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IIT Azarbaycan Milli Soharsalma Forumu (NUFA3)
(17-22 may 2026, Baki vo Xankandi saharlari)

“Iglimadavamli  va saglam saharlora dogru: regional torafdashqlar
va innovativ hallor” movzusunda kegirilon forumun toskilatgilart Azarbaycan
Respublikasinin  Dovlat  Soharsalma va  Arxitektura Komitasi vo BMT-nin
Maskunlagma Program1 (UN-Habitat) olmusdur.

R (&)

IN-HABITAT

Il AZORBAYCAN R IIl NATIONAL URBAN

MILLI SOIZORSALMA FORUMU i ™ FORUM of AZERBAAN
\ ‘ ’ 4 15 OCTOBER, 2025 * KHANKENDI, AZERBAIJAN

Forum iki gohordo - Xankondi vo Bakida kegirilib vo forumda 1500-0 yaxin istirak¢i, o
ctimlodon 65 6lkodon 200-don artiq niimayandas istirak etmisdir.

Forumun panel sessiyalarinda dayaniqli sohorsalma, igqlim doyismolorine uygunlagma, inkliiziv
inkisaf vo soharlorin borpasi kimi aktual mosalolor miizakiro olunub. Istirak¢ilar monzil tominat,
maliyya vo innovasiya mexanizmlori, orazi planlasdirilmasi, rogoemsallasma, modoni irsin
gorunmasi va saglam sohor miihitinin yaradilmasina dair masalalor genis miizakira olunub.

Forumun toskiline vo miizakiro movzularina dair xarici vo yerli jurnalistlor, miitoxossislor 6z
fikirlorini miixtolif informasiya monbaolorins verdiklori miisahibalordo miisbat qiymatlondirmislor.

Azorbaycan Insaat vo Memarliq Elmi-Todqigat Institutunun direktoru 6z miisahibasindo
moshur “Chapma” sirkotinin rohborinin Susant Avropa sohorlorindon do agilli gohor adlandirmasini
qiirurverici oldugunu qgeyd etdi. Azarbaycan dovlstinin vo onun bas¢isinin qisa miiddoat orzindos aldo
etdiyi nailiyyotlorlo xalqimizin no godor istedadli vo qurucu oldugunu biitiin diinyaya siibut etdiyini
foxrlo vurgulada.

State Committee on 7 “5

\ A Urban Planning and Architecture %\, py

NA2% of the Republic of Azerbaijan S
UN-

of AZERBAIJAN

[y cities:
ative solutions
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Forumun panel iclaslar: “Iqlimo davamli vo saglam soharloro dogru: regional torafdasliglar vo
innovativ hollor”, “Qarabag li¢iin inkliiziv, “yasil ”va dayaniqli galacayin tosviqi, ”*Sosial-igtisadi
artim, orazi boraborliyi vo ekoloji davamliliq {iglin sohor-kond olagolori”, “Odalstli  gohar
golacayinin markazinds manzil slgatanligi”, “Mobillik, data vo mokan planlasdirmasinin qarsiliql
olaqosi: Innovativ sohor hollori”, “Dizayn vasitosilo daha saglam soharlor: Sohor mokanlarinin
insanlarin rifahi tigiin yenidon qurulmas1” vo “Hamu {igiin sohar al¢atanliginin va inkliizivliyin tomin
edilmasi” kimi aktual masalalors hasr olunub.

Azorbaycanin isgaldan azad olunmus sohor vo kondlorindo aparilan tikinti islorino vo tarixi
abidolorin barpasina, yoni, Qarabag vo Sorqi Zongozur iqtisadi rayonlarinda hoyata kegirilon
genismiqyasl borpa vo yenidonqurma layiholori “Building Back Better” (“Daha yaxsi borpa™)
prinsiplorino osaslanaraq tohliikesiz, dayaniqli vo yasayis iiclin olverigli sohor miihitinin
formalasdirilmasina dair tocriibo miibadilasi aparilib.

Azarbaycan Gonclor Togkilatlart Milli Surasi (NAYORA) ilo birgs “Golocok Sohorlorimiz {igiin
Gonclorin  Birliyi” movzusunda kecirilon todbirdo dayanigli soharlorin golocoyi, innovativ
yanasmalar va gonclarin bu proseslords roluna dair fikir miibadilasi aparilib.

Forumun sessiyalarindan biri do 2026-c1 ildo “Hor kos tligiin yasayis yerlori: tohliikosiz vo
dayanigl sohorlor vo yasayis moskonlori” devizi altinda Bakida kegirilocok 13-cii Umumdiinya
Soharsalma Forumunun (WUF13) asas konsepsiyasina hasr olunub.

Xankondids vo Bakida kegirilon forumun sessiyalarinda Azorbaycan Insaat vo Memarliq
Elmi-Todgiqat Institutunun amokdaslar1 faal istirak etmislor.

-lxkl\A‘»\iu B4




Ne3. 2025 AZORBAYCANDA INSAAT va MEMARLIQ

INSAAT KONSTRUKSIYALARI , BINA VO QURGULAR

UOT 624.01:624.16 DOi.org/https://doi.org/l0.30546/3106-4817.2025.03.201
TOBii OHONGDASLARINDAN HORULON COXQATLI DiVAR KONSTRUKSIYALARI
VO ONLARIN LAYIHOLONDIRILMOSINO DAIR TOVSiYOLOR
tex. iizra f.d. Abdir Qarayev', tex. iizro f.d. Yaman Eminov?, Baxtiyar Hiiseynov®, Sahin Qarayev*

LORCID ID: 0009-0001-6637-393X; 2ORCID ID-0009-0004-2394-3949;
S0ORCID ID-0009-0004-1644-0198 © “ORCID ID-0009-0006-6427-1258
Azarbaycan Ingaat vo Memarlq EImi-Tadgigat Institutu

Xiilasa: Mogqalodo yerli ohogdasi materiallarindan horiilmiis ¢oxqathi divar niimunslorinin
ylikdasima gabliyyatinin miioyyon edilmasi, onlarin seysmik rayonlarda das vo karkas binalarinda
totbiq olunmasi {igiin aparilmis elmi-todqiqat islorinin naticalori 6z oksini tapmisdir.

Divar niimunslorinin yiikdasima qabliyystinin vo dayanmiqliliginin sinaq noticalori, onlarin
noazari qiymatlori ilo miigayisali tohlil edilmisdir. Divarlarin yiikdasima gabliyyatinin toyin olunma
metodikas1 doqiqlosdirilmisdir. Alinmis noticolor asasinda das binalarin mortoboliliyndon, karkas
binanin yiikdastyan konstruksiyalarinin addimindan vs hiindiirlitytinden asili olaraq divarlarin totbiq
olunmas1 miimkiinliiyii 6yronilmisdir.

Alinmis noticolor, aparilmis tohlil vo bu sahodo diinya tocriibasi nozoro alinaraq tobii
ohongdaslarindan horiilon ¢oxqathh  xarici  divarlarin  layiholondirilmesine  dair tdvsiyalor
islonilmisdir.

Acar sozlor: ¢oxqathi divar, horgili, daxili qat, xarici qat, ohongdaglari, horgii mohlulu,
yukdasiyan divarlar, yiikdasimayan divarlar, morkozi sixilma, morkozdonxaric sixilma, iifiiqi tosir,
mohkomlik, dayaniqliliq, istilik izolyasiya qati, tovsiyalar.

1. Giris

Azorbaycan Respublikasinda ¢ox qatli divarlarin hesablanmasi vo layihalondirilmasi AzDTN
2.17-1 “Das vo armaturlanmis das konstruksiyalar. Layiholondirmo normalari”na uygun aparilir
[1,7]. Seysmik tosirlorin nozoro alinmamasi vo ¢oxqatl divarlarin konstruktiv hollorinin kifayot
godoar genis verilmomaosi layiholondirmoado bu sonadin istifadesindo miioyyan ¢atinliklor yaradir.

Rusya Fedarasiyasinda ¢oxqatli divarlarin hesablanmasi va layiholondirilmasi {igiin [10]
nomativ sonadi qiivvoys mindirilmisdir. Onu geyd etmok lazimdir ki, [10] gaydalar toplusunun
toloblori ¢ox qatli divarlarin zolzolo zonalarinda totbiq olunmasina yol vermir. Rusya
Fedarasiyasinda daha ¢ox ¢oxqathi divarlarin iglim-temperatur tosirlora [18,19] qars1 tosirinin
Oyronilmosino baxmayaraq, seymik yiik tosirino ¢oxqatli divarlarin dayanigliliginin 6yronilmasi
sahosindo kifayot godor elmi-todqiqat islori aparilmamisdir.

Coxqath divarlarin seysmik rayonlarda totbiq olunmasi tocriibasi Qarbi Avropa 6lkslorindo,
Avstraliyada, Yeni Zellandiya vo digor dlkslords genis yayilmisdir. Bu 6lkolordo seysmik tosirlor
nozoro alinmaqla c¢oxqatli divarlarin g¢oxlu sayda sinaqglart [12,13,14,15,16,17] aparilmis vo
divarlarin zalzalolords 6zlorini aparma torzlari Gyronilmisdir.

Seysmik yiik tosirlorino aparilmis sinaqlarmin noticalorinin tohlili gdstorir ki, coxqath
divarlarin dayaniqhiligi xarici vo daxili qatlarin birgo isindon, horgiido istifado edilon das vo
mohlulun fiziki-mexaniki xassalorindan, polad rabits millorinin karroziyaya davamliligindan,
temperatur defomasiyalarindan vo S. ashdir.

Onu geyd etmok lazimdir ki, istar Avropa 6lkalorindos, istorsa do Rusiya Federasiyasinda elmi-
todqiqat islori daha ¢ox korpic daslarla horiilon ¢oxqatli divar niimunoslorinin sinaqglari asasinda
aparilmigdir. Azorbaycan Respublikasi {iglin anonavi olan misarlanmis shongdaslarindan horiilmiis
divarlarin tadqiq olunmast demok olar ki, yox doracasindodir. Bu divar konstruksiyalarinin moarkazi,
morkozdonxaric sixilmaya vo  seysmik tosirlora qarst isinin kifayst godor Oyranilmamasi bu
divarlarin zalzals rayonlarinda layihalondirilmasinds bir sira ¢atinliklor yaradir.

Azorbaycan Respublikasi tam olaraq seysmik orazids yerlosdiyindon c¢oxqathi divar
konstruksiyalarin dayamqliliginin  tomin edilmasi, etibarliliginin  vo somaraliliyinin artirilmasi
boyiik shamiyyat kasb edir.
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Yuxarida geyd olunanlar nazors alinaraq Respublikamizda tikintids istifads olunan yerli va
onanavi materiallardan - misarlanmis “kubik” shangdaslardan horiilmiis divar niimunalorinin saquli
Vo tifiiqi yiiklarin tasirina garsi isinin 6yranilmasi va onlarin das vo karkas binalarda tatbiq olunmasi
ticilin tovsiyyalarin islonilmasi qarsiya magsad qoyulmusdur.

2.Coxqath divar niimunalarinin sinaq vo nazari naticalarinin miiqayisali tahlili.

Coxqath divar niimunalorinin simaq naticalori [11] moqalesinde 6z oksini tapmisdir Divar
niimunolorinin sinaglar yolu ilo alinmis méhkomlik gdstoricilorinin, onlarin nozori qiymatlori ilo
miiqayisali tohlilinin aparilmasi {igiin divar horgiisiiniin méhkomliyinin dayigkenliyi (C = 0,15)
omsal1 nozors alinaraq sorti normativ miigavimati asagidaki diisturla miioyyon edilmisdir:

Rn=Ry(1-2C)=0,7Ry Q)
burada: Ry - horgii niimunalarinin sinaqlar yolu ilo alinmis miivaqqgoti
miiqavimatidir;

Rn - horgili nlimunolorinin normativ miigavimatidir.
Horgli niimunolorinin hesablama miigavimati (R) AzDTN 2.17-1- uygun olaraq normativ
miiqavimotin (Ry) etibarliliq amsalina boliinmasi yolu ilo asagidak: diisturla miioyyan edilmisdir.

R =0,5R, 2)

Sort vo g¢evik rabitoli niimunoslorin morkozi vo morkozdonxaric sixilmada yiikdasima
qabiliyyatinin nozari qiymati AzZDTN 2.17-1 normativ sonadino uygun olaraq toyin edilmisdir.

N<mg-¢-R-Ac ©)
N<mg- @1 R-Ac-w 4)

Sart va ¢evik rabitali sinaq niimunalorinin morkozi vo morkozdonxaric sixilmada mohkomlik
gostaricilorinin qiymatlori Codval 1vo 2-ds verilmisdir.

Cadval 1 vo 2-don goriiniir ki, sort vo ¢evik rabitali ¢oxqgatli divar nlimunslorinin yiikdasima
qabiliyyati nozori qiymatlorlo alinmis yiikdasima qabiliyystindon bdyiikdiir. Sort vo ¢evik rabitali
niimunslorin markazi sixilmada faktiki hesablama miigavimati onlarin nozori giymatindon uygun
olaraq 1,2 vo 1,35 dofo boyiikdiir. Onu da geyd etmok lazimdir ki, sort rabitoli nimunalorin faktiki
hesablama miigavimati onun nazori gqiymatindon boyk olmasina baxmayarag, sort rabitolorin siradan
cixmasi dagidict yiikiin 0,6-0,72Ru gimotinde bas vermigdir. Yiikiin bu qiymetindon sonra divarin
xarici va daxili gatlar bir-birindon ayrica olaraq islomisdir. Bu da divrin dayanmiqliliginin itirimasi
kimi gobul olunmalidir. Sart rabitolorin yiikiin 0,6-0,72Ru gqimotinds siradan ¢ixmasi niimunalorin
morkozdonxaric (eksentristetin €0 = 6 sm vo e0 = 10 sm giymatlorinds) sixilmasinda da 6ziini
gostormisdir.

Sort rabitoli sinaq niimunslorindon forqli olaraq, ¢evik rabitoli niimunslor daha bdyiik
yiikdagima gbliyyatino malkdir. Bu onunla ssaslandirilir ki, polad rabitolor das rabitsloro nisbatdo
daha yaxsi isloyir. Cevik rabitoli niimunslordo horgii dasinin mohkomliyindon istifado omsali
boytikdiir. Istor morkazi, istorse do markozdonxaric sixilmada faktiki hesablama miigavimati, nozari
qiymatdan 35% cox olmusdur.

Aparilmis tohlil gostorir ki, sort vo g¢evik rabitoli coxqath divarlarin morkozi veo
morkozdonxaric sixilmaya hesablanmasi metodlarinda doqiqlosdirilmo aparilmalidir.  Alinmis
naticalor asasinda sort rabitoli coxqatli divarlarin ylikdasima gabliyystinin hesablnmasinda (3) va
(4) diistularinda hesablama miigavimoti azaldic1 0,7 etibarliliq omsalina vurulmasi tévsiyya edilir.
Cevik rabitali goxqatli divarlarin yiikdasima qabliyyatinin hesablnmasinda iss, faktiki hesablama
miigavimati nazari qiymoatdon 35% cox olmasina baxmayaraq etibarliliq ndqteyi - nazardan (3) vo
(4) diistularint oldugu kimi saxlanilmas1 magsadouygundur.

Bir gqati misarlanmis ohongdaslardan, digor gat1 iso keramik daglardan horiilon ¢evik ¢oxqatl
divar niimunalorin markazi sixilmada isi sinaqlar yolu ilo dyranilmisdir. Aparilmis sinaqlar gasterir
ki, yikiin kigik giymotlorindo dagilma prosesi keramik daslar {izro bas vermisdir[11]. Keramik
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daslardan horiilon qatda catlarin yaranmasimma vo dagilma prosesinin getmasine baxmayaraq
misarlanmis ohongdaslarindan horiilmiis qatda bu hallar miisahido edilmomisdir. Bu ¢oxqatl divar
niimunolorinin  morkozi sixilmada miivoqgoti miigavimoati vo hesablama miigavimatlorinin
qiymotlori (uygun olaraq 14,6 kqq/sm? vo 7,3 kqq/sm?) kicik oldugundan merkozdonxaric ve iifiigi
yiiklarin tasirina sinaqlarinin aparilmast magsadouygun sayilmamisdir.

Morkazi sixilmada ¢oxqatl divar niimunalorinin faktiki va nazori mohkomlik gostoricilorinin miiqayisasi

Cadval 1.
Horgu
fumuno- Sinaq niimunalarinin Sinaq niimunalorinin Faktiki vo
lorinin en hesablama miiqavimati tikdasima qabiliyyati nazari
S/s | Nimunolor kasik 4 y $1ma qabrityy . .
. qiymat-arin
sahosi nisbati
Faktiki Nozari Faktiki oo .
. . . . . . Nozori qiymati
qiymati qrymati qrymati
mg | ¢ A, sm? Rr,kqg/sm? Rn,kgg/sm? Nt t N, t Nt / Np
- 26,5 87,5 1,2
q, | Sertrabitali | 45 | 45 | 3300 (15,9) 22,0 (52.5) 72,6 (0,72)
Cevik
2. o 1,0 | 1,0 3300 29,8 22,0 98,3 72,6 1,35
rabitoli

Qeyd: Mdétorizada gostorilon qiymatlor sart rabitali ¢coxqatl divar niimunalarindas rabitalarin siradan ¢ixan anina
uygun galon hesablama miiqavimatidir.
Morkazdonxaric sixilmada ¢oxqath divar niimunalarinin nazari vafaktiki yiikdasima gabiliyyatlori Cadval 2.

S. Yiikdasima N¢/Nn
S Niimunolor Eksentristetin giymati eg= 6 sm oldugda qabiliyyati
Noazori  Faktiki
mg @ (O] @1 Ac w Rn Ry Nn Nt
kgg/sm?  kqg/sm? t t
Sort 1 1 1 26,5 61,2 1,2
(N 095 | 098 | 2310 20 | 159 | 98 | @en | o
o | Cevik LA 095 | 098 | 2310 | 1| 2200 | 208 | 508 | 688 1,35
rabitali
Eksentristetin giymati eo= 10 sm oldugda
o 1 1 1 26,5 43,7 1,2
1 | Sort rabitali 0,88 0,94 | 1650 22,0 (15.9) 36,3 (26.2) (0,72)
2| Cevik ) 1Ll 0eg | 094 | 1650 | 1| 220 | 208 | 363 | 492 | 135
rabitali

Qeyd: Cadvalda métorizada gostorilon qiymatlar sort rabitali ¢coxqatl divar niimunalorinda rabitalorin swradan
¢ixan anina uygun galon yiikdasima gabiliyyatidir.

Sort va cevik rabitoli ¢oxqatli divar niimunolorinin aparilmis siaqglari osasinda onlarin
deformasiya xarakteristikalart AzDTN 2.17-1-5 uygun olaraq miioyyan edilmis nozari qilmatlori ilo
miiqayise olunaraq qiymotlondirilmisdir.

Qisamiiddoatli yiik tosirindo sinaq niimunslorinin elastik baglangic modulu AzDTN 2.17-1-5
uygun olaraq asagidaki asililigdan tapilmisdir:

Eo=a-R (5)
burada: o - horgiiniin elastiki xarakteristikasi olub AzDTN 2.17-1-nin cadval 15-don miioyyan
edilir. tobii ohongdaslarindan (y = ~ 2000 kq/m®) va sixilmada mohkemliyi 75 kqqg/sm?
olan mohlul ssasinda horilmiis sort vo ¢evik rabitali ¢oxqgatli divar niimunalori {igiin
a=1500;
R - sinaq niimunslorinin hesablama miigavimati olub (2) asililig1 tizro miioyyon edilir.

Divar niimunslorinin deformasiya modulu (E) AzDTN 2.17-1-0 uygun olaraq asagidaki

diisturla miioyyan edilmisdir:

E=05-Eo (6)
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Sinaq niimunslorinin sixilmada nisbi deformasiyalarin gqiymoti tocriiba yolu ilo miioyyon
edilmis vo AzDTN 2.17-1-0 uygun olaraq asagidaki diisturla alinmig qiymatlorls edilmisdir:

¢ =0o/Eo

(7)

burada: ¢ — nisbi deformasiya toyin edilon hala uygun golon gorginlikdir.
Aparilmis sinaqlarin noticolori osasinda divar niimunslorinin miioyyon edilmis baslangic
elastik deformasiya modulu — Eo, deformasiya modulu - E -nin qiymatlori cadval 3-do verilmisdir.

Coxqath divar niimunalorinin elastik xarakteristikalar Cadval 3.
sfs Niimunolor Elastiklik Baglangic elastik Deformasiya modulu, E
gostoricisi, o | deformasiya modulu, Eo kqg/sm?
kqg/sm?
1 2 3 4 5
1 | Sort rabitali tobii daslarla 1500 39750 19875
2 | Cevik rabitoli tobii daslarla 1500 44850 22425

Divar niimunolorinin moarkozi sixilmada nisbi deformasiyasinin qiymaeti {¢iin cihazlarla
Olciilon boyuna deformasiyalarin qiymoti baza uzunluguna — 60 sm-o boliinorok tapilmisdir. Nisbi
deformasiyalarin nazori qiymotlori (7) diisturuna uygun olaraq miioyyon edilmigdir. Boyuna nisbi
deformasiyalarin qiymati codval 4-do verilmisdir.

Coxgatl divar niimunalarinin nisbi deformasiyalar Cadval 4.
s/s Niimunalor Morkazi sixilmada boyuna nisbi deformasiya, £10
0,2R 04R 06R 0,8R 10R
1 2 3 4 5 6 7
e 0,10 0,31 0,56 - -
1 Sort rabitali tobii daslarla (0.13) (0.27) (0.4) (0,5) (0,67)
. T 0,11 0,33 0,58 0,75
2 Cevik rabitali tobii daslarla (0.13) (0.27) (0,4) (0.53) 0,93

Qeyd: 1.Moétarizado nisbi deformasiyanin nisbi qiymatlori gostorilmigdir.
2.7 isarasi sinaqlar zamam sort rabitalorin swadan ¢ixmast sobabindon boyuna deformasiyalarin
cihazlarla ol¢iilmasi miimkiin olmadigint gostorir.

Sinaqlarla vo noazori hesablamalarla toyin edilon nisbi deformasiyalarin gorginlikden asili
olaraq oyrilori Sxem 1-do verilmisdir. Sxem 1-ds verilon diaqramlar gostorir ki, gorginliyin asagi
qiymatlorinds sort va ¢evik rabitali nlimunalarin nisbi deformasiyalarinin qiymatlori demak olar ki,
eynilik toskil edir. Yiikiin qiymoti artdigca sinaq niimiinslorinin nisbi deformasiyalarimin faktiki
qiymatlari daha ¢ox artir. Sinaq zamani ¢oxqatli divar niimunslorinin hesablama miiqavimati onun
nozori hesablanmis qiymotindon boyiik oldugundan, nisbi deformasiyalarin tocriibi yolla miioyyon
edilmis qiymatlori do nozari qi3£m9t13rd9n 30-35% boyiik olmusdur.

A

1.0 T ‘

0.8

0.67,

0.6

04 0.4

| 0.56
Sort rabita
T 0.5

2 Nozari
0.27
0.2

0.13

0.1

0 02 0.4 06 0.8 10 Ry

Sxem 1. Sart va ¢evik rabitali misarlanmis “kubik” ahang daslari ila
horiilmiis divar niimunalari iigiin € — R asililiq diagrami
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Morkoazi vo markazdonxaric sixilmaya aparilan sinaqlar zamani verilon har yiik morhslasindo
coxqatlt divar nlimunalorinin qatlararasi masafonin (boslugun eninin) bdyiimosi miisahido
edilmisdir. Cevik rabitoli ¢oxgath divar nlimunalorinin qatlararast moasafosi hor yiik morholosino
uygun olaraq todtici artmigdir. Sinaq niimunolori dagilanadok cevik armatur rabitolor siradan
cixmamigdir. Bundan forqli olaraq sort rabitoli ¢oxqatli divar niimunalorinin gatlararast mosafasi
miivoqgoti miigavimoatin 0,6Ry qiymotindo koskin sigrayisla bdylimiisdiir. Qatlararast mosafonin
koskin sigrayisla bdyiimosi miivoqqgeti miiqavimotin 0,6Ry giymotindo sortlik rabito daslarinda
yaranan catlar ilo baglidir. Sortlik rabito daslarinda yaranan catlar ilo sort rabitoli coxqathi divar
niimunolorinin gatlar1 arasinda slaqo vo bununla bagli onlarin birgs isi pozulmusdur.

Morkozi sixilmada coxqatli divar niimunslorinin qatlararast mesafonin (boslugun eninin)
boyiimasi oyrilori Sxem 2-do verilmisdir.

Ae,mm
16
1.5
14
12 i
Sort rabita |
shong daslafla ——~—__
1.0
0.83
08
o= i 035
110.3
0.15 /\ \_ Gevik fabitoli
/ keramil daglarla
0.06 0.05 / 01
1
0 0.2 04 0.580.6 08 1.0 Ry

Sxem 2. Coxgatli divar niimunalarinin qatlararasi masafasinin gorginlikdon
astli boyiima diagrami

3. Sart va cevik rabitali coxqath divar niimundlorinin iifiiqi yiikiin
tasirinad qars1 dayaniqhihg:

Hor birindon 2 adod olmaqgla misarlanmis shongdaslarindan horiilmiis sort vo ¢evik rabitali
¢oxqatli divar niimunolorinin iifiiqi yiiklorin tosirino qarsi smaglar1 aparilmisdir. Ufiiqi yiik coxqatlh
divar niimunolorinin iist horgii sirsina otiiriilmiisdiir. Sinaga baslanmazdan ovval iist horgii sirasi,
daslariin birgs islomasi iiclin polad 16vha va dartqilarla kdynoye alinmigdir. Sinaqglarin aparilmasi
Ugtin avadanliq va cihazlar sokil 1-do gostorilmisdir.

R\ ‘fj' YW Y I

Sakil 1. Ufiigi yiikiin tasirina sinaglar.

Sart vo ¢evik rabitoli niimunalords ilk ¢atlar iifiiqi yiikiin tosirino sinaginda divarin markozi
sixilmada hesablama miigavimatinin 7-8%-ina uygun golon iifiiqii yiikiin tosirindon yaranmigdir.

Sart rabitali niimunslords {ifliqi ylikiin qiymati artdiqca horgii daglarinda maili ¢atlar yaranmig
vo inkisaf etmoyo baslamigdir. Catlarin yarandigi morholods agilma eni 0,05 — 0,8 mm olmus vo
ifqi yikin (0,15-0,18R burada: R — divarin hesablama miigavimatidir) pik qiymatinds 1,5 mm-o
godor artmisdir. Sort rabito daslarinda agilma eni 0,5 mm-o ¢atan ¢atlar yaranmisdir.
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Qeyd etmok lazimdir ki, yiikiin (0,15-0,18R) gimoatindon sonra sinaq niimunalari {ifiiqi tasirlora
qarst miiqavimat gostora bilmomisdir. Belo ki, yiikiin verilmosine baxmayaraq qlivve artmamis,
lakin yerdoyismo deformasiyalarinin qiymoti bdyiimoys davam etmisdir. Sort rabitoli niimunslor
iifiiqi ytiklorin tosirine garst dayanigliligini itirmisdir. Catlar hér%ﬁ daslar1 lizro getmigdir (sokil 2).

Sakil 2. Sort rabitali divar niimunalorinda iifiiqi yiikiin tasirindan yaranan zada va ¢atlar
Sort rabitoli nlimunolorin {ifiiqi yiikiin tosirindon yerdoyismo deformasiyalari codval 5-do
verilmigdir. Cevik rabitoli niimunalorde do sort rabitoli niimunslords oldugu kimi iifiiqi yiikiin
giymoti artdiqca horgii daslarinda maili ¢atlar yaranmis vo inkisaf etmoyo baslamigdir. Lakin sort
rabitoli niimunslordo oldugundan forqli olaraq c¢atlar horgii daslan tizro deyil, horgii tikiglori lizro
getmisdir (sokil 3).

Sart rabitali divar niimunalarin iifiiqi yiikiintasirindon yerdayisma deformasiyalart ~ Cadval 5.

Ufiigi yiikiin giymeoti F (tonla)

> Sart rabitoli nimunalor 31)62 ] 93 [124[155[18,6]21,7] 248279310

1 2 3 4 5 6 7

1 Niimunonin {ist corgalorinds yerdoyigsmo 0010051 021 04107 085! 10! 131 14] 22
deformasiyalari, Ay sm-lo ' ' ' ' ' ' ' ' ' '

1 Niimunonin orta.csrgslerinds yerdayisma 00| 00 l006|012| 03| 0406 07]09] 11
deformasiyalari, Ai sm-lo

2 Niimunonin asagi corgalorinds yerdoyismo o0 00| 00| 00| 00| O00|O00]|O00]|00] 00
deformasiyalari, Az sm-ls

Qeyd: Cadvalda yerdayisma deformasiyalarinin qiymati niimunanin asagi cargasinin yerdayismasina nazaran
miiayyan edilmigdir.

Sakil 3. Cevik rabitali divar niimunalorinda iifiiqi yiikiin tasirindan yaranan zada va ¢atlar

Cevik rabitoli nlimunalorin dayaniqlilig1 sort rabitslilora nozeron 20% asagi olmusdur. Bu iifiiqi
yiiklorin tosirina qarsi sort rabitolorin ¢evik rabitolors nozoron daha yaxsi islomosi ilo baglidir. Cevik
rabitoli niimunolorin dayanigqliliga qarst miiqavimoti ifqi yiikin (0,12-0,14R) pik qiymotindo
itmigdir. Cevik rabitoli divar niimunolorinin iifiiqi yiikiin tosirindon yaranan yerdoyismo
deformasiyalarinin qiymatlari isa cadval 6-da verilmisdir.




Ne3. 2025 AZORBAYCANDA INSAAT va MEMARLIQ

Cevik rabitali niimunalorin iifiiqi yiikiin tasirindan yerdoayisma deformasiyalari  Cadval 6.

