insan foaliyyatinin universalligini qoruyub saxlayir. Memar material madoniyyatin yeni elementlorini
yaradan mihondis,comiyyatin g6zol vo harmonik hayatin tosovvirlorinin konkret forma vo
mokanlarda tocassiim edon rassam va siini mithitin formalagsmasinin miimkiinliiylinii vo prinsiplarini
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aragdiran alimdir. Memar pesokar foaliyyatinin psixoloji ndqteyi nazaradon spesifikasi, ancaq bu vo
ya digor layihanin yaradilmasinda hall etdiyi faaliyyat predmetinin konkret formasi deyil, hamginin
onun pesokar foaliyyatinin formalagmasinda y1gdigi vo hordiiyli sabit psixikasidir. Le Karbyuze
“mearliq-peso deyil, diisiinco torzidir” dedikds bunlar1 demok istoyirdi.Memar grafik, dekorator vo
hotta modelyer bels galisa bilar,ancaq konkret masalonin halline memar kimi yanasacaq [1-4].

Memarliq mokanmin modelloma Vo gqavrayisi ilo bagh suallara baxlmasuna dayanan
¢atinliklor, homginin memarin pesokar foaliyyati vo mokan gavrayisi rollarinin aydmnlasdiriimasi hom
terminoloji ham do semantik ¢alarlar1 6ztinds dasiyir. Memarligin vizual proses kimi gabul olunmasi
ilo bagl kifayst godor genis yayilmis tosovviir vardir. Gérmo gabiliyyatinin vacib rolunu togzib
etmoadon, belo hesab edilir ki, memarliq mokaninin psixoloji monalarini tokco vizual toassuratlarla
bagl etmomoliyik.

Muzakiralar. Memarliq otraf muhitdon siginacaq vo madafio  Gsulu  kimi
yaranmigdir. Tadricon o, subyektivliyin, yaradiciligin vo gdzalliyin daxil oldugu incosonat formasina
cevrilmisdir. Bu giin biz memarligin neco inksaf etdiyini, insanlarin psixoloji rifahmna orientir
olunmus, todgigatlara vo moagsadyonli realizasiyaya yonaldiyini gora bilirik. Memarliq miihiti vo
interyer dizaynin psixoloji effektlorinin 0yronilmasi, onlarm insanlarin rifahina ham psixoloji hom do
emosianal tasiri baximindan ¢ox vacibdir [1].

Mihitin dork olunmasi darin subyektivdir. Biz mihiti vo mokani basa diismiiriik, biz onu
ancagq hiss edo bilarik, necs ki, biz vizual kommunikasiya signallarini basa diismiiriik, lakin biz onlar1
stiursuz qoabul eds bilirik. Sohor mihiti global informasiya sahasinin davami kimi ¢ixis edir.Sohar
mokaninin dork olunmasinda da eyni vizual modullara asaslaniriq.

Hor hansi binaya baxarq biz onu yaradan dévr haqda bir ¢ox sey 6yrana bilarik.Biz mioyyan
dovr kontekstinds insan hoyatinin tislubundan danisiriq, yani o dovrin falsafasindan, siyasi tasirdan,
dindon, yaddasdan vo tarixdon danisiriq.”Memarliq homginin diinyadan bshs edoan salnamoadir. O
mahnilar va ofsanslor susanda danismaga baslayir (N.V.Qoqol) [2,3].

EImi odobiyyatda bu yaxinlarda “memarhigin semiotik mexanizmlori” kimi fikir
formalasmigsdir. Bu mexanizmlor 6zlilylinds forma vo funksiyalarin slagesini, hisslorin, shvalin
tocribalorin yaranma tsullarmi toskil edir. Hal-hazirda onsnoavi layiha stillorindon uzaqlasma,o
insanin psixoloji taloblorindon va 6z orijinalligin1 géstarmak saylori arasinda uygunsuzluga sabab
olmusdur. Osrin 20-ci illorindon bari memarligda anonslordon uzaglasma vo mokan formalarmnin
memarliq xassalorinin itirildiyi miisahido olunur. Buna gors do memarliq mokaninin insana tasirlari
mexanizmlarinin dyranilmasins ehtiyac yaranir.

Memarlig-mokan miihiti insana “stimullar” adlanan mexanizmlor vasitasilo tasir edo bilor.
Onlar sensorlu, aktiv, passiv, dinamik vo ya statik ola bilor.Bu stimullar horokot vo adaptasiya
xarakterlori dasiyir.Onlarm isindo elo komponentlor istirak edirlor hansilar ki: vaxt, mokan, rang, sss,
is1q vo formadir.

Memarliq miihiti vo interyer dizaynin insanlarin psixologiyasina neca tasir etdiyini anlamag
ucun ilk 6nco mulayyan stimullarin insan beynina psixoloji tasirlorinin baza saviyyasinds basa
diistilmasi vacibdir. Bu tadgiqatlarda insan psixologiyasina memarliq va interyer dizaynin gostordiyi
musbat tasirlor son doaracads vacibdir [5-7].

Funksional stimullar harokot mokaninda insani istigamatlondiran, insan foaaliyyatini toskil
edon amillordir. Emosianal stimullar imtina reaksiyasi, yasayis yerindon uzaqlagma, neytral vo ya
komfortlu Gnsiyyat, pozitiv vaxtinin kegirilmasi kimi hisslor toskil edir.

Informasiya stimullar1- otraf mahitin vo mokanm 6yronilmasi vo identifikasiya edilmisi
formalarmimn gostaricisidir.

Muhitin - vo mokanin xarakterlorini Otiirir:  aktiv  stimullar  (orijinallig, qedyri-
adilik,ekspressiya, kontrast, kaskinlik), neytral stimullar (elementlorin monotonlugu, adilik, adot
edilmis yer, banalliq), sakitlosdirici stimullar (sakit, formalarm yumsaq vo hamar birlosmalori, tabii
obrazlar, formalarin harmonik birlogmalari).

Mihitin vo mokanin neqativ xarakterlorini Oturtr: qorxu hissi, hisslorin bastirilmasi,
darixdiricilig, monotonlug, mihit elementlorinin kontrol olunmamasi.
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Tadqiq olunan stimullarla yanasi qeyd etmok vacibdir ki, memarliq stillori zamanla genis
publikanin tstiinliiklorinin doyisdiyi vo yeni materiallarin, insaat proseslorinin ixtirasi ilo tokamdl
etmisdir.Bazi stillor tez golib vo tez gedon, 6z dovriinin dobi olsa da eyni zamanda digor stillor
zamanin sinaqlarina tab gotirib vo asrlorlo méveud olmus, hatta bu giin do muasir memarliga 6z tosrini
gOstormis va gostarmoya do davam etmokdadir.

Movcud memarliq stillorini artig mévcud olmayan “stillordon” na forglondirir? Belo hesab
olunur ki, “gdzsl” bina ii¢ komponentdon ibarstdir:-forma, gozallik vo rahatliq. Baxmayaraq ki,
“g0zol” sozili 6zlindo subyektiv mona dasiyir, onunla bagl hisslor universaldir. Bizim g6zal kimi
goabul etdiklorimizi gordiikds biz z6vq aliriq va bu hisslar oksitacin va endorfinin beynimiza tasiri
naticasinds bas verir. ©gar hor hansi bir binanin magsadi orada insanlar konkret mogsadlor Giglin
toplasdig1 forma vo mokandirsa, onda niya onun bizs fizioloji cohotdan tasiretms miimkiinliiyii vardir.
Bunlara cavab yens do tokamilo asaslanir. Bizo zOvq hissi baxs edon binalar 6zlorinds bizim
ocdadlarimizin  sag qalmasma kOomok edon vyerloro anoloji olarag beynimikzin mdvcud
xarakteristikasina osaslanan binalardir. Beloliko bu sagqalma atributlart ilo bizim beynimizin
assosiyasiya etdiyi konkret xarakteristika va naxislarin miioyyan olunmasi vacibdir.

Bizim bu binalar1 gézal gobul etmayimizin osas soboblorindon biri odur ki,stiurumuz
binalardan slds etdiyi sensorlu informasiyani emal edir va tabistdo tokamiil faydasini siibut edan
ganunauygunluglara aid edir. Bununla belo obrazlarin toyin olunmasi siiuralt1 saviyys doa getss do,
izloyicilorin ¢oxu go6zallik hissinin gobul olunmasinda neyropsixoloji vo fizioloji asaslar1 doark
etmirlor. Bu ciir fizioloji reaksiya binanin atraf muhitlo slagssinin az oldugu halda bels amoals galo
bilor (sok.1).

S I I
s AL 111

. 1 Ill I|| I||

Sakil 1. a) Memarliq vo soharsalmada ritmik seriyalarin asas novlari b) Pont du Gard su kamori
(Fransa; eramuzin 1-Ci asri) ¢) Braziliyadaki Sofaq Saray1 (1958-1959). memar. O. Niemeyer [7]
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Doqquz kvadrat codvaldan ibarst olan ugurlu niimunalorin istifads edildiyi vo tohlikasizlik
hissini boxs edon dlzgun layihalondirilmis evler mushat psixoloji tosir gdostorir vo zOvq hissini
cagiran neyrokimyoVi proseslorin yaranmasina dolalot edir. Unikal binalarin bizim idrakimizi
stimullagdirdigi halda, darixdirict eyniobrazli binalar bizi yorur va kliniki cohotdan stress yaratdigina
dair siibutlar vardir. Xroniki stresin qaynagi hesab oluna bilocok bu binalarin monfi
xarakteristikalarmin miitomadi tesiri saglamliga ziyan vurur. Xosboxtlikdon bunlardan bizim
olimizds olan insaat texnologiyalart vo koqnitiv aragdirmalarin hamisini nozara almagla diizoltmok
olar [8,9]. Memarliq diinyasinda ritmlarin dord kateqoriyast movcuddur:kontrast ciitlorin novbaliliyi
Vo tokrari; Sablonda elementin 6lgiilorinin progresi, Kicilmoasi vo boyiimasi; bir elementin tokrari vo
fasilosiz tokrar1 vo gozun fasilasiz bir ndgtedan digarina izlonmasina nozaran Xatlorin istifadasine
kecid. Belo hesab olunur ki, 6ziindo miiayyan estetik naxis vo ritmlori daxil edon binalar daha
g0zoldir. Ciinki insan beyni bu naxislar1 tohliikasizlik, sagqalma tokamiilii tiglin sortlondirmisdir.

Qeyd etdiyimiz kimi bu ciir qavrayislar insana zovq hissini baxs edir va bu da 6z ndvbasinda
bizim badanimizin barpasina, immun sistemina tasir edir vo hamginin psixi va fiziki saglamliga
faydalidir.Bu informasiyalara malik olduqdan sonra bir ¢ox tarixi binalarin memarliq cohatdon
ugurunu anlaya bilirik.

Mioayyan ugurlar gqazanmis binalarin ¢oxu bizim galdiyimiz tobii miihitin imitasiyasi
niimunalorine osason tikilmisdik.1882-cCi ildo Ispaniyanin Barselona sohorinds “Miiqaddos ailonin
mobadi” ni misal gostara bilorik.Bu kafedralin layihasinds Qaudini ilhamlandiran meso Vo agaclar
oldu.Kafedrala girisdo insan1 inco 2370 metr hiindirlikdos yizlorls siitun garsilayir, hansilar ki sanki
agacin budaqlarma banzoyarok tavanda bir-biri ilo saxalonir (sok.2). “Taydjiun” milli teatr1 Tayo Ito
torafindon Tayvanda layihalondirilon bina tobii amolo galmis qaya toassiiratini bagislayir (sok.2).

Ingiltorado Kornuolda Edem layihosi icorisinda miixtolif bitkilorin yasadig1 bir nego soffaf
gimbazlordon ibaratdir.Memar Nikolas Qrimsou kopiiklardan ilhamlanaraq otraf mihitlo vahdoti
g0zal sokildo tacassiim etmisdir (sok.2).

Sakil 2. a)A.Qaudinin “Miiqoddas ailo” bazilikasi b)’Taydjiun”milli opera teatr1 c)
N.Qrimsou “Edem” botanik bagi [9]

Natica. Madaniyyat kimi memarliq comiyyat ilo birlikds inksaf etdikco,bosoriyyatin goxasrlik
amayinn vo kegan dovrlarin material vo monovi istehsalinin naticasine ssaslanir.Biitiin etaplarda tarixi
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konkretliys sahib olarag vo ictimai oslagolor sistemino baglt olaraq memarliq imumbasori Saciyya
dasiyir. Memarligda comiyyatin diinyagdriisiiniin osaslari, onun etik prinsiplori vo estetik ideallar1
obyektivlosdirilir. Memarliq har zman muoyyan idealogiyani tayin edon vacib vasitalordon biri kimi
cixis etmisdir. Memarliq torafindan togkil olunmus mokan va ya mihit manes yaratmur, lakin har
zaman insanin emosiyalarina, idrakina va davranigina tasir gostorir. Belaliklo estetiklik ““iist qurulus”
kimi ¢ixis etmoyo baslayir. Estetik doyarlorin yaradilmasi memarligin ictimai vozifalorinin vacib
hissasidir. Memarligin utilitar— praktiki vo estetik doyarlorinin qarsilasdirilmasi ganna uygun deyildir.
Bu va ya digarlori bir- biri ilo six baghdir vo memarliq obyektlorinin istifadasi prosesinda istehlak
olunur. Onlar arasinda ziddiyyatlor 0 zaman miisahid olunur ki, insan va comiyyatin mixtalifyonli
ehtiyaclart memarliq osarlorinin yaradilmasinda magsad Vo metodlari arasinda uygunlugu pozur.
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MUASIR YASAYIS KOMPLEKSLORININ MEQAPOLIS SOHORLORIN TOSKILINDO
ROLU

Hasanova-Faracova Kaklik 9lihason qiz1- m.i.f.d., dosent, Memarliq layihalondirilmasi vo
sohorsalma kafedrasi, AzZMIU, hasanovafarajovakaklik@gmail.com

Xulasa. Son illords diinyanin biitiin meqapolis soharlorinds ekoloji statusun yiiksalmoasi masalasi
aktuallagir. Miixtalif soharlordo urbanizasiya prosesinin tempinin yiksalmasi naticosinda
hindirmortabali yasayis binalarinin say1 artir vo bununla slagadar bos, yasilliq ortiiyii ti¢lin miinbit
sahalorin say1 azalir. Bu da 6z ndvbasinda saharin vizual silueti va soharsalma hallinos tasir edir. Aktiv
proseslor respublikanin on iri sohari olan Bakidan yan kegmoyib. MOvcud istifadoys yararl binalar
son illarda rekonstruksiya olunur va yeni hiindiirmartabsli binalar insa edilir. Layihalondirilon binalar
muxtalif toyinath olsa da (inzibati, goxfunksiyali va s.) bu siraya daha ¢ox yasayis binalar1 daxildir.
Tobii ki, saharsalma hollinin diizgiin formalagsmasi tiglin layihalondirilon biitiin yasayis va ictimai
binalar arasinda rahat ke¢id olmalidir. Eyni zamanda miixtalif funksiyali binalar vohdat togkil etmoklo
diizgiin sohar silueti formalasdiirmalidir.

Acar sozlar: yasayis binalari, soharsalma halli, meqapolis soharlor, sohor silueti, ictimai binalar

THE ROLE OF MODERN RESIDENTIAL COMPLEXES IN THE ORGANIZATION
OF A MEGAPOLIS CITY

Hasanova-Farajova Kaklik Alihasan- PhD in architecture, ass. prof., department of Architectural
design and urban planning, AzZUAC, hasanovafarajovakaklik@gmail.com

Abstract. In recent years, the issue of improving the ecological state has become relevant in all
megacities of the world. As a result of the increasing rate of urbanization in various cities, the number
of high-rise residential buildings is increasing and the number of vacant lots is decreasing. This, in
turn, affects the visual silhouette of the city and the urban planning solution. Active processes have
not bypassed the largest city of the Republic of Baku. In recent years, existing high-rise buildings
have been reconstructed and new high-rise buildings have been built. Although the designed buildings
have different purposes (administrative, multifunctional, etc.), this series includes mostly residential
buildings. Of course, for the correct formation of an urban planning solution, there must be a smooth
transition between all designed residential and public buildings. At the same time, buildings with
different functions should form the correct urban silhouette, forming a unity.

Keywords: residential buildings, urban planning solution, metropolitan cities, urban landscape,
public buildings

Giris. Miasir dévrde megapolislorin inkisafi prosesinda sohorsalma hallinds hiindirmortabali
yasayis binalar1 vo atraf yasilliq sahalorinin tandemi 6nomli amil hesab oluna bilor. Yuxarida qeyd
olundugu kimi, Baki goharinin shalisinin saymin artmasi prosesinin noticasinds hiindirmortoboli
binalarin kiitlovi tikintisi mosalosi son dovrlords aktuallasdi. Binalarin monzillorinin ¢ox olmasi ila
olagodar burada yasayan sakinlorin sayinin artmasi mosolasi goharsalma togkili prosesindo nozars
alinmalidir. Insan sayinin artmasi yeni istirahot zonalarma tolobat1 artirir. Baki sohorinin olverisli
tobii-cografi miihito malik olmasi sobobindon gohor daxilinds bu mishst tendensiyalarin inkisafi
tempini artrmaq miimkiindiir. Yagilliq orazilorinin coxlug teskil etdiyi istirahot zonalari vo
hiindirmortabsli binalarin tandemi sohorin iqtisadi inkisafinda vacib rol oynayir.

Hazirda Baki sohori, otraf orazilorin ohalisi, ziyarato golon turistlorin rahatliginin tomin
edilmoasi ti¢lin yasilligla zongin istirahat zonalarinin togkili vo mihafizasi tGgln xtsusi tadbirlar plani
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yaradilmalidir. Yasilliq zonalarmin sahaSi Vo yasayis saholori ilo arasinda olan kecid
genislondirilmalidir.

Metodologiya. Yeni tikinti orazisindoki yasilliq zonalarinda yenidonqurma islori miitlog
sokildo icra olunmalidir. Bu 6z ndvbasinds arazinin sohorsalma hollinin vizual kompozisiyasi vo
ekoloji tarazligmin miisbot macraya yonlondirilmasi demakdir [1].

Baki soharinin markazi hissalorinda hlindiirmortabali yasayis evlarinin mévcudlugu six va
yuklonmis naqliyyat diylnlori ilo miisayist olunur. Tabii Ki, arazinin ekoloji balansi vo insanlarin
yasayis keyfiyyatindo monfi niianslar yaranir. Bu problemlorin garsisinin alinmasi iigiin soharin
morkazi arazilorinds yasilliq zonalarinin salinmasi xiisusi dnom kasb edir.

Muzakiralar. Baki sohori A.Saiq, N.Norimanov, M.A.Oliyev kiigalorinin kasismoasinda
yerlogsan Moarkazi park mohz timumi sohar ohalisi vo yaxinligdaki yasayis evlarinin sakinlorinin
yasayis keyfiyyoati U¢lin boyik 6nom dasiyir. Nogliyyatin sixliq toskil etdiyi orazido ham piyada
yollari, hom do yasilliq saholorinin genis tomin olundugu nozoro almarsa insanlarin horokast vo
istirahat foaliyyati asanlasir. Park orazisi hom do vizual olaraq sohorin markazi hissasini bitov
kompazisiya otrafinda comloyir (sok.1,2).

Sakil 2. Baki sohori. Markazi park [1]
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Medgapolislorin sohorsalma toskili prosesinda layihalondirilon binalarm asas gostaricilori ilo
yanas1 saharin ekoloji statusunun muhafizasi masalasi ilk siralarda olmalidir. Son illorda bir ¢ox
Olkalords bu tacriibs totbiq olunur. Yoni layihalondirmo prosesinds binalarin hacmi funksiyalart ilo
yanasi, ekoloji somaralaliyi geyd olunur.

Mouasir dovrdo memarlar binalari hom daxili interyer, hom fasad hollindos tobii materiallardan
istifado edir. Eksteryerdo bu daha cox fasada vertikal yasilliq, eyvanlara yasilliq vo dekorativ
bitkilorin daxil edilmosi formasinda noazoro ¢arpir. Dekorativ Dbitkilor Uclin yerlosgalor vo
sarmasiqlarin yerlosdirilmasi Ug¢iin xususi konstruktiv materiallar vasitasilo planlagsdirma halli yollar1
diistiniiliir. Homginin yasayis evlarinds xiisusi qis baglari togkil olunur. Tabii ki, bu megapolislorda
yaranan iqlim problemlorinin hallinds lokal, daha ¢ox mohdudlasmis ohomiyyasta malik olur.
Binalarm fasadlarinda xaos amala galmomasi {igiin bu konstruksiyalarin standartlasdirilmasi vacibdir.

Tossuf ki, dekorativ bitkilorin fasada yerlosdirmo prosesinds problemlor yaranir. Bitkilor stini
isiglandirma, kirli vo tozlu hava amillori garsisinda doziimsiiz olur. Meqapolislords yasayan
insanlarin hoyat foaliyyotin yaxsilasdirilmasi, ekoloji problemlarin holli vo eyni zamanda sohor
sakinlorinin estetik zovqiiniin inkisafi {i¢iin binalarin interyer, eksteryer hallinds memarlhg-landsaft
elementinin standartlara uygun hall olunmas1 vacibdir.

Yasayis binalarmin eyni tislubda kompleks yasillagdirilmasi tikilinin memarhq halli vo otraf
muhitinds komfortlu sorait yaranmasina tokan verir. Terras tipli layihalondirilmis binalarin landsaft
holli  miixtolif niianslara malik xdsusi istiqgamotdir. Bag-terraslar yasayis evinin davami kimi
gorunarak “yasil istirahot otag1” effekti yaradir. Bu planlasdirma hollinin standartlar1 binalarm dami
Uclin do uygun ola bilar. Tassiif ki, bu planlasdirma halli uzun illardir mévcud olsa da halo da
memarliq halli kitlovi sokilds istifads olunmur [4,5].

Megapolislords yasayan ohali tobistdon kifayst godor uzaqlasmisdir. Yasayis moskanlorinin
otrafinda su hovzalori, yasilliq zolagi vo binalarin fasad hallinds bitki 6rtlyinin toskili mévcud
ekoloji problemloarin hallina misbat tasir eds bilor.

Boston sahilindo axic1 fasad vizualizasiyasina malik, 22 mortobasi ofis, 18 martobasi
monzildan ibarat 182 metrlik bina plan qurulusunda magaza va restoranlar1 da comlayan layiha toklif
olunmusdur. Binanm terraslarinda sohar panoramasi vo Boston limaninin monzarasin seyr etmok
ticlin baxis meydangalar1 yerlosdirmok nazards tutulurdu.

Osas ideyada layihs yalniz vizual cohatdon mohtosom goriiniisii ilo deyil, ham do enerjiys
gonast funksiyasi ilo segilir. Binanin pillovari formasi atrafdaki tikililor t¢tin minimal kélgalonma
yaradir vo bu 6z névbasinds misbat giymotlondirilir. Layiha¢i memarlar dayaniql texnologiyalar,
yagis sularmin toplanmasi va resirkulyasiyasi, yiiksok effektli ventilyasiya sistemi, resurslara gonast
edon texnologiyalarin maksimal istifadasine galisib. Bununla yanasi tabii isiglanma va kélgalonmoya
aksent edilmosi prioritet mosalos olmusdur. Homginin, siisolonmis fasadin isiq oks etdirmayan
materiallarla Gzlonmosi nozards tutulub. Layihs toklif edildiyi dévrdon LEED Gold prestijli ekoloji
giymotlondirmo mikafatina namizaddir. Binanin daqiq insa olunma vaxti haqqinda dagiq malumat
verilmir [6].

Diinyanin bir ¢ox meqapolis saharlorinds su hévzalorinin mocralarinda hiindiirmartobali vo
bir ¢ox hallarda ¢oxfunksiyali binalarin tikintisi tendensiyasi hor il daha da aktuallasir.
Layiholondirilon binalar 6z maraqli hacmi va planlagdirilma tagkili ilo sohorin vizual goriiniisiini
dinamiklosdirir. Bu da 6z ndvbasinda sohorsalma hallinin inkisaf prosesino musbat istiqamotda tosir
edir.

The Sax adlanan 51 mortobadon ibarot ¢oxfunksiyali yasayis kompleksi Hollandiyanin
Rotterdam sohori Uclin layiholondirilmisdir. Sahosi 82 200 m? toskil edon binanm 2022-ci ilin
sonunda istifadoya verilmasi planlasdirilir. Bina “Filadelfiya” (10 metr) vo “Havana” (150 metr) adli
iki qulladan taskil olunub. Bura 450 monzil, saglamliq markazi, 1200 masin ii¢iin nozards tutulmus
yeralt1 dayanacaq, konqres markazi vo muxtalif kommersiya morkazlorindon ibarstdir. Homginin,
torkibinds restoran, magaza vo kafelorin toplandig1 podium ¢oxfunksiyali kompleksin planlagdirilma
hollino daxildir (sok.2), [6].
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Miasir dovrde hundurmortoboali yasayis binalarmin layihalondirmo prosesinds soharsalma
hollinin inkisafi ti¢lin imumi qobul olunmus miiddealar1 nozars almaq lazimdir. Meqapolis soharlorin
planlagdirilma marhalosinds genis regional meyarlara diqqgot yetirilmalidir.

Sohor yasayis miihitinin keyfiyyatinin yiksaldilmasi prosesi t¢iin misyyan bir zamanda
Umumi gobul edilmis hoyat norma vo standartlarina uygun olaraq buranm sakinlorinin obyektiv
ehtiyac va talablarini 6damak gabiliyystinin mévcudlugu vacibdir. Layihalondirma prosesindan 6nca
memarlar miayyan edilmis keyfiyyat meyarlarina gors inkisafi tamin etmays gadir olan sahar yasayis
mithitinin yaradilmasi tiglin xiisusi tokliflor plan1 hazirlamalidir.

Sohar planlagdirilmasinin - 9sas mogsadi  miixtolif toyinatli binalarin yerlosdirilmasi
probleminin kompleks hoallinin tapilmasidir. Buraya, daxildir:

e Tobii resurslarm istifadasi;

e Yasayis moskonlorinin golocok inkisaf istigamatinin miisyyon olunmast;
e Su, elektrik va istilik tochizatinin inkisaf planlarmin hazirlanmasi;

e Ohalinin ictimai istirahat zonalarinin planlasdirilmast;

e Orazinin nagliyyat sobokasinin formalasmasi [4].

Sakil 2. The Sax ¢oxfunksiyali yasayis kompleksi.Hollandiya, Rotterdam [4]

Temperatur vo ritubot, kilok, glinos radiasiyasi, yaginti kimi iqlim elementlori
hundirmartobsli binalarmn layihalondirma prosesinds nozers almmali asas amillor sirasindadir.
Temperatur, nisbi ritubat va kiillok arazinin, saharin iglim xtsusiyyatlorini milayyan etmays imkan
verir. Orazinin iqlim dayarlarini bilmakls, iglimin xususiyyatlorini mioyyan etmak mimkindur.
Bununla da binalarin vo otraf orazilorin layihalondirilmasi zamani nazoro alinmali olan taloblor
toplusunu formalasdirmaq miimkiindiir.

Xarici havanin temperaturu 21C-doan ¢ox olduqda, xisusan do insolasiya moévcudlugunda
binalarin haddindan artiq istilosmasi, (birbasa giinos radiasiyasi ilo stialanma) miimkiindiir. 28 C-dan
yuxar1 temperaturda insan badoaninin haddindon artiq istilogsmasi baglayir va giinasdon gorunmaq va
eyni zamanda harakat etmok lazim golir. Homg¢inin havanin temperaturu 28C-don ¢ox temperaturda
insan organizminin haddindon artiq istilosmasi baslayir vo giinasden gorunmag ve ham bina daxili,
hom do binalarin atrafinda intensiv tobii havalandirmadan istifado etmok lazimdir [5,6].

Miiasir iglimsiinashiqda kiilok amili yliksok martoboli binalarin layihalondirilmasinda xususi
digget tolob edir. Problem sadoco mortobs sayr yiiksoldikca artan kiilok yuklarinin tosiri altinda
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binalarin dayaniqligimi tamin etmok ehtiyacinda deyil. Kiilok bina otrafinda dovr edarak, giiclii axinlar
yaradir vo yaxinhigindaki piyadalara tozyiq edir. Bu da bina sakinlori vo otrafdaki insanlarin
tohllkasizliyinin tomin edilmosi (glin yeni hacmi formalarin toklifino ehtiyyac yaradir. Hall
yollarindan biri fasaddan saquli sokildo ¢ixan vo hindurliyt 2-4 martabs olan genis podiumlar
yerlosdirmokdir.

Natica. Meqgapolislordo  hlndirmortobali, ¢oxfunksiyali yasayis komplekslarinin
layihalondirilmasi prosesinds on genis miqyasli nozoro almacagq mosslo orazinin regional inkisaf
planidir. Bas plan hallindo muxtslif toyinath zonalarin diizgiin yerlogdirilmasi, kolgslik vo aciq,
aydinliq amillorin (giines isigmin) moéveudlugu miitloqdir. Layihoslondirilon yasayis binalar1 vo
orazinin yasilliq, piyada zonalar1 arasinda sorbast kegidlor togkil edilmoalidir. Eyni zamanda binalar
Vo yaxiligda movcud tohsil va sahiyya miassisalori arasinda tahliikasiz kegidlor formalasmalidir.
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TARIXI SOHORLORIN MUASIR INKISAFINDA KOMPOZiSiYA HOLLININ ROLU

Mustafayeva Fidan Vagqif quz1 -m.ii.f.d., Memarligin osaslar1 kafedrasi, AzMIU,
fidan.mustafayeva@azmiu.edu.az

Xulasa. Tarixi orazilords yeni sohorlor formalagdirarkon burada mdévcud tarixi abidalor va yeni
ideyalar arasinda tarazliq, dolgun memarlig-kompozisiya muhiti yaratmaq vacibdir. Movcud tarixi
muhit tokmillosdirilorkan orazinin mihafizo problemi aktualligint qorumalidir. Eyni zamanda, yeni
sohorsalma hallinin hayata kecirilmasi t¢lin konkret tokliflor plan1 hazirlanmalidir. Susa sohori uzun
illor arzinds tarixi irsi, doyarli memarliq abidalori, tobii landsafti, gadim ansambillar1 vo arxeoloji
baximdan dayarli madani abidslori, yasayis mantagalorini 6ziinds comlayib. Mévcud vaziyyatdo
sohorin memarliq simasmin tagkilindo hom nazariyyaci, hom do tacriibagi memar vo sohorsalma
mutoxassislorinin istirak1 vacibdir. Hazirda, tarixi vo madoni baximdan dayarli Susa sohorinin bas
planinda yeniliklor toklif edildiyi toqdirds soharin golocok memarlig-kompozisiya inkisafina manea
toradon problemlarin miiayyan olunmasi va misbat istiqgamatda halline nail olmaq lazimdir.

Acar sozlar: tarixi orazilor, yasayis montagoalori, memarlq abidoalori, miiasir saharlor, memarliq
kompozisiyasi, rekreasiya zonalari

THE ROLE OF COMPOSITE SOLUTIONS IN THE MODERN DEVELOPMENT OF
HISTORICAL CITIES

Mustafayeva Fidan Vagif- PhD in architecture, department of Basics of architecture,
AzUAC, fidan.mustafayeva@azmiu.edu.az

Abstract. In the process of forming new cities in historical territories, it is important to create a
balance between existing historical monuments and new ideas, a full-fledged architectural and
compositional environment. The problem of protecting the territory should remain relevant while
improving the existing historical environment. At the same time, a plan of specific proposals for the
implementation of a new urban planning solution should be developed. For many years, the city of
Shusha included historical heritage, valuable architectural monuments, natural landscapes, ancient
ensembles and archaeologically valuable cultural monuments, settlements. In the current situation, it
is important to involve both theorists and practicing architects and urban planners in the organization
of the architectural image of the city. At present, if innovations are proposed in the general plan of
the city of Shusha, which has historical and cultural value, it is necessary to identify problems that
hinder the future architectural and compositional development of the city and achieve their positive
solution.

Keywords: historical districts, settlements, architectural monuments, modern cities, architectural
composition, recreation zones

Giris. Yasayis moantagalorinin layihalondirmo prosesinds soharsalma ansamblinin kompozisiya
cohatdon sohorin memarlig-muhit strukturu ilo qarsiligh slagods olmasi osas sortdir. Masalo bu
sokildo hall olunarsa-yasayis rayonun sohordo yerlogsmo istigamati, orazinin tobii landsaft
xususiyyatlori, rayonun bas planimnin kompozisiya hallinds yeri kimi amillorin nozars almag: tolob
olunur. Yasayis montogalorinin kompozisiya holli prosesindo asas olan orazids ictimai hoyatin
morkazinin miayyan olunmasi va onun daxili funksional-mhit taskilidir. Biitiin bu amillarin nozara
alinmasi ilo layiholondirilmis rayon modeli soharin silueti, panoramasini, eyni zamanda rayonun
daxili vo yasayis miihitini inkisaf etdirmoali vo zanginlosdirmoalidir. Yasayis montagolorinin toskili
prosesinds nozaro almmali amillordon biri insanlarin hotta asagi siiratli killok olsa da saxtali havani
¢atin kecirmosidir. Lakin isti hava soraitinds hatta asagi siiratli kiilok insan organizmina musbat tasir
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g0starir. Bu sobobdan kiilok amilinin sohor mikroigliminin formalasmasi prosesinds vacib sort oldugu
molumdur. Mikroiqlimi formalasdiran yasil okililor zolaginin ohamiyyatinin tasdigine ¢oxsayli
gigiyena, iglim, bitki mutoxassislori va biologlarin elmi asarlarinds rast galinir.

Metodologiya. Tarixi soharlorin bas plan toskilinds infrastrukturun formalasma prosesinda
atmosfer yagntilari, ¢ay vo g0llorin moévcudlugu, gilinos radiasiyasinin intensivliyi, davamiyyaot
muddoti, kilok rejimi, atmosfer tozyiqi nozoro alinmalidir. Layihalondirilon tikilinin sohor vo ona
birloson rayonlarin miihit strukturuna uygunlagmasi ilk ovval orada olan magistral yollar1 vo kiigalorin
memarliq halli ilo miayyan olunur. Kigik yasayis montagalorinin mokan taskilinin fargli vo muxtalif
formali olmasi ilk novbado onun Olgulori vo situasiya Xxisusiyystlorindon asilidir. Sohorlorin
yenidanqurma vo inkisaf perspektivlori prosesinin asas taloblori kimi kiica vo baglarin orazisinds
insanlar Gglin doyiskon manzaralorin mévcudlugunun vacibliyini qeyd edos bilorik [2,4].

Mizakiralar. Sahar va okin sahalari va ya meso arazisi arasinda olan saharatrafi landsaft sahar
regionunun inkisaf tempinda boyiik rol oynayir. Ssaharatrafi zona-monba, axin va eyni zamanda filtr
sayilir. Sohords ehtiyac hiss edilon bir ¢cox amillor vo insan psixologiyasi ticiin 6nomli, peyzaj amili
sohoratrafi zona hesabina yaradilir. Sohoratrafi zona hesabina rekreasiya zonalarmin somarali holli
toskil olunur. Malumdur ki, sohoratrafi zonalar1 diizgiin togkil etmoklo sohorin ekolojini balansini
tarazliqda saxlamaq miimkiindiir.

Bu, amillar soharatrafinin ham monba, hom do monsab oldugunu siibut edir. Sohorin igtisadi
foaliyyati Sornigin axinindan vo onun yaritobii landsafta malik parklari, daima otrafdan yeni bitki
zolag1 miidaxilosi olan yasilliq zonasindan asili ola bilor. Basqa sozlo, sohorin Umumi sanitar-
gigiyenik voziyyati, regional sisteminin birbasa soharotrafi zonalar1 ilo oslagalidir [5,6].

Ki¢ik yasayis moantagolorinin mokan togkilinin forgli vo muxtslif formali olmasi ilk novbada
onun oOlcllori vo situasiya xususiyyatlorindon asilidir. Sohorlorin  yenidonqurma vo inkisaf
perspektivlori prosesinin asas taloblori kimi kiico vo baglarm orazisinds insanlar Gglin doyiskan
monzaralorin mévecudlugunun vacibliyini geyd eds bilorik.

Bir ¢cox saholor soharlorin va digar yasayis montagelorinin ictimai sahalorin keyfiyyati ilo
olagadardir. Bu, soharsalma mitoxassislorinin va ¢ox vaxt landsaft memarlarmin digqgatini calb edan
faktdir. Bununla bels, saharin layihalondirma holli, landsaft memarligi, miilki mithondislik (hazirda
daha cox ekoloji layihalondirmos adlanir) vo memarligin ananavi, Ust-Usts diison problemlarini hall
edon saho integrativ layihalondirms adlanir. Bu, amil konkret olaraq yeni saharlor, yeni soharotrafi
gosabalor, yeni yasayis montogoalori, sohorin bas planinin yenilonmasi, sohor meydanlar1 vo
kiicalorinin layihalondirilmasi ilo slagodardir. Sadalanacaq amillorin say1 demok olar Ki, sonsuzdur.
Genis formada desak, tok bir problem var:sohor vo rayon soviyyasinds ictimai, sohar muhitinin
layihalondirilmasi [10].

Miiasir sohar layihalondirma prosesinds doyison tolobat vo bu soraito uygunlasan dinamik
planlagdirma strukturu bir ¢ox hallarda totbiq olunmalidir. Bu sababdon sohorin yasilliq halline aid
problemlor daima mirokkablasir vo prosesds mixtalif element dayisikliyi olur [6]. Sohor mihitinin
formalagmasi ham urbanizasiya olunmus arazinin inkisafinin transformasiyasini, ham da biitdvlikds
memarliq va badii miihitin yaradilmasini shats edon davamli bir prosesdir. Memarliq va tarixi mihitin
yaradilmasi on illiklordon artigdir ki, davam edir-bu, insanlarin bir ¢ox nasillorinin amayi va
ehtiyaclarmin 6doanilmasidir. Hor bir zaman dévrii memarlhq tikilisinin simasinda, binalarin iislub
hollinin xususiyyatlorindos iz buraxir, onu xiisusi osyalar vo mahir memarlarin osorlori ilo
zonginlosdirir.

Istanilon sohorin gorkemi bilavasito miiasir memarliq obyektlorinin tikintisi vo eyni zamanda
xUsusi doyora malik tarixi binalarin qorunub saxlanmasi ilo baghdir. Saharin memarliq abidalori ilo
zongin hissasinda ¢alisan miitoXassisin ilk isi bu amillori uygunlasdirma olmalidir. Eyni zamanda,
moveud oldugumuz mokan miihitinin formalagmasi tigiin asas ilkin sartlor sosial-igtisadi vo madani
soraitdir. Soharin inkisafi onun bos sahalora ehtiyacini artirir. Urbanizasiya olunmus arazinin tarixi
osasmi nagliyyat, mihondis kommunikasiyalar1 vo muxtalif funksional toyinatli obyektlorlo
zonginlosmo baximindan asas yuku toskil edon madaniyyat, is va ticarat morkozi toskil edir.
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Yeni osash tikinti obyektlorinin sohorin tarixi hissaesinds dizgiin yerlosdirilmasi Ggun
planlagdirilmis orazinin yaxinliginda memarliq abidalorinin olmasinin otrafli tahlili vo onlarin
dayarini muasir vasitalorlo vurgulamaq imkanlar1 zoruridir. Oks halda, yeni tikili movcud tikililori
dayarsizlosdirs vo otraf mithitin memarligi, badii butévIluyini poza bilor [8].

Susa gohori Azorbaycan memarliq istiqgamatinin oan gozal 6rnoklorindondir. Bu tarixi saharin
memarliq simasinin yenidon qurulmasi, tarixi-moadoni irsinin qorunub saxlanilmasi tig¢lin xiisusi
tolablor irali surtlmalidir.

Susanin zobt olundugu illor arzinds - sokkiz muzey, on yeddi madoniyyat klubu, otuz bir
kitabxana, sokkiz madaniyyat klubu, sakkiz usaq musiqi maktobi, DOvlot Rasm Qalereyasi, iki yiiz
qirx sokkiz memarliq abidosi kimi ¢oxsayli memarliq nimunslorinin dagmtis1 bas vermisdir [1].
Olava tohlillors asason, alt1 yiizo yaxin tarixi abido, yeddi moktobagodar usaq miiassisasi, iyirmi iKi
Umumtahsil moktabi, madani-maarif va kond tasarriifat1 texnikumunu da bu abidalor siyahisina alava
edo bilarik [2].

Tarixi vo moadoni ohomiyysto malik sohorlordo miihit kompozisiyast vo strukturunun
Oyronilmasi ti¢iin sohor sisteminin tikinti tslubuna diggest yetirmok lazimdir. Tobii ki, sohorin cografi
movqeyi, burada mévecud iqlim qursagi amillarini do geyds almaq lazimdir.

Qarabag orazisindo godim insan moskonlorinin mévcudlugu coxsayli elmi vo arxeoloji
todqigatlar zamani miioyyan olunmusdur. Cidir diiziindo, Ugmix daginda mdvcud Susa magarasi an
goadim insan maskanlarindon biridir [3].

Susa sohorinds U¢ yiiz tarixi abids U¢ ylz slli hektarliq qoruq arazisinds yerlasirdi. Bununla
yanast, bes yiiz alli godim yasayis binasi, sokkiz yiiz yetmis metr uzunluga malik, barpa olunmus qala
divarlar1 da movcud olmusdur. Burada mdveud tarixi abidalorin iyirmi ¢l respublika vo diinya
miqyasinda olmusdur. Homin abidalorin ¢oxu XVII-XIX asrds insa olunmusdur [4], (sok.1).

Sakil 1. Qara Boyiik xanim qoasri. XVII1 asr [4]

Tarixi goharlorda yenilonma prosesindo an asas toaloblordon biri gadim tikinti onanalori vo
formasmin qorunmasidir. Burada asas moagsad tikinti tisulunun hazirda mévcud memarliq abidalori
ilo vohdat toskil etmosidir. Oton asrin sonlarinda tarixi seharlords barpa islorinin toskilinds sadaco
memarliq abidasi vo yaxin otrafi tohlil olunurdu. Artiq illordir Ki bu prosesds iimumi gahar muhiti vo
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soharsalma halli nozars alinir. Ciinki, hamin tarixi-memarliq abidalori hom tikinti Gslubu, ham da
sohar muhitini togkil edir.

Tarixi sohoarlorin layihalondirilmasinds imumi va lokal xususiyyatlorin toyin olunmasi sohorin
muxtalif elementlorinin dayari vo onlar1 formalasdiran amillari gormak mimkiindir. Homginin, tarixi
soharlorin tohlili prosesinde mdvcud abidslorin doyari vo hazirki voziyysti do on 6nomli amillor
sirasindadir.

Tarixi soharlorin inkisaf prosesindo goharsalma halli va tikintisinin sorhodlori diggota
alinmalidir. Kartogramlarm hazirlanmasi prosesindo méveud yasayis maskonlorinin tarixi vo tslubu
toyin olunur. Eyni zamanda orazinin tarixi-sohorsalma ononalori geyds alinmalidir. Onoanavi
kateqoriya vo ya gadim ananalora uygun montagalorin gargivasinds tohlillor aparilir [5].

Bu proseslords ayri-ayr1 yerloson memarliq abidalorinin iimumi gsahor mihitinds yeri tayin
edilmolidir. Daha sonra goharsalma halli zamani bu abidalor yeni tikililorlo vohdoat vo sohorin
kompozisiya hallinin nivasini toskil etmolidir. Tarixi abidalorin yeni sohar sistemina uygunlagsmasi
¢atin bir prosesdir. Ona gora do memarliq abidasinin soharsalma sistemindaki rolunu miayyan etmok
vacibdir.

Memarliq ansambuillari, aksentlori, kompozisiya balansi vo bagqa amillordon ibarat sohorin
kompozisiya sisteminin halli formasini tohlil etmok vacibdir. Sohorsalma kompozisiyasinin voziyyati
muayyan olundugdan sonra kompozisiyanin tasir arazilori tayin edilmolidir. Bununla zonalasma
sorhadlarinin toyin etmok mimkundir. Eyni zamanda kompozisiya tosirinin mioyyoan edilmasi
naticasinds yenidonqurma prosesina ehtiyact olan arazilor toyin olunur (sok.2,3).

Sakil 2. Susa. Realn1 moktabi. XIX asr [5]

Azaorbaycanin tabii (rongarang vo c¢oxsaxoali) xususiyyatlorinin nozars alinmasi mosalosi
layihalondirilmanin makro va mikroregional amillarinin yaranmasinda amala goalon problemloari oks
etdirir. Toadqiqatgilarm son illordo apardig: tohlillorin noticasi Qarabag orazisinds 24 su anbarmin
moveud oldugunu gostarir va bu tikililorin aksariyyati gozali vaziyystdadir. Bu qurgularin yeddisinin
baliqgiliq istiqgamotinds istifado olundugu bildirilir. Iyirmi iki su anbar1 meliorasiya mogsadlori vo
digor ikisi enerji toyinatl istifado olunur [7]. Orazi iigiin inkisaf plant hazirlandig1 prosesds arazinin
tobii landsaft ehtiyyatlari vo su hdvzalori mitlog nazers alinmalidir.

Olka saviyyesindo ekoloji layihalandirma sortlori vo iisullar1 iimumilikda layihalondirma
prosesinin asasini toskil edir. Dayaniqli rekreasiya sisteminin 2sas elementi-rekreasiya ehtiyyatlaridir.
Tarixi-moadoni rekreasiya zonalarin togkili prosesi bu amillorin sahasi vo keyfiyyati ilo slagalidir.
Eyni zamanda orazinin rekreasiya ehtiyyatlari tabii mihit vo tarixi-modoni ehtiyyatlardan asilidir.
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Sakil 3. Susa. Realn1 moktabi. Binanin dagintiya moruz qalmis vaziyyati [7]

Natica. Tarixi- madani shomiyyato malik sohorlords yenidonqurma proseslorinin asasini bir
neco amil vo konsepsiya halli taskil eds bilar:
— Diizxattli kompozisiya halli toklif etmoklo yerli memarliq xiisusiyyatlorini kiigalor boyu niimayis
etdirmok miimkiindiir. Bununla yanasi tikili vo astrafinin kompozisiya hoalli ¢oxformali ola bilar.
Homginin, milli memarhq tislubunu tamsil edon binalardan ibarat kompozisiyani soharin bas plan
hallina daxil etmok diizgiin addim olard:.
— Toabii su monbalorinin mévcud oldugu arazilor rekreasiya zonalarmin layihalondirilmasine miinbit
sorait yaradir. Susa orazisindos mineral sular, bulaglar, va ¢aylar mévcuddur. Orazids zangin flora va
fauna novlorinin mévcudlugu burada rekreasiya zonalarinin yaradilmasi ligiin alverislidir.
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AZBRBAYCAN RESPUBLIKASININ KiCIK SOHORLORININ MORKOZLORININ
FORMALASMASI MOSOLOLORI

Nagiyev Nizami Hasan oglu — memarliq elmlori doktoru, professor, Memarligin ssaslari
kafedrasi, AzZMIU, nizaminagiyev@gmail.com

Xulasa. Mogalods Azorbaycan Respublikast soraitindo kigik sohor moarkazinin formalagmasi
mosalalorina baxilir. Qeyd olunur ki, sahar markazi uzun middatdir ki, sohar gosabasinin simasinda
Vo siluetindo miihiim rol oynamisdir. Lakin comiyyatin sosial vo igtisadi hoyati doyisdikco onun
moqsadi Vo miqyast da doyisdi. Markoazin tarixi tokamili Azarbaycan Respublikasinin bir gox
sohorlorindo 0z izlorini qgoymusdur. Ona goro do muasir morkozdon danigarkon onun yenidon
qurulmasint vo kigik soharlorin sohorin 6ziiniin vo otraf orazilorin ohalisinin hoyatinda bdyiik
ohomiyyat kosb edon yeni sosial shomiyysto malik rayon morkozlori kimi daha da inkisaf
etdirilmasini nozors almaq lazimdir. Kigik sohor morkazinin miiasir funksiyalar1 hortoroflidir vo
sohorin Olcusiindan asilidir, buna baxmayaraq asas funksiyalara (inzibati, madoni va ticarat) hor bir
sohordoa rast gelmak olar. Bu funksiyalar1 yerina yetiron binalar sohar vo sahardankanar shali i¢lin
caziba morkazi olmagla, bir gayda olaraq, sohar planinda onlara aparan osas kasismo yollarinda
morkazi yer tutur.

Acar sozlar: kigik sahar, sohor morkazi, rayon markazi, sohar gosobasi, sosial, iqtisadi, inzibati
funksiyalar

ISSUES OF FORMATION OF THE CENTERS OF SMALL TOWNS OF THE
REPUBLIC OF AZERBAIJAN

Naghiyev Nizami Hasan— doctor of architecture, professor, department of Fundamental of
architecture, AZUAC, nizaminagiyev@gmail.com

Abstract. The article considers issues of the formation of a small city centre in the conditions of the
Republic of Azerbaijan. It is noted that the city centre has played a large role in the appearance and
silhouette of the urban settlement. However, the purpose and magnitude of it changed as the social
and economic life of society was transformed. The historical evolution of the centre left its traces in
many cities of the Republic of Azerbaijan. Therefore, speaking of the modern centre, it should be
borne in mind its reconstruction and further development in connection with the new social
significance of small towns as district centres, which are of great importance in the life of the
population of the city itself and the adjacent area. Modern functions of the small city centre are
versatile and depend on the size of the city, however, the main of them (administrative, cultural and
commercial) can be found in each of the cities. As the focus of urban and extra-urban attraction, the
buildings performing these functions tend to be at the centre of the urban plan on the main
intertwining routes.

Keywords: small town, city center, district center, urban settlement, social, economic, administrative
functions

Giris. Planlagdirmanin magsodouygunlugu vo sohar strukturlarinin rasionalligi tikintinin estetik
vazifolori ilo tizvi sokilda birlogdirilmolidir. Sohorlorin memarliq simasinin yaradilmasinda an mihiim
rol sohar markoazinin tikintisino moxsusdur. O, shalinin ictimai hayatinin comlogdiyi yer olmaq]a,
sohorin kompozisiya qurulusunda osas elementdir. Sohor morkozi uzun middatdir ki, sohor
gosabasinin simasinda va siluetindo miihiim rol oynamigdir. Lakin comiyyatin sosial va igtisadi hoayati
dayisdikco onun mogsadi Vo miqyasi da doyisdi [1]. ©gor sohar yasayis yerinin ilkin gérkomi qala
tikilisi ilo assosiasiya edilirdiss, soharsalma toroqqi etdikco, morkozlor ictimai toyinat alds etdilor:
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avvalca meydan, sonatkar diikanlarinin yerlasdiyi bazar, daha sonra dini va inzibati binalar1 olan sahar
meydanlar1 soklinda. Klassisizm dovriinds sohor planmin rasionalligina can atmaq istoyi mixtalif
toyinatl sahalorin muoyyan funksional béllinmasina gotirib ¢ixardi. Sohorlorin kapitalist inkisaf
dovrunds yeni ndv meydanlar - bir sira hallarda boyiik ictimai shomiyyat kasb edon vagzal
meydanlar1 yarandi. Sohor ohalisinin ayri-ayri caziba morkazlorini birlogdiran kigalorin sonraki
inkisafi imumsohar morkazinin orazi baximindan artmasma va sohar morkozi ilo bagh digor
tosovvirlorin yaranmasina imkan yaratdi [2-4].

Metodologiya. Markazin tarixi tokamiilii Belarusun bir ¢ox soharlorinds 6z izlorini goyub. Ona
gOra do muasir markazdon danisarkon onun yenidan qurulmasini va kigik saharlorin saharin 6zlnin
Vo otraf orazilorin shalisinin hayatinda boyiik ohomiyyst kasb edon yeni sosial shomiyyato malik
rayon morkozlori kimi daha da inkisaf etdirilmasini nazara almaq lazimdir. Kigik sahor markazinin
miiasir funksiyalar1 hartoraflidir vo sohorin Olcusiindon asilidir, buna baxmayaraq asas funksiyalara
(inzibati, madani va ticarat) har bir sohards rast golmok olar. Bu funksiyalar1 yerina yetiron binalar
sohar va sohordonkonar ohali Uglin cazibs markazi olmagqla, bir qayda olaraq, sohor planinda onlara
aparan asas kasisma yollarinda markazi yer tutur.

Morkazin kompozisiya qurulusunu shamiyyatli doracods miiayyan edon ayrilmaz vo macburi
komponenti morkazi meydandir. O, yubiley sonliklorinin kegirildiyi yeri tomsil edir. Morkozi
meydanda osas inzibati-tosarrifat toskilatlari, rayon va sohar shamiyyatli modoniyyat evlori yerlosir.

Mixtalif olgiili kigik soharlords morkozin memarhig-planlasdirma togkili 6ziinomaxsus
xususiyyatlora malikdir. 5 min nofara gadar ohalisi olan soharlords bu, ikimartabali ictimai vo yasay1s
binalar1 olan morkazi meydan va ya kiigadir. Sohor bdyudikcs (5-10 min nafar), onun markazi rayonu
iki va Ui martabali binalar1 olan mahallalar grupunu shats edir. ©halisi 50 mins ¢atan va daha ¢ox
inkisaf etmis kigik soharlords sohor morkoazi getdikca inkisaf etmis bir forma alir vo onun arazisi iKi
Vo daha ¢ox meydanmi vo iki, (¢ vo dord mortobsli binalar1 olan bitisik mohallalori ilo sohor
magistrallarmin sahalorini ohats edir.

Muizakiralar. Azorbaycan Respublikasimin kigik soharlorinde morkozlorin inkisafi iki
tendensiyaya malikdir. Birincisi, avvalki morkozlorin (meydanlarin) yeni meydan vo magistrallar
sistemi ilo tamamlandig1 soharlords aydin sokilds izlonilir. Belo ki, Neftcala soharinds kegmis ticarat
cargaloring, dar kiigalora va sakilara, yasayis evlorindaki ki¢ik magazalara malik six salinmis kohno
morkoz ictimai Xidmot Vo nogliyyatin miiasir toloblorine cavab vermir. Ovvalki markazin
6zlnomoxsus ticarat funksiyalar1 saxlanilmagla, yeni - inzibati binalara malik sohar meydan1 v yasil
bulvarli avtomagistralin bir hissasi olan asas kli¢a yaradilir [5-7].

Bir sira hallarda, vaxtilo tikintinin sorhadinds qurulmus domir yolu vagzallar1 hazirda sohor
morkazinin hiidudlarina daxil olub ki, bu da onun planlasdirma toskilinde muayyan ¢atinliklor yaradir
Mosalon, Yevlax sohorindoki vagzal meydami noqliyyat vo ticarot funksiyalarini 6ziindo
comloagdirarak, uzun muddat kdhno sohorin planlagdirilmasinda kompozisiya markazini tomsil edirdi.
Muiharibadon sonraki illorde onun yaxinliginda indi sohorin inzibati-modaniyyst morkazini tomsil
edon yeni ictimai meydan tikildi. Kicik bir kii¢a ilo birloson bu meydanlar bir biitovlik toskil edir:
birincisi sohar va soharatrafi shomiyyatli nagliyyat qovsaqglariim yerlagdiyi yer, ikincisi isa morkazin
meydan, abido, modoniyyat evi vo inzibati binalar1 olan piyada hissasidir. Belaliklo do, onlarin
funksiyalar1 forglanir.

Ikinci tendensiya daha boyiik sahorlor grupunda geyd edilo bilor ki, burada ictimai markazin
toskili ya bitisik kiico va mohallolorla (Imisli, Barda sohorlori) movcud morkazi meydanlarin yenidon
qurulmasi, ya da asas sohar magistrali boyunca markazlorin (Samaxi, Sirvan, Xagmaz) planl inkisafi
yolu ila hayata kegirilir.

Ki¢ik sohar morkazlorinin planlasdirma xiisusiyyatlorinin ¢ osas sxemini geyd edok: 1)
morkaz-ictimai meydan; 2) markoz — ictimai meydan va soharin asas kiigasinin ona bitigik hissosi
Vo 3) markaz — planlagdirma baximindan birlosdirilmis iki meydani ohats edan, nisbaton six tikilmis
arazl.

Birinci sxem Kicik vo kompakt sokilds tikilmis orazisi olan soharlor Gglin xarakterikdir. Bu
halda meydan planda moarkazi yer tutur vo bir ne¢o kucanin (iki, dérd vo daha ¢ox) morkozdoki
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ononavi meydanla (Yevlax, Sirvan va S.) Kasismasini taqdim edir. Bu sxem iki xisusiyyato malikdir.
Biri meydanin qapali kompozisiyasidir ki, onun orazisi perimetri boyunca binalarla shats olunub,
morkazinda isa sohar bagi yerlagir. Belo bir kompozisiyanin asas mushat keyfiyyati yigcam tikilmok
imkanidir, ¢atismazliq iso ondan ibaratdir ki, meydan kiigalorin kKasismasinds yerlosorak aslinds,
noqliyyat qovsaqlari iiclin yer rolunu oynayir. Meydani boylik yasil massivo Vo ya su gizgusine
acilmaq imkanina malik olan markazlor daha calbedicidir.

Bu ciir memarlig-planlasdirma hoallina gay vo g0llorin yaxinliginda yerloson sohorlords rast
galmak olar. Masalon, Mingagevir saharinds meydan Kiir ¢ayinin yiiksok sahilinds yerloson parka
acilir. Belo kompozisiyanin bdyiik estetik imkanlar1 danilmazdir, ¢iinki onlar sohor monzarasi ils
bilavasito olage yaratmaga imkan verir. Umumsohor morkazinin toskilinde sohor tipli bir cox
gasabalords do bu xlsusiyyat 6zuni gostarir.

Sahar moarkazinin taskilinin ikinci sxemi, asas sohor magistralinin gohorin asas elementlorinin
(senaye - moanzil - markaz) strukturunda uzununa istigamatds slagslondirici halga funksiyasini yerino
yetiron uzununa planli sohorlor iglin xarakterikdir. Adston bu sxem gaylar boyu vo ya daniz sahilinds
(Lonkaran sahori) avtomagistral boyunca va ya domir yolu boyunca uzanan gaharlordo (Astara,
Agstafa sohorlori) bas verir. Bu soharlords asas inzibati-ictimai binalar yasillagsdirilmis kurdonerlorin
(moarasim hoyati) sayasindo mokan baximindan inkisaf etmis kiigo boyunca yerlosir. Baxilan sxemda
kiigonin maraqli vo 6zlinomoaxsus kompozisiyasinin toskili ticin imkanlar mévcuddur. Lakin bu
hallarda ictimai morkozin vo noaqliyyat magistralinin kiigalorin birlogsmasi sohorin sohorsalma
keyfiyyatlorini xeyli pislosdirir vo morkozi meydanin olmamasi iso markazi onun asas funksional vo
kompozisiya cohatdan zaruri komponentindon mahrum edir.

Ucgiincii sxem, formalagmasina sanaye va naqliyyatin inkisafinn vo ya kiigo vo meydanlarin
tarixon moévcud strukturunun (Saki, Naxg¢ivan soharlori) tasir etdiyi mirokkoab plan formali daha gox
inkisaf etmis kigik sohorlori xarakterizo edir.  Belo Ki, ictimai morkozin planlasdirma strukturu
movcud abadlasdirilmis kiiga, meydan sistemi va yenidonqurmadan sonra saxlanilan ayri-ayri binalar
ilo mliayyan edilmisdir. Bels olan halda morkazin yenidon qurulmasi hazirda soharin yasayis tikililori
arasindan axan ¢aya agilan alave arazinin togkilindan ibaratdir.