Sart rabitali niimunalor Ufiiqi yiikiin giymoti F; (tonla)
3,1 6,2 93 | 124 | 155 | 18,6 21,7 | 248
1 2 3 4 5 6 7 8 9 10
1 Niimunonin st corgolorinds yerdoyisma 0.0 012 | 019 | 03 05 0.6 1.0 14
deformasiyalari As sm-la
1 Niimunsnin orta corgalorinds yerdoyisma 0,0 002 | 008| 016 | 03 0.4 0.6 0,33
deformasiyalari As sm-la
2 Niimunonin asagi corgalorindo 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0,0

yerdayisma deformasiyalart1 Az sm-lo
Qeyd: Cadvalda yerdayisma deformasiyalarinin qiymati niimunanin asagi corgasinin yerdayismasing

nazoron miiayyan edilmigdir.
4 Naticalor

Coxqath divarlarin morkoezi, morkezdonxaric sixilmaya vo {ifliqi yiiklorin tosirine qarst
aparilmig smaqlarinin  gostoricilori vo onlarin noazori qiymotlorlo miiqayisali tohlili asasinda
asagidaki noticolor alinmisdir:

- Moarkazi vo morkozdonxaric sixilmada sart rabitoli niimunalarin yiikdasima gabliyysti ¢evik
rabitalilors nozoran daha az olmusdur. Sort rabitoli niimunalorin yiikdasima qabliyystinin az olmasi
sort das rabitolorin vaxtindan oavval siradan ¢ixmasit ilo baghidir. Sort rabitolorin siradan ¢ixmasi
dagidic1 yiikiin  0,6-0,7Ry qimotindo bag vermisdir. Yiikiin bu giymotindon sonra divarin xarici vo
daxili qatlar1 bir-birindon ayrica olaraq iglomisdir. Bu da divarin dayanigliliginin itirmasi kimi qabul
olunmalidir. Aparilmis tohlil gostarir ki, sort rabitoli coxqatli divarlarin markazi vo markozdonxaric
sixilmaya hesablanmasi metodlarinda doqiqlosdirilms aparilmalidir. Sort rabitoli ¢oxqatli divarlarin
ylikdasima gabliyyatinin hesablnmasinda (3) vo (4) diistularinda hesablama miiqavimati azaldic1 0,7
etibarliliq omsalina vurulmasi tovsiyas edilir;

- Cevik rabitoli nlimunalorin morkazi sixilmada faktiki hesablama miiqavimati onlarin nazari
gqiymotindon 1,35 dofo bdyiik alinmisdir. Bu onunla osaslandirilir ki, polad rabitolor das rabitoloro
nisbotdo daha yaxsi isloyir vo bu nlimunolords horgii dasinin moéhkomliyindon istifado omsali
boyiikdiir. Cevik rabitoli ¢oxqatli divarlarin yiikkdagima qabliyyotinin hesablnmasinda, faktiki
hesablama miiqavimati nazari qiymatdon 35% c¢ox olmasina baxmayaraq etibarliliq noqteyi -
nozardon (3) va (4) diistularin1 oldugu kimi saxlanilmasi mogsodouygundur;

- Bir qat1 misarlanmig ashongdaslardan, digor gati iso keramik daslardan hériilon ¢evik ¢oxqatli
divar niimunalari markazi sixilmada dagilma prosesi keramik daslar {izro bas vermisdir. Keramik
daglardan horiilon qatda catlarin yaranmasina vo dagilma prosesinin getmasino baxmayaraq
migarlanmig ohongdaslarindan horiilmiis qatin hesablama miigavimatinin 20-25%-indan istifado
olunmugdur. Divarin bir qatinin horgiisiinds istifado olunan keramik daslarin sixilmada
mohkomliyinin (20 kqg/sm?) o biri qgatin  horgiisiinde istifade olunan ohongdaslarinin
mohkomliyindon (110 kgg/sm?) haddindon ¢ox kigik olmasi noticasindo bu hal yaranmisdir. Odur
ki, ¢coxqatlt divarin daxili vo xarici gatlarinin horgiisindo mohkamliklori kaskin farglonan horgii
daslarinin istifadasi tovsiys edilmir;

- Sort vo ¢evik rabitoli niimunalorin sinaqlarla vo nazori hesablamalarla tayin edilon nisbi
deformasiyalarin gorginlikdon asili olaraq ayrilori tohlili gostorir Ki, garginliyin asagi qiymatlorindo
niimunalorin nisbi deformasiyalarinin qiymstlori demoak olar ki, eynilik toskil edir. Yiikiin daha
boyiik giymotlorinds sinaq niimiinalorinin nisbi deformasiyalarinin faktiki qiymotlori  noazori
giymata nazaran daha gox artmisdir. ¢oxqatli divar niitmunalarinin sinaq yolu il alinmis hesablama
miigavimati onun nozari giymatindan (30-35%) boyiik oldugundan, nisbi deformasiyalarin faktiki
Va nazari giymatlarids do uygun fargler yaranmisdir;

- Moarkazi vo morkozdonxaric sixilmaya aparilan sinaqlar zamani verilon yiikiin ~ 0,6Ry-dok
giymatlorinds sart vo ¢evik rabitali divar niimunalorinin gatlararas1 masafonin (boslugun eninin)
todrici boyiimosi miisahido edilmisdir. Sort rabitoli coxqathi divar niimunslorinin qatlararasi
mosafosi miivoqQsti miiqavimatin ~ 0,6Ry giymatinds kaskin sigrayisla boytimiisdiir. Qatlararasi
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mosafonin kaskin sigrayisla boyiimasi miivagqqsti miigavimatin ~ 0,6Ry gqiymatinds sortlik rabits
daslarinin siradan ¢ixmasi ilo baghdir. Sortlik rabito daslarinin siradan ¢ixmasi Sart rabitali coxqatl
divar niimunalorinin qatlar1 arasida alagonin itmasine sabab olmus vo bunula bagl divar qatlarinin
birgs isi pozulmusdur. Sart rabitali niimunsalardan fargli olarag, ¢evik rabitali divar niimunalarinin
qatlararas1 masafasinin todrici boyiimasi niimunslori dagilma anina godar har yiik marhalasine
uygun olaraq artmisdir. Sinaq niimunslori dagilanadok ¢evik armatur rabitalor siradan ¢ixmamisdir;

- Ufiigi yiikiin tosirina qars1 aparilan sinaqlar gostorir ki, divarin hesablama miiqavimotinin
(0,15-0,18R) giymatina uygun golon iifiiqi yiikiin gqimatindon sonra sinaq niimunslori miigavimat
gostara bilmomis vo dayanigliligini itirmisdir. Sort niimunalords ¢atlar horgii daslart tizro ¢evik
rabitoli niimunoslordo iso horgii tikislori lizro getmisdir. Bu iifiiqi yiiklorin tosirino qarst sort
rabitolorin gevik rabitalora nozaron daha yaxsi islomasi ilo baglidir. Binalarin yiikdasiyan divarlar
seysmik yiiko hesablandiqda {ifiiqi yiiklorin maksimal qiymati, divarin morkozi sixilmada
hesablama miiqavimatinin 15%-ns uygun goalon yiikiin qiymatine barabar va ya ondan kigik gabul
edilmasi tovsiyyas edilir;

- Ufiiqi yiikiin tosirindon sort vo ¢evik rabitoli divar niimunslorinin dayamqlihigmin itmosi
aninda maksimal {ifiiqi yerdoyismo uygun olaraq 1,4 vo 2,2 sm togkil etmisdir. Ona géro do seysmik
rayonlarda dag binalar layihalondirilorkon divarin buraxila bilon maksimum iifiiqi yerdoyismasi A <
1,2 sm sartindon gabul edilmasi tovsiyys olunur. Buraxila bilon maksimum {ifiiqi yerdoyisma boyiik
alindiqda divarin giiclondirilmasi talab olunur.

5.Tabii ahangdaslarindan hériilon ¢oxqath xarici divarlarin

layihalandirilmasina dair tovsiyalar.

Coxgqatli divar konstruksiyalari toyinatina uygun olaraq yiikdasiyan, 6zylikiinii dasiyan vo
yikdasimayan olmaqla li¢ yero bdliiniir. Coxqatli yiikdasiyan vo Ozyiikiinii dasiyan divarlar
mortoboliliyi 3 (hiindiirliiyli 12 m-9) vo daha az olan das, yiikdasimayan ¢oxqgatli divarlar iso
maortabaliliyi 5 vo daha az olan domir-beton karkas binalarin layihalondirilmosinds totbiq edilmasi
nazards tutulmusdur.

Binalarin layiholondirilmosino aid tdvsiyyolor Azorbaycan Insaat vo Memarliq ETi-do
“Binalarin ¢oxqathh das divarlarinin  todqiqi vo layiholondirilmoado totbigino dair tdvsiyslorin
islonilmasi” mdvzusu lizro aparilmis elmi-todqiqat islorinin naticalorinin tohlili asasinda, beynolxalq
tocriiba vo qiivvads olan normativ sanadlorin taloblori nozors alinmagla islonilmisdir.

Binalarin ¢oxqatli divarlarinin ucaldilmasi onlar1 toragla tomasinin olmamasi, torpagdan
namin 0ziina ¢okmamasi ti¢lin kiirsii soviyyasindon baglanilmas1 magsadouygun sayilmisdir.

Coxgqatli divarlar tohliikasiz istismar toloblorine cavab vermoli vo asagidaki toloblori tomin
etmolidir:

- [6]-ya uygun olaraq istilik miihafizasi va riitubatlilik;

- [1,4,5]-5 uygun olaraq seysmik, kiilok yiiklori, temperatur-nomlik tasirlori vo karkasin
qonsu yiikdasiyan elementlorinin miixtolif deformasiyalar1 vo/vo ya qrunt asasin geyri-borabor
¢Okmosi zaman1 mohkomlik vo dayaniqliliq;

- divarlarin qatlar1 arasinda vo divarlar1 binanin yiikdasiyan konstuksiyalarina barkidon
rabitolorin méhkomliyi va sortliyi;

- [8]-2 uygun olaraq yangin tohliikazisliyi;

- [1]-in konstruktiv talablori.

Coxqatl divarlarin horgiisiinda istifada olunan materiallar

- Coxqatl das divarlarin horiilmosindo istifado edilon ohongdasi, mormorlogsmis ohongdasi
stixurlarindan misarlanmis horgii dasglar1 vo mohlullar qiivvods olan Standartlarinin toloblorini uygun
secilmolidir.

- Yiikdasiyan, 6z yikiinii dasiyan vo yiikdasimayan coxqathi divarlarin horgiisii {i¢iin
sixilmada mohkomliyi 50,0 kqq/sm?-don az olmayan ohongdasi, baliqqulagli ohongdasi
siixurlarindan misarlanmis daslar totbiq olunmalidir.
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- Coxqath divarlarinda totbiq olunan ohongdasi vo mormorlogsmis ohonsdasi siixurlarindan
misarlanmis iizliik daslarinin sixilmada méhkemliyi 100 kqq/sm?-dan az olmamalidir.

- Konstruksiyalarin istismar miiddotindon asili olaraq divarlarin xarici qatlarinda istifads
olunan das materiallarinin saxtayadavamliliq iizro layiho markalart AzDTN 2.17-1 normativ
sonadinin cadval 1-indo gostarilon qiymatlors uygun olmalidir.

- Divar horgiisiindo istifado olunan hérgii mohlulunun sixilmada moéhkomliyi 75 kqg/sm?2-dan
az va 100 kqg/sm?-dan iso cox qobul edilmomolidir. Horgii kateqoriyalari {izro suvagin dasla normal
ilisgonliyin qiymatlori AzZDTN 2.3-1-in toloblorina cavab vermalidir.

- Coxqath divarlarin torlarla armaturlanmasinda AzDTN 2.5-1-5 uygun korroziyaya davamli
ortliys malik A240 vo B500 sinifli armaturlar, ¢evik rabitalar ii¢iin isa paslanmaz polad millar totbiq
edilmolidir. Tok-tok duran polad rabito millorinin diametri 5 mm-don, torlarin millorinin diametri
159 3 mm-don az olmayaraq qabul edilmalidir.

Polad rabito millori kimi fiziki-mexaniki gostaricilori yxarida geyd edilon armatur millorinin
xassalorine uygun olan austenit, AISI 304 va ya 316 sinifli paslanmayan polad millorin istifadosine
yol verilir.

Coxgqatl divarlarin markazi, markazdonxaric sixilmaya
va baglanmig en kasik iizra dartilmaya hesablanmast

- Sort va ¢evik rabitali coxqatli divarlarin xarici vo daxili qatlarinin sixilmada (R) hesablama
miiqavimati AzDTN 2.17-1-in cadval 5-ino uygun olaraq gobul edilmalidir.

- Horgiiniin oxboyu dartilmaya (Rt), oyilmade dartilmaya (Rw), oyilmads bas dartic
gorginliklora (Rw) hesablama miiqavimatlori, horgilinitin iifiiqi vo saquli tikislor {izra, hamginin das
izro baglanmis en kosik hesablandiqda kosilmoyo hesablama miigavimati (Rsg) AzDTN 2.17-1-in
cadval 10 vo 11-ins uygun olaraq gobul edilmalidir.

- Horgiiniin elastiklik - Eo vo deformasiya modulu — E-nin qiymatlori AzDTN 2.17-1-in 5.20
vo 5.22 bondlorine uygun olaraq miioyyan edilir. Horgiinlin siiriismo modulu - G vo siirtiinma
omsall - gyp, AZDTN 2.17-1-in uygun olaraq 5.22 bandindan va cadval 17-sindon gobul edilir.

- Horgiiniin hor bir gatinin uzunmiiddotli yiik altinda deformasiyasinin hesablanmasi {igiin
qiymati asagidaki diisturdan miiayyan edilon E| — uzunmiiddoatli deformasiya modulu tatbiq edilir:

E =Eg /775121’ (8)
burada: 7. — tam yiiklondikdon sonra horgii qatinda inkisaf edon siironoklik deformasiyasinin
miioyyon edilmasi ti¢lin amsal olub, qiymati asagidaki diistur ilo hesablanir:

nsiir = [3,51- 1,6lg(y/11)]C 9)
burada: t; — qatin horiilmasinin basa ¢atmasi anindan olan miiddatdir, giinlo;
w - 1/glin -9 borabor olan omsal;
C — deformasiya xassolorini nozors alan omsal olub, qiymoti iizlik ohogdasi vo
marmarlagsmis shongdasi materiallar li¢iin uygun olaraq 1,2 va 1,6 gobul edilir.

divarlar sixilmada va azilmads méhkomliys yoxlanilmalidir. Araliq divarin hom do maili kasik
{izro y- Coxqatli hdrgiiniin xotti genislonma oamsali a-mn qiymoti - 0,000008°C*-5 barabor gobul
edilmalidir.

- Yiikdastyan arilmaya, saquli kosik iizro kosilmoyo qarsit méhkomliyo yoxlanilmasi yerino
yetirilmolidir. Biitiin hallarda AzDTN 2.17-1-0 uygun olaraq tavalarin qurasdirilmasi, horgiiniin
ifiiqi armaturlanmasi v s. lizra konstruktiv gostorislor yerino yetirilmolidir.

- Sort rabitili ¢oxqath divarlarin morkozi sixilmaya vo morkozdonxaric sixilmada ylikdagima
qabliyyatinin hesablanmas1 AzDTN 2.17-1-in (10) vo (13) diisturlarina miivafiq aparilmalidir.

- Cevrilmis en kosik horgii qatinin materialina gotirildikdo horgii gatlarinin faktiki qalinhig
oldugu kimi gobul edilmsli, gatlarin eni (divarin uzunlugu {izro) iso onlarin moéhkomliyindon
istifads omsallar1 — m, my nozore alinmaqla AzDTN 2.17-1-in (24) diisturu ilo hesablanmalidir.

- Divarin ¢evrilmis en kosiyino gotrilon daxili gat mareriali {igiin ¢, ¢1 boyuna oyilmo
omsallart vo mg amsali AZDTN 2.17-1-in 6.2 — 6.7 bandlari tizro miiayyan edilmalidir.
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Uz qatin materialinin daxili gatin materialina gotirilmosi AzDTN 2.17-1-in 6.23 — 6.25
bondlori iizra aparilir.

- Sort rabitoli ¢oxqath divarlarin morkezi vo markszdonxaric sixilmada yiikdagima qabliyyati
hesabladigda AzDTN 2.17-1-in (10) va (13) diisturlarinin sag torafi misarlanmis ochongdaslarindan
olan rabitolorin siradan ¢ixmasini nozors alan ys =0,7 omsalina vurulmalidir.

- Uz qat iizliik daslardan hériilon gevik rabitili coxqatli divarlarin morkazi va morkozdonxaric
sixilmada yiikdagima qabliyyatinin hesablanmasi ancaq daxili qat {iglin aparilmalidir. Xarici gat
yikdasimayan qat kimi layihalondirilir. Morkozi vo morkozdonxaric sixilmada yilikdasimayan xarici
gatin isi nozoro alinmur.

- Divarin iiz qatinin iifliqi tikislorinin ¢evrilmis en kosiyin oxuna nozoron agilmasina
hesablanmast AzDTN 2.17-1-in 7.3 bandi {izro aparilmalidir.

- Ikiqatli sort rabitoli divarlarda yiiklorin iizlilk das torofo eksentristeti 0,25y-don bdyiik
olmamalidir. Divarin daxili konarina istiqgamatlonmis eksentristetin eo = y(1-m)/(1+m), lakin 0,1y
don az olmayan qiymotlorindo AzDTN 2.17-1-in (10) va (13) diisturlar1 iizro hesablama, divarin
osas yukdasiyan gati lizro birgat kosik {iciin aparilir. Bu hesablamada elementin en kasiyinin biitiin
sahasi nozoro alinir.

- Sixilmaya hesablanmasi ilo yanasi ikiqat sort rabitoli divarlar, horgiiniin {izliik vo daxili
qatlar1 arasinda saquli mistovisindo asagidaki sorto uygun olaraq kosilmodo mohkomliyo
yoxlanilmalidir:

T < qu, (10)
burada: 7 — saquli vo temperatur-nomlik deformasiyalarindan yaranan vo divarin iizlik vo
daxili qatlar1 arasinda saquli miistovida tasir edon toxunan garginliklor;
Rsq — horgiliniin {ifiiqi baglayict sirasinin kosilmods hesablama miigavimati olub,
qiymoti AzDTN 2.17-1-in 6.20 bondins uygun olaraq miisyyan edilir.

(10) sorti 6donilmadiyi halda tizliik qatinda iifiiqi deformasiya tikislorinin qoyulmasi nozara
alimmalidir.

- Yikdasiyan, Ozyiikiinli dasiyan vo yiikdasimayan c¢oxqath divarlarin kiilok yiikiine
hesablanmast AzDTN 2.17-1-o, seysmik yiikloro hesablanmasi iso AzDTN 2.3-1-0 uygun
aparilmahidir.

- Kiilok yiikiiniin tasiri zamani ¢oxqatli divarlarda yaranan qlivvalar vo gorginlik-deformasiya
hal1 daxili vo xarici qatlarin birgs isi nozore alinmaqla miioyyon edilmolidir.

- Binalarin yiikdastyan divarlari seysmik yiliko hesablandiqda iifiiqi yiiklorin maksimal
giymoti, divarin morkozi sixilmada hesablama miigavimatinin 15%-no uygun golon yiikiin
giymatina barabar vo ya ondan kigik gobul edilmasi tovsiyo edilir.

- Das binalar layiholondirilorkon seysmik tasirlor zamani, yilikdasiyan divarin buraxila bilon
maksimum {fliqi yerdoyismasi A < 1,2 sm sortindon qobul edilmasi tdvsiya olunur. Buraxila bilon
maksimum iifiigi yerdoyisma bdyiik alindiqda divarin giiclondirilmasi talab olunur.

Istifads olunmus adabiyyat
AzDTN 2.17-1 “Das vo armaturlanmig das konstruksiyalar. Layihalondirmo normalari™.
AzDTN 2.18-1 “Polad konstruksiyalar. Layihalondirmo normalar1”.
AzDTN 2.16-1 “Beton va domir-beton konstruksiyalar. Layihslondirms normalar1”.
AzDTN 2.3-1 “Seysmik rayonlarda tikinti”.
AzDTN 2.1-1 “Yiiklor va tosirlor. Layihalondirmo normalar1”.
AzDTN 2.12-4 “Binalarin istilik miihafizasi. Layihalondirmo normalar1”.
Tabii daglardan tizliik qata malik yiikdasimayan xarici divarlarmn layihalondirilmasine va tatbigins dair
tovsiyalar. (Dovlat Soharsalma vo Arxitektura Komitasinin  Kollegiyasinin 05.04. 2023-cii il tarixli
3-35/3-1-133/2023 Ne-li amri ilo tosdiq edilmisdir).
8. MCH 2.02-01 -97 “Tloxxapnasi 6e301macHOCTb 3JaHUH U coopyxceHm?I”
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MULTILAYER WALL STRUCTURES CONSTRUCTED FROM NATURAL
LIMESTONES AND RECOMMENDATIONS FOR THEIR DESIGN
PhD Abdy Garayev, PhD Yamen Eminov, Bakhtiyar Huseynov, Shahin Garayev
Azerbaijan Scientific Research Institute of Construction and Architecture

Summary: The article reflects the results of scientific research conducted to determine the load-bearing
capacity of multilayer wall specimens constructed from local limestone materials, as well as their application
in masonry and frame buildings located in seismic regions.

The test results of the load-bearing capacity and durability of the wall specimens were comparatively
analyzed against their theoretical values.

The methodology for determining the load-bearing capacity of the walls has been refined. Based on the
results obtained, the feasibility of applying these walls has been studied depending on the number of storeys
of masonry buildings, as well as the spacing and height of the load-bearing structural elements of frame
buildings. Taking into account the results obtained, the analysis conducted, and international experience in
this field, recommendations have been developed for the design of multilayer external walls constructed
from natural limestones.

Keywords: multilayer wall, masonry, inner layer, outer layer, limestones, masonry mortar, load-bearing
walls, non-load-bearing walls, central compression, eccentric compression, horizontal impact, strength,
durability, thermal insulation layer, recommendations.

MHOT' OCJIOMHBIE CTEHHBIE KOHCTPYKIIUHU U3 HATYPAJIBHOI'O
MN3BECTHSKA U PEKOMEHJIAIINHA 11O UX ITPOEKTUPOBAHUIO
k.m.n. A6owt 'apaes, x.m.n. Aman Imunos, Baxmusap Iyceiinos, lllaxun I'apaes.
Azepoarioncanckuti Hayuno-Hccneoosamenvckuit Mncmumym Cmpoumenvcmea u Apxumekmypol

AHHOTanusi: B cTarthe OTpakeHbl pe3yJbTaTbl HAYyYHO-HCCIECIOBATEIbCKUX pabOT, IPOBEAEHHBIX C LEIBIO
orpeesieHus] Hecyleld CIOCOOHOCTH MHOTOCJIOWHBIX 0Opa3LloB CTEH M3 MECTHBIX M3BECTHSKOBBIX MaTEpPHAIOB M MX
MPUMCHCHNA B KAMCHHBIX U KapKAaCHBIX 3IaHUAX B CEeHCMUYECKUX paﬁOHax.

Pe3ynbTaTel HCIBITAaHWN HECYIIEH CIIOCOOHOCTH M YCTOMYMBOCTH OOpa3lOB CTEH OBUIM COMOCTABIEHBI C HX
TEOPETHYECKUMH OIL[EHKaMH B paMKaxX CPaBHUTEIBHOIO aHaM3a. MeTo/MKa onpeeeHus] Hecyel criocoOHOCTH CTeH
6buta yrouHeHa. Ha ocHOBe MOydeHHBIX Pe3yabTaToB ObLIa M3ydeHa BO3MOXKHOCTH MPUMEHEHHS CTCH B 3aBHCUMOCTH
OT TAKHOCTH KAMEHHBIX 3JIJaHHUMH, a TAKXK€e yIJ1a HAKJIOHA U BBICOTHI HECYIIUX KOHCTPYKIUI KAPKACHOTO 34aHUSL.

C ydeToM NONY4YCHHBIX pE3yJIbTAaTOB, NPOBEACHHOTO aHAJIM3a M MHPOBOTO OINBITA B JAHHOMW 001acTH ObLIM
pa3paboTaHbl peKOMEHIAINH MO IIPOSKTHPOBAHNIO MHOTOCIIOWHBIX HAPYKHBIX CTEH U3 MPUPOTHOTO U3BECTHSIKA.

KiroueBble c10Ba: MHOTOCIOWHAs CTEHA, KJaJKa, BHYTPCHHUI CJIOH, HAPYXKHBIN CIOM, U3BECTHSAKHU, KIIaIOYHBIH
pacTBOp, HECYIIWE CTEHBI, HEHECYIIHE CTEHBI, LEHTPAIbHOE CXKATHE, BHELEHTPOBOE CXKATHE, TOPHU30HTAIBHOE
BO3JIEHCTBUE, IPOYHOCTb, YCTOMYUBOCTD, CJIOM TEIUIOU30JISILIMH, PEKOMEHIALUY.
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ENERJIYO QONAOTLI, EKOLOJI TOMiZ BIODAVAMLI
POLISTIROLBETON QORUYUCU DiVAR KONSTRUKSIYALARININ TODQIiQi
tex.iizra f.d. Révsan Rzayev', Vladimir Oxotnikov, Valeh Oliyev®, Arifs Iskandarova, Nigar Qarayeva?

Azarbaycan Insaat va Memarhq Elmi-Tadgigat Institutu
Mirkarim Mammadov, Heydarov Ramin, Tabrizli Murad Fiberstone MMC
'ORCID ID- 0009-0009-6238-6483, 20ORCID ID- 0009-0001-8333-6823

Xiilasa: Aparilmis todqigatlar gostordi ki, binalarin istehlak etdiyi enerjinin miqdarinin
azalmasini1 osas istigamatlorindon biri do bina vo qurgularin tikintisindo daha yiingiil, enerjiyo
gonaotli, ekoloji tomiz divar materiallarindan istifado edilmosidir. Son illordo diinya tikinti
praktikasinda genis totbiq edilon belo materiallardan biri do polistirolbetondur. Polistirolbeton
bloklardan divar horgii konstruksiyalarimin hesablanmasi vo layiholondirilmasi Azarbaycan
Respublikasinda qiivvads olan layiholondirms normalart ilo tonzimlonmir.

Diinyada aparilmis elmi todqiqat islorindo polistirolbeton qoruyucu divar konstruksiyalarinin
zolzalo yiiklori tasirine dayanigligr tolob olunan doracads dyronilmomis, normativ sanadlor asason
geyri-seysmik zonalar {iglin tortib edilmisdir. Qarabag vo Sorqi Zongozur, eloco do Azorbaycan
Respublikasinin digor srazilori yliksok intensivlikli zolzals rayonunda yerlosir.

Mogalodo horgii konstruksiyalar1 lizorindo diinyada aparilan elmi-todqgiqat islorinin icmali
aparilmis, polistirolbeton bloklardan, panellordon qoruyucu divar konstruksiyalarinin totbiq saholori
mioyyonlosdirilmis, polistirolbeton bloklardan qoruyucu divar konstruksiyalarinin materiallarina
toloblor toyin edilmis, polistirolbeton momulatlarindan horgii konstruksiyas: {igiin yapisqan
kompozisiyalar1 ~ Oyronilmisdir.  Bloklarin, mohlulun  fiziki mexaniki  gostaricilorinin
(mohkomliyinin, ilisganliliyinin) toyin edilmasi lisullari miioyyanlosdirilmis, mahlulun bloklarin
sixilmada, dartilmada mohkomliklori, mohlulla bloklarin ilisgonliyi toyin olunmusdur.

Azorbaycan Respublikasinin isgaldan azad edilmis Qarabag vo Sorqi Zongozurda, eloco do
olkomizin digor rayonlarinda tikilocok binalarda polistirolbeton bloklardan qoruyucu divar
konstruksiyalarinin totbiqi binalarin istilik miihafizoesinin somorali togkilini, yasil enerjidon
istifadasini va enerjiya gqonast edilmasini tomin eds bilor.

Acar sozlor: Azmortobali, yiikdasiyan divarlar, 6z yiikiinii dasiyan divarlar, yiikdasimayan
divarlar, mohkomlik, ilisgonlik.

Diinyada binalarin enerji istehlaki ildon ilo siirotlo artir. Inkisaf etmis &lkolordo (ABS,
Tiirkiys, Avropa birliyi, Cin, Hindistan) illik enerji istehsalinin 37%-i binalarin istehlakina sorf
edilir. Iqtisadiyyatin siirotli inkisafi binalarin istehlak etdiyi enerjinin miqdarinin azalmasini tolob
edir. Binalarin istehlak etdiyi enerjinin miqdarinin azalmasini asas istiqamotlorindon biri do bina va
qurgularin tikintisindo daha ylingiil, enerjiys gonastli, ekoloji tomiz divar materiallarindan istifado
edilmasidir.

Son illordo diinya tikinti praktikasinda genis totbiq edilon bels materiallardan biri do
polistirolbetondur. Polistirolbeton bloklar, panellor, tavalar ilkin moarhsalodo yilikdasimayan fasad vo
daxili divarlar konstruksiyalarinda istifads edilmasi tovsiya olunmusdur /1/.

Polistirolbeton XX osrin 50-ci illorindo “Basf” firmast torofindon kost edilmisdir.
Polistirolbetonun istehsalinin iqtisadi cohotdon ¢ox bahali olmast o dovrdo onun tikinti
praktikasinda totbiqini ¢otinlogdirmisdir.

XX osrin 70-80-ci illorindo neft bohraninin yaranmasi ilo enerjiyo gonaot toloblori
sortlogdirilmisdir. ABS vo Qarbi Avropa dlkslorinds enerjiya qonaatli ekoloji talablora cavab veran
yeni divar konstruksiyalarinin tikintido totbiq edilmosino baslanmisdir. Bu nov divar
konstruksiyalardan biri do polistirolbeton bloklardan, panellordon qurasdirilmis qoruyucu divar
konstruksiyasidir.

Polistirolbeton yiingiil betonlar qrupuna aid olan kompozit materialdir. Polistirolbeton karkas
binalarin miihafizo divar konstruksiyalarinda, ylikdasiyan divarlarda, arakosmolords istilik qat1 kimi
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totbiq edilir. Polistirolbeton zoif yanan (I'l), cotinalisgan (B1), az tiistii yaradan (D1) yangin
tohliikasizliyi taloblorine uygun golir va istilik izolyasiyasi kimi ingaatda genis totbiq edilir.

Polistirolbetonun alinmasinda asason asagidaki materiallar istifado olunur: -doldurucu kimi
polistirol qranulari; sement; masamo yaradan madda.

Polistirolbetonun totbiq sahasi asagidakilardir:

- azmartabali evlarin tikintisindo, yiikdasiyan divar v ortiiklords;

- 25 mortobayadok monolit domir-beton kaskad binalarin yiikdasimayan xarici divarlarda,
arakesmalordo;

- bina va qurgularin divarlarinin, damlariin, désamalarinin istilik va sas izolyasiyasinda.

Polistirolbeton 200-600 kg/m? sixliq (D) intervalinda istehsal olunur, istilikkegirmosi 0,085-

0,145 Vt/Mk, mohkomliyi 0,2-2,5 MPa intervallarinda doyisir.
Sonaye tullantisi olan polistirolun yigma yiingiil panellordo doldurucu kimi istifadosinin
eksperimental todqiqatlarinin naticolori /2/ isindo verilmisdir. Tobii qum ovozino qum dasi
cinqilindan istifado edilmisdir. Polistirolbetonun mdhkomlik hoddi 7 giindo 3,94-6,18 MPa
intervalinda alinmis va yiingiil panelloro qoyulan toloblori 6domisdir.

Oymo profilli tirlordon, yigma monolit polistirolbeton bloklardan hazirlanmis Ortiik
tavalarinin (qalmligr 250 mm, asirini 2,7 m, borabor paylanmuis yiik (2=600 kqq/m?) yiik altinda
fragmentinin 3 saat miiddostindo yanginadavamliliq sinagi aparilmis vo sinaq naticesindo niimunado
ciddi zodoalonmolor miisahido edilmomisdir. /3/

Polistirolbeton bloklarin sixilmada méhkomliyini dyronmok maqsadi ilo /4/ igindo aparilmis
todgiqatlarda sement qum qarisig1, armatur millorindon hazirlanmis torlardan, termokoldan istifado
edilmisdir. Bu materiallarin miixtolif kombinasiyalarina baxilmisdir. 8 adad 400x200x100 mm
olgiido sinaq niimunolori hazirlanmis vo onlarin sinaqlart aparilmisdir. Sinaqglar noticesinde 28
giindon sonra bloklarin méhkemlik gdstoricisinin 4,12 MPa, hocm ¢okisinin isa 1200 t/m?® oldugu
miioyyonlogmisdir.

Azorbaycan Respublikasinin igsgaldan azad edilmis Qarabag vo Sorqi Zongozurda, eloco do
Olkomizin digor rayonlarda tikilon binalarin istilik miihafizosinin somorali toskili, yasil enerjidon
istifado vo enerjiyo qonaot edilmosi aktual mosalolordon biridir. Bu mosalalorin hoallindo xarici
qoruyucu divar konstruksiyalarinin totbiqi binalarin istilik miihafizosinin etibarl toskil edilmosinds
xiisusi ohomiyyoto malikdir. Respublikamizda polistirolbeton bloklardan divarlar azmortoboli fordi
yasayis evlarin tikilmosindo mohdud hocmda totbiq edilmaya baglamigdir.

Bununla boraboar, c¢oxmortobali karkas binalarin qoruyucu divarlariin polistirolbeton
bloklardan, iri panellorden yerina yetirilmasi istiqgamatinds islorin aparilmasina cohdlor edilmisdir.
Polistirolbeton bloklardan qoruyucu divarlar horgli konstruksiyalart hal-hazirda diinyada (ABS,
Avropa, Rusiya, Orta Asiya, Cin, Yaponiyada, Sinqapurda vs s.) genis totbiq edilir /5/, /6/, [7].

Polistirolbeton divarlarin digor qoruyucu divar konstruksiyalarina nisbotini asagidaki
uistlinliiklors malikdir: - divarlarin birqatli, biitdv sade olunmasi; - divarlarin yiiksok istilik sos
izolyasiyasina malik olmasi; - divarlarin zsif yanan olmasi; - divarlarin ¢otin alisan olmasi; -
divarlarin digor materiallara nisbaton ¢okisinin az olmasi.

Polistirolbeton bloklardan divarlar konstruksiyalarinin hesablanmasi vo layiholondirilmasi
Azarbaycan Respublikasinda qiivvads olan layiholondirma normalari ils hal-hazirda tonzimlonmir.

Olkomiz yiiksokintensivlikli seysmik orazido yerlosdiyindon polistirolbeton divar
konstruksiyalarin dayanighiginin , etibarliginin vo tohliikasizliyin tomin edilmasi bdyiik shomiyyot
kasb edir. Diinyada vo MDB 6lkslorinds polistirolbeton bloklardan das horgii divar konstruksiyalari
tizorindo seysmik yiiklor nozors alinmaqla elmi todqiqat islorinin kifayst qoder aparilmamasi, bu
divar konstruksiyalarinin zslzolo rayonlarinda layiholondirilmosindo ¢otinliklor yaradir. Horgii
konstruksiyalarinin zalzolo yiiklorino sinaqlart asason korpic, das, beton blok horgii konstruksiyalari
tizorindo aparilmig vo onlara aid toloblor /8/, /9/-da verilmisdir.

Polistirolbeton bloklardan goruyucu divar konstruksiyalari asason yiikdasiyan domir beton
elementli (biindvrali, divarli, siitunlu, pilonlu, rigelli, mortoboarast vo dam ortiiklii) kiitlovi tikilon
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binalarda totbiq edilir. Polistirolbeton bloklardan qoruyucu divar konstruksiyalarinin diger
konstruktiv sxemli binalarda da totbigins yol verilir.

Polistirolbeton bloklardan qoruyucu divar konstruksiyasi, suvaqli, korpic, das iizlikli vo
havalandirilan asma panelli fasadl1 binalarin tikintisinds istifade edilir.

Polistirolbeton bloklardan qoruyucu divar konstruksiyasi istifado edilon ictimai vo yasayis

binalarin asas parametrlori cadval 1-do verilmisdir.
Polistirolbeton bloklardan qoruyucu divar konstruksiyali

ictimai va yasayis binalarmin parametriori Cadval 1
S/s Parametr Olgu_ Parametrin (_)lgunL_ln nominal
vahidi giymoti
1 Uzununa istigamotdo yiikdasiyan divarlar, siitunlar mm 3300, Pé%%%’ Lé%%%’ 4;{;%% 5400,
arasindaki mosafo, addim ' '
2 Mortobos hiindiirliiyii mm 2800, 3000, 3300,3600
3 Pancars boslugunun orta hiindiirliyii m 12,1518
4 Pancars boslugunun eni m 09,12,15,16,21,2,4, 2,7
5 Mortaboarasi ortiiklarin qalinligi mm 140, 160, 180, 200, 220, 250
6 Yiikdastyan daxili divarlarin eni mm 140, 160, 180, 200
Binanm hiindiirliyii: 75 m-don ¢ox olmayaraq,
7 - yasaylg; m 50 m-dan ¢ox olmayaraq
- ictimai
8 Temperatur tikiglori arasindak1 masafa, ¢cox m 100
olmayaraq

Yigma polistirolbeton  momulatlarin  qoruyucu divar konstruksiyalarinda totbiq sahasi
cadval 2-do gostorilmisdir. Daxili divarlarda, arakosmolords eloco do mortaboarast Ortiik
konstruksiyasinda xiisusi yiingiil polistirolbetondan istifade etmak tovsiyye edilmir.

Yigma polistirolbeton mamulatlarin goruyucu divar konstruksiyalarinda tatbiq sahasi ~ Cadval 2

- . Polistirolbetonun gdstaricilori
Polistirolbetonun Yerino Totbid sahosi
novil yetirilmasi otbiq sahost Orta sixliq Sixilmada
iizro mdohkamliyi iizra
N .. . Divarlarin, mortoboaarasi vo dam
Istilik miihafizasi Tava S N, . P-150-220 M2-M5 (B035)
ortiiklorinin istilik miihafizosi
Konstruktiv- Istilik Bloklar, 75m hiindurlikli binalarin xarici
miihafizosi atmalar | yiikkdasimayan qoruyucu divarlar tigiin D 250-350 B 05-B-1
Bloklar Az martabali (1-2) binalarin xarici
KOHSttUktIV- Is.tlllk _ yiikdastyan divarlar D 400-600 B15-B2,5
miihafizosi Xarici yiikdagiyan vo yiikkdagimayan
Atmalar ;
divarlar

Nom havali vo yas rejimli otaglarin xarici divarlarinda daxili tizliik qat1 ils polistirolbeton qati
arasinda xiisusi buxar miihafizo gati verilmoklo, xiisusi yiingiil polistirolbetonun totbigino yol
verilir. Xiisusi yiingiil polistirolbeton qoruyucu divarl binalar {igiin asagidakilara icazs verilmir:

- binalarin asma ventilyasiya fasad metal konstruksiya elementlarinin polistirolbeton
bloklara barkidilmasins;

- binalarin yeralti vo kiirsii moartobalorinds polistirolbetona xiisusi hidroizolyasiya tatbiq
etmodoan;
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Sixligdan asili olaraq polistirolbetonun gostoricilori codval 3-do verilmisdir. Polistirolbeton
bloklardan qoruyucu divarlarin horgii konstruksiyasinin yerino yetirilmasi vo polistirolbeton
elementlorin bir-birinin yapisdirilmasi li¢iin portlandsement vo narin qum osasinda hazirlanan “isti”,
“soyuq” yapisqan quru qarisiqlar totbiq edilir.

Polistirolbeton bloklardan goruyucu divarlarin horgii konstruksiyasinin yerino yetirilmasi vo
polistirolbeton elementlorin bir-birinin yapisdirilmasi {igiin barkimis voziyystdo hacm ¢akisi 600-
800 g/sm?® olan quru qarisiq “isti yapisqan” kompozitindon istifado edilmosi tovsiyo olunur.

Cadval 3
3 . . o I Istilikkegirma amsali,
Sixliq, kqq/m Totbiq sahasi Mohkomlik gostoricisi
Vt/mC°
- . . M2-M5
D 200-300 Istilik sas izolyasiyasi (B 0,35) 0,085
D 300-350 Yiikdagimayan divarlarda B 0,5-0,35 0,105
Azmortabali binalarin
D 400-600 ylikdagimayan xarici B15-B25 0,125
divarlarinda
Azmortabali binalarin
D 450-600 yiikdastyan xarici miihafizo B15-B25 0,145
divarlarinda, oOrtiiklorda

“Isti yapisqan” kompozitinin totbiqi zamam horgii tikisinin qalnhigi 4-5 mm gobul
edildikdo, onlarda yigisma deformasiyalar1 vo yel¢okon catlar yaranmir, yaranmig sothi yigisma
catlart tokrar siirtiilmoklo aradan qaldirilir vo noticado borkimis yapisqan kompozisiyasinda
(mohlulda) tikislorin havakecirmozliyk gabiliyyati xeyli artir. Yapisgan kompozitlori miisbot
(+5°S-don, 40°S-dok) vo qis variantlarinda (-20°S-don +5°S-dok) temperaturlarda totbiq edilir.
Onlarin baglangic barkime miiddati temperaturdan asili olaraq 5-120 doqiqo intervalinda doyisir.

Polistirolbeton blok hérgiisii {iciin istifado olunan “Isti” yapisqgan kompozitlorining dair
texniki toloblor cadval 4-do verilmisdir.

“Isti” yapisqan kompozitlari iiciin texniki taloblor Cadval 4
S/s | Boarkimis “isti” yapisqan kompozitlorinin géstoricilarinin adlar Gostoricilorin qiymati
1 hacm kiitlosi (sixliq), kg/m® 600 800
28 giindon sonra sixilmada méhkamliyi, MPa, az olmayaraq 2,0 2,5
oyilmads mohkamlik hoddi, MPa, az olmayaraq 0,5 0,6
Istilikkecirmo omsali, (Vt/MC®), ¢ox olmayaraq:
4 - quru halda; 0,17 0,19
- istismar soraitindo 0,20 0,22
5 Saxtayadavamliliq, az olmayaraq F35 F50
6 Yanma qabiliyyati (aligqanliliq) Yanmayan
7 | Polistirolbetona qarsi adqeziya méhkomliyi, MPa, az olmayaraq 0,1
8 Kompozit va onun komponentlorinin zoharliliyi Zoharsizdir, ekoloji tohliikesizdir.
9 Suya davamlilig1, az olmayaraq 0,95
10 Yapigqgan mohlulunun tévsiyys olunan qalinligr, mm 2-4

Polistirolbeton bloklardan goruyucu divarlarin horgii konstruksiyasinin yerina yetirilmosi vo
olistirolbeton elementlorin bir-birinin yapisdirilmasi iictin istilik kecirmo omsalindan basqga codval
1.1-in toloblorini 6doyan  “soyuq” yapisqan kompozisiyalarindan hocm ¢okisi v=1600-1700

kgg/m® olan mohlullarinin istifadasine icazo verilir.

Polistirolbeton bloklardan divar horgii konstruksiyasinin hesablamalarinda bloklar arasinda
yapisqan tikislorinin tosiri polistirolbetonun hesabi miigavimeatine vurulan K; soraiti amsali ilo
nozars almir: - “soyuq yapisqan” kompozitlari ilo (v=1600-1700 kg/m?) yerino yetirilon horgiilordo
sixilmada miigavimetini Rp -ni , K=0,7 omsalina vurulmagqla; - “isti yapisqan” kompozisiyalarinda



(v=600-800 kg/m?®) yerino yetirilon hérgiilordo sixilmada miiqavimotini Rp -ni, K=0,8omsalina
vurulmagla; - “soyuq yapisqan” kompozisiyalarda yerino yetirilon horgiilords oayilmods dartilma
miiqavimatini Ry -ni, K=0,85 omsalina vurmaqla; - “isti yapisqan” kompozisiyalarinda yerino
yetirilon horgiilords ayilmads dartilma miigavimatini Ryt -1, K=0,9 omsalina vurmagqla;

Polistirolbeton blok horgii konstruksiyasinin is soraiti omsali ilo, azaldilmis hesablama
mohkomlik xarakteristikalar1 codval 5-do verilmisdir.
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Polistirolbeton blok hérgiisiiniin mohkomlik hesablama xarakteristikalar Cadval 5
Horgiiniin elastiklik Polistirolbeton bloklardan horgiiniin hesabi miigavimati,
Orta sixliq modulu, MPa
o 102
polilsltzilliglbet nslggllgl;ﬁ( Ep-107, MPa Sixilmada Rk gyilmodo dartilma ,Rpx
on bloklarin sinfis “isti” “soyuq” “isti” “soyuq” “isti” “soyuq”
markasi yapisqan yapisqan yapisqan yapisqan yapisqan yapisqan
kompozisi | kompozisi | kompozisi | kompozisiya | kompozisi | kompozisiya
yasinda yasinda yasinda sinda yasinda sinda
D225 B035/B05 200/220 270/300 0,23 0,20 0,14 0,13
D250 B0,5/B0,75 250/275 330/360 0,33 0,29 0,19 0,18
D300 B0,75/B1 300/365 390/470 0,48 0,42 0,25 0,24
D350 B1/B,15 425/500 540/630 0,63 0,55 0,29 0,27
D400 B1,5 585 720 0,92 0,81 0,34 0,32
D450 B1,5 705 860 1,18 1,04 0,39 0,37
D500 B2 770 930 1,43 1,25 0,41 0,39

Qeyd: *kosrin suratindo adi texnologiya ilo hazirlanan polistirolbeton bloklarin méhkomlik
sinfi, horgiinlin elastiklik modulunun qiymotlori gostorilmisdir. Kasrin moxrocinde normativ
sonadlorin (DUST, texniki sort vo s.)toloblori osasinda hazirlanmis polistirolbeton bloklarin
mohkomlik sinfi, horgiiniin elastiklik modulu verilmisdir.

Polistirolbeton ~ bloklardan  horgii  konstruksiyasimin  istilik  texniki  bircinslilik
xarakteristikalarinin  qiymotlori, polistirolbeton bloklarin  dl¢iistindon, istilikkegirmasindon,
yapisqanin tikiglorindon va onlarin qalinligindan asili olaraq cadval 6-da verilmisdir;

Cadval 6

Horgiiniin texniki istilik bircinslilik omsalinin hesablama giymati,
Ufiqi horgii Saquli horgii o iir c “soyuq” yapisqan
tikislorinin tikislorinin qalmlig, isti” yapisqan kompozitlorindo kompozitlorindo

qalinlig1, i, mm ay, Mm Ufigi tikislorin torlarla armaturlanmasi
Bazalt Polad Bazalt Polad

2 0,997/0,981 0,974/0,978 0,928/0,937 0,897/0,912

3 3 0,975/0,978 0,971/0,975 0,896/0,909 0,887/0,902

2 0,972/0,976 0,968/0,973 0,886/0,903 0,878/0,897

4 3 0,969/0,974 0,965/0,970 0,876/0,893 0,868/0,887

4 0,961/0,971 0,962/0,968 0,867/0,868 0,859/0,877

3 0,964/0,969 0,960/0,966 0,857/0,877 0,850/0,871

5 4 0,961/0,967 0,957/0,964 0,848/0,868 0,841/0,862

5 0,959/0,964 0,955/0,961 0,839/0,858 0,832/0,852

Qeyd: - Bloklarn olgiilori: uzunlugu 1=595 mm, hiindiirliiyii h=295, 375, eni b=295, 375 mm;
- Kasrin suratinda hiindiirliiyii 295 mm, moxracinda iSa hiindiirliyii 375 mm polistirolbeton
bloklardan hérgiiniin istilik bircinslilik amsali m qiymatlori gostorilmisdir;

- Polistirolbetonun xarakteristikalari: -orta sixliglv D 250, -hesablama istilik kegirma amsali
Aob=0,08 BT/(M-°C);

- Yapisqan kompozisiyasinin xarakteristikalari: -“isti” sixhigi p=800 kqq/sm?, A=0,22 V/mC ¢,
“soyuq” p=1650, A=0,70 Vt/mC?°
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Polistirolbeton bloklardan divarlarin {izlonmosindo keramiki fasad korpiclorindon, ohangdasi
iizlik daglarindan, sement qum suvaq qatindan istifado edilir. Korpic iizlik dasinin markasi
mohkomliyo asason M100-don, saxtayadavamliliga osason F75-don, mohlulun markasi iso M50-don
asag1 qobul edilmomalidir.

Polistirolbeton bloklardan divar iizlonmosinds istifade edilon iizlilk ohong daslarinin
mohkomliyi M100-don, saxtayadavamligi F75-don, mohlulun markasi iso M-50-don asagi qobul
edilmomolidir.

Polistirolbeton bloklardan, divarlarin daxili vo xarici saothlori polad torlarla sement qum,
sement ohong qum mohlullari ilo suvanmalidir. Suvaq mohlulunun sixilmada méhkomliyi M50-don,
saxtaya davamliligi F50-don az qobul edilmomoli vo TOCT 2813-89 toloblorini 6domalidir.

Polistirolbeton divarlarin daxili sothlori ti¢lin suvaqla barabor lifli gips kardon 16vhoalor do
istifads edilos bilor.

Polistirolbeton bloklardan divarlara xarici das {izliik gatinin barkidilmasi, tizliik hissonin {ifiqi
tikislori ilo blok horgiisiiniin {ifiqi tikislori tist-iists diigon saholorde horgii tikislorine qoyulmus iifiqi
rabito elementlori ilo hoyata kegirilir.

Ufigi rabita elementi kimi diametri 1-1,2 mm, yuvalarmin Slgiilori 20x20 mm olan polad vo
ya 1 mm, yuvalarmin &lgiilori 25x25 mm olan yangmadavamli bazalt torlar istifado edilir. Ufigi
cevik rabito element kimi diametri 3 mm olan Bpl polad TOCT 6727-80-in toloblorini ddoyon
armatur millorindon ankerlorin istifadosine yol verilir.

Yiikdastyan siitunlar vo mortoboarasi Ortiiklorlo polistirolbeton bloklardan divarlarin eloco do
pancara qapi ¢orgivalarinin barkidilmosinds polad birlosdirici 16vhalordon desilmis polad lentlordon,
diibellordon, saybalardan, sruplardan istifado edilir.

Zolzolo arazilorindo polistirolbeton blok horgii konstruksiyasinin totbiginin miimkiinliiyiini
tosdiq etmok mogsadi ilo AzZIMETI-nin “Zolzaloyoadavamli bina vo qurgular” laboratoriyasinda
todqiqatlar aparilmigdir. Todqiqatlarin {i¢ morholodo aparilmasi planlagdirilmisdir: I morhslodo
polistirolbeton  bloklarin  hazirlanmasinda  polistirolbetonun  sixliq, mdhkomlik, ilisgonlik
gostoricilorinin - miioyyanlogdirilmasi; II morhalods polistirolbeton bloklardan sinaq divar
niimunalorinin hazirlanmas1 vo onlarin saquli, iifiqi yiik tosirlorine sinaqlarinin aparilmasi; II1
morholodo polistirol bloklardan, qoruyucu divar konstruksiyalarinin zolzolo rayonlarinda
layihoalondirilms va tikintids totbiqins dair tovsiyalorin hazirlanmasi.

Molumdur ki, horgli konstruksiyasinin  mohkomliyi horgii mohlulu  ve daslarinin
mohkomliyindon vo horgii daslarinin mohlula yapismasindan asilidir. Bununla slagadar olaraq |
morhalado horgii mohlulu vo daglarinin laboratoriya sinaqglart aparilmisdir. Sinaq niimunalori {igiin
torkiblor vo smaq niimunolori Fiberstone MMC-nin miitoxasislori torafindon onlarin istehsalat
bazasinda hazirlanmisdir. Sinaqlar v alinmis naticalorin tohlili AZIMETi-do aparilmigdir.

Yiingiil bloklardan divar konstruksiyasinin hdriilmasi li¢iin sement asasli toz sokilli yapisdirici
mohlul kimi istifads edilmisdir.

Yapisdiricinin sixilmada méhkomliyini dyronmok ii¢iin uygun olaraq 9 adad 70,0x70,0x70,0
mm Ol¢ilii kub niimunslori hazirlanmis vo onlarin laboratoriya sinaqlari aparilmisdir (sokil 1) va
sinaqglarin noticalori cadval 7-do verilmisdir.

Sakil 1. Yapisdiricinin sixiimada méhkomliyi
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Moahlulun niimunalorinin sixilmada mohkamliyi Cadval 7
Sinaq Hocm . .
niimunasinin Hondasi dlgiilori, mm Coki, q ¢okisi Stxilmada mohkomlik, Mpa
Nesi q/sm3 7 giin 28 giin
SN-1 70,0x70,0x70,74,0 595 1,64 3,23 6,46
SN -2 70,3x70,5x70,5 631 1,81 3,43 6,65
SN -3 70,1x70,2x70,3 615 1,78 3,31 6,52

Yapisdiricinin oyilmods dartilma miigavimatini dyronmok {igiin 12 odod 40x40x160 mm
Ol¢iilii tir nimunalori hazirlanmis vo onlarin laboratoriya sinaqlart aparimigdir (sokil 2) vo
sinaglarin noticalori cadval 8-do verilmisdir

Sakil 2. Mohlulun syilmada dartilma miigavimoatinin tayini

Mbohlul niimunalorinin ayilmada dartilma miiqgavimati Cadval 8
. Sixilmada
_ Smaq_ Hondosi . Hocm Oyilmads dartilma méhkomlik,
niimunasinin et Caki, q ¢okisi, miiqavimati, Mpa
Nosi Olciilori, mm Jsm3 Mpa
- q 7 glin 28 giin 7 giin 28 giin
SN 4 40x40x160 419 1,63 2,46 3,201 3,45 6,66
SN 5 40x40x160 463 1,80 2,48 3,472 3,56 6,78
SN 6 40x40x160 455,7 1,78 2,502 3,352 3,57 6,82

Polistirolbeton bloklarin méhkamliyini toyin etmak tigiin 20 adod 100x100x100 mm o&lgiilii kub

niimunalari hazirlanmis vo onlarin laboratoriya smaglari aparilmisdir (sokil 3) vo sinaglarin
naticalari cadval 8a-da verilmisdir.

Sakil 3. Polistirolbeton bloklarin sixilmada méhkamliyinin tayini

Polistirolbeton niimunalorinin suxilmada mohkomliyi Cadval 8a
. Slnaq . Hondosi dlgiilari, . Sixligi, D Sixilmada méhkomlik, Mpa
nliimunasinin mm Coki, q (q/sm?)
Nesi g 7 gilin 28 giin
SN 7 100x100x100 407 0,407 0,95 1,536
SN 8 100x100x100 404 0,404 0,94 1,47
SN 9 100x100x100 388 0,388 0,92 1,41

Polistirol bloklarin ayilmads dartilma miigavimatini toyin etmok iiglin 9 odod 100x100x400
mm OSl¢ili tir nlimunslori hazirlanmis vo onlarin laboratoriya sinaqlart aparilmisdir (sokil 4) vo
sinaqlarin naticolori codval 9-da verilmisdir.
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Sakil 4. Polistirolbeton bloklarin ayilmada dartilma miiqgavimatinin toyini

Polistirolbeton bloklarin ayilmads dartilma miiqavimati Cadval 9
Sinaq ot et - . .
niimunosinin Hondasi dlgiilori, Coki, q Slxhgl,3 D Oyilmoads dartilma miigavimati, Mpa
. mm (g/sm?)
Nosi 7 giin 28 giin
SN 10 100x100x400 1632 0,408 0,492 0,64
SN 11 100x100x400 1616 0,404 0,442 0,62
SN 12 100x100x400 1560 0,39 0,435 0,61

Polistirolbeton blok horgii konstruksiyasinin ox boyu dartilmada miigavimatini toyin etmok
tclin 2 adoad 100x100x100 mm ol¢iili kub niimunolori 5 mm qalinliginda hoérgii mohlulu ils
yapisdirilmis, onlarin xiisusi qurguda dartilmaya laboratoriyada sinaqlari aparilmisdir (sokil 5) va
sinaqlarin naticalori codval 10-da verilmisdir.

ol

Sakil 5. Sinaq niimunalarinin hazirlanmasi

Polistirolbeton blok hérgiistiniin ox boyu dartilmada miigavimoati Cadval 10
Sinaq Normal ilisgonlilik, Mpa
niimunasinin Heondosi 6lgiileri Cokisi, kq N N
Nosi 7 glin 28 giin
SN13 100x100x205 1.005 0,19 0,285
SN14 100x100x205 1.004 0,18 0,288
SN15 100x100x205 1.006 0,185 0,296
Noaticalar

Aparilmis laboratoriya simagqlar1 hérgii mehlulunun hacm ¢okisinin 1,63-1,81 g/sm?3, 28 giindo
sixilmada moéhkamliyinin orta qiymati 6,543 Mpa, ayilmade dartilma miiqavimatinin 3,342 Mpa,
normal ilisgonliyinin 0,29 Mpa oldugunu gostormisdir. Mohlul  seysmik rayonlarda horgi
konstruksiyast {i¢lin mohlullara qoyulan normativ toloblori &doyir./9/ Laboratoriya sinaqlarinin
naticoloring asason polistirolbeton divar sinaq niimunalorinin horgiisiinds yuxarida gostorilon horgii
mohlulu istifads edils bilor.

Aparilmis laboratoriya sinaqlar1 polistirolbeton bloklarin sixliginin D399, 28 giindo sixilmada
mdohkomliyinin orta qiymatinin 1,472 Mpa, oyilmads dartilma miigavimatinin 0,623 Mpa oldugunu
gostormisdir. Bu torkibds hazirlanmis blok niimunslorinin méhkomlik gostericilori horgii daslarina
goyulan toloblori 6domir /9/. Bununla olagodar divar sinaq niimunolorinin hazirlanmasinda
polistirolbeton bloklarin sixliginin D 399-dan, D600-dok artirilmasi tovsiyya olunur.
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Azorbaycan Respublikasinin isgaldan azad edilmis Qarabag vo Sorqi Zongozurda, eloco do
Olkomizin digor rayonlarinda tikilocok binalarda polistirolbeton bloklardan gqoruyucu divar
konstruksiyalarinin totbiqi binalarin istilik miihafizosinin somorali togkilini, yasil enerjidon
istifadasini va enerjiya qonast edilmasini tomin eds bilar.
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STUDY OF ENERGY-EFFICIENT, ENVIRONMENTALLY FRIENDLY, BIO-SUSTAINABLE
PROTECTIVE WALL STRUCTURES MADE OF POLYSTYRENE CONCRETE
Phd Rovshan Rzayev, Vladimir Okhotnikov, Valeh Aliyev, Arifa iskenderova, Nigar Qarayeva
Azerbaijan Scientific Research Institute of Construction and Architecture
Mirkarim Mammadov, Ramin Heydarov, Murad Tabrizli Fiberstone LLC

Summary: Studies have shown that one of the main directions for reducing the amount of
energy consumed by buildings is the use of lighter, energy-efficient, and environmentally friendly
wall materials in the construction of buildings and structures. In recent years, one such material that
has been widely used in global construction practice is polystyrene concrete. The calculation and
design of masonry structures made of polystyrene concrete blocks are not regulated by the current
design standards in the Republic of Azerbaijan.

In scientific studies conducted worldwide, the resistance of polystyrene concrete protective
walls to seismic loads has not been sufficiently studied, and regulatory documents have mainly been
developed for non-seismic zones. The territory of the Republic of Azerbaijan is located in a region
of high seismic intensity.

The article reviews the scientific research conducted worldwide on masonry structures,
identifies the application areas of protective wall structures made of polystyrene concrete blocks
and panels, defines the requirements for materials of protective walls made of polystyrene concrete,
and investigates adhesive compositions for masonry using polystyrene concrete products. Methods
for determining the physical and mechanical properties of blocks and mortar, their strength, and
adhesion have been established; the compressive and tensile strength of the mortar and blocks, as
well as the adhesion of the mortar to the blocks, have been determined.

The use of protective wall structures made of polystyrene concrete blocks in buildings to be
constructed in the liberated territories of Karabakh and Eastern Zangezur, as well as in other regions
of our country, can ensure the efficient organization of thermal protection of buildings, the use of
green energy, and energy savings.

Keywords: low-rise buildings, load-bearing walls, self-supporting walls, non-load-bearing
walls, strength, adhesion.
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Xiilasa: Bina vo qurgularin uzunmiiddatli normal istismar soraitinin tomini bu vo ya
digor siyasi sistemdon asili olmayaraq biitiin dévlotlordo oan vacib mosslolordon sayilmisdir vo
hal-hazirda da aktual problemlordon olmaqdadir. Tobiotdo movcud olan hor saho inkisaf vo
dinamikada oldugu kimi insan foaliyyatinin mohsulu olan bina vo qurgular da obyektiv olaraq
doyisiklikloro moruz qalmasit vo bir sira amillorin tosiri sobobindon zodolonmolor almast
obyektiv hogiqotdir. Bina vo qurgular iizorindo dayandigi qruntun (osasin) borkidilmasi
moqsadilo istifado edilon svaylarin keyfiyyotinin artirilmast ilk ndvbads dayaniqliliq,
uzunOmirliilik kimi faktorlarla baglidir ki, bu da bina vo qurgularin uzun miiddot istismari
zamani vacib praktiki shomiyyat dastyir.

Ac¢ar sozlor: sixilmada mohkomlik hoddi, domir-beton konstruksiyalari, dayaniqliliq,
uzundmiirliiliik, svay, qruntun barkidilmosi, svayin biitdvliyii, svayin yiilkdasima gabiliyyati, statik
sinaqlar, dinamik sinaglar.

Giris Molumdur ki, respublikamizda xiisusilo Baki, Qarabag vo Sorqi Zongozur iqtisadi
rayonlarinda aparilan iri tikinti-quragsdirma islorinin hacmini vo siiratli tikinti islorinin aparilmasini
nozoro alaraq aidiyyoti dovlot orqanlart torofindon miivafiq nozarot iglori hoyata kegcirilir, lakin
miixtolif nov fiziki-mexaniki xassalora malik olan gruntlarin tizorinds layihalondirilocok tikililarin
etibarliginin tomin olunmasi bazi hallarda miixtslif sobablordon diizglin qiymaotlondirilmir. Malum
oldugu kimi bina va qurgularin toyinatini, konstruktiv va texnoloji xilisusiyyatlarini vo onun istismar
soraitini xarakterizo edon molumatlar da daxil olmagqla, ingas1 nazords tutulan bina vo qurgularin
qrunt osasinin miihondisi-geoloji soraitinin dyronilmasi tolob olunur. Belo ki, tikinti aparilacaq
orazinin geoloji soraitinin dyranilmasi magsadilo miihondis-axtaris islorinin aparilmasi ilo yanasi
bina vo qurgularin qrunt osaslarinin vo Dbiindvralorinin  giliclondirilmosi {i¢iin lazzim olan
molumatlarin alinmasini tomin etmalidir.

Aragdirmalar zamant molum olmusdur ki, layiho-smeta sonadlorinin bir ¢oxunda qruntun
fiziki-mexaniki xassolorindon asili olaraq onun keyfiyystinin artirilmasi tolob olunur. Lakin
miloyyon sabablordon tikinti {igiin yararsiz hesab olunan qruntlar borkidilmoadon iizorinds yiiksok
mortaboli yasayis, qeyri-yasayis binalar1 va qurgulari insa olunur. Bu da miisyyan zaman kec¢dikdon
sonra homin tikililorde fasadlar yaradir ki, naticade sahibkarlara vo dovlst amlakina ciddi ziyan
vurmagla yanasi, orada yasayan vo ¢alisan insanlarin hoyatini vo omlakini tohliiks altina alir [1, 7].

Tikinti islorino morhoalsli nozarat zamani insast nozords tutulmusg tikilinin ekspertiza royini vo
bununla bagli mévcud norma vo qaydalarin toloblorini osas tutaraq, homin tikilinin biindvro
calasinda hoyata kecirilon nozarot zamani miihondis-axtaris islorinin noticalorindon asili olaraq
tikililorin asas (biindvroalti) hissasindo olan svaylara (payalara) xiisusi digqget yetirilmali, eloco do
ixtisaslagdirilmis laboratoriyalarin yoxlama-sinaq noticolori talob edilmolidir (AzDTN 2.15-2 “Svay
blindvralor. Layihalondirmo normalar1” va s.). Qeyd olunan domir-beton gazma-tokmo svaylarin
sixilmaya vo dartilmaya, statik vo dinamik yiiklonmoyo dair smaqlart (testlori) iso bu sahodo
akkreditasiyadan keg¢mis vo texniki imkanlara malik olan laboratoriyalar torofindon hoyata
kecirilmoalidir. Belo ki, 6lkodo olan laboratoriya-sinaq markozlorinin konstruktiv qurgulara aid
sinaq-tacriibo bazasini asagi soviyyads olmasini nazoro alsaq, bu giin svaymn miiasir metodlara
uygun sinaglarinin detalli aparilmasi tam gokildo yerino yetirilmir. Diinyanin inkisaf etmis
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Olkolorindo bu sahodo foaliyyot gostoron laboratoriya-sinaq morkozlorinin nozori vo tacriibi
tadqiqatlarinin tadqiq edilmasi aktual masaladir [1].

Svayin tikintisinds olan qiisurlarin vo ona qoyulan normativ talablorin tadqiqi.

Son illords tikintilorin layiholondirilmasinds istifade olunan standartlara vo memarliq
meyarlarina uygun olaraq binalarin tomal sistemlorinin se¢ilmasi boyiik shomiyyat kasb etmisdir.
Bundan slave, xiisusile boyiik sohar markezlarinda tikinti sahasi tapmaq (torpaq sahasi) zoruratinin
artmasi sobobindon bina vo qurgularin hiindiirliiyli giinii-giindon artir vo bu da dorin tomol
sistemlorinin totbiqini macbur edir. Qrunt asasin yiikdagima qabiliyystinin vo deformasiyalarinin
gqiymotlondirilmosi miivafiq normativ sonadloro uygun binanin konstruktiv  sisteminin
hesablanmasinda toyin edilmis qrunt osasa tosir edon qiivvolora goro aparilmalidir. [1] Belo ki,
gruntun noviindon, fiziki-mexaniki xassolorindon asili olaraq, onun borkidilmasi iigiin svaylardan
istifads olunur.

Qazilmig vo yerindo tokmo domir-beton svaymm on ¢ox istifado olunan {iisulu olmasina
baxmayaraq, svayin tikintisi prosesindo boyiik ¢atinliklor vo risklor vardir. Bu risklor subpodratgilar
vo nozarat orqganlari torofindon kifayot qodor nozoro alinmazsa, hom omoyin miihafizosi, hom do
tikintinin keyfiyyati vo kamiyyati baximindan arzuolunmaz naticalar yarana bilor.

Sixlig1 asag1 olan qruntun moéhkomlondirilmasi (kiploesdirilmasi) iiciin istifado edilon svayin
biitdvliiyliniin vo yiikdasima gabiliyyatinin normalara uygun olmasi, tikintido vacib hesab edilon
osas sortlordondir.

Bu sahodo risklorin qarsisini almaq tigiin keyfiyyoto nozarst vo tominat proseduru miioyyon
edilmoali vo ciddi sokildo todbirlor yerino yetirilmoalidir. Qazilmis vo yerindo tékmo domir-beton
svaylarin tikintisi zaman1 miioyyon qiisurlar yaranir. Bu qiisurlar svayin davamliliq gostoricilorino,
eloca do yiik gotiirma qabiliyyati kimi mexaniki xiisusiyyatlora tosir gostors bilir. Tikinti zamani bag

vera bilocok catlar vo kosilmoalor do svaylarin giiciine vo tutumuna tosir edir (sokil 1).

[ ’;  dad qazma ust korpusun qazma va armaturun betonlama korpusun
: of quragdiriimasi Korpus quragdinimasi cixariimasi
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Sok.1. Damir-beton svaylarin Sokil 2. Damir-beton svaylarin miiasir hazirlanma texnologiyasi
tikintisinda rast galinan qiisurlar

Bu qiisurlar svay tokiilon zaman st strukturun ohomiyyotli dorocodo zodolonmasi vo ya
¢Okmosi ilo yarana bilir. Biindvraalt1 svaylar miiasir texnologiyalara (sokil 2) uygun icra edildiyi
halda etibarli, uzunomiirlii vo keyfiyyatli quragdirtlmasi miimkiindiir [3].

Svaylarm keyfiyyotini qgiymotlondirmok iigiin miixtolif {sullar vardir. Umumi beton
sinaqlarindan (beton silindr niimunalari va ¢okma testi) olava, svaylarin keyfiyyatini va etibarliligini
qiymatlondirmak ti¢iin miixtalif sinaq tisullarindan istifads edilir [3].

Svay biindvralor iigiin axtariglarda svay biindvrolorin hoddi-hallara géro hesablanmasi ii¢lin
zoruri olan fiziki, méhkomlik vo deformasiya xiisusiyyatlori toyin edilmolidir. Hor bir miihondis-
geoloji element {i¢iin qrunt xassalorinin tayin olunma say1 DUIST 20522-ys miivafiq olaraq onlarin
statistik iglonmolori ticlin kifayat qodor olmalidir [5, 6].

Bina vo qurgularin konstruksiyalarinin hesablanmasi {i¢iin ¢dkon qruntlarda svay
blindvralorinin qgeyri-barabar ¢okmasinin toyin edilmesi, tikinti meydangasinin hidrogeoloji
saoraitinin proqnozlasdirilan doyigsmasinin vo hesablanan biindvrays va ya biitovliikds qurguya tasir



Ne3. 2025 AZORBAYCANDA INSAAT va MEMARLIQ

ehtimalina goro islatma monbayinin yerlosmasi vo miimkiin olan on olverisiz ndvlori nazara
alinmagqla yerine yetirilmalidir.