Kigik sohordo morkozin planlasdirilmasimin nazardan kecirilon kompozisiya sxemlori mévcud
sohorlarin bitun fordi xdsusiyyatlorini shata etmir. Bununla bels, markazlorin planlagdirilmasinda
prinsipial xtsusiyyatlorin miiayyan edilmasi onlarin inkisaf yollarini izlomays imkan verir.

Kicik sohardo Xidmot miassisalori sisteminin yerlosdirilmasi morkazlorin planlasdirma
strukturu ilo miayyan edilir. ©gar birinci sxemda saharin markazi olan meydan birlogsmis funksiyalari
yerina yetirirso, onun inkisafi ilo meydan-kiico vo meydanlar va kiigalor sistemi iimumsahor markazi
sisteminds daha da sopalonmis halda xidmat miassisalorinin diferensiallasmasina 6z tohfasini verir.

Inzibati vo tosarriifat mioassisalorinin morkozi meydanda yerlosdirilmosi oksar soharlor (igiin
saciyyavidir. Markazi meydanlarm 6lgiilorinin vo layiho materiallarinin natural todqiqatlar1 gostordi
ki, onlarin 6lgiilori 0,3-1,5 hektar araliginda miioyyan edilib. Meydanlarin 6lgiilori aslinda soharlarin
Olcustindan asili olmayaraq layihalondirilmisdir.

Kigik sohoarlords ictimai xidmat sisteminin sonraki inkisafi, mithandis qurgularinin tikintisi vo
bununla slagadar binalarin martabalorinin saymin artirilmasi miixtalif mixtslif 6lculit vo shamiyyatli
soharlorda morkazlorin tikintisi tigiin basqa imkanlarin yaranmasina sabab oldu. Tamamilo aydindir
ki, imumsgahor markozinin 6lgllori vo morkozi meydanin boyiikliiyii yalniz bu faktorlar osasinda
mioyyanlosdirilmomalidir.

Secilmis mortabalorin say1 da morkazin kompozisiyasinda mithiim ohomiyyat kosb edir. Belo
ki, Saath soharinin markazi meydani diizbucaqli, 0,96 ha 6lcusiindo, tikilinin hiindrltyuniin sahanin
uzunluguna nisbati 1:13, toraflorinin nisbati iso 1:1,5 olaraq layihslondirilmisdir. ©halisi 10 min
nofora godor olan Kicik rayon markazinds belo bir meydan, ¢atin ki, magsedouygun olsun, ¢iinki o
yalniz bayram gunlorinds yigincaq vo toplantilarin kegirilmosi Uglin istifado olunacag. Meydanda
yerloson Kicik hacmli ikimartabali binalar (rayon icra hakimiyyati, rabits evi, yasayis binalar1) onun
hodsiz genisliyini daha da vurgulayir.

Aydindir ki, daha bdyiik sohor quruluslarmin morkszinin memarliq vo planlagdirma toskili
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tisullarinin kigik yasayis yerlorinin planlagsdirilmasina mexaniki sokilda koc¢urtlmasi magbul deyil.
Bu baximdan, Agstafa sohorinin morkozi sahasinin planlasdirilmasi daha miinasib vo olverisli
gorundr. Onun sahasi 0,4 hektarda iki mortabali binalarin perimetri boyunca tikilir. Lakin burada
tikintinin miqyasi saxlanilir. Binalarin hiindiirliiyiiniin srazinin uzunluguna nisbati 1:8,5-dir. Markazi
meydan yigcam, kifayat godor 6lglids vo abadlasdirma baximindan gonastlo layihalondirilmisdir.

Hom Azorbaycan, ham do Qarbi Avropa soharlarinds an yaxs1t meydan niimunalorinds binanin
hindirliyd ilo meydanin eni va ya uzunlugu arasinda nisbatlor 1:5 vo ya 1:6-ya barabardir. Tabii Ki,
bu nisbotlor kanon ola bilmoz vo onlar konkret soraitdo doyisirlor. Bununla belo, memarhq-
planlagdirma kompozisiyasinin ifadaliliyi asason tikilinin miqyasinin qobul edilmis arazi 6lgulorine
uygunlugundan asilidir.

Kigik soharlorin timumsahar moarkazinin inkisafi gostorir Ki, onun orazisi getdikco markazi
meydanlarm sohodlorini Ustaloyir vo ona bitisik yasayis mohallalori ilo sohar kigalorinin boyuk
hissasini ohato edir. Onun memarlig-planlasdirma togkilino yiksok mortobali yasayis vo ictimai
binalar daxildir. Mingagevir soharinin morkazini buna misal géstarmek olar. Umumsohar morkazindo
inzibati vo ictimai binalarla yanasi, miixtalif martobali yasayis binalari, méhtoasom ticarat morkoazi,
park vo stadion var. Burada yigcam va ifadsli sohor morkozino can atma arzusu géz qabagindadir.
Muixtalif mortoboali binalarin tatbiqi ki¢ik sohorin markoazino fordi goriiniis yaratmaga imkan verir,
lakin toassif ki, miasir tikintido bu hamiso miisahido olunmur.

Osason morkazi meydanlarin tagkilinin planlasdirma tisullarindaki mashur stamp, bir torafdan,
sohorlarin asas binalar1 igiin eyni birtipli hallorin tatbigi ilo daha da darinlasir, digar torafdon iss bir
meydanda vo ya kigado ictimai qurumlarm totbig olunan layihalorinin ¢oxtipli olmasi sohar
morkazlarinin tikintisinds badii-memarliq keyfiyyatlorini shomiyyatli doracads azaldir.

Kigik soharin boyiik olmayan markazinds tatbig olunan va 6lkanin bir gox saharlorinds muixtalif
layiho toskilatlar1 torofindon miixtolif vaxtlarda hazirlanmis birtipli layiholor onlari memarhq
bltévIiyindon mohrum edir. Bir sira hallarda, kigik saharin morkazi kiigalorinds boyiik soharlor tgiin
coxmoartabali yasayis binalari ilo bir seriyada va vahid konsepsiyada layihalondirilmis magazalar vo
ya digar xidmot mioassisalorinin layihalori meydana ¢ixir. Onlarin kigik sohordo muxtoalif xarakterli
binalarla birlikds tikintisi (bazan kond tipli) birliyin olmamasina tasir gdstarir, bozan iss sadocs uygun
galmir. ©n cox rast galinon birtipli ictimai toyinath layihalor moarkazi oxu vurgulanmis simmetrik
fasadlarla holl edilmisdir. Memar bu ciir binani isloyib hazirlayarkon goérinir ona ssaslanir ki, bu bina
tikintido dominant olmalidir, meydanin ansambli iso ondan asili olaraq formalasmalidir. Buna géra
do tikinti praktikasinda binanin kompozisiyasinin {imumi konstruksiyasmin tosadifi vo sistemsiz
sokildo formalagmasi hallarina tez-tez rast golinir. Yagin Ki, birliys ke¢idi seriyali layihalondirmoani
basqa ciir toskil etmoklo yaratmaq olar.

Kigik soharlorin morkazi meydanini vo ya magistral yollarin1 quran qurgular kompleksina
mixtalif toyinatli binalar: ictimai vo inzibati, madani-maarif vo yasayis binalar1 daxildir. Birtipli
layihalondirmods isa layihalor seriya ilo tortib edilir: a) yasayis evlari seriyasi, b) timumtahsil
moktoblori seriyasi; ¢) usaq miiassisalori; d) teatr vo oylonco miiassisalori va s. seriyasi. Xidmot
obyektlori olan yasayis binalar1 boyiik soharlords totbiq etmok tciin layihalondirilir vo bu zaman Kigik
soharlorin xususiyyatlori nozera alinmir. Mikrorayon mokaninda tikililor G¢lin nazords tutulmus
modoani-maigat toyinathi miiassisalorin bir ¢oxu kicik sohardo {imumsahar ohomiyyati qazanir.
Beloliklo, muxtoalif tipli soharlords eyni binalarin layihalondirilmasine yanagma da fordi olmalidir.

Natica. Kigik saharlords ictimai markazlorin tikintisinds timumi tendensiyasi insanlarin kiitlovi

bas cokdiyi oSas binalar1 (inzibati, modoni Vs ticarot toyinatl) onlarin xiisusiyyatlorino uygun olaraq
morkazi rayonun daxilindo yerlosdirmak cohdidir. Sakinlorin bazar vo bayram ginlarinds sahar
markazina nozards tutulan gozintilori, daha boyiik magazalara, aylonco muoassisalorine bas cokmalori
bu soharlorin imumi hayat torzi {igiin xarakterikdir. Miisahidolormiz gostordi ki, bu xtsusiyyat
muxtalif olgiilii kigik sohorlora xasdir. Buna gora do kigik soharin morkozinin planlagdiriimasi vo
tortibat1 boyiik ohomiyyat kosb edir. Onun iri sohorlorlo miqayisods yigcam olmasi markazo
keyfiyyatca forgli rol vo shamiyyat verir, kigik soharin planmin xiisusiyyatlorini 6no gakir.
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ECONOMIC BENEFITS OF SUSTAINABLE PARK: A SOLUTION TO IMPROVE THE
CITY'S ENVIRONMENT

Nasiri Amir Gholamreza- PhD student, department of Architectural design and urban planning,
AzUAC, Amir.architect82@gmail.com

Abstract. Sustainable urban parks have the basis of their sustainable economy by emphasizing the
provision of green raw materials in the environment. Because the economy of sustainable parks has
an ecological cycle model in which access to raw materials is possible only through production and
consumption with recycling. Therefore, more investment should be made in green areas, including
sustainable parks and the focus of economic investments should be gradually shifted from costly and
destructive industrial sectors to environmentally friendly green sectors that can lead to more economic
production at the same time. It is obvious that the implementation of such an economic development
model can be easier and less risky in areas that have a greater share of natural capital. For this purpose,
this article examines four components of economic and environmental benefits in a sustainable park
through factors such as 1- Energy efficiency and reduction of power transmission costs to sustainable
parks. 2- Reducing the demand for buying non-sustainable materials in the environment of sustainable
urban parks. 3- Reducing the per capita costs of water consumption in sustainable parks. 4- The design
of economic planting of plants in the green landscape of the park is discussed.

Keywords: sustainable park, environmental improvement, energy efficiency, sustainable materials,
sustainable water consumption, economic coverage of the landscape

DAVAMLI PARKIN iQTiSADI FAYDALARI: SOHORIN O TRAF MUHITINI
YAXSILASDIRMAQ UCUN BiR HOLL

Nasiri Amir Qulamreza- doktorant, Memarliq layihalondirilmasi vo sohorsalma kafedrasi, AzZMIU,
amir.architect82@gmail.com

Xulasa. Davamli sohar parklari otraf miihitin yasil xammalla tomin olunmasini maqsad goyaraq,
davamli iqtisadiyyatin osasini toskil edir. Ciinki dayaniqli parklarin igtisadiyyati ekoloji dovriyyo
modelina malikdir ki, burada xammalin slds oyalniz yenidon emal va istehsal yolu ilo mimkindr.
Buna goro do, dayaniqli lunmasi parklar da daxil olmaqla yasil saholoro daha ¢ox investisiya
goyulmalidir. Eyni zamanda iqtisadi investisiyalar todricon bahali vo dagidici sonaye sektorlarindan
daha gonaatcil istehsala sobab ola bilacok ekoloji cohotdan tomiz yasil sektorlara kegmolidir. Aydindir
Ki, tobii kapitalin daha ¢ox oldugu orazilords iqtisadi inkisafin belo modelinin hoyata kegirilmasi daha
asan vo daha az riskli ola bilor. Bu moagsadls, bu magale asagidaki amillorin vasitasi ilo dayaniqli
parklarda dord iqtisadi vo ekoloji komponent nazordon kegirilir:  1-Davamli Parklarda Enerji
Somaraliliyi vo Elektrik enerjisinin Otiirtilmasi Xorclorinin azaldilmasi. 2- Ekoloji cohotdon tomiz
sohor parklarinin miihitindo geyri-ekoloji materiallarin alinmasina talobatin azalmasi. 3- Davamli
parklarda adambagma diison su istehlaki xorclorinin azaldilmasi. 4- Parkin yasil landsaftinda
bitkilorin okilmasi layihasi mizakirs olunur.

Acar sozlar: davamli park, otraf miihitin yaxsilasdirilmasi, enerji somoraliliyi, davamli materiallar,
davamli su istehlaki, economic coverage of the landscape

Introduction. What can be clearly understood is the need for a plan and program with
sustainable features for spaces with a high rating of popularity such as sustainable parks, which also
happen to host the most ecosystem services in the city and it can help and support the sustainable
development of the city in achieving goals such as environmental and economic improvement. Urban
management requires due to the importance of preserving the environment and the need to use
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efficient and strategic management tools for sustainable urban development and in order to prevent
and control and reduce the adverse environmental consequences caused by the activities, apply
appropriate urban services with a view of continuous improvement [8]. A method that can lead to
energy efficiency and reduce the cost of power transmission to sustainable parks, reducing the
demand for purchasing non-sustainable materials and materials in the environment of sustainable
urban parks, reducing the per capita costs of water consumption in sustainable parks, as well as
designing economic planting of plants in the green landscape of sustainable parks [12]. The increase
in energy costs and changes in energy consumption needs have caused serious concerns in the
economic aspect of cities. Therefore, in order to achieve energy efficiency and reduce power
transmission costs in their environment, sustainable parks provide a model for green consumption of
city residents by using renewable energy systems in sustainable parks [2]. Sustainable parks do not
use non-sustainable materials in their environment due to their sustainable structure. In simpler words,
these parks prevent the entry of expensive and non-recyclable materials into their environment by
using recyclable and environmentally friendly materials in the construction of buildings and park
furniture and graphics. On the other hand, by replacing sustainable materials with non-sustainable
materials, they will benefit from lower costs for the restoration and maintenance of the park space.
With sustainable drainage and sewage systems in their physical structure, sustainable parks have the
possibility to collect and store rainwater and snow, as well as purify and reuse gray water and other
things in the park; provide sustainable and non-potable water for irrigation of landscape plants in the
park [14]. Economy in multi-purpose sustainable parks with the aim of further and better
improvement of the city's environment; Sustainable urban parks have the basis of their sustainable
economy by emphasizing the provision of green raw materials in the environment. Because the
economy of sustainable parks has an ecological cycle model in which access to raw materials is
possible only through production and consumption with recycling [4]. While we see that the usual
urban parks, due to having a linear pattern, their production and consumption are based in such a way
that by avoiding solid waste, not only have the city's environment been brought under the radius of
its pollution, but it has practically lost the possibility of accessing and returning raw materials to its
linear pattern. In simpler words, common urban parks produce, consume, and then throw away
materials without giving them a chance to return, which means they have closed the window of
obtaining raw materials from the environment. In general, what makes the economy of sustainable
parks different from the usual city parks, it is that the structure of sustainable urban parks is such that
unlike their unstable and traditional model, they benefit from the two-way cooperation and interaction
between the economy and the environment [9].

Materials and methods. Environment includes renewable natural resources such as air, water,
soil, plants, landscapes, special landscapes and man-made environment including economic, social
and cultural and their mutual impact on each other. Sustainable development is development that
meets the needs of the current generation of the world, without jeopardizing the ability of future
generations to meet their needs. Sustainable development has three main dimensions of economic
growth, social justice, and environmental protection, and paying attention to them leads to achieving
economic growth (green economy) along with sustainability and preservation of the environment and
social justice [17].

Green economy is the result of achieving welfare and social justice along with the significant
reduction of environmental and ecological threats. Or in simpler words, economic growth equal to
less carbon, consumption of resources with high productivity and social inclusion in line with the
environment. The current economic system has extracted most of the non-renewable resources such
as oil and minerals from the earth during several decades and to achieve this, it has destroyed and
polluted most of the renewable resources such as forests, pastures, rivers, etc [10]. Now, after only a
few decades, the extraction of resources has exceeded the limits of nature itself and the discharge of
pollution has exceeded the earth's tolerance thresholds. As a result, economic development has faced
a gradual deadlock due to the scarcity of primary resources and production inputs, and at the same
time, the welfare of the society has also decreased with the financial stagnation ruling the economic
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markets. That is why a new thinking called "green economy" has been proposed [15]. Natural
resources and ecosystems, including forests, pastures, rivers, seas, plant and animal species, and
fertile agricultural lands, are considered as natural capital, and their real economic value should be
included in the calculations of the national economy. And based on their principled use and
management, increase economic growth, create employment and social welfare. Therefore, more
investments should be made gradually in green sectors, including new energy sectors, natural tourism,
sustainable and organic agriculture, recycling industries, green buildings and sustainable parks. And
the focus of economic investments should be gradually shifted from costly and destructive industrial
sectors to environmentally friendly green sectors that can lead to more economic production at the
same time. It is obvious that the implementation of such an economic development model can be
easier and less risky in areas that have a greater share of natural capital [18].

For this purpose, this article examines the economic benefits of a sustainable park through factors
such as 1- Reducing energy consumption costs. 2- Reducing water consumption costs. 3- Reducing
maintenance costs of landscape green cover. 4- The use of materials and recyclable materials is
discussed in reducing the costs of building sustainable urban parks.

Energy efficiency. Urban management requires considering the importance of preserving the
environment and the need to use efficient and strategic management tools for sustainable urban
development with the aim of preventing and controlling and reducing adverse environmental
consequences caused by activities and apply appropriate urban services with a view of continuous
improvement.

Most of the energy consumed in the world is provided by fossil fuels. These fuels contain a
variety of toxic and dangerous pollutants that enter the environment and ultimately the human food
chain through different ways [1]. Although the environmental effects of the use of fossil fuels on
surface water, underground water, soil, air, vegetation, etc. are countless, but the issue of air pollution,
greenhouse effects and particles and their cooling effect are more important. It is not possible to
maintain and continue the current conditions of life in human society in the future without paying
attention to the supply of energy at a reasonable price [22]. The environmental effects associated with
any energy production at the current rate are moving towards unacceptable conditions and the harmful
environmental effects are expanding widely. Renewable energies, as a source of clean energy and
free from any environmental pollution, can play an important role in reducing the emission of
polluting gases such as carbon dioxide and other greenhouse gases [3].

The close connection between economic and environmental issues has led to the emergence of
new approaches in the field of international environmental law, one of the most obvious of which is
the green economy. It is possible to pass the approach of the traditional economy and reach the green
economy by observing the principle of fairness and the principle of environmental integration. This
means that the traditional economy is mostly based on the excessive use of natural resources and not
paying attention to the rights of current and future generations [11]. It is possible to pass the approach
of the traditional economy and reach the green economy by observing the principle of fairness and
the principle of environmental integration. Investing in renewable resources that are also available
locally in many cases can significantly increase energy security along with developmental, economic
and financial security. In recent years, various countries, both advanced and developing, have paid
much attention to renewable energy and the increase in the price of fossil fuels, environmental
considerations, security of energy supply, technological progress and economic justification have
mainly determined the future of renewable energy [18]. Renewable energies are basically compatible
with nature and keep the environment healthy, and as a result, they can reduce the major emission of
greenhouse gases that impose a lot of costs on the society. Therefore, it is necessary to look for an
alternative to fossil energy such as renewable energy. Renewable energies (new energies) such as
wind energy, solar energy are compatible with nature and do not pollute the environment, and they
prevent the major emission of greenhouse gases that impose many costs on the society [13].
Renewable energy sources, especially wind and solar energy, due to their abundance and suitable
geographical facilities, they have significant capabilities in producing energy in sustainable parks and
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their use can save fossil fuel consumption. By using new energies and sustainable development in the
park and harmonizing architecture with the climate, energy consumption can be saved and
environmental pollution can be prevented [7]. Today, a sustainable park is recognized as a living
organism that is itself a source of energy. In a natural cycle, materials resulting from one process are
deposited as data to the next process, and as a result, there is no waste in nature. On the other hand,
since the price of non-renewable energy sources has a lot of fluctuations, and in oil-dependent
economies, these fluctuations directly enter the society's economy, therefore, it seems that it is
possible to reduce the intensity of economic fluctuations and create a more stable economic growth
in the society by paying more attention to renewable energies, of course, based on the available
capacities in each region [5].

Figure 1. Energy efficiency and reduction of power transmission costs for sustainable parks through solar
panels and vertical axis turbines Source: Meg Calkins, the sustainable sites, 2012 [5]

Sustainable water consumption. Harvesting and reusing rainwater for storm water
management: Harvesting rainwater, collecting, storing and reusing runoff from impermeable
surfaces; Runoff is screened from roofs or other surfaces and filtered into a collection system, such
as a rain barrel, tank, dry well, catch basin, or other containment system. The absorbed water is
suitable for irrigation or other non-potable uses, such as supplying water for cooling condensers or
flushing toilets. In the case of proper filtering and purification, the absorbed water can be used for
drinking purposes [21]. The key components of a water harvesting system are catchment basin, filter,
tank and distribution system. The challenge facing landscape architects and other designers today is
to find ways to maximize environmental benefits. In addition to helping meet a project's water
consumption needs, water harvesting can serve as a storm water management strategy. Water quantity
benefits can be maximized by releasing captured water before the next storm by applying it to
landscaped areas through irrigation systems [16].

Water reuse and recycling: A natural landscape grows only with rainwater, groundwater and
condensation (dew) available on site. A sustainable site with established or modified landscape
elements must also thrive with only water available on site as a renewable resource—primarily
rainwater, but also potentially construction process water, storm water runoff from impervious
surfaces, and treated wastewater. Sustainable storm water strategies can help accomplish this as part
of an integrated design solution [20]. Green roofs, Biuretention, porous pavement systems, and
constructed wetlands can all be designed and engineered to cool and purify water from various
sources for use in landscape irrigation, created water features, and other potential uses in a sustainable
environment [6]. Water recycling is generally the reuse of harvested rainwater or treated wastewater
for various beneficial purposes, including landscape irrigation, created water features and
groundwater recharge [14]. It can also be used for construction processes that do not require potable
water quality - toilet flushing, washing water, industrial process water and the like. A water reuse
strategy involves identifying potential sources of excess water available on-site or from a building
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and targeting potential uses for that water, and then designing appropriate methods to collect, treat (if
necessary), store, and redistribute and deliver that water to the site [20].

Reservoirs: A tank is a container built to store water for reuse. It can be installed above or
below grade- water stored below grade is kept at ground (usually cooler) temperatures, which can be
a benefit to water quality [19]. A tank can be designed to be filled with gravity-fed or pumped water
directed from the roof or other surfaces. There are many production tanks of various sizes - above
ground they are usually metal, concrete or masonry. Underlays are usually fiberglass or metal [4].

Figure 2. Underground tank systems collect roof runoff for watering plants
Source: Meg Calkins, the sustainable sites, 2012 [6]

Modified tanks: Water storage can be created simply below paved surfaces in combination
with a porous/infiltrating pavement system by adding depth to open-grade gravel or a dedicated
structural reservoir system with liner. Tanks can also be artistically integrated into the building or site
architecture [6].

Water Redistribution and Delivery: Recycled water should be distributed where it is needed
on site. Ideally, this would be done with pumps powered by renewable energy sources with minimal
capital and long-term operating costs, although this will vary greatly depending on the use. An
efficient irrigation system is used to distribute water in the landscape [14].

Efficient irrigation: An efficient irrigation system is one that is designed and maintained using
water from renewable or surplus sources and minimal or no non-renewable energy to maintain the
health of the landscape it serves without wasting water. The general approach of the landscape in a
site is to plan the same amount of the site with little vegetation and no irrigation according to the
intended use, and then plan other parts of the landscape taking into account renewable or surplus
water sources. Once the landscape elements of the site as a whole are planned and the parts of the
landscape that may need or benefit from supplemental water are identified, a way to deliver that water
to the landscape can be considered [21].

Types of irrigation systems: Many conventional landscape irrigation systems, for example
lawns, ornamental gardens, use significantly more water than required. Some of this water waste
comes from systems that are simply not maintained - there are leaks, either too much water gravity
flows into certain parts of the landscape, leaving other areas too dry or parts of the system are
damaged or broken [7]. Most traditional irrigation systems use a series of ground jets, sprays, or
rotating heads to spread water over a portion of the landscape. The heads are laid out to cover every
part of the scene with minimal overlap. While ground irrigation systems are relatively low cost, they
provide significant opportunity for water evaporation and surface water runoff. High-efficiency
irrigation systems use a combination of water distribution and delivery techniques to target
supplemental water to vegetation areas based on actual need [19]. Therefore, they minimize water
consumption and maximize plant health. One of the alternatives is to use a drip irrigation system. It
consists of a series of small-diameter hoses that are distributed by the irrigation district to the part of
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the landscape that needs additional water, usually activated when needed and determined by water
sensors. Plants need water in their root zone and this method delivers a very controlled amount of
water directly to the root zone, thus using a fraction of the water used by a conventional ground
irrigation system. Drip irrigation systems must also be properly maintained in order to maintain their
performance [8].

A sustainable created water feature is one that is created and maintained only with a positive
impact on the ecology and hydrology of the site and can be maintained with excess water available
on site. Commonly constructed water features absorb or receive makeup water from potable sources,
diverted natural streams or waterways, or water extracted from aquifers, all of which can deplete non-
renewable resources or otherwise affect the local ecology. On the other hand, a sustainable water
feature with minimal or no make-up water from drinking sources or depleting other natural surface
or subsurface water sources is healthy and vital. The best way to do this is to use storm water harvested
or diverted from less permeable portions of a site as part of a site's sustainable water strategy. The
primary goal of efficient water features is to minimize potable water use for amenity waters created
in the landscape, while providing other benefits and values [10].

Figure 3. Types of irrigation systems for plants
Source: Sustainable Landscape Construction, Kim Sorvig, J. William Thompson, 2018 [10]

Economic coverage of landscape.Vegetation to preserve energy and modify the microclimate:
If properly placed, vegetation can shade adjacent buildings or site spaces and can act as windbreaks
or funnels to direct favorable breezes. Therefore, vegetation can be an effective passive energy saving
strategy for adjacent buildings and can change the microclimate of the outdoor spaces of the site to
increase human comfort. When vegetation is placed as a screen in a linear or mass formation, it can
be very effective in reducing the effects of wind [15]. It can direct the prevailing wind upwards and,
if tall enough, over a sheltered structure. In temperate climates, evergreen species have the greatest
windbreak potential due to the density of branches and leaves throughout the year. However,
deciduous vegetation also has a mitigating effect. Vegetation should be located in the direct path of
the prevailing wind, adjacent to but not directly next to the protected structure. Space must be
provided between the windbreak and the building to provide insulation, "dead air" or air that does not
move [2]. Vegetation should be placed at least half the height away from the surface of the structure
at maturity to provide sufficient space for dead air. Additionally, vegetation is most effective when
arranged in rows or clumps perpendicular to the prevailing wind. Vegetation can also be used to
funnel the desired air flow [13]. Instead of placing the vegetation perpendicular to the prevailing air
flow, it is placed parallel to or in an almost funnel pattern to catch the wind and direct it where you
want it to go. Funneling the desired airflow can not only direct the air but also increase the air velocity.
Vegetation can act as both a windbreak for buildings and a funnel to absorb and direct breezes into
buildings if desired. In temperate and cold climates, evergreen trees can protect the north and
northwest of the building from the prevailing winter winds. Trees can also be arranged to direct
prevailing summer winds toward the building for passive cooling. It has been used long before
vegetation for the shade it can provide [20]. When vegetation is placed on the south and west sides
of structures (in the Northern Hemisphere), it can screen a structure away from the sun during the
hottest part of the day; less screening is usually needed on north or east faces. Shade is directly
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proportional to the amount of sun intercepted - larger, wider and taller species provide more useful
shade [11]. Deciduous species are often used for shade because of the broader and larger leaf structure
typically found in deciduous vegetation. Additionally, deciduous vegetation can appropriately
provide seasonal shade, screening during summer when sunlight is most intense, and leaf shedding
and unfolding during winter when beneficial heating from the sun is desired. Careful planting design
around buildings can reduce building energy consumption and provide comfortable outdoor spaces
for year- round occupancy [5].
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Figure 4. Vegetation can act as both a windbreak for buildings and a funnel to capture and direct breezes
into buildings when desired. In temperate and cold climates, evergreen trees can offer protection on the north
and northwest of the building from prevailing winter winds
Source: Meg Calkins, the sustainable sites, 2012 [5]

Sustainable plant production: Choosing the right varieties includes choosing varieties from
plant producers who promote sustainable practices. Crop production is a resource-intensive process
that requires large amounts of energy, water, nutrients, and space. Choosing varieties from producers
who have demonstrated conservation of resources sends the message to all producers that sustainable
practices are desirable [6].

The optimal production methods are:

1. Reducing the use of coal and other non-renewable resources for cultivation and the cultivation
environment or the production of pots.
2. Reduction of runoff from irrigation.
3. Minimizing energy consumption, including reducing greenhouse gas emissions from on-site

equipment, and using renewable energy sources.

4. Using an integrated pest management program.

5. Minimum use of potable water, reuse of gray water.

Vegetation in the urban environment: Plants can be used effectively in the urban environment to
provide some of the most critical ecosystem services. It has been estimated that properly spaced street
trees can reduce heating and cooling costs for some structures per year [19].

Vegetation for food production: Gardening for food production has long been a central part
of our relationship with vegetation. We are completely dependent on vegetation for our physical
health, nutrition and well-being [9].

Community gardening and edible landscapes have one obvious feature: Horticulture and
edible landscapes can be strategies to reduce energy use, reduce carbon footprints, strengthen
communities, and reconnect people with the landscape at a high level. For this purpose, they are
created for sites where site users can benefit from this type of planting plans. Edible landscapes
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benefit humans only where a population or individual monitors the vegetation to harvest the crop at
the right time [2].

Sustainable materials: Over the past 100 years, the building materials industry has undergone
major changes. There is a shift from local use of materials to large-scale centralized production and
global distribution. From low processed materials to highly processed materials and from simple
materials to engineered composites, it is a collection of mixed materials and the liberal use of
chemical additives to create a wide range of properties to materials and products. Sometimes this
change can conflict with environmental and human health concerns [22]. The processes of extracting,
processing and distributing materials directly affect ecosystems and their ability to provide
sustainable ecosystem services. Building materials of the 21st century must respond to an entirely
different set of forces- global climate change, air pollution, rising fuel costs, environmental
degradation, and biodiversity loss [5]. These forces shape the rapidly growing sustainable
development movement and construction industry and they will need significant changes in the
materials industry. These changes may include closed-loop material production systems that
eliminate waste. Using renewable energy sources for production, processing finishing and
transportation activities significantly reduces toxic chemicals and human and environmental
exposures from construction [17]. Material use and disposal Emphasis on minimally processed, local
or regional materials and greater reuse of site structures on site. Appropriate materials for building a
sustainable site vary based on impact priorities, regional issues, project budgets and performance
requirements. Some emphasize materials that conserve resources by reusing without
remanufacturing, with high durability, or by closing the loops on materials with high recycled content
and manufacturer take back programs [13]. Others place great emphasis on low product toxicity and
life cycle greenhouse gas emissions, while others may consider low environmental impact or water
conservation as the highest priority. With this wide variety of preferences comes a wider variety of
"correct answers". Portland cement concrete may seem like a "green” material to those who value
durability or locally produced materials as a priority; while it may be dismissed by those concerned
about the global warming effects of producing high-energy materials. Composite lumber (a
combination of recycled plastic and wood fibers) appears to be a good alternative to wood lumber for
those who care about the environmental impact of transparent forestry practices but it may be rejected
by those involved in material recycling loop issues due to its mixed material composition. One
product may have global warming effects while another product may contain a known human
carcinogen, and a third product may require large amounts of fossil fuel energy to produce, but may
be more durable. Materials and products for sustainable sites are those that minimize resource use,
have low environmental impacts, have little or no human and environmental health risks, and
contribute to sustainable site strategies [4].

Figure 5. Using local materials such as stone and wood in the design of sustainable parks
Source: Meg Calkins, the sustainable sites, 2012 [4]
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Materials for sustainable sites are defined as.

Materials or products that minimize the use of resources:

. Products that use less materials.

. Structures reused on site.

. Reclaimed materials and products.

. Reprocessed materials.

. Materials with post-consumer recycled content.

. Materials with recycled content before consumption.

. Products made from agricultural waste.

. Materials or products with reuse potential.

. Materials or products with the ability to recycle.

10. Structures designed for deconstruction.

11. Renewable materials.

12. Materials with fast renewal capability.

13. Durable materials and products.

14. Materials or products of manufacturers with product recall programs.
Materials or products with low environmental impact:

. Sustainably harvested or extracted materials.

. Minimally processed ingredients.

. Low-polluting materials in extraction, manufacture, use or disposal.

. Low consumption materials in extraction, manufacturing, use or disposal.
. Low carbon materials in extraction, manufacture, use or disposal.

. Materials made with energy from renewable sources (such as wind, sun).
. Local material [14].

Materials or products that contribute to sustainable website design strategies:
1. Products that promote the hydrologic health of a site by reducing the amount of stormwater runoff
and improving hydrologic quality.

2. Products that reduce the urban heat island effect.

3. Products that reduce energy consumption in site operations.

4. Products that reduce the water consumption of site operations [7].

Life cycle of building materials and products: The typical life cycle of materials and products
begins with the extraction of raw materials from the earth and ends with the disposal of waste
materials to the earth or recycling into other materials. Most material life cycle flows are fairly linear,
where materials move through the cycle once and then are disposed of. However, some are circular
with product reuse, component remanufacturing and material recycling [19].

Construction, use and maintenance: The use and maintenance phase can be important when
considering the environmental and human health impacts of building materials and products, as they
tend to be used for very long periods of time. Product durability is therefore one of the most important
concerns because the longer the installation, the less need there is for replacement, which uses more
resources and produces more waste. It is important to match the expected life of the product with the
expected life of the site or structure and ensure that the product can be reused or recycled after its
useful life. Plastics, wood preservatives, adhesives, finishes, sealants, and cleaners used in
construction and maintenance can contain hazardous chemicals. Steps should be taken to specify
materials and products that require minimal maintenance chemicals, or low VOC and low toxicity
cleaners and sealers [3].

Site and area assessment for site construction materials and products.Resource conservation
assessment:

1. Reuse of in-situ structure: ldentify and inventory structures, including infrastructure on the site that
can be rehabilitated and reused on site. Structural reuse can affect the site design, so a detailed
inventory of all structures should be done prior to initial design.
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2. Recycled materials on site: Identification and inventory of structures, including substructures, that
can be deconstructed and members used in their entirety. Involving a contractor can help identify
materials for reuse [20].

3. Ground cleaning materials reclaimed on site: Identify and catalog vegetation, soil, or rock that can
be reclaimed during site preparation and reused in new construction.

4. Reprocessed materials on site: Identify existing structures on the site that can be removed and
materials processed for reuse in new site construction.

5. Earth cleaning materials, again on site: Identify cleaning materials that can be reprocessed for on-
site use [3].

Resource efficiency: Efficient use of resources may be the single most important strategy in

determining building materials and products for sustainable sites. Using less resources can reduce
environmental, economic and human health effects, including habitat change caused by drilling and
harvesting and waste, air pollution and energy consumption caused by production. It can also reduce
the amount of waste sent to the landfill. Proponents of closed-loop systems advocate eliminating
waste either by not producing it or by using it as "feed" for new products and processes [14].
Reuse of materials: A major resource conservation strategy is to reuse materials in new site
construction. Common reusable materials include metals, timber, concrete units, bricks, stone, and
organic land clearing materials such as plants and soil. Using recycled materials, also called salvaged
materials, in new site construction has many potential benefits [19]. Materials are diverted from
landfills, and virgin resources and energy are conserved that are used to produce new materials.
Recycled materials are sometimes unique and one of a kind. Finally, the use of recycled materials can
sometimes be cost-effective, if material procurement costs and transportation and landfill costs are
saved on or near the site [2].

Locating recycled materials: Recycled materials can be obtained from the site, other
construction sites, online material exchanges, or local salvage stores. Supplying materials locally can
be economically and environmentally cost-effective, as both landfill costs and material purchase and
transportation costs are saved [7].

Discussion and results. What can guide us in summarizing the upcoming discussion will be
the answer to the factors that are from the four key axes with the themes of reducing energy
consumption costs, reducing water consumption costs, reducing the costs of maintaining the green
cover of the landscape and using recyclable materials in reducing the costs of building sustainable
parks to improve the city's environment has been discussed [12].

The economic benefits of sustainable parks are aimed at reducing environmental risks, ecological
deficiencies and sustainable development, without destroying and polluting the environment, and are
also closely related to the ecological economy. The green economy is formed based on public and
private investments that lead to the reduction of carbon dioxide emissions and other pollutants, the
increase of energy and resource efficiency, and the prevention of the destruction of biodiversity and
ecosystems.

The sustainable park system has been designed and planned for several functions in order to
simultaneously support environmental, economic, social and aesthetic values in the city site. In the
first component, it should be acknowledged that the maximum use of renewable resources such as
sun and wind in the environment of sustainable parks will depend on the amount of resources
available in each urban area. With all these attributes, sustainable urban parks have the possibility to
generate energy in their environment through the installation of photovoltaic panels and wind
generators, while saving the costs of constructing power transmission lines and reducing cable
consumption and also to increase the usage of these clean and green energies in the environment of
the park site significantly [21].

Investing in renewable resources that are also available locally in many cases can significantly
increase energy security along with developmental, economic and financial security. In recent years,
various countries, both advanced and developing, have paid much attention to renewable energy and
the increase in the price of fossil fuels, environmental considerations, security of energy supply
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technological progress and economic justification have mainly determined the future of renewable
energy. Renewable energies are basically compatible with nature and keep the environment healthy
and as a result, they can reduce the major emission of greenhouse gases that impose a lot of costs on
the society. Therefore, it is necessary to look for an alternative to fossil energy such as renewable
energy. Renewable energies (new energies) such as wind energy, solar energy are compatible with
nature and do not pollute the environment, and they prevent the major emission of greenhouse gases
that impose many costs on the society [8].

In summary, the top three characteristics of renewable energy are: Renewable energy sources have
a long life and natural cycles, and unlike non-renewable energy sources, such as fossil fuels, they are
not exhaustible, and this issue guarantees the continuity of energy consumption for future generations.

Renewable energy sources, especially wind and solar energy, have significant capabilities in
energy production due to their abundance and suitable geographical facilities, and their use can save
fossil fuel consumption. The exclusive use of power plants that work with fossil fuels will create
concentration in energy production areas. If using renewable energy sources, it is easy to produce
energy in any place with suitable geographical conditions, and this will lead to decentralized energy
production in different regions.

In the second component of a sustainable park with landscape elements created or modified, it
should be used only with available water as a renewable source, mainly rainwater, but also potentially
construction process water, storm runoff from impervious surfaces and treated gray water in to be
available. Water recycling is generally the reuse of harvested rainwater or treated gray water for
various beneficial purposes, including landscape irrigation, established water features, and
groundwater recharge. It can also be used for construction processes that do not require potable water
quality, toilet flushing, washing water and industrial process water and the like [13].

Purification and reuse of excess water available on the site through a sustainable water transfer
system can create considerable environmental and economic benefits, which are as follows:

1. Maintaining water quality with minimum use of drinking water in fountains of sustainable urban
parks.

2. No adverse impact on surface (ponds and wetlands) and subsurface (aquifers) water sources.

3. On-site water management through rainwater harvesting and reuse.

4. The design of the water transfer system and its budget based on coordination with the overall
approach of landscape site.

In the third component, when the vegetation is selected according to the conditions of the park
site, the landscape capacity of the park is preserved and restored for a wide range of ecosystem
services. Suitable vegetation by reducing the local heat island effect, reducing storm water runoff,
improving water quality, improving air quality, especially by reducing surface ozone and finally
improving visual and physical access to the green space of the site, has been able to create positive
effects on the value of property and human health. Based on this, if the selection of vegetation, the
appropriateness of the plant with the location and its programmatic needs is not observed, then we
will see that each of the native and non-native vegetation planted due to incompatibility with the site
conditions will bring unstable results to the city [6].

Regardless of the importance of plant compatibility with the conditions of a sustainable park site,
using the design of sustainable planting of plants, especially native plants, can fulfill other important
goals as follows:

1. Saving resources and preserving natural habitats.

2. Reducing costs related to heating and cooling buildings through the correct and accurate placement
of plants in the landscape of the park.

3. Reducing the use of fertilizers and chemicals; the use of appropriate and compatible plants for a
region and the use of appropriate planning and design for the landscape, in addition to reducing water
consumption, also reduces the consumption of fertilizers and chemical poisons. In this case, in
addition to reducing the costs related to these materials, the amount of leaching and penetration of
these materials into the underground water table and soil will also be reduced.
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4. Reducing time and costs related to landscape maintenance.
5. Reducing water consumption required by the landscape and reducing costs related to it.

In the fourth component, reuse of materials and materials; A major resource conservation strategy
is the reuse of materials in site construction. The easiest way to reduce the adverse effects of materials
is to obtain them locally. Carrying one ton of material one mile typically uses between 2,000 and
6,000 BTUs. Air transportation can easily consume twenty times that amount of energy. The fuel
consumption to transport materials over long distances can be greater than the energy used to mine
and craft the items. Long-distance transportation is not only expensive for energy, but fuel
combustion is the main source of pollution and greenhouse gases. For each less mile between the
supplier and the site, non-renewable fuel resources are saved and greenhouse gas emissions that cause
health problems and global warming are reduced [2].

Some ingredients are easier to obtain locally than others. For example, steel is produced in a few
centralized factories, while bricks and lumber are often produced locally. Recovered or reused
materials are often local and serve twice with almost the same energy cost. Some methods use so
much energy that they offer no real savings to the environment. The work is usually done with hand
or small power tools and uses less non-renewable energy and more renewable human energy,
resulting in more jobs than conventional demolitions [17].

Recycled materials are remade between first and second use. Careful analysis is required to know
which materials are environmentally cost-effective to recycle. Recycling, like salvage and reuse,
keeps materials out of landfills. Sometimes this is reason enough to recycle. If the use of local
materials follows the principles of “close to the source", the closest source is the site itself. Most of
the materials for traditional construction, raw wood or stone, are procured locally or very close by.
Local material limitations play an important role in the development of regional technologies and
design styles. With creativity, a wide range of locally available materials may be used effectively in
landscapes [11].

Using local materials in a stable site to reduce costs and environmental pollution:

1. Less processed materials (for example, sawn or air-dried timber) are used.

2. At least a general audit of the energy required for extracting, producing, transporting and installing
materials is done.

3. Exploration of reusable recycled materials is determined. For example, stone, brick or concrete
pavers instead of poured concrete.

4. Avoid petroleum based materials if possible. Asphalt and plastic are necessary in some cases but
not for every purpose.

5. The use of toxic materials is minimized both on site and during construction or disposal [9].

Conclusion. What will lead to the final result in the upcoming article is that the sustainable park,
unlike the usual urban parks, has an ecological cycle pattern in four key axes, i.e. green energy
production with storage, transmission and consumption without waste and solid waste in the
electricity system; collection, treatment, storage and distribution and redelivery of water in the water
network; Having and harvesting plants in the design of sustainable planting and finally reusing
recyclable materials and materials on the site has practically tied the fate of its economy in improving
the city's environment as much as possible.
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Abstract. The infrastructure networks and superstructure facilities of the city of Baku have been
committed to specific patterns of production and consumption with complex methods to ensure the
provision of people's needs for many years. Obligations that under the shadow of infrastructure
systems relying on natural resources and through a linear model, they have turned goods and services
into a set of unstable flows, which has caused a lock effect by preventing the implementation of more
stable alternatives in the city's infrastructure; And on the other hand, it has made the superstructure
facilities as a catalyst by speeding up the unstable infrastructure services and transferring them in a
concentrated manner on the city bed. The access and receipt of these services for the citizens of Baku
has been associated with adverse and destructive effects of environmental pollutants. However, the
city of Baku by placing a large network of small green spaces of the city among residential areas,
inter-neighborhood spaces, street intersections, public squares and industrial areas in addition to a list
of its large parks, in fact, it will find this opportunity to maintain and improve its infrastructure
networks; By the way, some of them are also located in the scale of green city superstructure, by
applying sustainable optimal innovative methods, obsolete and inconsistent words will reduce the
effect of the lock with the green key of sustainability.

Keywords: green superstructure, urban infrastructure, sustainable optimal methods, locking effect

YASIL SUPERSTRUKTUR- BAKI SOHORINDO KiLIDLONMO TOSIRINI AZALDA
BiLON HOLL

Nasiri Reza Qulamreza- doktorant, Memarliq layiholondirilmoasi vo sohorsalma kafedrasi, AzMIU,
reza.royalarchitect@gmail.com

Xulasa. Baki soharinin infrastruktur sobokalori vo superstruktur qurgular: uzun illordir ki, insanlarin
chtiyaclarin1 tomin etmok Uc¢lin kompleks tsullarla spesifik istehlak vo istehsal nimunalaring
sadidirlor. Problem ondadir ki, tobii ehtiyatlara asaslanaraq va xatti model vasitasi ilo onlar mallar va
xidmatlori geyri-sabit infrastruktur sistemlori altinda aximnlar toplusuna g¢evirmislor Ki, bu da
bloklagsma effektino gotirib ¢ixarmisdir vo daha stabil altenativlorin sohor infrastrukturunda
reallagdirilmasina manea tOrotmisdir. Digor torafdon bu, geyri-stabil infrastruktur xidmotlorini
sratlondirarok onlar1 sohords comlosdirmisdir. Baki sohori sakinlori Gglin bu xidmatlora catma vo
alda etmo imkani otraf mihiti girklondiron maddalorin manfi vo dagidici tasiri ilo baglidir. Bununla
bels, Baki sohari 6z iri parklarinin siyahisina boyiik miqdarda yasayis massivlarin, mohollalorarasi
mokanlarin, kiigalorin, ictimai meydanlar vo sonaye saholorinin arasinda olan yasilliglar sabakasini
daxil etmoklo aslinds 6z infrastruktur sabokalorini saxlamaya va tokmillosdira bilor. Eyni zamanda,
onlarin bazilori hom ds yasil sohar superstrukturu miqyasinda yerlogorok, davamli optimal innovativ
tisullar1 totbiq etmoklo yasil dayaniqh “agarla” kilidlonmo effektini azalda bilor.

Acar sozlar: yasil ist qurulus, sohar infrastrukturu, davamli optimal tisullar, kilidlomo effekti

Introduction. Cities are now recognized as potential leaders in responding to global
environmental challenges and climate change. The rapid reduction of natural resources and the
pollution of natural ecosystems can be attributed to a large extent to the economic activities that are
full of content and energy that are usually found in cities, but the economic power of cities, their
clustering of expertise and their compact nature provide significant opportunities for transformation
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[13]. The compact nature of a networked form to the physical spatial system of a city like Baku has
created opportunities for the efficiency of its resources. This city has infrastructure systems such as
(power plant, water supply and electricity networks, sewage and surface water disposal network,
waste collection and disposal, subway, streets and roads, etc.) and related and common superstructure
facilities with its infrastructure such as (green and open spaces, educational, sports, cultural, religious,
administrative, commercial, industrial, manufacturing, military and other places) this has allowed a
large population to benefit from the centralized services provided by the physical and spatial system
of the city [14]. It should be added that the connection of the infrastructure and superstructure systems
of the city of Baku have been established in complex ways to ensure that the needs of the people are
met. This means that the infrastructure systems of the city turn from a waste of goods and services
that rely on natural resources into a set of flows that are able to meet the needs of the city. For example,
they turn oil into mobility services, and on the other hand, superstructure networks act as a catalyst
that speeds up infrastructure services and transfers them in a concentrated manner on the city bed,;
better and more access to these services has been facilitated and made possible for the residents of
Baku city. A close example that can be mentioned is urban lighting equipment. These devices, as part
of the superstructure facilities of Baku city, are able to receive the electricity extracted from the fossil
power plant, which is transmitted and distributed through the power supply network, and provide it
to the citizens and the city environment in the form of lighting. But this is not the whole story related
to the spatial physical system of Baku city because with the addition of 50% of the population and
60-65% of the superstructure facilities of the whole country such as oil and gas distribution and
refining industries along with the absorption and concentration of a major part of commercial,
cultural, industrial, military, manufacturing complexes, higher and professional education
institutions; Also, with a building density 2.5 times higher than European megacities in Baku, it puts
its infrastructure in a locked state [11]. Before entering the discussion of green urban superstructure
in the materials and methods section, it is necessary to give an explanation about the effect of locking
in the urban infrastructure at the end of the introduction of the aforementioned article. Infrastructures
are usually long-lived, thus committing cities to certain patterns of production and consumption for
many years. When commitments are operationalized in an unsustainable way from infrastructure such
as electricity grids that are supported by polluting and dirty fossil fuels, then the lock-in effect can
prevent the implementation of more sustainable alternatives in cities for decades. It should be
acknowledged that this is the description of the infrastructure of a city like Baku, which has fallen
into the trap of a linear or one-way consumption model to provide services to the city and its citizens;
where the non-renewable resources after production and consumption without having a window to
return to the consumption cycle are disposed of in a completely unstable way as waste and industrial
waste [2].

Materials and Methods. The city of Baku has tried to compensate for the lack of green buffers
and save the city by using a smart idea by adding a large network of small urban gardens and to the
garden list of large parks that live in isolation, provide wider development for the green and public
spaces of the city. The idea that by placing green and small urban lands among residential areas, inter-
neighborhood spaces, street intersections, public squares and industrial areas, While establishing a
green connection between these areas, it has formed a single system of green spaces with an area of
approximately 8000 thousand hectares in Baku city.

Now, years have passed since the implementation of such an idea, we continue to see the adverse
and destructive effects of environmental pollution on the body of the city's ecosystem. Now the main
question is why the city of Baku, having a large number of gardens and green spaces, has not been
able to reduce its environmental problems [11].

In order to answer this sensitive and key question, one should look for a cause that is affected by
its effect. The increasing growth of the urban population and its influx into the city created a dense
supply and demand of superstructure facilities and infrastructure services. The concentration of a
major part of the superstructure networks of the country such as (industrial, administrative,
commercial, residential, military, educational, cultural centers, etc.) along with its infrastructure such
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as (streets, roads, subway, electricity and water networks, sewage and surface water disposal network,
waste collection and disposal, etc.) it has caused not only the greatest possible pressure in harvesting
non-renewable resources and turning them into a set of unstable flows in the city, rather, the
ecosystem inevitably deviates from its natural evolution path and sees its ecological capabilities
weakened by going to a path different from its original and natural path [17]. And as for the effect
that is the result of the proposed cause, it is the physical system of the city's green space, which on a
smaller scale, by copying the unstable patterns of consumption in the urban infrastructure of Baku,
has caused the green superstructure of these spaces to not be able to participate in the self-regulation
of the city's ecosystem as they should. The described cause and effect is a reminder of a fundamental
point, which means that the way of communication between the infrastructure and the superstructure
of the city, especially in its green areas, which are committed to linear production and consumption
patterns, must be changed in some way. With the possibility of having more sustainable alternatives
in infrastructure and superstructure, urban green spaces have an exceptional position to reduce the
effect of locking in the infrastructure and thus the pressure on the city ecosystem. For this purpose,
by comparing the infrastructure and construction of the usual green spaces of the city with green
spaces that have changed their consumption pattern through sustainable optimal methods, it can be
shown how the green and public lands of the city will have the greatest potential to influence the flow
of resources [18].

First, how to connect the infrastructure (drainage system for disposal of surface water) with its
surface (impervious pavement) in the usual urban green space:

In this type of urban green space, the connection of the surface water disposal system with the
superstructure, such as impermeable pavement, is completely self-centered and single-functional. The
impervious surface of the area and the sidewalks of the usual urban green space are designed in such
a way that by having the necessary slopes, they only implement the drainage mechanism. In simpler
words, because these surfaces do not have the necessary porosity to absorb and prevent excessive
water wastage, they allow a large volume of excess water from storms and rain or excess water to
flow and from watering the plants and washing the green area, without any obstacles directly and in
a one-way path and without returning to the reuse cycle, the water enters the drainage system through
the outlet diverters and from there to the sewer and finally disposed of [16].

How the infrastructure (green drainage system to reuse surface water) interacts with the
superstructure (permeable surfaces, porous pavement) in an optimal sustainable green space:

In this form of urban green space by replacing the surface water disposal system as well as
impervious surfaces with sustainable concepts such as storage and reuse of surface water along with
permeable surfaces, one-way connection of infrastructure and green space superstructure in a way of
interaction will change course. In this method, by using porous paving stone as a green space
pavement, sufficient permeability for the passage of rainfall to the path of the pavement foundation
is done, and in this case, we will witness three important events.

First of all, with the slower release of rainwater and other flowing water on the paving surface of
the area and the sidewalk of the green space, this permission is issued in order to overcome the major
impact caused by impermeable surfaces with the gradual penetration of water through the voids on
the surface while better interaction with the soil takes place [15].

Second, with the gradual infiltration of storm runoff and surface water from washing and
irrigation into the soil layers, along with the impurity of the water being filtered through the soil, an
opportunity is provided to recharge the underground aquifers.

Thirdly, by directing excess storm runoff and surface waters to the optimal sustainable drainage
system and by collecting and storing water in underground reservoirs, not only will it be possible to
reuse water as water for irrigation and other non-potable uses in the green space of the city, but it will
also prevent further flooding and soil erosion [12].
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Figure 1. How the infrastructure (green drainage system to reuse surface water) interacts with the
superstructure (permeable surfaces, porous pavement) in an optimal sustainable green space
Source: The Sustainable Sites Handbook, Meg Calkins, 2012 [12]

How to connect the infrastructure (water supply lines) with the superstructure (landscape
vegetation) in the usual urban green space: In the usual urban green space, the connection and
operation of water supply lines with superstructure such as vegetation has challenging points. Urban
green space water supply lines with excessive dependence on the city's water supply network, its
existing springs and wells, the process of extracting water from treatment plants and underground
aquifers for purposes such as irrigation of landscape plants is completely non-renewable and non-
recyclable. But this is not the whole story, because on the other side, there is a green pavement whose
survival depends on this type of irrigation [10]. As it is not a secret to everyone, urban green space
plants have always had an active and effective participation in reducing air and noise pollution,
adjusting temperature, increasing relative humidity, absorbing air dust, etc. But the typical green
space of the city in order to adopt an unsustainable planting design, i.e. using the planting of native
and other native plants in its green landscape, while it practically does not have a specific meter and
standard for interacting with its infrastructure, which is the vital lines of water transmission and is
automatically trapped in the cycle of one-way consumption [6]. Adopting such an unsustainable
method in the green landscape of city 2 made an inevitable event, in the first case, due to the necessary
adaptation to the region's climate and the higher resistance they have to drought, pests and diseases,
the cost of keeping them at a lower level is offered to the green landscape of the city and this is despite
the fact that in the second case, which is exactly opposite to the first case, it is planting foreign species.
Due to the difficulty in controlling their rapid growth, these types of plants can become invasive
species that consume a large amount of the city's water resources, and not only impose high costs for
their maintenance on the green space of the city, rather, the amount of water used by native plants in
an optimized way due to the practical values of their planting is uncertain and passive [9].

How the infrastructure (water supply system) interacts with the superstructure (landscape vegetation)
in the optimal sustainable green space:

Water supply system (by applying the optimal and sustainable method). Optimum sustainable
green space, as opposed to its unstable model, instead of linear and unstable water harvesting, by
identifying potential sources of additional water in landscape site, it will have the ability to supply
water to green city site by collecting, purifying (if necessary), storing, redistributing and delivering
water without using non-renewable energies. For this purpose, the foundation of sustainable optimal
green space water supply has been planned and adjusted based on the pattern of water supply and
demand during different months of the year [8]. According to the mentioned model, when the supply
of water in the urban greenery of Baku exceeds the demand, i.e. in wet and cold seasons such as
autumn with an average rainfall between 15 and 30 mm, winter with an average rainfall between 20
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and 26 mm and spring with an average rainfall between 18 and 21 mm, this golden opportunity will
be provided to the city so that by applying sustainable management on excess runoff from storms,
rainfall, surface water (earth surface) and finally, excess gray water for washing toilets in green
spaces, it will be available for the green consumption cycle. Also, when the demand for water is
greater than its supply that is, in the hot months of the year, such as summer, with an average rainfall
between 2 and 8 mm, due to dehydration and lack of water, the green landscape of the city is severely
damaged, it is possible to reduce the demand for water consumption by releasing the stored water and
using and redistributing it in the form of green space water supply system [1].

Landscape vegetation (using sustainable planting method): A very important issue that has
caused a problem with the vegetation of the urban green landscape has been the imbalance between
the diversity and homogeneity of plants. A problem caused by the planting of different native and
non-native (foreign) plant species next to each other and the lack of clarity about the water
requirements of these plants in the green space of the city has caused more water to be wasted [3].
But the optimal sustainable green space to solve such a problem by using and applying sustainable
planting method in its green landscape has the potential to establish a balance between its plant
species. In this method, the basis of the work is based on preserving the health of the landscape that
can be designed and maintained while serving the city without wasting water. For this purpose, this
method by planning on green superstructure such as vegetation with low water consumption and
optimized infrastructure such as water supply lines that provides part of the water needed for the city
landscape with the help of renewable water sources and excess water on the site, this will provide the
opportunity to avoid high consumption plant species such as grass and other foreign (invasive)
species, to achieve the disturbed balance between plant species this time through diverse plants which
restores their homogenous features such as adaptation to the climate, resistance to drought,
dehydration, pests and diseases in interaction with a specific framework of consumption, i.e. supply
and demand water supply system[7].

How to connect the infrastructure (landscape soil) with the superstructure (collecting, separation
and waste disposal tanks) in the usual urban green space: The soil in the urban green landscape site
is of high and key importance because of the role it can play in supporting the plants and the surface
of the area and the passages related to it. But unfortunately, the soil of the usual urban green space
has always suffered from problems of instability due to its lack of stable interaction with pavements
such as paved surfaces and waste collection, separation and disposal tanks [5]. For example, the urban
green space having an unstable superstructure of impervious surfaces, on the one hand, under these
hard surfaces, the soil is strongly compressed and on the other hand, relying only on the collection
tanks, unsustainable separation and disposal of waste should follow the linear consumption pattern in
which materials are produced, consumed, and then collected and disposed of as small waste materials
in reinforced polyester tanks without being reused or recycled. Therefore, it is very clear that the soil
in a typical urban landscape will have unstable conditions without interacting with the benefits of
waste recycling in its environment [4].