Svay biindvralori liclin miihondis-axtariglarin torkibino imumilikdo asagida sadalanan kompleks
islor daxildir:

- nlimunalarin gotiiriilmasi va kecila bilon qruntlarin tasvir edilmasi ilo quyularin qazilmast;

- gruntlarin fiziki-mexaniki xassolorinin va yeralt:1 sularin laboratoriya todqiqatlart;

- qruntlarin zondla todqiq edilmaosi - statik vo dinamik;

- gqruntlarin pressiometrik sinagi;

- slixurlarin stamplarla sinag (statik yiiklorlo);

- siixurlarin etalon svaylarla vo (ya da) adi svaylar ilo sinagdan kegirilmasi;

- svay biinovralorin qurulmasinin otraf miihito, o climlodon yaxinda yerloson qurgulara (layiho

togkilatinin xtisusi tapsirigi ilo) tosirinin todqiqi ligiin tocriiba islori [2, 4, 6].

Tikinti obyektlorinin masuliyyat saviyyasindon vo svay biindvralorin noviindon asili
olmayaraq, quyularin qazilmasi, laboratoriya tadqiqatlart va statik, yaxud dinamik zondlama
macburidir. Bununla borabar zondlamanin an ¢ox {istiinliik verilon metodu statik metoddur vo bu
proses zamani qruntlarin statik zondlamasindan slave, radioaktiv karotaj (DUIST 19912) vasitasilo
gruntun sixlig1 vo nomliyi do toyin edilir [4].

Yeni konstruksiyali svaylar totbiq edilorkon (layiho toskilatinin xiisusi tapsirigr ilo) islorin
torkibino layiholondirmo zamani toyin edilmis ol¢iilorin vo batirilma rejiminin doqiqglosdirilmasi
maogsadi ils svaylarin sinaq yliklonmasi, hamginin bu svaylarin statik yiiklorin tosiri ilo adi soraitdo
sinaqdan kecirilmasi daxil edilmolidir. Kombino edilmis svay-tava biindvralor totbiq edilorkon
islorin torkibina qruntlarin stamplarla vo adi svaylarla sinagdan kegirilmasi daxil edilmalidir.

Pozulmamis strukturlu niimunonin gétiiriilmasinin ¢otinliyini nazars alaraq, qumlar ii¢iin onlarin
sixligmin vo mohkomlik xiisusiyyatlorinin toyin edilmasinin asas metodu kimi, biitlin mosuliyyat
soviyyeli obyektlor {igiin-statik vo dinamik zondlamani nazords tutmaq lazimdir. Zondlama III
mosuliyyat soviyyali obyektlor iictin hom qumlu, ham do gilli qruntlarin deformasiya modulunu
tayin edilmasindo asas, eloca do I vo II masuliyyat soviyyali obyektlar ti¢iin deformasiya modulunun
(pressiometrik vo stampli sinaglarla slagalondirmads) toyin edilmo metodlarindan biridir [6].

Col soraitindo (tikinti meydancasinda) svaylarin biitovlilyiiniin - vo  yiikdasima
gabiliyyatinin yoxlanilmasi iisullarimin tadqigqi.

Respublikamizda qobul olunmus normalara osason ¢ol todqigatlarinin naticolorine osason
svayin yiikdasima gabiliyystinin gostoricilori tohlil edilmis vo malum olmusdur ki, ¢ol soraitindo
svayn yiikdasima qabiliyyeti asagidaki iisullarla toyin oluna bilar:

-svaylarin statik sinaqlari;

-svaylarin dinamik sinaqlar1, qruntlarin etalon svayla sinag;

-qruntlarin statik zondlama ils sinag.

Svayin statik vo dinamik yiiklorlo vo etalon svaylarla sinagm DUIST 5686-nin, gruntlarin
statik zondlanmasini iso DUIST 19912-nin taloblorine asason aparilmahidir [4, 5, 6].

Diinyanin inkisaf etmis 6lkolorinin svaylarin biitovlilyii vo yiikdasima qgabiliyyati ¢61 soraitindo
(tikinti meydangasinda) yuxarida geyd olunan iisullar yanasi miiasir cihaz vo avadanliglarin totbiqi
ilo asagida adlandirilan tisullarla toyin edilir:

- asag1 gorginlik tosiri ilo biitovliik sinagi (“sonik™ oks-soda testi);

- svaylarin yiikdasima qabiliyyatinin statik sinaqlart ilo tayin edilmasi (Statik yilikloma sinagi);

- svaylarin yiikdasima qabiliyyatinin vo biitovliiyliniin dinamik sinaqlar ils toyin edilmasi.

Respublikada, xiisusilo Baki, Qarabag vo Sorqi Zongozur iqtisadi rayonlarinda aparilan iri
tikinti-quragdirma islori zamani bina vo qurgularin konstruktiv elementlorinin keyfiyyatini,
dayanighigimni, etibarligimi  vo digor fiziki-mexaniki xassolorinin yoxlama-smagini  miiasir
texnologiyalarla hoyata kecirmok tigiin 6lko xaricindon dovot olunmus laboratoriya morkozlorinin
apardiqlart yoxlama sinaq iglorinin naticalori torofimizdon todqiq olunmusdur.
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Belo ki, asag1 gorginlik tosiri ilo biitdvliik sinagr (“sonik” oks-soda testi)- svaylarin fiziki
oOlgiilorinin, davamliliginin vo materialinin tutarliliginin keyfiyyatca qiymotlondirilmasi moagsadi ilo
totbiq olunur. Belo ki, biitovliiyliniin yoxlanilmasi iisulu ilo aparilan sinaglar todqiq edilmis vo
molum olmusdur ki, bu tisul layihs {izra biitiin név svaylarin lizorinds hoyata kegirils bilor (sokil 3).

Il 1 - 1| s
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Sakil 3. Svaylarin asagi gorginlik tasiri (“sonik” aks-sada) ilo
biitovliiyiiniin yoxlanilmast tisulu

Sinaq yiliksok hossas akselerometr, xiisusi toyinatli yiingiil saho kompiiteri vo kicik ol
¢okicindon istifads etmoklo hoyata kegirilir. Stnaq molumatlar1 svay biitovliik test cihazinda toplanir
vo saxlanilir. Saxlanan molumatlar sahads sinaq¢1 miitoxassisi tarafindon giymatlondirilir vo xiisusi
program tominatindan istifado edorok olavo hesablama (ofis) tohlili aparilir. Svayda (xovda) qlisur
varsa, cihaz vasitasi ilo onun Ol¢iisii vo yeri miloyyan edils bilir (sokil 4) [3].

ALLRL LA
| JIS B R B
e Bk
1 | Y
i | l‘ .\: — ‘lf
l I | i
+ U B i
1 2 3 4

Sakil 4. Zarba naticasinda svaylarda yaranan dalganin yayilmast va qiisurun tayin edilmasi:
1-biitov svay; 2-bogazlanmis svay (daxila dogru sixilib daralma);
3 - boyiik qiisurlu svay (¢atlamis va ya qurilmis); 4 - qabariq svay (yanlara dogru sisib genislonmis)

Statik yilik simagi, binanin tikintisindon avval svaylarin yiik dagima qabiliyyatini toyin etmok
liclin istifado olunan yerindo yiikk smagidir. Statik yiikk smaqlari, eksenel (ox {iizro (iistdon,
morkozdon)) gorginlik vo ya eksenel sixilma yiikii altinda svaylarin yiik-deformasiya davranigini
qiymotlondirmak tigiin aparilir (sokil 5).

Statik ytik sinaqglari, tikinti keyfiyystinin tomin edilmasi {i¢iin layihs dizayn sinaqlarinin, eloco
do osas yiik sinaglarinin ehtiyacina cavab vermok {iigiin on miiasir avadanliglarla tochiz edilmis
sistemlo hoyata kegirilmalidir.

Totbiq olunan yiikiin oxunuslart yiik hiiceyrasi (yiik sensoru) torafindon miioyyon edilir.

Svay baginin horokoati rogomsal y1gim 6lgma cihazlari ilo miioyyon edilir.

Bu molumatlart birlosdirarok, eksenel yiiklor altinda tutum vo yiik 6tlirma gabiliyyati miisyyon
edilo bilir (sokil 6).

T
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Sokil 6. Statik yiik altinda svaylarin yiik-deformasiyast davranigini giymatlondirilmasi:
elektrik enerjisi taochizan, 2 - tazyiqolgan, 3 - tozyiq otiiriiciisii, 4 — kabel, 5 - tazyig xattinin slanqgu,
6 - polad reaksiya qapagi, 7 - baglanti gubugu, 8 - méhkamlondirici armatur yigini, 9 - svayin reaksiya yigini;
10 - tenzodagik, 11 - hidravlik domkrat; 12 - polad l6vha, 13 - svaya barkidilmis domir-beton rostverk,
14 - potensiometrik yerdayisma sensoru (geviricisi), 15 - maqgnit stend, 16 - istinad lovhasi, 17 - istinad siiast,
18 - sinaq (test) svayr, 19 - reaktiv siia, 20 - malumat geydgisi, 21 — kompiiter.
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Dinamik yilik smagi, binanin tikintisindon ovval svaylarin yiikdasima qabiliyyotini vo

biitdvliiylinii yerindo toyin etmok li¢iin istifado olunan yiik testidir. Metod etibarlidir vo statik yiik
testlori ilo miiqayisodo svay tutumunu tez bir zamanda qiymotlondirmoys komok edir. Layihonin
tolobino uygun olaraq giinds bir vo ya daha ¢ox svay sinaqdan kegirils bilir (sokil 7) [3].

. 1 / & , :

Sok. 5. Statik yiik altinda svaylarin deformasiyast Sok. 7. Svaylarin dinamik yiik sinag

Svaylarin dinamik yiikgotiirmo sinagini miioyyon etmok ii¢iin, diison ¢okinin tosirlori altinda

qiivvo va siirat molumatlarini toplayaraq tohlil edilmosi Svay Siiron Analizatorun (SSA) komoyi ilo
hoyata kegirilir. Saho molumatlar1 qrunt parametrlorini vo forziyyolori doqiqlosdirmok iiclin Svay
Dalga Analizindon istifads etmaklo olava tohlil edilir [3].
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Naticalar
Respublikamizda qobul olunmus normalarin taloblorino uygun olaraq svaym yiikdagima
gabiliyyatinin gostaricilorinin (¢61 todqigatlarinin) sinaq naticalori ilo diinyanin inkisaf etmis
olkolorinin (Tiirkiys, ABS, Ingiltors, Yaponiya, Cin, Avropa olkolori vo s.) sinaq naticalori
miiqayisali tohlil edilmis vo molum olmusdur ki, bu tisullarin (iisul vo avadanliq baximindan)
oxsar vo forgli cohatlori var. Hal-hazirda Respublikamizda totbiq edilon isullar vo hamin
tisullarda istifado edilon cihaz vo avadanliglar texniki imkanlarina (texniki toloblorinin ¢ox
funksiyali olmasi) gors diinyanin inkisaf etmis 6lkalorindon ¢ox gerido qalir.
Respublika orazisindo insas1 nazordo tutulan bina vo qurgularin miihandisi-geoloji soraitini,
konstruktiv elementlorinin  keyfiyyatini, dayamqligini, digor fiziki-mexaniki xassalarinin
uzundmiirlilylinii vo etibarhi@ini tomin etmok {i¢iin miitloq miiasir texnologiyalardan istifads
edilmasi vo vaxti-vaxtinda yoxlama-sinaq islarinin yerina yetirilmasi vacibdir.
Svaylarin asagi gorginlik tosiri (“sonik” oks-soda) ilo biitovliyiiniin yoxlanilmas: tisulu ilo
aparilan sinaqlar todqiq edilmis vo molum olmusdur ki, bu iisul layihs {izro biitiin név svaylarin
tizorinds hayata kegirilo bilor. Bu iisulla svaylarin biitovliiyli barados texniki malumatlar1 dagidici
tosir olmadan yiiksok keyfiyyatlo alda etmok miimkiindiir.
Svaylarin statik yiik sinaglari, eksenel (iistdon, moarkozdon ox iizra) gorginlik vo ya eksenel
sixilma yiikii altinda svaylarin yiik-deformasiya davranisini qiymotlondirmok iigiin aparilir.
Totbiq olunan yiikiin oxunuslar1 yiik hiiceyrasi (yiik sensoru) torafindon miisyyan edilir. Svay
basinin horakati rogamsal yigim 6lgma cihazlari ilo miiayyon edilir.
Svaylarin dinamik yiikgétiirma sinagini miioyyon etmok figiin, diison ¢okinin tosirlori altinda
qiivva Vo siirot molumatlarini toplayaraq tohlil edilmasi Svay Siiron Analizatorun (SSA) kdmayi
ilo hoyata kegirilir.
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STUDY OF INTEGRITY AND BEARING CAPACITY TESTS OF PILES
USED FOR SOIL (FOUNDATION) STRENGTHENING
13.A.Jamalov, 2Sh.H.Hasanov, *A.H.Ahmedova
'Research Institute of the Azerbaijan Architecture and Construction, 2 Kyrgyz branch of AzVirt LLC,
3Azerbaijan University of Architecture and Construction
cesaret.camalov@gmail.com, shahin-hasanov@hotmail.com, aytenaxmedova@mail.ru

Summary: Ensuring long-term normal operating conditions for buildings and structures
has been considered one of the most important issues in all countries, regardless of one or
another political system, and it remains a pressing problem today. It is an objective truth that,
just as every area in nature is subject to development and dynamics, buildings and structures
that are products of human activity are also subject to objective changes and damage due to the
influence of a number of factors. Improving the quality of piles used to reinforce the soil
(foundation) on which buildings and structures rest is primarily related to factors such as
durability and longevity, which are of important practical importance during the long-term
operation of buildings and structures.

Keywords: compressive strength limit, reinforced concrete structures, durability,
longevity, pile, soil consolidation, pile integrity, pile load-bearing capacity, static tests, dynamic
tests.

UCCJIEJJOBAHUE UCIILITAHUI HA IIEJJOCTHOCTb M HECYIIIYIO
CIHOCOBHOCTB CBAH, UCHTOJIL3YEMBIX JIJISI YKPEIIJIEHUAS TPYHTA (OCHOBAHMUS)
UI.A. JTocamanos, LT .Tacanos, *A.I. Axmedoea
Y4sepbationcanckuii HUH Cmpoumenscmea u Apxumexmypot, *Koipevizckuii punuanr OO0 «AzBupmy,

3 Asepbatioocanckuii Apxumexmypol u Cmpoumenscmea Yuusepcumem
cesaret.camalov@gmail.com, shahin-hasanov@hotmail.com, aytenaxmedova@mail.ru

AnHoTtanusi: OOecrieueHue JOITOCPOYHOM HOPMAJbHOW JKCILIyaTallMd 3JaHUMl U
COOPYXKECHMM SBIIIETCS OJHUM M3 BAXHEHMIIMX BOIPOCOB IJIsi BCEX CTpPaH, HE3aBUCHMO OT
MOJIUTUYECKON CHCTEMBI, M OCTAeTCsl aKTyalbHOM 1pobsieMoil. OObEeKTUBHOW UCTHHOM SBISIETCS TO,
4TO, KaK M Jito0as TEPpUTOpUs B MPUPOJE MOJBEPKEHA PAa3BUTUIO U MHAMMKE, TaK U 3JaHUS U
COOPYKEHMsI, SBIAIOIIMAECS TNPOAYKTAMH JCSATEIBHOCTH YEJIOBEKA, TaKKe IOABEP KECHBI
OOBEKTUBHBIM H3MEHEHMSM U TMOBPEXKACHUSAM H3-3a BIUSAHMA psjga QaxTopoB. [loBbimieHne
KauyecTBa CBail, UCIOJIb3YEMbIX Ul YKPEIJICHUS TPYHTOB (OCHOBAHMIi), Ha KOTOPBIX MOKOSATCS
3JaHUSl U COOPY’KEHHs, B IIEPBYIO OYEpENb CBA3AHO C TAKUMH I0KA3ATENSIMU, KaK MPOYHOCTb U
JOJITCOBEYHOCTh, KOTOPHIE UMEIOT BaKHOE IIPAKTUYECKOE 3HAYCHUE NPU JUIMTEIIBHON 3KCIUTYaTalluH
3IaHUM U COOPYKEHUM.

KuarwueBble cjoBa: mpenen MPOYHOCTH TPH CHKATHH, >KEIE300€TOHHBIE KOHCTPYKIIUH,
IIPOYHOCTh, JOJIOBEYHOCTb, CBasi, KOHCOJMAALMS TpPyHTa, LEIOCTHOCTb CBaW, HeCyllas
CIIOCOOHOCTH CBau, CTaATUYECKHUE UCIIBITAHUS, TUHAMUYECKUE UCTIBITAHUS.
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HNOATBEPKJIEHUE U PABBUTUE IjII[EfI K. TEPUHAI'M B MEXAHUKE
N ®U3UKE CTPYKTYPHO-HEYCTOUYUBBIX T'VIMHUCTBIX I'PYHTOB
k.m.n. Fabubos @.I'. unen Yuenozo cosema A3HUUCA, E-mail: farchad@yandex.ru

AnHotauus: Hayuynoe nacnenume, ocraBienHoe npodeccopom K.Tepuaru, mo cux mop
BBI3bIBACT MHTEPEC y YUEHBIX N€OTEXHUKOB I10 YAaCTH JTOCKOHAJIbHOW IPOBEPKU BBIABUHYTHIX UM
TUIOTE3 U AKCIIEPUMEHTAIBHO IPOBEPUTH UX aKTyaJlbHOCTh. ABTOPOM pa3paboTaH HOBBIN CIIOCOO U
npubop i 60s1ee MPOCTOro U TOUHOTO UCCIEI0BaHUS «UyBCTBUTEIILHOCTUY TJIMH MPU yCaJKe Ha
OMHOM W TOM K€ oOpasue rTpyHTa. JlaHHBIA mNapaMeTp IS HCCIEAOBAaHUS TPEIJIOKEH B
moHorpapuu K.Tepuaru. MccnenoBanus mnokaszany, 4TO HapylIEHHE CTPYKTYpbl TJIMHHUCTOTO
IPyHTa CBSI3aHO C pa3pyLIEHUEM UX LIEMEHTAllMOHHBIX CBS3€W, KOTOpble 00pa3yloTcs B IpoLecce
JUINTEIBHOrO TreHe3nca. McnplTaHus NPUPOAHBIX INIMHUCTBIX I'DYHTOB B PEKUME YIUIOTHEHHE-
HaOyxanue B mccienoBanusax K. Tepuaru mokaszanu, 9To MpH OTCYTCTBHH OOKOBOTO PACIIMPEHUS
KpuBast Ha0yXaHus UMeeT GopMy JOrapupMUUECKON KPUBOW, a MOJYJb YIIPYT'OCTH JUIsl HAOyXaHUs
YMEHbBIIIAeTC NPSIMO NPONOPLUOHATIBHO BHEIIHEW Harpy3ke. lccrnenoBanusi mnoxasanu, B
pa3IUYHBIX MOHOMUHEPAJIBbHBIX INIMHAX YK€ Ha 4-5 LMKJIE WCIBITaHUS IJIMH B PEXUME C)KaTHe-
HaOyxaHWe ToJlydaeTcs IIOCTOSIHHAash paBHOBECHas MeTis rucrtepesuca. llpoBeneHHbIe
OKCNEPUMEHTAIIBHBIE U MOJENBHBIE MCCIENOBAHUSA YCAaIKU TIIMHUCTBIX TPYHTOB IIPH BBICBIXaHUU
MOKAa3ajii, YTO HANpPSDKEHMs CXKAaTHUd B TJIMHAX Pa3JIMYHOIO MHUHEPAIbHOI'O COCTaBa MOJIHOCTHIO
COOTBETCTBYIOT KalWUIIpHOM Teopuu, npuMeHeHHoW K.Tepmarm K TJIMHUCTBIM TpyHTaM.
[lepCrIeKTMBHOCTh TEMIIEPATYPHO-BJIAXKHOCTHOM aHasoruu, npemioxkeHHas K. Tepmarm s
UCCIIEIOBAaHMSI HAIPSKEHHO-1e()OpPMUPOBAHHOIO COCTOSIHUS TJIMHUCTBIX TPYHTOB, OKa3aJlach OYEHb
aKTyaJlbHOM. DTOT METOJl IIMPOKO HCIOJB30BaH aBTOPOM IMPH HCCJIEAOBAaHUS HaNpsSKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSTHHMSI HaOyXarolMX TIMHUCTBIX TPyHTOB. B paspaboTanHOM MeTtoje
BMECTO TEMIIEPaTypHOTO MoTeHIIKasa UCIIOJIB3YETCS SHEepPreTHYeCKU HCTOYHUK
YBEJIUYMBAIOLIETOCS BJIArOCOJICKAHUS, TPEACTABICHHOIO KaK HYHEproakTHUBHAs BoJa, (DU3HKO-
XUMUYECKH TPOSBIISIONIAs ce0s1 B eAUHUIIE 00heMa Ha0yXarmIero IIMHUCTOTO TPYHTA 3a €IUHUILY
BpeMmeHu. [locie moneBbIX HCClelOBaHMN M TOJyuyeHHUs rpadUKoB MOAbeMa JHA KOTJIOBaHA WU
3aBUCHMOCTH TJTyOHWHBI 3aMOUYKH IPyHTa OT BpEMEHHM 3aMadyMBaHMs ObUIM MPOBEJIEHBI PACUEThI IO
METOAY TMpOorHo3a HaO0yxaHMs TJIMHUCTOM Tomimu, mnpemiokeHHoro K.Tepmarm u wmetomy
YHMCJIEHHOIO UHTETPUPOBAHU, IPEAJIOKEHHOTO aBTOPOM. Pa3HOCTB pe3ynbTaToB OTINYAIACh BCETO
9%, uTo moka3pIBaeT nMpakTHueckyto 3¢dexruBHocTs MeToa K. Tepraru.

KiroueBble cioBa: HaOyxaHue, ycajika, IJIMHUCTBIM TPyHT, BOJAA, METOJ, AHAJOIMA,
Harpyska, nmporsos, K.Tepmaru.

1. BBenenmue

Hayunoe nacnenue, ocraBienHoe K.Tepraru BeI3bIBae€T MHTEPEC K YUEHBIX T'€OTEXHHUKOB I10
YacTH JOCKOHANIbHOCTH  BBIIBUHYTBIX MM  THUIIOT€3 U JKCIHEPHUMEHTATIbHO IPOBEPUTH UX
aKTyaJIbHOCTb.

B nHactosimee Bpemsi y MHOTHX HCCIIE[OBaTeleil - T€OTEXHHKOB BBI3BIBAET BOCXUILECHUE
KOMIUTEKCHBIH monxon K. Tepmarm K WCClIeOBaHHIO CBOWCTB TpyHTOB. OOBEKTOM €ro
TEOPETUYECKUX M TMPAKTHUYECKUX MHTEPECOB SBJSIACH MPOOJIEeMbl HWH)KEHEPHOH T'EOJIOTHH,
MEXaHUKHU TPYHTOB U ruaporexauku [1,2,3,4].

IIpodeccop K.Tepuaru ormMeyan, 4To CTeNeHb pa3Iudusi MEXy IPOBEACHUEM €CTECTBEHHOTO
IPYHTa B MOJIEBBIX YCJIOBUSAX U €r0 TEOPETHMUECKUM IOBEJACHUEM MOXKET OBITh ONpejesieHa MyTeM
MO3HAHMS IPUPOJIBI. TeOpeTHUECKNE OCHOBBI MEXAHUKU T'PYHTOB HE TOJIBKO 3HAKOMSAT UHKEHEPOB
¢ Hambojee pacrnpoCTPaHEHHBIMU CIOCOOAMU pacueTa, HO M HMEIOT OOJBINOE BOCTHTATEIHHOE
3HaueHue. llomHoe oTAeneHne TeOpun OT €€ MPUMEHEHUS MTO3BOJISIET JIErY€ YCBOUTD YCIIOBHUS, IIPU
KOTOPBIX JIEWCTBUTENBHBI Pa3IM4YHbIE BOOOpa)kaeMble MPOIECCHl, U3BECTHBIE B Kaue€CTBE TEOPHIl.
JUisi IpakTHYECKOro MPUMEHEHUs TEOPUH HEoO0XOIMMO TIyOOKoe 3HaHHe (PU3NYECKUX CBOMCTB
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€CTECTBCHHBIX TPYHTOB B JIJAOOPATOPHBIX U TOJICBBIX YCIIOBHUSAX, B IPOTHBHOM CIydae WH)KCHEp He
B COCTOSIHUU OLIEHUTH MOPSI0K BETUYUHBI OMIHOOK, MPUCYIIINX YUCICHHBIM PE3yIbTaTaM.

[Ipemnoxennsie K. Teprarn MeToIbl UCIIOJIB30BAHUS OCHOB KaWJUIAPHON TeopuH, (PU3nKO-
XUMHYECKOH MEXaHUKH [MOBEPXHOCTHBIX SIBICHHA U TEPMOAMHAMHKH TPYHTOB HAIUIM CBOE
IUPOKOE TPUMEHEHUE W TPAKTHUYSCKYIO IIOJIb3Y IPH BBISIBJICHHM W TPOTHO3E HANPSHKEHHO-
1e(hOPMHUPOBAHHOTO COCTOSIHHSI IPU PA3NIMYHBIX BHEITHUX BO3JCHCTBUSX HAa TPYHTOBBIC MACCHUBEI.

2. Pa3paGoTka HOBOro MeTOJa H HCCJEeI0BAHHE «YYBCTBHTEJIBLHOCTH» Ha0yXalwlux
TJIMHUCTBIX TPYHTOB

BriepBeie TepMHUH, OTpaXkaloIIUil UYyBCTBHTEIBHOCTh CTPYKTYPHBIX CBsizeil (Sensitivity)
npeiokeH K. Tepmaru. 3nmece B memsax  auddepeHIMandy  MOHATHHA — BBIACHAIOT: 1)
YYBCTBUTEJIBHOCTh K3 OMNbITA Ha pa3faBlMBaHUE, XapaKTePUBYIOUIMICS KO3(PIUIIUEHTOM
CTPYKTYpPHOU MPOYHOCTH; 2) YyBCTBUTEIHHOCTh W3 OMBITA HA C/IBHT.

Hapymienre mnpupoaHBIX CTPYKTYpPHBIX CBSi3ed B TJIMHHUCTBIX TPYHTaxX, Kak IPaBUIIO,
MPUBOJIUT K YBEITUICHHUIO HA0OyXaHUS.

J.H.Schmetmann [5] mis 0603HaueHus! SIBACHKS MMOBBIIICHUS HAOyXaHHs TJIMH BCJIEICTBHE
MHOTOKPATHOTO TTOBTOPCHHSI 3HAYUTEIBHBIX Ne(opMaInmii CIBUTA MPU MEXAHUISCKOM MEePEMSITHIN
TJIMHUCTBIX TPYHTOB MPEJIOKUIT TEPMHUH «IyBCTBUTEIBHOCTHY HaOyXaloluXx MHH. Bennunna 3Toit
«YyBCTBUTEILHOCTH» BBIPAKACTCS OTHOIICHUEM IMOKa3aTeseii Ha0yXaHus TTIMHBI C HAPYIIEHHBIM

(8 t,,) 1 HEHAPYIIEHHBIM (§H) CIIOKEHHUEM, T.€.
K. :5HW/5H . (1)

E.A.Crexxkun u P.C.3uanrupoB [6] oTMEYarOT, 4TO B HEKOTOPHIX TIJIMHAX C BBICOKOM
MIPOYHOCTHIO BHYTPEHHUX CBsI3ed HapyllIeHUE CTPYKTYphbl MPUBOJAUT K yBEIMUYEHUIO HAOyXaHUS B
3-20 pas3.

K coxanenuto, HM B OAHOH U3 ONYOJIMKOBAaHHBIX MCCIEAOBAHUNA MO H3YUYCHUIO
«YYBCTBUTEIHHOCTH» HaOyXaloUIMX TJIMH HE YKa3bIBACTCSA HA TO, KaK JOCTHIaJIOCh PAaBEHCTBO
HAYaJIbHBIX IUJIOTHOCTEH 00pa3loB B €CTECTBEHHOM M HAPYIIEHHOM COCTOSIHUU.

@®.I'TabuboB [7] pa3paboTasi  yCOBEPIICHCTBOBAHHYK)  METOJUKY  HUCCIICOBAHHS
«4yBCTBUTEIBHOCTU» HaOyXalolUX TJIMHUCTBIX TPYHTOB Ha pa3padOTaHHOM CHEIUAIBHOM
npubope (puc. 1). IToT npudop BKIIOYAET COCTABHOE KOJBIO 1 ¢ 00pa3iiom rpyHTa 2, yamky 3, Ha
JTHO KOTOpPOM yCTaHaBJIMBAETCS MPOHULIAEMBIN MOAMOH 4, MITaMII-MOPUIEHb 5 ¢ BBHICTYMAIOIIUM 32
IIpeJIeNibl BEpXHEro Kpas Kouyblia 1 OypTukom 6 u nHAMKaTop yacoBoro tuma 7. [Ipu ncnsitanuu Ha
HaOyxaHue oOpasiia Bojia § 3aJIMBaeTCs B YalKy 3.
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Puc. 1. [Ipubop ons uccnedosanus «4y6CmeumenbHOCMUY HaOyXaiowux 2IUHUCTbIX 2PYHMOG.
1 — cocmasnoe konvyo, 2 —obpasey epynma, 3 — uawxa, 4 — noooon; 5 — wmamn-nopuiens,
6 — Oypmux; 7 — unoukamop uacogoeo muna, 8 — 600a
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[Ipu oTbope CTPYKTypHO-HEHApyIIEHHOTO o0pa3la B KOJIBLIO 3TOT OOpasell MoJydaer
CTPOro 33JaHHYI0 IMIMHAPHYECKYIO (opMy, 3a/laHHYI0 OTOOPHBIM KOJBIIOM pa3mepa. [locrne
UCIBITAaHUSl CTPYKTYPHO-HEHApYIIEHHOTO oOpaslia BOJa W3 YallKu 3 CJIMBAeTCs, CHUMAaEeTcs ¢
npubopa MHAUKATOpP 7 W MOpIIEHb 5. 3aTeM MpU MOMOIIM CHEIHAIbHON CHHIBI MPOH3BOIUTCS
phIXJIeHHe o0paslia B KoJblle 1, mocie 4ero moj JaBjieHUEM Ha CTPYKTYPHO-pa3pyLICHHbII o0pasel]
yCTaHABIMBAETCS MITAMIT-TIOPIICHb 5 M 33/IaBIIMBaHUEM J0 yropa ero OypTuka 6 B BEepXHHM Kpai
KOJblla. B 3TOM COCTOSISHMM BpPEeMEHHO MPHUHYIAUTEIHHO INTAMII-MOPUIEHb S5 YJEp)KUBaeTCid Ha
oOpa3siie 2 10 yCTaHOBKM Ha HeM mHauKkaropa 7. [locne 3Toro B wamky 3 cHOBa 3aimuBaeTcs Boja 8,
MPUHYAUTEIFHOE YACpKUBaHUE IITAMIA-MOPIIHSA 5 MpeKpallaeTcs U MPOUCXOAUT HabyxaHHe
CTPYKTYpPHO-HapyIIEHHOT'0 00pa3iia ITMHUCTOrO TPYHTa.

Kak BuAHO Ha BbIIIEYKa3aHHOM HECJIOXHOM MpHOOpe MO MPEeAIOKEHHON MEeTOoANKe
HanboJiee MPOCTO TOCTUTACTCS 3aJaHHAsl UCXOHAsl TUIOTHOCTh TJIMHUCTOTO HA0YXAarollero rpyHra.
[IprueM ucrbITaHUS B HEHAPYIIEHHOM U HApYIIEHHOM COCTOSHUSIX TPOU3BOASTCS Ha OJJHOM U TOM
’Ke oOpaslle IpyHTa, a 3TO TO3BOJSET IOBBICUTH KOPPEKTHOCTb PE3YJIbTAaTOB HCIBITAHUS
HaOyXaloUIMX TIMHUCTBIX TPYHTOB Ha «UYBCTBUTEIHLHOCTDY.

HccnenoBanue «4yBCTBHTEIBHOCTIY) HA0YXaIOMUX IPYHTOB TIOKA3aJld, YTO B CTPOUTEIHHOM
MPAKTHKE PEKOMEHAYETCS IO BO3MOKHOCTH HE HApyIIaTh €CTECTBEHHYIO CTPYKTYPHYIO MTPOYHOCTD
HaOyXalomMX TJIMHUCTBIX MAacCHBOB, WCHOJNB3YsS TEM CaMbIM HHXEHEPHO-TIO3UTUBHBIN pecypc
caMmoro rpyHTa.

3. Hcnoub30BaHHe TeMIEPATYPHO-BJAAKHOCTHOH aHAJOTMM TNPH  TeOPeTHYECKOM
onuvcaHnu aedopManuii M FHEPreTUKH HA0OYXaHUSA IJIMHUCTBIX TPYHTOB

IlepcrieKTUBHOCTBh TEMIIEPATYpPHO-BIAKHOCTHON aHAJIOTHM, npeuioxkeHHas K. Tepuarn mis
UCCIIEeIOBaHMS HaNpsXKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHUS TTMHUCTBIX TPYHTOB, OKa3alach OYEHb
AKTYaJIbHOM.