How the infrastructure (landscape soil) interacts with the superstructure (waste collection,
separation and recycling tanks) in the optimal sustainable green space: Compared to the usual urban
landscape, the soil in the optimal sustainable landscape site plays the role of supporting the plants,
the surfaces of the area and its passages with more strength. For this purpose, the soil of an optimal
sustainable urban landscape with a stable interaction with pavements such as porous paved surfaces
and waste collection, separation and recycling tanks is able to reduce unstable problems in its
environment [18]. For example, the optimal sustainable green space with a permeable pavement,
compresses the soil under its non-rigid surfaces; That is, it allows the flow of water through the porous
surfaces of the site and the passageways of the landscape site to absorb and store the soil; And on the
other hand, by using the cyclic pattern of materials, i.e. production, consumption and sustainable
absorption of waste, it is possible to collect and separate the waste from food and pruning of green
space plants in recyclable containers and then bury it in the landscape soil using the green compost
method to produce a product called humus through the process of decomposition and fermentation
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by soil microorganisms by increasing the volume of soil humus particles, the ability of permeability
and water retention in the landscape soil will also be strengthened [3].
How to connect the infrastructure (landscape soil) with the superstructure (vegetation) in the typical
urban green space: The condition of the soil in a typical urban landscape is not stable, if not unstable,
compared to other infrastructures. In general, soil is one of the important resources of nature and its
purifier and purifier. Urban landscape soil as a part of these natural and valuable urban resources by
interfering in the nutrient cycle of the ecosystem, growth and nutrition of plants, water storage and
purification, pest suppression, not only has it resisted the erosion and pollution in the city
environment, but it has also been one of the pillars of the health and sustainability of urban ecosystems
[10]. In the meantime, the usual urban green space with the planting of diverse and heterogeneous
native and foreign plant species in its green landscape in addition to the discussion of beauty, always
looking for the routine harvest of the positive effects of plants such as creating shade, protecting the
environment from wind and rain, absorbing energy and heat from the air and cooling it by evaporation
air purification and dust settling, helping to stabilize the soil and increasing its permeability, it has
had a positive effect on the landscape and viewpoint and reduces noise pollution in its environment.
This is the usual way of harvesting plants and urban landscape soil by ignoring plant treatment
and bioremediation of the soil and then not planting food-producing plant species whose products
depend on this level of treatment. The vacant place shows a method by which the element of soil and
urban landscape plants can be used in a more optimal way [18].

How the infrastructure (landscape soil) interacts with the superstructure (biological and food-
producing vegetation) in an optimal sustainable green space: Urban soils are often highly compacted,
structure less, and altered by excess materials and debris. But urban green landscape soil, as a part of
high-quality urban soil, has the ability to increase the harvesting capacity and yield of soil in urban
environments by applying optimal methods such as soil bioremediation and phytoremediation and
planting edible landscapes. Bioremediation and phytoremediation should be considered as a set of
environmental techniques that rely on the physiology of plants to provide purification or absorption
of pollutants. In this method, through plant remediation, urban landscape vegetation will be able to
store, destroy or decompose harmful pollutants such as organic compounds, metals, petroleum
substances and solvents, pesticides and chemical poisons and other chemical pollutants [17].

In simpler words, when plants separate the nutrients they want from soil particles or they take
it out of the water for growth and development, they have the ability to absorb soil pollutants by
breaking their chemical bonds and separate the food molecules they want. The importance of plant
remediation and soil bioremediation will become more apparent when we want to create edible
landscapes in the green spaces of the city with polluted air. The effects of city air pollution on the soil
are such that it reduces the ability of the soil to grow food-producing plants; because contaminated
soil causes many pollutants in the soil to be absorbed by plants and enter their food cycle, and finally
the food product of these plants becomes contaminated and lacks necessary health.

Therefore, the edible landscapes of the city will be able to produce healthy and organic
products for the consumption of the city's residents by placing them at a level of optimal plant
refinement [1].

g

Figure 2. How the infrastructure (landscape soil) interacts with the superstructure (biological and food-
producing vegetation) in an optimal sustainable green space Source: The Sustainable Sites Handbook, Meg
Calkins, 2012 [1]
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How to connect the infrastructure (electricity system) with the superstructure (electricity
receiving equipment) in the usual urban green space: The way of connecting the electricity supply
system with the electricity receiving equipment in the usual green spaces of the city due to the
connection to the city's power grid and its natural fossil fuel power plants has imposed a linear
consumption pattern on these green spaces of the city [8].

In simpler words, by producing energy from polluting sources and its transmission and
distribution along with solid waste and lack of energy storage and waste, it has practically put the
city's green spaces in a pattern of unsustainable consumption. What the usual urban green space
consumes today is actually Co2, Co, Nox, Sox and hydrocarbons that it enters its power supply system
under the guise of energy; a very bitter truth that has caused the mission of green spaces to reduce
environmental pollutants in the city to be contradicted [7].

How the infrastructure (green power supply system) interacts with the superstructure (electricity
production, storage and transmission equipment) in an optimal and sustainable green space:

The amazing geographic territory of Baku city is located in the north latitude (24, 23, 40) and
east longitude (36, 51, 49); This city has 2210 hours of annual sunshine and an average annual
temperature of 22.7 degrees Celsius and on the other hand, being a neighbor to the west of the Caspian
Sea, while having an annual relative humidity equal to 70%, the city has been blessed with an
interesting wind regime between 4.5 and more than 6 meters per second.

This combination of wind and sun in the climate and geography of Baku city has made the
combined energy package of 1500 megawatts of wind energy and 1381 kilowatt hours of solar energy
available to the city and the presence of 8000 hectares of garden and green lands in the city; A God-
given opportunity to acquire energy, which will be able to transform the high-quality and green lands
of Baku city into an environment for the activation of wind and solar renewable energies by adding
an optimal method. In this method, by using solar panels and vertical axis turbines in the green
environment of the city, we will have direct inputs of clean fuel, which by not depending on the
polluting energy extracted from unstable infrastructures such as dams and fossil power plants, will
put the green space of the city in special conditions. In accordance with a cyclic pattern of energy;, its
production and transmission without waste and industrial waste is stored and returned to the
consumption cycle [11].

| e P

Figure 3. How the infrastructure (green power supply system) interacts with the superstructure
(electricity production, storage and transmission equipment) in an optimal and sustainable green
Space Source: Advances in Renewable Energies and Power Technologies, Imene Yahyaoui, ublisher:
Jonathan Simpson, 2018 [11]

Discussion and results. In the built environment of Baku city for many years, its
infrastructure systems have been committed to specific patterns of production and consumption to
provide services such as water, energy, sewage, waste and mobility. Commitments that rely on natural
reserves and turn these resources into unstable sets of goods and services have caused the
implementation of more sustainable alternatives in the infrastructure and reducing the effect of
locking on it to face serious difficulties and obstacles [4]. Green spaces that can be optimized by
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applying sustainable methods, they will have the ability to provide sustainable and more reasonable
solutions, which happen to be derived from natural systems, to solve the environmental problems of
the city through the strategy of biological preservation in their superstructures and infrastructures
compared to the usual green space of the city. The proof of such a claim can be found in the function
of words that are contradicting each other between the superstructure and infrastructure of both stable
and unstable urban green fronts [2].

For example, instead of collecting, storing and reusing surface water and excess storm runoff,
the drainage system in the infrastructure of the urban green space uses rejected words such as release,
irrevocable disposal of water. And in the discussion of pavements such as permeable surfaces by
using impervious surfaces, not only has the possibility of reducing erosion with the gradual infiltration
of water into the soil layers and as a result, better charging of the underground aquifers; [17]. Rather,
it has led to the dominance of words such as soil erosion and dehydration on its environment. In an
infrastructure like the water supply system, the usual green space of the city, instead of identifying
the potential sources of additional water in the site for purification, storage, distribution and redelivery
to the green site of the city with excessive dependence on the city's water network, out of date words
such as harvesting, waste and disposal of water has benefited and this is despite the fact that in the
matter of construction such as vegetation, the usual urban landscape instead of using the existing
balance between the diversity and homogeneity of native (defensive) forests that are compatible with
the climatic data of the region. It suffers from opposite terms such as inequality between diversity
and homogeneity, non-native plants (invasive) and climatic incompatibility [16].

In terms of infrastructure such as soil, the usual urban green space has no better condition than
other infrastructure systems. This means that instead of having non-solid and non-compacted soil
surfaces to absorb and store water in its soil, the urban landscape site has used words such as hard
surfaces, compacted and unstructured soil. At the opposite point of this infrastructure, other facilities
such as reuse of waste are also provided. The typical green space of the city instead of using a cyclical
model in which waste is consumed through the decomposition and fermentation process that leads to
the production of a product called humus in its environment, the usual green space prefers to be
satisfied with irreversible words such as linear pattern and unsustainable disposal of waste from the
environment [8]. Of course, the way the soil is related to the vegetation of the typical urban landscape
also has some thought-provoking shortcomings. For example, in the daily form of urban green
landscape vegetation, seeking to create an aesthetic sense, shading, protecting the environment
against wind and rain, absorbing air heat through evaporation, purifying the air and settling dust, and
even helping to stabilize has been soil and this is in a situation where the empty space of words that
can provide other services such as bioremediation and production of edible landscapes through the
physiology of plants in a mutually influencing function to the city and its residents is noticeable [4].
And finally, the usual green space of the city, instead of producing, storing, transmitting and
consuming green electricity, adjusts it based on the cyclic pattern of energy, which relies on the
geography and the amount of climatic data of the region, with its sickly dependence on fossil polluting
power plants, it has started to use words of unsustainability from the heart of a linear model of energy,
which by producing industrial wastes and absolute consumption along with energy waste, has actually
distorted the city's green face and credibility more than before [18].

Conclusion. While all humans have the same needs, each city faces different infrastructure
challenges according to its context, growth rate and level of development. Developed cities have more
opportunities to invest in infrastructure but the key point here is that the degree of lock-in effect on
their infrastructure network may limit their options compared to fast-growing cities that have not yet
invested in their infrastructure; therefore, in a situation where cities are investing with rapid growth,
they focus on new infrastructure. An established city like Baku, by maintaining and improving its
existing networks, which happen to be located in the hot spots of biodiversity, will find the possibility
and opportunity to apply sustainable innovative methods on a scale of the city's green structure;
abandoned and contradictory words are the effect of locking from communication to interaction,
rejection to green absorption, release and waste to collection and storage, evasion to a renewed
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attempt to use, diverse covers to diverse species homogeneous in characteristics, compact and
unstructured to a refined and structured productivity, it modifies dependence into stable independence
and linear pattern into a purposeful cycle of energy. Until we witness it, not only will part of the effect
of the existing lock on the infrastructure of Baku be reduced, but with the opening of this lock, the
shaken character of the city's green structure will also reach its true stability.
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DAIRSVI BOSLUQLU ELASTIKI YARIMMUSTSVININ NAMSLUM SMSALLI
GORGINLIK FUNKSIYANIN SORHOD $ORTLORININ TOYINI

Xeyrabadi Qazals Sabir qizi- t.0.f.d., Azarbaycan Dévlst Neft vo Sonaye Universiteti,
gezale@mail.ru
Agalarova ismat Ulvi qizi- r.0.f.d., Azorbaycan Dévlot Neft vo Sonaye Universiteti,
iIsmetagalarova@mail.ru

Xulasas. Bu magalods dairavi boslugu olan elastiki yarimmiistavi U¢iin birinci asas sarhad masalasinin
hallina baxilir. Magalods daxili konturda toyin olunmus namalum omsalli analitik funksiyanin tayini
sorhad sortinin kontur doyisonina goro ayrilislarla deyil, bu sarhad sortinin ortoqonallagdirilmasi
prosesindon alinmig sonsuz xotti cobri tonliklor sistemi ilo olagodardir. Cobri tonliklor sisteminin
omsallar1 dairavi kontur boyu integrallar vasitasilo ifado olunur, yani kontur sartlorini 6dadib eyni Gstli
quvvatlorin amsallarmin miiqayisasindon alinir. Alinan sonsuz cabri xatti tonliklor sisteminin halli
olmasi tigiin onlarin requlyar olmalar1 talob olunur. Aparilmis hesablamalarin naticasinds cabri xatti
tonliklor sistemini toskil edon amsallarin siiratlo sénmasi (sifira yaxinlagmasi) bu sorti tosdiq edir.
Baxilan masalo klassik Bussineks masalasinin xiisusi halidir. Masalonin tam gapali hallinin algoritmi
verilmis va alinan garginliklor masalods qoyulan Xatlor Gizarins diistir.

Acar sOzlar: sorhod sortlori, cabri tonliklor sistemi, gorginlik, inteqral, cabri tonliklor sisteminin
requlyarliq sorti

DETERMINATION OF THE BOUNDARY CONDITIONS OF THE STRESS FUNCTION
WITH UNKNOWN COEFFICIENTS OF AN ELASTIC HALF-PLANE WITH CIRCULAR
CAVITIES

Kheyrabadi Ghazale Sabir- doctor in tech.sc., Azerbaijan State Oil and Industry University,
gezale@mail.ru
Aghalarova Ismet Ulvi- doctor in math.sc., Azerbaijan State Oil and Industry University,
ismetagalarova@mail.ru

Abstract. In this paper, discusses the solution of the first fundamental boundary value problem for an
elastic half-space with a circular space.In the article, the definition of an analytical function with an
unknown coefficient given in the inner contour is not related to the separations by the contour variable
of the boundary condition, but to a system of infinite linear algebraic equations obtained in the process
of orthogonalization of this boundary condition.The coefficients of a system of algebraic equations are
expressed in terms of integrals along a circular contour, that is, it is obtained from comparing the
coefficients of the same overhead forces satisfying the contour conditions.In order for the resulting
infinite system of algebraic linear equations to have a solution, they must be regular.The rapid
attenuation (approaching zero) of the coefficients that make up the system of algebraic linear equations
as a result of the calculations carried out confirms this condition. The problem under consideration is a
special case of the classical Bussinex problem. The coefficients of the system of algebraic equations
are expressed by integrals over a circular contour.
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Keywords: boundary conditions, system of algebraic equations, stress, integrall, regularization
condition of a system of algebraic equations

Giris. Mogaloda dairovi boslugu olan elastiki yarimmiistovi ¢un birinci asas sorhad
moasalasinin hallino baxilir. Magalods daxili konturda toyin olunmus namolum funksiyanin toyini
sorhod sortinin kontur doyisonine goOro ayriliglarla deyil, bu sorhod sortinin ortogonalizasiya
prosesindon alinmig sonsuz xotti cobri tonliklor sistemi ilo olagodardir. Cobri tonliklor sisteminin
omsallart dairovi kontur boyu inteqgrallar vasitosilo ifado olunur. Moasalonin tam qapali hallinin
alqoritmi verilmis vo alinan gorginliklor masaloda goyulan xatlor Uzarine diisiir. Dairovi boslugu olan
elastiki izotrop yarmmmiistavi UgUn birinci asas sarhad mosalosine baxaq. Yarimmiistavinin diiz xatt
sarhadinda malum ganunla paylanmis qiivvalar verilib [1,3]:

ox=N(), o,=T(); tel,y=0 (1)
Vo ya Kolosov- Musxeligvili diisturuna asason
D, (1) + D, (t) + D, () + P, (1) =N —iT )
Materiallar va metodlar. Dairavi bosluq sorhadi isa quivvalordon azaddir:
2+ O+, O =0, tel,. 3

(2) dusturunda @, (t) = @, (t), ¥, (t) = v, (t) gobul edilmisdir.
Molumdur ki, miistavi masalonin halli iki analitik - ¢,(2) ve W,(Z) funksiyalarmm tayinine
gatirilir. Garginliklor bu funksiyalar vasitasi ilo asagidaki kimi ifads olunur:

0+ 0, =2 (D) +0,(2)| @
O, — O +2i0,, = 2| Ty (2) + v, (2) |

y N (t)
T(t)
‘ [y,
Jvanting
Ll

Sakil 1. Dairavi boslugu olan elastiki yarimmiistovi [3]

Bu funksiyalar (2) vo (3) sarhad sartlorine asasan toyin olunur. Verilmis masaloni Serman
tsulu ils hall edok. Daxili L, konturu tizorinds asagidaki kimi @(t) funksiyasmi daxil edak:

20(t) = @, (1) — ey (1) = o (1) (5)
(5) ifadasi ilo (3) sarhad sortini toplayaq. Onda

o(t) = ¢y (1) (6)

L 1 ro(t)
alariq. Aldigimiz (6) ifadasinin hor iki torafino —_J.—dt olavo edok:
2t —t

57



Elmissorler,i nsaat Scientific works, Construction 2022, N2

1 1 o) )
SoO+— j—d =g, (t)-= co(t)+ jf’_t

Soxotski-Plemel diisturuna 98&89!’1 bu ifadoni asagidaki kimi1 géstermek olar:

a(t) a)(t)
lim dt = I|m zZ)+ lim
X—>S~ 2m 't — »(2) x—>8" Zﬂl'[t—z

Buradan funksiyanin konturdan kanar oblastda analitik davami teoremins osason tam yarimmiistovido

analitik olan funksiyasini agagidaki kimi daxil etmok olar'

o(t) 4
() (Do(z)"'2 ‘[t—Z ZES1
p\Z)=
o(t)
—=d zeS$S
27 j t—z 2
@(2) funksiyast S, +S, — do, yani biitiin asag yarlmmﬁstevide analitikdir.
1,(2) = - [0y
2riit—1z

[sara edorok S, oblastinda Z € S, iigiin alariq:

2eS,= ¢,(2)=p(2) - 1,(2)

(6) ifadasini (3) sorhad sartinds noazars alaqg:

w(t) +to () +y, () =0
Buradan qosma alaraq tapariq:

Wo(t) =—o(t) -t (1) =0
Asagidaki isaralomoni gabul edok:
w,(t) =—o(t)—tw (t) =0
Muzakirslar. Onda alariq:
w,(t) =y, (1)

¢(2) funksiyasma analoji olaraq tam agag1 yarimmiistovida analitik olan y(z) funksiyasimi
asagidaki sokilds daxil edok:

@, (1) 4
— zeS
wo(2) + j — €S,
@(2) = o (t)
1 a0y, zes,
27y t—z
w(Z) funksiyasi da biitiin asag1 yarimmiistavido analitikdir.
I (Z)—— a)l(t)d
27i] t—z

ilo isaro edorok S, oblastinda almir:
28, = () =w (D)~ 1,(2)
@, (t) — nin (2.10) ifadosini 1, (z) -in aldigimiz ifadesinds yerino yazsaq alariq:
1(2) = J-a)(t)+ta)(t)dt
i L t—z
(9) va (14) —in toromalorini alsaq vo 1§ar9|9m9|9r1 yada salsaq tapariq:
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{®AD=®@%4KA 6
¥,(2) = ¥(2) - 1,(2)
D,(z) vo Y, (2)-in bu ifadslorini (2) sorhad sartinds yerines yazag:
O(t) + O(t) +tD () + P() =N" —iT" (17)
Burada asagidaki isaralomadan istifads olunmusdur:
N*—iT" =N —iT + 1,(t) + 1,(t) +t1 () + 1, (t) (18)
(17) ifadasindon qosma alaq:
D(t) + D(t) + D' () + P(t) = N" +iT" (19)
Onda
N* +iT" = N +iT + 1(t) + L) + 1. t) + 1 (t) (20)

Molumdur ki, ®(t)- asag1 yarimmiistovids analitik va sonsuzlugda itan @(z) funksiyasinin sarhad

giymotidir, ®(t),td'(t) iso yuxari yarrmmiistovide analitik vo sonsuzlugda itan @(z),z® (2)

funksiyalarmin serhod giymotloridir. Bunlar1 nazors alaraq Z € S iigiin (2.16) serhad sortini 11

2rit—z
o vuraraq ve duz xatt sorhaddi boyu integrallayaraq ®(z) funksiyas ii¢iin asagidaki ifadoni almis oluruq
[2,4]:

1 TN*—iT*
27l t—z

—00

D(2)=- dt (21)
Y(2) iiciin (19) sortinden uygun olaraq

Y(z)=- dt (22)

1-JN +I1T dt + 1-jN —IT2
27i Y, t-z 27i =, (t-2)

alariq. Burada (18) vo (20) ifadalorini yerino yazaraq vo Kosi inteqrali xassasindan istifads edorok
alinir:

o(2)=—— N4 1 12) (23)
2m Y t—-12
LNy L NSIT g e

T(Z):_Zﬂi [ 2ni ) (t—z)2 tdt +1,(z) (24)

Axtarilan @, (2) vo Y, (z) funksiyalar: iigiin sonda asagidaki diisturlar alinur:
1 T N—iT
2mi Y t—z

—0

1 FN=iT 1 FN=iIT —
dt + tdt+1,(z)—1,(z
27ri_~!; t—z Zﬂi;[o(t_z)z ()= 1,(2)

Sonrak1 omaliyyatlar hollo daxil olan namalum @(t) kontur funksiyasmim toyini ilo baghdir.

Dy (2) = D(2) - 1,(z) = - dt+1,(2) - 1,(2) (25)

¥, (2) =¥ (2) - 1,(2) = -

Dairovi kontur iizorinde @(t) funksiyasim Furye sirasmna ayiraq:

o(t) = i aoc (26)
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Bu ayrilisi (8) diisturunda yerinos yazarag, ¢ixiqlar iisulundan istifado edorok v—a/ =a_

isarolomoasi apararaq | 1(Z) liciin asagidaki ifadoni alariq:

Il(z):iam[ R j (27)

-1,

Uygun olaraq 1,(Z) tigtin do almr:

Iz(z):ibm[ R ) (28)

z-1,

a, vo bm namolum omsallar1 arasinda (11) diisturuna asason asagidaki alags vardir:

b,=a_, - Z—F\"’(m -a, ,—-(m-2)a,_,

Bunlart ®,(z) vo W, (2) -do yerins yazaq:

+00 . - m-+1 w L m+1
CDO(Z):—L N_ITdt—Zmam( f j +Zgam( R_j (29)

2 Y t—12 —R z-1, ar -1,
+00 . +o0 . w m+1 » o m+1
¥, () = | ARALI 1_j N_Ithdt—Zmbm R +Y Oh, R (30)
2m* t-1 27zl_w(t—z) =R 72—, mR o \71-1,

Namolum @, sabitlori Uiclin dairovi sarhod sortindon istifado edorak cobri tonliklor sistemini
qurag. Bu sorhad sortini asagidaki sokilds yazaq:

Py (1) + Bo (1) - {10, (1) + Vo O

—P, t|<I
- . T=0.
0, [t[>I

Onda (24) va (25) ifadalorini (26) sarhad sortinds yazaq, hoqigi vo xayali hissalors ayiraq,
sonar SINN@ vo cosnd — ya vuraq va nohayat, [0;277] parcasinda inteqrallayaraq asagidaki cobri

tonliklor sistemini alaq:

R2

(t—zo)2

=0 (31)

Qobul edok ki,

ax =k i=Lm (32)
j=1

Burada a; miayysn integrallar vasitasilo ifado olunan omsallardir. X;

omsallarim haqiq1 vo xayali hissoloridir. Alman cobri tonliklor sistemiR,h,x,, I, P parametrlorinin
R=1h=2;x,=0;1 =1;P =1 giymatlori ictin hall olunub. (32) tenliklar sistemi birinci sokkiz tanliyi
saxlamagla holl edilmigdir. Saxlanilan tonliklorin saymin kifayot olmas1 hesablama noticasinds tosdiq
olunmusdur. X; mochullari ti¢tin almmusdir [6]:

iso namalum &,

X1 X2 X3 X4 X5 X6 X7 X8
6,749x107" 4,585x107*| 3,493x10°°| —5,225x10° | —5,58x10°°| —1,162x107" | —2,67x107™ | —-2,321x107%°
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Natica. Buradan gorunir ki, omsallarin qiymatlori boyuk suratlo azalirlar:
a,110*;, a,010°% a,010°% a,010™
Toayin olunan amsallara asasan (2.29) vs (2.30) diisturlarina goro ®@,(z) vo W, (z) funksiyalari

toyin olunur, sonra iso Kolocov-Musxelisvili diisturuna asason gorginliklor tapilir vo hesablamalar

naticasindo toyin olunmus gorginliklorin saquli diiz xott Uzorinde paylanma qrafiki qurulmusdur
(s0k.2).

-12

EXa

IIl I I T i | *
.“‘
o2) [~o4] | [Coslcos] (1]

Sakil 2. Garginliklarin saquli diiz xatt Gzorinds paylanmasi [6]
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AVTOTEXNIKI EKSPERTIZADA ISTIFAD® OLUNAN 8SAS ILKIN GOSTORICILSRIN
(PARAMETRLSRIN) TOKLIF OLUNAN TOSNIFATI

Cobanzada ismayil Mammad oglu- h.e.n., dosent, Naqgliyyat vo logistika kafedrasi, AzZMIU,
ismayilcobanzade54@gmail.com
Allahverdiyev Rasad ©biilfaz oglu- m.i.f.d., dosent avazi, Nogliyyat vo logistika kafedrasi, AzMIU,
a.r1984@mail.ru

Xdulasa. Yol gozalari ilo olagodar aparilan avtotexniki ekspertiza todqiqatlart zamani miixtolif texniki
gostaricilorin (parametrlorin) tatbigi talob olunur. Homin gdstaricilorin diizgiin segilmasi Ugiin onlara
tosir edon faktorlarin siyahisi tortib olunmali vo mivafigq tosnifati aparilmalidir. Tasnifat muoyyan
morhalo vo prinsiplor asasinda qurulmali, istifado olunan amillorin izahi vo alinma monbolori otrafli
gostarilmalidir. Hesab edirik ki, geyd olunan gostaricilorin (parametrlorin) toklif olunan tosnifatinin
aparilmasi ali moktablords muvafiq ixtisaslarda oxuyan talobalors va avtotexniki ekspertiza sahasinda
islomays baglayan gonc mitoxassislora onlarin 6yranilmasi va diizgiin tatbiq edilmasi baximindan
muvafiq kdmoklik gostorardi.

Acar sozlar: avtotexniki ekspertiza, gostarici, yol ortliyd, qerarlasmis yavasima, ilismo omsali

PROPOSED CLASSIFICATION OF THE MAIN INITIAL INDICATORS (PARAMETERYS)
USED IN AUTOMOTIVE EXAMINATION

Chobanzade Ismayil Mammad- PhD of legal sc., ass. prof., department of Transport and logistics,
AzUAC, ismayilcobanzade54@gmail.com
Allahverdiyev Rashad Abulfaz- PhD in mechanics, ass. prof., department of Transport and
logistics, AzZUAC, a.r_1984@mail.ru

Abstract. In the production of autotechnical expertise in cases of traffic accidents, it often becomes
necessary to select the technical parameters (indicators) used in the calculations. For the correct
selection and determination of the value of technical parameters, it is necessary to compile lists of them
(the most frequently used ones) and classify the factors influencing them, when choosing their value
from appropriate sources. We believe that the proposed classification of the mentioned indicators
(parameters) would provide appropriate help to students studying in relevant specialties in higher
schools and young specialists who started working in the field of auto-technical expertise in terms of
their study and correct application.

Keywords: autotechnical expertise, technical parameters, road surface, deceleration, tire grip
coefficient

Giris. YNH- nin todgiqat1 zamani ekspertlora mahkoms- istintaq organlar1 torafindon qoyulan
muxtalif tipli suallar1 hall etmak talob olunur. Har bir sualin xiisusiyystindon asili olarag mixtslif nov
ekspert todqiqatlart aparilir, hansilarda ki, bir- birindon farglonon mixtslif texniki parametrlorin vo
gOstaricilarin istifadasins ehtiyac yaranir [1,4]. Lakin bugin ekspertizaya aid olan texniki adobiyyatda
vo metodiki vasaitlords onlarin tosnifati aparilmamugdir. Bizim fikrimizco bu tasnifat ilkin olaraq
asaqidaki formada verilmalidir (sok.1):
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Sakil 1. Avtotexniki ekspertizada istifado olunan asas ilkin gostaricilorin (parametrlorin)
toklif olunan tosnifati [2]

1. Al 1 anbesimin xisusiyyatina gora. Bu parametrlori 2 qrupa bdlmak olar[1,2]:

-hliqugi normativ senadlerdaist i nt a q ersfiopdanrvdrilanrva ya Ibu senadlerdan ekspert
tarafinden alds edilen malumatlar.

Bu ndv hiquqgi sonodlor vo aktlara asagidakilar aiddir: ekspertizanin toyin olun- masi haqda
istintaqmn qorar1 (ya mohkomonin gorardadi), hadiso yerinin muayino protokolu vo onun sxemi,
naqliyyat vasitasinin texniki voziyyatine baxis protokolu, istintaq eksperimentinin protokolu va onun
sxemi, fotosokillor vo s. Bu név sonadlordon ekspert todgiqatlarin aparilmasi ii¢iin talob olunan
muxtalif parametrlori vo gostaricilori alds edos bilar. Masalon: NV- nin hadiss vaxtindaki harokat siirati,
sU-rliciniin tormozlama amoliyyat1 aparib-aparmamasi, hadiso yerinds NV- nin tokar izlorinin galib-
qalmamasi, agor qalibsa onlarin xarakteri vo 6lgllori, NV-nin hadiss vaxti texniki cahatdon saz vo
yuklu olub-olmamasi, xasarst alan piyadanin cinsi, yasi va S.

-texniki normativ senadlerdan , sor gu kacbdelberidea ekspent thrafimdanvelda edilan
malumatlar.

Bu nov texniki sonadlora misal olaraq asagidakilar: gostarmok olar: NV-nin tex-niki qurulusuna aid
adobiyyat, onlarda texniki qullug vo tomir islorinin aparilmasi- na dair texniki talimatlar vo aktlar, NV-
nin kateqoriyalar Gzrs tasnifatini gostaran cadvallor, mixtalif nov kateqoriyali avtomobillarin 6zlorine
moxsus texniki para-metrlorini oks etdiron sorgu kitablar1 vo s.

2 . @obluhma Gsuluna gora. Bu gostaricilori do 2 grupa bélmak olar:

-sanadlerden mU vasait ie yp n6g NV- s | 0 ¢ U n abld ediladtexrgkaparametrlor[1,3].

Bu tip texniki parametrlora misal olaraq asagidakilar1 géstarmak olar: sinin yol 6rtiiyii ilo ilismo Vo
ya yol ortlyinln tokarin diyirlonma migavimet omsali, mév- cud yol soraitinda stirictiiniin normativ
reaksiya muddati, NV- nin yol goraitindon asili olarag tormozlama parametrlori, yollarin hadiso yerindo
donmo radiuslar1 va S.

-hadisa yerineveonda i st i fran&( yeat md est aNM ar 1 na)derlmbi & av § q
kecirmakla alda olunan texniki parametrlar ve malumatlar.

Bu tip texniki parametrloro vo molumatlara misal olaraq asagidakilari gostormok olar: NV- do
toqqusma va ya manes ilo kontakt naticasinds yaranan zadalorin xususiyyatlori vo 6lgilori (uzunlugu,
eni vo dorinliyi), hadiss toratmis avtomobilin tokarlari izlorinin xarakterini vo 6lctlorini, goza yerinds
yolun uzununa va enino mailliyini, mdvcud yol saraitindo NV-nin gorarlasmis yavasimasini, hadiso
yerinds olan NV-nin har-hans1 bir sistemi va ya aqreqatinin islok voziyystds olub-olmamasimi va s.
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3. Tadqig olunan YNH-nin mexanizmina gora. Buraya aid olan ilkin molumatlar1 3 qrupa ayirmaq
olar (sok.2):

-bltin ndv  YNH-nin mexanizmlarinin tadgiginds istifade olunan Umumi xarakterli ilkin
malumatlar[1,2].

Bu nov ilkin molumatlara agsagidakilar: aid etmok olar: yol gozasinin bas verdiyi yerin korrdinatlari,
hadisa yerinds yolun harokat hissasinin vo ciyninin enlori, ha- min yerds har-hansi bir yol nisanlar1 vo
ya texniki nizamlama vasitalorinin olub-olmamasi, gozanin giiniin hansi vaxtinda bas vermasi, NV- nin
hadisadan avvalki horakat strati, onun texniki cohotdon saz va yukli olub-olmamasi va s.

-y a | n syyan ndvYNH-nin mexanizmlarinin tadgiginda istifada olunan xtisusi xarakterli ilkin
malumatlar.Bu ndv ilkin molumatlara asagidakilart misal gatirmok olar:

— toqqusmalarla olagadar— kosison kigalords harokatin texniki nizam- lama vasitalori ilo
tonzimlonmasi barads, hanst NV- nin harokat Ustiinliiyline malik olmasi barads, svetoforlarin oldugu
halda onlarm is rejimlori barado va S.;

— avtomobillorin agmasi ilo alagadar— hadiss bas verdiyi sahads yolun dénma raduisi barado, asan
avtomobilin koleyasi, bazasi va agirliq markazinin yer sothindon hindirliyd ve yiklanmo daracasi
barada, avtomobilin ginlarin

— protektorun naxislarmin voaziyyati barods vo S.;

— piyadanin va ya velosipedginin vurulmasi ilo alagadar— xasarat almis piyadanin cinsi, tovalllidi va
horokot tempi barads, piyadanin avtomo- bilo nisbaton harokat istigamoti barods, piyadanin
avtomobilin hansi hissasi ilo vurulmasi barads, piyadanin avtomobillo tormozlamadan gabaq va
tormozlama prosesinds vurulmasi barads, hadiss zamani velosipedginin harakat surasti barads va s.

— istintag eksperimenti yolu ile alds olunan malumatlar [2].

— giiniin garanlq vaxt1 va ya mahdud gérmo soraitinds bas veran hadisslorlo slagadar— hadiso vaxti
yolun isiqlandirilmasi barads, hadiss térotmis avtomobilin fara isiqlarinda yolun va maneanin qérinma
moasafalori barada;

— piyadanin vurulmasi ilo alagodar— hadiss vaxti piyadanin horokot traektoriyasi, agar yolda horokot
zamani dayanmisdirsa— dayanma muddati barads, piyadanin horokat siirati barados;

— manes arxasindan ¢ixan piyadanin vurulmasi ilo alagadar— maneanin xarakteri vo yolda yerlosmo
koordinatlar1 barads, piyadanin manes arxasindan ¢ixdigi andan vurulana godor got etdiyi masafo
barads Vo ya piyadanin siiriictiniin goriiniis dairasine diisdiiyii anda onunla avtomobilin gabaq hissasi
arasida olan masafa barada.
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Sakil 2. Tadqgiq olunan YNH-nin mexanizmina gors istifads olunan ilkin malumatlar [2]
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Todgiqatlarda istifado olunan molumatlarin zonginliyina baxmayaraq onlarm arasinda elo nov
molumatlar var ki, oksar ndv hadisa mexanizmlarinin tadgiqinds istifads edilir vo ona goros do ayrica
bir gqrupa birlosdirils bilor[3,4]. Bu texniki parametrlors asagidakilar aiddir (sok.3):

- t;— slriiciiniin reaksiya vaxti. Hal-hazirda onun qiymoti 1995-ci ildo yenilonmis vo MDB
Olkalorindos istifada tiglin nozords tutulmus xiisusi Metodik vosaitdon gobul edilir. Reaksiya miiddatino
miixtalif amillar tasir edir: siiriiciiniin yasi, is sta-ji, pesokarhigi, yorgunlugu, fordi xiisusiyyatlori va s.;

-t,— tormoz intigalinin igadiismasinin gecikmo vaxti. Bu vaxt naqliyyat vasitasinin kateqoriyasindan
vo tormoz sisteminin konstruksiyasindan asilidir. Hidrav- lik (yoni maye ilo isloyon) tormoz
sistemlorinin qurulusu nisbaton daha sads oldugundan onlarda t, qiymati 0,1-0,2san civarinda doyisir.
Pnevmatik (yoni hava il isloyon) tormoz sistemlorinin qurulusu daha miirokkob oldugundan onlarda
t, qiy- mati 0,4- 0,6san gobul edilir;

- t3— tormozlama tocilinin artma miiddsti. Onun qiymati naqliyyat vasitosinin kateqoriyasi, sinin
yol ortiiyii ilo 1lisma amsali vo NV-nin yiiklonma doracasindon asili olaraq miivafiq Metodik vasaitdon
(1995-ci ilds yenilonmis) qobul edilir.

-jo — avtomobilin qirarlagmis yavasimasi (6l¢ii vahidi m/san?). Tocildon (hansi ki siirotin artmasini
gostorir) forqli olaraq gorarlagsmis yavasima avtomobilin horokot siirotinin vahid zaman arzindo no
qadar azaldigini gostorir. Onunda qiymoti NV-nin kateqoriyasi, yol ortiiyiiniin materiali vo vaziyyati
(yoni sinin yol ortiiyii ilo ilisma omsalindan), NV-nin yiiklonma doracasi va yolun mailliyindon asilidir.
Yol horokoti Qanununda minik, yiik avtomobillori vo avtobuslar iiglin gorarlagsmis yavasimanin
minimal icazo verilon qiymotlori gostorilmisdir. Konkret yol soraiti vo NV-nin kateqiriyast vo
yiliklonmosindon asili olaraq j, qiymoti miivafiq diistur asasinda hesablanir;

-@— sinin yol ortiyii ilo ilismoe amsali. Texniki adabiyyatda iki ndv ilisme am- salindan bohs edilir:
uzununa (¢,,) va enina (¢, ) ilismo omsali. Texniki oadabiy-yatda, bir gayda olaraq, uzununa ilisma
omsalinin giymatlori verilir. Enino ilismo omsalinin gqiymotini tapmagq tigiin asagidaki sadolosdirilmis
diisturdan istifads edilir:

Pe = O’ 8- @y (1)

Enino ilismo omsali sinlo yol Ortiiyli arasinda avtomobil dongolords horokat etdiyi vo ya manevr
apardig1 zaman yaranir. Digor hallarda uzununa ilismo omsali foaliyyot gostorir. lismo omsalinmn
giymaoti yol Ortiiyliniin materialindan, onun voziyyatindon (quru, yas vo s.), kalo-kétiirlityiindon, yol
Ortliylinlin horarstindon do asilidir. Eyni zamanda aparilan todqiqatlar gostorir ki, ilismo omsalina
homds tokorin qizmasi vo yolun mailliyi do tosir gdstorir. Bu faktorlar1 nozors almaq tigiin ilismo
omsalin gotirilmis qiymaotini hesablamaq olar. Bunun ii¢iin asagidaki diisturdan istifado edilir:

@, :g[kﬂ-cowisina} (2)
burada: ¢ —yolun iifiqi sahasinds ilismo amsalinin qiymati;

a —hadisas yerindo yolun maillik deracasi;

K, —tormozlamanin somoralilik omsali.

-K, — tormozlamanin somorslilik omsali. Nozoro almaq lazimdir ki, tormozlama prosesindo yaranan
tormoz qilivvelorini biz miixtalif sobablordon tam istifade edo bilmirik. Beloliklo bu omsal nozari yarana
bilocok tormoz qiivvalorinin na doracods effektiv istifado olunmasini gdstorir. Yoni, oan yaxsi halda
onun minimal qiymati 1-o barabar ola bilor. Lakin praktikada onun qiymoti 1-don goxdur. Bu omsalin
giy- motido j, -nin qiymati qobul edilon Metodik vesaitdon goétiriliir (NV-nin kategoriyast,
yiiklonmaosi va yol ortilyiindon asili olaraq).

- fo- yolun tokorlorin sarbast diyirlonmasine miigavimet omsali. Onun qiymati yol drtyliniin materiali,
onun vaziyyati, mailliyi vo avtomobilin harokat siiratindon asilidir. Onun qiymatini texniki adobiyyatda
verilmis xiisusi codvallordon gobul edirlor. Bu cadvallordo hamin omsalin qiymati ufigi yol Ggun,
avtomobilin siiratinin 50km/saata qader oldugu hal ti¢lin verilib. Daha yliksok siirotlorde omsalin
qiymoti miivafiq diistiir osasinda hesablanmalidir. Eyni hal yolda maillik oldiigli vaziyyatodo do aiddir.

66



Elmissarlar,i nsaat Scientific works, Construction 2022, N2

f,=f-cosatsina 3)
burada: f — yolun iifiqi sahalorinds tokarin sarbast diyirlonmasine miigavimat amsali.

smi S
asi

Soakil 3. Osas nov mexanizmlarin todqiqinds istifade olunan parametrlor [4]

Natice. Hesab edirik ki, geyd olunan gostaricilorin (parametrlorin) toklif olunan tasnifatinin
aparilmasi ali moktablords mivafiq ixtisaslarda oxuyan talobslors va avtotexniki ekspertiza sahasinds
islomoya baglayan gonc mitoxassislora onlarin dyronilmasi vo diizgiin tstbig edilmasi baximindan
muvafiq kdmoklik gdstorardi.
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MUXTSLIF MARKALI SOKUNTU BETONLARIN XIRDALANMASINDAN ALINAN
QIRMADASIN ToDQIQi

Quvalov Abbas Abdurshman oglu- t.e.d., prof., “Insaat materiallarinda nanotexnologiyalar”
ETL, AzMIU, abbas-guvalov@mail.ru

Xulass. Tokrar emal edilmis qirmadasin donavar torkibinin xirdalanma gostaricisi Gizro markasinin
sokiintii  betonlarm mohkomliyindon asililigi tizro todqiqatlarin noticalori verilmigdir. Miiayyan
edilmisdir ki, B20, B25, B30 vo B40 sinifli betonlarin xirdalanmasindan alinan qirmadas @25, 020,
@5 vo @25 oloklordoki iimumi qaliqlara géro QOST 8267-93 toloblorino cavab vermir. Sokuntd
betonun markasindan asili olmayaraq, tokrar emal edilmis qirmadasin asas hissasi 6l¢tlori 12,5 ilo 20
mm arasinda olan fraksiyalardir. Tokrar emal edilmis qirmadasin markasi (xirdalanma gostaricisi 0zra)
sokiintli betonun markasmin yiiksalmasi ilo artir. Tokrar emal edilmis qirmadasin osas parametrlori
hal-hazirda kifayst godor dyronilmomisdir. Istehsalatda genis totbiq imkanlarin1 miioyyanlosdirmak
Uclin mustaqil normativ va texniki sanadlorin islonmasi vo ya mdvcud normativ va texniki sonadlora
muvafig slavalorin edilmasi G¢lin tokrar emal edilmis doldurucularin daha genis tadqiqi talob olunur.
Acar sozlar: tullantisiz texnoloji proses, donovear torkib, xirdalanma gostoricisi Uzro marka, beton vo
domir-beton konstruksiyalarin utilizasiya mohsullari, betonun méhkomliyi, tokrar emal, tokrar emal
edilmis (ikinci doracali) qirmadas

STUDY OF CRUSH FROM CRUSHING DIFFERENT BRANDS OF CRUSHED CONCRETE

Guvalov Abbas Abdurahman - doctor of tech.sc., prof., "Nanotechnologies in construction
materials” SRL, AzZUAC, abbas-guvalov@mail.ru

Abstract. The results of the study of the grain-size composition and the grade of crushability of
recycled crushed stone and their dependence on the strength of the original recycled concrete are
presented. It is found that recycled crushed stone obtained from the original concrete of classes B20,
B25, B30, B40 does not meet the requirements of GOST 8267-93 for total residues on @25, @20, @5
and @2.5 sieves. Regardless of the strength of the original concrete, the main fraction of recycled
crushed stone is grains with sizes from 12.5 to 20 mm. The strength (grade in terms of crushability) of
the recycled crushed stone increases with an increase in the strength of the original concrete. The study
of the main parameters of recycled crushed stone at the current moment has been carried out in an
insufficient (for widespread introduction into production) volume and requires further study for the
subsequent development of independent regulatory and technical documentation (or additions to the
current regulatory and technical documents).

Keywords: breakage grade, grain size composition, nonwaste of technological process, products of
utilization of concrete and reinforced concrete designs, strength of concrete, recycling, recycled
(secondary) crushed stone

Giris. Respublikada yenidonqurma, tomir, habelo bina vo tikililorin sdkilmasi naticasinda
yaranan tikinti tullantilarmin illik hacmi ilbail artir. Miitoxassislorin fikrinca, golocokds tikinti
tullantilarinin hacmi 10 milyon tona godar arta bilor. Xisusilo, bir 5 mortabali binanin sékiilmasi
naticasinds 10 min tona yaxin tullant1 amoalo galir [1,2]. Belo tullantilarin osas monbayi tokrar emal
oluna bilon beton vo domir-beton konstruksiyalar vo momulatlar, habelo onlarin fragmentloridir.
Respublikada belo tullantilar, adoton xlsusi poligonlara va zibilxanalara dasmir. Inkisaf etmis
olkalorda, xuisusilo Isvecrodo bu tullantilar tokrar istifado oluna bilma xasselorine malik materiallar
kimi tokrar emal edilmis qirmadas vo qum halinda, sonradan beton vo domir- beton konstruksiyalarin
Vo Umumi tikinti momulatlarinimn istehsali tiglin doldurucu kimi istifads olunur.
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Tokrar emal edilmis qirmadas vo qumun bu cur istifadasi tullantisiz texnoloji prosesin (yigma,
monolit beton vo domir-beton konstruksiyalarin vo momulatlarin istehsalinda) an mihium prinsipinin
hoyata kecirilmasini praktiki olaraq tomin edacok vo mihum iqtisadi vo ekoloji problemlarin hallina
sorait yaradacaqdir.

Tikinti tullantilarinin utilizasiyasi tigiin tokrar emal sistemindon istifado vo onun istehsal
prosesinds totbigi Respublikamiz {igiin nisbaton yeni vo perspektivli bir istigamatdir [3, 4]. Bu glina
godor tikinti tullantilarinin  yenidon emali dovlst torafindan tonzimlonan obyekt Kkimi
muiayyanlosdirilmomisdir. Hazirda tullantilarm emali texnologiyalarinm totbigi Ggln talob olunan
xarclor bu tullantilarin mixtalif poliqonlarda yerlosdirilmasina g6ro verilon Gdonislordon xeyli
yuksokdir. Yuxarida gostarilonlorlo alagadar olarag, otraf muhitin ¢irklonmasine géro 6doanislori va
tobii ehtiyatlardan istifads xorclorini artirmaq lazimdir ki, bu da miiassisalors "tullantilar" anlayisindan
imtina etmoaya Vs istehsalatda tokrar emal sisteminin toatbigine imkan veracakdir.

Rusiya Federasiyasinda istehsal prosesino tokrar emal sisteminin genis miqyaslh totbigi Ugun
tikinti tullantilarinin emali Rusiya Federasiyas: Prezidentinin 19 aprel 2017 il tarixli 176 sayh
Formaninin asas miiddoalarina uygun olaraq aparilir. Bu formanda Rusiya Federasiyasinin 2025-ci ilo
gadar olan dovr tigiin Otraf Miihitin Tohlikasizliyi Strategiyasi tosdiq edilmisdir [6].

Gostarilon sonadds prioritet istigamatlor kimi asagidakilar nazards tutulmusdur, o ctimlodan:

- istehsal va istehlak tullantilarinin somarali idars edilmasi sisteminin islonib hazirlanmasi, onlarin
utilizasiyasi, o cimlodon tokrar istifadasi Giglin mivafiq Sonayenin yaradilmast,

- subsidiyalarin, vergi va tarif glizostlorinin verilmasi, digar dostok formalar1 vasitasilo on alverisli
texnologiyalarm totbiqinin stimullasdirilmasi, istehsal vo istehlak tullantilarmin utilizasiyasi, tokrar
emal1 vo zararsizlosdirilmasi Uglin istifads olunan muasir ekoloji taloblors v standartlara cavab veran
obyektlorin yaradilmasi, habels istehsal va istehlak tullantilarinin tokrar istifads hacminin artirilmasi.

Tokrar emal edilmis qirmadas vo qumun beton, domir-beton konstruksiyalarin vo imumi tikinti
momulatlarinin istehsali ti¢iin doldurucu kimi istifadasi hazirda nainki aktualdir, hom doa bu istigamotdo
gismon islor gedir [8, 9]. Xususilo, tokrar emal edilmis qirmadas vo qumun beton istehsalinda tokrar
istifadosi imkan1 QOST 25192-2012 “Beton. Tasnifat vo imumi texniki toloblor’ds nozors alinib. Bu
standartda tokrar emal edilmis dolduruculardan vo sudan istifads etmoklos istehsal olunan yeni, tokrar
emal edilmis beton n6vii konsepsiyasi tagqdim edilir. QOST 32495-2013 “Qmrmadas, beton va domir-
betondan qirmadas, qum vo qum-qirmadas garisiglari. Texniki sort”, xirdalanmis betondan qirmadas,
gum va gum-qirmadas qarisiqlarmnin, o ciimlodon beton doldurucular1 vo mixtalif toyinatl mohlullarin
totbig sahosini reglamentlosdirir.  Bu standart hamginin gostorilon ~ materiallarin  texniki
xususiyyatlorini, gobul gaydalarini, sinaq tsullarini, dasinmasi vo saxlanmasma dair taloblori do
muayyan edir.

Beton vo domir-beton konstruksiyalarin vo momulatlarin istehsali tigin doldurucu kimi tokrar
emal edilmis (ikinci daracali) qirmadasin istifadasine Eurostandard EN 206-1 [10] torafindan icazo
verilir. EN 206-1-do tokrar emal edilmis dolduruculara istifado olunmamis (galiq) barkimomis
betondan yuyulmagqla ¢ixarilan doldurucular daxildir. Onlarin istifadoesine istehsal¢inin mosuliyyati ilo
asagidaki sortlor daxilinds icazo verilir: doldurucularin fraksiyalara ayrilmasi, edilon, doldurucu
stixurunun betonun oasas hacmindaki siixura uygunlugu, tokrar istifads edilo bilon doldurucularin az
miqdarda totbiqi. Avropa standartt EN 206-1 homginin regenerasiya edilmis suya taloblori do 6ziinds
oks etdirir.

Beloliklo, tokrar emal sisteminin totbiqi tikinti tullantilarmm imumi miqdarinin azaldilmasi
istigamotindo onlarin torkar emalina sorait yaradacaqdir.

Tullantilarin idars edilmasinin aydin prinsipinin gabul edildiyi, tullantilarin utilizasiyasinin an
mutoroqqi yolu onlarin tokrar emali, yoni tullantilarin emali vo kondisioner mohsul kimi tokrar
dovriyyays gaytarilmasi prosesi olan bu iisul diinyanmn inkisaf etmis 6lkalorindo ugurla faaliyyot
gOstorir. Tokrar emal edilmis (ikinci doracali) qirmadas, ilkin qirmadasdan vo onunla agregasiya
edilmis betonun mohlul hissasindon ibarat iki komponentli materialdir. Qirmadasin tokrar emali asasan
beton vo domir-beton konstruksiyalarin, eloco do digor tikinti materiallarmin vo sement osasinda
momulatlarin, armatur vo yararsiz qarigiqlardan tomizlondikdon sonar xirdalanmasi yolu ilo alinir.
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Tokrar emal edilmis qirmadas daha asag1 qiymoto malikdir, onun istifadasi yuksok keyfiyyatli mineral
xammalin istifadosini azaltmaga, homginin otraf mihito diison yuku azaltmagla ekoloji problemlori
gisman hall etmays imkan verir. Hal- hazirda Respublikanin tikinti sonayesinds beton va domir-beton
konstruksiyalarin istehsali tiglin tokrar emal edilmis (ikinci doracali) qirmadasdan istifado sahosinda
genis tocriibonin, homginin normativ-texniki va gnunverici sanadlorin olmamasi baximindan, onlarin
asas parametrlorinin tadgiginin daha darindon aparilmasi talob olunur.

Hazirki tadqiqat isinds tokrar emal edilmis qirmadasin deanavar tarkibinin va xirdalanma tizra
markasimin tokrar emala moaruz galmas ilkin betonun méhkomliyinds asliligi 6yronilmisdir.

Materiallar va tadgigat tsullari. Sokiintii islorinin aparilmasi tigiin sakinlori toxliyys edilmis
Baki sahori Rlstomov kiigasinds yerlosmis 5 mortobali beton binanin miixtalif konstruksiyalarindan
beton niimunalori gotiiriilmiisdiir. Bina 5 mortobodon vo 4 girisdon ibarst olub beton panellordan
tikilmigdir. Binanin {imumi goriiniisii sokil 1- do verilmisdir. Binada faktiki 6lsmolor vo smaqla
apartlmis, naticolor uygun olaraq codval 1- do vyerlogdirilmisdir. Goriindiiyii kimi binada
konstruksiyalarin noviindon asili olaraq miixtsliv markali betonlar mévcuddur.

Sakil 1. R.Rlstomov kigasinda sdkillacok 9 némrali binanmn hesabati [10]

Cadval 1. Binanin imumi hesabat1

No Tayinati Say!| Hacm, m® Coki, t Betonun sinfi
Xarici divarlar: 140 84 201,6 B40
12 sm galinligh 140 291,6 699,84
30 sm qalinhiqh
2 Daxili divarlar: 390 561,2 1346,88 B30
12 sm qalinligl 210 88,8 213,12
10 sm galinligl 140 74,8 179,52
30 sm qalinhigl
3 Dosomo+tavan 96 1032,96 2479,104
4 Pillokan 36 47,16 113,184 B25
5 Girigiistii 20 35,84 86,016 B20
6 Zirzomi 199,18 478,032
7 | Bindvro (60x60x240) 570 492,48 1181,952 B40
8 Comi 1727 2907,96 6979,248

Tokrar emal edilmis qirmadasin hazirlanmasi tigiin beton niimunalari laboratoriya dagqiraninda
xirdalanmigdir (sok.2). Conoali dasqiranin ¢ixis yarigmin 6lglisii 20mm togkil edir. Tokrar emal edilmis
qrmadas sixilmada mohkomlik Gzro B20, B25, B30 vo B40 sinifli beton hissaciklorindan
hazirlanmigdir. Miixtalif sinifli betonlardan alinmis qirmadasin goriiniisii sokil 3- 6-do verilmisdir.
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Sakil 2. Conoli dagqiranin imumi goriinisi [10]

Sakil 3. B20 sinifli betondan alinmis Sakil 4. B25 sinifli betondan alimmis
girmadasin imumi goriiniisi [10] qirmadasin iimumi goriinisi [10]

Sakil 5. B30 sinifli betondan alinmig Sakil 6. B40 sinifli betondan alinmig
qirmadagin timumi goriiniisii [10] qurmadagm imumi goriindsii [10]

Nimunalors baxis gostordi Ki, tokrar emal edilmis qirmadas sothi mioyyan gadar tomizlonmis
sement— qum moahlulu (das1) ilo bitisik ilkin qirmadas donalarindan, sathi sement mohlul ilo rtiilmiis
ilkin qirmadas donalarindon va sement-qum dasmdan ibarat olan ayrica donalordan ibaratdir. Betonun
parcalanmasi sement-qum dasi tizra, homginin sement- qum dagmin ilkin qirmadasla sorhaddi Gizro bas
verir. Ilkin qirmadasin pargalanmasi praktiki olaraq miisahdo edilmadi.
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Qurmadasm doanavar torkibinin tayini 8269.0-97 sayli QOST- un “Tikinti islori iglin six
slixurlardan vo sonaye tullantilarindan qirmaqas vo ¢inqillar. Fiziki- mexaniki smaq tsullar1”
toloblorine uygun olaraq hoyata kegirilmisdir.

Tokrar emal edilmis qirmadasin donoavar tarkibina taloblor 8267-93 sayli GOST-a “Tikinti islori
tigiin six slixurlardan qirmadas vo ¢inqil. Texniki sortlor” uygun olaraq toyin edilmisdir.

Muizakirslar. Muxtalif sinifli betonlardan tokrar emal etmoklo alinmis qirmadasin donavor
torkibi 2-5 cadvallorinds verilmisdir.

Tokrar emal edilmis qirmadasin donavar torkibinin simaginin naticalorindan gérindiyu kimi, B20
va B25 sinif betondan alinmig qirmadas QOST 8267-93 taloblorino cavab vermir (Coadval 2,3). @25
alokda (2,07 va 1,96%) timumi galiq normani 0,5% kegir, @5 (70,97 va 81,33%) va @2,5 (83,25 va
89,76%) aloklords timumi qaliq normallasdiriimis (90 vo 95%) qiymotdon azdir. B30 vo B40 sinif
betondan alinmis qirmadas GOST 8267-93 toloblorino cavab vermir (Codval 4,5-0 baxin). @25
alokdaki timumi galiq (3,01 va 5,48%) normani 0,5%, @20 alokdoki timumi qaliq (11,6 va 14,42%) isa
10% kecir. @5 (82,51 vo 79,72%) vo @25 (89,82 vo 88,39%) oloklordoki timumi qaliglar
normallagdirilmis (90 vo 95%) giymotlordon azdir. Betonun markasindan asili olmayaraq, tokrar emal
edilmis qirmadasin osas hissasi 12,5 ilo 20 mm arasinda olan fraksiyalardir, onlarin miqdar1 37,45-
49,29% toskil edir. B20 sinifli sokiintii betonundan alinmis tokrar emal qirmadaginin 5 mm-don Kigik
doanalarinin migdari 29,0%, B25 sinfli sokintt betondan- 19,0%, B30 sinifli sokinti betondan- 16,1%,
B40 sinifli sokiintl betondan— 22,6% toskil edir.

Cadval 2. B20 sinifli ilkin betondan alinmis torar emal edilmis qirmadasin donovar torkibi

Ne | Oloklorin desiyinin Oloklords qaliq QOST 8267 uzrs talablar,

diametri, mm Kiitlo kutlo Gizro %-lo kitlo %-i Uizrs (tam qaliq)
m,q Ayri-ayri Tam

1 25 611 5,48 5,48 0,5 godor

2 20 995 8,94 14,42 10 godar

3 12,5 3792 34,06 48,48 30-60

4 10 1224 11,00 59,48

5 7,5 1182 10,62 70,1

6 5 1071 9,62 79,72 90-100

7 2,5 965 8,67 88,39 95-100

8 1,25 379 3,4 91,79

9 Althq 915 8,22 100

Cadval 3. B25 sinifli ilkin betondan alinmis torar emal edilmis qirmadasi donovar torkibi

Ne Olaklarin Oloklards qaliq QOST 8267 uzrs talablor, kutlo
destiyinin Kitlom, q | kiitlo Uizre %-lo %-i Uzrs (tam qahq)

diametri, mm Ayriayri | Tam

1 25 199 1,96 1,96 0,5 gador

2 20 806 7,93 9,89 10 godor

3 12,5 3785 37,24 47,13 30-60

4 10 1166 11,47 58,6

5 7,5 1204 11,84 70,44

6 5 1107 10,89 81,33 90-100

7 2,5 857 8,43 89,76 95-100

8 1,25 295 2,90 92,66

9 Althq 746 7,34 100
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Cadval 4. B30 sinifli ilkin betondan alinmis torar emal edilmis qirmadasin donovar torkibi

Ne | Oloklorin desiyinin Oloklards qaliq QOST 8267 uzre
diametri, mm Kiitlo Kiitlo Uzro Y%-lo toloblor, kutls %-i tzro

m, q Ayri-ayr1 Tam (tam galq)

1 25 276 3,01 3,01 0,5 godor

2 20 787 8,59 11,6 10 godor

3 12,5 3453 37,69 49,29 30-60

4 10 1077 11,76 61,05

S 7,5 1057 11,54 72,59

6 5 909 9,92 82,51 90-100

7 2,5 670 7,31 89,82 95-100

8 1,25 247 2,70 92,52

9 Althq 684 7,47 100

Cadval 5. B40 sinifli ilkin betondan alinmis torar emal edilmis qirmadasin donoavar torkibi

Ne Oloklorin Oloklords qaliq QOST 8267 uzra
desiyinin Kiitlo m, q kiitla Uzra %-lo taloblor, kiitlo %- i Gzra

diametri, mm Ayri- ayri Tam (tam galiq)

1 25 611 5,48 5,48 0,5 gador

2 20 995 8,94 14,42 10 godor

3 12,5 3792 34,06 48,48 30-60

4 10 1224 11,00 59,48

5 7,5 1182 10,62 70,1

6 5 1071 9,62 79,72 90- 100

7 2,5 965 8,67 88,39 95- 100

8 1,25 379 3,4 91,79

9 Althq 915 8,22 100

Tikinti sonayesinds hazirda qiivvads olan normativ sanadlor, alindig1 materiallardan ash olaraq
qirmadasin parametrlorine olan taloblori tonzimlayir. Xususilo, QOST 8267-93-ds “Tikinti islori U¢ln
six dag stixurlarindan qirmadas va ¢iqil. Texniki talablor”, ¢okiintii, metamorfik vo magmatik stixurlar
ucun (intruziv vo effuziv olaraq boliiniir) qirmadasin xirdalanma iizro markasi qiymetlondirilir
(normallasdirilir). Eyni zamanda, biitiin bu siixurlar {i¢iin qirmadaslarin xirdalanma iizrs markasinin
toyini tisulunun sinaq metodikasi eynidir. Masolon, qirmadasin xirdalanma qabiliyyoti 14% olarsa,
¢okinty vo ya metamorfik siixurlardan olan qirmadas iigiin xirdalanma dorocasi M800, intruziv
stixurlardan olan qirmadas ti¢lin - M1200, effuziv siixurlardan olan qirmadas ti¢iin do M800 olacaqdir.

Tokrar emal (betondan) qirmadasini ilkin qirmadasin tam analoqu hesab etmak vo miivafig olaraq
onun xassalarini ilkin qirmadasin xiisusiyyatlori ilo qiymatlondirmak diizgiin deyil, ¢iinki tokrar emal
edilmis qirmadasi mahlul hissasi onun biitiin normallagdirilmig parametrlorini praktiki olaraq doyisir.

Yuxarida gostorilonlorlo olagodar olarag, tokrar emali (betondan) edilmis qirmadasin
mohkomliyinin (xirdalanmasimin) tayini QOST 8269.0-97- nin “Tikinti islori liglin six siixurlardan va
sonaye tullantilarindan qirmadas vo ¢inqil. Fiziki vo mexaniki sinaq tisullarr” taloblorine uygun olaraq
hoyata kegirilmisdir. Tokrar emal edilmis qirmadasin xirdalanma iizro markasi QOST 32495-2013
“Xirdalanmis beton va domir-betondan qirmadas, qum vo qum-qirmadag qarigiqlar.
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Texniki sortlor” uygun (sinagdan sonra qirmadas niimunasinin kitlo itkisi izro) olaraq toayin
edilmigdir. MUxtolif sinif ilkin betondan alinmig tokrar emal qirmadaginin méhkomliyinin (xirdalanma
gOstaricisi zra markasi) tayini naticalori 6- 9 cadvallorinds gostorilmisdir.

Cadval 6. B20 sinifli ilkin betondan alinmis torar emal qirmadagiin méhkomliyi
(xirdalanma gostoaricisi Uzro markast)

Ne Kiitlo, r erlf'r'ISIq Xirdal
Fraksiyalarin Xirdalanma a s;yanl I e;anm
Olcllari/alayin Xirdalanma | gOstaricisini e

desiyinin Nimuno | Olokds | gdstoricisi, % norta Xlrdzlanm gos;;gcm
i i m lig m i i
diametri, mm qatiq i qlymati,% gOstoricisi, | markasi
%
5-— 10 271 179 33,95
1 34,06
1,25 278 183 34,17 33.88 300
) 10 — 20 280 184 34,29 33.70 '
2,5 302 202 33,11 ’
Cadval 7. B2S5 sinifli ilkin betondan alinmis torar emal qirmadaginin méhkomliyi
(xirdalanma gdstoricisi Uzro markast)
No Fra.l-<51}{alar1n' Kitlo, T Xirdalanm Xirdalanma Qa?1s1q ledale%n_m_a
Olcllari/alayi . Olokds a i fraksiyanin gostaricisi
. NUmuna e gostaricisinin )
n desiyinin galiq | gostaricisi, orta divimoti % xirdalanma Uzra
diametri, mm m m1 % qaty ’ gOstoricisi, % markasi
5-10
1 286 217 24,13 23,14
1,25 280 218 22,14 2318 400
’ 10 — 20 281 217 22,78 2327 ’
2,5 279 213 23,66 ’
Cadval 8. B30 sinifli ilkin betondan alinmis torar emal qirmadasinin méhkomliyi
(xirdalanma gostaricisi Uzro markast)

No . Kiitlo. r Qarisiq Xirdalanm
Fra.lf swalarlr} ’ Xirdalanma Xirdalanma fraksiyanin a
Olctlori/oloyi A T e

s ) Slokde | 90storicisi, | gostoricisinin | xirdalanma | gostoricisi
ndesiyinin | . . .o )
. . umunam 1 % orta giymati,% | gostericisi, uzra
diametri, mm qalq My
% markasi
5-10 306 247 19,3
1 125 300 252 184 18,85 105 -
5 10 — 20 285 222 22,11 20.24 ’
2,5 283 231 18,37 '
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Cadval 9. B40 sinifli ilkin betondan alinmis torar emal qirmadasinin méhkomliyi

(xirdalanma gostaricisi Uzro markast)

Ne Fraksiyalarin Ktlo r Xirdalanm | Xirdalanma Qar.lslq Xirdalanm
p e . T fraksiyanin a
Olcllari/alayin Slokdo a gostaricisinin e

o Niimune o xirdalanma | gostaricisi
desiyinin aliq gostaricisil, orta Sstoricisi iy
diametri, mm m a2, % giymoti,% gostaricist, Hzro
’ my ' % markasi
1 5—-10 282 243 13,83 14,21
1,25 288 246 14,60 13,75 800
5 10— 20 280 243 13,21 13.30
2,5 284 246 13,38 ’

Tokrar emal edilmis qirmadasm méhkomliyini (xirdalanma gostaricisi Uzra markasi) miioyyan
etmok (glin oldo edilon naticalorin tohlili gostordi Ki, tokrar emal qirmadasinin méhkomliyi
(xirdalanma tizro markasi) ilkin betonun méhkomliyi artdiqca yiiksalir. Betonun sinfi B20- don B40-a
goadoar artdigda tokrar emal qirmadasinin markasi 300- 600 toskil edir.

Natica. Tokrar emal sisteminin totbiqi tikinti tullantilarinin imumi miqdarinin azaldilmasi ilo
onlarin tokrar emalina tosobbiis artacaq. Bu tisul tullantilarin idara edilmasinin aydin prinsipinin gabul
edildiyi, tullantilarin utilizasiyasinin an mitaraqqi yolu onlarin tokrar emali, yoni tullantilari emali vo
kondision mohsul kimi tokrar dovriyyays qaytarilmasi prosesi diinyanin inkisaf etmis 6lkolorindo
ugurla foaliyyat gostorir. Tokrar emal edilmis qirmadasin donovar torkibinin smagmnin naticalorindon
gorindiyu kimi, B10 vo B15 sinif betondan alinmis qirmadas QOST 8267- 93 taloblorino tam cavab
vermir. @25 olokdo timumi qaliq normani 0,5% kegir, @5 vo @2,5 oloklords iimumi qaliq
normallagdiriimis (90 va 95%) giymatdon azdir. B20 vo B30 sinif betondan alinmis qirmadas donavar
torkibino goro QOST 8267- 93 taloblorina tam cavab vermir. @25 alokdoki imumi qaliq normani 0,5%,
@20 olokdaki timumi qaliq iso 10% Kegir. @5 vo @2,5 sloklordaki timumi qaliglar normallagdirilmis
(90 vo 95%) giymatlordon azdir. Betonun markasindan asili olmayaraq, tokrar emal edilmis qirmadasin
asas hissasi 12,5 ilo 20 mm arasinda olan fraksiyalardir, onlarm miqdar1 37,45-49,29% toskil edir. B20
sinifli sokuntl betonundan alinmis tokrar emal qirmadasinin 5 mm-don Kicik donslorinin miqgdari
29,0%, B25 sinfli sokuntii betondan- 19,0%, B30 sinifli sokintl betondan- 16,1%, B40 sinifli sokuntu
betondan— 22,6% toskil edir. Tokrar emal qirmadasinin mohkomliyi (xirdalanma gostaricisi Uzra
markasi) ilkin betonun méhkomliyi artdiqca yiiksalir. B40 sinifli sokiintii betondan alinmis qirmadasin
markas1 800 toskil edir. Beloliklo, arasdirmalar gostormisdir ki, sokiintii betonlarindan alinmis tokrar
emal gqirmadaslar1 20-30% hacminds B-20 vo B25 markali betonlarda miivaffaqiyyatlo totbiq edils
bilar.

Odabiyyat

1. CenuBepcroBa A.B. HccienoBanue mpolecca IPOBEIACHUS JIEMOHTaKa IPOMBIIIICHHbBIX

COOPYKEHMH U TEXHOJIOTUH pa3pylieHUs] CTPOUTEIbHBIX KOHCTPYKUUI C II€JbI0 IOBBIIICHUS

3 hexTHBHOCTH TepepadOTKU M YTHIM3ALUH HKEIe300C€TOHHBIX JIEMOHTUPOBAaHHBIX u3aenuit //

Texunueckue Hayku. Ne4. 107-110 c. 2016

2. BaiicOepr JI.A., KameneBa E.E. HccnenoBanue coctaBa M (U3MKO-MEXaHMYECKUX CBOMNCTB

BTOPUYHOTO 11eOHs U3 IpobaeHoro O6etoHa // CtpourtenbHble MaTepuaibl. Ne6. 41-45 c. 2014

3. Kacropusix JLU., I'nkano M.A. DpPeKTUBHOCTh CHCTEMBl PEUKIMHIA Ha 3aBOJAX TOBapHOTO

6eToHa u cOopHoOro xesne3oderona // CtpoutensHble Matepuaisl. Ne3. 36-39 c. 2016

4. Anexcanus A.B., CoopmukoB C.b. YipaBneHue CTpOUTEIbHBIME OTX0JaMU HA OCHOBE CO3/aHUS

CMELUANTU3UPOBAHHBIX JIOTUCTUYECKUX LIEHTPOB // IIpOMBINIIEHHOE U IPaXAaHCKOE CTPOUTEIBCTBO.

Ne2. 66-68 c. 2013

5. @enepanbubiii 3akoH Ne 89-@3 ot 24 wurons 1998 roma «OO6 oTxomax NPOU3BOACTBA H

noTpeOIeHUs» ¢ U3MEHEHUSIMU, BHECEHHBIMH DeniepanbHbIM 3aKOHOM OT 28 utons 2012, Nel128-03
76



Elmissorler,i nsaat Scientific works, Construction 2022, N2

6. Yka3 Ilpesunenta Poccuiickoit ®eneparmu Ne 176 ot 19 ampens 2017 r. «Crparerus
sKoJIorrueckoit 6e3onacHoctu Poccuiickoit @enepanmu Ha nepuoa 10 2025 rogay.

7. 3akoH 1. MockBel oT 17 mas 2017 r. N 14 «O AONOTHUTENBHBIX TAPAHTUSX >KWIHIIHBIX U
UMYIIECTBEHHBIX MpaB (PU3MYECKUX U IOPUIMYECKUX JUI[ TPHU OCYIIECTBICHUU pPEHOBAIIUU
XKuMInHoTo (hoHIa B ropoje MockBe»

8. PexomeHanuu Mo MPUTOTOBIICHUIO U MPUMEHEHHUIO OETOHOB HA 3aNOJHHUTEISIX M3 APOOIIEHHOTO
Tsokeitoro oerona. HUMDKB TOCCTPOSI CCCP. Mocksa, 1982

9. PekoMeHmanmi 10 TIepepabOTKE W WCIOJB30BAHHIO OTXOJOB NPEANPHUATANH COOPHOTO
x)ene3zoberona. HUMKB TOCCTPOS CCCP. Mocksa, 10 c. 1987

10. BonkoB FO.C. O npoekre EBpocrannmapra Ha 6eton EN-206 // Ctpoutensubie MaTepuabl. No3.
26-28 c. 2013

11. Collins K. M., Price O. F., Penman T. D. Suppression resource decisions are the dominant
influence on containment of Australian forest and grass fires // Journal of Environmental Management.
228. 373-382c. 2018

References

1. Seliverstova A.V. Issledovanie processa provedeniya demontazha promyshlennyh sooruzhenij i
tekhnologij razrusheniya stroitel'nyh konstrukcij s cel'yu povysheniya effektivnosti pererabotki i
utilizacii zhelezobetonnyh demontirovannyh izdelij / Tekhnicheskie nauki. Ne4. 107-110 s. 2016

2. Vajsberg L.A., Kameneva E.E. Issledovanie sostava i fiziko-mekhanicheskih svojstv vtorichnogo
shchebnya iz droblenogo betona // Stroitel'nye materialy. Ne6. 41-45 s. 2014

3. Kastornyh L.I., Gikalo M.A. Effektivnost' sistemy reciklinga na zavodah tovarnogo betona i
sbornogo zhelezobetona // Stroitel'nye materialy. Ne3. 36-39 s. 2016

4. Aleksanin A.V., Sborshchikov S.B. Upravlenie stroitel'nymi othodami na osnove sozdaniya
specializirovannyh logisticheskih centrov // Promyshlennoe i grazhdanskoe stroitel'stvo. Ne2. 66-68 s.
2013

5. Federal'nyj zakon Ne 89-FZ ot 24 iyunya 1998 goda «Ob othodah proizvodstva i potrebleniya» s
izmeneniyami, vnesennymi Federalnym zakonom ot 28 iyulya 2012. Ne128-FZ

6. Ukaz Prezidenta Rossijskoj Federacii Ne 176 ot 19 aprelya 2017 g. Strategiya ekologicheskoj
bezopasnosti Rossijskoj Federacii na period do 2025 goda

7. Zakon g. Moskvy ot 17 maya 2017 g. N 14 O dopolnitel'nyh garantiyah zhilishchnyh i
imushchestvennyh prav fizicheskih i yuridicheskih lic pri osushchestvlenii renovacii zhilishchnogo
fonda v gorode Moskve

8. Rekomendacii po prigotovleniyu i primeneniyu betonov na zapolnitelyah iz droblennogo
tyazhelogo betona. NIIZHB GOSSTROY A SSSR. Moskva, 1982

9. Rekomendacii po pererabotke i ispol'zovaniyu othodov predpriyatij sbornogo zhelezobetona.
NIIZHB GOSSTROYA SSSR. Moskva, 10 s. 1987

10. Volkov Yu.S. O proekte Evrostandarta na beton EN- 206 // Stroitel'nye materialy. Ne3. 26-28 s.
2013

12. Collins K. M., Price O. F., Penman T. D. Suppression resource decisions are the dominant
influence on containment of Australian forest and grass fires // Journal of Environmental Management.
228. 373-382s. 2018

Redaksiyaya daxil olma/Received 19.09.2022
Capa gobul olunma/Accepted for publication 19.10.2022

Magaleya istinad: Quvalov A.A Muxtal i f mar kal i sokunt 0 bet onl al
q! r ma ddgig. ElmiSsarlar  j ur nal 1 -77AN2\2022) S . 6 9

For citation: Guvalov A.A Study of crush from crushing different brands of crushed concrete. Journal

of Scientific works/ Elmi eserler. AzZUAC, p. 69-77, N2, 2022

77



Elmissorler,i nsaat Scientific works, Construction 2022, N2

http://doi.org/10.58225/sw.2022.2.78-84

ODUNCAQ KONSTRUKSIYALARININ ODADAVAMLILIQ HBDDININ HESABLANMA
XUSUSIYYOTLORI

Rafili Sahmar Firgat oglu— dissertant, FH vo HFT kafedrasi, AzZMIU, mezun_187@mail.ru

Xulass. Magalods ingaat sektorunda genis totbiq edilon oduncaq konstruksiyalarmin odadavamliliq
hoddinin hesablanmasinda istirak edon parametrlorin mahiyyati vo toyin edilmasinds tatbig edilon
normativlor, tovsiyyalor vo tortib edilmis nomoqramlar haqqinda molumatlar yer almisdir.
Konstruksiyalarin ~ gorginlik  voziyystlorinin = biitin  formalarmm toyin edilmosinds onlarin
odadavamliliq hoddino tosir edon osas faktorlar nozordon kegirilorok hesablanma qaydalar
gOstorilmisdir. Konstruksiyalarin istilik-texniki masalolori— elementlorin en kasiyi Uzro temperaturun
paylanmasmin miioyyan edilmasi, kasiyin komirlosmayan hissasinin qizmasi, ham do oduncagin
komiirlosmo strati va dorinliyinin toyin edilmasi ilo mioyyon edilmisdir. Isdo eyni zamanda, ayilon
elementlor Gctin ayilma momenti kamiyyatinin va tirlordoki enina qiivvalarin nisbatlorindan, ham do
bu tirlorin tizunluglarinin hindurliklorine nisbstindon asili olaraq iki dagilma sxemi verilmisdir.
Elementlorin alovun tosirindon xotti sixilma istigamotindo dagilmasi vo dayanighigmi itirmasi,
elementlordoki garginliklorin artmasi ilo miisayot olunan doyisikliklorin izah1 vo uygun parametrlorin
mioayyan edilmo qaydasi gostorilmisdir. Burada osason sixilmaya va oayilmays isloyan
konstruksiyalarin vo ya ayri- ayri elementlorin odadavamliliq hoddlorinin hesablanma qaydasina goro
misallar yer almigdir. Hesabatlarda oduncaq konstruksiyalarmin odadavamliligina goro SniP
normativlori vo SNIISK- in tortib etdiyi nomogramlardan istifads edilmisdir.

Acar sozlsr: odadavamliliq, oduncaq konstruksiyalari, oduncaq elementlori, yaranan garginliklor,
istilik- texniki moasalalori, kdmirlosma slrati, kdmirlosma doarinliyi, ayilma momenti, normativlar,
nomogqramlar, odadavamliliq haddi

CALCULATION PROPERTIES OF FIRE RESISTANCE LIMITS OF WOOD
CONSTRUCTIONS

Refili Shahmar Firget- PhD student, department of Emergency and Life Safety, AzZUAC,
mezun_187@mail.ru

Abstract. The article contains information on the nature of the parameters involved in the calculation
of the fire resistance of wood structures, widely used in the construction sector, and the standards,
recommendations and nomograms used in the determination. When deter-mining all forms of states of
strength of boarding houses, the main factors affecting their limit were considered, and the calculation
rules were indicated. Thermal engineering issues of struc-tures - determining the temperature
distribution along the very edge of the elements, heating the non-carbon part of the muscle, as well as
determining the speed and depth of carbon. At the same time, for curved elements, two decomposition
schemes are given, depending on the amount of torque and the ratio of the width of forces in the dash,
as well as the ratio of the length of these trails to height. The description of the changes and the
procedure for determining the corres-ponding parameters, accompanied by the destruction and loss of
strength of the elements in the direction of compression of the line from the influence of flame, are
shown. Here are some examples of how to calculate the fire resistance limits of structures or individual
elements that are subject to compression and bending. The reports used SniP standards for fire
resistance of wood structures and nomograms compiled by SNISK.

Keywords: fire resistance, wooden structures, wooden elements, forming stress, heat engineering
issues, charring rate, charring depth, bending moment, standards, nomograms, fire resistance limits
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Giris. Istismar tocriibosi vo todgigat noticolori osasinda yiikgdtiiron massiv oduncaq
konstruksiyalar1 (tirlor, ¢argivalor, taglar, fermalar) yangin bas verdikdon sonra uzun middat binanin
elementlori funksiyalarii yerina yetirirlor. Bununla slagodar olaraq, oduncaq konstruksiyalarmnin
odadavamliliq haddinin hesablanma Gsulunun bir do nozardan kegirilmasins ehtiyac yaranmisdir.

Oduncaq konstruksiyalarmin alovun tosirindon voziyyatlorinin doyisilmo Xxisusiyystlorina:
oduncagm xarici sathlorinin ilkin fiziki xususiyystlorinin itirilmasi, is¢i en kasiklorinin Kigilmasi va
oduncagin yanmayan hissasinin mexaniki xarakteristikalarinnin doyisilmasi aid edilir.

Tadgigat metodlari. Garginlik voziyyatlorinin biitiin formalarinin toyin edilmasinds oduncaq
konstruksiyalariin odadavamliliq haddino tosir edon osas faktorlara: oduncagin komiirlosmo strati
(o) vo dorinliyi (z) ilo sortlonan konstruksiyalarin en kosiklorinin handasi xarakteristikalari,
konstruksiya elementlorinds yaranan goarginliklor (o, , t;), oduncagin méhkomlik (R) va yayginliq
(E) xarakteristikalarinin doyiskonliklori aid edilir. Hondosi xarakteristikalarin doyisilmosi naticondo
bir ne¢o hesabi parametrlor do doyisilir ki, onlara da ¢eviklik () vo uzununa ayilma amsali (¢), ayilma
ilo sixilmada yaranan uzununa qiivvalorin oslavo momentini nazoro alan omsal (¢) vo digarlorini
gOstormok olar [1,5].

Indi iso yiikg6tlron oduncaq konstruksiyalarmin odadavamliigmin istilik-texniki vo statik
moasalalorin hallino asaslanan hesabatinin asas aspektlorini nozardon kegirak.

Baxilan istilik-texniki mosololor - elementin en kosiyi (zro temperaturun paylanmasinin
muoyyan edilmasini, kasiyin kdmirlosmoyan hissasinin qizmasinin, ham do oduncagin kdmiirlogsma
stirati vo dorinliyinin toyin edilmosini ohats edir. Bildiyimiz kimi elementlorin en kasiyi izro oduncagin
kdmirlosmayan daxili qatlarinda temperatur alovun tasir middstindon asili olaraq dayisilir. Oduncagin
qizma doracasindan asili olaraq, miixtalif gorginlik voziyyatlori ticin méhkamliyin azalma soviyyasi
muoyyon edilmisdir [3].

Muizakirslar. Masalonin statik hissasi is¢i en kosiyi komirlosmo noticasindo azalan
konstruksiyanim yiikgétiirmo gabiliyyatinin tayin edilmasine asaslanir.

Oduncagm komiirlosma slratinin doyisilmo ganunauygunlugunun va en kasiyin vaxt arzinds
Olclloriniun dayisilmoasinin  muayyan edilmasi ilo konstruksiyanm yiikgotiirmo gabiliyyatinin
itirilmasindan onun odadavamliliq haddins kegidina imkani sartlondirir.

Yikgotiron oduncaq konstruksiyalarinin odadavamliliq haddi an az odadavamliliq haddina
malik elementin birinci haddi vaziyystino goro tayin edilir. Yoni, bu hoddi vaziyysts ¢atdiqda
elementin dagilmasi ilo konstruksiya bitlinlikds yikgotirms gabiliyyatini itirmis olur.

Oduncagin komiirlagsmasi konstruksiyalarin deformasiya vo mohkomliys gbro osas hesabat
parametrlorinin miosyyan vaxtda doyisilmosinin asas sobablorindan biri hesab edilir. Kémurlosma
oduncagn iist qatlarindan baslayaraq ardicil suratds bas verir, bu proses eyni namlikds olan va eyni
oduncaq cinslori tgiin - borabar slratlo 9, davam edir. 9, kamiyyatina oduncagin namliyi, sixligi vo
havanmn daxilolma soraiti tosir edir. Tocribalorlo mioayyan edilmisdir ki, 9, kamiyyati alovun 90
dogigoya godor tosir middatindo sabit qalir. Kémiirlosmo dorinliyi z kémirlosmo vaxtmmn xotti
funksiyas1 kimi toqdim edilo bilar [6].

z2=9(T - To) = YoTn ,
burada t - alovun konstruksiyaya tasirinin baglanmasindan onun dagilmasina qadar olan vaxt, dag;
T, — alovun tasirinds olan oduncagin kdmiirlogsmasinin baglanmasina qodorki middot, dag.

Oduncaq konstruksiyalarinin odadavamliliq hoddinin hesabati tigiin diizbucaqli en kosiys malik
va taraflarinin dlgllori 120 mm va ¢ox olan quru yapisdirilmis sam oduncagmm kémiirlosma slroti
1,0.10° m/san, taroflorinin 6lgtilori 120 mm — don az olanlar tigiin 1,2.10° m/san, massiv oduncagq tigiin
olgi-lorindon asili olmayaraq — 1,2.10° m/san gobul edilir. T, — kamiyyati antipiren-lorls hopdurulmus
va hopdurulmamis oduncaq tigiin eyni gabul edilir [2].

Oduncagmn daha intensiv komiirlosmasi diizbucaqli en kasiys malik elementlorin tillorinds bas
verir ki, bu da en kasiyin formasmin doyisilmasina vo onun handasi Olctlarinin slave dayisilmasine
sobab olur. Qobul edilmis diizbucaqlinin faktiki en kosiyindon nozarogarpan konaragixmalar
kdmirlogsmanin 10-cu doagigosindon sonra miisahids edilir. 60 dogige orzinde kémirlogsmodan sonra
diizbucaqli elementin en kasiyi dairovi gorniige yaxinlagir. Diizbucaqli formada olan oduncaq tirlarinin
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T,= 60 dog Vo ¢ox olan hallarinda asagi sothinin qizdirilan zonalar1 komiirlogsmis elementin enino
borabar ¢cevra diametrli dairays yaxin forma alir. En kasiyin belo transformasiyasi naticasinds onun
hindarlaytnin ( k') enina (b) nisbatindan va t,, — don asili olaraq, kvadrat en kasiyin sahasi ( F,) 22
%, kdmurlosma dorinliyi z - o goro miiayyan edilon qaliq en kasik digiilori ilo migayisads ise 32 %
azalir. En kasiyin doyisilmoasi hesabina ( tillorin dairalonmasi ilo) bu parametrlorin slave azalmasi
asagidaki omsalla muoyyan edilir (sok.1)

n =
f s )
l _
; | |
#ﬁ | ‘ | | |
S 0.9 | |
ch h/b=4
% h/b=3
fg‘? 08 h/b=2
8 h/b=1
0.7
10 20 30 40 50 60
Komiirlosms miiddeti, Tn, doq

Sakil 1. Yanginda oduncaq materialinin en kasiyinin dairalonmo omsali
U -nin h/b nisbati vo kdmirlogsms vaxtindan asilligi: h/b - en Kasikdoki
en dlglistiniin galinliq 6l¢iisting nisbatidir [2]

Alovun va garginliklarin tasirinda olan konstrksiyalarin analizi. Sabit yiklo yiklonmis
oduncag elementlarinin gorginliklorinin alovun tasir miiddstindon asili olaraq doyisilmasini tasavvir
etmoakl olar.

Aparilan yangin vo statik yoxlamalar1 yiiklorin vo alovun tssirindon oduncaq
konstruksiyalarmin haddi vaziyysts kegid qganunauygunlugunu vo onlarin dagilma sxemlarini miayyan
etmoya imkan verir. Yaranan gorginliklorin tacriibi giymotlori onlarin dagilma anindan avvalKki faktiki
yuka va qaliq en kasiyina gora mioyyan edilir [4].

Oyilon elementlor Ugun oayilmo momenti kamiyyatinin va tirlordoki enino qivvalorin
nisbatlorindon, hom da bu tirlorin tizunluglarinin hiindiirliiklarina nishatindon asili olaraq iki dagilma
sxemi geydo alinmigdir. Uzunlugu 3 m, en kosiyi 12x40 sm olan diizbucaqli tirlor va tocrubi tirlor
alovun tasiri olmadan presds yoxlanmasi zamani maksimal toxunan gorginlik zonasinda yerdoyisma
quvvalarinin tasiri altinda dagilmasi miiayyan edilmisdir. Toxunan garginliklorin dagilma aninda orta
komiyyati 1,15 MPa toskil edir. Tirlorin dagilmasi par¢alanma miistavilori lzro bas verdiyindon

dagilma aninda burada yaranan normal garginliklor haddi soviyyays catmurlar. Olgiilori % >20(l—

tirin uzunlugu, h - hindlrliyi, sm) olan xiisusi hazirlanmis bir qrup tirin yoxlanmasindan alinan
naticalor dagilmanin dartilma zonasindaki liflorin qirilmasindan bag verdiyini miiayyan etmoyos imkan
verir. Dagilma aninda normal garginliklorin orta kamiyyati 24,5 MPa toskil etmisdir.

Elementlorin alovun tasirindan Xatti sixilma istigamotindo dagilmasi vo dayaniqligini itirmasi,
elementlordoki gorginliklorin artmasi ilo miisayat olunur Ki, bu da en kasiyin azalmasi, ¢evikliyin (1)
va hoddi ayilma omsalinin (¢) doyismoesindan asili olaraq bas verir. Uzunlugu 3,5 m, en kasiyi 15x15
sm olan yapisdirilmis oduncaq dayaqlarmin ¢ vo elementlorin tillarinin daha intensiv kdmurlosmasini
nozora almagla, dagilma anindan ovval sixilmada orta gorginlik komiyyati 25 MPa toskil etdiyi
miayyan edilmisdir [7].
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Yiksok temperaturda oduncagin mohkomliyinin azalmasi onun quruyub-yigismast va
nomliyinin doyisilmasi ilo alagadardir. Alovun tasiri ilo elementin komirlosma frontundan nomliyin
hissali migrasiyasi vo onun qaliq kasiyinds isa bir godar artmasi miisahids edilmisdir. Nomliyin vo
temperatrun yiiksalmoasi kimi iki faktorun birlikds tesiri oduncagin méhkomliyinin azalmasina sobab
olur. Odadavamliliq yoxlamalarinda bu faktorlarin ayri-ayriliqda qiymatlondirilmosi metodiki
cohatdon ¢atindir. Ona goro, eksperimentlor zamani Glgiilon parametrlor kimi bir gayda olaraqg,
oduncagin temperaturu vo moéhkomliyi gobul edilir. Oduncagm mohkamliyina alovun tasiri onun
muoyyan nomliyindo 0Oyronilir. Oduncagin moéhkomliyinin azalmast hom do onun gorginlik
voziyyatinin noviinden asilidir. Oduncaqda temperaturun 20 °C — don 100 °C — ya godor yiiksalmasi
(12 % nomlikds) oduncagin sixilmada méhkomlik hoddi 20%, dartilmada— 15%, ayilmada- 20%,
oduncagm par¢alanmasmda— 12% azalir. Odadavamliliq haddinin hesabati ii¢iin R® miigavimotlorinin
muoyyan edilmosinds oduncagin qizdirilmasi zamani mexaniki xarakteristikalarinin geyd edilon
azalmasi1 a omsali ilo nozoars alinir.

Cadval 1. Oduncaq konstruksiyalarinin odadavamliliq hesabatinin miigavimatlorin giymatlori

Gorginlikvaziyyatlorinin Qizmada Oduncagin normativ | Odadavamliliq haddinin
formasi oduncagin migavimatlori R¥ | hesabati iisiin miigavi-
mohkamliyinin MPa mot, R°, MPa
azalma omsali kateqoriyalar kateqgoriyalar
1 2 3 1 2 3
Oyilmada:
yan sathlorin 0,8 26 24 | 16 21,5 20 13
yuklonmosinda 0,8 30 27 | 20 24 22 16
sathlarin yiklonmasinda 0,75 25 23 | 15 18 16,5 11
Liflor uzununa 0,85 20 15 - 17 13 -
sixilmada
Liflor uzununa 0,88 3,6 32 |32 3 2,7 2,7
dartilmada 0,36 3,6 32 |32 1,3 1,2 1,1
Liflor uzununa
parcalanmada
massiv oduncagin
yapisdirilmis oduncagin

Odadavamliliq haddinin hesabati {isiin miiqavimoatlorin formalasdirilmasinda ilkin verilonlor
kimi SniP 11 -25 — 80 taloblari lizro giivvads olan normativ miigavimatlor R gobul edilir (cad.1). Bu
migavimotlor R komiyyatinin oduncagm qizmasi noticosinde mdhkomliyinin azalma omsalma
vurulmasi ilo miayyan edilir

R°=a; . RH

Yangin prosesinds oduncaq konstruksiyalarmnin sixilmaya vo ayilmoya igloyan elemnentlorinin

kdémurlagma darinliyinin tayin edilmasi Ggln tatbig edilon nomoqramlar sokil 2 vo 3 — da verilmisdir.

81




Elmi ssarlar, | n saat Scientific works, Construction 2022, N2

(¢ ]

—

— |

\

g
<
>
— A
g 3 / | | —— 1440
s 14x30
g2 =
E ‘ 14x20
‘$-<
R 14x14
el
N

0

1 15 2 25 3 35

Gorginlik omsali, Kn

Sakil 2. Yanginda diizbucaqli en kasiys malik sixilmaya isloyan oduncaq elementlorinin
kdmirlosmo dorinliyinin hesabati ii¢lin nomoqramma [7]

g
N 4 i
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Sakil 3. Yanginda normal garginliklo ayilmays islayan oduncaq elementlorinin kdmiirlosmo
darinliyinin hesabati ti¢iin nomoqramma [7]

Sixilan elementlars goro odadavamliliq haddinin hesabati asagida verilmisdir. Sixilan element—
dayaq. Tocrib osasinda alinan odadavamlihq hoddi O = 25 dog. Dayaq P = 126 kN qlvvo
yUKlonmigdir, onun hesabi uzunlugu 3,5 m, en kasiyi 16x16 sm, cevikliyi A = 71, alovun tasirindan
ovval uzununa ayilmo omsali ¢ = 0,51. Bu element dayaniqliga hesablanir. Dayaqda alovun tasirindon
owval yiklonmadon yaranangorginlik ¢f = 9 MPa. Yiklonmoadon vo alovun tosirindon dayaqda
dagilmadan avval yaranan sixilma garginliyi o, = 23,6 MPa oldugda K, amsali K, =23,6 /9 = 2,62.
Sok.2-da verilmis nomoqrama gora 14x14 sm en kasik vo Kn = 2,36 (iglin, uzununa ayilmo amsalinin
doyismasini nozors almadan z = 3,1 sm giymatini tapiriq. Komirlogsmis elementin uzununa ayilma
omsali ¢, = 0,38. Onda ¢/¢@;, = 0,51/0,38 = 1,34 olacaqdir. Uzununa ayilmo omsalinin doyisilmasini
nozars almagla K, omsali agagidaki kimi hesablanir.

R? 23,6
Kn= 5 =
0 1,34 9.136

=1,92.
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Hesabatlardaki z — komiyyati uzununa ayilmo omsalinin doyisilmasini nozara almagla
nomograma gors 1,6 sm -o borabar olacaqdir. Onda

z 1,6

Tn =5 = m = 26,7 dag.
Elementin yangindan ovallagma omsali
h 14
T,=25doq Vo - == =1

b 14
nisbati ti¢iin nomoqramdan (sok.1) "= 0,95 oldugu miiayyan edilir. Onda

7,= 0,95.26,7 = 25,4 dog.
Oduncaq konstruksiyalarmin odadavamliq haddinin hesabi giymati,
O'"= t,+71,=5+254=30,4doq olacaqdr.

Natica. Isdo oduncaq konstruksiyalarmnin odadavamliliq hoddinin hesablanmasinda istirak edon
parametrlorin mioyyan edilma ardicilligi gostorilmisdir. Eyni zamanda oduncagin yiiklonmoda va
alovun tosirindon yaranan garginliklorin hesablanma ardicilligi verilmisdir. Magalods hom do yangin
zamani diizbucaqli elementlorin en kasik 6l¢ulorinin doyisilmosindon yaranan garginliklorin hesabati
apartlmisdir. Sonda oduncaq konstruksiyalarmm odadavamliliq haddinin tocribi  gdstaricisinin,
hesabat yolu ilo alinan gostarici ilo migayisasi aparilmisdir.
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BNAHUNE KOPPO3U OT BO3JAENCTBUNA ATPECCUBHbIX
SKCTTYATAUNMOHHBLIX CPEA HA AO/TTOBEYHOCTb XXEJ/IESOBETOHA

Jamunpos Macun Maxup orny- noxropasr, kadgenpa CtpoutensHbie KOHCTpYKInd, A3ACY,
Jam-xxx@mail.ru

AHHOTaumA. IlpumeHeHne xene300eTOHA B CTPOUTENHCTBE IOJB3YETCS OTPOMHBIM CIIPOCOM B
coBpeMeHHOM Mupe. HecMOTpsi Ha BBICOKMIT TEMIT TEXHOJOTHYECKOTO PAa3BHUTHUSA, KeIe300eTOH Bce
enie HyXaaercs B 060jee 0OMIMPHOM UCCIIEIOBAaHUH PA3JIMUHBIX ero obmacteit. OgHuM u3 Hanboee
AKTYaJIbHBIX HpO6J'IeM JKeJ1e300€ TOHHBIX KOHCTPYKHI/Iﬁ - OTO INOBBINICHUEC KayeCTBa U JJIUTCIBbHOCTU
CpOKa CITy’KOBI C y4ETOM BIJIMSTHUS arpEeCCHBHOM Cpebl. Y YUTHIBAS TECHYIO B3aUMOCBSI3b BHYTPEHHHUX
Y BHEITHHUX (DaKTOPOB B ATUX MPOIIECCaX, MOKHO YTBEPKIATh, UTO KOPPO3Us jKeJIe300eToHa 3aHUMAET
3HAYMMO€ MECTO IpPH MPOCKTUPOBAHUU, PACUCTC, CTPOUTCIIBCTBE U SKCILTyaTallun J)Kene300€TOHHBIX
3MAHWA W COOPYKEHHH pa3IMYHOTO HaszHaueHWs. B cTarbe mpeacTaBieH OO30pHBIA aHANN3
B3aMMOCBSI3U KOPPO3UH C JIOJTOBEYHOCTHIO JKEIe300€TOHHBIX KOHCTPYKIMH, B TOM YHCIIE BIHSHUE
HEKOTOPBIX BHYTPEHHHUX (PaKTOPOB B OETOHE Ha COXPAHHOCTh CTAJILHOM apMaTyphl B KeJle300eTOHE.
KntoueBble cnoBa: kene300eToH, KOHCTPYKIIHS, arpecCuBHast cpeia, KOppo3usi, HaIE)KHOCTh

INFLUENCE OF CORROSION FROM THE IMPACT OF AGGRESSIVE OPERATIONAL
ENVIRONMENTS ON THE DURABILITY OF REINFORCED CONCRETE

Damirov Masil Makhir— PhD student, department of Building constructions, AzZUAC, Jam-
xxx@mail.ru

Abstract. The use of reinforced concrete in construction is in great demand in the modern world.
Despite the high pace of technological development, reinforced concrete still needs more extensive
research in its various areas. One of the most urgent problems of reinforced concrete structures is to
improve the quality and duration of service life, taking into account the influence of an aggressive
environment. Given the close interrelation of internal and external factors in these processes, it can be
argued that the corrosion of reinforced concrete occupies a significant place in the design, calculation,
construction and operation of reinforced concrete buildings and structures for various purposes.

The article presents an overview analysis of the relationship between corrosion and the durability of
reinforced concrete structures, including the influence of some internal factors in concrete on the safety
of steel reinforcement in reinforced concrete.

Keywords: reinforced concrete, construction, aggressive environment, corrosion, reliability

BBefeHMe. HanexHOCTh 7Kene300€TOHHBIX KOHCTPYKLUMH 3aHMMaeT 3HAuMMOE€ MECTO B
IIPOEKTUPOBAHUH, CTPOUTENILCTBE M 3KCIUTyaTalluu 3JaHUN U coopykeHuid. HangexHast skcrutyatanus
&KeNe300€TOHHBIX KOHCTPYKLUMH JOJDKHA O0ecrednBaThCsl €lle Ha CTaJud IMPOEKTUPOBAHMUS,
YCTaHOBJICHHBIM IE€PHOJIOM, B TEYEHHU KOTOPOTO CTPOMTENbHBIM OOBEKT HKCIUTyaTHPYETCS C
COXpaHEeHHEM CBOEro (hyHKIMOHAIBLHOTO Ha3HayeHus1. HecMoTpst Ha BCIO Cepbe3HOCTh ITOT0 BOIIPOCa,
B HEKOTOPBIX CIIydasX NMPOUCXOAUT COKpAIllEHHE MepHoa CIy:KObl kKeJle300eTOHHBIX KOHCTPYKIIHMA
13-32 KOPPO3UIHBIX NOBPEKACHUH OeTOHA MK apMaTyphl. [IpuunHOi 37TOMY — BIHMSHUE arpeCcCUBHOM
cpeabl. HanOoniee akTHBHBIM, BBI3bIBAIOIAs TMOBPEXKIEHUS OETOHA M JKENe300€TOHA, CUMUTAETCA
BO3JICHICTBUE BHEILIHEN arpecCUBHOM Cpefpbl, coAep Kallias KACIOThl, B BUAE BOJHBIX PACTBOPOB WM
KUCJbIE Ta3bl, 00pa3ylolne KUCIOTHl IPU PAaCTBOPEHHH B BOJAE. ITOMY CHOCOOCTBYET ILEIOYHOCTD
1eMeHTHoro kamHs. JlecTpykiust OeToHa M Kene300eToHa, NMPOUCXOAMUT TaKXkKe, OT IIeNoueid,
pacTBOpOB COJIEH W HEKOTOPBIX OPraHUYecKHX coennHeHud. CnenoBareiabHO, MEXaHHU3M
KOPPO3MOHHOT'O JEUCTBHSI MHOTOTPAHEH.
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Ha ctenens arpeccuBHOTO BO3JICHCTBUS BIUSET [7] HE TOJIBKO XUMUYECKUN COCTAB arpecCUBHOM
Cpelibl, BJIAXKHOCTh T'a30-BO3YIIHON Cpelbl, HO U CKOPOCTb HAMopa W JBMXKEHHS JKUJKHUX CpE/,
TEeMIIepaTypa Cpe/ibl, HAPSKEHHOE COCTOSIHUE MAaTEPUAIOB KOHCTPYKIIUN U T.1I.

B HekoTophIX cCiydasx CTENEHb arpecCMBHOCTH, MPU JEUCTBUM Ha OCTOHBI C Pa3HBIMHU
IUIOTHOCTSIMH, UMEET OTHOCHTENbHBIN XapakTep. Cpena MOKeT OBbITh arpecCHBHA 10 OTHOIICHUIO K
0eTOHYy Ha TMOPTIAHAIEMEHTE W HEarpecCHBHOU - K OeTOHy Takoro e cocTaBa Ha
[UIAKOTIOPTIAHIIEMEHTe WM e, K IMHO3EMUCTOMY OeroHy. Takum oOpa3om, cTeneHb
arpecCMBHOCTH TOAPA3CISET CpeIpl Ha HearpeCCUBHEIE, ClIab0-, CpeIHe- U CHIIbHOAT PECCUBHBIE.

O630p nutepatypbl. Moxuo otmeruth Tpyabl B.M bonmapenko, B.M. bopucenko, A.B.
boposckux, P.b. I'apubosa, E.A. T'yzeeBa, H.C. dsnpkuna, C.B. Mapkosa, C.M1.Myruna, WN.I.
OsunnnukoBa, E.I'. [TaxomoBoii, A.W. ITonecko, JI.M. Ilyxonto, B.W. Pummuna, H.B. CaBuiikoro,
A.A Cepkynosa, I''A. Cmonsro C.H. CrenanoBa, A.A. TeiTioka u ap. [3], nocsieHHbIE TpoOIeMe
pacyeTa ’eje300€TOHHBIX KOHCTPYKIIUNA C Pa3IMYHBIMUA KOPPO3UOHHBIMU MOBpEX AeHUsIMU. Kopposus
Kese300€TOHa - 3TO MOCIE/ICTBUE OTPULIATEILHOIO BIUSHUS arpECCUBHON CPEJibl, KOTOpask BKIIOYAET
B ce0sl KUAKYI0 U Ta3000pa3Hyr0 (a3bl BO3AECHCTBUS Ha >K€Ie300€TOH, CHIDKaKoLue (PU3UKO-
MEXaHUYECKHE CBOMCTBA OETOHAa W apMaTypbl, MPUUYUHON KOTOPBIX MOTYT CTaTh CEpPhE3HBIC
MTOBPEXKACHHS HEKOTOPBIX KEJIE300€TOHHBIX AIIEMEHTOB, TOBPEXKICHUS KOTOPBIX CO BpEMEHEM CHU3UT
CPOK CITY>KObI BCEIl KOHCTPYKIIUH.

MHorosneTHul ONBIT UCCIAEA0BAHUS U AKCIUTyaTalluM JKeJIe300€TOHHBIX 3/JaHUN U COOPYKEHUI
MOKa3bIBAET, YTO CTOWKOCTh OETOHA K arpeCCHUBHOM CpeJie UTPAET OUEHb BAXKHYIO POJIb, TAK KaK OETOH
SIBJISIETCS] OJTHUM U3 HanOoJiee TOMyJIIPHBIM MaTepUaioM Ha CETOMHSIITHUHN JieHb. [Iporiecchl Koppos3un
O0erona wuccrnenoBanuck  B.M. MockBunbiM, C.H. AnekceeBeim, B.U. babymxunem, B.I.
barpakoBeim, ®.M. MBanoBeimM, B.B.Kungom, B.M. JlateimoseiM, I.B. Jlro6apckoii, A.M1.Munacom,
H.A. Momanckum, A.®.ITonakom, B.b. PatunoBsiM, T.B. Pybenkoii, B.®.Crenanosoii, I'.B.Yexuuii,
B.B. SIkoBneBbIM U IpyruMu, B TOM YHCIIe 3apyOekHpIMU yuéHbIMU [ 10].

[IpuH1Mas BO BHUMaHUE HEOJHOPOIHOCTh OETOHA, KaK KOMIIO3UTHOTO MaTepuasa, COCTOAIIETO
W3 BOJBI, BSDKYLIEro, KPYMHBIX M MEJKHX 3allOJHUTENEH, IOJ BIMSHUEM arpecCUBHOU Cpeabl
MIPOMCXOJUT MPOLECC NECTPYKIMHM ATOro MaTepuana B Buje oxpymuuBanusi. Kopposus Oerona
MPUBOJUT K OTPULATEIBHBIM H3MEHEHUSIM €ro IOJIOKHUTENIbHBIX CBOWCTB, COKpallas CpoK
HOPMAaJIbHOW SKCILTyaTalMH.

CranbHast apmarypa B >Kel1e300€TOHHOM 3JIEMEHTE XOTh U OO0ECIeyuBaeT CONpPOTHBIICHHE
pPaCTATMBAIOIIMM  YCUJIMAM, OHA HENOCPEACTBEHHO HYXJAE€TCd B 3alIUTE OT BO3JACHCTBUA
oKpyxarouei cpeapl. [ToMmumMo 3Toro, cienyer OTMETUTh, UTO HA U3HOC CTAJIbHOM apMaTyphl BIUSET
HE TOJIBKO BHEIIHSS CPella, a TAK)KE BHYTPEHHSIS Cpeja.

[IupokoMy Kpyry BOIPOCOB IOBEJICHUS APMHUPOBAHHBIX KOHCTPYKLUHUHA C YYETOM BIIMUSHUSA
pPa3IMYHBIX arpecCUBHBIX cpep mocBsmieHbl pabotel C.H. AnekceeBa, B.M. bonmapenko, E.A.
I'yzeeBa, ®.M. NBanosa, H.. Kapnenko, B.M. Mocksuna, A.®. Ilonaka, A.1. Tlonecko, B.b.
Parunosa, H.B. Casuuikoro, N.S. Berke, P.D. Cady, K.C. Clear, J . Jambor, CM. Hanson, S. Modry,
S. Morinaga u apyrux aBTopos|[8].

lMocTaHOBKa 3ajayn U MeToAbl pelleHUsA. BocTpeOOBaHHOCTh pEIICHHs MpoOeM
JOJITOBEYHOCTH KEJIE300€TOHHBIX KOHCTPYKIUN pacTeT ¢ KaxAbIM rofoM. OrpomMHbIe MacHITaObl
MCIO0JIb30BaHUs OETOHA U jKee300eTOHA, a TAK)Ke OTPAHUYECHUS CPOKOB CITY>KOBI B PA3JIMYHBIX Cpellax
0oOyCIOBMJIM HapacTamllne 00beMbl PadOT MO PEMOHTY M BOCCTAHOBJICHHIO KEle300€TOHHBIX
KOHCTpyKIui. Mcxons W3 3TOTo, BO3HUKIO TpeOOBaHME TapaHTUPOBAHHOTO OOECTEUeHHUs CPOKOB
CITY>KOBI Kelle300€TOHa MPH MPOSKTUPOBAHUH U BO3BEICHUH 3/IaHUI U COOpYKEHUH. 3a/1a4a MPOrHo3a
U pacyeTa keJe300€TOHHBIX KOHCTPYKIIMIA Ha 3aJIaHHBIM CPOK CIIY:KOBI MOKET OBITH pellieHa TOJIbKO
Ha OCHOBAHHHM UCCJIEOBAHUM CIO0KHBIX IPOLIECCOB, MPOTEKAIOIINX MEXTYy MaT€pUaIOM KOHCTPYKIIUI
U OKPYXKaIOLLEH Cpenoil.

[Ipunanue HEOOXOIUMON JOJITOBEYHOCTH KOHCTPYKIIMSIM 3/IaHUN U COOpPY)KEHUH — He MeHee
Ba)KHAs 3aJlaya 4eM MpUAaHue UM MpodHOcTU. [locnenacTBusi HENMpPaBUILHON WM HEJOCTATOYHOU
OLIEHKU BO3JCHCTBUNM BHEIIHEH CpeAbl MOTYT BBISIBUTHCS BO BpEMsl AKCIUTyaTallUM 3JaHUA U
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COOPYKEHHUM € MaryOHbIMU MOCIIEICTBUSIMHU.

HakorieHHBI OMBIT MO CpOKaM CIYXOBI JKeJe300€TOHAa TIMOKa YTO HEIOCTAaTOYCH W
WCCIEAOBaHUsl JIGUCTBUSL arpecCUBHBIX CpEeJ Ha dJEMEHThl KOHCTPYKIUH, IOJBEPTaroIINXCs
OJIHOBPEMEHHO, IIPOBOJISTCS. HA OCHOBE KPATKOBPEMEHHBIX OIBITOB, B TO BpeMsi Kak 00Jiee Ha/IeKHbII
pe3ynbTaT MOKHO TOJIYYUTh MPU JUTUTEIIBHBIX UCTIBITAHUSIX.

[IpoexkTupoBaHue KeI€300€TOHHBIX KOHCTPYKLMH, MpeIHAa3HAYeHHBIX i1 paboThl B
arpecCUBHBIX CPe/iax — ATO 3aja4ya CIEeIHAIbHOTO UCCIEIOBAHUS.

[TosiBnenue >xene3o0eToHa co3fgan OyM B CTPOUTEIIBHOW HHXKEHEPUHU, MOJaBas HAJEKIbl HA
BEUHOE HCIOJB30BAHHE ATOro Marepuana. Ho CoycTss HECKONBKO NECATUIICTHUN SKCILTyaTalluu
KEJIe300€TOHHBIX 3JIaHUA W COOPYKEHUH BBIICHWIOCh, YTO B3aMMOJICHCTBHE >Kele300eToHa C
OKpYXaIoIlel CpeIoi HOCUT JIOCTATOUHO CIOXKHBIN XapakTep. [lepBoHadanbHO 3TO OBITIO OOHAPYKEHO
Ha MOPCKHX COOpPY>KEHUsIX. BbIsiBIIIach HEOOXOAMMOCTh MCCIIEIOBAHUSI TTPOIIECCOB B3aUMOICUCTBUS
OeToHa U ’KeJe300eTOHA C OKPYKAIOIICH Cpeloi Kak B MPUPOIHBIX YCIOBUSX, TaK U B IPOMBIIIIIIEHHBIX
cpenax. Ha ocHOBaHWMM HTHX HCCIEJOBAaHWNA B HACTOAIIEE BpPEeMs CO3/IaHbl HOPMATHUBBI IS
MPOEKTUPOBAHUS, HW3TOTOBJICHUS W TPUMEHEHUS KeIe300€TOHHBIX KOHCTPYKIIUN TOBBIIICHHON
JOJITOBEYHOCTH ISl PA3JIMUHBIX M CIICIIHAIBHBIX YCIOBUHN AKCILTyaTalluH.

Paccmotpenne mpoOsieM TOBBIMICHUS] JOJITOBEYHOCTH JIOJDKHO OCYIIECTBISTHCS B JIBYX
aCmeKTax: M3yYeHHEe XapaKTEePUCTHK OKpYKAlomel cpefpl W BBISIBICHHE BeAymUX (HaKTOPOB
BO3JICUCTBUH Cpe/ibl Ha OETOH M apMarypy, OCOOCHHO Ha KeJIe300€TOHHbIE KOHCTPYKIIUH B IEJIOM;
M3y4YeHUEe MEXaHW3Ma U KHHETHKHA KOPPO3HOHHBIX IIPOIIECCOB M pa3pabOTKa Ha ATOW OCHOBE CITIOCOO0B
TTOBBIIICHUS] CTOMKOCTH OETOHA M Kejne300€TOHa B arpecCHBHBIX cpeaax. Ha ocHOBe 3TOro MOKHO
CKa3aTh, YTO KOPPO3HUs 3aHUMAET 3HAYMMOE MECTO B 00ECIIEUEHUH JI0JITOBEUYHOCTH KEIe300€TOHHBIX
KOHCTPYKIIUH.

B mupe, oxono 75% CTpoOWUTENBHBIX KOHCTPYKUMH SKCILTYaTHUPYIOTCSA IOJ Pa3pylIarolnuM
BO3/ICHCTBUEM arpeCCUBHBIX CPEll, M YBEIMUYECHHE CPOKA IKCILTyaTAallMy BCETO JIMIIb Ha | To1, MOXKeT
o0ecreunTh SKOHOMHUIO (PMHAHCOBBIX 3aTpart B npeaenax 110 miaH. maH. exeroaHo [4].

Pemennto mpoGieMbl u pa3paboTKe TEOpUHM HAACKHOCTU JKEJIe300€TOHHBIX KOHCTPYKIIHH,
OIICHKE MX JKCILTyaTal[MOHHBIX TAPaMETPOB, METOUKE MPOEKTUPOBAHUSI YCUIICHHS 5Ke1€300€TOHHBIX
KOHCTpyKIui mocesimensl padotel 1.O. AcradneBa, B.M. babGymkuna, B.B. bonormna, B.M.
bonpapenko, C.B. bonnapenko, A.B. boposckux, A.W. Bacunsena, I'.A. I'enuena, E.A. I'y3eeBa, b.B.
I'yceBa, B.A. UrnateeBa, A.B. 3aberaesa, B.A. Knesnora, B.I. Komuynosa, /I.H. JIazoBckoro, B.1.
MaiiopoBa, CU. MepkynoBa, A.Il. MenbuakoBa, .I'. OBunnaukoBa, B.B. IlerpoBa, A.W. Ilonecko,
H.H. IlonoBa, A.P. Pxanunpina, B.M. Pummmuna, P.C. Camxaposckoro, H.B. Casuukoro, B.C.
®enopona, C.®. Yepnsiiena, B.I1. Yupkona, A.JI. lllaruna u np. [9].

[Ipouecchl KOMOMHUPOBAHHBIX BO3/ICHCTBUI HAIPY30K U AKCIUTYaTallMOHHBIX arpeCCUBHBIX CPE]
C MOCIEAYIOUIUM BIIMSHUEM HX PE3yJabTaTOB, CTajJl OCHOBOHM Ui MOJEIHUPOBAHHS Pa3pabOTOK
ne(pOpMUPOBAHUS M MPOTHO3UPOBAHUS JOJITOBEYHOCTH KEJIE300E€TOHHBIX 3JIEMEHTOB KOHCTPYKIIMIA
HCCIEA0BATENSIMU HECKOJBKUX HAYYHBIX LIEHTPOB IMOCTCOBETCKOrO MPOCTpaHCTBa: B MockBe moa
pykoBoactBoM B.M. bonnapenko, FO.M. baxxenosa, A.W. BacuibeBa, B.1. Pummuna, b.B. I'ycesa,
B.®. CrenanoBoii, B Cankr-IlerepOypre noxa pykoBoactsom P.b. Camxkaposckoro, I[1.I. KomoxoBa, B
CapatoBe noxa pykoBoactBom M.I'. OBunnnukoBa, B.B. IlerpoBa, B.K. NHo3emueBa, B Bosrorpaze
oz pykoBoactsoM B.A. Urnareesa, B Capancke nojg pykosojactsoM B.I1. Censesa, B.Jl. Yepkacosa,
B.T. Epoc¢eena, B Ilense nox pykosoactsom T.U. bapanosoii, E.B. Koponesa, FO.I1. Ckaukosa, B
Kazanu nox pyxosoxactsom P.3. PaxumoBa u B npyrux ropomax [5], Jlantyx-JIsmenko A.I.,
Koponessim B.I1., [Tourmanom FO.M., 3enenuoBbm J1.I'., CaBunkum H.B., Bycenom AA., JleonoBuu
C.H., II. O. Iminrsko, B. B. Mapouka, B. B. KoBanbuyk, [. B. Kanamnikos, A. B. I'ymentok [15].

3apyOexHbie MCCcIeAoBaHMs B 3Toil obnactu ObuM mpoBeAeHbl cnermanuctamu: MullekR.F.,
Wright James, Frohnsdorf G, Enright M.P., Frangopol D.M., Biondini, F., Bontempi, F., Frangopol,
D. M., Malerba, P. G., Jung S. Kong, Ayman N., Dan M. Frangopol, Yunping Xi, Maarten-Jan Kallen,
Jan M. van Noortwijk, Fabio Biondini, Franco Bontempi, Pier Giorgio Malerba, Andrade, C.; Garces,
P.; Martinez, 1. u op. [15].
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Pe3ynbTaTbl 1 aHanns. Iosenenue xene300eToHa, a TaK)Ke aKTyalbHOCTh IIPUMEHEHUS €0 B
Pa3NUYHBIX 00JACTAX CTPOUTENHCTBA OCHOBBIBACTCS HAa MHOTOYMCICHHBIX (DaKTOpax, OJHHM H3
KOTOPBIX O€3YCIIOBHO SIBJISETCS JUTUTENbHAs] COXPAaHHOCTh CTAJIbHOW apMmarypsl B OETOHE, a Takxke
CTOHKOCTH CaMOro O0ETOHa K pa3IMYHbIM BUIaM arpecCUBHOTO BO3ACHCTBUSL.

[To ¢u3nyeckoMy COCTOSHHIO arpecCUBHBIE CpEIbl Pa3NENAIOTCS Ha JKUAKHE, TBEPHAbIC H
ra3oo0pasHbIe.

ABTOpOM [6], OBIJIO TPEUIOKEHO TPU OCHOBHBIX B2 KOPPO3MOHHOTO BO3JACHUCTBHS JIFOOBIX
cpen Ha OSTOHBI:

a) Kopposusi 1-ro BuJa - NpoLEcChl pacCIICIICHUs] KOMIIOHEHTOB LIEMEHTHOIO KaMHs IpU
BO3/ICHCTBUU Ha OETOH JKUAKOW Cpelbl, B OCOOCHHOCTH - MSTKOM BOJBI, C IOCIEAYIOIIEM HX
BBIMBIBAHHMEM JIBWKYILIEW BOJHON CPEION;

0) Koppo3ust 2-r0 BUJA - TIPOIIECCHl KOTOPHIE PA3BUBAIOTCS B O€TOHE MPU BO3/ICHCTBUH HA HETO
KUAKUX Cpell, COJepKalluX XUMHUYECKHE BELIeCTBa, BCTYNAIOUIME B OOMEHHBIE pEaKIHUU C
COCTAaBHBIMH YaCTSAMHU LEMEHTHOTO KaMHs, ¢ 00pa30BaHUEM IPOIYKTOB JIETKO PacTBOPUMBIX BOAOH
60 amMop(HBIX MTPOIYKTOB, HE OOJAMAOMIMX BSIKYIIEH CIMOCOOHOCTHIO W HE BIUSIOMIMNA Ha
pa3pyLIUTENbHBIN Mpoliece B OyayIieM;

B) Koppo3usi 3-ro BUJa - BCE MPOIECCHl KOPPO3UU OeTOHA, pe3y/IbTaTOM KOTOPOTO CTaHOBUTCS
yBenMueHue TBep1oil ¢a3bl B mopax OeToHa. [IpoucXoauT 3TO moj AeHCTBUEM KHUJIKUX arpECCUBHBIX
Cpell, IpU Pa3BUTHUM KOTOPHIX B Mopax OeTOHa MPOMCXOJUT KOHLEHTpalUs U KPHUCTaUIM3ALUS
MaJopacTBOPUMBIX COJI€H, KOTOpPBIE MPUBOIAT K MOBPEKACHUIO CTPYKTYphI O€TOHA.