Ha puc. 2 moka3aHbl B MOCIIEOBATETFHOCTH BCE IMKIBI CXKATUS-HAOYXaHHS 1O BBIXOAA
CUCTEMBl Ha IOCTOSHHYIO TETII0 TUCTEpe3uca IJi TMAPOCIIOIUCTON XBAJBIHCKON TJIMHBL.
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Puc.2. Muozoyurxiogoe xomnpeccuonHoe yniomHenue nacmol X8aJIbIHCKOU eUHbL 00 CIaouu
MEeXaHU4ecK020 PaeHo8ecUs (NOCMOAHHAS NEMJI 2UCMeEPe3UCa cocamue-Hadyxanue):
1, 2, 3, 4 — nocredosamenvHvle 6emMEU KOMAPECCUU;
la, 2a, 3a, 4a — nocnedosamenvhvle 6emeu 0eKOMnNpeccuu



AZORBAYCANDA INSAAT va MEMARLIQ Ne3. 2025

Ha 4-om nukiie ykazaHHas rjMHa BbIILIA HA TOCTOSIHHYIO MIETIII0 THCTEPE3UCaA.
Yka3aHHBIE IIUKJIBI COTJIACHO PUC.2 OMHUCHIBAIOTCS CIEIYIOIINM 00pa3oM:

4 B
1HHKH-Id_W+ d_Wi(); (2)
0 P}’l A n
0
c D
2HI/IKJ'I-Id—W+ d—W;tO; 3)
B 'n cng
E K
3 LMK 3aMKHYTasl IETJI TUCTEPE3NCA - d_W + d_W =0; 4)
D P n E Pn
0
raw  Maw
4 MKJI 3aMKHYTas IOCTOSHHAS IETIIS THCTepe3nca - I — +|—=0. (5)

K oL P”o

BbIxos Ha 3aMKHYTYIO METIIIO0 TUCTEpPE3UCca MO3BOMISIET MIPUMEHUTh K HCCIEyeMOMY OOBEKTY
METObI PABHOBECHOM TEPMOJINHAMUKH.

Hcxons u3 noimydeHHbIX rpadukoB (puc. 2), OyieM cUuTaTh, 4TO ( €CTh (PYHKIMS COCTOSHUS
TJIMHUCTOTO TpyHTAa. V3MeHeHHWe 3aBUCHT OT HAYaJbHBIX M KOHEYHBIX TOYEK W HE 3aBUCHT OT
(bopMbI MyTH, Tora OECKOHEYHO Majoe u3MeHeHune d( SBIsSeTCs] HONHBIM AU(BPEPSHIMAIOM TPH
OECKOHEYHO MaJIoM M3MEHEHUH MapaMeTpoB: Biarocojaepxkanus (W); o0béMa MIMHUCTOrO TpyHTa
(V); muotHOCTH TIMHUCTOrO TpyHTa (A); Macchl TNIMHHCTOTO TpyHTa (m); MOAYJS Pa3HOCTH
BHEIITHETO JIaBJICHUSI U IaBJIeHUs HaOyXaHus rIMHKCTOro rpyHTa (|P|=Ph-PH):

dq=29ap|+ X an+ X aw + M qy X g (6)
o|P| oA ow ov om
T.K. HpI/IBe)IeHHI)Ie )II/IarpaMMI)I OTO6pa>I<aIOT 3aMKHyTI)Ie HpOHeCCBI, H03TOMy

fdQ=0. @)

JInst M30TEpMHUYECKOrO Tpolecca HaOyXaHWs TJMHUCTBIX TPYHTOB B paBeHCTBE (6)
napametpsl W, 4 u M 3aMeHUM BBIpakKeHHEM TMoTeHIana Biaru @ , npepioxeHabiit K.JI.bebok
[8], KOTOpBIi 1O aHAJOTUM C XUMHYECKHM TOTEHIMAJIOM TMPEACTABISIET COOOH YacTHYIO
MIPOU3BOAHYIO OT BHYTPEHHEN SHEPTUU IPYHTOBOM CHCTEMBI 10 MACCEe KUAKOTO KOMIIOHEHTA.

[Ipy u37M0XXEHUM TEPBOIO M BTOPOTO 3aKOHOB SHEPTrOIHTPONMKH JII H30TPOIHOTO
BIIATOYNPYTOT0 HAOYXAOIIET0 TIIMHUCTOTO T'PYHTa BMECTO TEIJIOBOTO IMOTECHIMATA TPEII0KEHO
UCIIOJIb30BaTh YZENIbHAs MOILIHOCTh (KOJMYECTBO HSHEPrOAKTHUBHOW BOJIBI, (PU3UKO-XUMHUYECKH
MPOsIBIISItONIAs ce0sl B eAMHMIIE 00hEMa HaOyXaIoIIEro TIIMHUCTOrO TPYHTA 32 €AMHUILY BPEMEHH)
MCTOYHUKOB YBIIQXKHEHHUS.

[TycTh HaOyXarommii TIMHUCTHIN TPYHT B UCXOJHOM Hene(opMHpPOBAaHHOM COCTOSTHUU MMEET
BrnaxxHoctb Wo - const. [Ipeamnonaraem, 4To mpupaiieHue BIaXHOCTH riuHUcTOro rpyHta W-Wo

w
ABIIAETCA TaKUM, NMPU KOTOPOM YUCTO HaOyxaHue I adW » THE 0 — HCTUHHBIA K0d>((dHIUeHT

W,

o

JUHEeHHOro HalOyXaHHs TJIMHHMCTOrO TPYHTa, MMEET BEIWYMHY OJHOTO TOpsIKa MaJOCTH IO
CPaBHEHHIO C &ij.
OTO MNpEeANnoNokKEeHHWEe HE MPOTUBOPEUUT OCHOBHBIM  IIOJIOKCHHSMH JIMHEHMHON TEOpHUH
YIPYrOCTH O MaJOCTH JeOopMaIiii U MO3BOJISAET OTKazathcs oT orpanHudenus (W-Wo)/Wo<<1.
4. IlporHo3upoBanne HaOyXaHWsl TJHHHCTOIO OCHOBAHHSI NPH €ro IMOBEPXHOCTHOM
YBJIAKHEHUH
W3 u3BecTHBIX METOJO0B MpPOrHo3a HaOyXaHWs TJIMHUCTOW TONIIM HauOOJBIIMHA HHTEpec
BBI3BIBAET MeTO[, paspaboranHblii K.Tepuaru [4], KOTOpHII MCXOAUT M3 MPEANOJIONKEHUS, UTO
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¢bunbTpyromas TOJIIa TIUHUCTBIX MOpOJ Ha TiyOuHy H mpomnuTaHa BOJOW, HAXOIAILIEHCS MOJ
OTpULIATENIEHBIM HANOPOM P1, Ta0IKUM H30bITOUHOE JJaBJICHUE:

u=="° yy, (8)
a HUKC 3Ta TOoJIIIA IMOACTUIIACTCA HerOHI/IHaeMBIMI/I HOpO}]aMI/I.

[lpu 3amauuBaHWM TOBEPXHOCTH BO3HMKaeT MHWIbTpanus u nasienue u(k, t) HaumHaeT
yOBIBaTh, CIIEys 3aKOHY, YCTaHaBIMBaeMoMYy Tu(depeHINalIbHbIM YPaBHEHHEM

2
M _ g2 0t ©)
ot Ox

rae a> :7K¢(l—ﬁ0); (10)
Vw@lys

Ky — xoaddunment unpTpanuu rpyHTa; fo — Ha4aJdbHBIA KO3()PUIIMEHT MOPUCTOCTH T'PYHTA;
avs — Kod(QGHUIIEHT HaGyXaHUs TIMHICTOrO IPyHTa; t — BpeMs; x — rybuna; yw =1r/cvs,
[Tocne HexoTopbix MaTemaTudeckux omepanuii K. Tepmaru mosrydaeT BeIMYMHY HaOyXaHHs Ha
MOBEPXHOCTU TPYHTOBOTO OCHOBAHUs TOJNIIMHON H

H H
a
AV = [Apdx=—"—| PH — [udx | (11)
I[ L+ By {

ABTOpPBI TIPOBENIM MPOTHO3UPOBAaHNE HAOYXaHHS TJIMHUCTOTO OCHOBAHUS, MCCIIEOBAHHOTO B
IIOJIEBBIX  yclIOBUsAX Ha Tpacce CaMmyp-ANIIEPOHCKOrO KaHajga METOAOM  YHMCIEHHOTO
MHTETPUPOBAHUS YpaBHEHUsI KoHcouuaanuu (9). PesynbraTel pacueToB, IpOBEAEHHBIX METOJaMU
K.Tepuaru u Merona, pa3pabOTaHHBIM aBTOPAMHU, OYE€Hb OJM3KU M COOTBETCTBYIOT pe3yJbTaTaM
ITOJIEBBIX UCCIIEA0BAHUM.

5. DKcnepUMeHTAIbHO-TeoOpeTHYecKkoe 000CHOBaHHe KANMJIJISIPHON NMPUPOAbI Pa3BHTHA
YCaJ04YHbIX HANPSKEHUH ITIMHUCTBIX TPYHTOB

Teopust, oOBsICHSIOIIAs SBJICHUE YCAIKH TUCTIEPCHBIX CHCTEM BIepBbie naHa P.3urmonmu [9]
B NPUMEHEHUM K reisM, BrnocieacTtBuu 31a Teopus K.Tepuaru [1] Obuta mpuMeHeHa K TpyHTaM.
Teopuss P.3urMoHaM OCHOBBIBAE€TCS Ha 3aKOHAX KANMWJUISIPHOCTH, B CBSI3U C YEM M MOIy4HIIa
Ha3BaHME «KAMUUIIPHOW».

K.Tepuaru [1] oToXIeCTBISIET MPOLECC YCAAKH TJIMHUCTBIX TPYHTOB C UX YIUIOTHEHHEM IOJ
JaBJICHUE BHEUIHEW Harpy3ku. OH CUMTAET, YTO «HA TJIMHY, COKMMAIOIYIOCS OT BBICYIIMBAHMS, HE
NeHCTBYeT HUKakas JApyras BHEIIHSS CHJIa, KPOME IIOBEPXHOCTHOTO HATSHKEHHsSI BOIbBI B
KallWUIIPHBIX MOpaX, U OHO (KaMWUIPHOE JAaBJICHUE) UrpaeT Ty K€ pojib, KaK JaBJIEHUE IpU
MEXaHUYECKOM YyIUIOTHEHMU. Eciu ecTh pa3HMIa, TO OHA TOJBKO B TOM, YTO HpPH KOMIPECCUU
Harpy>kKeHHE€ MPOUCXOJUT TaK, KaK Mbl XOTUM, TOI/la KaK IIPH YCaJKe, BbI3bIBAEMON HCIIApPEHUEM,
JOCTUTAETCS TOUKA, HUKE KOTOPOIl 00BbEM INIMHBI OCTA€TCSI IIOCTOSHHBIM.

[onp3ysick 3KCHEPUMEHTAILHBIMU  MCCIEIOBaHMSIMU  lehopMannii  ABYX(ha3HbIX TIJIMH IIPU
Pa3IMYHBIX BHELIHUX BO3AEHCTBUAX U MOib3ysich pazpadoranHoit JI.W. Kynpunikum u O.I'. YebsipoBbM
[10] Momenpl0 DIMHBI, OTPAKAMOMICH KPUCTAUIOXMMHUUYCCKYIO CICIM(DUKY KOaryJIsSIUOHHOW ee
CTPYKTYpbl Ha MHUKPOYPOBHE HAa OCHOBE KalWUULIPDHOM TEOPHUM IPOBEAEM OLEHKY HalpsDKEHUH,
BO3HUKAOILUX IIPU YCAAKE TJIHH.

B of6mem cmydae naBieHue, OOYCIOBJIEHHOE KPHUBH3HOM TOBEPXHOCTH JIIOOOWH (HOpMBI,
BbIpakaeTcsl ypaBHeHHeM Jlaraca

Po—of L+l (12)
|’.l I’.2
IJIe O - NOBEPXHOCTHOE HATSHKEHWE JKUIKOCTH; I1 U 2 — IVIABHBIE PAJNYyChl KPUBU3HBI ISl JAHHOTO
AJIEMEHTA [TOBEPXHOCTH.
Ucxona u3 (12) BblpakeHHe Ui KaNWULIPHBIX CHJI OOBIYHO MOJNYYaroT MPU PacCCMOTPEHHUHU CHKaTUs
cpeprueckoit Karm >KHIKOCTH C PaIycoM c(hepsl I' i IOBEPXHOCTHBIM HATSKEHUEM O
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P22 (13)

Ecimm moBepXHOCTh KMIKOCTH HWIMHIAPHUYECKas (Y4TO OOBIYHO pPEaM3yeTCsl NpPU 3aIOJTHEHUHU
MJIOCKOTapaJJIEbHBIX I1eJiel), To, coriaacHo M.d.Edpemony [11]

P, (14)
r
rjae I — paauyc QWINHIPA.

Kanmmisiproe nasienue P, Bo3HMKarolee B MaKpoIopax KOaryJsIHOHHBIX TJIMHHUCTBIX CTPYK-
Typ Ha Ipejese UX HOPMaJIbHON YCaJKH, OLIEHUBAIIU 1O (GopMyIie aHaIOTH4IHOM hopmyne (14):

P=" (15)

M

T7ie O - TIOBEPXHOE HaTsuKeHHe Bojbl, paBHoe npu 20°C ~ 73 mmn/cm; I, - pammyc maxpomnop mo
MIPUHATON MOJIeTH ABYX(a3HOM TITUHBI,

r,=05d; (16)

d — nmumamerp makpomop (cm. puc. 3). CormacHo cxeme, TPUBEACHHOW Ha puC.3, s

0OBSICHEHUS TEOMETPUU U3MEHEHHUSI MUKPO W MaKpOIIOp B MOJIEIH B MPOIIECCE YCATKU IBYX(ha3HOU
riauHbl d =b—C, 3HaYeHUs ¢ ONpeessIh U3 3aBUCUMOCTH c/b(n,), rae No — o0Ias mopucToCcTh

I'JIMHBI, COI'JIACHO pHUC. 4 JJI1 BEJIMYUH Np, COOTBETCTBYIOIIUX IIPEACITY HOpMaHBHOﬁ YCaaKu I'JIMH.

e = = -
—_— P S—
T Y T
' |
’-
: [] di 1 ]
) d2 |
'
| 7] .
c&* Ci
0.5d =Py
KT P

~-—p —
Puc. 3. Cxema 015 0OvACHeHUSA 2eOMEMPUU USMEHEHUS MUKPO U MAKPOROP 8 NIOCKOCHU
XOY mooenu 6 npoyecce ynnomuenus 08yxghaznou enuHbul

ne
0.9

P—

\

08

0?2

£
*
P
]
Lo

<
) o 02 3 oy as T

Puc. 4. 3asucumocmo 061/{4@11 nopucmocmu MOHOMUHEPATIbHbIX CITUHUCMBIX nACNT OM nokasameis nepekpulimus
HapyscHwlx 0asucos mukpoazpecamos: 1 — Ca-moummopunnonum, 2 — Ca-euopocarooa; 3 — Na- kaonunum
Ha npenene HopmamnbHO# ycaaku BenmuarHbI No 1t Ca — MOHTMOpHIIIoHHTa, Ca — TUAPOCITIONGT U
Na — kaonmuuuTa coctaBmim, cooTBercTBeHHO: 0,45; 0,25; 0,385. IlpoBeneHHBIE pacyeThl ITOKA3aJIH,
9TO 1pu 3ToM Jy1si Ca - MOHTMOPHJIIOHKTA =15 A* u, cootBeTcTBeHHO, P, =486 M/1a;
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st Ca- riApocroasl v = 90 A'; P, ~8M/7a; ms Na — kaonuauta ry=140 A", B = 5,2MIla.
[IpuBeneHHbIe BBIIIE, a TAKXKE HA PUC. S, PE3YJbTaThl UCCIEAOBAHUS YCAIKH IBYX(a3HBIX ITAIOHHBIX
[JIMH, TIONyYCHHBIC IyTEM pacyuera M0 MOJEIU TJIMHBI, TMPAKTUYECKH COBIAJAIOT C pPe3yIbTaTaMH
nomyuenHbiME K. Tepuaru [1].

P, MPa

s
Li 4% Es Al RE BT &R w3 Y

Puc. 5. 3asucumocme ycadouno2o HanpsaxiceHus (KanuiiapHo2o 0deleHus), O3HUKAIOWe20 8 MAKpOnopax 08yxgasHuix
2NIUHUCTNBIX 2DYHIMO8 8 Npoyecce UX YCaoKu NPy 8bICYUUBAHUY OM 8EIUYUHBL UX 00Uell NOPUCOCTI:

1 - Ca-mommmopunnonum; 2 - Ca -eudpocniooa; 3 - Na-kaorunum.

3akirouenue

1. Pa3zpaboTaH HOBBIH METOJI MU YCTPONCTBO JIJISl UCCIICTOBAHMSI «UyBCTBUTEILHOCTH» HAOYXAIOIINX
TJIMHUCTBIX TPYHTOB, IO3BOJISIIOIIMN ONPENENATh 3Ty XapaKTEPUCTUKY IyTEM IPOBEICHUS
WCTIBITAHUH Ha OHOM 00pa3slie;

2. Ha ocHOBe UCIOJIB30BaHUs TeMIIEPaTypPHO-BIAXKHOCTHON aHajJoruu pa3padoraH 3(PpheKTHBHBINA
METO]1 OMCaHus JeOpMaIuil M SHEPTETUKN HAOyXaHUsI TTTMHUCTHIX TPYHTOB;

3. Pe3ynbrarel mosydeHHbIE pa3paOOTaHHBIM aBTOPAMH METOAOM IPOTHO3MPOBAHUSA HaOyXaHUS
TJIMHUCTOrO OCHOBAHUS YUCJIIEHHBIM UHTEIPUPOBAHUEM YPABHEHUS KOHCOJIUAANMA IIPAKTHYECKA
OJM3KHM K pe3yibTaTaM TOJydYeHHBbIM 1o Metony K.Tepmarm M COOTBETCTBYIOT pe3yJbTaTaM
IIOJICBBIX MCCIIEIOBAaHHUT;

4, DKCIepUMEHTAIBHBIE U TEOPETUYECKUE MCCIICIOBAHMS aBTOPOB IO M3BECTHON MOJIETH TIWHBI

JL.U.Kynpuutikoro-O.I".YcesipoBa TO3BOJNIMINM 00OCHOBATh KAMWUBIPHYIO TPUPOIY Pa3BUTHS

yCaJOYHBIX HAINPSKEHUN TJIMHUCTBIX TPYHTOB.
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STRUKTUR COHOTDON QEYRI-SABIT GIL QRUNTLARININ MEXANIKASINDA VO
FIZIKASINDA K.TERZAGININ IDEYALARININ TOSDIQLONM®OSI VO INKISAFI
tex .iizra f.d. Habibov F. H. Azorbaycan Insaat vo Memarlhq ETI-nin Elmi surasinin iizvii

Xiilasa: Professor K.Terzaginin qoydugu elmi irs halo do geotexniki alimlorin onun irali siirdiyii
forziyyolorin hortorafli yoxlanilmasi ve onlarin aktualligimmi eksperimental olaraq yoxlamaq baximindan
maragina sabab olur. Miiallifl eyni qrunt niimunasinds biiziilme zamani gillorin "hassasliginin" daha sads vo
daha daqiq Gyronilmaesi {i¢iin yeni bir metod vo cihaz hazirladilar. Todqiqat {i¢lin bu parametr K.Terzaginin
monoqrafiyasinda toklif edilmisdir. Todqiqatlarimiz gostordi ki, gil qruntunun qurulusunun pozulmasi
onlarin uzunmiiddotli genezis prosesindo omolo golon sement baglarmin mohv edilmosi ilo olagodardir.
Sizdirmazlig-siskinlik rejimindo tobii gil torpaqlarmin sinaqlart K.Terzaginin todgiqatlarinda gostordi ki,
yanal genislonmo olmadiqda sislik oyrisi loqarifmik oyri soklindadir vo siskinlik {iglin elastiklik modulu
xarici yiike birbasa nisbatde azalir. Tadqiqatlarimiz gosterdi ki, miixtalif monomineral gillorde onsuz da
sixilma-giskinlik rejiminda 4-5 gil test dovrii arzinda sabit bir tarazliq histerez dongasi alds edilir. Qurutma
zamani gil torpaqlarin biiziilmasinin eksperimental vo model todqiqatlart gostordi ki, miixtalif mineral
tarkibli gillordoki sixilma qorginliklori K.Terzaginin gil qruntlara totbiq etdiyi kapilyar nazariyyoays tam
uygundur. K.Terzaginin gil qruntlarin gorginlik-deformasiya voziyystini dyronmok iiciin toklif etdiyi
temperatur va riitubat banzotmasinin perspektivlari ¢ox aktual idi. Bu metod misllif torafindon sismis gil
gruntlarin  gorgin-deformasiya voziyyotini Oyronorkon genis istifado olunur. Inkisaf etmis metodda,
temperatur potensiali avozina, zaman vahidi ii¢lin sismis gil torpaq hacminin vahidinds fiziki vo kimyavi
cohatdon 6ziinii gdstaran enerji aktiv su kimi toqdim olunan artan namin enerji manbayi istifads olunur. Saha
aragdirmalarindan vo ¢uxurun dibinin qaldirilmasi vo qruntun islatma dorinliyinin vaxtdan asililiginin
grafiklorindon sonra hesablamalar K.Terzaginin toklif etdiyi gil tobaqgesinin sigmesini proqnozlasdirma
metodu vo miiollif torafindon toklif olunan odadi inteqrasiya metodu ilo aparilmigdir. Naticolor arasindaki
forq yalniz 9% il forqlenirdi ki, bu da K.Terzagi metodunun praktik effektivliyini gostorir.

Acar sozlor: siskinlik, biiziilmo, gil torpaq, su, metod, banzatma, yiik, prognoz, K.Terzagi.

CONFIRMATION AND DEVELOPMENT OF K.TERZAGHI'S IDEAS IN THE
MECHANICS AND PHYSICS OF STRUCTURALLY-UNSTABLE CLAY SOILS
Ph.d. Gabibov F.G. Azerbaijan Scientific-Research Institute for Construction and Architecture

Summary: The scientific legacy left by professor K.Terzaghi continues to attract the attention of
geotechnical scientists, who seek to rigorously test the hypotheses he proposed and experimentally
verify their relevance. The author developed a new method and device for simpler and more accurate
research on the "sensitivity" of clays during swelling on the same soil sample. This parameter for
investigation was proposed in K.Terzaghi's monograph. Our research has shown that the destruction of
clay soil structure is associated with the breakdown of cementing bonds that form during prolonged
genesis. Tests of natural clay soils under the compression-swelling mode in K.Terzaghi's studies showed
that in the absence of lateral expansion, the swelling curve takes the form of a logarithmic curve and the
modulus of elasticity for swelling decreases in direct proportion to the external load. Our studies have
shown that in various monomineralic clays, a constant equilibrium hysteresis loop is formed by the 4-
5th test cycle in the compression-swelling mode. Experimental and model studies of clay soil shrinkage
during drying showed that compression stresses in clays of different mineral compositions fully
correspond to the capillary theory, as applied by K.Terzaghi to clay soils. The prospective temperature-
moisture analogy proposed by K.Terzaghi for studying the stressed-deformed state of clay soils has
proven to be very relevant. This method has been widely used by the author in studies of the stressed-
deformed state of swelling clay soils. In the developed method, instead of the temperature potential, an
increasing moisture content energy source is used, represented as energy-active water that physically
and chemically manifests itself in the unit volume of swelling clay soil over time. The field studies and
the construction of graphs for the settlement of the pit floor and the dependence of soil saturation depth
on soaking time allowed perform the calculations using the swelling prediction method proposed by
K.Terzaghi and the numerical integration method proposed by the author. The difference in results was
only 9% that demonstrates the practical effectiveness of K.Terzaghi's method.

Keywords: swelling, shrinkage, clay soil, water, method, analogy, load, prediction, K.Terzaghi.
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TIKINTI MATERIALLARI

UOT:624.012.31.4; 69.059 DOI.org/https://doi.org/10.30546/3106-4817.2025.03.212

OYILON DOMIR-BETON ELEMENTLORIN BAZALT VO SUSO LiFLi KOMPOZIT
MATERIALLARLA GUCLONDIRILMOSININ SINAQ NOTICOLORININ TOHLILI
tex.iizra f.d. Yusifov N.R2., elmi is¢i Yusifov Y.N2., bas miitoxassis Hiiseynov R.R°.
1ORCID ID-0009-0007-7025-9295; 20RCID ID- 0009-0006-5929-480X; 30ORCID ID- 0009-0003-0306-1095
Azarbaycan Insaat vo Memarhq Elmi-Tadgigat Institutu, 'yusifov_nizami@mail.ru

Xiilasa: moqals, domir-beton ayilon elementlorin giiclondirilmasinds bazalt vo fiberglas ilo
xarici armaturlanma effektivliyinin todqigatlarinin naticalorine hosr edilmisdir.Miislliflor torafindon
2025-ci ildo institutda aparilmis eksperimental todqiqatlarin noticalori toqdim olunur va ayilon
domir-beton tirlorin bazalt vo siliso lifli kompozit materiallarla giiclondirilmasinin sinaq naticalori
otrafli sorh olunmusdur.

Aparilmis model niimunslarinin sinaqlarinda bir istigamatli bazalt lifli par¢a vo iki istigamatli
stiso lifli par¢a materiallarindan istifade olunmusdur. Sinaqlar zamani niimunlorin yiikgdtiirma
qabiliyyeti, catyaranma hoddi, yiiklordon asili olaraq faktiki oayintilor vo dartilan sothdo materialin
haddi dartilma gostaricileri geydiyyata alinmigdir.

Mogqalado aparilmis todqigatlarin noticolor osasinda gabul olunmus materiallarla sothi
yapisdirma tsulu ilo oyilon domir-beton konstruksiyalarin giiclondirilmoesi {igiin tdvsiyalor qeyd
olunmus vo sinaqlarin fotomateriallar1 toqdim olunmusdur.

Acar sozlar: domir-beton konstruksiya, ayilon element, sathi yapisdirma iisulu, bazalt vo siiso
lifli parca.

Son illor respublikamizda isgaldan azad olunmmus orazilorin yenidoenqurulmasi, memarliq
abidolorimizin borpasi, bina vo qurgularn tikintisi istiqgamoatindo bir cox yeni layiholorin icrasi
reallagdirilmaqdadir. Bu layiholor demok olar ki, oksor hallarda yeni texnika vo texnologiyalarin
genismiqyash totbiqini tolob edir.

Yenidonqurma vo texnoloji avadanliglarin daha miiasir vo proqressivlori ilo doyisdirilmaosi
cox vaxt yiikdasiyan konstruksiyalara texniki xidmot vo nagliyyatdan golon yiiklorin artmasi, bir
sira hallarda konstruksiyalarin giiclondirilmosi zorurati ilo bagli olur. Bu, tikinti sahosindo
yeniliklorin ortaya ¢ixmasini, bu innovativ iisul vo hallorin sinagdan kecirilmasini, kifayot qodor
elmi vo miithandisi cohatdon asaslandirilmis olmasinin talob edir.

Istismarda olan yasayls vo inzibati binalar iiciin xarakter olan mosolo onlarin
yenidonqurulmast vo asasli tomirinde plan-hocm hollorinin doyisdirilmosi, genislondirilmasi vo ya
iist mortobolorin tikintisidir ki, bu da movcud konstruksiyalarin yiikgdtiirmo gabiliyyatlorinin vo
istismara yararliliginin qiymatlondirilmasini, ehtiyac duyulan hallarda giiclondirilmasinin talab edir.
Ayrica qeyd etmak yerino diisordi ki, respublikamizin gohar vo yasayis montogolorindo tikililorin
timumi fondunun asas hissasi 2000-ci illora godar inga olunmus, bir ¢ox mdvcud bina vo qurgularin
istismar miiddoti 50 ildon artiq toskil edir. Bu baximdan uzunmiiddstli istismari ilo bagl onlarin
vaxtasirl asasli tomirinin aparilmasi, istismar miiddotinds miioyyon zodslonmalarin yaranmasi vo
onlarin aradan qaldirilmasi vacibliyi danilmaz obyektiv zorurot kimi fikrimizco daima diqqot
morkazinds olmalidir.

Movceud konstruktiv elementlorin olavo olaraq armaturlanmasi tolob olundugu hallarda
ononavi hollor yiikdasiyan konstruksiyalarin miithondis normalarin tsloblori, giiclondirmo islorinin
icrazinin az mosrofls, bina vo qurgularin istismar1 dayandirilmadan aparilmasi miimkiinliiyi,
istismar miihitinin tosir amillorina dayaniqlig1 vo etibarliliginin tomin olunmasi baximindan imkan
vermir. Bu baximdan sintetik qotranlar, miixtolif mongali siini lifli kompozit materiallar osasinda
giiclondirma iisullar1 islonilmis va praktiki olaraq totbiq olunmaqdadir.

Belo giiclondirici sistemlor asagi ¢okiyos vo 6lgiiyo malik olmagla agressiv tosirlora qarsi
miiqavimot ilo xarakterizo olunur. istifado olunan kompozit materiallarin yiiksok giymatino malik
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olmasina baxmayaraq giiclondirmoa texnologiyasinin sadaliyi bu kimi sistemlarlorin tatbigini igtisadi
cohotdon asaslandirir.

Bir qayda olaraq praktiki islordo vo eloco do elmi todqigatlarda osas diqqget karbolifli
materiallara yonoaldilmisdircode hagsiz olaraq digor materiallar, o climladen siiso, bazalt, aramid va
hotta son illor yaradilmis polad lifli giiclondirici materiallar digqotdon konar galmisdir. Bazalt vo
polad lifli materiallar iimumiyyatls ayilon domir-beton konstruksiyalarin gliclondirilmasinds tadqiq
olunmamisdir. Bu baximdan sintetik yapisdirict gotranlarin genis nomenklaturasinin mévcudlugu,
daha ucuz va konkret kompozit materiallarla gliclondirilmonin konstruktiv, hesabi parametrlorinin
vo effektivliyinin arasdirilmasi zorurati baximindan, domir-beton konstruksiyalarin bu materiallarla
giiclondirilmasinin tadqiqi va naticalarinin istehsalatda istifadasi xiisusi aktualliga malikdir.

Aparilmis todgigatlarin moqsadi siiso Vo bazalt lifli kompozit materiallarla ayilon domir-
beton konstruksiyalarin giiclondirilmasi stiinliiklorinin  vo effektivliyinin simaqlar yolu ilo
giymatlondirilmasindan ibaratdir.

Domir-beton konstruksiyalarin todqiqitlarinda bir qayda olaraq siaqglarin model niimunslor
iizorindo aparilmasi mogsodouygun sayilmagdadir. Bu natura elementlorinin hazirlanmas1 vo
aparilmasina ¢ox vaxt vo vasait tolabi, sinaqlarin miioyyan qoadar miirakkabliyi, bizim todqiqatlar
ticlin istifado olunan kompozit materiallarin bahalig1 vo s kimi amillorlo sortlogir.

Todgigat moagsadlorindo natura Slgiilorindo konstruksiyalarin sinaqlarinda istifadesi boytik
maddi vo omok tutumu ilo baghdir. Modeldo vo ya modellordo miixtalif iisullarla siaqlarin
ararilmasi todiqat mogsadlorinds tolob olunan molumatlar: hortorofli, daha az miiddotds vo ucuz
yolla oldo etmoyo imkan verir. Burada insaat konstruksiyalarini modellosdirmosi ilo
maketlosdirilmo (fikrimizco sorha ehtiyac yoxdur) anlayislarinin garigdirilmamasint xiisusi qeyd
etmok vacibdir.

Umumiyyatlo natura konstruksiyalarinda vo onlarin miioyyon miqyasli modellorindo bas
veran proseslorin oxsarliginin vo qanunauygunluguna osaslanaraq insaat konstruksiyalarinin vo
qurgularin todgiqatlarinin aparilmasinda daha somorali todqiqat iisulu kimi sayilmaqdadir.

Aparilan todqiqatlarda qarsiya qoyulan mogsadloro uygun olaraq, tam miqyash
konstruksiyalarin todqiqine bonzor miioyyon bir metodika gobul edilir. Tam miqyaslt sinaqlar
nisboton nadir hallarda aparilir ki, bu da todqiqat vo konstruksiyalarin layiholondirilmasi, eloco do
istehsalinin son morhoalosini togkil edir.

Modellogdirma yalniz oxsar hadisalori nezardon kegirir vo oxsarliq nazoriyyasine osaslanir.
Oxsar hadisolori xarakterizo edon vo bir-biri ilo miioyyon asililigla bagli olan parametrlor modeldo
oyranilon tosirlordon alinan effekdon todqiq olunan natura konstruksiyalarina kegmaya imkan verir.
Bizim tadqiqatlarda modelin natura elementi ils fiziki oxsarliqdan istifads olunur.