Hcxonss W3 MHOTOYMCIICHHBIX OITBITOB TPAKTHYECKOTO TPUMEHEHHS H TEOPETHUECKUX
UCCIIEIOBAaHUI Keyne300eToHa MOKHO KOHCTATUPOBATh TOT (PAKT, 4TO Ha CErOJHSALIHMM JEHb HE
CYIIECTBYIOT aOCOIOTHBIX pa3pabOTOK, 00ECTIEUNBAIOIINE COXPAHHOCTh apMaTypbl B 0eTone. OmHO#M
U3 MPUYMH 3TOMY CIIOCOOCTBYET MHOKECTBO BHYTPEHHHX M BHEIIHUX (PAKTOPOB.

OcHOBHYIO pPOJIb OOecmedYeHHs BHYTpEHHEro ¢akrtopa B ATOM MPOIECCE HMIpaeT OCETOH.
HckmounB abCTpaKTHOCTh 3TOTO MOHSATUS UMEET MECTO aKIEHTHpPOBAaTh BHHUMAaHHE Ha IIEJIOYHOM
COCTaBIIsAIOLIEH OeToHa Ha paHHMX CTaAUsX, T.e A0 3arBepaeBanus. lllenounas cpega 3aBUCHUT B
MEpPBYI0 OYepenb OT BUAA BKYLIETO - OCHOBHOIO KOMIIOHeHTa OeroHa. OmHuM u3 HauOolee
MIPUEMJIEMBIM B KaUE€CTBE BSDKYILIETO SIBJIIETCS MOPTJIAHIIEMEHT, TaK KaK OCTaJIbHbIE BUIbI BXKYLIUX
B JIOCTaTOYHOM CTENEeHH HEe 00eCIeYNBAIOT HIEIOYHOCTD KUIKOH (hazbl 6€TOHA, YTO B MOCIEAYIOIIEM
JUIIaeT OETOH 3alIUTHBIX CBOMCTB MO OTHOIICHHUIO K CTaJIbHOU apMarype.

K omHuM U3 OCHOBHBIX Hayall JErpajalliid CTaJlbHOM apMaryphl SBJSETCS HeUTpanu3aius
IIEJIOYHOM cpeapl OeTOHAa MMOJ JCUCTBHEM pa3IMYHBIX BHJIOB Ta30B M JKUIKOCTEeH. CTOHWKOCTH
IIEJIOYHOM Ccpeibl, B OCHOBHOM 3aBHCUT OT CTENEHU IUIOTHOCTH OeToHa. UeM Bbhlllie TUIOTHOCTh, TEM
ycroiunBee OETOH K arpeccMBHOMY BozledcTBHIO. [lmoTHOCTh OeToHa 0O0yCHaBIMBAETCs €ro
MIOPUCTOCTHIO, KOTOPasi B CBOIO OUEpE/b HAMPSMYIO 3aBHCHUT OT BHJIA 3alOJIHUTENEH, 00pasyromiue
CTPYKTYpy O€TOHA, KOTOpasi B KOHEYHOM CUETE IOJIOKUTEIHHO BIHUSET Ha COXPAHHOCTh apMaTyphl.
[IpuauMas BO BHMMaHHE 3TOT (DaKTOp, MOXKHO YTBEp)KJIaTh, YTO MPUMEHEHHUE 3arojHUTENeH u3
TBEPABIX TOPOJ HAMHOTO HaJEKHEE M0 HEMPOHUIIAEMOCTH TSHKEJIOro OeTOHA /IS KUKOCTEH U ra3oB.
Opnako, aOCONIOTHAs MPOHUIIAEMOCTh OETOHA HAMPSIMYIO HE 3aBUCUT OT BHJIA 3allOJIHUTENS, a
OTIpEeIeNIAeTCS CTPYKTYpPOH IIEMEHTHOTO KaMHs, T.€ BIUSHHUE SBISETCS KOCBEHHbIM. KocBeHHOe
BIIMSIHUE 3aKJII0YACTCS B TOM, YTO MOPUCTHIE 3aMOJIHUTENN 001a/1al0T, KaK MPaBUIIO, CIIOCOOHOCTHIO
CBSI3BIBATh TUPOKCHU]] Kb, TOAOOHO THAPABINYECKUM J0OaBKaM K KIMHKEpY. Takas akTHBHOCTb
3aBUCUT OT BHJAa U pa3MepoB 3amojHUTENeHd. Menkue 3amojJHUTeNN 0ojee aKTHUBHBI, U3 KOTOPBIX
NBIJIEBU/IHBIE (DPAKLIUHU TPOSIBIISAIOT 00JIee BHICOKYIO aKTUBHOCTb.

B paGotax [2,13] paccMOTpeHbl KOJIMYECTBEHHBIE MOKa3aTeNId 00 0COOEHHOCTAX 3aLIUTHOTO
JeUCTBUS JIETKUX OETOHOB M METO/Ibl X MOBBIILICHHUS.

VYcnoBus maccUBaIMM CTAIbHOW apMaTyphbl 3aBUCUT OT COJIep KaHus Tuapokcuaa. J{ist 6eToHoB
Ha TOPHUCTBIX 3aMOJHUTENSAX, B OTIIMYMU OT OETOHOB Ha KPYMHBIX 3alOJHUTENAX, MMaCCHUBAIM
apMaTypbl He 00ecrieurBaeTcs U3-3a MaJloro CoJIepKaHUus THIPOKCHUIA.
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Conepxxanne B OETOHE 3aBHCUT OT KOJIHMYECTBA MOPUCTOCTH MaTepuana U CIOCOOHOCTU
CBSI3BIBATH THAPOKCUA Kaiblus [1]. DTa crmocoOHOCTH ompenensercs MPUpOJOHd MaTepuaia u
KPYITHOCTBIO YacTHIl, @ TAK)KE OT pacxo/a IEMEHTa U YCIOBUi 3aTBepeHus OeToHa. [l kepam3uTa
aKTUBHOCTh 3aBUCHUT OT KayecTBa OOKWIa, y NBUICBHIHBIX (pakuuii oHa OCOOEHHO BEJHKA.
HekoTopeie Buabl MPUPOAHBIX MOPUCTHIX 3aN0OJHUTENEH 3aKaBKa3bsl OTJIMYATCS TEM, YTO OJIMHAKOBO
aKTHBHO CBSA3BIBAIOT Kak IPH MPOBAPKE, TAK U IPU HOpMaIbHOM TBepaeHuH OetoHa [ 14]. Ocobennyro
AKTUBHOCTb MPOSIBIISIET 0€300KUTOBBIH 30JIbHBIN I'PaBUH.

[Tonbop cocraBa OeroHa O00S3aTENBPHO JIOMKEH OCHOBBIBAaThCS Ha Y4eTe AaKTUBHOCTHU
3anonHuteneil [1]. beToHbl ¢ MUHUMaNbHON MNPOHULIAEMOCTHIO MOJIYYAIOTCSI Ha OCHOBE CYXHX
MIOPUCTBIX 3alOJHUTENEH, KOTOPBIE YIUIOTHSAIOT CTPYKTYPY LIEMEHTHOI'O TECTa IIyTEM IOTJIOLICHUS
BOJbl M3 HETO, a TAaKKe OTpaHMYECHHE HAuOOJbIIEro pasMepa (ppakuuil KpyMHOTO 3allOJIHUTENS
MOJIOKUTEIPHO BJIMSET Ha yMEHbLIEHHE MPOHULAEMOCTH. JIONMOJHUTENbHBIMU MEpaMH 3alllUThI
apMatypbl B TakMX OETOHAx CIIY)KaT MCIOJb30BaHHE 100aBOK - MHruobutopos [12]. Ognako, 31O
TOJIBKO OJIHA U3 Mep, 00ecredeHUsl JUIMTEIbHON COXPaHHOCTH CTaJIbHON apMaTyphl B OETOHE.

WMHTEHCMBHOCTh KOPPO3UITHOIO MpoIlecca 3aBUCUT M OT MHOXECTBa (PAKTOPOB OKpYyKarolien
Cpelbl, OTHUM U3 KOTOPBIX SIBJISIOTCS MOHBI XJIOpa U T.Jl, BIUSIONIME Ha 3alIUTHBIE OKUCHBIE TUIEHKH
1 BCEr/la CTUMYJIUPYIOIIKE MPOLIECChl KOPPO3UHU.

CusnbHbIE OKHCIUTEINHN, HAllPUMEp, COJIU LIEJOYHBIX U IIEJI0YHO3EMENIbHBIX METAJNIOB: XPOMAThI,
HUATpaTel 1 T.7 [11].

Crnenyer OTMETUTh, YTO HAa CKOPOCTb KOPPO3HMM TaKKE BIMSIET M TeMIlepaTypa OKpy)Karollen
cpensl. B aTuX ciydasx Temmeparypa MOKET BbICTYNaThb KaK MHTHOUTOp, TaK M CTUMYJISATOp, T.€
BIIUSIHUE TEMIIEpaTypbl HMMeEET XapakTep [Iyallu3Ma, IOBBIIICHHas TeMIlepaTypa MOKET HMETh
YCKOPSIIOIIUNA ¥ 3aMeJISIONINA KOPPO3UIHBIN TTpoILiecC.

BbiBOAbI:
1.HagexHOCTh 3KCITyaTallUu >KeIe300€TOHHBIX KOHCTPYKLIMH HalpsMyl0 3aBUCUT OT CTEIECHU
BIIMSIHUS arPECCUBHON CPEJIBI;
2.CrerneHp arpeCCUBHOCTH Pa3JIMUHA MO0 OTHOIICHHUIO K O€TOHAM Pa3HOM IMIOTHOCTH,
3.Koppo3us sxene300eToHa JOKHA PACCMATPUBATHCA C YYETOM JAErPafalliOHHBIX IPOLIECCOB B
OeTOHE ¢ OJJHOM CTOPOHBI, AECTPATALNIO CTAILHON apMaTypa ¢ Ipyroi;
4.beToH ABIAETCA KaK 3alUTHUKOM, TaK U IIPOBOKAaTOPOM KOPPO3UU JJIsl CTAILHOM apMaTyphbl;
5.Yuer BIOMSAHMS arpecCUBHBIX SKCIIyaTallMOHHBIX Cpel MpHU MPOEKTUPOBAHMU JKEIE€300€TOHHBIX
KOHCTPYKLUUH, CEpbE3HO YBEIMYMBACT JUIMTEIBHOCTh HANEKHOW OKCIUIyaTallUW 3JaHUU WU
COOPYXEHMH, a TaKKe 3HAUUTEJIbHO COKpaIlaeT (PMHAHCOBBIE PACXO/Ibl AJIS PEILIEHHs] TOTEHIMAIbHbBIX
po6JieM B OyIyIiem.
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MEXANIKA

MEXAHUKA MECHANICS

http://doi.org/10.58225/sw.2022.2.92-96
ALMAZLA HAMARLAMA ZAMANI STRUKTUR- FAZA CEVRILMOLORI

Homzayeva Qasong Ramazan quzi- doktorant, Texnoloji masin vo avadanliglar kafedrasi, AzZMIU,
gesheng.hamzayeva@mail.ru

Xulasa. Alinmig naticalor gostorir ki, tablandirilmig 15XI2CM®P va 12ITH2M®AIO poladlarinin
almazala hamarlama ilo plastiki deformasiyas1 dislokasiyalarin sixligmm artmasi va strukturun
xirdalanmasi ilo miisahido olunur. Optimal qiivvadon boyiik qiivvalor soraitindo hamarlama zamani
sothin lokal zonalarinda dislokasiyalarin sixlig1 kritik hodds ¢atdigindan bazi hallarda deformasiya
olunmus metal qatinda submikroskopik ¢atlarin yaranmasi vo méhkamliyin azalmasi bag vera bilor.
Hissonin sothino tozyiqin artmasit ilo olagodar olaraq almazla hamarlama vasitosilo
mohkomlondirilmis metal gati mikrotohriflorlo xaraktrizo olunur. Hamarlamadan sonra poladin
kristal foza qofosi tohrif olunur vo dislokasiyalarin sixligi artir. Sothi-plastiki deformasiya
naticosindo qaliq austentinin intensiv parcalanmasi vo onun martensito g¢evrilmosi bas verir.
Pardaqlamadan ve tablandirilmadan sonra tadqiq olunan poladin {ist qatlarinda xeyli miqdarda qaliq
austeniti miisahido olunur. Qaliq austenitinin ilkin 16- 20%-lik miqdar1 270 N qiivve ilo
hamarlamadan sonra miqdar1 4-7%- o qodor azalir. Almazla hamarlama noticosindo poladin
mikrostrukturunun xirdalanmasi, dislokasyalarin sixligmin artmasi vo qaliq austenitinin martensito
cevrilmoasi 15XI2CM®P vol2I'H2M® ALO poladlarinin olavo méhkomlonmasing sobab olur.

Acar sozlar: ingaat poladi, almazla hamarlama, dislokasiyanin sixligi, qlisurlar, mikrostruktur, faza
cevrilmolori, gqaliq austeniti

STRUCTURE-PHASE TRANSFORMATIONS DURING DIAMOND POLISHING

Hamzayeva Gashang Ramazan- PhD student, department of Technological machines and
equipment, AzZUAC, gesheng.hamzayeva@mail.ru

Abstract. The obtained results show that the plastic deformation of the tempered 15XT"2CM®P and
12I'H2M®AIO steels with polishing is observed with an increase in the density of dislocations and
a fragmentation of the structure. Due to the fact that the density of dislocations in the local zones of
the surface reaches a critical level during polishing under the conditions of forces greater than the
optimal force, in some cases, the appearance of submicroscopic cracks and a decrease in strength
may occur in the deformed metal layer. Due to the increased pressure on the surface of the part, the
metal layer strengthened by diamond polishing is characterized by microdistortions. After
polishing, the crystal lattice of steel is distorted and the density of dislocations increases. As a result
of surface-plastic deformation, intensive splitting of residual austenite and its transformation into
martensite occur. After polishing and tempering, a significant amount of residual austenite is
observed in the upper layers of the studied steel. The initial 16-20% amount of residual austenite
decreases to 4-7% after polishing with a force of 270 N. As a result of diamond polishing, the
microstructure of the steel is crushed, the density of dislocations increases, and the transformation
of residual austenite into martensite leads to additional strengthening of 15XIT2CM®P and
12I'H2M®AIO steels.

Keywords: structural steel, diamond polishing, dislocation density, defects, microstructure, phase
transformations, residual austenite
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Giris. Almazla hamarlama materialin borkliyini, méhkomliyini, d6ziimliilik hoddini vo
yeyilmays davamligimi xeyli derocods artiran vo hissolorin ylikgdtiirma qabiliyyotini  va
uzundmiirlilliylinii yliksoldon ¢ox sado vo effektiv tisuldur. Hamarlama naticosindo hissonin
sothinin kolo- kéturllyl 2- 10 dofs azalir, yorulma méhkomliyi 20- 80%, yeyilmoays davamliq 1,5-
4,0 dofy, korroziyaya qarsi dayaniqliq 10- 20% artir. Bu iisullar zamani metalin iist qatlarinda
xassoloro miisbat tosir edon yiiksok qiymots malik sixic1 qaliq gorginliklori yaranir. Almazla
hamarlamadan sonra poladlarin {ist gatlarinin struktur vo xassoalori doyisir. Togdim olunan todqiqat
isindo bas veran bu doyisikliklor arasdirilir.

Materiallar va metodlar. Almazla hamarlama zamani narin kristallik strukturun
doyisilmasini dyronmok masqadilo 15XIT2CM®P vol2TH2ZM®AK) poladlarindan hazirlanmis
nimunslor YPC-50UM qurgusunun komoyi ilo smaqdan kegirilmisdir. Yoxlamalar asmdirma
prosesindon sonra 2 vo 10 mkm dorinlikds yerina yetirilmigdir. Dislokasiyalarm sixliginin £ vo p

xatlorinin miitloq uzanmasina osaslanmigdir. (110) a—faza vo (111) y—fazalarmm xottlorinin

intensivliying gora iso poladda olan qaliq gorginliklarinin miqdar1 toyin edilmisdir. Mexaniki emalin
tosirini aradan qaldirmaq tclin niimunolor termiki emala pardaglama prosesindon sonra
ugradilmigdir.

Miizakiralor. Alinmis noticolor gostorir ki, tablandirilmis 15XI'2CM®P vol2TH2M®ALO
poladlarinin almazla hamarlama ilo plastiki deformasiyasi dislokasiyalarin sixliinin artmasi vo
strukturun xirdalanmasi ilo miisahido olunur. Niimunalorin hamarlanmas1 zamani dislokasiyalarin
sixlhigr xeyli yiiksalir (sok.1).

n-

12

e
/

0 40 80 120 160 P, N

Sakil 1. Dislokasiyalarin sixliginin hamarlama qiivvesindon asililigi [3]

Optimal qiivvadon boyiik qlivvalor soraitindo hamarlama zamani sothin lokal zonalarinda
dislokasiyalarin sixlig1 kritik hadds catdigindan bozi hallarda deformasiya olunmus metal qatinda
submikroskopik catlarmm yaranmasi vo mohkomliyin azalmasi miisahido edilir. Hissonin sothino
tozyiqin artmast ilo olagodar olaraq hamarlama vasitosilo mohkomlondirilmis metal qati
mikrotshriflorle xarakterizo olunur.

Almazla hamarlama zamani metalin iist qati miioyyon dorinliys niifuz edon elastiki-plastiki
deformasiyaya ugraywr. Optimal rejimlorlo hamarlama zamani metalin sothindo temperatur 150-
300 °C-ni ke¢mir. Metalin sothindon 0,1- 0,3 mm dorinliklordo temperatur demok olar ki, otraf

mithitin temperaturu ilo eynilosir. Lakin nozers almaq lazimdir ki, boylik qiivvelorlo almazla
hamarlama hissonin sothindo temperaturun xeyli doracods artmasina sobab ola bilor. Normal
quvvalar soraitinde hamarlama zamani hissonin iist qatlarinda yaranan temperatur emal olunan
metalin rekristallasma temperaturundan xeyli asagidir. Buna goéro bele temperatur metalin
mikrostruktuna ciddi tosir etmir. Biitiin bunlar almazla hamarlama noticosindo Yyaranan
temperaturun tosirindon struktur vo faza ¢evrilmolorinin bas vermosinin olmadigini séylomayo osas
verir [1,2].
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Almazla hamarlama zamani metalin iist qatlarinda struktur halina tosir gdstoron osas amil
yalniz mohkomlonmado bas veron plastiki deformasiyadir. Plastiki deformasiya kristallarin
miioyyon sahoalorindo miistavilor iizrs siirlisma yolu ilo bag verir. Noticods iri kristallar xirdalanir vo
iist qatlarinin strukturu xirdadonali (tekstur) alinir [3].

Tadqiq olunan 15XI'2CM®P vol2TH2ZM®AKO poladlarinin iist gatlarmin mikrostrukturu
almazla hamarlama vasitosilo mohkomlondirmadon avval vo sonra sokil 2 vo 3-do gostorilmisdir.
Almazla hamaralamadan sonra metalin iist qatlarinin strukturunda plastiki deformasiyanm izlori
acig-aydmn miisahido olunur. Hamarlama naticosindo matensit iynolori xirdalanir vo deformasiya
istigamotinds uzanir.

Sakil 2. Almazla hamarlamadan oavval (a) vo sonra (b)
15XT"2CM®P poladinin tist gatinm mikrostruru (X2000) [3]

Sakil 3. Almazla hamarlamadan avval (a) vo sonra (b)
12I'H2M®ATO poladinin iist gatinin mikrostruru (X2000) [3]

Metalin sothinin struktur hali hamarlama rejimindon asilidir. Qiivvonin vo bununla slagadar
plastiki deformasiyanin doracasinin artmasi deformasiya olunmus qatin galinliginin artmasina sbab
olur. Prosesin digor parametrlori olan veris vo is¢i gedislorinin say1 poladin struktur halina qiivvoyo
nisbaton az doracads tosir edir. Hamarlamanin siirati struktura praktiki olaraq tosir gdstormir.

Sothi-plastiki deformasiya zamani poladin {ist qatlarmin faza torkibi doyigo bilar.
Pardaglamadan vo tablandirmadan sonra poladin {ist qatlarinda yiisok miqdarda qaliq austeniti
miisahids olunur. Qaliq austeniti adston orta vo yiiksokkarbonlu poladlarda miisahids edilir. Belo ki,
karbonun miqdar1 ciddi sokildo poladin martensit ¢evrilmosinin baslangic vo son temperaturuna
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tosir edir. Karbondan alava poladin torkibinds olan legirloyici elementlor (masalon, Mo, Mn, Cr, Ni,
Cu va s.) martensit ¢evrilmasinin baslangic vo son temperaturunu koskin asagi salir. Buna goro do
legirlonmis poladlarda tablandirmadan sonra hotta karbonun miqdart az oldugda belo 20-25°C

temperatura gador soyudulma zamani torkibds xeyli miqdarda qaliq austeniti ola bilor [4,5].

I5XT2CM®P poladinin torkibinds martensit ¢evrilmasinin temperatrunu asagi salan mangan
(~1,8%), xrom (~0,6%) vo molibden(~0,2%) elementlori mdvcuddur vo buna goro do
tablandirmadan sonra tadqiq olunan poladin iist qatlarinda qaliq austeniti yaranir.

I5XT2CM®P poladinin iist qatlarinda bas veran faza ¢evrilmoslorinin rentgenstruktur tadqiqi
gostorir ki, almazla hamarlama prosesi zamani qaliq austenitinin intensiv pargalanmasi vo
martensito ¢evrilmasi bas verir (sok.4). Hamarlama qiivvesinin artmasi ilo parcalanan austenitin
miqdari artir.

20
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Sakil 4. 15XT2CM®P poladinin sothinds yaranan qaliq austenitinin hamarlama qiivvesindon
asililigi [5]

Qaliq austenitinin ilkin 16-20%-1li migdar1 200-270 N qiivvs ilo almazla hamarlamadan sonra
4-7%-o godor azalir. Almazla hamarlama noticosindo qaliq austenitinin martensito g¢evrilmosi
15XT"2CM®P poladmin slave méhkomlonmasina sobab olur.

Metallografik vo elektron—mikroskopik analiz metodlar ilo miioyyan olunmusdur ki, almazla
hamarlama nazik Ust gatda xirda—dispers karbidlorin ayrilmasi ilo miisayst olunur. Tablandirilmis
15XIT2CM®P poladiin hamarlanmis sathinds borabar paylanmis karbidlor yer almigdir. Qtivvonin
qiymatinin artmasi ilo karbidlorin xirdalanmasi intensivlogir vo iist qatlarda borabor paylanmasi
artir. Hamarlamadan sonra karbid fazasmin xeyli migdar1 poladin sathindon 15-20 mkm doarinlikda
miisahids edilmisdir.

Notica. Todqiq olunan 15XI2CMO®P poladinin deformasiya noticosindo iist qatlarinda
dislokasiyalarin sixliginin artmasit vo strukturun xirdalanmasi proseslori bas verir. Almazla
hamarlamadan sonra niimunolorin iist qatlarmin strukturunda plastiki deformasiyanm izlori
miisahido olunur. Almazla hamarlama noticosinde metalin iist qatlarinda martensit strukruru
xirdalanir vo deformasiya istiqgamotinde uzanaraq tekstur yaranir.

Almazla hamarlama zamani poladin iist qatlarinda austenitin intensiv pargalanmasi vo
martensitd ¢evrilmosi bas verir. Notico etibarilo poladin kristal foza qofasi tohrif olunur.
Dislokasiyalarin sixligmimn artmasi vo strukturunun xirdalanmasi miisahido olunur. Biitiin bunlar
metalin méhkomlonmasine sabob olur.
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SISTEM $OBOKOLORIN OTURMO KANALLARINDA INFORMASIYALARIN SIXMA
MODULUNUN ISLONMOSI

Nursliyev Camaloddin Agabala oglu-assistent, informasiya texnologiyalar1 vo sistemlori
kafedrasi, AzZMIU, camal.nuraliyev@gmail.com
Nursliyev Rasad Camaladdin oglu- mithondis, SOCAR, rnuraliyev@gmail.com

Xiilasa. Miihafizo olunan soboko sisteminin qurulmasi {igiin verilon modelin doyeri praktiki
moanfaatlo tosdiglonmalidir. Toskilatin on miihiim vazifolorindon biri onun 6z kommersiya sirlorini
goruyub saxlamasidir. Belo ki, miiossisonin malik oldugu real, iqtisadi doyor kosb edon
informasiyalara konar soxslorin miidaxilosine vo onun oldo edilmasine imkan verilmomolidir. Belo
olan halda miiassisonin effektli foaliyyati kritik resurslara nozarotsiz Gtiiso bilmoz. Kompyuter
sistem vo sobokalorin texniki kanallarda siiratli miibadils, amoli yaddas qurgusundan maksimum
effektiv istifado etmok vo informasiyalar1 etibarli miithafizosi mogsadilo miixtalif nov verilonlorin
sixilma vo agilma metodlarindan istifado olunur.

Acar sozlor: informasiya,soboka,sistem,kod,kanal

DEVELOPMENT OF INFORMATION COMPRESSION MODULE IN TRANSMISSION
CHANNELS OF SYSTEM NETWORKS

Nuraliyev Jamaladdin Aghabala- assistant, department of Information technologies and systems,
AzUAC, camal.nuraliyev@gmail.com
Nuraliyev Rashad Jamaladdin- engineer, SOCAR, rnuraliyev@gmail.com

Abstract. The value of a given model for building a protected network system should be validated
with practical benefits. One of the most important tasks of the organization is to protect its
commercial secrets. Thus, outsiders should not be allowed to interfere with and obtain information
of real, economic value owned by the enterprise. In such a case, the effective operation of the
enterprise cannot go without control of critical resources. Various types of data compression and
decompression methods are used for the purpose of rapid exchange of computer systems and
networks in technical channels, maximum effective use of practical memory devices and reliable
protection of information.

Keywords: Information, network, system, code, channel

Giris. Adston coxsayli informasiyalarin sixilmasi metodlarinin bir ¢ox miisbot cohadlori
movcuddur:
- sixilmis informasiyalarm xakkerlor vo badxaqlar torafindon agilmasi ¢ox ¢otindir;
- sixilmis informasiyalarm mahiyyati xakkerlor vo badxaqlar torafindon dork edilmozdiranlasilmar;
- sixilmis informasiyalar badhaglar vo yad insanlar torsfindon acilmasinin hodsiz dorocods zaman
talob edir;
- sixilmis informasiya yaddasa daha ¢ox molumatlarin yerlosdirilmasins sorait yaradir;
- sixilmig informasiyalari ogurlanmasmin heg bir monas1 yoxdur;
- ogurlanmis informasiyalarla badhaqlar toskilatin sleyhina heg bir tohliike yarada bilmazlor;
- sixilmig informasiyalarm kanal vasitosilo Gtiiriilms stirati xeyli yiiksokdir;
- sixilmig informasiya kodlarm mexviliyini etibarli qoruyub saxlayir;
- sixilmig informasiyalar badhaqlarin biitiin cohdlorini heco endirir;va saira.

Soboko sistemlorindo video molumatlarin, tosvirlorin, rogom molumatlarin vo motn
molumatlarin sixxma metodlardan istifads edilir. Coxsayl iisullarin her birinin 6ziine moxsus iistiin
vo catigmayan cohadlori vardir. Belo ki, Rum rogomli molumatlarin sixilmasi zamani ¢oxsayli
modullardan istifado olundugu halda, onlarin sixilmasi metodu cox sadodir. Unitar kodlarin
sixilmast ¢ox az avadanliq, az elektro enerji tolob etdiyi halda, bu tip informasiyalarin &tiirme
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sistemlorinda ¢ox az olur. Ikilik kodda molumatlarm sixan modul ¢ox ucuz basa goldiyi halda,
onlarin agilmasi da ¢ox asandir. Qarisiq ododlorin sixan metodunda onlarin agilmasi badhaglar
torafindon geyri miimkiin oldugu halda, homin modullarin qiymati ¢ox baha olur. Lakin ikilik-onluq
ododlorin baytlarla sixilmasit modulu on olverisli, asan dork edilon, hazirlanma texnaloqiyas: asan,
maya doyari asagl vo kod ¢evrilma siirati yiiksak olan tisuldur. Qeyd olunan Ustiinliiklori nazora
alaraq kompyuter sistem vo sobokolorinin 6tiirmo kanallarinda informasiyalarin baytlarla sixilmasi
modulunu se¢ib, onun totbiqini togkil edocayik.

Materiallar vo metodlar. Soboko sistemindo miiasir tip kompyuterlordon istifado
olundugunu zonn etsok, bu halda miibadilo olunan informasiyalarin uzunlugunu 64 mortabali
oldugunu qobul edocoyik. Demoli sistemdo sixilacaq informasiyalar 8 baythidir. Sixilan
informasiyanin tipi kimi ikilik-onluq adadlor segilir. Hor baytda iki bu tip adadlorin yerlosdiyini
qabul etsok, onda sixilacaq adadlorin siyahisina asagidakilar daxil olacaqdir [1] :

00 000 00010
00 000 00110
00 000 00210
00 000 00310

[ ]

[ ]

[ ]

99 999 99910

Yoni 00000 00010 t 99999 9991 intervalinda doyisocok. Bildiyimiz kimi onlug say
sistemindoa sifirdan dogqquza qodor on rogomdon istifado olunur. Informasiyalar1 sixma modulunda
homin odadlari iki qrupa ayiracagiq. Birinci qrupa 010- 00002 ; 110- 00012 ; 210- 00102 ; 310- 0011;;
410 - 01002 odadlari, ikinci qrupa 510 - 01012; 610 - 01102 ; 710 - 01117 ; 810 - 10002 ; 910 - 1001;
ododlori daxildir. Homin qrupu 2 B1 horflori ilo geyd edocoyik. Hor iki qrupun uygun movqeli
adadlari bes seqments ayiraq. Homin seqmentlor sixma metodunda har bayt tigiin 7 Be Bs B4 B3 Kimi
isaralonirlor. Bu halda informasiya sixma modulunun ag¢iq molumatlar cadvslini togkil etmis olurug.
Bunu cadval 1-do aydin goérmok olur. Cadvoldon goriindiiyii kimi biitiin ikilik-onluq odadlor
sistemdo “8,4,2,1” kodunda tosvir olunur. 9dadlori kodlasdirmaq tigiin ilk névbods sixilan adodlorin
hans1 qrupa aid olmasi miioyyon edilmoalidir. Bu asason 1,2 qruplarinin kodu ilo toyin edilir. Belo
Ki, B1 vo B2kodlar1 “00” olarsa, adadlor birinci qrupa aid olan 019, 110, 210, 310, 410, adadloridir. Ogor
“11” olarsa, adadlor ikinci qrupa aid olan 910, 810, 710, 610, 510, adadloridir, “01” olarsa, birinci adad
birinci qrupa, ikinci odad ikinci qrupa, “10” olarsa, birinci adad ikinci qrupa, ikinci odoad birinci
qrupa aid olur. Belo olan halda biz “00”-dan “99”-a qodar onan odadlori asagidaki kimi kodlasdira
bilorik [2].

Cadbval 1. informasiya sixma modulunun agiq molumatlar

1-cigrup 0 1 2 3 4
0000 0001 0010 0011 0100
B2 p1 9 8 7 6 5
1001 1000 0111 0110 0101
2-ciqrup | 1-ci seqment 2-ci segment 3-cli segment | 4-cl seqment | 5-ci segment
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Sira Ne-si Onluqg forma Ikilik kodu Sxilmis kod
1 00 0000 0000 0010000
2 01 0000 0001 0011000
3 02 0000 0010 0010100
4 03 0000 0011 0010010
5 04 0000 0100 0010001
6 05 0000 0101 0110000
7 06 0000 0110 0111000
8 07 0000 0111 0110100
9 08 0000 1000 0110010
10 09 0000 1001 0110001
o o [ o

[ ] [ ] [ ] [ ]

50 51 0101 0001 1011000
51 52 0101 0010 1010100
52 53 0101 0011 1010010
[ [ [ [

[ ] [ ] [ ] [ ]

100 99 1001 1001 1100001

Cadvaldon goriindiiyli kimi sokkiz maortobali ikilik kod yeddi martoboli sixilmis koda
cevrilir. Bu sozsiiz ki, yaxs1 haldir. Lakin bizi tam qane etmir. Odur ki, tadqiq olunan kodlasdirmani
bir daha yoxlasaq gororik ki, alinan molumatlar1 bir daha sixsaq daha effektiv noticolor oldo etmis
olarig. Qeyd edok ki, bir baytda sokkiz ikilik mortobs vardir. Demali iki baytda on alt1, dord baytda
otuz iki, sokkiz baytda altimis dord mortobo mévcuddur. Bir baytda ododlorin 28 = 128
kombinasiyasmi oldugu halda, dérd baytda ododlorin 2%?= 4294967296 kombi-nasiyasi, sokkiz
baytda 2%4=8589934592 kombinasiyasi ola bilor. Kompyuter tex-nikasinda sokkiz baytda
000000000000000010-dan 999999999999999910-a qadar bir kvartrilyon kombinasiya qurmaq olur.
Bizim prinsips uygun halda 8589934592 kombinasiya kodu artiq olur. Bu kombinasiya igorisindon
elolorini ixtiyar1 formada sego bilorik ki, onlar1 bir do sixmaq miimkiin olsun. Bu yazilanlar1 nozora
alib, altimig dord mortobali ikilik onluq adadlori sixan modulun struktur sxemini tortib edo bilorik.
Bu tip qurgunun struktur elektrik sxemi sokil 1-do tosvir olunub. Bu ¢ox miirokkob quruluslu
qurgudur. Ciinki o, informasiya gobuledici, qruplasdirici, seqmentlosdirici, Otiirlicii modullarla
borabor sixilmig kodu toyin edon moduldan ibaratdir. Bu qovsaqlarin hor biri ¢ox miirokkob bir
sxemdir. Isimizi sadelosdirmok moqgsadilo biz hamin sxemi basqa formada quracagiq. Belo ki, biitiin
kodlasdirmani sorbast olaraq aparib, onlar1 sabit yaddas qurgusunda yerlosdirs bilorik.

— Qobuledici modul :D Qruplasdirict modul

Seqmentlosdirici modul

{

<: Otiirticti modul %Cl: Sixilmis kod tayin edon modul

Sokil 1. Ikilik onluq adadlori sixan modulun struktur sxemi [2]
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Daha sonra daxil olan kodu yaddasin {invanma daxil etmoklo, verilonlor sinindon onun
sixilmig kodunu ala bilorik. Bels bir qurgu daha sado quruluslu, ucuz vo is prinsipi asan dork olunan
olacag. Onun struktur elektrik sxemi sokil 2-da tasvir olunub. Qurgunun gabuledici modulunu adi
registr sxemindan, iinvan modulu iso xatti desifratordan, sabit yaddas qurgusu kimi proqramlasdirict
montiqi matrisadan vo ¢ixis modulu kimi iki istigamotli ardicil registr sxemlorindon istifado edo
bilarik. Bu qurgunun tagkili bizo ¢ox ucuz basa gola bilar [3]. Sistemin tinvan desifratoru asason ona
daxil edilon molumatlar1 ikilik koddan unitar koda g¢evirorok, informasiyalari sixma moduluna
gondoarir. Informasiyalar1 sixan sistemdo xotti desifrator sxemi coxpilloli xiisusiyyoto malikdir.
Onun altimig dord girisi vo 8589934592 c¢ixis1 movcuddur. Sxemin qurulusunu sadolosdirmok
mogsadilo bu ¢ixiglarin yiiz milyon donasindon istifads edilocok.

\ abulediol blok | | Unvan modulu(xatti desifrator)

‘ Sabit yaddas qurgusu(PLM)

Araliq yaddas Cixis bloku
* modulu

Sokil 2. ikilik onluq adodlori sixan modulun sadolosmis struktur sxemi [3]

Miizakiralor. Ciinki layihalonon sistemdo homin sayda sixilmis informasiyalardan istifado
olunacaq. Sistemdoki informasiya sixma modulun kod ¢evirici sxemi adi sabit yaddas qurgusudur.
Onun daxili alominds sotr va siitun xattlorinin kasismosinds yarimkegirici diod elementi yerlosir. Bu
tip yadas qurgular1 adoton “proqramlasdirict montiqi matrisa” (PLM) adlandirilir. Sabit yaddas
qurgusuna sixilan kodlar yazilan zaman yazilar oks kodda aparilmalidir. Bu halda yarimkecirici
diod ogor yanirsa, demoli olage kesildiyinden oxu zamani oradan mentiqi “sifir” oxunur. ©ksina
olaraq agor yarmmkecirici diod yanmayirsa, demali homin halda oxu zamani oradan mantiqi “vahid”
oxunur. Kod cevirici sxeminin sotr vo siitun xattlorinin kosismosinin strukturu sokil 3.3-do tosvir

olunub.

R1
@ — 1
D@& R2

Sakil 3. Kod gevirici sxeminin satr v siitun xattlorinin kasismoasinin strukturu [3]

Sabit yaddas qurgusundan sixilmis altimis dord mortabali kod registri torafindon gobul
edilir. Homin registr sxemi informasiyalar1 alitb va ardicil 6tiirme qabiliyyestli olmalidir. Segilon
koda goro altimis alt1 mortoboli malumat kodu adston olli alt1 martobays godor, bazi xiisusi hallarda
iso qirx martabaya qodor sixilir. Qurguda ¢ixis registr sxemi yerino yetirdiyi islora géro universal
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xarakterli olmalidir. Ciinki kod ¢eviricisindon registr istonilon halda olli alti mortabsli kodu qgoabul
edir, lakin miioyyon sort daxilinde onun on alt1 martabasini geriys otlirmoys macbur olur. Alinan
naticolor (sixilmis informasiyalar) registr yaddas qurgusunda qorunub saxlanildigindan, Qurgunun
cixig registri molumatlar1 registr yaddas qurgusuna ardicil olaraq Gtiirocokdir. Bu yaddas xiisusi
quruluga malik olub, daima ¢ixis registri ilo alagali olub, miintozom olaraq sixilan informasiyalar1
qobul edib, yaddasda effektiv yerlosdirir. Sixilmis informasiyalar ardicil olaraq registr yaddas
qurgusuna Otliriilmasi zamani bazan alli alt1 martabadon az moartobs bos qalir. Ora yeni informasiya
yerlogdirmok miimkiin olmadigindan, homin moartabalors sifirlar yazilir. Istifadoginin istoyine uygun
olaraq vo molumatlarin moxviliyini daha etibarli etmok {igiin informasiyalar ikinci dofo tokrar
kodlasdirilir. Bu hall teq registr yaddas qurgusunda aparilacaq. Saotrin teq bolmosinds asason sotrin
informasiya bolmosindaki informasiya haqda molumatlar yazilir. Teq hisso alava avadanliq tslob
etdiyindon onu sistemimizdo istifado etmoyocoyik. Bu deyilonlori asas tutaraq informasiya sixma
qurgusunun struktur elektrik sxemini tortib edirik (sok.4) [4].

ﬁl Giris registri RG1 HI Sabit yaddas qurgusu (PLM)
| Cixis registri RG2

Registr yaddas qurgusu

Sokil 4. Informasiya sixma qurgusunun struktur elektrik sxemini [4]

Natica. Bu moqalods soboko sistemlorindo informasiya tohdidlori dyronilir vo onlarin etibarl
miihafizosi tiglin xtlisusi toyinath sifrolomo qurgusu hazirlanir. Qurgu iki miistoqil hissadon ibaratdir,
onlardan biri ona 6tiiriilon molumatlar1 sifroloyir, digori iso sixilmis molumatlar1 desifro edir. Guru
ikili-ondalik formada molumatin sixilmasi vo ya agilmasi problemini xiisusi formada hall edir. Bu
halda ikili-ondalik bayt tsulundan istifado edilir. Bu mogsadlo sistemdo ovvolco miixtalif
informasiya miihafizo sistemlorinin kodlasdirma {isullar1 aragdirilir. Onlarin yuxart vo asagi
konarlar1 gostorilir. Novbati optimal tisul segilir. Bayt metodundan istifade etmokls ikili-ondaliq
formada informasiyanim sixilmasi vo ya ag¢ilmasi {i¢iin cihazlarin is prinsiplori izah edilir. Struktur
elektrik diaqramlar1 hazirlanir vo alqoritmlor hazirlanir. Bu hallar kasiblarin biitiin soylorini
zoiflodir. Bu halda sistemds saxlanilan informasiya etibarli sokildo qorunacaq, informasiyanin
oOtiliriilmosi omoliyyatlarinin siiroti xeyli artacaq. Bu tip molumat yaddasa 55% daha ¢ox yerlosdiro
bilocok. Bu sistemin dezavantaji ondan ibarotdir ki, miihafizo {i¢lin olavo xarclor tolob olunur.
Bununla bels, sistemin soboka sistemlorinda totbigi ¢ox calbedici hesab edilir.

I9dabiyyat
1. ABanos H.A., lynyn B.X., Haymos [O.E. bosbne naTerpaabHble IPOKIaaKH.
2. Anexcenko A.T'., [llarypun N.1. Mukpocxemorexuuka. M., Panno u Csas.
3. Karan B.M., Cramun B.B. Mukponporeccopsl B HaCTOJIbHBIX CUCTEMAX.
4. bpam B., bpam A. Mukponponeccopsl INTEL 80386.
5. Tocci R.J. Mukpomnpoueccop u mukpokommetotrep Epgleward clift.
6."DOnexkrponuka".Mocksa, Mup,
7. «Cnosapp» b.B. IlleBkonp:sic. MukponpoueccocoMHasi CTpyKTypa.
8.BrruncnurensHbie nporecchl cucteMsl. . M. Mapuyk.

101



Elmi asorlor, Mexanika Scientific works, Mechanics, 2022, N2

9. «CoBpemennsiii Mmetoa unpopmanum» JI. Jx. Xoddpman

10. T'epacumoB B., Bnaagucnasckuii B. IlporpamMmmusiii Mmeton nHGoOpManmu.

11. T'epacumos B., I'mymkos B.M. IIpoGnema B 3amuTe.

12. J1.Kpeman, A.Ilymkos "MynbTMenna CBOUMH pyKa

13. Yilmaz B., Ertiin T., Ucar A., Oteyaka B., Once G. A study on the effect of zeolites
(clinoptilolite) on volcanic tuff blended cement paste and mortars//Mag.Concr.Res., v.61, N2, 133-
142 p, 2009

References

1. Avalov N.A., Dulun V.H., Naumov Yu.E. Bol'shie integral'nye prokladki.

2. Aleksenko A.G., Shagurin I.I. Mikroskhemotekhnika. M., Radio i Svaz.

3. Kagan V.M., Stashin V.V. Mikroprocessory v nastol'nyh sistemah.

4. Brem V., Brem A. Mikroprocessory INTEL 80386.

5. Tocci R.J. Mikroprocessor i mikrokomp'yuter Epgleward clift.

6."Elektronika".Moskva, Mir,

7. «Slovar'» B.V. Shevkoprlyas. Mikroprocessosomnaya struktura.

8.Vychislitel'nye processy sistemy. G. I. Marchuk.

9. «Sovremennyj metod informacii» L. Dzh. Hoffman

10. Gerasimov V., Vladislavskij V. Programmnyj metod informacii.

11. Gerasimov V., Glushkov V.M. Problema v zashite.

12. D.Kreman, A.Pushkov "Mul'timedia svoimi ruka

13. Yilmaz B., Ertun T., Uchar A., Oteyaka B., Once G. A study on the effect of zeolites
(clinoptilolite) on volcanic tuff blended cement paste and mortars//Mag.Concr.Res., v.61, N2, 133-
142 p, 2009

Redaksiyaya daxil olma/Received 17.10.2022
Capa gobul olunma/Accepted for publication 17.11.2022

Mbaqgaloya istinad: Nuraliyev C.A., Nuraliyev R.C. Sistem sobokolorin otiirma  kanallarinda
informasiyalarin sixma modulunun islonmasi. Elmi Osoarlar jurnall AzMIU, 5. 97-102, N2, 2022

For citation: Nuraliyev J.A., Nuraliyev R.J Development of information compression module in
transmission channels of system networks. Journal of Scientific works / EImi eserler. AzZUAC. p 97-
102, N2, 2022

102



Elmi asorlor, Mexanika Scientific works, Mechanics, 2022, N2

http://doi.org/10.58225/sw.2022.2.103-108

HEPCIIEKTUBBI IPUMEHEHUWSA TEXHOJIOTYA U OPTAHU3AIIUU BO3BEJIEHUSA
3JIAHAM PEHIEHUEM AJJIATUBHBIX TEXHOJIOT'WM B CTPOUTEJILHOM
KOMIIJIEKCE

Banare3oB Axmen Mameq oriry- K.T.H., JIOIIEHT, kKadeapa TexHonorus, opraHu3anus u
yIpaBJICHUE CTPOUTEILHBIM mpon3BocTBoM, A3ACY, ebelegozov@mail.ru
BaiipamoB Pacum I'ackiM orJ1y- K.T.H., TOLIEHT, Kadenpa TeXHOIOTHs, OpraHu3aus U
yIpaBJieHHuEe CTPOUTEILHBIM Ipon3BoACcTBOM, A3ACY, bayramovrasim46@hotmail.com

AHHOTanus. B COBpeMEHHOM CTPOUTEIIBCTBE MHUpPA U, B YaCTHOCTH, HAIICH PeCcITyOJIMKe OCHOBHOM
HpO6J'I€MOI\/’I B IIponeccax BBIMMOJHCHUSA CTPOUTCIIBHO-MOHTAXKHBIX pa60T SABJIACTCS UX TECHAA CBA3b
C OrPOMHBIM KOJMYECTBOM PYYHOTO Tpyda. Takoe COCTOSHHE pabdOT Ha CTPOUTEIHHOM
MIPOU3BOJICTBE HE TOJBKO 3aMEUIIET TEMIBI MPOBEACHUS JTUX padOT, HO M BIEYET 3a COOOH
JOIIOJIHUTCIIBbHBIC pacxoabl CTPOUTECIIBHBIX PECYPCOB. YCTaHOBJ'IeHO, qTo IIPUMCHCHUC
CTpOUTENbHBIX 3D-NpUHTEPOB B CTPOUTENBHOM OTpaciud MOMOXKET PEUIUTh CYIIECTBYIOLIUE
mpoOieMbl, a TakKe MO3BOJIUTh BBIBECTH c(epy CTPOUTEIHCTBA OOBEKTOB Ha HOBBIM ypoBeHb.B
CTaTbC MPEACTABJICH OIBIT BHCAPCHHA IO AAAWUTHBHBIM TEXHOJIOTHAM 3D-an/IHTepa B MHpOBOﬁ
MpaKTHUKe cTpouTenbcTBa. [lokasaHbl mpeumyliecTBa M HenocTatkd 3 D-uH@opmanrioHHOTO
MOJCIUPOBAaHUA, OCHOBHBLIC HaNpaBJICHUSA BHCAPCHUA W IMOAXOABI BBINNOJHCHHSA CTPOUTCIBHBIX
MPOLECCOB KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHUS Pa3IMYHOr0 HazHaueHus.Llenbro naHHO HaydyHOU
paboOTHI SBJISIETCS OMPEIEIICHUE CYIIECTBYIOMINUX BO3MOXHOCTEH Pa3BUTHS CTPOUTEIHHBIX PEIICHUN
3D-npuHTEpOB HAa MHUPOBOM YpPOBHE CTPOWMTEIBCTBA W BO3MOXXHOCTH MPHUMEHEHHS WX JUIS
MEPCIEKTUBBl AKTUBHU3ALUH, TUIAHUPYEMBIX PEUICHHH IO CTPOMTEIBHBIM KOMIUIEKCaM PETHOHOB
Kapa6ax.

KuroueBsbie cioBa: 3D-npuntep, 3D-nieuars, 3D-TeXHOIOTHH, IKCTPY3HS, CYXHE CMECH

PROSPECTS FOR THE APPLICATION OF TECHNOLOGY AND ORGANIZATION OF
CONSTRUCTION OF BUILDINGS WITH THE SOLUTION OF ADDITIVE
TECHNOLOGIES IN THE CONSTRUCTION COMPLEX

Balagozov Ahmad Mammad- PhD in tech.sc., department of Technology, organization and
management of construction production, AzZUAC, ebelegozov@mail.ru
Bayramov Rasim Gasim— PhD in tech.sc., department of Technology, organization and
management of construction production, AzZUAC, bayramovrasim46@hotmail.com

Abstract. In modern construction of the world and, in particular, our republic, the main problem in
the process of construction and installation works is their close connection with a huge amount of
manual labour. This state of construction not only slows down the pace of these works, but also
entails additional costs for construction resources. It has been found that the use of construction 3D-
printers in the construction industry will help to solve existing problems, as well as to allow
bringing the sphere of construction to a new level. The article presents the experience of introducing
3D printer additive technologies in global construction practice. The article shows advantages and
disadvantages of 3D-information modelling, main directions of introduction and approaches of
construction processes of structural elements of a building for various purposes.The purpose of this
scientific work is to determine the existing opportunities for the development of construction
solutions 3D-printers at the world level of construction and the possibility of using them for the
prospect of activation, the planned solutions for the construction complexes of the regions of
Karabakh.
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Beenenue. [Ipu COBpEMEHHOM COCTOSSHUM CTPOUTEIBHON MHAYCTPHUM, B OTHOLICHUHU Y4eTa
HAayKOEMKMX  COBPEMEHHBIX  TEXHHYECKMX U  TEXHOJOIMYECKUX  peuleHuil  Haubosiee
BOCTpPeOOBaHHBIMU SIBJISIFOTCS. MHHOBAIIMOHHBIC pelIeHUs. Ha CcerojHsmHuil J1eHb CYIIEeCTBYET
MHO>KECTBO ITPUOPUTETHBIX HANPABICHUN Pa3BUTHs CTPOUTEIBHOM OTpaciu (Ui IpuMepa yKaxem
HECKOJIBKO U3 HUX: IPOU3BOJICTBO CTPOUTEIBHBIX MAaTEpUANIOB, B c(hepe BBICOTHOI'O CTPOUTENHCTBA,
HCI0JIb30BAHNE BO30OHOBIISIEMBIX IPUPOJHBIX PECYPCOB THUIIA COJTHEYHOM YHEPIUU, UCTIOJIb30BAHUE
KUJIKAX 000€B B OTACIOYHBIX padOTaXx M T.I.) B YAaCTHOCTU NPHUHATHE W H3YYCHUE OIBITA
BHEAPEHHUSI W WCIOJIb30BAHUS pPEIIEHUH TpeXMepHOTo MojaenupoBanus 3D-texHomormii B
CTPOMTENBCTBE HAICH pecrmyOIMKH M B 4YacTHOCTH, permoHax [apabGaxa. Ha stor ¢akt mumem
000CHOBaHME U JJACTCS aHAIN3 MCTIOJIb30BaHMs 3D-nipuHTEpa B CTPOUTENHCTBE MUPOBOM MPAKTUKA
[1,2,3,4,5]. OTOT MeToA 1EeIecOo00pa3HO HMCIOJIB30BATh TAKXKE I JIOKAIBHOTO BOCCTAHOBJICHHS
Wbl © OCBOCHHUS HOBBIX 3€MEJb M0 CTPOUTENBCTBO.

Hama pecnyOnuka 3a kpardalllinii CpoK MOKET CTaTh HHOHEPOM 3TOTO CTPOUTENILHOTO
HampaBJIeHUs B 3aKaBKa3be, T. K. IPUHITOE HHHOBALIMOHHOE HAIIPaBJICHUE Pa3BUTHUSL CTPOUTEIBHOMN
OTPACIIH SBJISETCS MPOIIECCOM MOCTOSHHBIM U HETIPEKPAILAIOLTUMCS.

O630p JuTeaatypbl. B HacTosiee BpeMs 3/1aHusl, TIOCTPOSHHBIC ¢ MoMoIIslo 3D-npuHTEepa
ectb B Poccum, Kurae, CIIIA, I'epmanuu, Uramuu, Mekcuke, Typruu, OAD, Hunepnangax u
Apyrux crpanax mupa [1, 6-10].

Cpenu cTpouTenbHBIX 3D-TIPUHTEPOB pa3IMyarOT TPH TUIIA YCTPOUCTB [S]: mopTajIbHbBIC, THITA
«menpTay U podotmsuposanHbie. [lopransable 3D-ipuHTEPHI MPEACTABISAIOT COO0H KOHCTPYKITHIO
W3 paMbl, MOPTAIOB (3 IIT.) W TedYaTarIiied TOJOBKH. [Ipu MOMOIM TakuX YCTPOWCTB MOYKHO
rneyarath 3JaHUS LEJIUKOM WJIM IO YacTsAM, TOJBKO €CIM OHM TIOMENIAloTCsl MOoJ  apKou
MPUHTEPHOTO YCTPOMCTBA.

YCTpoHCTBO THINA «I€IbTa» MOKET IevyaTaTh ropa3fo CI0KHbIE 3aHus (HJIM COOPY>KEHUS U
¢burypsl) Tak Kak Takhe yCTPOWCTBA HE 3aBUCAT OT TPEXMEPHBIX HAIIPABIISIONINX.

IlocTaHoBKa 3aaun M MeTOAbI pemieHUsi. PoOOTH3MpOBaHHBIE MPUHTEPHBIE YCTPOMCTBA
OCHAIlleHbl POOOTAMU THUIA MPOMBIIUIEHHOTO MaHUMYISTOpPa, OCHAIEHHBIX SKCTPYyIAepaMU U
yrpasisieMble KoMIbioTepoM.CTpouTenbHbli 3D-puHTEp YCTPOICTBO € YUCIOBBIM MTPOrPAMMHBIM
yIOpaBlIeHUEM, DPEATU3YIOMUNA aJAUTUBHBIE ONEpallH, TO €CThb TOJbKO AO00ABISIIOMIUNA MOPLUU
rOTOBOM CMECH Marepuajga K 3aroToBKE, I/I€ HCIOJb3YIOT METOJ IOCIOMHOM medaTu
KOHCTPYKTHUBHOTO 3JIEMEHTA 3/1aHus (HampuMep, CTeHa WK Kapkac 3aaHus). 3D-npuHTep ocHalieH
SKCTPYAEPOM, TO €CTh IeyaTarolllas rojIoBKa YCTPOWCTBA, KOTOpas 0OecreynBaeT paBHOMEPHYIO
Mojiayy Marepualia K MECTy YKJIaJIKH (HalpuMmep, CTeHa), MPUYEeM U3 CaMbIX Pa3HbIX MaTepUaIOB
(TIpOTYKITM ) — U3 TIIMHBI, 3€MJIM, OTX0JI0OB ITPOU3BOJICTBA, OeTOHA WK rurca (puc.1.).

Crpourenbable 3D-npuHTEpPHI UCHONB3YIOT TEXHOJIOTUIO SKCTPY3HUH, T.€. IMyT€M HAHECCHHS
npoaykra (GeTOH, pacTBOp W T.A.) CIOW 3a CIIOEM IO BEPTUKAIU KOHCTPYKTHBHOTO 3JIEMEHTa
3n1aHui  (HampuMmep, CTEeHa). OJTa HUCIoJib3yeMasi MPOAYKIHsS MacTOOOpa3HOTo TUIMa, YTO
MPOTAJIKUBACTCS Yepe3 Hacalku (IPKCTpyAep) CIosiMU AJs medyaTu 37anuii [6, 11]. B nHacrosmee
BpeMs [0 TaKOMY MPUHIIHUITY B MUPOBOIl MpakTuke padotaroT 13 ocHoBHBIX BUIOB 3D-mpunrepa:
npuaTepbl «AMT» (Poccus), «BetAbram» P1 u COBOD BOD?2 (Cnosenusi), «Constructions-3D
3D Constructor» (®panrus), Cybe Construction Cybe RC 3Dp (Hunepnanzasr), «lCON» «Vulkan
I1» (CHIA), «Stroybot 2» (CIIIA), «\WASP Crane» «WASP infinity 3D Printery» (Mranus), «Apis
Cor 3D printer» (CIIA), «Batiprint 3D 3D printer» (®panmus), «S-Squared ARCS VVS
NERTUNE» (CIIIA), «Contour Crafting 3D printing system» (CIIIA) u «Xtreet 3D printer»
(Dpanmus).

OO6b1YHO cTpouTeNbHBIN 3D-IpUHTEPOM YIPABISIOT 2 YeloBeKa:

- OJIMH ONEPaTOp YIPABISIET HPUHTEPHON YCTaHOBKOI;

- OZIH pabo4Hii TOTOBUT CMECH I pabOTHI IPUHTEDPA.

B cpeaHeM 3Tu yCTaHOBKM CHOCOOHBI YKJIaJbIBaTh CTEHBI CO CKOpPOCThIO 2,5 KyO.m/dac - 3TO
nopsijika 25 KB.M oJHOKaMepHo# creHbl [6]. [lpu ykimaake OeTOHAa MPHUHTEPHOE YCTPOWCTBO HE
obecrieunBaeT MPOYHOCTh OETOHA KOHCTPYKTHUBHOTO JJIEMEHTa 3JaHus (HalpuMep, CTEHbBI), OH
BBITIOJTHSIET TOJIBKO TO, YTO 3aJI0’KEHO B MPOTpaMMe MPUHTEPA MO MPOU3BOJICTBY paboT.
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[Tpumenenne nudppoBOro MoEIMPOBAHMS B CTPOUTEIHCTBE 10 UAEE U MO COCO0y paboTh B
KOpPHE OTJIMYAaeTCsl OT TpaauluMoHHOM. B KuTalickoM CTpOMTENBHOM CEKTOpE Takash TEXHOJIOTHUs
HasbiBaetcst Fused Depozition Modeling (FDM) — mozxenupoBanue METOI0M OCaKIACHUS HUTH [7].
I'ne crpoutensHblil 3D-ipuHTEp B CBOEH paboTe MCIONIB3YET TEXHOJIOTHIO SKCTPYIUPOBAHUS, MIPH
KOTOPOM KaXKAbli HOBBIM CJIOM CTPOMTENIBHOIO Marepuasa BbIAABIMBACTCS W3 IPUHTEpPA MOBEPX
MPENbIAYILIEro CJIOS IO 3aJ0KEHHOMY IPOrpaMMOM KOHTYpY BbIpallluBasl CTEHBI 3/JaHUS IO
BEPTUKAIM C OoIpeesnieHHol ckopocThio. Mrak, B lllanxae (Kurait) 3a cyrku Bo3Benu necsith 3D-
MEeYaTHBIX JIOMOB Kaxiblid Tuiomaapio B 200 KB.M, B TO BpeMsi KaK HOBBIC CTPOUTEIbHBIC
Mmarepuanbl Kommanuerd WINSin UCrosib30Bajid CTPOMTENIBHBIE OTXOAbI W OTBajJbl. B cMecu
n06aBuiIM MOAM(UIIMPOBAHHBIE J00AaBKM — THIEPIUIACTU(PHUKATOPHI, YCKOPUTENHW TBEPACHUS H
ubpy.

B nHacrosiiee BpeMsi B MUpe CTPOUTEIBCTBO HAXOIUTCS HA MOPOTe TEXHUUECKON PEBOJIIOLINY,
KOTOpas 3amycTuia ctpoutenbHblil 3D-punTep. I'ie TpexMepHsblii TpUHTEP MO3BOJISET Beero 3a 1
CYTKM CO3/1aTh KBapTHpPY-CTyauio Tuiomansio 32 kB.M [2]. OTMeTHuM, 4YTO OCHOBHas
IIPOM3BOJICTBEHHAs! 0a3a COBPEMEHHOTO TPAJULIMOHHOIO CTPOUTEIBLHOTO MPOU3BOJICTBA B TOM, UTO
OT HHUX TIOCJI€ 3aBEpIICHUS CTPOUTENIHCTBA OOBEKTAa OCTAETCS OTPOMHOE KOJIMYECTBO OTXOJOB, B
YAaCTHOCTU CTPOMUTEIBbHBIN MyCOp, KAMHHU, KOHCTPYKIIMH, J€TallU, YIAaKOBKU, OOJOMKH, JIEKTPOIBI,
apMatypbl U T.1. [Ipu npuMeHeHun cTpouTenbHbIX 3D-IPUHTEPOB 3TH U HEOTMEUEHHBIE JIPyrue
BUJBl OTXOJOB IOYTH OTCYTCTBYIOT, TaK Kak IpH HCIOJb30BaHMM 3D-mpuHTEepa OHM HE
00pazyrorcs, T.e. 0€30TXO0THBIN METO/I.

Puc. 1. IIpouecc crpoutenscTBa ¢pparmenta creHsl 3D-npunTepom (a) u roToBsiit kKapkac (0) 1oma
MOCTPOEHHBIH 3a 2 cyToK: 1 — meyaratolas roJ0BKa yCTAaHOBKH (3KCTPYZEp); 2 — HAHOCUMBIH CIIOH
CMECH MOBEPX MPEABIAYILEr0; 3 — TOTOBBIE CTEHBI; 4 — IOPTaJl yCTAaHOBKH [8, 9]
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IlepBriit xunoit gom B 2017 roxy ornedaranu B noamockoBHoM Crymnuuo (Poccust) Ha
crpoutenbHoM TipuHTepe ApIS Cor ¢ miomaapio 38 kB.M, crouMocThio 593568,19 py0. (mopsiaka
14840 man.). 3a 24 yaca 4MCTOTO MAIIMHHOIO BPEMEHHU IIPUHTEPA, a BCE PAOOTHI 110 CTPOUTEIILCTBY
JIOMa 3aHsUTM OpUEeHTUPOBOYHO J1Ba Mecsa [3]. CormacHo orenkam [4], 1om B 3D crout Ha 30-55%
JICIIEBIIC, YeM TaKOMH e TPaJAUIHOHHBINA JOM. MOKHO OTMETUTb, YTO IPOU3BOACTBO joma Apis Cor
ob0xoxutcst menee ueM B 10 000 moyutapos, a komnakTHbii oM ICON cocrout maxe menee 4000
J0JUIApOB, T.€. CTOMMOCTh OOBEKTa 3aBHCHUT OT (PUPMBI (KOMIAHMHM) W OT BUIOB NPHHTEPHBIX
yCTpOMCTB. B cuity 3TOro MHEHUsI OTMETUM, YTO CTOMMOCTH AoMa Ha 3D-npunTtepa u3 pacuera 1
KB.M COCTaBJISIET B cpeaHeM 75 nouiapoB, Toraa kak 3D-npuntepa Apis Cor House ona cocraBiisieT
npuMepHo 27 nosutapos [4].

Pe3yabTarsl U ananau3. CpeaHss CKOPOCTh TeYaTH COBPEMEHHOTO CTPOUTENLHOTO MPHHTEPA
COCTaBIISET OT 7....9 KB.M B MUHYTY. B cHily Takoro TemIa CTpOMTeNbCTBA TIPU UCTIONB30BaHUH S-
300 (Poccusi) mpuHTepa BpeMs BbIBOJAa OOBEKTa Ha JIKCIUTyaTanuio B 1,5 pasa cHUXKaeTcs IO
CPaBHEHHIO C TPAJUIIMOHHBIMHA METOIaMHU CTPOUTEIHCTBA.

Crnenyer oOpaTuTh BHHUMaHWE HAa HOBBIE TOPWU3OHTHI, M3ydasi BO3MOXKHOCTH TPUMEHEHUS
CTPOUTENBHBIX 3D-TIpUHTEPOB B KOHTEKCTE KOHIICIIIMH «yMHBIH» moMm (Smart House), cremyer
paccMaTpuBaTh KaK KOMIUICKCHYIO TTporpamMmy (BBIOOp THITa NMPHHTEPA, MaTEPHUATIOBEICHIYECKIX
peIIeHN, TEXHOJOTHH W OPTaHW3alMOHHBIX METOJIOB), YBS3BIBAIONIYI0 BCE COCTABISIONIHNE
COBpEMEHHOTO Joma (TOcenKa), €ro CHCTEeMBl M D3JEMEHTBI, BKIIOYas TEXHOJIOTHYECKHE,
HYKOHOMHUYECKHUE, IKOJIOTHIECKHE, PYHKIIMOHATIBHBIE U YeTIOBEYEeCKHE (haKTOPHI.

Jlo cux mop uaeanpHas GopMmyina OETOHHBIX CMecel MoKa He pa3paboTaHa, HECMOTpS Ha TO,
9TO B MHUPOBOW MPAKTHKE CTPOUTEIHLCTBA MMEETCS OOJIBIION OIBIT IO CO3JAHUI0 B ONTHMAJIBHOMN
cMecH U1 cTpouTenseTBa a1 3D-npunTepos.

JIis yMeHbILIEHUS OIUIBIBAHUS CJIOEB CMECH CIIEAyeT ONTHUMH3UPOBATh COCTAaB OETOHHBIX
cMecell ¢ y4eTOM MECTHBIX yCIIOBHH cTpoutenbcTBa [1]. IIpum sTOoM, HEOOXOAMM KOMILIEKCHBIN
MOAXOJ K pa3paboTKe pelentyppl CyXoil cMecHh Ha HaydyHO-IIPAKTHMYECKONW OCHOBE.
[TonoxxurenbHbIE CTOPOHBI CTPOUTENBHOM 3 D-ipuHTEPOB:

- TIO3BOJIIET YMEHBILIUTH BIMSHUE 4YeIOBEYECKOro ¢akTopa M MOXKET 3a KpaTdalimumil cpok
KapJAMHAJIBbHO U3MEHHUTH PHIHOK HEIBU)KUMOCTH;

- CHU3HUTb PacXo/ibl CTPOUTEIHHBIX MAaTEPUAIIOB;

- 0e30TX0/IHOE CTPOUTENIbHOE MPOU3BOACTBO: 3D-mpuHTEp yCTaHOBKM MPOU3BOAAT TOpa3io
MEHbIIE OTXOJ0B TaK KaK CMECH IO 3alpoCy Me4aTaroTcs;

- YMEHBIIINUTh CPOKH CTPOUTENbCTBA;

- 3D-mpuHTEpPBHl MOTYT CTPOUTH JOCTYIHOE XHWJIbE, T.€. OKa3biBas OOJBIIYI0 MOMOUIb JIOASIM B
OeHBIX peruoHax CcTpolMaTepuagamMi, IOCIe CTUXUMHBIX MPHUPOAHBIX OEICTBUI M TmOCIe
OKOHYAHUS B PETHOHAX BOCHHBIX JICUCTBU;

- U3 3arpaHdllbl Ha MEPBBIX MOpPaxX MOXHO B3ATh B JU3UHT oOopymoBanue 3D-mpuntepa Ha
OCHOBaHUU Tpedyemoro 3anpoca. OCHOBHBIE OTpHUIIATENIbHBIE CTOPOHBI 3 D-PpUHTEPOB:

- Iepexo/ Ha TaKOi MEeToJ YCUIIUTh O6e3paboTuily;

- 3D-npuHTEpHI CTPOST TOJIBKO KapKachl JIOMOB, M YCTAaHOBKA MPUOCTAHABINBAETCS YTOOBI PabOTHI
JOKOHYUTH 10 BO3BEJCHHUIO KPBIII, OT/AEIbHBIC U ClIeLUaIbHbIe PA0OTHI;

- BHEUIHMHA BUJA JOMOB TpyOblid, T.e. HM Takas IJajgkas Kak y TpPaJUIHMOHHBIX JOMOB, 4YTO
peryaupyercss HOPMaTHBHBIMH JOKyMEHTaMHM. B cuily 3TUX mpu3HakoB ucnosib3oBaHue 3D-
IPUHTEPAa MOXET OBITh 3aTPyJHHUTEIbHO, T.€. OTCYTCTBHE NOKa cepTU(dUKauu (HOPMAaTHBHBIX
JOKYMEHTOB), YTOOBbI CTPOUTEIbHbIE HOPMBI COCOOCTBOBAIIM JOCTH)KEHUIO COLUAIBHO 3HAYMMBbIX
nenedt. I'paMoTHOe pelleHHe BOIMPOCOB OpraHu3anuu padoT NPUBOJUT K  YBEIHMUYECHHUIO
MIPOU3BOIUTENILHOCTH YcTaHOBKHU 3 D-npunTepa:

- B TEPBYIO O4YEpenb CIEAyeT BO3BOAUTH Moa3eMHYI dacTh (+0,00 oTMeTKH) BCEX IOMOB
KOMILIEKCA, ITOCEIIKa, TOPOJIKa;

- YCTaHOBKa cTpouTenbHOro 3D-nmpuHTepa (MOKeT B IOTOKE y4acTBOBATh 2 U 00Jiee YCTAHOBOK) Ha
nepBoi Momanke (QyHAaMEHTa 3[JaHMs; IOCIE 3aBEpIIEHHs] IEYaTKU YCTAaHOBKY CIIEAYET
nepedpOCUTh Ha Jpyrue 0OBEKTHI IO OYEPEeH;
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- Opurany pabouyux pacupeaessaTh o 00beKTaM 1o rpaduk-riany;

-yCTpOHCTBO (PyHJAAMEHTANBHOW YaCTH 3JaHWK U padoThl (OCTOHUPOBAHUE TEPEKPBHITUS U
MOKPBITHUS, YCTAHOBKA JIBEPHBIX U OKOHHBIX OJIOKOB, YCTAHOBKA KPBIII, OTACIOYHBIX U CAHUTAPHO-
TEXHUYECKUX paboT) 10 u mociie paboTel MamuHbl 3 D-nipuHTEpA.

BrIBOABI.

1. ITpu nomomm cTpouTesbHbIX 3D-IPUHTEPOB MOKHO CTPOUTH MOCENKH, HHAUBUAYAJIbHBIE JOMA,
BHJUJIBI, KOTTE/DKH, KOMMEPUYECKUE OOBEKTHI, OOLIEMUTHI, OCTAHOBKH, (poTorpaduu, CIOBOM BCA
MHPPACTPYKTYpa MOCEIKA UM TOPOIKA.

2. 3D-npuHTEpEl B OCHOBHOM CTallMOHAPHBI, JIETKO TPAHCIOPTHPYIOTCS HA CTPOUIUIOMIAAKY H
MMEIOT YHUBEPCAJIbHBIE BO3MOKHOCTH BU3YyalU3al[ul

3. B Hacrosiiee BpeMsi CTPOUTENBCTBO HAXOJUTCS HA MOPOTe PEBOIIOIMH, KOTOpYIO 3amyctui 3D-
npuHTep. OTMETUM, YTO TPEXMEPHBIM MPHUHTEP MO3BOJSET BCEro 3a | CyTKHM co3JaTh KBapTUPY-
CTYAMIO TUIOIIA/Ib0 32 KB.M.

4. TlpeumymectBa 3D-mpunTEepa IOMOB: JOCTYMHOCTh, MAaCIITA0OUPYEMOCTh, IKOHOMHYHOCTH,
3¢ (dEeKTUBHOCTh U THOKOCTH IM3aiiHa, UTO XapaKTepU3yeT KaTerOPUU «YMHBIN» JIOM.

5. C mnomomipto 3D-mpuHTEpa MOXHO JIETKO 3aJaBaTh W30THYTHIE CTEHBI JIOMOB B3aMeH
TPaJAMLIMOHHON IPSIMOYTOJIBHOM.

6. Jlns oGocHoBaHHOrO BHeApeHUs: 3D-TexHonOrMM B NPAaKTUKY CTPOUTEIHCTBA HEOOXOIUM
KOMILJIEKCHBIA MOJIX0J K pa3paboTKe peLenTypbl CyXHUX COCTaBOB Ha HAay4yHOW OCHOBE C Y4E€TOM
MECTHBIX YCIIOBUH PECITYOINKH.

7. Tlpu moMoOIM TOCYAapCTBEHHOW 3aMHTEPECOBAHHOCTH TpeOyeTcsl co37MaTh KOOPAMHAIIMOHHBIN
LEHTP MO BHEJIPEHUIO U KOOPAMHHPOBAHUIO BO3MOXKHOCTEH aJJIMTUBHBIX TexHosoruii 3D-
MIPUHTEpaA IPU BO3BEIEHUU JOMOB M COOPYKEHUH Pa3IMYHOrO (PYHKIHOHAIHHOIO Ha3HAYEHHS 10
Halen pecryoyimke

8. Jl7is MOBBIIIEHUS MPOU3BOIUTENBHOCTH YCTaHOBKH 3D-mpuHTEpa OTKPHIBAIOTCS BO3MOXHOCTHU
BEJICHUSI CTPOMUTENLCTBA YK€ 3apaHee TOTOBBIX Ha (PYHAAMEHTalbHBIX IUIOIIAAKaX (Hampumep,
+0,00) moodepeqHO, UYTO CO3MACT YCIOBHUS BBOJA PAOOYMX IS BBITIOJTHEHHUS OCTAIOIIUXCS
HEMAaIIMHHBIX pabOT CTPOUTEIHCTBA.
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HEKOTOPBIE OCOBEHHOCTHU PABOTOCIIOCOBHOCTHU PEAYKTOPA
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YHUBEPCUTET

AnHoranusi. OCHOBHBIM (DaKTOPOM, BIUSIOMIUM Ha PabOTOCTIOCOOHOCTh MY(QTHI, SBIISETCS
Harpy3ka. Harpy3ka Ha My¢Te 3HakonepeMeHHas U HepaBHOMepHas. OHa CHJIBHO 3aBHUCUT OT
COCTOSIHUSI aHTEHHOW cHCTeMBbI (CO JIbA0M, 0€3 JibJa) a TaKKe OT CUJIbl U HampaBJeHHs BeTpa. B
IpoLecce HSKCIUIyaTallkh B MecTax HauOOJBIIEr0 YAEIbHOTO JaBJIEHHUS OCYLLECTBISIOTCS
CXBAaThIBAHUE U CBApUBAHME JUCKOB, YTO MPUBOAUT K INIyOMHHOMY BBIPBIBAHHIO MeETajula C
00pa3zoBaHuEM TTYOOKHX OOpO31, YCTYNOB U BraauH. [Ipu cXBaThIBaHUU JUCKOB, YTO OYEHb 4aCTO
ObIBaeT B yCJOBHS SKCIUTyaTallMu, My(dra paboTaeT, Kak €JUHBIA BaJll, U MPU JBUKEHUU C MecTa
MHOTOTOHHOM KaOWMHBI HE TMPOMCXOJUT IMPOCKANIb3bIBAHUS JMCKOB OTHOCHTENIBHO JpYyr Jpyra,
BO3HUMKAET CHUJIbHBIA MYCKOBOM TOK B OOMOTKE 3JIEKTPOABUIATENs, U CUCTEMA 3alllUThl OTKIIOYAET
€ro u craHuuoo. Eciy IUCKu NMpoCKanb3bIBAlOT OTHOCUTENIBHO JIPYT JIpYyra, TO CTAHILUS TakXke He
Bpamaercsa. AHaluW3 (QPUKIMOHHBIX My(QT, OBIBIIMX B OKCIUTyaTallMd BBISBIIIL: HauOoJiblIee
BIIMSIHUE Ha pa3pylleHUE AMCKOB OKa3bIBa€T MOTPEHIHOCTh (POPMBI; M3HOC AMCKOB MO TOJIIIMHE
HE3HAYUTEJIEH.

KiroueBbie cjioBa: aHamu3 OKCIUIyaTallUOHHBIX  (DaKTOpOB, pPabOTOCNOCOOHOCTh MY(QTHI,
IePOXOBATOCTh MOBEPXHOCTHU JUCKOB

SOME FEATURES OF THE OPERATING CAPACITY OF THE REDUCER

Hamidov Namik Ragif- PhD in tech sc., senior lecturer, department of Transport and Logistics,
AzUAC, namikhamidov@gmail.com
Aslanov Zabit Yunus- doctor of tech. sc., prof., department of Standardization and certification,
UNEC, aslanov.zabit@mail.ru
Imanova Gultakin Musa- senior lecturer, UNEC

Abstract. The main factor affecting the performance of the clutch is the load. The load on the
clutch is sign-variable and uneven. It strongly depends on the state of the antenna system (with ice,
without ice) as well as on the strength and direction of the wind. During operation, in places of the
highest specific pressure, the discs seize and weld, which leads to deep tearing of the metal with the
formation of deep grooves, ledges and depressions. When the disks seize, which is very often the
case in operating conditions, the clutch works like a single shaft, and when the multi-ton cabin
moves from its place, the disks do not slip relative to each other, a strong starting current occurs in
the motor winding, and the protection system turns it off and the station. If the discs slip relative to
each other, then the station also does not rotate. The analysis of friction clutches that were in
operation revealed: the shape error has the greatest influence on the destruction of the disks; the
wear of the disks in thickness is negligible

Keywords: analysis of operational factors, clutch performance, disk surface roughness
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BBenenne. OCHOBHBIM (DaKTOPOM, BIMSIONIMM Ha PabOTOCIIOCOOHOCTH MY(THI, SBIISETCS
Harpy3ka. Harpyska Ha mydTe 3HaKonepeMeHHas W HepaBHOMepHas. OHa CHJIBHO 3aBUCHT OT
COCTOSIHMSI QHTEHHOW CHCTEMBI (CO IbZoM, 0O€3 JbJa) a TakkKe OT CWIbl M HalpaBICHUS
BeTpa.MydTa 1omkHa paboTaTh PH CKOPOCTH BeTpa 25 M/c, TeMIiepaTrype OKpYKarolei cpeipl, OT
-50° 1o +50° u BaxxHOCTH BO3myXa 70 98%. CMaska My(dTHI ocymecTBisercs Macaom MC-20,
HaXOJSIINMCS B KOPITyCe PEAYyKTOpa.

O030p saurtesatypbl. Texauueckoe oOCITyKUBaHME MY(THI B TMpOLECCEe IKCIUTyaTallid —
nepuoandeckoe. OHO TMpeaycMaTpPUBAET OCMOTP MY(THI M OCEBOE HAXKATHE JHCKOB B pe3yJbTaTe
UX U3HOCA WX OCITA0JICHUS IPHKUMHBIX MTPYKUH.

Ananu3 uH(pOpPMalMOHHBIX OOJUIeTeHEH BbISIBUI, 4TO 24 % u3aenuil BHIXOJAT U3 CTPOS IO
BUHE (PpUKIMOHHOW TpemoxpaHuTebHOH MypThl [1]. WMccnemoBanue (QpUKIMOHHBIX My(T Ha
PEMOHTHOM 3aBOJIE BBISBWJIO, YTO B cOOpEe AWCKM TPWIEraloT Jpyr K JpPyry HE IO BCEH
HOMHHAIBHOW TUIOMAJM TOBEPXHOCTH. DTO TPUBOJUT K TIEPEPACPENCICHUI0 HArpy30K |
YBEIMYCHHUIO Y/ICITBHOTO NABJICHUS HA EIUHUIYYy TUIONIaaM JUcKa. MHOTooOpa3ne W3MEHEHHH,
MIPOUCXOISIINX B KOHTAKT COCIMHEHNUU (PPUKIIMOHHBIX JMCKOB, TIPUBOJIUT K a0pa3uBHOMY HU3HOCY
BCJIEJICTBHE TUTACTUYECKOH MeopManuu 1 JUCTIeprupOBAHHSL.

B mpormecce skcruryataiui B MeCTax HanOOJBIIETO YACTHHOTO JAaBICHUS OCYIIECTBISIFOTCS
CXBaTHIBAHWE W CBAapHWBAaHUS JIMCKOB, YTO TPUBOJUT K TIIyOMHHOMY BBIPBIBAHHIO METalia C
o0Opa3oBaHUEM ITyOOKHX OOPO3/, YCTYNOB U BIAIHH.

[Ipu cxBaTbIBaHWM IUCKOB, YTO OYEHb YACTO OBIBACT B YCIIOBHUS JKCIUTyaTamuu, Mydra
paboTaeT, KaKk €IWHBIA BajJ, W MPHU CABIKEHHUH C MeCTa MHOTOTOHHOW KaOMHBI HE TPOUCXOJIUT
MIPOCKAIB3BIBAHUS JTUCKOB OTHOCHUTENBHO IpYyr JApPYyra, BO3HHUKAeT CHJBHBINH ITyCKOBOH TOK B
00OMOTKE 3JIEKTPOIBUTATEIISA, U CHCTEMA 3alllMThl OTKI0YaeT ero u craniwmio [1,2,3]. Ecnmu aucku
IIPOCKANb3bIBAIOT OTHOCUTEIBHO APYT APYyra, TO CTAHIMS TAaKXKe HE BpPaIllaeTCsl.

Takum oOpa3oM, O0€30TKa3HOCTh BCEW CTAHIMHM OMPEICISIETCS PabOTOCTIOCOOHOCTHIO
MeXaHU3Ma €€ BpallleHHs, COCTaBHOM 4acThI0 KOTOPOI'O SABJSETCS (PPUKLUOHHAS My(]Ta.

IIpoBeneHHBIE HCCIIENOBAHUS TEXHUYECKOTO COCTOSHUS MY(ThI MOCIE pa3IMYHBIX CPOKOB
9KCIUTyaTalliM Ha PEMOHTHOM 3aBOJIE€ M 3aBOJIE-U3TOTOBHUTENE IOKA3aTeIH, YTO CPOK €€ padoThl
OIpEeNeNsIeTCsl COCTOSTHUEM OCHOBHBIX (DPAKIIMOHHBIX 3JIEMEHTOB— AUCKOB (pHc.1).

VY CTaHOBJIEHO, YTO 3HAYUTENIBHOE BJIMSHUE HAa COCTOSHHE JAMCKOB OKAa3bIBae€T IOIPEIIHOCTh
¢dopmbl. OT Hee 3aBUCUT KOJIMUYECTBO BBIPHIBAEMOI0 METAJUIA Ha €AUHUILY TUIOILAIH.

Ha puc. 2. noka3aHa 3aBUCUMOCTb TOIIAJH B3PbIBOB OT MOrpemHocty ¢popmsl. 13 rpaduka
ClleflyeT, YTO HauMeEHbIlas IUIOLAa/]b BBIPHIBOB METaJlja MPOUCXOAUT MPHU MOTPEIIHOCTH (POPMBI
0,03-0,05 mm, a Haubospmas mpu 0,2-0,25 mm.

B mpomecce wuccienoBaHus JAMCKOB ObIIM  BBISIBIEHBl TpPU 30HBI: HIpUieraromias K
BHYTPEHHEMY OTBEPCTbIO; CPEHS YacThb JeTanell; Mpuieraromas K Hapy>KHOMY JUaMeTpy JUCKa.

Kpureprem paccesHUS NOJYYEHHBIX Ppe3yJbTaTOB OLEHKM TOYHOCTH CIY)KUT CpeaHee
KBeJpaTHuecoe OTKIIOHEeHue O . PacnpeeneHue 1o 30HaM oka3aHo B Tabi. 1

Ta6uamua 1. [Tokazarenu paccestHus BEIMYHH TOTPEIIHOCTH (POPMBI (MM)

30Ha
1 2 3
Jlvcku, ObIBIINE B 0,1003 0,1199 0,0657
JKCIUTyaTaIuu

W3 Tabn.1 cieayer, yTo HaUOOJbIIEE PacCesTHUE XapaKTEPHO Ui 2 30HBI, T.€. 30HBI CPEIHEH
yactu Jjetaneit [1,2,3] oka3bIBaeT IIEPOXOBATOCTH Y KOMILJICKTa JMCKOB, M3TOTOBJICHHBIX TIO
3aBOJICKOM TEXHOJIOTMHU U OBIBIIMX B 3KCIUTyaTallMU MOKA3alli, YTO OTIOPHAst IOBEPXHOCTh MPOHIIS
y JIUCKOB, OBIBIIMX B OKCIUTyaTalliH, OOJbIIE YeM Y JMCKOB, M3TOTOBJICHHBIX IO 3aBOJCKOU
TexHoJioruu (puc.l, 2).
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lxnje'rxa—o.lum 6

Puc. 1. IllepoxoBaTocTh KOMIIJICKTA JUCKOB, H3TOTOBJCHHBIX 10 3aBOJICKOM TEXHOJOTHH [3]

S, mm>

0,5

T

0,3 /

[17101ab BBIPbIBAHKS
e
....

4/

i

005 0,1 02 025 il i
Puc. 1. IllepoxoBaToCTh MOBEPXHOCTH JJCKOB

a-U3TrOTOBJICHHEBIC 110 3aBOHCKOﬁ TCXHOJIOTHH, 0-mocite HHHTGHBHOﬁ OKCILTyaTalluu
HapsAaay ¢ NOTrpCIIHOCTBIO (I)OpMBI 3HAYUTCIBbHOC BIINMAHNUEC HA KAYCCTBO CHUCIIIICHUSA OJUCKOB [3]
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Bricota HepoBHOCTEH 3HAUUTENBHO HIDKE Y JUCKOB, OBIBIIMX B OKciuryatauuu. OwHa
konebnercs ot 0,32- 0,4 MKM, a y TMCKOB, U3TOTOBJICHHBIX 110 3aBOICKOM TexHooruu ot 0,58- 0,72
MKM. DTO CYIIECTBEHHO BJIHSCT Ha XapaKTep B3aUMOJICHCTBHUSI KOMIUICKTa TMCKOB MEX]Ty COOOM.

BOJIBH_IOG BJIUSHUEC Ha pa60Ty JOUCKOB U CTCIICHb UX pa3pymeHH;1 OKa3bIBAKOT OTATOYHBIC
HaIpsDKEHUS, KOTOpble AeOopMUPYIOT AUCKHU. MccienoBanue 1Mo 30HaM BBISBIIIO 3HAYUTEIHHBIN
pa3dpoc BEIMYUH OCTATOYHBIX HampsokeHWH. CTaTWYeCKU aHaIu3 ONMpENeiril, YTO HauOOJbIIee
paccesiHie 0Ca0YHBIX HAIPSDKEHUH MOJTydeHo BO 2 30HE. Pacmpenenenue 1o 30HaM MpeacTaBiIeHO
B Tad.2.

Tabumua 2. [Tokazarenu paccestHUsI OCTaTOYHBIX HAIPSKEHUH

30Ha
1 2 3
Jlvcku, ObIBITINE B 1,3534 12,5226 1,3477
IKCIUTyaTaI[uu

BenuunHa paccesHUs OCTaTOYHBIX HampsbkeHUi Bo 2 30He 12 pa3 Oosbuie. Yem B1 u 3, uto
TaKXKe BIMSAET HA BEITUYMHY MOTPEITHOCTH (POPMBI TUCKOB. DTO TOATBEP)KIACTCS HAIUYHEM BO 2
30HE 3HAYUTENBHBIX pa3pyIICHUH TOBEPXHOCTH JeTald. MHKpPOCTPYKTYpa IUCKOB, OBIBIINX B
JKCIUTyaTally, MpeicTaBiseT coboil TpooctuT. Ha moBepxHOCTH 00€3yriiepoKeHHBIN ClOi He
obHapyxkeH. B 30Hax gedopmanuii n3MEHEHU B MUKPOCTPYKTYpE HE BhISIBIICHO. [2, 4].

BrIBOABI.

AnHanu3 QpUKIHOHHBIX My(]T, OBIBIIUX B SKCILTyaTaIllUH BBISBIIL:

— Hau0oJiblee BIMSHUE Ha pa3pylIeHHE JUCKOB OKa3bIBAET MOTPEIHOCTh (POPMBI;
— M3HOC JIUCKOB I10 TOJIIIMHE HE3HAYUTEIICH
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MPUHINAI PABOTHI CKOJIb3SIENA ONMAJTYBKHA U OITPEJIEJIEHUE
PACCTOAHUA MEXIY CTEP KHAMU JTOMKPATHbBIX PAM

Mawmenos [Ikeiixyn J2kauja oriibl— CTapIinii mpernoaBarenb, kadenpa TexHomorus
CTPOHUTENFHOTO HPOM3BO/CTBA, OpraHu3auy 1 ynpasinenus, AzMIU, jeyhun 59@mail.ru
MawmenoBa Kamans AramaJbl rbI3bl- CTapIINi MperoaBarenb, kadeapa TexHomorus
CTPOHUTENLHOTO HPOU3BO/CTBA, OPraHU3aluy U ynpapienus, AzZMIU

AHHoTanus. B naHHON cTaThe pacCMOTPEH MPUHIUN paOOThl CKOJIB3ALICH OmamyOKu, OCHOBHbBIE
AJIEMEHTBhI, OCOOCHHOCTH U3MEPEHHs U ONPEAETCHUS ONTHUMAJIbHOTO pPACCTOSHUS MEXAY
JOMKpPAaTHBIMM paMaMM onaimy0ouyHoil cuctemsbl. IIpuHumn pa®oTsl paccMaTpuBaeT JOMKpPATHI,
KOTOpbIE€ HCHOJB3YIOT MpU OETOHUPOBAHMU ONATYOKH, C TOMOIIBbIO KOTOPBIX TIOJHUMAIOT
onasyOKy Ha HY)KHYIO BBICOTY, JUIsl BO3BE/IEHUS JKeIe300€TOHHBIX COOpYKEeHUU. Takxe roBopuTCs
00 5(QPeKTUBHOCTH OCOOEHHO TPU CTPOUTENIHCTBE BBICOTHBIX 3[aHUN. 3MaHUA C Pa3HBIMU
IUIAHUPOBKAMHU M 3TAXHOCTBIO, a TaKKe MPoOIeMbl HaIS)KHOCTH U CEHICMOCTOMKOCTH pelIaroTces 3a
CUET MCIOJIb30BAHMSI OJTHOTO KOMILJIEKTa onaiyOku. JlaHbl MaTepuasbl U3 KOTOPBIX U3rOTaBIMBAIOT
CKONB3smy0 omanyoky. Crnenuduka padOThl PYUYHBIX, THUIPABIMYECKUX U IICKTPUICCKUX
JIOMKpPaTOB, C IMOMOUIBIO KOTOPBIX BEAETCS MOIBbEM OMNaTyOKH Ha HEOOXOJMMyIo BBICOTY. B
HepaboueM COCTOSIHUH (T. €. Ha XOJOCTOM XO/Ty) YCHJIFE paMbl JOMKpaTa M BEC COCETHEN OTaTyOKH
neperaeTcss Ha CcoceqHHEe JoMKparbl. JleneHue mUTOB ONalyOKM MO KOHCTPYKTHBHBIM
OCOOCHHOCTSIM MOXKHO pa3/ieuTh Ha KPYNMHO U MEIKOIUTOBYIO. OCHOBHbIE (POPMYIIbI
BEPTUKAIbHON HArpy3KH M PACCTOSIHUSA MEXKAY TOMKPATHBIMU CTEPHKHSIMHU.

KuroueBble ciioBa: apmaTypa, JOMKpAT, ONaixyoOKa, TOMKpPaTHBIM CTepKEHb, paboUMii 1Mo, pama

OPERATING PRINCIPLE OF SLIDING FORMWORK AND DETERMINING THE
DISTANCE BETWEEN RODS OF JACKING FRAMES

Mammadov Jeyhun Jaid- senior lecturer, department of Construction technology, organization
and management, AzZUAC, jeyhun_59@mail.ru
Mammadova Kamala Agamaly- senior lecturer, department of Construction technology,
organization and management, AzZUAC

Abstract. This article discusses the principle of operation of the sliding formwork, the main
elements, the features of measuring and determining the optimal distance between the jacking
frames of the formwork system. The principle of operation considers jacks that are used when
concreting the formwork, with the help of which they raise the formwork to the desired height for
the construction of reinforced concrete structures. It also talks about efficiency especially in the
construction of high-rise buildings. In seismic regions, the problem of their reliability and seismic
resistance is being solved. Using one set of formwork, by reconfiguring it, the construction of
buildings of various planning solutions and different number of storeys is carried out. Given the
material from which the sliding formwork is made. The specifics of the operation of manual,
hydraulic and electric jacks, with the help of which the formwork is lifted to the desired height. At
idle, the forces from the jacking frame and the weight of the formwork adjacent to it are transferred
to adjacent jacks. The division of formwork panels according to design features can be divided into
large and small panels. Basic formulas for vertical load and distance between jacking rods.
Keywords: reinforcement, jack, formwork, jack rod, working floor, frame
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BBenenue u 0630p gurenarypsl. B HacTosiiee BpeMsi UMEETCsl IOBOJIBHO IIUPOKUN OTIBIT B
WCIOJIb30BAHMHU CKOJIB3SIINX ONATyOOYHBIX CHUCTEM B MHUPOBOW IpakTHKe cTpoutenberBa [1]:
3/1aHus MOBBILIEHHON ATAKHOCTH, B YaCTHOCTH MHOT'OATA)KHBIE JKUJIbIE IOMA, CIIajbHbIE KOpILyca
[IAHCMOHATOB, TOCTUHMIIbI, OTEJIU, CAHATOPUU U T. [T .

Ckomnp3simasi onanxyOKa MOABIKHA 1O MPUHIUITY ACHCTBHS M MOXET OBITh MOJHSATA BBEPX
JOMKpaTaMu Oe3 TpepbiBaHus mpolrecca OeToHMpoBaHus. CKOJB3AMIas OnanxyOKa HCIIOJB3YeTCs
JUTSL BBICOTHBIX JKeJIe300€TOHHBIX KOHCTPYKIIHHA, COCTOSIINX U3 BEPTHKAIBHO YCTAaHOBICHHBIX CTEH
C TIEpEMEHHBIM ce4YeHHEeM. VIcrob30BaHNe CTEHOBOW OMAalyOKH MEPEMEHHOTO CEYSHHS OCOOCHHO
BaXHO IIPU CTPOUTEIHCTBE BBICOTHBIX 3HaHui (Oosee 16 sraxeil). 3maHUS CMHHHMAIBHBIM
KOJIMYECTBOM OKOH, JIBEPHBIX IPOEMOB, BCTPOCHHBIX jAeTaned u aneMeHToB (puc. 1). K Hum
OTHOCSITCS CKJIaJbl pa3jIMYHbIX MAaTepuajoB, JAbIMOBBIE TpPYObl, TpajupHH, SAOpa 3JaHUH,
pesepByapel, paauo/TB OamrHmW, mIaXThl, MNHCTEPHBI H T.J. BaXHBIMH TPEHMYIIECTBAMH
HCIIOJIb30BAHUS CKOJIB3SIIEH ONamyOKy B TAKUX KOHCTPYKIMSX SIBJISIFOTCSI CKOPOCTh CTPOUTENLCTBA
1 3HAYUTENIbHOE COKpallleHue BPEMEHH, a TAK)Ke TPY/103aTpaThl U CTOUMOCTb.

AR 2 Sy
- 10 10 |:
; =4 e
5 I
. 6 0 0
1miw 98 7
o 6 6 9 6 7
C 3 ‘/'I |-/

Puc. 1. Cxomnp3simas onamyoka:
a— BH/JI B IUTaHE KPYIJIOH KOHCTPYKIIMH, O— TOT K€ BUJ MPSAMOYTOJIbHONU KOHCTPYKIUH,
B— TMO3UIIMH JOMKPATHBIX paM
1- pabGouyas momiaaka, 2— HaCOCHask CTAHIUA, 3— OCHOBHOE 37aHuE, 4- HACTUJI, S— IIaXTHBIH
MOJABEMHUK, 6— paMbl IOMKpaTa. 7 — CTEpKHH IOMKpaTa, 8 — OeToHupyeMasi KOHCTPYKIus, 9 -
noMkpat, 10 u 11— BHenHMe 1 BHyTpeHHUE TUIUTHI 3aTBOpA [ 1]

Puc. 2. CrenoBas onanyoka [1]
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IMocTaHoBKa 3agayM W MeTOAbI pelleHusl. B oTinmune oT COOPHBIX Kene30— OCTOHHBIX
KOHCTPYKLMH, MOHOJMTHBIE KOHCTPYKIIMM HEMMEIOT IIBOB, YTO CIIOCOOCTBYET IOBBILIEHUIO
CeMCMOCTOMKOCTH. XapaKTEPUCTHKU 3JaHUS B CKOJIB3SIICH OmaayOKe MO3BOJIAIOT PACHIMPHUTH
JMara3oH apXUTEKTYPHBIX U IUIAHUPOBOYHBIX PEIICHUH, a TAaKXKE€ YIYULIUTbh 3BYKOU3OJLILMIO U
TEIUIOBbIE CBOMCTBA 31aHui. IIpu cTponTenbCcTBe 31aHUNM B CEMCMUYECKHX paliOHaX OHA pelaeT
po0IeMBbl MX HAJACKHOCTH U ceiicMocTolKocTH [2,3].

Puc. 2. Ilonepeunsrii pazpe3 onaayO00YHOM CHUCTEMBI.

1 — ropu30HTAIBHBIA PETYIATOP, 2 — TUAPABIMYSCKUN TOMKPAT, 3 — paMbl CKOJIB3SIIEH ONaTyOKu,
4 — pabouue A0cKH, 5 - pabouuil MUT ONaNyOKu, 6 — JOMKpaTHasl ITaHra, 7 — MOJIbI OBECHBIX
HACTUJIOB, 8 - pabouMii HACTHII MOAMOCTEH, 9 — TpyOa MeTayuImdeckKas,

10 — BHemHEe orpaxkaeHue 3]

CucremMbl YKIAJIKU B CKOJB3ALICH oOmamyOKe MO3BOJISIOT BO3BOJAUTH 3AaHUS C PA3IUYHOM
TUTAHUPOBKOM M YpPOBHEM TIOJia C TMOMOIIBIO OJHOTO KOMIUIEKTa omanyOku. OmamyOka ymoOHa,
KOT'JIa HECKOJILKO 3JIaHHi TIOCTPOCHBI PSIOM JIPYT € JIPYroM M KOTJA BBICOTA OJHOTO 37aHUS HE
MPEBBIIAET 25M, 3TO MOXKET ObITh SKOHOMHUYECKH OuYeHb 3¢ (dekTuBHbIM. (puc. 1). OmamyOka
COCTOMT W3 JIBYX MaHEJCH OJWHAKOBOW BBICOTHI, BHYTPEHHEH M BHEIIHEH (pUC. 2), KOHCTPYKIIHS
KoTopoil HemsmeHHa [4]. [[Ba sipyca omamyOKu pa3MemIaloTCs MO BHEIIHEMY W BHYTPEHHEMY
MepUMETPY MaHeJH, YTOObl COOTBETCTBOBAThH BBHICOTE MAaHENH, 00eCreurBasi yCTOMUYNBOCTh MaHEIH.
[TocTOSIHCTBO KOHCTPYKIIMU Takke oOecreunBaeTcs onanyO0O4YHBIMU OajKaMu, pa3MeleHHbIMUA Ha
JIBYX YpOBHSIX, OJWH CHAapyXH, IPYrod BHYTpUM MaHENU. ODTU Oalku TepearoT ycuiue Ha
METATUNYECKYI0 TOMKPATHYIO paMy.

PacronokxeHHas Hajg BceM NEpUMETPOM ONalTyOKHM, OHA TepeJaeT Bec BCeW omamyOku Ha
JOMKpPATHBI CTEp)KeHb, JUIMHA KOTOPOHM CcOcTaBisieT 5 — 6M u auamerpoM 28mm. Paccrosiaue
MEXAY IOMKPaTHBIMU paMaMU OIpPEAETSETCS] pacuYeTHBIM IyTeM B 3aBUCHUMOCTH OT HarpyskH,
JeMCTBYIONIEH Ha JOMKpaTHBIE paMbl. JlelicTByrOIIast Ha HETO Harpy3Ka, JoJKHA OBITh HE OoJee 2M
B Cllydyae KpyIibIX cTepkHed. Hecymas crmocoOHOCTH cTepykHeH MoJbKHA ObITh OoJiblle, YeM
Hecylasi CHOCOOHOCTh BCEX HArpy30K WIIM HANpsOKEHHWH, OeHCTBYIOIUX Ha HUX. HibkHue
JOMKpaTHbIE CTEpP)KHU TPUBAPUBAIOTCA JJIEKTPOCBAPKOW K apmaType (yHAaMeHTa 3JaHHUs.
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CrepkHHU YKJIaJbIBAIOTCS JIPYT HA IPYra, U COEIMHEHUE UMEET Pe3b0y, IPUUEM HUKHUMN CTEPKEHD
HMeeT BHYTPEHHIOK pe3b0y C BBITOUKOMN, a BEPXHUM - HAPYKHYIO pe3b0y ¢ XBOCTUKOM.

PekoMenayeTcsi MpenycMOTpPETb COCEIHHE apMaTypHbl€ IIBbI, IPAKTUYHO pacroJiararb
CMEXHBIE apMaTypHbIE HIBBI HAa Pa3HbIX YPOBHSAX. B JOMKpaTHBIX paMax TUIAPABIMYECKUE WU
JNEKTPUYECKUE JIOMKpPAThl KpEMmsTCs K BepxHeH dactu pambl. [logbeMHbIE JTOMKpATHI
WCTIONB3YIOTCS ISl OJHOBPEMEHHOTO TIOJbeMa BCEX JJIEMEHTOB OMNANyOKHM Ha JIOMKPATHBIX
cTepkHsIX. JloMKpaTHbIe pamMbl MU BEpXHHUE OanKku TOJIEPKUBAIOTCA HAPYKHBIM HACTHJIOM C
OTpaKJICHUSIMH, TJI€ COCPENOTOUYEHbI padoune U BCe MaTepuaiabl U 000pyJ0oBaHUE, HEOOXOIUMBIE
st onayoku. Kpome Toro, CHapy)Xu W BHYTPHU ONATyOKH JUIs HCIIpaBiieHUs ae(eKkToB OeToHa U
yAaJeHUs 3aKJIaJHbIX JeTaleil 1 onanyOKu MOCTa UCIOJIb3YIOTCS IOJIMOCTH Ha LIETTHBIX [10/IBECAX.

Kak npaBuiio, Hacocsl U pacrpeeIUTeNbHbIE CTAHLIUN CUCTEMBI pacIoJiaraloTcsl Ha HacTUJIax
B paboueil 30He. ['mMapaBiuueckue pa3BOJKH MPOKIAABIBAIOTCS MO Maly0e Uil COETUHEHUS
KaXJOro JIOMKpaTa M HAacoCHOW craHuuu. JloMKpaTbl uUMEIOT rpy3onoabeMHocTs g0 101, a
KOJIMYECTBO JOMKpATOB, OJJHOBPEMEHHO Pa0OTAIOIIMX HAa OJHOM OOBEKTE, MOXKET JocTurare 160-
200, B 3aBUCUMOCTH OT pa3Mepa 3/1aHusl.

BonbImMHCTBO TOMKpAaTHBIX paM KOHCTPYKTHBHO HMEIOT JIB€ CTOWKH, HO B MeCTax
MepeceyeHus] WM TPUMBIKaHUS CTE€H MHCIOJIb3YIOTCS COOTBETCTBEHHO C Tpemsi WM Oosee
ctoiikamu. OnanyOka peiKo M3roTaBJIMBAETCA M3 OJHOTO MaTepuasa; yallle BCEro ee JeslaloT U3
JepeBa U MeTaia. B naHHOM perieHMy HacTWi M OajKu M3rOTOBJIEHBI M3 JEPEBa, a OCTalbHAs
4acTh KOHCTPYKUUH - U3 MeTayuia. OOmuBKa (BHYTPEHHSISI IOBEPXHOCTh MaHeNIel OmamyOKu) eciu
1enblo onaixyOku siBisercss Bo3BereHue 10 u Oojiee OAHOTUIIHBIX KOHCTPYKLHH, HCIOIB3YETCS
CTanh WM BojocToiikas (anepa. Ecimm oO0bem paboT HEOOMBINONW, MCHOJIB3YeTCS JEpEBSHHAS
3aKiienka. B 3aBUCMMOCTH OT CTPYKTYpHI IIHUTA OMATYOKy JENAT Ha KPYIMHYIO M MEJKO-IIUTOBYIO.
[locnenusisi Gosiee yHHMBepcalbHa, HO TpeOyeT 3HAYUTENbHBIX TpyAO3aTpaT Ha YCTAaHOBKY U
nemoHTax. Koria ncrosib3yroTcsi MeJKHe IUTHL, UX JeNaloT 0ojiee KPYIHBIMU 3a CUET MPUMEHEHHUS
COEJIMHUTENIbHBIX CTBIKOBBIX 3J€MEHTOB. [Ipu KMCHONb30BaHUU KPYMHBIX HIUTOB B KOHCTPYKIIHIO
naHenu BiimoudaroT Oanku. [laHenun W3roTaBIMBAIOTCS Kak IUIOCKMMH, TaK W U30THYTBIMH, UTO
MO3BOJIIET CO3/aBaTh pPa3HOOOpa3HbIE apXUTEKTypHbIE (GopMmbl dacaga. OmnanyObouyHBIC IMaHETH
00bI4HO UMerOT BbIcOTy 1,1-1,2M, ¢ cyxkenuem Ha 0,5% (pacmmpssch BHHU3), TaK YTO PAcCTOSHUE
MEXy IuTaMu BBepxy Ha 10-12 MM MeHbIre, yeM BHH3Y. OnairyOKa JUIsl yaydlieHUs CKOJTBKECHHS
Ha BHYTPEHHHE CTEHKU OTNaTyOKH Mepejl YKJIaIKoH OeToHAa HAHOCUTCS Macjo CoJiapku [3].

Hago oOpartuTe BHMMaHMEe Ha TO, YTO MHMHHMMAJIbHAs TOJIMHA CTEHOK OETOHHUPYEMOM
KOHCTPYKIUU COCTaBIIsIeT 12¢cM, Ha/I0 TakKe CIEAUTH 3a MOPSAIKOM ONepaluil U CKOpOCThiO padoT,
YTOOBI TPEHHE HE 0CIA0IAI0 OETOH MPH MEPECTAHOBKE ONATYOKH.

[Tpu Toymmuue cTenbl 12¢cM Macca roToBoi OETOHHON CMECH HaJl 3a30pOM MEXy ONalyOKOH
rOTOBOM OETOHHOU CMeChIO MpEeBbINIaeT cuily TpeHus. Cuiia TpeHus MexAy OETOHOM M CTeHKaMu
omanyOKd CTaHOBUTCS BBICOKOW. [l moabema omanyOKd HCIOJB3YIOTCS JOMKpAThI: PY4YHBIE,
TUAPABIMYECKUE WM DJCKTpUYECKUe. XapaKTepUCTHKH €ro paboThl TaKOBBI: KOTJa OH HeE
UCIIOJIb3YeTC s, YCHIINE MOABbEMHON paMbl M Bec ONalyOKH mepenaroTcs Ha onanyoky. Ero pabdora
XapaKTepU3yeTcs TeM, YTO OmNajayOKa MOTNepeMEHHO IepeMelIacTcsl Ha HOBBIM 3Tax, MO3ITOMY,
KOT/Ia OH HE HCIOJb3yeTCs, YCUINE BUHTOBBIX JIOMKPATOB U BEC COCEIHEN OMaayOKu mepefaroTcs
Ha coceqHue noMKparthl. OmamyOKka moJHUMaeTCs moovepeaHo [4,5].

[Ipu ucnosb30BaHUU PYYHBIX BUHTOBBIX JTOMKPATOB CTEPKHHU JOMKPATOB OCTAIOTCS BHYTPH
pamBbl.
BeprukanbHas Harpyska, majaroomias Ha OCh CT€Hbl, OPUEHTUPOBOYHO MOKHO OIPEAEIATH
¢dopmymnoit 1,2:
q = 337B + 900 (1)
31ech, B — mmpuHa 30HbI Harpy3ku, M,
Torma paccrosiHue MEXTy TOMKPATHBIMH CTEPKHIMU MOKHO OTPeNeNsITh PopMynoi 2:

_ f-F-R
337B +900
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Tabumuna 1. 3aBUCUMOCTh BEPTUKAJIBHOM HArpy3KH, MaJaroliail Ha OCb CTEHBI,
B 3aBUCHUMOCTHU OT LIMPHHA 30HbI HATPY3KH

B,m 3 4 5 6 7 8
g,Kkr 19,1 22,5 25,85 29,2 32,2 3

BeiBoabl. B cBs31 BBIIIEN3/10)KEHHBIM MOYKHO C/IEJIaTh CJIEIYIOLIUE BbIBO/IbI:
1. B 31aHusX NOBBIIEHHON 3TaXKHOCTHU MOKHO MCIIOJIb30BaTh CKOJIB3SIIYIO ONAIyOKy, C TIOMOIIbBIO
KOTOPBIX OETOHHBIE PA0OTHI MOYKHO BBIIOJIHATH OBICTPO U HAJIEXKHO.
2. JIoMKpaThl C TOMOIIBIO KOTOPBIX BBIMOJTHSIIOT pabOTHl MO HWCHOJIB30BAHUIO CKOJB3SIIEH
onasyOKy HaJeKHbI B UCIIOIb30BaHUU U JOJTOBEYHBI.
3. TlocTosIHHOE YCOBEPIIEHCTBOBAHNE KOHCTPYKIIMHU CKOJIB3SIIEH OMaTyOKH MPUBOJIHUT K JIETKOCTH
UCIIOb30BaHUs €€ 1 YHPEKTUBHOCTH.
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BINANIN ENERJI SOMOROLIYINO TOSIiR EDON XARICi KONSTRUKSIYALARIN
NORMALASDIRILMIS ISTIiLIK- TEXNiIKi PARAMETRLORI

Okbarova Samirs Misirxan- t.e.n., dosent, Miihondis sistemlari va qurgularmin tikintisi kafedrasi,
AzMIU, samira.akbarova@azmiu.edu.az

Xulasa. Qoruyucu konstruksiyalarda bas veron enerji itkilori osason istifado olunan ingaat
materiallarin istilik-texniki gostoricilorindon, binanin istismar sortlorindon, optimal konstruktiv-
memarlig-dizayn hollorindan va tikinti rayonun iglim gostoricilorindon asilidir. Hal-hazirda Baki
soharinds binalarin xarici divarlarmin 0,2- 0,4 m qalinliginda shongdasindan vo ya bosuqlu karpicdon
horilmasi qlivvads olan ingaat normalarma goro enerji effektivlilik tolobini ¢domir. Magaloda
binalarin istilik miihafizasi problemlarinin halli ndgteyi-nozordon insaat konstruksiyalarinin optimal
layihalondirilmasi tiglin xarici konstruksiyalara goyulan taloblorin tohlili aparilib. Bunlarin 6donilmasi
Uclin shangdasindan olan xarici divarin galinligi 1,34m, bosluqlu karpicdan 0,97, masamali betondan
(Gobustone) iso 0,28m-don az olmamalidir. ©hong dasindan vo bosluqlu karpicdon gostarilon
qalinligda xarici divarin horiilmasi iss real deyil. Miiasir binalarin enerji effektivlik tolobina cavab
vermasi Ugun bu nov xarici divar konstruksiyalarinda miitloq istilik izolyasiya gatindan istifado
olunmalidir.

Acar sozlar: faktiki termiki migavimat; istilikkecirmo omsali; istilik itkilori; enerji effektivliyi;
istilik mithafizosi

NORMALIZED THERMAL- TECHNICAL PARAMETERS OF EXTERNAL
CONSTRUCTIONS AFFECTING THE ENERGY EFFICIENCY OF THE BUILDING

Akbarova Samira Misirkhan- PhD in tech.sc., ass. prof., department of Construction of
engineering systems and facilities, AzZUAC, samira.akbarova@azmiu.edu.az

Abstract. Energy losses occurring in the building envelope structures mainly depend on the thermal
and technical indicators of the used construction materials, the operating conditions of the building,
optimal structural-architectural-design solutions and climatic indicators of the construction region.
At the moment, the outer walls of buildings in Baku with a thickness of 0.2-0.4 m from limestone or
hollow bricks does not meet the energy efficiency requirement according to the valid construction
norms. In the article, from the point of view of solving the problems of thermal protection of
buildings, an analysis of the requirements imposed on external structures for the optimal design of
construction structures was carried out. The thickness of the outer wall made of limestone should not
be less than 1.34 m, hollow brick 0.97 m, and porous concrete (Gobustone) 0.28 m. It is not realistic
to build an external wall of the specified thickness from limestone and hollow bricks. In order to meet
the energy efficiency requirements of modern buildings, a thermal insulation layer must be used in
this type of external wall constructions.

Keywords: actual thermal resistance; heat transfer coefficient; heat losses; energy efficiency; thermal
protection
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Giris. Muasir dovrdo hayat faaliyyatinin bir ¢ox mixtalif saholorinds oldugu kimi insaat
sektorunda da enerjinin somarali Vo gonastli istifadasi diinya saviyyasinds qlobal vo prioritet
mosalolordon biridir [1]. Binalarin tikintisi, istismar1 dovriinda isidilmasi/soyudulmas: vo
ventilyasiyasi ti¢lin enerjidon minimal istifads yolu ils binalarda insanlarin yagamasi va foaliyyati Gictin
normativ mikroiglimin, konstruksiyalarin tolob olunan etibarliligi vo uzundmurliliydinun, texniki
avadanliglarin isi, iglim garaitinin tamin edilmasi {igiin binalarin istilik mithafizasi taloblorina miivafiq
hoyata kegirilmalidir [2]. Son dOvrlor binalarin faktiki enerji istehlaki bir ¢ox miixtalif sobablordon
asihh olaraq koskin sirotdo artmaqdadiwr. Bu baximdam enerji effektivli binalarm (EEB)
layihalondirilmosi vo insast xiisusi ohomiyyat kosb edir. Binalarin enerji effektivli olmasi
konsepsiyasina bes aspektdon yanagsma mogsadauygun hesab olunur [3]:

— optimal memarliq- dizayn- layiha hallori;

optimal xarici konstruksiyalarin se¢imi;

mitaraqqgi kommunikasiya- mihandis sistemlori;

barpa olunan enerji monbalarindan istifads;

— mihondis sistemlorinin enerji monitoringi va diizgiin istismar.

Mogalads binalarm istilik miihafizasi problemlorinin halli négteyi-nozordon ingaat
konstruksiyalarmin (xarici divar, dogomo, tavan, pancaralorin) optimal layihalondirilmasi tigiin
xarici konstruksiyalara qoyulan taloblorin tohlili aparilib.

Tadqgiqat metodologiyasi. Xarici qoruyucu konstruksiyalar otaqlar1 bilavasits xarici iqlimin
tosirlorindon qoruyur vo iki miihit arasinda sorhad yaradir. Xarici divar, qap1, ortiik, dogoma, pancaralor
binanm xarici qoruyucu konstruksiyalaridir. Ilin soyuq dovriinde xarici havanin temperaturunun asagi
diismosi vo kiiloyin tasiri naticasinds otaglarin xarici qoruyucu konstruksiyalarinda istilik itkilori bag
verir. Soyuq dovrdo istilik itkilorinin, isti dovrds iso daxil olan istilik migdarmnin minimallasdiriimasi
goruyucu konstruksiyalarin optimal konstruktiv hoalli naticosindo miimkiindiir. Avropa Birliyi Enerji
Agentliyinin molumatia goro optimal layihslondirilon binalarmn xarici qoruyucu konstruksiyalarinda
enerjiyo gonaot potensiali 80+85%, divar konstruksiyalarinda iso 20+30%-dir [4]. Xarici saquli
konstruksiyalardan bas veran istilik itkilorinin yarisi (47%) qeyri-bircins istilik-texniki birlogmarin
konstruktiv hallorindon asilidir.

Binalarm asas elementi olan divarlar binanin hacmi planlasdirilma hallini taskil edirak bir sira
muhim vazifalor dasiyir: insanlar1 xarici mithitdon goruyur; daimi vo mivaqqgati yiklori blindvraya
oturur va s. Pancara, gapi, balkon va digar elementlorls birlikds divarlar binanm xarici gériiniisiiniin
yarasiqli olmasinda osas movge tutur. Karnizlor vo kiirsiiliik divarlar1 da divarlarin ayrilmaz
hissaloridir. Binalarin timumi dayarinin 20%- o godorini divarlar toskil edir. Daxili divarlar eyni
zamanda arakosma vazifasini do dasiyir [5].

Normal istismar ti¢iin divarlar asagidaki toloblora cavab vermolidir: lazimi gador méhkom va
davamli olmali; mithafizo etdiklori hocmlorin temperatur - nomlik rejimini saxlaya bilmoli; akustika
— otaglarin toyinatindan asili olaraq lazimi gadar saskegirmo gabiliyystine malik olmali; binanin
odadavamliliq doracasindon asili olaraq normada tolob edildiyi godor odadavamli olmali;
konstruksiyalar elo olmalidir ki, binani industrial tisulla tikmok muimkin olsun; igtisadi noqteyi
nozardon bitlin texniki taloblori 6domoklo divar sahosi minimum yiingiil olmali vo ucuz basa
galmoalidir.

Xarici konstruksiyalarin enerji effektivli olmasi onlarin istilik izolyasiya materialinin istilik-
texniki vo fiziki xassolori ilo borabor konstruksiyanin xiisusisyyatlori, istismar gortlori vo materialin
konstruksiyada yerlosmosindon shomiyyatli doracads asilidir. Istilik izolyasiya materiallarmn istilik-
texniki xassolorini bilmak konstruksiyalarin osas horgii gatinin diizgiin hesablanmasi, izolyasiya
materiallarinin diizgiin se¢ilmasi, izolyasiya iglorinin layihalondirilmosi vo maksimal effektivliyinin
tomin olunmasi, atraf mihdt amillorinin tasir doracalorinin hesablanmasi, konstruksiyalarm istismar
xidmatlorinin diizgiin yerina yetirilmasi Gglin zaruridir. Bu giin Azarbaycanin ingaat mokaninda daha
¢ox minerallasdirilmis 16vhalordan, yingil va moasamoali betonlardan, kdplklondirilmis
materiallardan mineral yundan istifado olunur. Izolyasiya 16vhalori osasan binanin fasad torofindon
istifado edilir, yungll vo mosamali betonlar iso birbasa tikinti- horgi prosesinds totbiq edilir.
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Moisatds iSo insanlarin daha ¢ox istifads etdiyi izolyasiya materiallarindan penoplasti, siiso-pambigi
gOstormok olar. Mineral yun asason bazalt dasinin yiiksok temperaturlarda oridilorok lif halina
gatirilmasi ilo oldo edilon bir istilik izolyasiya materialidir. Umumi olaraq mineral yun 30+200
kg/m3 sixliqlar1 arasinda istehsal edilir. Dosak, 10vha vo tokmo olmagla mixtalif tiplori vardir.
Miihitin temperaturu artdigca istilik izolyasiya migavimati azalir. Kopiiklonmis poliuretan (PUR
Rigid Polyuethan Insulaton) istilikkegirmo, sortlik, tozyiq migavimati, sixliq kimi xiisusiyyatlo bir-
birindan forqli bir ¢ox novii olan genis bir material ailasinin imumi tasviri olaraq gostarilir. Poliuretan
istonilon gaydada istehsal edilmasi (I6vha, boru, yerinda plsklrtms va s.) digor materiallara qarsi
ustiinluk teskil edir. Poliuretan formasiz vo kbhna izolyasiyali sathlors asanligla uygunlasa bilmosi
xususiyyatino, yaxsi bir totbig etmo ilo mikommal yapisma qabiliyystine malik vahid kasikdoki
istilik izolyasiya gabiliyyati yaxsi olan yiingiil bir materialdir. Poliuretan kopiik iimumi olaraq qapali
mosamoli qurulusu sayasinda suyu torkibine almaz, lakin su birlosmo yerlorindon sizaraq kopiiylin
altinda toplana bilar, Gistlinds vs altinda toplana bilacok su da zamanla kopiiyiin yumsalmasina Sabab
olur. Poliuretan digar polistrollara goro daha bahalidir.