Konstruksiyalarin sinaq niimunslori modellosdirorkon natura elementlorinin materiallarinin
miivafiq sinfino uygun beton vo armatur millorinin en kasik sahasino oxsarliglr nozors alinmaqla
natura (tobii) materiallarindan istifads edilmisdir.

Biitiin modellar geyd etdiyimiz kimi, domir-betondan vo giiclondirici elementlor oxsarliq,
yoni Em/En, em/en sortlori tomin olunmagqla fiberglas (siisolifli) vo bazaltlifli materiallardan
hazirlanmisdir. Model niimunslorinin hondasi 6l¢iilorinin miqyasi 1/4 olaraq qobul edilmisdir.

Tadgigat noticolorinin tam miqyaslt elementdon modelo vo eloca do oksino kegid
niiminalorin modellogdirmonin miitonasiblik migyasina uygun miitonasiblik omsallar1 sistemi totbiq
etmaklo hoyata kegirildi.

Bizim todqigatlar {iglin bu omsallar sistemi olaraq Es=Em/En=1,0; Ps= Pm/Pn= 0,111,
Ls: Lm/Ln: 0,333, fs: fm/fn: 0,333, Ms: Mm/Mn: 0,037 kimi quUI olunmusdur. QCYd olunan
asilihiglarda s, n vo m indekslori miivafia olaraq sinaq, natura vo madel niimunalorinin
parametrlorini xarakterizs edir.

Hazirki todqigatlarda model niimunoslorinin  sinaqlarinda alinmis noticolorin  natura
elementlorino totbigi  miimkiinliiyli nozoro alinaraq sinaq modellorinin miqyas1 1/3 qgoabul
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olunmusdur. Basqa s6zlo en kosiyi 400x600 mm vo uzunlugu 6,0 m natura elementino geyd olunan
miqyasa uygun olaraq niimunalarin en kasiyi 130x200(h) mm, uzunlugu 2,0 m gobul olunmusdur.

Sinaqglarda domir-beton tirin betonunun sinfi C40 (B30), armaturlanmasi dartilan va sixilan
hor iki zonada 2312A500, As=2,26 sm?, enino armaturlanma iso @8A300, addim 50 vo 100 mm
qobul olunmusdur. Sinaq niimunslori zavod soraitindo hazirlanmis vo gobul olunmus parametrlors
uygun olaraq hazirlanmisdir. Niimunolorin konstruksiyasi vo armaturlanmasi sokil 1-do verilmisdir

Niimunolarin trapes sokildo hazirlanmasi nozoro alinmagla sixilan zonada eni 130 mm va
dartilan zonada 100 mm, alt tillorin yuvarlaglanmasi 10 mm radiusla yerina yetirilmasi gabul
olunmusdur.

I 1
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2000 'l
1 Kl 2
2 5 2
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Sakil 1. Sinaq niimunalarinin konstruktiv parametrlari va armaturlanma xiisusiyyatlari

Niimunolorin hazirlanmasinda eyni sorait saxlanilmagla 150x150x150 mm olgiilorindo
kontrol kub niimunolori do hazirlanmigdir. Bu niimunalorin laborator soraitdo sinagr giiclondirilmis
tirlorin sinaqglarinin aparilmasi ilo eyni miiddstds aparilmasi nazords tutulmusdur.

Sinaqlarda iki név giiclondirici lifli materiallardan, iki istiqameotli sixlig1 300 qr/m? olan CD
125-300 markali siisolifli parcadan vo Bazalt F 500 markali (sixlig1 500 qr/m?) bir istiqamotli bazalt
lifli par¢adan istifado olunmusdur. Giiclondirici par¢ca materiallarinin domir-beton sinaq tirlorinin
iizorino yapisdirict vo  praymer (astar qati) olaraq Turkuaz TP220 markali timumi maqgsadli
polyester gotranindan istifado olunmusdur. Turkuaz TP220 fiberglas (stisolifli) kego, fiberglas
toxunmus parcalar vo kordon (tiil) kimi lif mohsullarinin emali iigiin xiisusi olaraq hazirlanmig
ortoftalik, asag1 reaktivlik, asag1 6zliiliiklii doymamis polyester qatrandir.

Bildiyimiz kimi bir qayda olaraq yiikgotiirme qabiliyystinin 25-35% soviyyesinde ayilon
domir-beton elementlords ¢atlar yaranir. Bu nozors alinaraq sinaqglarda elementlor yiiklonmoadon vo
kontrol nilimunalorin yiikgotiirme qabiliyyatinin  50% soviyyesinde yiiklondikdon va yiik
buraxildigdan sonra giiclondirilmasinin sinaaqlart aparilmisdir. Sinaq niimunslorinin ilkin
yiiklonmasinda catlarin agilma enins 0,2 mm-don ¢ox olmayaraq mahdudiyyat qobul olunmusdur.

Cadval 1-ds sinaglarin hocmi vo niimunalorin yliklonmo xarakteri verilmisdir.

Tadqiqatlar ayilon domir-beton elementlorin giiclondirilmasins hasr olundugundan modellorin
sinaginda eyni is rejimi tomin olunmaqla vo konstruksiyalarin real isino yaxin gobul olunmasi
zoruotindon niimunalor miioyyan qodor yiiklondikdon sonra sathi yapisdirict kompozit liflorle
giiclondirilorok 3-7 giin sonra sinaqlar1 aparilmisdir.

Giiclondirma islori ils sinaq arasinda vaxt intervali yapisdiricinin (TP 220, elyaf tipli polistirol
gotran1) moéhkomliyinin tam yigmasi iiglin gobul olunmusdur. Sinaq tirlorinin yiikkgdtiirmo
qabiliyyati nlimunalarin tam dagidilmasi ilo kontrol elementlords tayin olunmusdur.

Giiclondirilon niimunolorin smaglari 2 morhololi aparilmisdir. ilk olaraq niimunayo
ylkgotiirmo qabiliyyatinin ~ togribon  50%-0 uygun yiik verilmoklo miivafiq parametrlori
Olclilmiisdiir (oyilmo vo yaranmis c¢atlarin agilma eni). Bu zaman yiiklorin verilmosi ilkin ¢atlarin
yaranmast va agilma eninin 0,2 mm-o qodor olmasi nazars alinmagqla yiik verilmisdir.
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Cadval 1
Niimunolor Marka Say1 Sinaq soraiti
Kontrol K-1 2 Domir-beton niimuna giiclonmasiz
Giiclondirilms
Siiso kompozit SK-1 2 Kompozit xamitlarla giiclondirmis
1 qath SKY-1 2 B-1-in ayici mom. 50% yﬁklegme Vo bosaldildigdan
sonra giiclondirmoli
Siiso kompozit SK-2 2 ' qupozit xamitlarla gliclondirmis
2 qatls SKY-2 5 B-1-in ayici mom. 50% yﬁkaqme va bosaldildigdan
sonra giiclondirmali
Bazalt kompozit BK-1 2 . qupozit xamitlarla giiclondirmis
1 qath BKY-1 2 B-1-in ayici mom. 50% yﬁken.ms Vo bosaldildigdan
sonra giiclondirmali
. BK-2 2 Kompozit xamitlarla giiclondirmis
Bazalzt lc(lgtrl? pozit BKY-2 5 B-1-in oyici mom. 50% yiikonmo vo bosaldildiqdan
sonra giiclondirmali
CoMi 18

Daha sonra elemento verilon yiik gotiiriilorok elastiki deformasiyalarin stabillosmasi vo
sinaglarin miiddoatinin ¢ox olmasi, eloco do giin arzindos konstruksiyanin giiclondirilmasinin praktiki
olaraq geyri mimkiinliiyli nozoro alinaraq 1 giin saxlanildigdan sonra giiclondirmo islori
aparilmigdir. Qeyd etdiyimiz kimi giliclondirilmis niimuns 3-7 giin sonra sinaqlar1 aparilmisdir. Bu
sartlor vo gobullar daxilinds niimunslorin sinaq tsikli 8-10 giin togkil etmisdir ki, bu da tam hacmdo
nozords tutulmus sinaq islerinin kifayat qodor vaxt tolob edoacayini gostorir.

Sinaq nlimunslorinin  hazirlandigdan sinaga qodor kegon miiddotdo betonun real
mohkomliyinin giymotlondirilmasi mogsadi ilo hor sinaq miiddatine uygun kontrol 150x150x150
mm Ol¢iilorinds kub niimunslorinin sixilmaya sinaqlart aparilmigdir.

Niimunolorin sinaq sxemi kimi hor iki dayaqda oynaqli oturdulmus bir asirnmli sxem qobul
olunmusdur. Sinaq yiiklori agirimin 1/4-do, dayaqlardan barabor mosafolords verilmokls 2 topa yiik
ilo aparilmigdir. Hor bir seriyada niimunolor qisamiiddotli yiiklo dagidilana qodor yiiklonmisdir.
Sakil 2-do niimunslorin hazirlanmasi vo smagqlar tigiin kompozit material yapisdirilmis niimunalor,
sokil 3-do iso 6l¢ii cihazlarinin yerlogsmo sxemi verilmisdir. Sinaqlarinda qeydiyyatlar saat tipli
misura va ayintidlgonlor vasitosilo yerino ye}ilrilmisdir.

Sakil 2. Sinaq niimunalorinin hazirlanma prosesi va kompozit material yapigdirilmig niimunalar.

Niimunolorin yiiklonmasi nasos stansiyasi vasitasilo pillslorin hor birindo kontrol niimunonin
ylikgdtiirmo qabiliyyatinin 10% olmagla pillo-pills yering yetirilmisdir. Yiiklomo pillolori arasinda
interval sinaq avadanliglarinin gostoricilorinin gétiiriilmosi tigiin 10-15 doaqiqe gobul olunmudur.

Sinaglar zamani niimunslordo yiiklonmo zamani catlarin yaranma soviyyasi, ¢atlarin
yliklonma pillalorinds agilma eni vo sayimin qeydiyyati aparilmisgdir.

Yiiklorin verilmoasi 100 tonluq hidravlik domkratla pillo-pillo verilmis, yiikiin geydiyyati
rogomsal monometr vasitosi ilo Bar-la aparilmis vo noticolorin islonilmosindo tona ¢evrilmaklo
tohlili aparilmigdir.
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Sakil 3. Olcii cihazlarimin yerlasma sxemi.

Sinaqglarda biitiin hallarda yiiklor kontrol sinaq niimunslorinin yiikgotiirme qabiliyyetinin
1/10-a uygun pillalarla verilmis va har pillods miivafiq 6l¢moalor apariimigdir.

Kontrol niimunalorin yiikgotiirmo qabiliyysti 1,776 ton.m vo dagidict yiikii 7,895 ton
olmusgdur. Bu niimunslordo 10-11 adad agilma eni dagilma halinda 0,5-1,2 mm vo f/1=1/200 halinda
catlarin agilma eni 0,4 mm togkil etmisdir. Sinaq niimunslarinde bu parametrlordo miivafiq olaraq
betonun vo kompozit materialla birgo isindo hor iki material {igiin hoddi dartilma gostoricisi
0,00686, yoni ki, 6,86-107 toskil etmisdir. Niimunolorin dagilmas: halinda catlar yarandigindan vo
bu catlarin intensiv a¢ilmasi bas verdiyindon kompozit materialinin sothdon qopmadig1 halda hoddi
dartilma gostaricisi vo eloco do armatur millorinin nisbi uzanmasi 0,01979 %o 19,79-10° (xalis
oyilma zonasinda toqribon 2%) toskil etmisdir.

Yiiklondikdon sonra giiclondirilon niimunslorin sothinds agilma eni 0,2 mm olan catlar
yaranmigdir. Yiik gotiriildiikdon vo 2 giin saxlanildigdan sonra yaranmis catlarin oksoriyyoti
qapanmig vo tam qapanmamis ¢atlarin agilma eni iso 0.05 mm-don ¢ox olmamigdir. Daha sonra bu
nlimunslor miixafiq olaraq bazalt vo siisii lifli kompozit materialla giiclondirildikds {izerinds bu
catlar olmusdur. Bu niimunalor 1 vo 2 qat kompozit materiali ilo giiclondirilmisdir.

Sinaqlarda ilkin yiiklonmamis vo yiiklondikdon sonra giiclondirms ilo niimunslor hazirlanmis
vo miivafiq sinaglar1 aparilmigdir. Komozit materiallarla giiclondirilmis niimunalori sinagi sokil 4-
ds vo niimunalorin dagilma xarakteria gokil 5-do gdstorilmisdir

W N
Sakil 4. Kompozit materiallarla giiclondirilmis niimunalorin (BK-1 va SK-2)
smagi va yiiklanma marhalalarina uygun catlarin agilma eninin olgiilmasi
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S$akil 5 . Kompozit materiallarla giiclondirilmis BK-1 sinaq niimunasinda ¢atlarin geydiyyati va betonun
sixilan zonaswmin dagilma va bazalt kompozit materialin dagilma aninda qirilma xarakteri.

Qeyd etmok istordik ki, simaqglarda bir nego halda giiclondirilmis domir-beton tir
niimunalarinin betonun sixilan zonasi tizro dagilma hali bas vermisdir. Misal olaraq cadval 6-da
BK-1 sinaq niimunosindo dagilma ilk olaraq nlimunonin yiik otiirtilon dayaq hissosindo betonun
sixilan zonasindan baglamis vo daha sonra siaq yiikil artirildiqgca kompozit materialininda
yukgotiirmo qabiliyysti tam istifado olunmagla (kompozit giiclondirici qatin beton sothindon
qopmasi va qirtlmasi) miisayiot olunmusdur.

Domir-beton tirlorin betonun sixilan zonada dagilmasinin bas vermosi yiikgotiirmosi
baximindan layiholondirme marhalasinde yol verilmoz hal sayilir. Digor torofdon kompozit
materiallarla giliclondirmodo betonun sixilan zona tlizro dagilmasi giiclondirici materialin tam
potensialinin istifade olunmasina imkan vermir va giiclondirms effektini azaltmis olur.

Istor 1 vo istorso do 2 gath sinaq niimunolerin dagilmasi bazalt lifli kompozit materiali ilo
giiclondirilmis niimunolordo giiclondirici gatin qirilmasi ilo bas vermisdir. Sinaqlarda sothi
armaturlayis1 bazalt kompozit materiali bir qayda olaraq dagilma marholosinds beton sothindon
qopmus vo daha sonra qirtlma bas vermisdir. Bu iso sothi yapisdirict materialin giliclondirilmis
elementlorin dagilmasina qodor effektiv isloriyini tosdiq edir.

1 vo 2 qgat bazalt lifli kompozit materiallart ilo ¢atlar yaranmamis domir-beton
konstruksiyalarin yilikgdtiirmo qabiliyyatlori (dagilma aninda) miivafiq olaraq Mmax =2,132 vo 2,842
ton.m, ilkin olaraq kontrol niimunalorin yiikgdtiirma gabiliyyatinin 50% saviyyasinda yiiklondikdon
va catlarin yaranmasindan (ag¢ilma eni 0,1-0,2 mm) sonra giliclondirilmis tirlorin iso miivafiq olaraq
2,132 vo 2,416 ton m togkil etmisdir. Giiclondirilmomis domir-beton kontrol niimunalords
Mmax =1,776 ton m togkil etmisdir.

Sinaqglarda dagilma zamani niimunslorde maksimal ayinti BK-1-do 29,1 mm (1/62), BK-2-

do 46,81 mm (1/38,5), BKY-1-do 21,9 mm (1/85,2) vo BKY-2-do 31,1 mm (1/57,9), kontrol
niimunoalords iso 33,7 mm (1/53,4) toskil etmisdir. Nimunolorin dagilmasi halinda is¢i armatur
millorindo nisbi dartilma tam bas vermomisdir, armatur millorinds axiciliq haddi yaranmasina
baxmayaraq maksimal nisbi uzanma tam istifads olunmamaisdir.
1 vo 2 qath siiso lifli kompozit materiallart ilo ¢atlar yaranmamig domir-beton konstruksiyalarin
yiikg6tiirma gabiliyyatlori (dagilma aninda) miivafiq olaraq Mmax =1,843 va 2,309 ton m, ilkin
olaraq kontrol niimunalorin yilikgétiirma gabiliyyatinin 50% saviyyasinde yiiklondikdon vo catlarin
yaranmasindan (ac¢ilma eni 0,1-0,2 mm) sonra giiclondirilmis tirlorin iso miivafiq olaraq 2,132 vo
2,406 ton m toskil etmisdir. Gliclondirilmomis domir-beton kontrol niimunslordo Mmax=1,776 ton
m toskil etmisdir.
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Sinaqlarda dagilma zamani niimunslordos maksimal ayinti SK-1-do 28,8 mm (1/61,2), SK-2-
do 23,76 mm (1/75,8), SKY-1-do 21,9 mm (1/85,2) vo SKY-2-do 31,1 mm (1/57,9), kontrol
niimunolords iso 33,7 mm (1/53,4) toskil etmisdir.  Niimunolorin dagilmasi halinda is¢i armatur
millorinds nisbi dartilma tam bas vermomisdir, armatur millorinds axiciliq haddi yaranmasina
baxmayaraq maksimal nisbi uzanma tam istifado olunmamaisdir.

Bu materiallarin va 1-2 qatl giiclondirma effektini qiymotlondirmak {i¢iin kontrol niimuna ils
miiqayisado yiikkgdtiirmo qabiliyyatinin artirma vo giiclondirmo qgabiliyyatinin miigayisosi cadval 2-
do verilmisdir.

Lifli kompozit materiallarla giiclondirma effektiviliyinin miiqayisasi Cadval 2

Niimuno 9yici moment, ton.m (Mk-1/Mi) -100 %
K-1 1,776 100
BK-1 2,274 128,0
BK-2 2,842 160,0
BKY-1 2,132 120,0
BKY-2 2,416 136,0
SK-1 1,918 108,0
SK-2 2,309 130,0
SKY-1 1,847 104,0
SKY-2 2,203 124,0

Cadvaldon goriindiiyili kimi bizim sinaqlarda bazalt lifli giiclondirmo biitiin hallarda stiso lifli
giiclondirmodon daha effektivdir. Sinaqlarda qobul olunmus biitiin giiclondirms hallarinda domir-
beton tirlorin giiclondirilma effektivliyi tosdiq olunmusdur. Sinaqlarda kompozit giiclondirici
material domir-beton tirlorin dagilma prosesinin baslanilmasina qodor baza materiali ilo birgs isi
tomin olunmusdur vo bi hor iki materialin ayilon domir-beton tirlorin geclondirilmosinds effektiv
istifadasine imkan yaradir.

Sinaqlarda seriya iizro gostoricilorin variasiya omsal1 8-11% olmusdur. Bu materialin fiziki-
mexaniki xassolorinin betona nisboton daha stabil olmasi, kiitlesinds hava qabarciglarinin va
bosluglarin olmamasi ilo bagh biitiin polimer vo kompozit sistemlords ii¢lin xarakterikdir.

Aparilmis siaqlarla bazalt vo siiso lifli kompozit materiallarinin oyilon domir-beton

konstruksiyalarin giiclondirmesinds effektivliyi tosdiq edilmisdir. Buna baxmayaraq todqiqat
naticalarinin daha otrafli tohlilinin aparilmasi davam etdirilmalidir.

Naticalor

1. Lifli materiallarin domir-beton tirlorin giiclondirilmasinds effektivliyi aparilmis sinaqlarla tosdiq
olunmusdur.

2. Sixlig1 500 qr/m? olan bir istiqamotli bazalt lifli materialla domir-beton tirlorin giiclondirmosindo
2 qatli kompozit material 1 qath giliclondirmodon ¢atlatla zoadolonmomis konstruksiyalar ilo
miigayisodo 25%, 50% yiiklo yiiklondikdon sonra giliclondirmoads 13-15% yiikgotiirmo
gabiliyyatini artirmaga imkan verir.

3. Sixlig1 300 qr/m? olan iki istiqamotli siiso lifli materialla domir-beton tirlorin giiclondirmasindo 2
gatli kompozit material 1 qath giliclondirmodon catlatla zodolonmomis konstruksiyalar ilo
miigayisado 20%, 50% yiiklo yiiklondikdon sonra giiclondirmado 18% yiikgétiirma qabiliyyatini
artirmaga imkan verir.

4. Giiclondirmads sixilan zonanin betonunun sixilmada mdohkomliyi, eloca do giiclondirici
kompozit materialin konstruktiv parametrlori elo se¢ilmoalidir ki, konstruksiynin dagilma hali
dartilan zonanin kompozit materialinin ylikgotiirma qabiliyyatinin ilo bas versin.

5. Biitiin hallarda catlarla zadslonmis vo 50% yiikls yiliklonmis niimunslorin giliclondirilmo effekti
zodolonmomis konstruksiyalar ilo miiqayisado bazalt kompozit materiali ilo giiclondirmodo
7-17% va sliso kompozit materiali ilo gliclondirmods 159 3-5% daha azdir.
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AHAJIN3 PE3YJbTATOB UCIIBITAHU APMAUPOBAHUS U3T'MBHBIX
KEJE3OBETOHHBIX 2JIEMEHTOB BA3AJIBTOBBIMHA U
CTEKJIOBOJIOKOHHBIMHU KOMIIO3UIIUOHHBIMU MATEPUAJTAMMU
k.m.u.lOcugoe H.P., n.c. Ocughoe I0.H., craenviii cney. I'yceiinoe P.P.
Asepbationcanckutit HUU Cmpoumenscmea u Apxumexmypol

AHHoTanusi: CTaTbsd TOCBSLIEHA pe3yJibTaTaM HCCIEIOBaHUS >(PQPEKTUBHOCTH BHEIIHErO
apMUpPOBaHMs JKEJIE€300€TOHHBIX M3TMOAEMBIX JJIEMEHTOB YCWJICHHBIMM 0a3ajJbTOBBIMU U
CTeKJIOTKaHU. ABTOpBl TPEACTaBISIOT  PE3yJbTaThl  OKCIEPUMEHTANBHBIX  HCCIIeIOBAHUH,
npoBeeHHBIX B MHCTHTYTe B 2025 romy. IlonpoOGHO ommcaHbl pe3yiabTaThl HMCHBITAHUN IO
YCWICHHIO HW3TM0AaeMbIX KeJe300€TOHHBIX 0anok 0a3albTOBBIMM U CTEKJIOBOJIOKHUCTBIMU
KOMITO3UIIMOHHBIMU MaTepHaIaMH.

[Tpu ucTBITaHUSX MOJIETBHBIX 00Pa3IlOB HCIIOIB30BAUCH OTHOHANPABICHHBIN TKaHb U3
6a3aIbTOBOr0 BOJIOKHA U JBYX HAIIPABJICHHBIN CTEKIOTKAaHbIE MaTepHaibl. B xone ucnpiranuii
(bUKCUPOBAIIUCH HECYIasi CTIOCOOHOCTH 00Pa3IoB, MPEACh TPEITMHOOOPA30BaHUs, B 3aBUCUMOCTH
OT Harpy3k# (hakTu4ecKkue Mporuodbl U MoKa3aTeNb PaCTXKUMOCTH YCUIIUBAIOIINX MaTepHalIOB Ha
pacTsIruBaeMoi MOBEPXHOCTH OaJIoK.

B TekcTe Ha OCHOBE pPe3yIbTAaTOB MPOBEACHHBIX UCCIIEOBAHNUI, 10 MaTEMaTHKE, TaHbI
PEKOMEHIALNHU IO YCHIICHUIO N3TN0AeMbIX KeJIe300€TOHHBIX KOHCTPYKIUNA METOI0OM
MOBEPXHOCTHOTO CKJICMBAHUS MPUHATHIMU MaTepuanaMu. B craTbe mpeacTaBieHsl (OoTOMaTEpUaIbl
WCIIBITAaHUM.

KiroueBble cioBa: kene300€TOHHAs KOHCTPYKIHMS, W3THOAIONIMKA  3JIEMEHT, CIoco0
MOBEPXHOCTHU CKJIEMBaHUs, 0a3aJIbTOBAsI U CTEKIOBOJIOKOHHAS TKaHb.

ANALYSIS OF TEST RESULTS FOR REINFORCEMENT OF FLEXURAL REINFORCED
CONCRETE ELEMENTS WITH BASALT AND FIBERGLASS COMPOSITE MATERIALS
Ph.D. Yusifov N.R., junior researcher Yusifov Y.N., chief specialist Huseynov R.R.
Azerbaijan Scientific-Research Institute of Construction and Architecture
Summary: The article is devoted to the results of a study of the effectiveness of external
strengthening of reinforced concrete bending elements with reinforced basalt and fiberglass. The
authors present the results of experimental studies conducted at the institute in 2025. The results of
tests on strengthening bending reinforced concrete beams with basalt and fiberglass composite
materials are described in detail.

When testing model samples, unidirectional basalt fiber fabric and bidirectional fiberglass
materials used. During the tests, the load-bearing capacity of the samples, the limit of cracking, the
actual deflections depending on the load, and the tensile index of the reinforcing materials on the
tensile surface of the beams recorded.

In the text, based on the results of the conducted research in mathematics, recommendations
given for strengthening bendable reinforced concrete structures by the method of surface gluing
with accepted materials. The article presents photographic materials of the tests.

Keywords: reinforced concrete structure, bending element, gluing surface method, basalt and
fiberglass textile.
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AKTYAJUIBHOCTb CEPTU®PUKAIUU ) KUINIIHOTI'O ®OHJIA B KOHTEKCTE
“3EJIJEHOI'O CTPOUTEJLCTBA” ABEPBAUMIKAHA (5x0102us, sHepeemuxa, ypbanuzayus,)
Kano. apx. Canumosa A.T. Azepbaiioncanckuti HUH Cmpoumenscmea u Apxumexmypuol
ORCID iD: 0000-0003-1824-6730
AnHoTanusi: CraThsl paccMaTpuBaeT HEOOXOAMMOCTb CO3/JaHUS HAIMOHAJIBHOW CHUCTEMBI
cepTudukanuy KWIKIHOro ¢oHna B AsepOaiijykaHe Ui MOBBILIEHUS 3HEProd)(PeKTUBHOCTH,
HKOJIOTUYECKOI 0€30MacCHOCTH M KaYeCTBa KUJIbsl. AHAIU3UPYIOTCS UCTOPUUIECKHE THUITOBBIE KUIIbIC
CEpUM U MEXKIYHapoJHble CTaHAapThl cepTudukauuu. [lpemiaratoTcss moaxoabl K aJanTanuu
KJIIOUYEBBIX KPUTEPUEB K KIMMAaTHUYECKUM, COLIMATBHBIM U 5KOHOMUYECKHUM OCOOEHHOCTSIM CTpPaHHI,
YTO CMOCOOCTBYET BHEIPEHHIO 3€JIEHOTO CTPOUTENHCTBA M YCTOWYMBOMY Pa3BUTHIO TOPOJCKUX
TEPPUTOPUIL.
KiroueBble cioBa: xwmiHbl GonAa, ceprudukanus, 3HeprodPQPeKTuBHOCTb, YCTOWUHUBOE
pa3BUTHE.

BBenenne. 3enéHoe cTpouTeIbCTBO B A3epOaiikaHe — 3TO pa3BUBAIOIIEECs HAIpaBJICHUE,
KOTOpOE CTAaHOBUTCS BcE Ooisiee aKTyalbHbIM Ha (hOHE TIJI00aJbHBIX BBI30BOB, CBSI3AHHBIX C
U3MEHEHHEeM KJIMMaTa M YCTOHYMBBIM pa3BUTHEM. B yclOBUSAX YCTOHYMBOIO pa3BUTHUSA
AzepbaiikaHa U KIMMAaTUYECKUX MU3MEHEHUH, epexo]l K SKOJIOTMUYECKH YUCTOMY CTPOUTEIBCTBY
CTaHOBHTCS IPUOPUTETOM I'OCYIaPCTBEHHOM MOJIUTHKH.

AzepbaiikaH yyacTBYeT B MEKAYHApPOJIHBIX 3KOJOTMYECKUX MHUILIMATUBAX, B TOM 4YHCIE B
pamkax COP (Kongepenuuit OOH no knumary). B pamkax ycwiuil mo JOCTHKEHUIO 3THUX Lieel
BaXHOE 3HAYEHHE MPHOOpETaeT pa3BUTHE 3€JEHOI0 CTPOUTENbCTBA, OCOOEHHO B JKUIMIIHOM
CeKTOpe, TIJe HaOMoJaeTcs aKTUBHBIH pOCT U PEKOHCTPYKLHUS. 3€JIeHOE CTPOHUTEIbCTBO
CIOCOOCTBYET: CHM)KEHHIO HETaTUBHOTO BO3JEWCTBHS Ha OKPYXAIOUIYI0 Cpeny; COKpPAIEHHIO
HHEPronoTpeOIeHus; CHIPKEHHIO YPOBHS BHIOPOCOB MAPHUKOBBIX T'a30B B CEKTOPE JKKX - KaK OJUH
U3 KJIIOYEBBIX HHCTPYMEHTOB CHIKEHHUS YAEIBHOTO HHEPronoTpedsieHus >KWIMIMHOTO (oHa
(mepexoJ1 Ha BO30OHOBIIIEMbIE HCTOYHUKY YHEPTUU: B TOM YHCJIE, COJHEYHAsl U BETPOBAst SHEPTHS -
3aMeHa yTIJs M rasa Ha YHMCThle MCTOYHUKU; THIPO- U IeoTepMalibHas SHEPrusi - CTaOWIbHbIE U
HKOJIOTUYHBIC aJTbTEPHATUBBI); YIYUIIECHHIO Ka4eCcTBa BO3JyXa M BOIBI; CO3IaHUIO KOM(OPTHOU U
0e30macHO# TOPOJICKON CPEJIbI.

l'ocynapcTBeHHbIE MPOTpaMMbl M MHBECTHIIMH HIPAIOT KIIOYEBYIO pOJb B MOJAECPHHU3AIMU
KWIHIIHONH cdephl, OCOOEHHO B KOHTEKCTE BOCCTAHOBJICHUS OCBOOOXKIEHHBIX TEPPUTOPHIA.
Buenpenue cranmaptoB sHEprod(pGEeKTUBHOCTH, MpPOBEIEHUE 00s3aTEIbHBIX IHEProayAuTOB U
MOJIepHU3aLUs 000PYAOBaHUSI — KIIIOYEBbIE LIATK HA MYTH K «3€JIEHON SKOHOMUKE.

CraTbst HOCUT aHAJIMTHKO-0030PHBINA XapaKTep U MOATOTOBJICHA IO UTOraM aHAJIN3a COCTOSHHS
xkunmuimHoro  (GoHma  AzepOadmxkaHa B KOHTEKCTE  OHEProdPPeKTHBHOCTH,  «3EJIEHOTO
CTPOUTENIbCTBA, a TakkKe cepTuUKAIMK SKWIMIIHOTO ¢oHga AsepOaiikana. B crathbe
UCIOJb30BaHbl ~ METOABl ~ HOPMAaTUBHO-NIPAaBOBOI'O  aHalW3a,  CPaBHUTEIBHOTO  0030pa
MeXIyHapoaHbiX cucteMm ceprudukanyu 3ganuid (LEED, BREEAM, EDGE u np.), anammsa
o(uIMaNBHBIX ~ CTATUCTUYECKMX JaHHBIX [ OCYZapCTBEHHOr0O KOMHUTETa IO  CTaTHCTUKE
AzepOaiipkana, aHaiM3a, MPUMEHEHHOTO ISl 00OOMEHHON OIICHKH MOTEHIMANa ¥ OTPAaHUYCHHM
nepexofa JKWIMIIHOTO (OHJAa K HPUHLUIAM YCTOHUMBOro («3en€Horo») crpoutenscTBa. Ha
CeTONHSIIHUN JEeHb, OJHA M3 OCHOBHBIX NpOOJIEeM B JKWIMIIHOM CEKTOpPE - OTCYTCTBHE B
A3zepOaiiikane 00s3aTeIbHBIX CTaHAAPTOB CEPTU(PUKALNY 3€IEHOTO CTPOUTEICTBA.

Leap cTaThu: aHamUTHYECKOE O00OOIIEHWE H CHUCTEMAaTH3alMs pPe3yJlIbTaTOB aHaIu3a
CTaTUCTMYECKUX M OSKCIEPTHBIX MAHHBIX O COCTOSHUM >KWIMIIHOrO ¢oHaa AsepbaiipkaHa B
KOHTEKCTE 3HEpProd(p(PeKTUBHOCTH M «3EJIEHOT0» CTPOUTEIHLCTBA, A TAKXKE OIEHKA MPEATIOCHUIOK
(dbopMHpOBaHUS HALIMOHAJILHON CUCTEMBbI CEPTH(DUKALINY JKUIIBIX 3aHUH.

OO0bekT wucciaefoBaHMA- KWIMLIIHBIA (QoHJ A3sepOaiiikaHa B KOHTEKCTE YCTOHYMBOIO
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IPaJOCTPOUTENHHOTO Pa3BUTHSI.

IIpeamer mucciegoBaHUsI - TPOLECCHl MOBBIMLEHUS 3HEProdh(eKTUBHOCTH, BHEIPEHUS
IPUHIUIIOB YCTOMUUBOrO («3€JEHOr0») CTPOUTENILCTBA M Pa3pabOTKH HALMOHAIBHON CHCTEMBI
cepTu(UKAMKM KWIbIX 3[aHUN, BKIIOYAs aJanTaluio MeXIyHaponHbeix crtanmaptoB (LEED,
BREEAM, EDGE u ap.) x ycnoBusim A3zepOaiiaxaHa.