Hoacm gokisi 900 — 2200 kg/sm? - o godor olan shang, qum, tuf vo digor tobii misar daslari
insaatda divarlarin tikintisindo genis totbiq edilmakdadir. 75 — 200 markali adi bismis karpiclordon
horalon divarlar kimyaovi tosirlora do doziimlii olur. Bundan basqa, yerli soraitdon asili olaraq divar
horgilorinds kicik olgulti beton vo gil bloklardan vo digor materiallardan da genis istifado
edilmokdadir. Divarlar shong, mirokkob va ya sement moahlullunda hoériiliir. ©hong mohlulu asasen
azmortoboli binalarin divarlarinda isladilir. Diraklorin, yiikdasiyan divarlarm, kiirsiilik divarlarin vo
digar ¢ox mohsul yerlords hdrgiini sementmohlulunda aparirlar.

Xarici divarlarin qalinligint miioyyon etmok Ugun evvolco statik hesablamalarla onun
yiikkdagima qgabiliyyatini, sonra divar materiallarmin xiisusiyyatini vo insaat aparilacaq yerin iqlim
soraitini nozoro almagqla istilik texnikasi hesablamalar1 ilo bu galnligmi toyin edirlor. Horgu
elementlorinin divarda birgs islomasinin tomin etmok mogsadi ilo horgii tikislorindo baglamalar
yerina yetirilir. Ust vo alt corgo tikislorinin bir — birinin Uistiina diismomosine baglama deyilir. Bunun
Ucln horgu elementlori mixtalif istigamatds qoyulur. Divarin uzununa istigamatdsa qoyulan hérgi
elementina boy elementi, enina istigamatds goyulan elements iso kallo elementi deyilir.

Divar horgusinds tikislarin iKi corgs vo ya coxcargs baglamalarma miitlaq riayat edilmolidir.
Bir — birinin 0Ostlnl tutan corgalordo nego cargo boy elementindon sonra kollo elementinin
qoyulmasina horgii corgaliyi deyilir. ikicorge baglamada corgalorda ndvbs ilo boy vo kallo elementlori
bir — birinin Ustline diiziiliir. Quruluslarina gora karpic divarlar bircinsli va yiingullosdirilmis olmagla
forglonirlor. Bircinsli divarlar bosluglu vo ya yungul karpiglordon hordlir. Yingullosdirilmis
divarlarda karpiclordon basqa, horgids istiliyi pis keciron materiallar da isladirlir. Divar hérgularinda
250x120x65 mm 6l¢ili adi vo 250x120x88 mm 6lculi modul karpiclorindan istifads edilir. Divarin
horgii aralari istilik — izolyasiya materiali ilo doldurulmagla hériiliir. Istilik — izolyasiya materiali kimi
yungul masamali betondan vo ya das yunundan istifads edilir. Karpic divari daxili torafdon gips va
ya digor istilik — izolyasiya tavalar1 ilo Gzloyirlor. Yerli tobii daslardan effektiv istifado edilmasi
ingaatda miitoraqqi movge tutur. Misar daslarindan horiilon divarlarda baglamalar asanligla yerino
yetirilir. Bir ¢cox hallarda tobiidaslardan horiilon divarlarin xarici sothlorinds tamamlama islori
aparmaq lazim golir. Tobii daslardan yonulan elementlor va detallar daha yarasiqli olur. Yerli ingaat
materiali kimi istifado edilon misar daslarindan horiilon divarlar nisbaton ucuz basa golir. Divarlar
karpiga nisbaton misar daslarindan daha tez horiiliir.

Tobii daslarm hacm ¢akisi 1800 kg/sm? godor olur. Divarlarin miihiim konstruktiv detallarindan
biri do deformasiya tikisloridir. Divarlarda verilon homin yariqlar temperatur vo ¢okmo tikisloridir.

Cox uzun divarlarla temperaturun doyismoasi naticasinds ¢atlar amolo golmosinin garsisini
almaq {liglin temperatur tikisi qoyulur. Bu tikiglo divar, bundvronin ustiindon baglayaraq divarin dama
¢1xan iistiino qodor kasilir. Iqlim soraitindon asili olaraq temperatur tikislorini arasndaki mosafo 30 —
200 m - o godor doayisir. Cokmo tikisindon binanin miixtalif hissalorinds geyri — mintazom ¢okmo
g0Ozlonildikds istifads edilir. Cokma tikisini hamsarhad hissalorinin har biri saquli siiratds voziyyatini
doyisdikda bir hisso ¢okdikda digor hisso torpanmomoalidir. COkmo tikisindon binanin miixtalif
hissalorda geyri— miintozom ¢okmo tikisinin hamsarhad hissalarinin har biri saquli siirotds voziyyatini
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doyisdikda bir hissa ¢okdiikda digar hissa tarpanmamalidir. Cokmo tikisi temperatur tikisi vozifasinda
dasiya bildiyi halda temperatur tikisi ¢okmo tikigini avaz edoa bilmoaz. Misar daslarindan horiilon
divarlar yarasiqli, mohkom va yerli iglim soraitino muvafiq termik gabiliyysto malik olmasi ilo
farglonir. XK qoyulan taloblor: normalasdirilmis istilik mithafizo sortlorinin 6danilmasi, sanitar-
gigiyenik, dizayn, isiqlandirma, sos izolyasiyasi vo S. Qoruyucu konstruksiyalarm uzundmiirliliyii
lazimi davamliligi olan materiallardan (saxtaya davamli, riitubato davamli, korroziyaya, yiiksok
temperatura, dovri temperatur doyismalorina vo otraf muhitin digor dagidict tasirlorina davamli)
istifado yolu ilo, zorurat oldugda konstruksiyalarinin elementlarinin xtsusi mihafizasi nozards
tutulmagla tomin edilir.

IN vo Q 23.02.2003 “Binalarm istilik miihafizesi” layihalondirme normalarina osasan Xarici
goruyucu konstruksiyalara qoyulun istlik-texniki taloblor asagidakilardir [6]:

1.soyuq dovrds kifayat godar istilik miihafizasi xassalorini tamin etmok -qoruyucu kornlosrt”{uksiyalarln
umumi termiki mugavimoti normalagdirilan qiymoatlordon ¢ox olmalidir R, 2R ( ayrl-ayri

konstruksiyalar Uzrs talob);

2.daxili havanin temperaturu ilo qoruyucu konstruksiyalarmn daxili sathlorinin temperaturu arasindaki
faktiki temperatur forqi normalagdirilmis gostaricidon az olmalidir A¢ < At" ( sokil 4 );

3.goruyucu konstruksiyalarin buxarkegirmaya qarsi faktiki miigavimoti normalasdirilan gostaricidon

¢ox olmaldr R >R°™ ;
4.zoruri hava kegiricililiyini tomin etmok- binalarm qoruyucu konstruksiyalarmin havakegirmaya

qars1 faktiki miiqavimoti normalasdirilan gstaricidon ¢ox olmahdir: R, > R™™

5.isti dovrdos istilik dayaniqligini tomin etmok;
6.otaglarda talob olunan temperatur-namlik rejimini tomin etmok [8].

Cadval 1. Binanin xarici konstruksiyalarinin asas normalasdirilan gostaricilori [9]

Dovr Normalagdirma magsadi Osas normalasdirilan
gostoricilor
1929-1979 Daxili komfortun tamini Xarici konstruksiyanin termiki
mugavimati
1980-2002 Insaat vo istismar dévrlorindo Ayri-ayri xarici
imumi enerji istehlakiin konstruksiyalarin faktiki
minimallagdirilmasi termiki migavimati
2003- bu vaxtadok Isitmo dévrii tciin enerji sarfinin Binanin xiisusi istilik
azaldilmasi muhafizasi gostaricisi

Cadval 2. Qoruyucu konstruksiyalarm istilikotlirmays miigavimatinin
normalasdirilan qiymotlori, Rreq, m? © C/Vt

Binalar vo otaqlar Isidilmo d&vriindo Divarlar

daraco- sutkalar, ucln
Dq¢°C sut

1.Yasay1s, miialico profilaktika vo usaq miiossisolori, 2000 2,1
moaktoblor, internatlar, mehmanxanalar vo yatagxanalar 4000 2,8
6000 3,5
2.Yataqgxanalar (yuxarida qeyd olunanlardan basqa), 2000 1,8
inzibati vo maisat, istehsalat vo nomlik vo ya yas 4000 2,4
rejimli digor bina va yerlosgalor 6000 3,0
3.Quru va normal rejimli istehsalat binalar1 2000 1,4
4000 1,8
6000 2,2
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Oton asrin sonlarma qador enerji somaraliliyine lazimi nom verilmamisdir. Otaqlarda sanitar-
gigiyenik vo komfort soraitin tomin olunmasi ii¢iin xarici konstruksiyalarin faktiki termiki
mugavimatinin talob olunan termiki migavimotdon ¢ox olmasi sortinin 6donilmasi kifayat idi:
R; > R"[4]. Lakin bugiin binalarin miitloq sokildo enerji somarali olmasi talobi va isitmo dovri

norm

tctin enerji sorfinin azaldilmasi konstruksiyalara verilon taloblori doyisdi, R >R sortinin

6donilmasi mitlogdir [7]. Normalasdirilmis termiki miigavimat isitma dovriiniin ingaat rayonunun
daraca-sutka gostaricisine (DSG) gora hesablanr:

Dy = (tuaxortaaror) * Zia. (CC - sUL)

t4ax0r ~daxili havanim orta hesabi temperaturu, °C;

t.r or ~iSitMo dévriinds xarici havanim orta hesabi temperaturu, °C;

Z; 4 - Isitma dovri middoti, sut., Baki sehori tigtin 119 giin gobul edilir;

tymor -Otaglarm toyinatindan asili olaraq qobul olunur vo yasayis binalar1 {igiin 20-22°C

intervalindadir [6];
t .. o -tikinti rayonuna uygun olaraq ingaat norma vo qaydalarindan gabul olunur, Bak1 sahori tglin

xar.or
4,8°C qgobul edilir [5].

Miiasir binalarin insasinda xarici divar materiali asasan mixtslif karxanalarda istehsal olunan
forqli sixliglara malik shong dasindan vo mixtalif 6l¢iilii bosluqlu karpiclardan istifads edilir. Son
zamanlar bu mogsadls shong dasi va karpiclo miigayisads nisbaton baha basa golon masamali beton
bloklardan da istifado olunur. Daxili komfort vo sanitar-gigiyenik soraitin tomin edilmasi mogsadi ilo
xarici konstruksiyanin tolob olunan termiki miigavimati asagidaki diisturla tayin edilir [11,15]:

1 1 m?0c¢
Rf =—+2XRj +—,
ay ay Vit

a4 Vo ay-konstruksiyanin daxili vo xarici sathlorinin istilikvermo omsalidur,

¥ R; -konstruksiyani togkil edon qatlarm termiki miiqavimatlorinin comidir, gatlarin istilikdtiirmoyo
termiki migavimati asagidaki diisturla hesablanir:
5i m2 ‘O C
Rj =—.
Vit

4

¢ -konstruksiyani togkil edon gatin qalinligi, m;
. e . Vit
A -qatin materiahnin istilikke¢irmo amsali, ——4—
m-.-" C

Bakai sohori G¢in isitmo dovriiniin ingaat rayonunun daraca-sutka gostaricisi hesablanir:
Dy = (20 - 48)-119 =1809, (°C - sut) ~ 2000(°C - sut)
Buna asason divar konstruksiyasinin normalasdirilmis termiki miigavimoti barabordir [6, codval 4,

yasay1s va bazi digor ndv binalar ti¢iin]:
20

grorm _,, ™ c
vt
to.  lordax ~xar 20 - (-4) m?Oc
RHO - orde n= .1=0,688
At “Qyay 4.8,72 Vit
Ohong das1 ligiin:

20
Rf= 1 +0’02+0’4+0’02+i=0,764 m C

872 07 073 07 23 Vit
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Bosluglu karpic tgln:

1 002 04 002 1 m? .0
R f= —=1,085
872 0,7 052 0,7 23 Vt
Masamali beton bloklar1 Gobustone ti¢iin:
20
1 03 1
Rf =——4+—4+—=2158 m <
872 015 23 Vit

Yoni Baki sohorinds shang dasi va bosluglu karpicdon insa olunan divar konstruksiyalar1 qiivvada
olan normalara gora enerji somaralilik talobini 6domir. Yalniz istlik izolyasiyasi tatbig olundugda bu
sort yerina yetirilir[16, 17]. Gobustone moasamali beton bloklar1 isa somaralilik talobina cavab verir.
Divar konstrulsiyasmin faktiki termiki miiqavimatinin normalagdirilmis gdostoricisindon boyuk
olmasi {i¢iin divarin qalinlig1 olmaldir:

ohong dasi {igiin:

1 002 X 00 1 m?%¢c
+ + + +—=21 .
872 07 073 07 23 Vit
X=1,34m
bosluglu karpic tgln:
1 002 X 002 1 m?0¢c
+ + + +—=21 ,
872 07 052 07 23 Vit
X=0,97m.
Masamoli beton bloklar1 tigiin:
20
1 0,02 X 0,02 1 .
+ + + +—=21 mC , X=0,28m
872 07 015 0,7 23 Vit

Bu qalinligda divarlarin insasi real deyil. Yani hal-hazirda Baki soharinds binalarin xarici divarlarmin
0,2-0,4 m qalmliginda oshangdasindan va ya bos- luglu karpicdan hérilmasi giivvads olan normaya
goro enerji effektivlik talobini 6domir.

Notica. Gorlindiiyti kimi faktiki termiki miigavimotinin isitmo dovriiniin doarace-sutka
gostaricisine  goro normalasdirilan gotirilmis termiki miigavimotdon boylik olmasi {igiin
ohongdasidan olan horgii gatinin qalinligi 1,34 m-don, bosluqlu korpicdon 0,97 m- don vo masamali
beton bloklar1 ligiin iso 0,28 m-don az olmamalidir. ©hongdasindan vo bosluqlu korpicdon gostorilon
galinligda xarici divarm horiilmoasi iso real deyil. Yoni hal-hazirda Baki sohorinds binalarin xarici
divarlarmin istor shongdasindan, istorso do bosluglu korpicdon 0,2- 0,4 m galinliginda horiilmasi
qiivvado olan normalara gora enerji effektivlik tolobini 6domir. Bu to-lobin 6donilmasi {igiin xarici
divar konstruksiyasida hokmon istilik izolyasiya gat1 nozords tutulmalidir. INvaQ 23.02.2003 gora
enerji effektivlik tolobini yalniz mosamsli beton bloklarindan horiilmus 0,28 m qalinliginda olan divar
konstruksiyas1 yerina yetirir.
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BAZAR IQTiSADIYYATINDA QiYMOTLI KAGIZLAR BAZARININ YERi VO ROLU

Quliyeva Cahan Niftah quz1i- miollim, iqtisadi nozoriyys vo marketing kafedrast AzMIU,
cahan.quliyeva0901@mail.ru

Xulasa. Bazar iqtisadiyyatinin on mihim talablorindon biri genis va tam nazarat oluna bilon maliyys
bazarinm mdvcudlugudur. Maliyya bazar1 olduqca genis anlayisdir. Umumi sokilde maliyyo bazarini
iki yera bolmok olar: Bank kreditlori bazar1 vo giymotli kagizlar bazari. Miiasir soraitdo bazar
iqtisadiyyat1 modelinin tam isloyo bilmasini tomin edon strukturlardan biri iso giymotli kagizlar
bazaridir. Qiymotli kagizlar bazar1 uzunmiiddatli toklif va tolobatin garslasdigi bazardir. Belo bir
bazarm inkisafi {i¢iin iqtisadi, sosial vo siyasi sortlorin olmasi zaruridir. Belo ki, igtisadiyyatda
uzunmiddatli fondlarm yiiksok paya c¢atmasi, sirkotlorin uzunmiddstli formada olan talabinin
artmasi, 0lkodo siyasi sabitlik, agiq tipli sohmdar sirkotlorin yayilmasi, xalqin goalir saviyyasinin
yuksok olmasi vo s. bu kimi sortlorin olmasi tolob olunur. Togdim edilon mogalodo kredit pul
siyasatinin asas cohoti bazarda omoliyyatlar aparmag, yeni dovlat giymatli kagizlarinin alqi-satqisini
hoyata kecirmokdir.

Acar sozlar: dévriyys, investor, kapital, snanovi bazar, kassa bazari, vahid amanat

THE PLACE AND ROLE OF THE SECURITIES MARKET IN A MARKET ECONOMY

Guliyeva Jahan Niftali- teacher, department of Economic theory and marketing, AzZUAC,
cahan.quliyeva0901@mail.ru

Abstract. One of the most important requirements of a market economy is the existence of a large
and fully controlled financial market. The financial market is a very broad concept. In general, the
financial market can be dvided into two parts: the bank loan market and the securities market. One of
the structures that ensures the full functioning of the market economy model in modern conditions is
the securities market. The securities market is a market where long-term supply and demand market.
Economic, social and political conditions are necessary for the development of such a market. Thus,
the long-term funds have a high share in the economy, the increase in the demand companies in a
long-term form, political stability in the country, the spread of open joint-stock companies, the high
level of income of the people, etc. such conditions are required. In the presented article, the main
aspect of the credit monetary policy is to carry out practices in the market, to implement the purchase
and sale of new government securities.

Keywords: turnover, investor, capital, traditional market, cast market, single deposit

Giris. Sahibkarliq faaliyystindo daimi olaraq pulun bir hiiqugi vo ya fiziki soxsdan digorina
Otlrdlmasi tolabati yaranir. Bu moqgsadlo pul bazarinda kreditlogsmo prosesi, qiymatli kagizlarin
buraxilmasi va dovriyyasi kimi pulun étirilmasi vasitalorindan istifads olunur. Kredit pul kapitalinin
ssudaya transformasiyasini tomin edir va kredit veranlo borc alan arasinda iqtisadi miinasibatlori ifads
edir. Kreditlosmo prosesi ilo dévlatin, hor hans1 miiassisanin va ya soxsi sektorun sarboast pul vsaitlori
yigilib toplanaraq ssuda vo ya borc kapitalma cevrilir vo galir oldo etmok mogsadilo muvaggoti
istifado Uguin faiz 6domakls borc alanlara togdim edilir.

Metodologiya. Qiymatli kagizlar kapitalin pul istehsali vo omtas formalarindan fargli olaraq
xiisusi bir formasidir. Onlar kagiz vo ya elektron formada olub, 6z bazarmda qiymaotli kagizlar
bazarina uygun olan qiymotlo alinib-satila bilor. Qiymatli kagizlar igtisadi cohatdon bir ¢ox osas
funksuyalar1 yerina yetirir ki, bunlara aid edilir: Birinci halda pul vasitolorini iqtisadiyyati mixtolif
sahalori va sferalari, ohali tobaglori vo gruplari, ohali vo dovlst vo sair arasinda paylasdirilir; Digor
halda 0z sahiblorina kapitali olan hiiquqdan basqa, miixtalif idaroetmo sahslorinds istirak, biznes-

126



Elmi asarlar, Igtisadiyyat Scientific works, Economics, 2022, N2

informasiyaya miraciot etmok, muxtalif ticarot omosliyyatlar1 zamani istiinliiklor gazanmaq veo sair
kimi olave huqugar da verir; Eynu zamanda kapitaldan golir oldo edilmosini, kapitalin geri
qaytarilmasini vo sair imkanlarini tomin edir.

Qiymoatli kagizlar miixtalif néve malikdirlor vo basqa iqtisadi kateqoriyalar kimi onlar
muxtalif meyarlar baximindan tasnif olunurlar. Qiymatli kagizlarin iqtisadi cohatdon doqquz asas
novu var: 1. Sohm-sshmdar comiyystin nizamnams fondunda olan toyin edilmis hiiquqlara malik
vahid amanet; 2. Istiqraz — toyin edilmis miiddoetdon sonra hor hansi galirin ddonilmasi vo ya
Odanilmamasi sarti ilo qoyulmus pul vasaitinin gaytarilmasini nazards tutan vahid borc 6hdagiliyi;
3. Bank sertifikat1 — muoyyan edilmis middatdon sonra 0zunin vo faiz mabloginin &donilmasi
Ohdaciliyi ilo banka qoyulmus amanot haqqmnda sorbast dovriyyali sonad; 4. Veksel- forma va
dovriyyasi xususi ganunvericilik-veksel huquq ilo mioyyanlogn borcun gaytarilmasi haqqinda
borclunun yazili borc 6hdagiliyi; 5. Cek — lizarinds geyd olunmus mablagi ¢ek alana 6damoak Gglin
ceki toqdim edonin banka yazili tapsirigt; 6. Konosament — yiikiin daginmasi ti¢iin onun yiiklanmoasi,
dasinmasi, bosaldimasi va alinmasi1 hiiququnu tosdiq edoan beynslxalq standart sohadatnams formast;
7. Varrant — a) anbardan verilmis vo anbarda yerlagdirilmis amtaaya mlkiyyast hiiququnu tasdig edan
sanad, b) geyd olunmus qiymat ilo mioyyan edilmis miiddst orzinds hor hansi bir sirkatin sohm vo ya
istiqrazlarinin almmasi {iglin sahibina Ustlnlik hiququ veron sonoddir; 8. Opsion— mikafat kimi
muiayyan pul mobloginin 6donilmasi sorti ilo toroflordon birinin basqa bir torafin aktivlerinin
muqgavilada gostarilon giymatlo miiayyan vaxt dovriinds alinib-satilmasi hiiququnu oks etdiron sonad;
9. Fyugers kontrakt1 - aqidin baglanmasi zamani gqeyd olunmus qiymatlo golocokds hor hansi vaxt
orzinds birja aktivinin alinib-satilmast haqqinda birja miiqavilasi.

Hiquqi torafdon yanasdiqda qiymatli kagizlar U¢ hissays bolunir: Taqdimatli, adli vo orderli
giymotli kagizlar. Togdimatl qiymatli kagizlar 6ziiniin sahibinin ad1 altinda geydiyyatdan kegmir vo
bir soxsdon digor soxso toqdim edilir. Adli qiymotli kagizlarda isa sahibin adi geyd edilir. Bu
kagizlarm Otiiriilmasi gabaqcadan geyd edilmis toloblor vasitasilo aparilir. Bu vaxt qiymatli kagizi
Otlran soxs ancaq har hansi bir talobin dogrulugu ti¢iin cavabdeh olur, qlivvadon diismiis talobin icra
edilmasinin ona heg¢ bir aidliyi olmur. Order giymatli kagizda onu birinci dofs alan alicinin ad1 yazilir
Vo belo giymotli kagizlarin 6tiiriilmasi yalniz kagiz tizorinds Gtiirticii yaz1 — indossament asasinda
aparila bilor. Indossant nainki taloblorin méveudlugu, eloco do onlarin icragisi iigiin cavabdehlik
dastyir.

Toynatliq alamatino goro giymotli kagizlar iki hissays boliiniir: Qisamiiddatli pul bazar1 va
kapital-investisiya bazari ti¢iin buraxilmis qiymatli kagizlar. Dévriyys muddati bir glindon bir ilodok
olan qisamiiddoatli giymotli kagizlar pul bazarmda alina vo satila bilor. Odonis va pul dovriyyslorinin
fasilasizliyini tamin etmok magsadilo buraxilmis va istiqraz minasibatlorine asaslanan belo giymatli
kagizlara kommersiya, bank vo Xazina veksellorini, ¢ceklori, depozit vo amanat sertifikatlarini vo sair
misal gostarmok olar.

Investisiyalar bazar1 miiddati bes ilodok olan orta miiddatli, bes ildon ¢ox olan uzunmuddatli
giymatli kagizlarla, eloca do sohmlar vo middatsiz istigrazlar kimi middotsiz fond giymatli kagizlari
ilo kapitalin dayismosini oks etdirir. Investisiya kagizlar1 6z ndvbasinda iki hissays béliinir: borc
giymatli kagizlar1 va sshmlar. Borc giymaotli kagizlar1 borc miinasibatlorine asaslanir vo emitentin
mioyyan edilmis miiddatds asas borc va faiz mablaglorinin ddonilmasi iglin tominatlar1 6ziinds oks
etdirir. Aksiyalar milkiyyatgilik minasibatlorini ifado edir vo korporasiyanin kapitalinda
mulkiyystg¢inin paymi sohadstlondirir.

Muzakiralar. Bozi giymatli kagizlar dovriyys miiddatinin bir ildon az olmasina baxmayaragq,
pul bazarinda yox, mohz kapital bazarinda foaliyyat gostorir. Belo giymotli kagizlara opsionlar1 misal
gOstarmoak olar.

Aparilan nagd vo sovdoloms tisullarina géro giymatli kagizlar iki hissaya bolinir: Fond vo
ticarot giymotli kagizlari. Fond qiymotli kagizlarina aksiyalar vo istiqrazlari, ticarat giymatli
kagizlarma iso kommersiya veksellorini, ¢eklori, konosamentlori, girov sohadotnamolorini misal
g0Ostormok olar. Fond giymatli kagizlar1 fond birjalarinda dovriyyads olur vo emissiyanin kiitlaviliyi
ilo saciyyalonir. Ticarat giymotli kagizlar1 kommersiyayonlii olub, asas etibart ila ticarat omoliyyatlari
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Uzro hesablagmalar aparmaq vo ticarat mallarinin yerdoyigsmasi prosesine xidmat gostormok Uglin
nozords tutulmusdur.

Emintetin hiquqi statusu, investisiya vo kredit risklori saviyysalorina, investorlarin
maraqlarinin miithafizosinin tominatina va digor faktorlara goros qiymotli kagizlar dovlat, baladiyys vo
geyri-dovlat giymatli kagizlar1 kimi ti¢ qrupa boliiniir. Dovlat giymotli kagizlar: igarisinda Xazina
veksellori, xazina 6hdagiliklori, dovlst vo amanat istiqrazlar1 daha genis suratds istifads olunur.
Baladiyys giymatli kagizlar1 yerli hokumatin yerli orqanlarmin borc 6hdagiliklorini oks etdirir. Qeyri
doviot giymatli kagizlar1 da 6z ndovbasinds iki hissaya bolinlr: korporasiya va 0zal. Korparasiya
giymatli kagizlart muassisalorin, toskilatlarin vo banklarin borc 6hdagiliklorini géstorir, 6zal qiymatli
kagizlar iso fiziki soxslor torafindon buraxilmis veksellar va ¢eklor hesab edilir.

Bazarda dovriyys formasina gora giymatli kagizlar osasen iki qrupa ayrilir: bazar (dovriyysli)
Vo bazar dovriyysli olmayan (dovriyyasiz) qiymatli kagizlar. Bazar qiymatli kagizlar birja vo birjadan
konar dovriyya gargivosinds tokarar bazarda alinib-satilir. Belo kagizlar dovriyyays daxil edildikdon
sonra vaxtindan qabaq emitents gaytarila bilmir. Bazar dovriyyali olmayan, yani geyri bazar giymatli
kgizlar1 aldon-olo kegmir vo dovriyyads istirak etmirlor. Belo kagizlar bazarda satila bilmir vo onlarin
ancaq emitentin 0zU torofindon alinmasi miimkiin olur. Qiymotli kagizlar bazarinda mohdud
dovriyyays malik olan giymotli kagizlara da rast golmok mimkindur. Belo mahdudiyyatloro gapali
sohmdar comiyyatlorin sshmlarinds rast golinir. Rollarina gora giymatli kagizlar ii¢ qrupa ayrilir:
Osasli, komokgi olan vo tdromo olan giymotli kagizlar. Osas giymotli kagizlara sohm va istiqrazlari
aid etmok olar; kdmokgi olanlara geklor, veksellor, sertifikatlar ; tdromo qiymatli kagizlara iso osason
varrant, opsion, fyugers vo basqalarint niimuna gostormok mumkundur. Qiymatli kagizlarin bir sira
novlori emissiya sahosi ilo tayin edilir vo emissiya giymatli kagizlar: dini alir.

Ohdagilik middatine gora qiymetli kagizlar iki osas qrupa ayrilirlar. Miiddotli vo Gdonislori
tadiyys qabiliyiyyatino gora yerino yetirilon giymatli kagizlar. Risk saviyyalorina géro giymatli
kagizlar risksiz, az riskli olan va riskli kimi U¢ asas qrupa ayrilir. Onu da qeyd etmok lazimdir ki,
giymotli kagizlar daha ¢ox galir gatirdikca onlarin risk saviyyslori daha ¢oxalir. Qiymatli kagizlara
verilmis zomanotin doyari ¢oxaldigca onlarin risk Soviyyslori asagi disiir. Onlar1 digor
xususiyyatlorina gors do qruplasdirmaq miimkiindiir. Dayarli kaizlar amalogalma XUsusiyyatlorina
gors ilkin va tokarar, mévcudluq formasina asasan sonadli vo sanadsiz, milli masubiyyatine asason
daxili vo xarici, galirin alinmasima gora golirli vo galirsiz, vasait qoyuluslar1 formasina asasan borc,
sahibkar payli va digar formada qruplasdirmaq olar. Kapital qoyulusu bazar1 arasinda vasaitlorin bir
yerdon basqa yera ke¢mosi bir sira vasitolordon asili olur. Bu vasitalora bazarlarin manfaatlilik,
informasiya, kapital itkisi vo ya g6zlonilon galirin alinmamasi, vergi totbigetmo, bazarda investisiya
sahiblorir G¢ln alverisli miihitin yaradilmasi sartlorini va sair misal gostarmok mimkiindir. Qiymatli
kagizlar bazar1 hom pul bazarina, hom do kapitallar bazarina xidmat gostarir. Onu da nazors almaq
lazimdir ki, qiymatli kagizlar maliyys ehtiyatlar1 harokatinin yalniz bir sahasini ohats edir. Qiymatli
kagizlardan basqa, birbasa bank ssudalari, firmalararasi kredit vasitalori vo digorlori da istirak edirlor.

Qiymotli kagizlar bazarmin on muhim mogsadi iqtisadiyyata investisiya calb etmokdan
ibaratdir. Bu mogsadi hayata kecirmoakdan 6trii gostarilon sortlorin olmasi lazimdir:

- Kapitalin sorbast olaraq horokati ;

- Qiymatli kagizlarin likvidliyini hoyata kegirmok, buna satici va alicilarin ¢ox olmasi arasinda olan
forqin olmamas1 hesabina nail olmaq miimkiindiir;

- Satic1 vo alicilar arasinda birbasa alagoni tomin edan ticarat sisteminin mévcud olmast;

- Bazarda informasiyanm soffaflig1. Informasiya asason dogig, diizgiin Vo mozmunlu olmalidir. Buna
g0ro do fond bazarinda informasyanin geyd edilonlor tarafindon agilmasima boyiik diqqat ayrilir:

- Emitetlorin miassisonin maliyys vaziyyati, nazords tutulan qiymatli kagizlar buraxilis, iri sshmlor
haqqinda vo sair;

- Fond bazarmin bacariqili istirak¢ilarmin 6zlorinin kvalifikasiyai haqqinda, miistarilora toklif edilon
xidmatlorin sortlori, 6zlorinin maliyys 6hdagiliyi;

- Ticarati toskil edoanlarin ticarat qaydalari, listingin sortlori vo sair haqqinda.

128



Elmi asarlor, Iqtisadiyyat Scientific works, Economics, 2022, N2

Qiymatli kagizlar bazarmin yenidonpaylanma vo maliyys risklorinin sigortasi funksiyalari
xusisi funksiyalar qrupunu toskil edir. Yenidon paylanma funksiyalar1 6z novbasinds U¢ hissaya
bollndr: muxtalif saholor vo bazar foaliyysti sferalari arasinda pul vasaitlorinin yenidon paylanmast,
chtiyatlarin qeyri istehsal formadan istehsal formasina kogiiriilmasi, olave pul vasaitlorinin
dovriyyays buraxilmamasi sorti ilo dovlot blidcasi defisitinin maliyyslogdirilmoasi. Qiymatli kagizlar
bazarinin maliyys risklorinin sigortas: funksiyasini yerino yetirmosi fyucgers vo opsion kimi téroma
giymatli kagizlar sinfinin meydana golmasi ilo olagodardir. Ogor birja kiilli miqdarda saziglorin
baglanmast mokanina ¢evrilirsa, onun xidmatlorina coxminli amanot vo giymotli kagiz sahiblori
miraciat edorss onda birja geyd edilon biitiin funksiyalar1 yerino yetira bilor.

Digor bazarlar kimi giymatli kagizlar bazar1 ¢oxlu sayda xiisusiyyatlora malik olan mirokkab
grulusdan ibaratdir. Biitiin bunlar1 nazars alarag ona mixtalif torafdon baxmaq lazimdir vo onun
muxtalif xtsusiyyatlori bazarin bu vo ya digar torafini oks etdirir. Bazarin torkib hissosi kimi tokco
doyoarli kagizlarin miixtalif nvlori deyil, ham do torkib hissonin osasin1 bazarda aparilan ticarat
tisullar1 toyin edir. Bu baximdan bazarin bes nov miixtalifliyini geyd etmok lazimdir: 1. Ilkin vo
tokrar, 2.Mutosokkil vo qgeyri-mitosokkil, 3. Birja vo birjadankonar, 4. ©Ononovi Vo
komputerlosdirilmis, 5. Kassa vo middatli.

Dovriyys morholosindon asili olaraq ilkin vo tokrar bazari geyd etmok olar. Ilkin bazar
giymoatli kagizlarm dovriyyays buraxilmasimi tomin edir, ilk dofo satisa ¢ixarilir, realizoolunma
prosesinin ilk marhalosinds ilk dofo olaraq alicilar torafindon alinir. Buraxiligi tomin edon geyd edilon
proseslorin naticasi olaraq onlarn ilk sahiblari torafindon alinmasidir. Tokrar bazar bu bazarda avval
buraxilmis kagizin toyin edilmis biitiin dovriyys muddati orzindo kagizlar alqi-satq1 vo ya digor
kdcurmo formalarinda 6z sahibini doyisir.

Tonzimedilmo soviyyasindon asili olarag mitosokkil vo qeyri-mutasokkil bazarlar
movcuddur. Mitosokkil bazarda kagizlar bazarin istirak¢ilar1 arasinda, onlarin zomanati ilo diger
bazar istirak¢ilari, lisenziyaya malik pesokar vasitogilor torafindon sort qaydalar asasinda dovriyya
edir. Qeyri-mitosokkil bazarda iso kagizlarin dovriyyasi zamani bazar istirak¢ilarinin vahid qabul
edilmis gaydalara riayst etmasina heg¢ bir talob qoyulmur.

Ticarotin aparilmasi yerindon asili olaraq qiymotli kagizlar bazar1 birja bazarina vo
birjadankonara Oliindr. Birja bazar1 miitogokkil fond birjalarinda yalniz biitiin bazar istirak¢ilar
arasinda ciddi surotdo se¢ilmis birja vasitoGioori arasinda birja qaydalarina riayst etmoklo bu
kagizlarm ticaratini toskil edir. Birjadankonar bazar fond birjasindan konarda giymotli kagizlarin
ticaratini togkil edir.

Ononavi bazarda qiymotli kagizlarin alicilar1 vo saticilar: bir qayda olaraq miiayyan yerds
goristirlor vo somarali ticarat bas verir. Eyni zamanda bu vo ya basqa sobabdon agiglanmadan ticarat
sOvdalomoalarinin hayata kecirilmasi aparilir. Kompiiterlogdirilmis bazarda ticarat fond vasitagilorini
birlosdiron kompiiter sobokoasi vasitasilo aparilir. Bu bazara asason xarakterikdir: a) satici vo alicilarin
goriismosi liglin fiziki yerin olmamasi. b) giymatin amalogalmasi prosesinin harracsiz xarakter
dasimasi, ticarst prosesinin avtomatlasdirilmasi; c)qiymatli kagizlarla ticarst prosesinin vaxtinin vo
mosafasinin mohdudiyyatsizliyi.

Kassa bazar1 (“spot”bazari, “kes” bazar1) imzalanmis miigavilalorin tacili yerino yetirilmosi
bazaridir. Ogor bu kagizlarin fiziki halda ¢atdirilmasi talob olunarsa onda tomiz texnik olaraq onlarin
yerina yetirilmasi iki giindan bes giino kimi uzana bilor. Muddatli bazar miixtalif ndv olagsalorin icra
muddati igi is gliniindan ¢ox olub dord aya kimi davam edir. Adaton anonavi giymatli kagizlar (sohm,
istiqraz) kassa bazarmda dovriyyo edir.

Qiymatli kagizlar bazarmin daha somorali idars olunmasi tigiin giiclii kompiiter sistemlorindan
vo miasir telekommunikasiya vasitolorindon istifado edilmasi zoruri mosalalordon biridir.
Avtomatlagdirilmig sistemloarin tatbigi ilo alagadar olaraq fond bazarinda toklif edilon qiymatli kagiz
novlorinin vo ticarst istirak¢ilarmin sayr xeyli artir, bu isa 0z ndvbasinds ticarstin hacminin
geniglonmasi ti¢iin mithiim imkanlar yaradir. Bels soraitdo informasiya halledici rol oynayir vo onun
operativ suratds bazar istirak¢ilarina ¢atdirilmasi ti¢iin mévcud olan tisul va vasitalor lizarinds daima
tokmillosdirma islori aparilir. Qarsiligli tokliflorin agkar edilmasi vo sistemlosdirilmasi ikigat auksion
prinsipi ilo ilk ndvbads sifarislorin giymatlori, giymotlor eyni olduqgda ise daxil olunma vaxti tizro
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nizamlama tsulu ils yerins yetirilir. Bir-birino yaxin olan tokliflor iglin giymatli kagiz sifarislorinin
mozannoalari ela segilir ki, bu mazanna ils realizo olunan giymatli kagizlarin sayr maksimum olsun.
Bundan sonra redakto olunmus tokliflor aqdin baglanmasinin tosdiq edilmosi tgtin  brokerlara
qaytarilir. ©qdin baglanmasi tosdiq olunduqda hor iki istirak¢1 bir-biri ilo kliring-hesablagsma
morkazinds vo uygun ticarat sahassinin depozitariyasinda hesablagirlar. Hal-hazirda depozitariya
foaliyyatinin avtomatlasdirilmasi tizra allidon artiq program tominat1 yaradilmisdir. Bundan basqa,
ayri-ayri investisiya institutlarinin 6z talobatlarini 6doyan muxtalif program mohsullar1 da faaliyyot
g0storir. Belo program tominatlarina kommersiya miihandisliyi institutunun “Rinako” depozitariya
kompleksini, “Bank sistemlori” comiyyatinin depozitarizasiyasini misal gostormok olar. Aydmndir k,
hor bir program tominatinin 6z istiinliiklori vo gatismayan cohatlori vardir. Avtomatlagdiriimis
depozitar-kliring sistemlorino miayyan taloblor goyulur. Bu sistemlords ilk névbado mixtalif
giymatli kagiz ndvlorinin emali prosesi nozoro alinmalidir. Bagqa bir torafdon iso, bu sistemlor
giymoatli kagizlar bazarinda emissiya foaliyyati, tokrar dovriyyslorin aparilmasi, hesablagsmalar vo
divident 6donislori kimi muxtalif istigamotlori ohato etmoalidirlor. Avtomatlagdirilmis depozitar-
kliring sistemlari ayri-ayri istigamatlor Uzro bir sira funksiyalar1 yerina yetirmoalidir.Depazitariya vo
aksiya sahiblori reysterlorinin aparilmasi tizra istigamotlor bir-birino ¢ox yaxindir vo bu sebabdon
movcud depozitariya sistemlarinin oksariyystinds aksiya sahiblori reysterlorinin aparilmasi nozorda
tutulmusdur. Aksiya sahiblari reystrlorinin ugotu U¢lin nozards tutulmus sistemlor 6z talobloring
uygun yaradilmiglar vo yalniz 6z funksiyalarini yerino Vetirirlor. Qeyd edilonlordon basqa,
istifadoagilor har bir giymatli kagizin kotirovka olundugu va ya deponentlosdirms yerlori haqqinda da
molumatlar ala bilorlor. Portfel altsistemin kdmokliyi ilo istifadogi giymotli kagizlarin alisi, satist,
baglanmasi, gabulu, silinmasi, goturilmasi va sair kimi omoliyyatlar hoyata kegira bilor. Altsistemda
hor bir aparilan amoliyyatin naticalorine asason giymatli kagizin yenilosdirilmasi parametrlori, eloco
do istifadoginin portfeli Gzro molumatlar almag mumkiindir. Bazar altsistemi vasitasilo istifadacilor
giymotli kagizlarm kotirovkalari, elan edilmis dividendlori, digor molumatlari, hamginin valyuta
mozannalarini, igtisadi birja indekslorini tahlil edib 6z galocok foaliyyatlorini bu malumatlar asasinda
toyin edo bilorlor. Istifadogilor altsistemdan istifado edib qiymatli kagizlar bazarinmn parametrlorinin
doyismasi prosesini grafik va ya diagram formalarindan birinds izlays bilarlor.

Natica. Dovlotin pul-kredit kimi igtisadi vasitolor ilo igtisadiyyat1 tonzimlomasi asason
banklar vasitasilo hoyata kecirilir. Kredit pul siyasstinin vacib cohsti agiq bazarda amoliyyatlar
aprmag, yeni dovlat giymotli kagizlarnin alqi-satqisini hoyata kecgirmokdir. Gostarilonlorlo yanasi
qiymotli kagizlar digar taloblors do cavab vermolidir. Masalon, giymatli kagizlarin alqi-satqisi, borc,
saxlama, komisyon tapsiriq, bagislma va s. aqdlor do daxil olmagla mulki munasibatlor obyekti kimi
cixis edo bilor. Nagd, yaxud nagdsiz sokildo mévcud olmasindan asili olmayaraq, qiymotli kagiz
homisa 6z sahibinin miayyan hiiquglar toplusunu ifads edan bir sonaddir.Moahz bunlara gérs giymatli
kagizin hor ndviiniin malik oldugu macburi rekvizitlori ganunvericiliko nizamlanir. Toxunulan
mogam giymatli kagizin standartlihq keyfiyyati ilo slagodardir. Ciinki onun stndart mezmunu
(kagizin 6z sahibino verdiyi hiiquqlar toplusu, ticartin istirak¢ilari, yeri vo qaydalari, kagiza dair
hiiquglarin ugotu vs S.) onu bazarda tadavul etmasins imkan verir.
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AZORBAYCANDA KREDIT TOSKILATLARININ QiYMOTLi KAGIZLAR BAZARINDA
ISTIRAKI VO INVESTISIYA FOALIYYOTI

Quliyeva Cahan Niftah quz1i- miollim, iqtisadi nozoriyys vo marketing kafedrast AzMIU,
cahan.quliyeva0901@mail.ru

Xulasa. Digor bazarlar kimi giymatli kagizlar bazar1 da coxsayli xiisusiyyatlora malik olan murakkab
grulugdan ibaratdir. Qiymotli kagizlar bazarmin torkib hissssinin asasin1 bazarda aparilan ticarot
tsullar1 toyin edir. DOvlot tonzimlonmosi vo qiymotli kagizlarm statusunun qanunvericiliklo
tosdiglonmoasi ilo bazar istirak¢ilar torafindon giymotli kagiza olan etibarin tomin olunmasi qiymatli
kagizin dovlet torofindon tonzimlonmasi vo taninmasi kimi miithiim keyfiyystini mioyyon edir.
Qiymoatli kagizlar 6z ndvlorine gora mixtalifliys malikdirlor vo digor igtisadi kategoriyalar kimi
muxtalif meyarlara goro tosnif olunurlar. Biitiin bunlarin hamis1 moagalonin mévzusunun segilmasinda
holledici rol oynamigdir. Togdim edilon mogalo miasir morholds igtisadiyyatin inkisafina yardim
edon qiymotli kagizlar bazarina dair biliklorin méhkamlandirilmasinda xtisusi shamiyyato malikdir.
Acar sozlar: kommersiya banklari, nizamnams fondu, divident, aksiya, konversiya

PARTICIPATION AND INVESTMENT ACTIVITY OF CREDIT INSTITUTIONS IN
THE SECURITIES MARKET IN AZERBAIJAN

Guliyeva Jahan Niftali- teacher, department of Economic theory and marketing, AzUAC,
cahan.guliyeva0901@mail.ru

Abstract. Securities, like other markets, are often complex entities with multiple characteristics. The
basis of the composition of the securities market is determined by the mothods of buying and selling
in the market. The provision of confidence in securities by the market participants with the regulation
of securities by the state and approval of their status by legislation determines the important quality
of securities as regulation and recognition by the state. Securities are of different types and classified
according to different criteria like other economic categories. All of them played a decisive role in
choosing the topic of the article. The presented article is of particular importance in strengthening
knowledge about the securities market, which helps the development of the economy at the modern
stage.

Keywords: commercial banks, charter fund, dividend, share, conversion

Giris. Kommersiya banklarmin aktiv omoliyyatlar1 igarisinds giymotli kagizlarla aparilan is
mistasna shamiyyata malikdir. Qiymatli kagizlarla aparilan amaliyyat bankin investisiya faaliyystino
aiddir. Kommersiya banklar1 qiymatli kagizlar bazarinda ham emitent kimi, ham investor kimi, hom
do vasitagi kimi ¢ixis eda bilor. Kommersiya banklarinin emitent kimi ¢ixis etdiyi halda, dovriyyaya
buraxilan qiymatli kagizlar1 iki osas qurpa bdlmak olar:

- Istigraz vo sohmlor;
- Veksellor, omanat vo depozit sertifikatlar;

Kommersiya banklar1 6zlorinamaxsus sshmlor buraxarkan adston, sshmdar comiyyati kimi ¢ix1s
edir, ancaq maliyyo-kredit toskilat1 kimi ¢ixis etmir. Veksellori dovriyyoays buraxarag, onlar tzro
omoliyyatlar apardiqda, amanat vo depozit sertifikatlari ilo faaliyyot gostordikdo kommersiya banklar1
bir gayda olarag 0z osas funkisiyalarin1 — pul vosaitlorini toplamaq vo 0donis vasaitlorinin
yaranmasinda istirak etmis olurlar. Qiymatli kagizlar bazarmda kommersiya banklarmim apardiqlari
omoliyyatlar1 asagidaki quruplara bolmak olar:
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1. Qiymoatli kagizlarla bankin 6ziinamaxsus amaliyytalari, bunlar:
- Investisiya xarakterli ;

- Ticarat xarakterli ola bilor.

2. Bankin taminat amaliyyatlari.

Metodologiya. Azarbaycan Respublikasinda “Qiymatli kagizlar haqqinda” xiisusi ganun goabul
edilmisdir. Bu qanun respublikada qiymatli kagizlarin buraxiligi vo todaviilii qaydalarini miioyyan
edir, qiymotli kagizlar bazari istirak¢ilarmin faaliyyatini tonzimloyir. Kommersiya banklarmin aktiv
omoliyyatlar1 igarisindo fondlarla amaliyyatlar xususi shomiyysto malikdir. Fond amoliyyatlarinin
obyekti kimi giymatli kagizlar togkil edir. Molum oldugu kimi qiymatli kagizlar tizro kommerisiya
banki ssuda verarkon giymatli kagizlarin tam doyarini yox, onun bazar giymatinin 50-60%-ni 6dayir.
Qiymatli kagizlar iizro sorf olunmus kapital saxta kapital adlanir. Bu asasan investisiya xarakterli
omoliyyatlardir. Bunlardan basqa, kommersiya banki 6zii do bilavasito investor Kkimi giymatli
kagizlar ala bilor. Bu halda bankin 6ziinomaxsus investisiya portfeli formalasir. Bu amaliyyatlardan
bankin vazifasi ya onu satmagla slava golir gotirmok va ya bilavasitoe uzunmiddstli kapital
qoyulusuna istfado etmokdir.

Investisiya mogsadli istifado edilon giymatli kagizlar haqqinda qasdan tohrif olunmus molumat
togdim etmok yolu ilo bazarda qiymotlora manipulyasiya etmoak va giymatli kagizlar1 almaq va satmaq
Uclin macbur etmok hiiququ yoxdur. Ogar belo horokatlors bazarda pesokar istirak¢ilar tarafindan yol
verilorss, ganunla onlara verilmis icazo dayandirilir vo logv edilir.

Bir qayda olaraq yeni buraxilmis qiymstli kagizlar agiq satis qaydasinda yayilir. Bu halda
kommersiya banki satis vo alig lizro xiisusi qruplar yaradir. Bunlar “anderrayter” firmasi adlanir. Belo
firmalar elementlordon, yoni buraxilmis qiymatli kagizlarin hamisini alaraq, onun yerlosdirilmasini
0z Uzoarlorino goturdrlor. Firma Uzvlari alicilar taparaq qiymatli kagizar hissa-hisso satmagla 6z slava
risumlarini qazanirlar.

Sohmdar comiyyati formasinda yaranan kommersiya banki nizamnamo fondunu, aksiyalarin
buraxilmasi vo yerlosdirilmasilo tagkil edir. Sohm - sohmdar comiyyatin idarsedilmasinds istirak
hiiququnu tasdiq edan giymotli kagizdir. Buna gora do istanilon sohmdar comiyyatin, o cimlodan
bankin buraxdigi aksiya miilkiyyatin titulu vo ya isgiizar kagizidir. Onun sahibi bankin amlakinin
muoayyan hissasinin sahibi kimi ¢ix1s edir. Bankin nizamnams fondunun aksiyalarin buraxilmasi vo
yerlosirilmasi yolu ils, o ciimladan ohali arasinda abuns yolu ilo toskili bizim 6lkonin bank isi
praktikasinda prinsipial yenilikdir. Sshmdar comiyyatinin barpa olunmasi bu va ya basqa bir regionda
kommersiya banklarmin agilmasit dovlatin istok vo iradasinds deyil, bankin tasiscilorinin
tosobbiistindan, azad kapitaldan, abunagilorin bank biznesinds istiraketmo istoyindon asilidir. Ik dofo
olaraq pul vasati olan vatondas yalniz ananavi amanatci kKimi deyil, hom do bankin auksioneri, yani
onun ortagi kimi ¢ixis etmok hiiququ ald.

Kommersiya bank1 hansi aksiya buraxa bilor? Onlarm bir nego ndvi ils tanis olaq. ©lave 6donis
qaydasinin xisusiyyatlorindan, dividentlorin 6danilmosindon asili olaraq bankin nizamnamosi
imtiyazli aksiyalarin buraxilmasini nozards tutur. Onlar xususi imtiyaza — divident alinmasi tigiin
mistasna htiquga malikdir. Sonuncunun illik hacmi faiz soklinds aksiyalarin nominal dayarina calb
edilo bilor. Ogor ilin sonunda bankim galiri imtiyazli sohmlor Gzrs dividentlorin verilmasi Ggln az
olarsa, onda gatigmayan moblog bankin ehtiyat fondu hesabimna 6danilir. Bu ndv giymatli kagizi
alanlarin kommersiya maragi miidafio olundugundan, bir qayda olaraq onlarin sahiblorino sohmdar
comiyyatinds sos hiiququ verilir. ©gar bankin ehtiyat fondu yoxdursa vo ya onun hacmi istonilon
Olcudo deyilss, bank torofindon imtiyazli aksiyalarin hoddon ¢ox buraxilmasi ¢ox risklidir. Bu
noqteyi-nozordan adi sohmlorin emissiyas1 daha tohlikasizdir. Adi sohmlor Gizro dividentlor yalniz
golirin galigmm hacmina goro hesablanir. Onlarin sahiblorinin maragini tomin etmok Uglin onlara
auksioner comiyyatinds sas hiiququ verilir. Qiymatli kagizin tizarinds onun sahibinin adinin geyd
olunmasindan asili olaraq bank adi aksiya toqdim edons soshm buraxir. Birinci horokati bank
eminntentinin apardigr sohmlorin geydiyyat: kitabinda aparilir. O kitaba hor bir imtiyazli sshm
hagqinda molumati, onun alimma tarixini, bundan basqa har bir sohmdar da belo sshmlorin saymi
geyd edir.
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Sohmdar bankin tasis¢ilori nizamnama fondunun nazords tutulan moblagini, buraxilicaq
aksiyalarin sayimi, onlarin nominalini, ndviinii miiayyan edorak aksiyalara, abunsnin iki névindon
birini, ya gapali abuno, ya da agiq abunani segmalidirlor. Qapali abuna 0 demokdir ki, bank sshmlori
tosisgilor tarafindan tortib olunmus siyahi asasinda yerlogdirilir. Bu zaman aksiyalarm ilkin bazarda
azad satigina diismiirlor. Aydindir ki, tasis¢i yalniz nizamnama fondunun tagkili {i¢iin lazimi migdarda
Odonis edo bilarok iri potensial sohmdarlarin siyahisina malik oldugda bu abuna ndvini istifads
edirlor. Boazi tasisgilor qapali abunadon bankin idara olunmasima va goalirds istirak “yadlarin” daxil
olunmasinin qarsisini almaq tigiin istifads edirlor.

Bankin qiymatli kagiz buraxilmasma asagidaki prosedurlar daxildir:

Buraxilig haqqinda qorarm gobul edilmasi;

Oziindo buraxilis haqqinda biitiin informasiyan1 comlosdiron layihenin hazirlanmast;

Morkazi Banklarin sobalorindo layihanin geyds alinmast;

Layihanin doarc olunmast;

Motbuatda sohmlorin buraxilacagi haqqinda malumat verilmasi;

Qiymatli kagizlarin yerlogdirilmasinin taskili;

Buraxiligin naticalorinin geydo alinmast;

Noticonin dorc olunmasi

Muzakiralar. Belsliklo, biitiin formal islari yerino yetirdilor vo artiq abunanin kegirilmasina
baslaya blar. Abunagilordon sshmlorin alinmasi tigiin na gobul olunur, bu o godar do vacib masals
deyil,ogor 6lkomizin iqtisadiyyati ii¢iin saCiyyavi olan total defisiti (qithigi) nozors alsag.

Olbotto ki, sohm alinmasi zamani asas 6donis vasitasi puldur — manat vs ya valyuta. Bununla
yanasl, yaradilan sshmdar comiyyatin natural formada da Gdonislori gqobul edils bilor. Buraya binalar,
tosarriifat invertari, pul soklinds va s. daxildir. Pul soklinds va ya natural forma ilo yanasi, sohm alan
soXxs Odanis tiglin geyri-material aktivlordon - amlakin arendaya gotiiriilmasi, hiiquq, “nou-hau” tipli
intellektual mulkiyyst va s. Nohayat, yaradilan sohmdar comiyyati qiymotli kagizlar formasinda pay
da gobul edir. Tasisgilor onlarin torkibina fikir vermolidirlor: onlarin ig¢arisinds abunaginin amlak
mosuliyyati dasidig1 sohm, istigraz, sertifikat vo veksel olmalidir. ©gor abunagi elo bir veksello 6danis
edorso, 0 bu veksello borc ddomolidir. Onda bels ¢ixir ki, bankin nizamnamo fondunun fiktiv togkil
etmosi demokdir.

Odonisin isonilon formasindan istifado edorok abunogi abuno oldugu sohmlorin nominal
dayarinin 10%- ni ddayarss, bu sshmlari almag hiiququ slds edir. Bankin geydiyyatdan kegmasi Uglin
abunagilordon abuna zamani 30%, qapali abuna zamani 50% &donis daxil olmalhidir. Bankin
geydiyyatdan kecdikdan sonra miisyyan muddoat sonra bankin rahbarliyinin 6danisi ti¢iin gobzlorin
avazina abunaciloro mivaqgsti vasiglor verilmasi magsadouygundur. Bu sobob abunaginin sohm
dayarinin gismon 6dadiyini tasdiq edir, abunaci iss galan mablogi miioyyan olunmus miiddats gador
6domoalidir (1 ildon ¢cox olmayaraq). Mlvaqqgati vasige hom da abunagi sshmin dayarini tam 6dayarss,
ona sashmin verilmasina banki masuliyyatli edon sonaddir. Sshmlorin Gzarine divident almag hiiququ
veran kupon vasigalori do olava eds bilor. Ancaq diinya praktikasinda kuponsuz aksiyalar da
buraxilir.

Sohmdar kommersiya banki sohmdara divident verilmasinin bir ne¢e variantindan istifado edo
bilor. Ogar sshm kuponludursa onda amoliyyatlar bu kuponlar banka toqdim olunduqda aparilir.
Bagqa sohordon olan sohmdar bagqa kommersiya bankina 6donisi aldigda komissioner — vasitogi
rolunu 0z Uzorina gotirmasi {iglin xahislo muraciot eds bilor. Yoni kuponun sahibi olan bankda
inkassaya qoyur. Inkassa edilmis bank kuponu miisayistedici moktubla birlikdo sohmdar bankina
gOndorilir, ya da ona nagd formada toqdim edir. ©gar sohm kuponsuzdursa, onda schmdar bank1 6z
balansinda biitiin sohmdarlara hesab acir vo hesablanmig dividentlorini bu hesaba kogiiriir. Bagqa
sohordan alan sohmdarin xahisi ilo divident moblogi basqa bankda olan hesabina kogiirtiliir.

Muasir etabda 0lks iqtisadiyyatinimn krizsdo olmasi, miixtalif novIli geyri-dovilet misssisalorinin
yaradilmasi, kapital qoyulusunun budcodon maliyyanin hamginin ixtisar edilmasi, kéhnolmis
avadanhigin qlobal suratdo yenidan tozslondirilmasinin vacibliyi, torpaq islahat1 borc gétiiranlorin
mohz uzunmdiddatli kapitala olan ehtiyaclarini sortlondirir. Uzunmuddotli bank kreditinin bazar
modelinin borpa olunmas1 belo emissiya amaliyyatlarmin daha da aktivlesdirilmasini talob edir,
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banklara uzunmiddstli resurslar yaratmaq imkani veron bank istiqrazlarmin buraxilmasi: kimi
vasitadan istifads etmok olar.

Istigraz- giymotli kagiz olub onu buraxan emiteti, (izorindo gostorilon miiddato calb edilon faiz
do daxil olmagla onun nominal doayarinin sahibina 6domays mosuliyyatli edir. Auksioner
comiyyatlari, 0 ciimladan bankalar buraxilan biitiin aksiyalar tizra 6danislor basa ¢atdigdan sonra vo
yalniz nizamnamsa fondunun 25%-i hacminda istiqraz buraxmagq hiiququna malikdir. Istigrazlar iizro
faiz butln optimal vaxt (zro hesablanir vo ya doyisa do bilor. Masalon, arta bilor. Faizdan slava
kreditor basqa manfoot do gotirs bilor. O ciimlodon onun udusda udmaq imkani var.

Istigraz borcu qaydas1 kommersiya mosalasini do nozors alir. Kommersiya borcu sartlorinin
doyisdirilmasi, bir istiqrazin digari ilo avoz edilmoasi, basqa sozlo bir borcun ddoanilib digarinin
yaradilmas1 demokdir. Konversiya zamani maqsadlor ¢ox mixtalif ola bilor. Onanoavi vazifa borc
Odoniglarini yingullosdirir.