B xoxme wccnenoBaHuss ObUIM  TIOCTaBJIGHBI  CIEAYIOIIME 3a/adyd: IPOAHATU3UPOBATH
COBPEMEHHOE  COCTOSIHME  KWiIUIIHOro  ¢onma  AsepOaiikaHa ¢ TOYKM  3pEHUS
SHEProdPPEeKTUBHOCTH M HKOJIOTUYECKUX XAPAKTEPUCTHK; OOOOLIUTH OMBIT JAEHCTBYIOLIMX
MEXIYHapOAHbIX IMOAXOJ0B K CEepTH(UKALMU KWIBIX 3JaHUM; pa3paboTaTh MNPEATIOKEHHUS I10
BHEJIPEHUIO HAllMOHAJIBHOTO CTaHJapTa.

Hay4Hnasi HOBU3HA CTaThM 3aKJIIOYACTCS B KOMIUIEKCHON CHCTEMAaTH3allMd U aHATUTHUYECKOU
MHTEPIPETAIMY HOPMATHUBHBIX, CTATUCTHMUECKMX M OKCIEPTHBIX JIaHHBIX, XapaKTEpU3YIOLIUX
KUIUIIHBIA GoHA A3zepOaiikaHa, TakKe UX PACCMOTPEHHE B €JUHOM KOHTEKCTe ()OPMHPOBAHUS
HAIlMOHAJILHOW CHCTEMBl CepTH(UKAIMK SKWIBIX 3JaHUA KaK HMHCTPYMEHTa HMHTETpaluu
HHEPIreTUYECKO, IKOJIOTMUECKOMN U IpaloCTPOUTEIBHOMN MOJUTHKH.

OcHoBHoe conep:kanue. [IpuHIMIBI 3€71I€HOT0 CTPOUTEIBCTBA

3enéHoe CTPOUTEIBCTBO - 3TO MOJAXOJA K MPOEKTUPOBAHUIO, CTPOMTEIBCTBY U KCIUTyaTallUH
3IaHMM ¢  MHHMMQJIBHBIM  BO3JECMCTBMEM  HAa  OKPYXAlOLIyHd  Cpeay,  BKIIIOYACT:
9HEProd(PEeKTUBHOCTh; HCIOJIb30BAaHUE BO300OHOBISEMBIX HCTOYHMKOB DJHEPIUHU; CHUKEHUE
noTpeOIeHnsT BOABI; OKOJOTWYHBIE CTPOMUTENBHBIE MAaTepHalbl; COKpAlleHHE BBIOPOCOB
MapHUKOBBIX ra3oB. Ha ceroansamnuii nenb B AzepOaiiikane 3eI€HOMY CTPOUTENBCTBY yaEseTCs
0ocoboe BHMMaHHE CO CTOPOHBI rocyiapcrsa. Tak, B AsepOaiijpkaHe npuHsaTa 1'ocynapcTBeHHas
nporpaMma 1o 3Hepro3(p(EeKTUBHOCTH., MOAJICPKUBAIOTCS HHUIMATUBBI B paMKax CTpAaTeruu
YCTOWYMBOTO Pa3BUTHA U JeKapOOHU3ALMK SKOHOMHKHU. B ycrnoBHsX HapacTarolero riodanbHOro
KJIMMaTH4YeCKOro Kpusuca AszepOaii/pkaH yCHIMBAET CBOIO MPUBEPKEHHOCTh OOphOE ¢ N3MEHEHUEM
KJIUMaTa, yCTOHYMBOMY pAa3BUTHUI0O M NEPEXO]y K «3€lIeHOi» 3KkoHOMHuKe. CTpaHa sBIseTCS
yuacTHUKOM Pamounoil konBeHuuu OOH 06 usmenenun kinumara (UNFCCC) u Ilapuxckoro
COTJIAIIICHUS, a TaKKe MOCTaBWJIA Tepe] co0O0i aMOWIMO3HYIO IElIbh - COKPATHTh BHIOPOCHI
NapHUKOBBIX Ta30B Ha 40% k 2050 roxay. Aszepbaiixan patudunuponan Ilapuxckoe cornamenue
B 2016 roay. AzepbaiimkaH Kak ydyacTHUK [lapmKCKOTo coramnienus, akTUBHO y4acTBYeT B O0pb0e
C U3MEHEHHUEM KJIMMaTa U BHOCHUT cBOM BkiaJ yepe3 HannonansHo onpexnensemMslie Bkiaans! (NDC -
Nationally Determined Contributions). OcHoBHasi ueabp NDC Asep6aiimkana, npunstas B 2017
rofy - COKpatuTh kK 2030 200y BEIOPOCHI NApHUKOBBIX ra30B Ha 35%0 ot yposHsa 1990 roaa.

B 2021 roxy Azepbaitmkan 00bsiBUI 0 11enu noctudb 40% cokpamienus BIOpocoB k 2050 roxy
(c [ONTOCPOYHOM LEeNbI0 JIOCTHXKEHUS yriaepoaHoi HeitpanbHoctH K 2050). CornacHo
UMEIOLUMCSl JaHHBIM, BBIOPOCHI MAPHUKOBBIX TIa30B OT CXKUIAHWSA TOIUIMBA  3HAYUTEIBHO
camsuinch B nepuog ¢ 1990 mo 2010 rox. OpHako 3TO CHMXKEHHE NPOMU3O0LUIO B OCHOBHOM B
MIPOMBIIIJIEHHOM CEKTOpE, KOTOPBIM CHJIBHO MMOCTpajall OT MOCTCOBETCKOW TpaHC(hOpMauuu H
pectpykrypusanuu. Muas kaptuna Habmomaetcs B 2010-2022 rr. -Tak, Hampumep, BBIOPOCHI
BBIPOCIM Ha 76% Kak B IIPOMBINUIEHHOCTH, TaK U B TPAHCIIOPTHOM CeKTOpe U Ha 36% B 34aHUSX.
Ilon BIMAHMEM pOCTa HACEJIEHUS U 3KOHOMHUKHU 3TOT POCT OTpakaeTcs B NOBBILIEHUM CIpOca Ha
SHEPIUu0, KOTOPBIM YJIOBJIETBOPSCTCS B IEPBYK0 OYepeAb 3a CYET YBEIMUYEHHs MNOTpeOsIeHus
IIPUPOJIHOTO T'a3a B IPOMBIIIJIEHHOCTHU U 3AaHUSIX.

Taxke MOXKHO OTMETHTh M3MEHEHHS M B c(epe 3aKOHOJATEIbCTBA, KOTOPOE MOCTEIIEHHO
aZanTUpPyeTCs O]l MEXAYyHapOAHbIE CTaHIAAPThl. B 3TOM KOHTEKCTE MMHUCTEPCTBO 3HEPIETHKHU
AzepOaifxaHa co3/1aji0 BCEOOBEMITIONTYIO 3aKOHOIaTeNIbHYI0 0a3y /it sHeprodddextuBHocTH. B
2021 rony Obw1 mpuHAT 3aKOH «OO0 3(PPEKTUBHOM HCIOJIB30BAHUU DHEPreTHUECKUX PECYpCOB U
sHeprodGPpexkTUBHOCTHY», paszpaboTaHHBIA mpu mnoanepkke Eppomneiickoro Cor3a B pamMkax
nporpammsl «k EU4Energy» B coTpyiHUYECTBE ¢ DHEPreTHUECKO XapTren (0(uIaIbHO BCTYIII B
cuiy 1 mrons 2022 roma). 3aKoH OXBaTHIBACT MEPEAOBBIC MHCTPYMEHTHI U yCTAaHABIMBAET OCHOBHBIC
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MPUHIUIIBI  TOCY/apCTBEHHOW TOJMTHKKA B 00acTh  SHEProdHPeKTUBHOCTH, PETYIHPYET
OTHOIIIGHUsI B cdepe TMPOM3BOJACTBA, XPAaHEHHUs, IMepelayd, pachpeleieHus, TMPOJaXH U
noTpedIIeHUs] SHEPTUH, C IPUMEHEHNEM KaK K TOCYJapCTBEHHBIM YUPEXKJIEHUSM, TaK U K YACTHBIM
cyOBeKTaM, BKIIIOYasi KOHEUHBIX MOTPEOUTEICH.

[ToMmuMo ykperuieHHsI 3aKOHOAATENbHOW 0a3bl, A3sepOaiipkaH pa3paboTad HECKOJBKO
CTpaTEerMuecKux JOKYMEHTOB, MHTETPUPYIOIIUX MEphl MO MOBBIIICHUIO YHEPro3()PeKTUBHOCTH.
Cnenyer otmMeTuTh  «A3zepOaiimkan  2030: HamMoOHAJIbHBIE  MPHOPUTETHI  COIUMAIBHO-
SKOHOMHUYECKOI0 pPa3BUTUS», «CTpaTeruio COLMAIbHO-I3KOHOMUYECKOro pa3Butus (2022-2026)»,
«l"ocyngapcTBeHHYIO MpOrpaMMy IO BEIMKOMY BO3BPAILIEHUIO HA OCBOOOKIEHHBIE TEPPUTOPUI» U

«[lnan nedcTBUI MO CO3JAHMIO 30HBI 3€JIEHOW SHEPreTUKH Ha OCBOOOXKIECHHBIX TEPPUTOPUAX
(2022-2026)».

Tabauya 1.
3KOJIOTHS, TJIe BAXKHOE MECTO 3aHUMAIOT BOIPOCHI CHMXKEeHUS BhIOpocoB CO:2 U Apyrux
Environmental MApHUKOBBIX Ta30B, YHEProdGPeKTUBHOCTH 3JaHUNA W IPOU3BOJICTBA, YTHIU3ALIUU

OTXOJIOB, BOJIOCOCPEIKECHHS M UCIIOJIb30BaHUS BO30OHOBISIEMBIX UCTOYHHKOB JHEPTHH,
3ammuTa 6MopazHoobpasusi u 0oprda ¢ 3arps3HCHHEM

conyaibHas OTBETCTBEHHOCTh, TJE€ YUYWTHIBAIOTCA Takwe (QakTOphl, Kak 3aboTa o
paboTHuKax (ycloBHA TpyAa, OXpaHa 3A0pOBbs), MOAJCPKKA MECTHBIX COOOLIECTB,
PaBEHCTBO, WHKIIO3WS W HETUCKPHUMHHAINS, 00pa3oBaHWE W Pa3BUTHE IIEPCOHAIA,
0€30MacHOCTh NPOAYKIIUU B YCIYT

Social

yIpaBJIeHUE, TA€ OCHOBHBIE (aKTOPHI - MPO3PAYHOCTh B YIPABICHHUH U OTYETHOCTH,
Governance IIPOTUBOJCHCTBUE KOPPYILUMUHM, YYacTHE€ AaKLUMOHEPOB B IPUHATUM PELICHUM,
COOTBETCTBHE HOPMATHBHBIM TPEOOBaHUAM

ESG-moaxon ucmonb3yercss KOMIAHUSIMU, HHBECTOPAMH, TOCYJaPCTBEHHBIMH CTPYKTYpaMu U
JeBeJIONepaMy JUIsl MHTETpalldd MPHUHILUIOB YCTOMYMBOCTH B CTPAaTErHi0 M TOBCEIHEBHYIO
NeATEeTbHOCTh. B KOHTEKCTE >KUJIMIIHOTO CTPOMTENLCTBA, Kak B AsepOaiijkaHe, Tak U B MHUPE,
ESG-nonxon BbIpakaeTcsi uepe3 UCIOJIb30BAHUE «3EJIEHBIX» TEXHOJIOTUH U CepTU(UKAIMOHHBIX
cucteM (BREEAM, LEED u np. crangaptsl), i€ BaXXKHO MECTO TAK)K€ 3aHUMAET POEKTUPOBAHUE
SHEprodPPeKTUBHBIX 3MaHUM, yuyeT KoMpopTa, O€30MaCHOCTH U WHKIIO3UBHOCTH IS KUJIBIIOB,
pazButue HMHDPPACTPYKTYpbl (TPAHCHOPT, IIKOJBI, MEIMYHKTBI), W, KOHEYHO, CHUKCHHE
YTJIEPOJHOTO CJie/la Ha BCeX ATamax

[Torenmman sueprosddexTnBHOCTH

B 2022 romy MunuctepctBoM OHepreTukd AsepOaiikaHa ObLT1  IMOATOTOBJIEH, B
COTPpYAHUYECTBE C MexayHapoaHeiMu skcnepramu EC «HayuonanvHoiti naan oeiticmeutl no
anepeoappexmusnocmu 2022-2030» (NEEAP) [1], roe comepkarcs: CIIEHapUU TIO CHUIKEHUIO
MOTEPb; MPEITIOKEHUS TI0 3aKOHO/IATETLHBIM MEPaM.

ITpoekter EC u GIZ (Deutsche Gesellschaft fiir Internationale Zusammenarbeit) - B pamkax
nporpamm (EU4Energy (EC — Esponeiickuii Coro3) u enpard u Energy Charter Secretariat)
npoekma «Technical Assistance for Energy Efficiency Policy in Azerbaijan» Ha ocHoBaHuH
pe3ynbTaToB MUIOTHBIX MpoekToB (B I'sumke, lllexkn, Munredaype) npunuim K BbBojgaM [5]:
«CoépemeHnnvie Mepvbl 3IHepeOMOOepHU3AyUU — YymenieHue @acaoos, OKHA, oceeujenue,
senmunayus u ucnoavszosanue LED-ocBemenust nosgonaiom cnuzums nompebnenue snepeuu Ha 35—
45% 6e3 nomepu komgpopmay. Taxxke B goknane ormevaercs: «Ilorennuan sneprocoepexeHus: B
00pa30BaTeNIbHbIX YUPEXKICHUAX U MYHHUIMIIAIBHBIX 3/IaHUSAX BBICOK — Ja)xe 0e3 MpUMEeHEHHS
BO300HOBJISIEMBIX HCTOYHUKOBY [5].

[To oneHke sKCIEPTOB:

e axke 0€3 KamMTaTbHOTO PEMOHTA, 3aMEHA OCBEIICHUS U YCTAHOBKA JATYNKOB MOXKET CHU3HTH
sHepromnoTpedaenue Ha 10—15%);

eMOJNIHAS TepMoMoOJepHmM3anus 1aét odKkoHomuto 10 40-50% w©Ha oOTOomIeHWH W
KOHAUIIMOHUPOBAHUU;.

e AzepbaiipkaH UMeeT BO3MOXXKHOCTb COKpallleHHs MoTpeOaeHus 3ekTposneprun a0 50% 3a
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CYET MEp TO TIOBBIIIEHUIO JHEProd((HEKTUBHOCTH B OOIIECTBEHHBIX 3JaHHUSIX — UYTO MOXKET
MIPUBECTH K SKOHOMHUH OKOJI0 154 MIIH. 10JIJIapOB B I'OJT HA pacxojax Ha sHeprocHadkenue [1, 5].

XapakTepuCcTHKA KUJIUIIHOTO poHIa A3zepOaiiakaHa

CrpoutenbHblil ceKTOp AsepOailpkaHa UIrpaeT BaXKHYK pOJIb B DKOHOMHUKE CTPaHBI,

JIEMOHCTPHPYS CTAOUIIBHBIN POCT B MOCJEIHUE TObI O1aroaaps ToCyAapCTBEHHBIM MPOrpaMMaM |
pa3BUTHIO HHPACTPYKTYPHBIX IPOEKTOB.
OO6mras xapakTepucTHka KWwiMIIHOTO ¢GoHAa AsepOaimpkana (mo jgaHHbBIM [ ockomcTaTa
AzepOaiipkana) - B cTpaHe HacUUTHIBaeTCs OoJiee 1,7 Muiimona »Kuibix 3aanuid (Ha 2023 rox)
[2]. XKunumbeii cekTop A3zepOaiiykaHa CeroIHSI XapaKTepHU3yeTcs aKTUBHBIM CTPOUTEIHCTBOM
(ocobenHo B baky u KpyIHBIX TOpojax, Takux Kak ['ssHmka, CyMraut), pocToM XKIIHAITHOTO (OH/Ia
(yBemmuenue Ha 30% mexny 1994-2014 rr.), noBbllIeHHEM ypOBHS 00€CIIEYEHHOCTH >KUIIBEM Ha
nymry HaceneHus (18 kB.M. B 2014 1) W 3HAUUTENBHBIM OO0BEMOM SKWIHIIHOTO (oHAA.
[TacnopTu3zanus >KunuiHoro ¢poHaa (BKIoYas onpeeseHne rojia nocTpoilku) He OCYIIeCTBIISAETCS
mo eaumHou cucreMe «ceprudukanum». CTaTyc OO0BEKTa HEABMKUMOCTH OIpPEACNIeTCs Ha
OCHOBAaHUHU [TOKYMEHTOB, MOATBEPAAIOIMIMX BBOJ B IKCIUIyaTallMI0O M TEXHHYECKOTO Macropra.
JKunumiHelid GOHI MOXKHO pa3[eiuTh Ha HECKOJIBKOTHUIIOB, COTJIACHO OCHOBHBIM HCTOPHYECKHM
JTaraMm CTPOUTEIHCTBA!

1. XKunele noma, moctpoenHsle 10 1920 roma — 3TH JKWJIble TOMENICHUS OXBATHIBAIOT
HCTOPUYECKH LIEHTPBI TOPOJIOB, HYKIAIOTCS B PEMOHTE U PEKOHCTPYKIUH.

2. Xwunbie noma, noctpoenusie B nepuoa oT 1920 xo 1940 rogos

3. Xwuneie noma, moctpoeHnble ¢ 40-x g0 koHma 50-x romoB. B 3TOT mepwon, TrIaBHBIM
00pa3oM, CTPOUIINCH TaK HA3bIBAEMBIE «CTATHHKI, KOTOPBIC U CETOIHS OCTAIOTCS MMOMYJISPHBIMU
U «BBICOKOJMKBUIHBIMUY», TaK KaK HaXOMASTCS B MPECTHXKHBIX pailoHax. MIMEIOT MOHYMEHTaIbHBIN
BHEIIHUW BHJ, 3allOMHHAIOUIMecs siemMeHThl (acama. [IpobGnembl - HECMOTps Ha MPOYHOCTH,
MHOTHE CTAIMHKH HY>KJAIOTCS B KallUTATHHOM PEMOHTE: 3aMEHa KOMMYHHUKAIIUNA, KPOBIIH.

4. Konernm 50-x - 60-e¢ romet XX-ro Beka HAYaJIOCh MAacCOBOE CTPOUTEIBCTBO IKUIIBS.
«XpYyWEBKM» - KUJIbIE JJOMa 3TOTO THMAa HE OTBEYAIOT COBPEMEHHBIM TPEOOBAHUIM U HYKIAIOTCS
B YACTHYHOU PEKOHCTPYKITUH.

5. 1960-1980-¢ romel. Jloma 10 «dpaHIy3cCKHM» TpoeKkTaM. «bpexHeBku» cranu
3aKJTIOYUTEIBLHON CTaauel COBETCKOTO TPaJlOCTPOUTENHCTBA - CTpowauch ¢ 1964 mo 1982 roasl.
31aHusg MHOTOJTa)XXHbIE, MHOTOOJIOYHbBIE, UMENH JU(PTHI, MyCOPOIPOBOJBI U MPOCTOPHBIE KYXHH.
ITo cytu «OpeXHEBKM» — YIyYIIEHHBIE MMPOEKTHI «XPYILIEBCKOro» nepuoaa. M3smMenunacey BbICOTa,
KBapTUPBl CTalld MPOCTOpPHEE, IUIAHUPOBKA CTana yAoOHee, MOTONKU BBIIIE, CAHY3Ibl —
M30JIMPOBaHHbBIC, N30JIMPOBaHHbIE KOMHATHI (15-17 M?), netckue (8-10 m?), kyxuu (9 m?). Hamuume
OalkoHa WX JTIOHKUU OBLIIO 00513aTETEHBIM.

6. B mepuon 1990-2009 rr. cTpOUTETBCTBO KUJIbs B A3epOaiipkaHe TEPEKUIO MEPEXOTHBIH
MEpUOJI OT COBETCKOW CHUCTEMbl K PBIHOYHOHM, ¢ 3acToeM B Haudaje 90-x u3-3a MOJUTUYECKOMH
HECTaOMJILHOCTU U BOGHHOT'O KOH(IIMKTA.

7. Bropas monoBuHa 1990-x — 2000-¢ (1996-2009): Crabuiuzanust 1 pocT SKoHOMUKH (1996-
2000) mocIy>KuIu poCTy CTPOUTEIIBCTBRA.

8. coBpeMeHHBII nepuoa

Temnol srcunuuyHo2o CMmpoumenbcmad. Tabauya 2.
KoJnyecTBO KBapTHP, NOCTPOEHHBIX 32 epuo (roAbl) KosmmuecTBo Hacenenus (B %)

g0 1919 0,3

1919 -1945 1

1946-1960 8

1961-1970 19,7

1981-1990 20,8

1991-2000 16,4

2001-2010 8,4

nocne 2011 7,8



https://ru.wikipedia.org/wiki/1920_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1940_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D1%83%D1%89%D1%91%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D1%8F_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2_%D0%BA%D0%B0%D0%BF%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%B0
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BonpmmHCTBO HaceneHus A3zepOaikaHa MPOXKUBACT B KBApTUPAX, MOCTPOCHHBIX a0 1991
roja.

B 1920-1987-pI1x romax B peciy0Jinke OBUTH TTOCTPOCHBI XKHJIbIC JJOMa OOIIeH TuIomaapo 63,5
MJH. KB.M. O0muit xunumaeii GoHa B pecmyoiuke ¢ 1922-ro 1o 1987-ro ronos rojga yBeIuyuics
Ha 3,5 MutH. kB.M. " goctur 80,4 MITH. KB.M.

B wnayane 2000-x B AzepOaiijpkaHe 00bEM CTPOMTEIbCTBA JKWIIBIX 3JaHHH OBLI TOBEIEH 10
3 MiH. kB.M. B nocnenytomniue roasl 3Ta nudpa Havyaga CHUXKATHCS.

B pesynbprare sxoHOMUUeckux pedopm B 2005-0M Toay BeCh KWIMIIHBIN (OHI IO CPABHEHUIO
¢ 1990-piM rogom yBenmuuBIuch Ha 17,3% coctaBui 104,0 MuIH. KB.M. — B TOM YHUCJI€ TOPOACKOM
KUITUIIHBIN GoHT 59,3 MITH. KB.M., CEIbCKUHN KUIUIIHBIN QoH 44,7 MITH. KB.M.

Kunmumaenii poun B 2003 rogy coctaBisn 125 MITH. KB.M.

B 2022 rony sxummmHbli Gona cocraBuwn 200,7 MIIH KB.M. - B TOM YHCJIE TOPOICKON
YKWIHMIIHBIN (OHI BRIPOC B 2 pasa, celbckuii — B 1,5 pasza.

C 2003 mo 2022 rox oOmasi miom@ab XUIUIIHOTO (GoHAa yBenmuumwiachk ¢ 125 mimH M? 10
200,7 maH M?, 4TO cocTaBisieT pocT B 1,6 pasa.

Ecmu B mepuon ¢ 2009 no 2020 rox B AOmepoHCKOM paifoHe o0miasi TUIOMIa (b KIIAITHOTO
¢donna Beipocna Ha 140 %, TO B 1eJIOM MO CTpaHE POCT COCTaBWII JIMLIL OKoyio 24 %, a B psae
peruoHoB - B nipeaenax 20% [15].

Ha npotsxkennn 2010-2022 roma exeroaHbI BBOJ JXKUJIbs B A3epOaiipkaHe cOCTaBIsII 110 3
wiH. kB.M. B ron [13]. HUckmouenusimu cramu 2019 u 2020 roma — Ttak, B 2019 roxy oOmas
TJIOIIA b JKUJIbS, CIAHHOTO B DKCILTyaTanuio B AzepOaimkane, coctaBuia 9,5 MiIH. KB.M, 4TO B 4,2
pasa Gounbiie okazatens 2018 roxa [13].

B mepuon ¢ 2018 mo 2023 rox oOmiee KOIMYECTBO KBApTUP B CTpaHE YBEIWYHIOCH Ha 122
THICSIYM €AMHMIL, 4TO cocTaBisieT pocT Ha 11 %. Ilpu sTom 73 ThICAYM HOBBIX KBAPTUP — HWIIHU
okono 60 % — mpunuinch Ha baky, Cymraut u AGmepoHckuit peruos [13].

B 2022 roay B A3ep0aiimkane ObUIO MOCTPOCHO Ha 35,6% Oounbliie sxmibs [13]. BBoa coctaBmi
2,8 MJH . KB.M, U3 KOTOpbIX 78,5% - coctaBuia nojs >kuwibsi B ropojax u 21,5% B cenbckoit
mectHoct [13]. Tlo cratuctudeckum naHHBIM B AsepOaiimkane ¢ 2013 mo 2022 roasl ObLIO
MOCTPOEHO H CAAHO B 3KCILTyaTtaruio [2]:

AZORBAYCANDA INSAAT vo MEMARLIQ

Tabruya 3
TOJIbI CIIaHO MJIH. KB.M. KHJIOH TIJIOIIAIN
2000 3
2013 2,138
2014 1,978
2015 1,927
2016 1,677
2017 1,076
2019 9,5
2020 5,2
2022 2,8

CoriacHo TMOCJEIHUM JaHHBIM, KHJIWITHBIA (GoHI A3epOailmxkaHa, COCTABISET CBbINIe 227—
230 muH M? (2023) [2]. U3 HuUX okoJO 14 MIH. KB.M IPHUXOJIUTCS Ha JOJK I'OCYJapCTBEHHOI'O
(OOIIECTBEHHOT'0) M KOOTIEPATUBHOTO KIJIHMIIHOTO GoHma. 98% KuMImHOTO (OHIA MPUXOIUTCS
Ha TOPOJICKYIO MECTHOCTb.

Obwasa naowiads xeuauuinozo ouoa no 200am Tabnuya 4
1995 2000 2005 2010 2015 2020 2021 2022 2023
104 123,2 | 116 409,5 | 138 980,9 | 159 559,0 | 171 322,2 | 198 340,5 | 200 705,6 | 227 400,0 | 230 400,0

Ipumeuanue: no dannvim I ockomecmama Azepoaiidsncana [2]
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Hokazamenu niowadu scunuwnozo gponoa (no cocmosanuio na 2023 2.) [2] Tabauya 5

IToxazarenn Onenka

O0111as TWIOIIAAb KWIBIX 3IaHUN ~220 MitH M2

O06111as1 TUIOIIAAb HEXKMIIBIX 3IaHUNU ~80-90 muH M2

Mot sxmsioro donma ~70% oT Bcel 3aCTPOSHHOH IIONIaIN
Jouns Hexxuitoro GpoHaa ~30%

DHepProéMKOCTh KUJIMIIHOTO cekTopa B A3zepOaiimkane - 00bEM 3HEpruu, HEOOXOTUMBINA IS
oiJIepKaHusl KOM(POPTHBIX YCIIOBHA (OTOTUICHUE, OXJIAXKICHHUE, OCBEIICHUE, Topssdasi BoJa U JIp.)
[2]. Hexwunble 3qanust mOTPeOIAIOT MPUMEPHO YETBEPTh BCCH SHEPIHU MO CPABHEHHUIO C YKHJIBIM
cekropoMm. CoBpeMmeHHbIE dHEprodddeKTrBHBIE JXKWUIBIE JoMa B AsepOailjkaHe MOTPEOIIIOT
80—150 kBt u/m?*/ron, Crapsrit sxununiabiid porx — 10 400 kBt-y/mM*/rog.

Duepaoémrocmp KHcunuuyno20 cekmopa 6 Azepbaiioxcane [2]. Tabnuya 6
Tun xunes Cp CAUICE SHATCHHC XapakTepucTuka
9HEPro&MKOCTH
. Bricokas (250-400 IInoxas TEIUION3OJIAIHS, IIEIH,
Crapetid gornn (n0 1990) kBT1-u/M*/rox) Heo0xoIMMoCTh peMOHTa
[epuon crpourenscTia ¢ 2000 Cpennsist (150-250 Hapymenne HopM aspanuu u
mo 2015 kBT -4/M?*/Tronm) nHcoJsuH. [171acTHKOBEIE OKHA
CoBpeMEHHBIE KUIIbIE Hwxe cpennero (80-150 CoBpeMeHHBIE MaTepHAIIBI
KOMIUIEKCBI kBT1-u/M*/rox) Cucrembl KOHTPOJISL KIIMMaTa
Onepzoémrocms no cekmopam 3a 2023 2. [2]. Tabruya 7
CexkTop Jons B 061ieM notpebieHuu
Kunoit cextop ~35%
Hexwunoit cextop ~25-28%
[IpoMBINLIEHHOCTh ~22%
Tpancnopt ~15%
CenbcKoe X03SIHCTBO | IIp. ~5%

OCHOBHBIE TIPUYMHBI BBICOKOTO YPOBHSI JHEPronoTpeOsIeHUs: OTCYTCTBHE CTaHIApTOB
9HEProd(pPEeKTUBHOCTH; HET MOTHBALMU BIAAEIbIEB K MOAECPHHU3ALMH; CTApoe 00O0pyAOBaHHE
(mudTHI, cepBephl, KOHIUIIMOHEPHI, XOJOIMIbHBIE KaMephl U T.1.); mocTtpoiku 1o 2020 roga He
UMEIOT aBTOMAaTH3UPOBAHHOTO YIPABJICHUS CBETOM M KIIMMATOM.

OcHoOBHBIE MepbI 10 CHUKEHHIO YJHEPronoTpedIeHus :

BBenenne HalMOHAJIBHBIX CTaHAAPTOB U HOPMHPOBAHUS

Ceprudukanus HeXXUIBIX 31aHUH 110 YPOBHIO 3HEProd(hHeKTHBHOCTH

Hcnonb30BaHue CBETOJMOJHOIO OCBEIIEHUS

YcranoBka cucteM "ymHoro ynpasienus" (BMS, naTuuku 1BHKEHUS, KIUMAT-KOHTPOJIb)
Conneunsie maneny Ha Kpbimax TL] u mkon (mutoTHeIE MpoeKTh ecTh B baky u lllamkupe)
. Terumomnzonsnus hacagoB U OKOH

PCSYJIbTaTbI. CoBpemMeHHBbIE TPOOJIEeMbI KUJIUIIHOTO oHIA

e 3a TpomeaIe ACATHICTHS Ha3pesia OcTpasi HE0OXOAUMOCTh PEKOHCTPYKIMH JKHIJIUIIHOTO
doHa TOpOAAa MO APXUTEKTYPHBIM, TIPaJOCTPOUTENBHBIM M CTPOUTENIBHBIM TPEOOBaHUSM.
HeoOxonuma cpounass MozaepHH3anus kuioro (onma. MHOrHE W3 KHUIBIX 3TaHUH HMEIOT
UCTEKIIUI cpok skcruryaranuu. COCTOSHUE JKWiIbi 10 aJIMUHHCTPATUBHBIM paifoHam baky
paznuuHo. HekoTopple noMa HaxoIATCS B TSKEJIOM aBapUMHOM COCTOSIHUHM, @ TEXHUYECKHE
[OKa3aTeau JPYrMX JOMOB BIIOJIHE YJIOBJIETBOPUTEIbHBI, UYTO U IO3BOJIAET IPOBECTU
PEKOHCTPYKIMOHHbIE paboThl. Ilogxox k pemeHuto mpoOieMbl JOMOB HNEPBBIX MACCOBBIX CEpHid
MOJKET OBITh PA3JIMYEH: OT MOJIEPHU3ALUN—PEaOUIUTALUU—PEKOHCTPYKIMH CYILECTBYIOIIUX TOMOB
70 UX CHOCAa W HOBOH 3acTpoiiku. Ctapble JoMa JTOJKHBI OLIEHWBATHCSA IO PACXO/y PECypcoB, a
HOBBIE - CTPOUTBCS ¢ IPUMEHEHHEM 3HEProd((HheKTUBHBIX TEXHOIOTHI.

oakrwdE
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CrnenyeT OTMETHTD: yCTapeBIINEe KOMMYHHMKAIMH; HU3KO€ KauyeCTBO TEIUIO- U IIyMOU3OJISIIHH;
aBapuifHOE COCTOSIHME 3/1aHUi (TpeIluHbl, U3HOC MEPEKpPbITUI); HEOJHOPOJHOCTh >KUIMIIHOTO
dbonaa; mpeobnamanre MOpaabHO W (PU3MUECKH YCTApEBIIUX 3JaHUN, Pa3pbiB MEXIY CTapou U
HOBOH 3acTpoiikoil. 13 ananm3za xunuimHoro Gpoxaa ciaenyer, uro 10 70% HykIaercs B yTeIICHUH
U MOJEPHM3AIMH CHUCTEM OTOIUIEHUs; 3HEProd(p(EeKTUBHOCTh OCTAETCA KPUTHUECKH HU3KOM;
YIUIOTHEHHE 3aCTPOUKH NIPUBENIO K TPAHCIOPTHBIM NEPETPY3KaM U CHHKEHUIO KaueCTBa KU3HU;

IepcnextuBbl. Cpean KIFOUEBBIX ACIEKTOB TEKYIIETO COCTOSHUS M NEPCHEKTUB PA3BUTHSA
KUJTUIHOTO CeKTopa AsepOaiijkaHa: MOBBIIIEHUE YCTOHYNBOCTH TOPOJCKOM Cpe/ibl M BHEAPEHHE
SHEProd3(PPEeKTUBHBIX CTAHIAPTOB; WHU(PPOBU3ALNS TPaJOCTPOUTEIHLHOTO MpOIecca; PEHOBALMS
craporo (oHJa U yIydllIeHHe KauecTBa *kuibsi. Ha coBpeMeHHOM 3Tare pa3Butus AszepOaiimxkana
Ha TMEPeHUN TUTaH BBICTYIAIOT U MPOOJIEMBI pa3BUTHsA pernoHoB. Tak, ecnu ¢ 1990 mo 2021 rr.
6omnee 20% TeppUTOPUN CTPAHBI OKA3aJTUCh MOJ[ OKKYIAIUeH - OblJla YHHUTOKEHA MHOTOBEKOBAs
MaTtepuaiabHas KyJIbTypa AzepOaiikaHa, TpuIuHEeH YpoH nuHppactpykrype (Jlaumn, Kenpbamxkap,
3anrunan, ['y6anmsl, Jxabpaun, ®uzynu, Argam). s npeTBOpeHUs B KU3HB 1eNieil yCTOWYHBOTO
pazButus B cenax Aransl-1, II u [l 3aHrunanckoro paoHa CTpOSTCA IO TUITY «Y MHOE CEJIO».