Bank istigraz varagalorinin sortlori 6ziinds kreditorlarin maraginin miidafiasi emitentlorini do oks
etdirir. Bura asagidaklar daxil ola bilar:

1. Istigraz iizro faizin basqa bank torafindon 6donisinin zomanat edilmasi

2. Istigraz sahiblorine miisavirs sosi onlarla toplanmag hiiququnun verilmosi

3. Istigrazin ipotek &tiiriilmosi

Bank istiqrazin buraxilis qiymatins galdikds iss 0, nominaldan konarlasa bilar, 0 climlodon asag1
ola bilor. Sonuncu halda yaranan monfi forgi bank istigraz veraglorinin buraxildig: ilo deyil, bitin
periodlara daxil etmalidir. ©goar uzunmiddatli resurs axtarisi problemi bank torafindoan istigraz
varaglori vasitasilo hall olunursa, daha “qisa” miiddot ligin lazim olan vosait bagqa név giymatli
kagizin — depozit sertifikatlarin1 emissiya yolu ilo alds edir. Depozit sertifikat1 kredit miiassisasinin
pul vesaitinin deponer olunmasi haqda yazili sohadstnamo olub, 6dayicinin misyyan olunmasi
muddat bitdikdon sonra depozit vo ona faiz almag hiququnu tesdiq edir. Kommersiya banki
muayyan mugavils ilo miiayyan middats va ya tacili sertifikat vers bilor. Bankin depozit sertifikatini
almaq istoyan muiassiso, Vatandas onun ya nominal dayarini, ya da kurs giymatini 6domolidir. Ogor
bank tocili sertifikat buraxibsa, onda emitent onun 6danis vo faiz moblogini vermis ancaq miigavilo
muddati kecdikdon sonra hayata kegirilir. Fikrimizca bu halda “qisamiiddatli”— bir ne¢s aydan bir ilo
kimi sertifikatlar mivaffaqiyyst qazanacaglar. Bank tgun tocili sertifikat daha slverislidir. Ciinki,
onun almma miiddati avvalcadon moalumdur vs bu da gézlonilmozlik faktorunu aradan galdirir. Bank
Uclin sohmdar sigorta comiyyatinin bas tosis¢isi kimi ¢ixis etmasi Sarfalidir. Belo comiyyat verilmis
kredit muassisasinin miistarilarinin, miassiss Vo vatondaslarin sigortasini tomin edir ki, bu da onlarin
verdiyi kreditlorin gaytarilmasini isini yaxsilasdirir. Sigorta comiyyati bank-tasis¢i miossisads hesab
acdira bilor ki, bu da sonuncu i¢iin giiclii kredit resurslarinin daxil olmasini tomin edardi. Bank
torafindon sohmdar comiyyatlori formasinda yaranan amtas Vo fond birjalarinin samlarinin alinmasi
banka birjada yer almaga imkan verir. Naticads birjanin tizvii kimi bank 6z adindan vo 6z hesabina
genismiqyasli birja amliyyatlar1 kegira bilar.

Hal- hazirda istonilon tosorriifat togkilati mali kreditlo gétlrorkon saticiya veksel vera bilar.
Mohsul saticis1 alina mugavilo 6hdagiliyini alan andan veksel sahibi olur. Ancaq sonununun 6ziinds
kreditorlar1, masalon mal gdndaranlorls, bankla hesablasmagq tigiin pul vesaiti lazimdir. Veksel sahibi
veksel (izro 6donis vaxtinin ¢atmasini gozlomir. O bu 6zgo 6hdagiliyini ala bilacok togkilat tapmaga
calisir. Borclarin alicis1 kimi bank ¢ixis eds bilor. Vekseli alan bank ona goro 6donis tolob etmok
huququna malikdir. Bank bu barado borclu toskilat1 xobordar etdirmalidir. Veksel amaliyyatlari
apararkon bank sohv etmomolidir, yoni 6denis siibhodoguran veksel almmamalidir. Odanis vaxtinda
edilmadiyi halda veksel natariusa verilir, o da vekselds 6donis edilmodiyi haqqinda qeyd edir.

Muxtolif veksellori diskont edon kommersiya banki eyni zamanda bir ne¢o ugot stavkalarini
totbiq eds bilor. Onlarin differensiya kriteriyalarina daxildir:

a) vekselin 6doms middstins godar galan vaxtin uzunlugu;
b) veksel lizra borcunun etbarliliq saviyyasi;
) basqa banklar torafindan totbiq edilon ugot stavkalarinin saviyyasi.
Veksellarin ugotu uzro bank omoliyyatlar1 ugot bazarmi yaradir. Bu monada Markazi Bankin
Uzarina ciddi vazife diisiir.Bankm noinki giymatli kagizlar emitenti ilo qarsiligli miinasibatlorda
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partnyor kimi, hom da onun alic1 va saticis1 (kegmis investor) ila partnyor kimi ¢ixis edir. Bu halda
toroflor sazis baglayirlar. Burada bank bir sira 6hdagiliklorin yerino yetirilmasini 6z tzarino gotira
bilor:

-sifarig¢inin onun satiga toqdim etdiyi qiymatli kagizlarin qiymatlondirilmasini aparmag;
-sifarig¢inin adina vo onun hesabima qiymatli kagizlari almagq;

-sifarig¢ini qiymatli kagizlar bazarindaki kurslar, sazislor hagqinda molumatlandirmag;

-sifarig¢inin qiymotli kagizlarini yerlogdirmok;

-sifaris¢inin  qiymotli  kagizlar bazarmin cari, prognozlasdirilan voziyyati haqqinda
molumatlandirmaq (qiymatli kagizlarin novlari Uzra butdvlikds, ayri-ayri respublika, saharlor izra);
-sifarig¢inin qiymotli kagizlar bazarinda sifarsei ilo birgs, yoni miistorok foaliyyst hoyata kegirmok;
-sifarig¢inin qiymotli kagizlar bazarindaki omoliyyatlar1 ilo olagodar istonilon masalalor Uzra
sifariggiya maslohatlor vermok.

Razilagma banka sifaris¢inin bu vo ya digor amaliyyatin yerino yetirmosi iiciin, tapsirigin
verilmosi prosesinin geyd edilmasini do nozrds tutur, burada bankin yerina yetiracoyi omoaliyytlarin
0donilmasing sifarigginin tominati da miioyyan olunur. Tominat sifaris¢inin imumi 6donis qabiliyyati
formasina, bankin hesabina sazis mabloginin tam vo ya gismon 6donislorinin daxil edilmosi formasina
malik ola bilor. Razilsmanin ayrilmaz hissosi, miqgavilo giymati lzro sifarig¢i ticiin daha sorfoli
giymot sazisin yerino Yetirilmosino bankin kommersiya haqqmi toyin olunmasi prinsiplorinin
muoayyan edilmasidir. Taroflor raziliga golirlor ki, bank sifaris¢i ilo tapsiriq sortini razilasdiraraq
giymatli kagizlarin soroncaminda olur vo amoaliyyati yerino yetirirlor. Razilasmada bankin sifarisgi
qarsisinda hesabat formasi vo muddati miayyan edilir. Bank sifarisginin tinvanina onun tapsirigmin
yerina yetirilmosi haqqinda malumati géndarmayi 6hdssina gotiiriir. Burada o sazis baglandigi yeri
(birjadan konarda bazarda, birjada) sazisin qeydiyyat tarixi, sazis sartlorinin sifaris¢inin tapsirigina
uygunlugunu, sazisin qiymatini, bank kommersiya haqqmin 6l¢iisiinii gostarir. Bundan alave, bank
sifarigci arasindaki razilasmada satilmis qiymotli kagizlara géro modaxilin sifaris¢inin kanal hesabina
kecirilmosi, alinmis qiymatli kagizlarin 6donilmasi tiglin pullarin hansi hesabdan silinmasi danisilir.
Migavilo Uzro bank sifarisgisi tiglin aldig1 qiymoatli kagizlarin saxlanilmasi tizro 6hdaciliklori 6z
Uzorino gotlra bilor. Nohayat, sifaris¢inin tapsirignin yerina yetirilmosi prosesinds yarana bilan
mubahisalorin hall edilmasi prosedurasimi taraflor miayyan edirlor.

Borc alan kredit sazisi baglayaraq banka bu vaziyyati nozora almaq moagsoduygundur ki,
girova qoyulmis kagizlarin birja qiymotine qarsi 6 vo ya artiq faiz azalmasi halinda, hansi ki, ssuda
vergisi zamani girovun dayari miloyyan edilir mistori bank tarfindon misyyanlosmis slava girovu
togdim etmolidir. Ogor miistari bunu etmak istamirss va ya eds bilmirss, 0 borcun tomin olunmamis
hissaini 6domalidir vo yaxud, biitiin ssudan1 qaytarmalidir. Kredit miigavilasinds geyd etmok lazimdir
ki, miistori torofi bankin taloblorinin yerino yetirilmomasi zamani, hom do vaxt1 kegmis borcun
yaranmasi zamani ( miistoriya heg bir molumat vermoyo) girova qoyulan kagizlarin hamisini, yaxud
bir hissasini satir vo pul moadaxilinin tomin edilmasi vaxti kegmis borcun 6danilmasine
istigamatlondirir.

Noatica. Ddvlot tonzimlonmasi vo qiymotli kagizlarin = statusunun qanunvericiliklo
tasdiglonmasi ilo bazar istirak¢ilar tarafindon giymotli kagiza olan etibarin tomin olunmasi qiymatli
kagizin dovlat torafindon tonzimlonmasi vo taninmasi kimi miithiim keyfiyystini mioayyon edir.
Korperativ osaslarda yaradilmig vo foaliyyat gostoran tosorriifat subyektlorinin, yonu agiq vo qapali
sohmdar comiyyatinin asas maliyya monbayini sohmlarin buraxilmasi vo bazarda mimkin daracado
tam hocmdo yerlogdirilmasi togkil edir. Azorbaycan Respublikast “Sohmdar comiyysti haqqinda”
ganunda deyildiyi kimi, “soshmdar comiyyati tosarrifat foaliyystini hoyata kecirmok moqgsadilo
nizamnamo fondunu sshm buraxmagqg yolu ilo formalagdiran fiziki vo ya hiiquqi soxslorin konulli
sazisi osasinda yaradilan miiossisalordir.
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BAKI SOHORINDO HOROKOT SORAITLORININ YAXSILASDIRILMASI
TODBIRLORI HAQQINDA

Piriyev Yagub Maksim oglu- t.e.n., dosent, Azorbaycan Respublikasi Elm Va Tohsil
Nazirliyi, yakub_piriyev@mail.ru
Bayramov Razim Pasa oglu- t.e.n., dosent, Noqliyyat logistikas1 vo harokatin tohlikasizliyi
kafedrasi, AzTU, bprazim@gmail.com
Homidov Namiq Raqif oglu- t.e.n., bas miiollim, Nogliyyat vo logistika kafedrasi, AzZMIiU,
namikhamidov@gmail.com

Xulasa. Baki soharinds kiiga-yol sobokosinin sixliginm naqliyyat axmlarmin artan talobloring
uygunlugu masalosine baxilmigdir. Kiiga-yol sobokasinin optimal sixliginin MDB mokaninda mov-
cud olan normalara géro optimal giymoti olaraq, 2,2+2,4 km/km? gobul edilmisdir. Bu gdstaricinin
giymotlori Avropa sohorlorinds 8-10 km/km?, ABS sohorlorinds iso 12-14km/km2-dir. Qeyd edilon
ragamlardan do gorindiyld kimi movcud klga-yol sabokasinin optimal sixliginm tomin edilmasi
mosalasi asas vacib mosslo hesab olunmalidir. Méveud kiiga-yol sobokasinds nogliyyat axinlarmin
cari harokat sixliginin va yolun yiklanmo doaracasinin azaldilmas: {ig¢iin bir sira tadbirlarlorin
gOrulmasi toklif olunur. Yol horakistinin toskili vo nizamlanmasi masalalorina kiiga-yol sabokasinin
Vo nagliyyat axinlarinin optimal sixligma nail oldugdan sonra baxmaq olar. Bu mogsadlo nazords
tutulan todbirlori oan Gimumi sokilds siralanmisdir. Yol horokatinin oan midafiasiz istirak¢ilar1 olan
piyadalarin harakatinin togkili vo nizamlanmasi tigiin do todbirlor nazords tutulmusdur. Sahor hava
hdvzasinin ixrac qazlarmm zarorli tasirlorindon qorumaq Ugiin elektromobillordan istifadonin
genislondirilmasi vacib hesab olunur. Elektromobillorin tatbiginin, doldurucu infrastrukturun,
elektromobillorin vo onlarin komponentlorinin istehsalinin inkisafi {igiin soraitin yaradilmasmin
stimullasdirilmas1 tgiin goriilmali olan todbirlor nozordon kegirilmisdir.Horokot soraitlorinin
yaxsilasdirilmasi tadbirlori icarisinds nagliyyat vasitalarinin texniki voziyystlorinin yaxsilagsdirilmasi
tadbirlorina do xususi bir diggst yetirilmisdir.

Acar sozlar: sixlig, “ocaq”, “dar” yerlor, agilmalar, monorels, tranzit, “yasil dalga”, elektromobil

ABOUT MEASURES TO IMPROVE TRAFFIC CONDITIONS IN THE CITY OF BAKU

Piriyev Yakub Maksim- PhD in tech.sc., ass.prof., Ministry of Science and Education of the
Republic of Azerbaijan, Yakub_piriyev@mail.ru
Bayramov Razim Pasha- PhD in tech.sc., ass.prof., department of Transport logistics and
traffic safety, Azerbaijan Technical University, bprazim@gmail.com
Hamidov Namig Ragif- PhD in tech.sc., senior lecturer, department of Transport and
Logistics, AZUAC, namikhamidov@gmail.com

Abstract. The issue of compatibility of the density of the street-road network with the increasing
requirements of traffic flows in the city of Baku was considered. 2.2+2.4 km/km2 was accepted as
the optimal value of the optimal density of the street-road network according to the existing norms in
the CIS area. The values of this indicator are 8-10 km/km2 in European cities, and 12-14 km/km2 in
US cities. As can be seen from the mentioned figures, the issue of ensuring the optimal density of the
existing street-road network should be considered the main important issue. It is proposed to take a
number of measures to reduce the current traffic density and road loading level in the existing street-
road network. The issues of organization and regulation of road traffic can be considered after
achieving the optimal density of the street-road network and traffic flows. The measures intended for
this purpose are listed in the most general way. Measures have also been designed to organize and
regulate the movement of pedestrians, who are the most vulnerable participants in road traffic. It is
considered important to expand the use of electric cars in order to protect the city air basin from the
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harmful effects of export gases. The measures to be taken to stimulate the application of electric cars,
the charging infrastructure, the creation of conditions for the development of the production of electric
cars and their components have been considered. Special attention was paid to the measures to
improve the technical conditions of vehicles among the measures to improve traffic conditions.
Keywords: density, "hotbed”, "narrow" places, openings, monorail, transit, "green wave",
electromobile.

Giris. Baki sohori Kimi godim tarixe malik olan boyiik saharlords harakat soraitlorinin yaxsilas-
dirilmas1 moasalasi halli cox vacib va ¢atin olan masalalordandir. Bu masalonin optimal sokilda halli
coxistigamatli asash yenidonqurma va taskilati tadbirlarin tatbigini talob edir va bu tadbirlors ¢ox qisa
sokilda nozar yetirok.

[k ndvbado Baki sohorinds kiiga-yol sobokasinin sixligmin naqliyyat axinlarmin artan taloblorine
uygunlugu masalasine baxaq. Kli¢a-yol sobakasinin optimal sixliginin MDB mokaninda mévcud olan
normalara géra optimal giymeti olaraq, 2,2+2,4 km/km? gobul edilmisdir. Bu gdstaricinin giymotlori
Avropa sohorlorindas 8-10 km/km?, ABS sohorlorinds iso 12-14km/km?-dir.

Movcud olan normativ sonadlora géro sohor magistral yollart vo kiigalori sobokosinin sixligi
hesabi miiddat {igiin sohar tikintisinin hiidudlarinda 3,2-3,5 km/km? hodlorindo, ictimai sornisin nog-
liyyati xatlori sobokasinin sixlig1 isa sohorin planlasdirilma strukturunun tikinti hiidudlarinda 1,5-2,0
km/km? hodlorindo olmalidir. Apardigimiz todgigatlara goro boyiik Bakida kiiga-yol sobokosinin
sixl1g1 togribon 0.9 km/km?-dir.

Qeyd ediloan ragamlardan do gorindiyd kimi mévecud kiiga-yol sobokasinin optimal sixliginin
tomin edilmasi masalasi asas vacib masalo hesab olunmalidir [5,6]. Bu mosalonin halli tigtin rayonlar
hiidudunda yeni kiiga vo yollarin salinmasi imkanlarinin tadqiqi vo mivafiq layihalorin hazirlanmast,
movcud Klga-yol soboakasinin fiziki cohatdon genislondirilmasi imkanlarmin tadgiqi vo muvafiq
layiholorin islonib hazirlanmasi, mdvcud kiiga-yol sobokasi sisteminds gozaliliq “ocaq”larinin agkar
edilmasi, onlarin sabab va amillorinin mioyyan edilmasi, bu sabab va amillarin lagvi tizra tadbirlorin
islonib hazirlanmasi, mévcud kii¢a-yol sabakasinds naqgliyyat axinlarmin mévcud harokot sixligmin
vo yolun yiklonms daracasinin tadqiqi, tohliksli “dar” yerlorin askar olunmasi, onlarin aradan
qaldirilmasi ti¢iin miivafiq layihoalorin islonib hazirlanmasi masalalori do 6z hollini tapmalhidir. Kiigs-
yol sobokasi elementlorinin yiklonmo daracasini an timumi sokilds asagidaki kimi ifads etmok olar
(sok.1):

Sakil 1. Yolun yiikloanma darasinin tayin edilmo sxemi [6]

Sxemdan do gorunduyd kimi yolun yiuklanmo daracasinin azaldilmasi {igiin ya kasirin surati
azaldilmali, ya da onun moxroci bdyudilmolidir. Basqa sozlo desok, ya faktiki harokot sixligi vo
intensivliyi azaldilmali, ya kiiga-yol sobokasi elementinin buraxma gabiliyyati artirilmahidir. Mdveud
kico-yol sobokasindo nogliyyat axinlarinin cari (faktiki) horokot sixliginin vo yolun yiklonmo
doracasinin azaldilmasi tigiin gorulocak tadbirlorlor kimi asagidakilari misal gostormok olar:

- yol ayriclarinda biitiin miimkiin istiqgamotlorda harokati tomin edon mixtalif saviyyali nagliyyat
Vo nagliyyat-piyada agilmalarinin tatbiqi;

- moévecud kilga vo yollarm sokilor, ayirict zolaglar, kdhna vo ya mivaqqgati tikililor, hatta lazim
goldikds avazinds yenilori salinmagqla, yasilliqlar hesabina genislondirilmasi;
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- dalan yollarmin agilmast;

- kuigadanxaric mixtalif soviyysli avtomobil duracaqlarinin insast;

- ilk marhalads gliclii hayacanlanmalara malik olan yol ayriclari arasinda miixtalif saviyysli nagliyyat
olagalorinin qurulmast;

- mixtalif soviyyali kiiga va yollarm insast,

- monorels noqgliyyat sisteminin qurulmasi;

- sohar vo soharotrafi sornisin dasimalarinda domir yolu vo doniz nagliyyatinin imkanlarindan
maksimum daracads istifado olunmasi;

- dairavi gohar yollar1 sabakasini genislondirmokls, tranzit harokstinin sohoro daxil olmalarmin
qarsisinin alinmast;

- ekoloji cohatdon tomiz vo yliksok sornisin dasima qabiliyyati olan tramvay xatlorinin barpa olunmasi
[7] (sok.2);

- koéhno yasayis mohollolorinin yerindo yeni parklar salindigda, kiico-yol sobokoasinin hondoasi
olculorinin uzaq perspektiv do nozors alinmagla, Insaat Norma vo Qaydalarinin taloblori hoddindo
gotarilmasi.

Kiga- yol sobokasinin va nogliyyat axmlarinm optimal sixligina nail oldugdan sonra yol horo-
kiatinin taskili vo nizamlanmasi masalalorina baxmaq olar. Bu magsadlo nozards tutulan tadbirlori an
imumi sokilds asagidaki kimi qeyd etmok olar:

- kiiga pereqonlarmda yol harokatinin tagkili va nizamlanmas tadbirlori;

- yol ayriclarinda yol harokatinin togkili vo nizamlanmas tadbirlori;

- ictimai gohar Sarnigin noqliyyatinin harokot marsrutlarmin tahlikasizliyinin tomin edilmosi;

- ictimai naqliyyatin dayanacaq montogolori zonasinda vo HAB- larda yol horakatinin tohliiko-
sizliyinin yiksaldilmasi [8] (sok.3);
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Sakil 2. Bakida tramvay xatlarinin shats edacayi oarazilor [7]

- metro stansiyalari, domir yolu vo avtovagzallarda harokotin togkili vo tohliikasizliyi masalalorinin
hall edilmasi;

- parklanma imkanlarinin tadgigi vo avtomobil duracaqlarinin toskili;

- kiiga va yollarda sirat rejiminin normalasdirilmasi;

- yol ayriclarinda adaptiv nizamlama parametrlorinin todqiqi;

- ayri-ayr1 magistrallarda vo kiliga-yol sobokasi sisteminds “yasil dalga”nmn osas parametrlorinin
todqiqi.
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Sakil 3. Bakida tatbiq olunmus HAB niimunasi [8]

Yol horokatinin on mudafissiz istirak¢ilari olan piyadalarin horakatinin togkili vo nizamlanmasi
Uciin nazords tutulan todbirlor kimi asagidakilar geyd olunmalidir:

- nizamlanmayan piyada kecidlorinin toskili;

- nizamlanan piyada kegidlorinin toskili;

- ¢agiris quruluslu piyada kegidlarinin tatbiqi;

- kligadonxaric piyada kecidlorinin toskili;

- piyada zonalarmnin toskili;

- alillorin vo mahdud hoarakatli digar piyada qruplarmin harokatinin toskili [9] (sok.4);

- tohsil muassisalori otrafinda yol harakatinin tohliikasizliyini tamin edoan tadbirlorin islonib
hazirlanmasi.

=

Sakil 4. Slillorin vo mohdud harakatli digor piyada qruplarmin harakatinin toskili [9]

Sahar hava hdvzasinin ixrac qazlarinin zararli tasirlorindon qorumag ugiin elektromobillordan
istifadonin genislondirilmasi ¢ox vacib mossladir. Elektromobillarin tatbiginin, doldurucu infra-
strukturun, elektromobillarin va onlarin komponentlorinin istehsalinin inkisafi ti¢iin soraitin yara-
dilmasmin stimullagdirilmasi ti¢iin asagidaki tadbirlorin gérilmosini vacib hesab edirik:

- elektromobillorinin dlkoys daxil olmasi vo yol harokatinds istiraki ii¢ilin icazonin verilmasino gora
dovlot risumunun alinmamasi;
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- agagidakilar1 alda etmoak (0 climlodon yaratmaq yolu ilo) va istismari ilo masgul olan hiiquqi soxslor
Azorbaycan Respublikasmin Vergi Macallasi ilo mioyyan edilmis qaydada investisiya endirimini
tatbig etmok hiiququna malik olmalidirlar:

— elektrik nagliyyat vasitalori - onlarm ilkin dayarinin 100 faizi daxilinds;

— alinmig akkumulyatorlarin doldurulmasi cihazlari1 vo doldurma stansiyalari,

- hiiquqi soxslor vo ya fordi sahibkarlar torafindon Azarbaycan Respublikasinin arazisine gatirilon
doldurma mantagalorinin gémriik orqanlar1 tarafindan tutulan slave doyar vergisindon azad olunmasi
(vergi orqanlar1 - Avrasiya Iqtisadi Ittifaqina iizv d6vlatlorin orazisindon gatirildikd);

- Azorbaycan Respublikasinin Respublika Milli Hiiquq Internet Portalinin Azarbaycan vatondaslari,
habelo xarici votondaslar vo Azorbaycan Respublikasinda daimi yasayan votondasligi olmayan
soxslorin (bundan sonra fiziki soxslor), soxsi istifads tUcun elektrik nagliyyat vasitalori;

- doldurma stansiyalarinin quragdirilmasi layihasinin torkib hissasi olan mihondis va nagliyyat
infrastrukturu obyektlorinin tikintisi, o climlodon yenidon qurulmasi vo tomiri zamani sifarigginin,
ingaatginin ¢akdiyi xarclor:

— tohvil-taslim akti1 asasinda pulsuz olaraq kogtiriiliir;

— bu obyektlorin ugotunda yerlosdiyi hiiquqi saxsa ¢akilon xarclar;

— sifarisgi, tortibatg1 tarafindon geyri-omaliyyat xarclorina daxil edilir;

— Xxarclarin kéglrilmasi haqginda akt asasinda bu yarimbandin ikinci abzasida gostarilon hiiquqi
soXs torafindon gobul edilir vo onun geyri-omoliyyat golirlorino daxil edilmir.

- elektrik enerjidoldurma komplekslori (suratli elektrik doldurma komplekslori) istisna olmagla,
enerjidoldurma montagalorinin qurasdirilmas: {igiin imumi istifadeds olan torpaglardan torpaq
sahalorinin ¢ixarilmasi va verilmasi talob olunmur;

- torpaq istifadagilori asagidaki hiiquqlara malikdirlor:

— mesd, soxsi yardimei1 va kond tosarriifati, o ctimlodan kandli (fermer) tosarriifati, baggiliq, bigin vo
otlageiliq {iglin nozards tutulmus torpaq sahalori istisna olmagla, torpaq sahslorindan toyinati tizra
istifado etmok vo doldurma mantagalorinin qurasdirilmasi tiglin eyni vaxtda istifado etmok;

— bir ailali (bloklanmis) yasayis binalari, bag evlori, baglar vo onlarin lovazimatlari istisna olmagq]a,
torpaq saholarinds yerloson daimi tikililori (binalari, tikililari) va ya onlarin hissalorini, bels sahalorin
toyinatini doyisdirmadon yiikloms stansiyalarinin qurasdirilmasi tigiin icaraya vermok.

Horokot soraitlorinin yaxsilasdirilmas: todbirlori icorisinds nogliyyat vasitalorinin texniki va-
ziyyatlorinin yaxsilagdirilmasi todbirlori do xdsusi bir yer tutur. Bels ki, nogliyyat vasitalori SAYM
sistemi elementlori icarisinds on yiiksok potensial tohliksliliys malik olan elementdir. Ona gora
onlarin texniki cohotdon sazligina daimi olaraq, nozaroat olunmalidir. Bu nazarat texniki baxis va-
sitasilo hayata kegirilir.

Nogliyyat vasitalorino texniki baxis - nogliyyat vasitalorinin yol horokotinds istirakina icazo
vermak cuin nagliyyat vasitalorinin texniki vaziyystinin, o ciimlodon onlarin hissalarinin va slava
avadanhiglarinin elementlorinin, nogliyyat vasitalorinin macburi tohllkasizlik taloblorina uygun-
lugunun yoxlanilmasidir. Azorbaycan Respublikasinda NV-lora Texniki baxis qaydalart Yol horokati
haqqinda ganun ilo reglamentlosdirilir. Qanun qiivvaya mindikdan sonra istismarda olan nagliyyat
vasitalorinin texniki baxigdan ke¢mo qaydasi miioyyan edilmisdir. Yoxlamanin naticalorine asason
diagnostik kart verilir, burada yoxlamanin aparildigi parametrlor vo onlarin standartlarina uygunluq
Vo ya uygunsuzluq geyd olunur. Hor hansi parametrlor standartlara uygun galmirso, siiriicii 20 gin
orzinds nasazliqlar1 aradan qaldira vo bu parametrlori giymatlondirmoak Ggln instrumental nazarat
montagasina gayida bilar, eyni zamanda avtomobilin diagnostikasi ti¢iin tokrar 6donis tutulmur.

Natica. Aparilmis todgigatlarla miosyyon edilmisdir ki, Baki sohorinda kiliga-yol sobokasinin
movcud sixligi nogliyyat axinlarinin artan taloblorine uygun deyildir vo normativ hadlordon asagidir.
Movcud Kkuga-yol sobokasinin optimal sixliginin tomin edilmasi mosalasi asas vacib masalo kimi
digget markazinds saxlanilmali vo bu mogsadlo bir sira tadbirlorlorin gorilmasi toklif olunur. Bu
tadbirlordan sonra istor piyada va istarss do naqliyyat axinlarinin harokatinin tagkili vo nizamlanmasi
moasalalorina baxmaq lazimdir. Nogliyyat axinlarmin optimal tarkibina nail olmaq va straf muhitin
ixrac qazlarmin zararli tasirindan gorumaq Uglin elektromobillordan istifads stimullasdirilmalidir
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BAKI SOHORINDO NOQLIYYAT SIXLIGININ ARADAN QALDIRILMASI VO
NOQLIYYAT SISTEMININ TOKMILLOSDIRILMOSI UZRO KONSEPTUAL
YANASMALAR VO IROLI SURULON OSAS TOKLIFLOR

Piriyev Yagub Maksim oglu- t.e.n., dosent, Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi,
yakub_piriyev@mail.ru
Bayramov Razim Pasa oglu- t.e.n., dosent, Nogliyyat logistikas1 vo horokatin tohliikosizliyi
kafedrasi, Azorbaycan Texniki Universiteti, bprazim@gmail.com
Sarifov Valeh Latif oglu- t.0.f.d., bas miiallim, Nogliyyat vo logistika kafedrasi, AzMIU,
vhsharifov@gmail.com

Xulasa. Baki1 soharinds avtomobillosma saviyyasi Avropa vo MDB 6lkalari ilo miigayisada 0 gadar
do yuksak haddo deyil va bu goéstarici Baki sohorinds miisahido olunan tixac probleminin asasini
toskil etmir. Baki sohorinds kiigo-yol sobokosinin sixligi nogliyyat vasitolorinin sayina adekvat
deyildir. Yani, yol tosorriifat1 asag1 Saviyyadadir vo yollarin sixligi azdir. Homginin, parking yerlori
mohduddur vo soxsi minik avtomobillorinin say1 ¢oxdur. Bu aragdirma, Baki sohorindo nogliyyat
sixliginin aradan qaldirilmast  vo nogliyyat sisteminin  tokmillosdirilmasi  Uzro  konseptual
yanasmalarin muayyanlosdirilmasi va bir sira tokliflorin irali sliriilmasi mogsadi dasiyir.

Acar sozlar: sistem, sixliq, avtomobillosma, bas plan, metrobus, ictimai nogliyyat, nagliy yat,
planlagdirma strukturu

CONCEPTUAL APPROACHES AND MAIN SUGGESTIONS FOR ELIMINATING
TRAFFIC CONGESTION AND IMPROVING THE TRANSPORTATION SYSTEM IN
THE CITY OF BAKU

Piriyev Yakub Maksim- PhD in tech.sc., ass.prof., Ministry of Science and Education of the
Republic of Azerbaijan, yakub_piriyev@mail.ru
Bayramov Razim Pasha- PhD in tech.sc., ass.prof., department of Transport logistics and traffic
safety, Azerbaijan Technical University, bprazim@gmail.com
Sharifov Valeh Letif- doctor in tech.sc., senior lecturer, department of Transport and Logistics,
AzUAC, vhsharifov@gmail.com

Abstract. the level of automobile use in Baku is not so high compared to European and CIS countries,
and this indicator does not constitute the basis of the congestion problem observed in Baku. The
density of the street-road network in Baku city is not adequate for the number of vehicles. That is, the
road infrastructure is at a low level and the road density is low. Also, parking spaces are limited and
the number of private cars is high. This study aims to identify conceptual approaches to eliminate
traffic congestion and improve the transport system in Baku and put forward a number of proposals.
Keywords: system, density, motorization, master plan, metrobus, public transport, transport yacht,
planning structure

Giris. Bu arasdirmada Baki sohorindo avtomobil yollarinda noaqliyyat sixliginin aradan
qaldirilmas1 vo naqliyyat sisteminin tokmillogdirilmasi mosalalori ilo baghh miivafiq tohlillor
aparilaraq qeyd edilon mosololorlo bagli asas konseptual yanagmalar vo holl yollarina dair muvafiqg
tokliflor hazirlanmigdir. Qeyd edilmalidir ki, hazirda Baki goharinin méveud noqliyyat problemlorinin
osas soboblori Kimi tarixon formalasmis noqliyyat planlasdirma strukturunun tamamlanmamis olmas,
radial-holqovi sxem iizro naqliyyat marsrutlarinin fiziki vo montiqi sonlugunun tomin edilmomis
olmasi, miioyyan istiqgamatlordo nagliyyat marsrutlarinin tamamlanmamis qalmasi, habelo goxnévli
ictimai naqliyyatin olmamasi vo morkazi hissonin naqliyyatla yiikklonmasi kimi masalalordir. Digor
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torofdon cografi movqge baximmdan Baki soharinin doniz sahilinds, buxta otrafinda vo yarimadada
yerlogmasi paytaxtin ii¢ torofdon fiziki mohdudlagmasina sobab olur.

Baki soharinds naqliyyat sixligmin aradan qaldirilmasi va naqliyyat sisteminin tokmillogdirilmasi
izro konseptual yanagmalar. Son illor arzindo paytaxtin naqliyyat sisteminin inkisafi vo kii¢a-yol
sobokosinin geniglondirilmasi istigamotinds bir sira todbirlorin hoyata kecirilmosino baxmayaraq,
artan avtomobillosmo saviyyasi, habelo 6lko iqgtisadiyyatinin siiratli inkisafi fonunda shalinin artan
naqliyyat toloblorinin qarsilanmasi vo mdvcud naqliyyat problemlorinin halli masalslori paytaxtin
noqliyyat sistemindo yeni yanagmani labud edir [2,3]. Bu yanasma, paytaxtin ictimai noqliyyat
sisteminin daha tokmil inkisafin1 vo genislondirilmasini, naqgliyyat yerdoyismolorinin tomin edil-
moasinda ictimai naqliyyatin X(susi paymin artirilmasini, soharin noqliyyat planlagdirma strukturunun
tamamlanmasini vo asas naqliyyat marsrutlari arasinda fiziki bagliliginin tomin edilmasini tolob edir.

Qeyd edilon yanasmalar asas gotirilmoklo Baki sohorinin Bas planinda paytaxt arazisinds
nogliyyat sixligmin aradan qaldirilmast ilo bagl bir sira tadbirlor nozords tutulmalidir ki, bununla
da sohards nagliyyat sisteminin tokmillosdirilmasi vo mobilliyin artirilmasi hadaflonmoalidir.
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Sakil 1. Mobillik - vahid horakatlilik yanasmasi [3]

Baki sohorindo nogliyyat sixliginin aradan qaldirilmasi vo noagliyyat sisteminin
tokmillagdirilmasi Uzra konseptual yanasmalar va irali siiriilon asas tokliflor asagidaki asas nogliyyat
masalalari Uizre mixtalif hall variantlarmi shats etmalidir:

- metro naqliyyati sisteminin inkisafini;

- domir yolu, o cimladan tramvay naqliyyat1 sobakasinin inkisafini;

- kliga-yol sobokasinin tokmillosdirilmasini vo inkisafini;

- velosiped yollar1 sobokasinin yaradilmasimni va inkisafin;

- tranzit qovsaqlarlarinin, 0 cimlodon metrobus sobokasinin yaradilmasini va inkisafin;
- XUsusi avtobus zolaglar1 sobakasinin genislondirilmasini va inkisafinu.

Bununla yanasi gqeyd edilmolidir ki, hazirda paytaxtin nogliyyat sixligmin aradan qaldirilmasi
istigamotindo bir sira taktiki todbirlorin gorilmasi ilo yanasi Baki sohorinin Bas plant ilo
uzlasdirilmis, asasan strateji planlama vo dayaniql inkisaf todbirlorinin hayata kegirilmasi ilo geyd
edilon ¢atinliklorin asasli va planlt halli zaruridir.
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Yaranmis vaziyyoatdon ¢ixis yolu yiksak sarnisindasima qabiliyyatine malik ictimai nogliyyat
sistemlorinin  totbigqi vo movcud sistemlorin - glclondirilmoasi istigamotinds ciddi todbirlorin
gorilmosidir. Ictimai nogliyyat sisteminin samarali foaliyyatinin tomin edilmasi, o ciimlodan artan
tolobatin 6danilmasi, fordi nagliyyat vasitalorinin xususi ¢akisinin azaldilmasi yalniz metro sisteminin
intensiv inkisaf etdirilmasi, sirotli/tranzit Metrobus (BRT - “Bus Rapid Transit”) noqliyyatmnin
tatbigi, ictimai nagliyyat qovsaqlarmin yaradilmasi, soharatrafi domir yollar1 sistemlarinin daha da
inkisaf etdirilmasi vo bu sistemlor arasinda giicli inteqrasiyasiyanin yaradilmasi yolu ilo miimkin ola
bilor.

Ictimai nagliyyat qovsaqlary/nogliyyat miibadilo morkozlori sarnisindasima proseslorinin
olagoliliyini, ictimai nogliyyatdan istifadonin togviqini, siiratli ictimai nogliyyat sistemlorinin (metro,
domir yolu, metrobus vo s.) inteqrasiyasmi Vo Yyaxud fordi avtomobil nagliyyatindan ictimai
noaqliyyata kecid imkanlarmi bir markozds comlosdirmays tokan vers bilar.

Ictimai nagliyyat qovsaqlar: miixtalif nogliyyat névlerindan istifadoni toklif etmokls ictimai nogliyyat
yonumlu va tranzit toyinath sohar inkisafini, yerdoyismolor zamani soxsi avtomobillordan ictimai
noqliyyata kecidin asanlagdirilmasi vo “parkla vo davam et” tipli yerdoyismolori tomin edacokdir [5].

Sakil 2. Metrobus (BRT) sistemi [5]

Suratli sarnisin dagimalarinin tamin edilmasi, ictimai naqliyyat sisteminin miiasir ¢agirislar
osasinda toskil edilorok ylksok sornisin dasima xidmotinin gostorilmasi va nogliyyat sixligmnin
azaldilmas1 magsadilo xarclar va icra middatinin tezliyi baximmdan oan perspektivli alternativ hall
yolu kimi paytaxtin bazi asas magistral kiigo vo yollarinda Metrobus (BRT) sisteminin togkili
mogsadouygun hesab edilir. Bas plan gorgivasindo BRT noqliyyatinin toskili siratli Sornisin
dasimalarmin tomin edilmasi ¢ar¢ivasinds asas gorilmali tadbirlors aid edilmalidir. BRT marsrutlar:
sistemin tatbigi ilo bagli hazirlanacaq layiha hallori ilo miayyanlosdirilmalidir.
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Sokil 3. Paytaxtin metro sabakasinin inkisaf sxemi [7]

Baki sohorinin Bas planina uygun olarag mioyyon olunmus qrafik asasinda yeni metro
stansiyalarmin nazords tutulmus middstlords insa olunaraq istismara verilmoasinin tomin edilmosi, yeni
metro stansiyalarmm insasmin siirotlondirilmosi, bu mogsadlorlo investisiya qoyulusunun
prioritetlosdirilmasi ictimai naqgliyyatin dasimalardaki payinin artirilmasinda xiisusi rol oynamis
olacaqdir.

Bas plan ¢orgivasinda 2027-ci ilodok 6, 2040-c1 ilodok iso 14 yeni metro stansiyasinin
istismara verilmasi va yeni doastokloyici infrastrukturun yaradilmasi, 2040-c1 ilodok metro xatlori
sobokasinin timumi uzunlugunun hazirki 38,8 km-don 76,6 km-o, stansiyalarin saynin iso 26-dan46-
ya c¢atdirilmasi nozords tutulur ("28 May" stansiyasmm yenidon qurulmasi daxil). Qeyd edilon
tadbirlorin gorilmasi naticasinde metro nagliyyati ilo Sarnisin dagimalarinin hazirki giindslik orta
hesabla 633 min vo ya ildo 231 milyon nofardan 2040-c1 il tizra giindalik orta hesabla 1,37 milyonva
ya illik 499,3 milyon nofara ¢atmasi prognozlasdirilir.

Bas plan corgivasindo perspektivde Xirdalan sohorino metro xottinin  ¢okilmasinin
planlasdirilmasi oldugca zoruridir.

Bununla yanasi geyd edilmalidir ki, “Avtovagzal” metro stansiyasinin daha somorali foaliyyot
gOstormosi, paytaxtin simal giris-¢ixis1 tizra nogliyyat yukinin azaldilmasi magsadilo M-1 “Baki-
Quba-Rusiya Federasiyasi ilo ddvlat sarhadi” avtomobil yolu vasitasils ictimai nagliyyat, o ciimladan
taksi minik avtomobillori ilo yerino vyetirilon dasimalarin adigokilon metro stansiyasina
yonlondirilmasi, bu magsadls stansiya strafinda naqliyyat habinin/qovsaginin formalasdirilmasi, bu
istigamotdo cevik vo islok infrastrukturun va tonzimloma mexanizminin yaradilmasi, metro
stansiyalar1 Uzro kegidlorin adekvat toskilini mogsodouygun hesab edirik. Sorniginlorin “Avtovagzal”
metro stansiyasi istiqgamotindo intensiv vo komfortlu kegidlorini tomin etmok tglin “Memar ©comi”
metro stansiyasinda optimal stansiya kecidinin yaradilmasi tomin edilmalidir.

Bas planin layihosino osason metronun “Avtovagzal” stansiyasinin otrafi ¢oxmortoboli vo
coxmonzilli yasayis binalarinin yerlosdiyi yiiksok sixliqlt sohor orazisi vo mihium ictimai-isgiizar
zona kimi nozordo tutulmadigindan, qgeyd edilon stansiyanin foaliyystinin mumilikdo Baki
Beynolxalq Avtovagzal Kompleksinin vo yaradilmasi toklif edilon ictimai nogliyyat qovsagmnin
faaliyyati ilo six integrasiya olunmus ¢oxmodalli sistem soklinda taskil edilmasi zaruridir. Bununla
yanasi geyd edilmalidir ki, Bas planmn layihasino asasan metronun Xocason stansiyasimnin foaliyyato
baslamasi Vo yaxin galocokds geyd edilon arazids yeni domir yolu Sornisin stansiyasmin yaradilmasi
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nozords tutulmalidir ki, bununla da soziigedon orazids ictimai nogliyyat qovsagmim yaradilmast,
arazinin ictimai mokan kimi inkisafi hadaflonmalidir.

1. Baka sahorinin yeni naqliyyat planlasdirilma sxemi

Golacakda do fordi minik avtomobillarinin nagliyyat sistemindo miihiim paya sahib olmaga
davam edacayi prognozlasdirildigindan bu masale eyni zamanda saharin kii¢a-yol sabakasi sisteminin
yenidan qurulmasmi zaruri edir.

Baki sohorinin Bas planinm layihasinds 2020-ci il Uzra avtomobillosma saviyyasi shalinin hor
1000 nofarina 220 fordi minik avtomobili hesabi ilo gabul edilmisdir.

Baki gohorinin vo onun otraf orazilorinin nozords tutulan iqtisadi inkisafi ilo bagl orazids
avtomobillosmo saviyyasinin 2013-ct il Uzro maksimum hoaddini Ustoloyan ohomiyyatli artim
saviyyasina gatmazdan avvoal 2024-cii ilo godor orta templo artacagi gozlonilir.

Avtomobillosmo saviyyasinin prognoz edilon artimi adambasina diison UDM (aliciliq gabiliyyaoti
pariteti) gostaricisino vo Dovlat Statistika Komitasinin tagdim etdiyi malumatlara asaslanir.

Umumi nagliyyat tolobatinm artimi gozlonilon UDM artim1 ilo miitonasibdir. UDM-in 1%
artiminagliyyat tolobatinin 0,7% artimina sobab olur. Tatbiq edilmis Nogliyyat Ceviklik Omsal1 0,7-
ya baraboardir.

2019-2040-c1 illor arasinda nagliyyat tolobatinin 48% artacagi gozlonilir.

Nogliyyat tolobatmin orta illik artim tempi (OIAT) 2.7%-o barabar olacagi qobul edilir.
Yiikdasima tolobat1 Umumi nogliyyat tolobatinin OIAT-na borabor gobul olunur: 2.7%. Hor bir
nogliyyat vasitosi ilo Sornisin dagimalarinin sayr mivafiq infrastrukturun inkisaf Soviyyasindon
asilidr.

2040-c1ildo avtomobillosma saviyyasinin shalinin har 1000 nofara 340 fardi minik avtomobili-
nisbatinds olacag: ehtimal edilir.

Yeni sohor inkisaf orazilori istisna olmagla yalmiz avtomobillosmo saviyyasinin artmasi
hesabina 2040-c1ildo fordi minik avtomobillarinin parklanma hacmi 50% artacaqdr.

Fordi minik avtomobillari ilo hayata kegirilon sofarlorin say1 bir torafdon ictimai nogliyyat
sisteminin keyfiyyatinin, inkisafinin vo algatanliq Saviyyasinin artim doaracasindan, digar torafdon
kiica- yol sabokasinin inkisaf etdirilmasi istigamotinds gorilon tadbirlarin saviyyasindan asili olacag.
2018-ci il: illik 686,9 milyon safar, guindslik orta hesabla 1,88 milyon sofar (orta illik artim tempinin
2001-2008-ci illor arasinda geyds alinan nishatds (7,8%) qalacag: ehtimal olunmagla).
2040-cu il:

Ssenari 1 - ictimai nogliyyat sistemi inkisaf etmazsa vo fordi minik avtomobillori ictimai
noqliyyat yukini 6z Gzarino gotirarsa:

- illik 1 511,6 milyon sofar (glindalik orta hesabla 4,14 milyon safor) - 2018-ci ildon etibaron OIAT-
n 3,7%-5 barabar olacagini gostorir;
2040-c1 ilodok Gmumi artim toxminan 120%.

Hazirda paytaxtin kiiga-yol sobokasi asason radial-halgavi naqliyyat marsrutlar: tizro togkil
edilmisdir vo bu marsrutlar sohorotrafi orazilorlo sohor morkoazinin  birbasa hogliyyat
aslagalondirilmasinin tomin edilmoasina xidmot edir.

Kigo- yol sobokasi Uzro tokmillogdirma tadbirlori yalniz yollarmn genislondirilmasi deyil,
movceud sistemlardan somoarali istifads, alternativ yollarin/dshlizlorin yaradilmasi, sohor planlasdirma
strukturlarinin asas prinsipial hondasi sxemlarinin Ustin xdsusiyyatlori ssasinda paytaxtin galocok
yeni nagliyyat planlagdirilma sxeminin hazirlanmasi, mévecud asas nagliyyat arteriyalarmm sohor
morkazindan konar ke¢cmoklo davam etdirilorok tangensial vo diagqonal marsrutlara ¢evirmosi ilo
montiqi tamamlandirilmasi nozards tutulmalidir [6,7].
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Soakil 4. Paytaxtin toklif edilon yeni noqliyyat planlasdirilma sxemi [7]

Qeyd edilon mihim prinsiplor osas gotlrilorok Bas plan gargivasinds paytaxtin yeni
noqliyyat planlagdirilma sxemi hazirlanmis, paytaxtm yol-nagliyyat problemlarinin halli va nagliyyat
sisteminin inkisafi mogsadilo kiga-yol sobokasinin sixliginin optimallasdirilmas1 vo strateji
ohomiyyat dasiyan yeni yol slagalarinin yaradilmasi t¢tin mihiim tadbirlor nazards tutulmusdur.

Paytaxtin morkozi arazisinds nagliyyat sixliginin azaldilmasi, saharin sarg va goarb hissalori
arasindaki noqliyyat yerdoyismolori zamani asas noqliyyat axmlarinin morkozo daxil olmadan
soharkonar1 holgavi magistrallara ¢ixiglarinin tomin edilmasi, habelo mévcud yollarin perspektivda
ifrat yiklonmalarinin qarsisinin alinmasi mogsadilo yeni alternativ yolinfrastrukturlarinin yaradilmasi
nozords tutulmusdur.

Paytaxtin klgo-yol sobokasinin inkisafi Uzro toklif edilon bozi prioritet todbirlor
asagidakilardan ibaratdir:

- paytaxtm simal girig-¢ixis noqliyyat probleminin asasli hall edilmasi mogsadilo Baki vo Sumqayit
soharlorini birlogdiron yeni magistral avtomobil yolunun insasi ilo paytaxtin yeni strateji 2-ci simal
giris-¢ix1s Yolunun yaradilmast;

- xarici holgovi marsrutlarin tamamlanmasi vo yarimadanin simal-sorgi ilo M-1, M-2 vo M-4
avtomobil yollar1 arasinda birbaga magistral yol baglantisinin yaradilmasi: mogsadilo “Xarici dairavi
yolu-Boyiiksor-Ziya Biinyadov prospekti” yeni halgovi marsrutunun, habelo “Lokbatan- Qobu-
Xirdalan-Novxani-Fatmayi-Pirsag1” konar xarici halgavi yolunun va “Lokbatan-Xocasan- Binagadi-
Boyiiksor-Sabungu” yeni xarici halgavi yolunun yaradilmast,

- “Z1g-Aeroport” sosesi vasitaSilo sohorin gorq Vo simal-gorb hissalorinin  hoalgovi birlosmo
margrutunun tamamlanmasmin tomin edilmasi, eloco do Heydor ©liyev adina Beynolxalg Hava
Limanmin Sumqayit sohari ilo vo M-1 avtomobil yolu ilo birbasa nagliyyat baglantisinin yaradilmasi
mogsadilo “Xirdalan gohari-M-1 avtomobil yolu-Digah-Zabrat-Hava Limani” halgovi magistralin
yaradilmas;

- paytaxtin moarkazi hissasinin alava nogliyyat yikindon gorunmasi, bu yikin morkazo daxil
olmadan gohorin gimal vo sgimal-gorb istigamotlorine dogru birbasa yonlondirilmasi moqgsadilo
“Mehdiabad-Darnagil-Ziya Bunyadov prospekti-Keslo-Babak prospekti- “Ag sohor”- Nobel
prospekti” yeni diagonal nogliyyat marsrutunun yaradilmast;
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- “Baki-Sumgqayit sosesi’nds, Xirdalan vo “20 Yanvar” dairalorinde nagliyyat sixliginin
azaldilmasi, Xirdalan goharinin alternativ giris-¢ixis yolunun yaradilmasi mogsadilo M-1 vo M-4
avtomobil yollarmi Xocasan gasabasindon kegmaklo Yasamal rayonu arazisinds “Xarici dairavi yol”
ilo birlosdiran paytaxtin strateji 3-cii simal-garb yeni girigs-¢ixis yolunun yaradilmast;

- “Lokbatan-Xocasan” halgavi yolu ilo Sabungu yol qovsagini birlosdiron xarici halgavi sohor
magistralinin tamamlanmasi magsadilo Sottar Bohlulzads kiigasi ilo “Zig-Hovsan” sosesini
birlosdiron yeni hoalgovi avtomobil yolunun, o cumladon Bilbulo goélinun gorbindon kegmoklo
Sabungu dairasi ilo Z1g sosesini birlogdiracok yeni halgovi sohor magistralinin yaradilmasi.

Toklif edilon tadbirlorin hayata kegirilmasi noticasindo 2040-c1 ilodok Baki soharinds kiigo-
yol sobakasinin Umumi uzunlugunun tagriban 360,8 km-dak artirilmasi, habels kiiga-yol sobokasinin
{imumi uzunlugunun 2300 km-don 2660,8 km-a, sobokonin orta sixhiginm iso 1,02 km/km?-don 1,2
km/km?-o ¢atdirilmasi planlasdirilmisdir.

Bununla yanas1 geyd edilmalidir ki, Baki soharinds effektiv va somarali parklanma sisteminin
tomin edilmasi zoruratinin aktualligi nozoro alinaraq, dayanacaq/parklanma yerlorinin homahang
toskilino nail olmaq tliglin hazirda faaliyyst gostoron parklanma zonalarinimn orazi Gizrs toskili miiayyan
edilmali, goxtutumlu avtomobil duracaqlarinin vo parklanma yerlorinin sahibkarliq subyektlorinin
calb edilmasi ilo ingas1 nozords tutulmalidir.

Eyni zamanda, kiigo va prospektlords nogliyyat vasitoalorinin dayanma, durma ve parklanmailo
bagli movcud problemlarin hall edilmasi magsadilo parklanmanin idaro olunmasi strategiyasinin
hazirlanmasi, habelo dayanacag/duracaq yerlorindon somarsli istifadonin tomin edilmasi mogsadilo
sohor orazisindo noagliyyat vasitolorinin dayanma, durma vo parklanma yerlorinin idaragiliyi
sisteminin tatbiq edilmoasi zaruridir.

Bas planin layihosino osason artan tolobati 6domok Uglin 2027-ci ilo godor Morkazi
Planlasdirma Rayonu orazisinds toxminon 9 parklanma zonasi Uizra slave 4500 parklanma yerinin
yaradilmasi toklif olunur.

Sahibkarliq subyektlorinin colb edilmasi ilo insas1 toklif edilon c¢oxtutumlu avtomobil
duracaqglarmin vo parklanma yerlorinin siyahisi torofimizdon hazirlanmigdir. (yeralti avtomobil
duracaqlarinin insas1 U¢iin sohordaxili yasilliq sahalorinin yeralt1 hissasi do nazards tutula bilar).
Baki soharinin asasan sohardon konarda asas giris-¢ixis magistral yollara (avtomobil vo domir yollar1)
yaxin arazilords anbar tosarriifat: vo logistika zonalarmin togkil edilmasi toklif edilir vo boyik yik
partiyalarmin vo osas mallarin domir yollar1 ilo dasimalarinin yerino yetirilmoasi va bu istigamatda
stimullasdirict todbirlorin gorilmasi do osas hodoflora aid edilir. Baki sohori (clin mallarin
todariikind, o cimladon beynalxalg dasimalar tizro amoliyyatlarmin logistika markazli voterminal
texnologiya prinsiplorinds toskili moqsadilo beynolxalg tocribs nozors almmaqla miiasir
yanasmalarin reallasdirilmasi, bunun Gc¢ln institusional islorin aparilmas: osas todbirloro aid
edilmalidir.

Beynolxalq nagliyyat dohlizlori (izro dasimalarin vo bu dasimalar zamani miixtalif nagliyyat-
logistika omaliyyatlarinin paytaxtin Lokbatan gasabasinin orazisinds yerlogon anbar tasorriifati vo
logistika moarkazlorindon konarlasdiraraq ©lot gosobasinds comlosdirilmoasi, o cumlodon bu
moqsadlor Ugiin asason “Simal-Conub” beynolxalq nagliyyat dohlizi (izro dasimalarin vo logistika
omoliyyatlarinin R-6 “H.Z.Tagiyev (oSobasi-Sahil gosobasi” avtomobil vo domir yollar1 Gzro
toskilinin hayata kegirilmasi va bu istigamatda stimullagdirici tadbirlorin goriilmasi do osas hodaflora
aid edilmalidir. Qeyd edilon avtomobil vo domir yollarinin da genislondirilmasi vo yenidon qurulmasi
nozords tutulmalidir. Baki sohorindo vo sohorotrafi orazilordo insasi nozordo tutulan yiuk ter-
minallarmm yerlarinin siyahisi hazirlanmigdir.

Natica. Qeyd edilon masalalor vo asas konseptual yanagmalar nozars alinmaqla Baki soharindo
naqliyyat sixliginin aradan qaldirilmasi vo nogliyyat sisteminin tokmillogdirilmosi mosalalori ilo bagli
torofimizdon “Baki goharindo vo Abseron yarimadasmin oarazisindo nogliyyat sixliginin aradan
qaldirilmast iigiin yeni avtomobil yollarmin, yol o&tiriiciilorinin vo mixtalif soviyysli piyada
kecidlorinin insasina dair Baki soharinin Bas Planinin layihasi ilo uzlasdirilmig 2022-2027-ci illor
Uzro Todbirlor Plan1” vo “Baki sohorindo nogliyyat sisteminin tokmillosdirilmasi va nagliyyat
sixliginin aradan qaldirilmasina dair alave Tokliflor” hazirlanmigdir.
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MOQALONIN OLYAZMASININ TORTIBAT QAYDALARI

Nogr iigilin toklif olunan moqalonin olyazmasmin hocmi on azi 5 vo on ¢ox 8 sohifodon ibarot olmali, A4
formatinda, Microsoft Word motn redaktorunda Times New Roman 12 sriftlo yigilmali, sohifonin parametri hor iki
torafdon -2sm olmali, abzasda 1 sm bosluq olmali va satirlor arasi interval eyni olmalidir.

Magqalsnin moezmunu asagidaki ardicilligla miioyyen edilmalidir: 1) magalonin adi (markazdo qalin srift ilo) 12
s6zdan ¢ox olmamalidir; 2) Hor bir misllifin soyadi, adi va atasimin adi (inisiallar1 deyil) (markozds qalin srift ils),
akademik doraca (agor varsa), akademik Unvan (varsa), vazifasi, soba va ya kafedramin adi, tagkilatin adi (qisaltmadan),
sohar, poct iinvant; 3) Isin mahiyyatini va olds edilmis naticolari oks etdiran, cox qisa formada annotasiya (150-200 soz
hacmindo); 4) Matnin asas monasini dasiyan A¢ar sozlor (5-8 s6z) (tikinti, analiz, sistem, mamarliq, ekologiya va s.
sOzlor agar sozlor qisminds istifads oluna bilmaz !!); 5) 1-4-cii bandlarin ingilis dilindo torciimasi; 6) maqalanin matni
onun qurulusu {igiin asagidaki toloblora cavab vermolidir; 7) GOST R 7.0.5-2008-0 uygun olaraq hazirlanan adabiyyat
siyahist; 8) Odobiyyat siyahisinin latinca References basligi ilo niisxolonmasi (biitiin adabiyyat siyahisini kopyalamaq
vo https://translit.net/ sohifosinoki ekrana yerlogdirmok vo «B Tpancmuty» diiymosino basmaq). Azorbaycan dilindoki
monbolords harflori uygun olaraq névbati horflorlo avazlomok lazim olacaqdir- o-¢, 1-i, 6-0, U-u, c-j, ¢-ch, s-sh.

Mogqalonin motnindo iimumi gobul edilmis terminologiyaya riayat olunmalidir vo istifado edilon biitiin xiisusi
terminloar, ixtisarlar vo simvollar agiglanmali vo izah edilmolidir. DUsturlar Equationda doqiq y1gilmalidir. Magalonin
motnindo simvollardan, formul tosvirli alavelordon vo ya fordi doyisonlordon vo funksiyalardan istifado etmok qobul
edilmozdir. Manbalara istinadlar ardicil xarakter dasiyir ( motnds qeyd olunma ardicilligr ilo) vo kvadrat métarizods
gostorilir ( masalon, [1], [1,3]). Matndo adabiyyat siyahisindan 2 ardicil monbays istinad verilirss, araliqda "-" isarasi
geyd olunmalidir (mosalon [1-3]). Sakillar va_cadvallar yiiksok keyfiyyotdo hazirlanmalidirlar (redaksiyada tosvirlorin
grafiki islonmasi nozords tutulmur). Hor bir magalods miimkiin cadvallarin say1 3 cadval, sokillorin say1 isa 5-don ¢ox
olmamalidir. Jurnalda biitiin sokillor ag-qara formada oks olunurlar. Hor bir sokil vo cadvel Cadval 1. Cadvalin ad: vo
Sokil 1. Sakilin adi formasinda nomralonmali vo adlandirilmalidir. Cadvslin némrasi vo adi cadvalin istiindo sag
kenarinda yerloagdirilir, gokilin némrasi vo adi ortada soklin altinda verilir.
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