Kwmmnas chepa AsepOaiijpkaHa aKTHBHO pPa3BHBAETCSA, YTO IIO3BOJISIET BBIJICIUTH
CIeNyIoIMe TEHACHIIMUA: POCT >KUIUIIHOTO (OHIa- B TOCJIEIHHWE TOABl HaOIIOJaeTCsl pocT
KWINIIHOTO CTPOUTENICTBA, OCOOEHHO B KpPYIHBIX Tropojax; IpeoOiaJaHue MHOI03TaKHbBIX
3TaHUM.

I'ocynapcTBeHHbIe MNpOrpamMMbl - PpEaJU3yIOTCS TOCYJApCTBEHHBIE MPOrpaMMBbl 10
OOHOBJICHHIO U YIYYIIEHUIO S>KUIUIIHOTO (OHIA, OJHAKO TEMIbl OOHOBIEHHUS OCTAIOTCS
HEJ0CTaTOYHBIMU ISl yJIOBJIETBOPEHMSI pacTyuiero crpoca. Cpeau rocy1apcTBEHHbIX MHHMIIMATUB
IIPOrpaMMbl COIMANBHOTO KUIIbs M UIOTEKU: ATEHTCTBO MO KUIMITHOMY cTpouTensctBy (MIDA)
peanusyer IpOeKThl JOCTYHOIO KHJIbS.

PexoHcTpyKkumMs aBapuiiHOro ()OHIA: aKTHUBHBIE ITPOTrpaMMbl PEHOBALMU U PEKOHCTPYKIIMHU
KHWIbs 1O TopojnaM A3sepOaimkaHa. ['ocriporpaMMbl MpeANoNaraloT CHOC aBapUHHOTO JKWIbS U
CTPOUTEIBCTBO COBPEMEHHBIX JKHIIBIX KOMILJIEKCOB C 3JIEMEHTAMHU «3EJIEHON apXUTEKTypb» [3,5].
BaxHplM HampaBlieHUEM SIBISIETCS BHEIAPEHUE MPUHIUIIOB YCTOMYMBOIO I'PaJOCTPOUTENLCTBA [4,
c.104]. B xoHeuyHOM wuTOre peyb HAET O KOMIUIEKCHOM TOBBIIIEHHMH YpPOBHSA KomdopTa,
0€30IaCHOCTH 1 OJIaroroITydust sKUTeNeH.

B nocnennee necsrunerue, B AzepOaiijpkane ObUT pealn3oBaH psii NHJIOTHBIX MPOEKTOB IO
BHEJPEHUIO JHEProcOeperarommx CUCTEM B MPOMBIIUIEHHOM W TpakJaHCKOM ceKkTopax. B
HacTosIIee BpeMs 3Ta paboTa BEAETCS I0J1 HEMOCPEICTBEHHBIM KOHTPOJIEM IJIaBbl FOCY1apcTBa Ha
0a3e pa3BUTHS 3aKOHOJIATEJILHOM 0a3bl U MOJI3AKOHHBIX aKTOB - Tak, B utoje 2021 roga Obl1 IPUHAT
3akoH «O palloHaJBFHOM HCHOJIB30BAHUU SHEPropecypcoB U sHeprodpdextuBHoctn» [14]. B
paMKax MEXIyHapOJHOrO MapTHEPCTBA TEXHOJOTUHA HIKOHOMUU SHEPIHMH aKTUBHO NPUMEHSIOTCS B
XOZIe CTPOUTEILCTBA XKUIHIIHOTO (oHa B KapabaxckoM perrose, rje cpeiv NpuMepoB - «yMHOE»
cesio Arasbl B 3aHTMIIAHCKOM paiioHe.

Kunumuas mnpobiema ocTaeTcst Cepbe3HOM CconuanbHOM mmpobiemoi B crpane. B
«Ctparernueckon T0p0oKHOM KapTe OCHOBHBIX HAINPABJICHUN Pa3BUTHUSA HALMOHAIBHON SKOHOMUKH
U KJIIFOUEBBIX OTpaclieit», yTBepxIeHHoi yka3oM [Ipesunenta Azepbaitmkanckor Pecryonuku [5],
B OCHOBHBIX c(epax CTpaHbl HPETyCMOTPEHBI JBa IPUOPUTETHBIX CEKTOpa: obecreyeHue
HACEJIEHHsl JOCTYIIHBIM JKUJIbEM 110 Pa3yMHOM LIEHE; U Pa3BUTHE KOMMYHAJIbHOI'O XO35HCTBAYCIyrn
(37EeKTpOIHEPrusl M TEIUIOBasi HEprusi, Boja u ra3. Crpareruyeckue OpUEHTHUPHI, 3aJI0KEHHBIE B
rOCyapCTBEHHBIX IIPOrpaMMax, IOATBEP)KJAIOT CHCTEMHBIM UM  JOJTOCPOYHBIA  XapakrTep
rOCyJJapCTBEHHOM 1€ATEIbBHOCTH B ’TOM HAIPABIICHUH.

CoBpemMeHHasI CUTyalusi OCJIOXHSIETCSI MHOTMMHU aCNEKTaMH, CPEAM KOTOPBIX TEHACHIIMS
pOCTa YMCIEHHOCTU HACEJIEHUs TOPOAOB, UYTO NPHUBOJAUT K YIUIOTHEHUIO TEPPUTOPHUM 3aCTPOUKHU
ropoaoB. Heo6xoumMo BHUMAaHUE YACTUTh U HEOIaronpuaTHeIM (hakTopam, BO3ACHCTBYIONIMM Ha
MIPOCTPAHCTBEHHYIO SHEPro3(h(PEeKTUBHOCTH MOCETIEHHU, OLEHUTh MEPONIPUSATHUSL SHEProcOepeKeHUs



IIPU IIJJAHUPOBAHUM TEPPUTOPUI B TPaJOCTPOUTENLCTBE. M, B TOKE BpeMs, pa3IMUHBIN XapakTep
HCTOPUYECKH CIIOKUBIICHCS IIIAHUPOBKH W 3aCTPOUWKH TOPOJCKHHA TeppuTopuit AszepOaiimkana
00yCJIOBIMBAET HEOOXOIUMOCTh U3YUYEHHUST SHEPTOIKOHOMUYECKUX OCOOEHHOCTEN U (POPMUPOBAHUS
IpagoCTPOUTEITHHON MOJIUTUKU 9HEeprocOepeKeHusl. Onpenensronmm napaMmeTpoM
SHEProcOepeKeHNsT B TPAJOCTPOUTEILCTBE SIBIISIETCS YHCICHHOCTh HACENECHWs] M IUIOMANb
noceneHuii. Ha moBecTke JHS HOBBIE MOIXOMABI K UCTIOIB30BAHUIO TEPPUTOPUI, HOBBIE TPEOOBaHUS
K apXHTEKType >KHJIBIX JOMOB M KOMIUIEKCOB. IHTEHCHBHBIM POCT HaceleHus AsepOaiikaHa Ha
HepBLIfI IJIaH BBIABUTACT 3ala4dy PpCEryjJvupoBaHUd PA3BUBAOMIUXCA CONHUAJIBHO-3KOHOMUYCCKHUX
poOiieM u TpedyeT pa3paboTku HaydHO 0OOCHOBAHHBIX peKOMeHAAui 1yt Oosee 3 PpeKTHBHOTO
yIIpaBJICHUS HaJl TOPOJICKON CPEHOH.
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SWOT-ananu3 :kuJuuHoro (pouaa AzepoaiiizkaHa B KOHTEKCTe
nepexoaa K ycroiiunoii ('3enéHoii'") 3acTpoiike Tabauya 8

S — Strengths (CusbHbIE CTOPOHBI) W — Weaknesses (Cabble CTOPOHBI)

Beicokuii moTteHuMan g MOAEPHU3ALUU:
Crapenue >xuiauiqHOro (oHAa: OombIIas 4YacTh
0oJbIIIas 4acTh KIIMIIHOTO (pOHAA HYKIAeTCs B .
N —— ($hoHIa MOCTPOEHA B COBETCKUM MIEPHOI U CETOIHS HE
P COOTBETCTBYET DKOJIOTHMYECKUM U TEXHHYECKUM
Pa3sButas crpoutenbHas wWHIycTpus. boinblioe
TpeOOBaHUAM.

KOJIMYECTBO CTPOUTEIBHBIX (hUPM

T'ocynapctBeHHas MOJIEPIKKA. [TpunaTsI
CTpaTeTuu YCTOMYMBOTO pAa3BUTHSA. YdYacTHE B
MEXITyHAPOJIHBIX KIMMATHYECKUX COTJIAIICHUIX,

Huskuit ypoBenb sHeprospeKTHBHOCTH:

Crnabass TEIUIOM3OJIALUS, YCTAapeBIINE CHCTEMBbI
OTOIJIEHUS] M  BEHTWIALMM, HU3KUH  ypOBEHb
rcnoib3oBanuss BUD (B0300HOBISIEMbIC MCTOYHUKH

COP29 B baxky.

SHEPTHH).
AKTHBHOE HOBO€ CTpoWTenbcTBO: Ilepmon n

OrpanuueHHast OCBEIOMJIEHHOCTb HAacCeJICHUS U
XapaKkTepu3yeTcst WHTEHCUBHBIM pocToM

OTCYTCTBHE HAIIMOHAIBFHOTO «3EIEHOT0» CTaHIapTa,
HOPMAaTUBOB MO YCTOHYHUBOMY CTPOUTENLCTBY /
SHEProayanuTy 34aHHil

KHUITUIIHOTO CTPOUTENHhCTBA. ECTh BO3MOXKHOCTH
BHeIpeHUs "3en€HbIX" CTAaHAAPTOB Ha YPOBHE
MIPOEKTHPOBAHUSI.

O — Opportunities (Bo3amoxxHOCTH)

T — Threats (YTpo3b1)

[lpuBneyenne MeXIyHapOAHBIX HWHBECTHLIUH.
Pazutne BHWO wu  "yMmMHBIX"  TEXHOJOTHIA:
COJIHEYHAasT M BETPOBAs DOHEPrusi, CHUCTEMBI
«YMHBIH JOM», ITUGPOBBIC JATIMKU TOTPEOJICHUS
SHEPTUuH U BOJBL.

Co3nganne HOpPMaTHUBHOM 0a3epl:  pa3paboTka
HAIIMOHAIBHOTO CTaHJapTa CepTUQHUKAIMH  C
yueroMm 3apyoexxknoro onbita (BREEAM, LEED u
np.). BEenpenue o00s3aTenbHOTO DHEProayaura u
«3en€HBIX» HOpM. MoepHu3auus KHUIUIIHOTO

®duHaHCOBBIE TPOOJIEMBl HACEJCHHS: MHOTHE HE
AMEIOT  BO3MOXXHOCTH  TIPOBECTH  «3EIEHYIO»
MOJIEpHM3AIMI0 0€3 TOCYIapCTBEHHON MOIACPKKU
WiH CyOCHIniA.

3amep)Kku B CO3JIaHMM HOPMATUBHON 0a3bl U
pa3paboTKH HAIIMOHATIBHOTO CTaHapTa
CepTudUKaIUH.

OTCyTCTBHE  MEXaHU3MOB  TOPUHYXKICHUS K
MePEexXoly K YCTOWYMBOMY 3€JICHOMY CTPOUTEILCTBY

dhouma

Ceprudukanus 4 NACNOPTU3ANMS KUIHITHOTO (PoHAA

Ceptudukanuss BKIIOYaeT B ce0S OICHKY COOTBETCTBUSI MHOTOKBAPTHPHBIX JOMOB
CTaHIapTaM, MOATBEPIKIAIONIUM UX 0€30IMaCHOCTh M KadecTBO I morpedureneit. CepTudukanus
MO3BOJISIET Pa3BHBATH TIEPEIOBBIC MHHOBAIIMOHHBIC pPa3paOOTKH, JBHTAIONIME OTPacib BIEPE,
nemaer 3maHus  Oosiee 3HEProdh(EKTUBHBIMH, YTO CHI)KAeT CTOMMOCTh WX JalbHEHIIen
IKCILTyaTaIumy.

CepTudukaiuss cTaporo KWIMIIHOTO (OHIAa — ITO OLEHKA €ro COOTBETCTBUS TPEOOBAHUSIM
0e3omacHOCTH, KOM(popTa ¥ YHEPro3PPEKTUBHOCTH U BO3ZMOXKHOCTD MOJIYUEHHSI «T0OPOBOJILHOTO)
cepTU(HKATa, TOATBEPXKIAONIMIA €ro Ka4eCTBO M TMOBBIMIAIOIINNA PUBICKATEIBHOCTh IS
nokymnatesneil. B 3ToM ciydyae mpoBOST OLIEHKY COCTOSIHHS KOHCTPYKIUH, WHKEHEPHBIX CHCTEM U
9HEProd3PpPeKTUBHOCTH.
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PexomeHaanmu 1o cO31aHMI0 HALIMOHAJIBHOM CHCTeMbI CepTH(UKALMN:

1. Pa3zpaboTka HalmoHanmpbHOTO cTaHAapTa «3enéHoe 3naHue AsepOaiimkaHa», OCHOBAHHOTO Ha
anantupoBanHHbix npuHnunax LEED, BREEAM wu EDGE wu 1p., y4uThIBaromero
KIIMMATHYECKHE 30HBI CTPaHbl M CTPOUTENBHBIC TPAIHUIIHH.

2. BeneHne 00s3aTebHOM SKOJIOTHYECKOH KCHEPTU3Bl I BCEX KPYIHBIX JKUIIBIX IMPOCKTOB
(MHOTOSTaKHBIE KOMILIEKCHI, COIIMAIbHOE KUIbE, IPOEKThI Ha BOCCTAHOBJICHHBIX TEPPUTOPHUIX
Kapabaxa).

3. ®opmupoBaHue HOPMaTUBHO-TIPABOBOM 0a3bl, BKJIFOYAIONIEH TpeOoBaHUS K
9HEProd3(PPeKTUBHOCTH, UCTIOIH30BAHUIO BO30OHOBIISIEMBIX UCTOUHUKOB SHEPTUH, YNPABICHHUIO
BOJHBIMU PECypCcaMU U OTXOJaMH.

4. Co3/aHue CUCTEMbI CTUMYJIOB JIJIsl IEBEJIONEPOB M UHBECTOPOB: HAJIOTOBBIE JIIOTHI, CYOCUANH,
JOCTYT K «3€eNIEHBIM» UHBECTUIIMOHHBIM (hoHmaaMm u ESG-dunancupoBaHUIo.

5. [lonroroBka KajgpoB M TMOBBbIIIEHHWE KBaIU(UKAIMKU: BHEAPEHHE O00pa30BaTENIbHBIX MPOTpaMM
JUIS. apXUTEKTOPOB, HHKEHEPOB U JEBEJIONEPOB; CO3/IaHHE IIEHTPOB KOMIIETEHIIUH 10 3eIEHOMY
CTPOUTENLCTRY.

6. [MunotHele TpoekThl B baky u pernoHax (0COOCHHO HAa OCBOOOXKIEHHBIX TEPPUTOPHSIX) IS
anpoOanyy HallMOHATFHOW CepTU(PHUKAIIMOHHON CUCTEMBI U JeMOHCTpaluu e€ 3EeKTUBHOCTH.

7. CucreMa MOHUTOPHHTA M OTYETHOCTH: €KETO/[HAs OIIEHKA BHEJPEHHBIX MMPOCKTOB IO KITFOUYEBBIM
UHANKaTOopaM (sHepronorpediaeHue, BbIopocsl CO2, KoMGOPT U 370POBBE KUTENIEH).

3aki0ueHune

Co3manne HalMOHAJIBLHOW CHCTEeMBbI cepTuduKanuu xmioro ¢GoHaa B A3epOaiikaHe sSBIsSETCS
CTpaTEerMuecKOil HEOOXOAMMOCTBIO [UUISl TIOBBIMICHUS SHEProdPPEKTUBHOCTH, HKOJIOTHUECKON
0€30MacHOCTH W KadecTBa KWibi. Peabunmutanusi pallOHOB C COBETCKUM HAaclleJUEM OJDKHA
YYUTHIBATh COIMAIbHBIC, SKOHOMUYECKHE U KIMMATHUYECKHE OCOOCHHOCTH CTpaHbl. AmanTarus
MEXAYHAPOIHBIX CTAHIAPTOB CEPTU(UKAIMKM K HAIMOHAIBHBIM YCIOBHSIM TO3BOJIUT BHEAPUTH
3eJIEHOE CTPOUTEIHCTBO, CTUMYJIMPOBATh MHHOBAIIMU M CIIOCOOCTBOBATh YCTOMYMBOMY Pa3BUTHIO
TOpOJCKUX TeppuTopuil. Takol MOAXOA TO3BOJUT BHEAPUTH 3€JIEHOE CTPOUTEIBHCTBO,
CTUMYJIMPOBATh MHHOBALIUU U O0ECIIEUYUTh YCTOMUYMNBOE Pa3BUTHE TOPOJICKUX TeppuTopuii. Takum
o0pa3om, GOpMHUPOBaHNE CHUCTEMBI CEpTU(UKALINU KUIOTO oHIa B AzepOaiiykaHe BhICTyHaeT He
(bakyIbTaTUBHON Mepoi, a OOBEKTUBHO 00YCIIOBIEHHON HEOOXOAMMOCTBIO, CBSI3aHHOM C 3aJladyaMu
MOBBIIICHHS] YHEPTrod(PPEKTUBHOCTH, IKOJOTUUECKONM OE30MaCHOCTH M YIPABISIEMOCTH Pa3BUTHUS
KUJIHIIHOTO CEKTOopa.
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AZORBAYCANDA “YASIL TIiKINTi” KONTEKSTINDO YASAYIS FONDUNUN
SERTIFIKASIYALASDIRILMASININ AKTUALLIGI (ekologiya, energetika, urbanizastya)
mem tizra f.d. Salimova A.T. Azarbaycan Insaat vo Memarlq Elmi-Tadgigat Institutu

Xiilasa: Moqalodo enerji somoraliliyinin, ekoloji tohliikesizliyin vo monzil keyfiyyotinin
yliksoldilmasi moqsadilo Azorbaycanda yasayis fondunun milli sertifikatlagdirma sisteminin
yaradilmasimin zoruriliyi nozordon kegcirilir, miixtolif seriyali yasayis binalar1 vo beynolxalq
sertifikatlagdirma standartlart tohlil edilir. “Yasil tikintinin” totbigina vo sohar orazilorinin dayaniql
inkisafina gorait yaradan osas meyarlarin Olkonin iqlim, sosial vo iqtisadi xiisusiyyatlorino
uygunlagdirilmasi iigiin yanagmalar toklif olunur.

Acar sozlar: yasayis fondu, sertifikatlasdirma, enerji somoraliliyi, dayaniqh inkisaf.

THE RELEVANCE OF HOUSING STOCK CERTIFICATION IN THE CONTEXT OF “GREEN
BUILDING” IN AZERBAIJAN (ecology, energy, urbanization)
PhD in architecture Salimova A.T. Azerbaijan Scientific Research Institute of Construction and Architecture

Summary: The article examines the necessity of establishing a national housing stock
certification system in Azerbaijan to improve energy efficiency, environmental safety, and housing
quality. Historical typical residential series and international certification standards are analyzed.
Approaches are proposed for adapting key criteria to the country’s specific climatic, social, and
economic conditions, thereby facilitating the implementation of “green building” practices and the
sustainable development of urban areas.

Keywords: housing stock, certification, energy efficiency, sustainable development.
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YPBAHUCTUYECKAS TPAHC®OPMAILIUSA KAPABAXCKOI'O U BOCTOYHO
-3AHTE3YPCKOI'O SdKOHOMMWYECKHNX PAMOHOB Y POJIb SHEPTOY®®EKTUBHOCTH
KAK CTPATETMYECKOI'O ®AKTOPA YCTOMYHUBOI'O PA3SBUTHUS
ooxmoparm Maxmyooe P.P. Asepoationcanckuii Yuueepcumem Apxumexmypol u Cmpoumenbcmea
E-mail: Rashadmahmudov23@gmail.com

AHHoTanusi: OJHUM U3 KIHOYEBBIX ()AaKTOPOB B Pa3BUTHUU BO30OHOBISIEMOW SHEPTETHKU
CerOJHSI BBICTYNAET NPUHIMI SHEProdpPEKTUBHOCTH, KOTOPBIH OOECIeYMBAaeT palMOHAIBLHOE
HCIIOIB30BaHUE PECypcoB M (OpMHUpPOBAHUE YCTOMUMBOW TOPOJICKON cpenbl. B maHHON cTathe
HHEpProdPeKTUBHOCTh PACCMATPUBAETCS KAaK CTPATETHUYECKUN IJIEMEHT yCTOWYMBOIO Pa3BUTHS B
nporecce ypOanuctuueckoi TpaHchopmanmu Kapabaxckoro u  BoctouHo-3aHTre3ypckoro
SKOHOMHMYECKUX palOHOB. TeopeTrnueckas 4acTh CTaThbU ONMUPAETCA HA KOHUEMIMU YCTOMYHBOTO
pa3BUTHSA W MEXIyHAPOJHBIN ONBIT BHEIPEHHs] 3HEpProcOeperarmmux TEeXHOJIOTHH, BKIIOuYas
MEKAyHapoaHble mnpakTuku [6, ¢.134-142]. B cBow ouepenr KapabGaxckuii u Bocrtouno-
3aHre3ypckuil 9KOHOMUYECKHE paiiOHBI BBHICTYIAIOT HE TOJIBKO YKOJIOTUYECKUM MPHUOPUTETOM, HO U
KIIFOUEBBIM COLIMAJIBHO-3KOHOMHUYECKHUM PECYpCOM, ONPEACIAIONIMM KaueCTBO KU3HU HACEIEHUS U
JOJTOCPOYHYIO YCTOMYMBOCTH B Mpolecce ypOaHuctuueckord Tpanchopmanuu. [omorHUTETHHO
paccMaTpuBalOTCA  HAllMOHAJbHBIE  CTPaTeTMM M HOPMATUBHO-TIPABOBbIE  MHMIIMATHUBBI,
HampaBlieHHble Ha (OPMHUPOBaHUE «3€NEHOW SKOHOMHKN» [8], a TakKe MPHUBOISATCS MPHUMEPHI
MWIOTHBIX MPOEKTOB, PEATM3YEMBIX B a3epOailKaHCKUX TOpoiaX. B yCIoBHAX MOCTKOH(INKTHOTO
BoccTaHoBleHUs: KapabGaxckoro um BocTouHo-3aHTe3ypcKOro peruoHoB SHEProdpQpexKTUuBHOCTDH
BBICTYIIAET HE TOJIbKO MHCTPYMEHTOM CHMKEHUS SKCIUTyaTallMOHHBIX PACX0Jl0B, HO U1 MEXAHU3MOM
MOBBIIICHHS] YCTOMYMBOCTH TOPOJICKON Cpebl K KIUMATHUYECKHM M COIMaIbHO-3KOHOMHYECKUM
BBI30OBaM [4,8].

KiaroueBble ciaoBa: »HeprodHeKTUBHOCTb, YCTOMYMBOE pa3BUTHE, YpOAHUCTHKA,
MTOCTKOH(JIMKTHOE BOCCTAHOBJICHUE, 3€JI€HAsi YKOHOMHUKA.

OOecnieueHne pa3yMHOIO HCIOJIb30BAHUS HYHEPreTUUECKUX PECYpPCOB M CHUIKEHHE Bpela
OKpY’KalolIel cpele CTAaHOBIATCS Bce Ooyiee BaXXKHBIMH aACTIEKTAMH COBPEMEHHBIX MOJeIei
TOPOACKOr0 pa3BUTUA. B 3TUX ycnoBUSX 3HEprorpeKTUBHOCTh pacCMATPUBAETCS KaK OJIUH M3
KJIIOUEBBIX ~ NPUHIMIIOB yCTOWYMBOTO pAa3BUTHSA, IIO3BOJIIIONIMA  OJHOBPEMEHHO peIlaTh
HKOJIOTUYECKHE, COLMANbHBIE M OJKOHOMHYeckue 3amaun. [ AsepOaijpkana mpoOiema
9HEprod(HEeKTUBHOCTH MMEET CTPATErHYecKoe 3HAuCHHE, NMOCKOJBbKY CTpaHa AaKTHBHO PEaN3yeT
KypC Ha «3eJEHYI0 SKOHOMHUKY» U pa3BUTHE BO300HOBISIEMBIX MCTOYHHKOB 3Hepruu. OcoOeHHO
aKTyaJbHBIM JIaHHBIK Bompoc craHoBuTcs B Kapabaxckom u  BoctouHo-3aHre3ypckom
HKOHOMHUYECKUX PaiOHAX, IJIe MPOIECChl MOCTKOH(IUKTHOIO BOCCTAHOBJICHHUS TPEOYIOT BHEIPEHUS
MHHOBALIMOHHBIX apXUTEKTYPHO-TUTAHUPOBOYHBIX M MHXXEHEPHBIX pemeHuid. Llenpio uccnenqoBanus
ABIISICTCSI QHAJIU3 POJIM HEProd(PPEeKTUBHOCTH B (OPMHUPOBAHUHU YCTOWUYHMBOM TOPOJCKOM CpeIibl
pETHOHA U BBISBICHHUE TIEPCTICKTHB €€ JaTbHEHIIETO Pa3BUTHSL.

OHeprod(peKTUBHOCTH ONpEAeIsIeTcs KaK ONTHMAaJIbHOE HCIOJIB30BAHUE SHEPTOPECYPCOB
st o0ecTiedeHus 33JaHHOTO YPOBHS KOM(OPTa, MPOM3BOAUTEIFHOCTH M KauecTBA XKM3HU IIPH
MUHHMAJIBHBIX 3aTpaTtax. B Hay4HOH nuTeparype JaHHBIA NMPUHIUI PACCMATPUBACTCS HE TOJIBKO
KaK TEXHHUYECKHH IOIXOJ K CHIDKEHHIO TOTPEeONICHUs JHEpruu, HO M Kak (yHIaMeHTaJbHas
KaTeropusi yCTOWYMBOTO pAa3BHUTHUS, CBA3BIBAIOUIAS BOEIWHO HKOJOTHYECKYIO YCTOHYMBOCTS,
HSKOHOMHYECKUH POCT M couuanpHOoe Onaromony4ne odOmiectBa. COrjlacHO NaHHBIM, MpPOTrpaMma
OOH no nacenennsiM nmyakTam (OOH-Xa6urar), noBeimerne 3Heprodp(HEeKTUBHOCTH B ropojax
CIIOCOOHO  COKPaTUTb BBIOPOCHI MAapHUKOBBIX Ta3oB 10 40%, CyLIECTBEHHO CHU3UTh
OKCIUTyaTallMOHHBIE PACXOABl HAa COJIEp)KaHHWE 3MaHUA W MHPPACTPYKTYpHI, a TaKKE YMEHBIIUTh
Harpy3ky Ha CHCTeMbl 3Heproodecneuenus [5, c¢.3]. Kpome Ttoro, sneproaddexTiuBHbIe MEpHI B
CTPOUTENIBCTBE M T'PATOCTPOUTEIHCTBE PACCMATPUBAIOTCS KaK KIIOYEBOH MHCTPYMEHT OOpBOBI €
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W3MEHEHHWEM KJIMMaTa W TOBBIIICHUS YCTOWYMBOCTH TOPOJOB K BHENTHUM ODKOJIOTHYECKUM H
SKOHOMHUYECKHUM BBI30BAM.

[IpakTueckoe 3HaueHHe HSHEProd(GHEeKTUBHOCTH MPOSBISETCS B LIMPOKOM CIIEKTpE
HAMpPAaBIICHUH: OT BHEJIPECHHSI TETJIOM3O0JISAIMOHHBIX MAaTEPUATIOB U «YMHBIX» WHXCHEPHBIX CHCTEM
JI0 Pa3BUTHsI BO30OHOBISIEMBIX HCTOYHHUKOB JHEPTUM M TU(PPOBBIX TEXHOJOTUN YINPaBICHUS
sHepromnoTpedieHrneM. B ypOaHHCTHYECKON MEepPCHEKTUBE 3TO O3HAYaeT HE TOJIKO CHIDKEHHUE
HHEPro3aBUCUMOCTH M DKCIUTyaTallMOHHBIX 3aTpaT, HO M CO3/JaHHe KOM(DOPTHOH, 370pOBOH U
JKOJIOTUYECKH YCTOMYUBOU FOPOACKOMN CPEJIBIL.

Takum o00pazom, 3HEprodPGEeKTHBHOCTP MOXXHO pacCMaTpUBaTh KaK CTPATETHYCCKUMN
(bakTop, KOTOPBIH (OPMHUPYET JOITOCPOUYHBIE OCHOBBI Pa3BUTHA TOPOJCKOM HHPPACTPYKTYPHI U
HAmpsIMyl0 BJIMSIET HAa KOHKYPEHTOCIIOCOOHOCTh PErMOHOB, HMX COIHMAIbHYI0 CTaOMIBHOCTD H
KaueCTBO KU3HHU HACEIICHHUS.

MeskayHapOIHbIH ONBIT.

OneIT BOCCTAHOBJICHHSI TEPPUTOPUN TOCIHE BOOPYKEHHBIX KOH(IUKTOB U KpPU3HCOB
JEMOHCTPUPYET, 4YTO TaKHe PErHOHbl MOTYT TMpeBpaliaTbcsl B IUIOMAAKU JJIs BHEAPEHUS
WHHOBAI[HOHHBIX TEXHOJOTHI U YCTOWYMBBIX IPAOCTPOUTEIBHBIX MPaKTHK [7, ¢.12-13]

ITocne BoeHHBIX KOH(PMKTOB 1990-x TOmOB psinm ropomoB bocHum u I'eprieroBuHBI
HCIIOJIH30BaJIM BOCCTAHOBIIEHHE KaK BO3MOXKHOCTH IE€PEX0/ia HAa HOBBIE CTAH/IAPThl CTPOUTEIHCTBA.
B uactHocTH, B CapaeBo u MocTape NMpUMEHSUIUCH SHEprocOeperaronme TEXHOIOTUH B KUJIOM
CEKTOpE, aKTHUBHO BHEAPSIIUCH COJIHEUHBIC KOJUJIEKTOPHl W JIOKAJIbHBIE CUCTEMBI OTOILICHUS.
Mexnaynapoansie opranusaruu Eponetickuii coro3 (EC) u [Iporpamma pazsutus OpraHuzaruu
O6benunénnpix Hammit (ITPOOH) paccmaTtpuBanu 3TH ropojia Kak «IHJIOTHBIE TOJUTOHBD) IS
JEeMOHCTpAIMU 3HEProdGHEeKTUBHBIX PEIICHUI B YCIOBUSIX OrpaHMYCHHBIX pecypcoB [1, c. 1-4].

[Tocne xpusuca 90-x romoB mpouwioro cronerus cronuua Pyannsl ropox Kuramu Obina
MEPEeCTPOCHA C aKI[CHTOM Ha YCTOWYHMBOE Pa3BUTHE U IKOJOTHUECKYI0 Oe3omacHOCTh. B Kuramm
Pa3BHBAIMCH TMPOCKTHI IO HWCIOJIB30BAHUIO BO30OHOBIIIEMBIX HCTOYHHKOB JHEPTHH, CO3IaHHUIO
«3ENEHBIX TOSICOB» M BHEIPEHUIO YHEProdP(HEKTUBHOTO OOIIIECTBEHHOTO TPAHCIIOPTa. DTOT MOIXO
MIO3BOJIHJI TOPOJLY CTaTh MIPHUMEPOM YCTOWYHMBOH ypOaHUCTHKY B Adpuke.

CkannunaBckue ctpanbl (Janus, I[lIBenms, HopBerus) XOoTs OHM He SBISIOTCS TMOCT
KOH(DJIUKTHBIMM ~ PETHOHAMH, TaKXe AaKTUBHO HCIOJIb30BAIM  CTPATETHYECKUE MOMEHTHI
MOJICPHU3ALIUY JIJIsl BHEIPCHUS <«3eN€HBIX» TexHojoruii [3, ¢.11-13,58]. Konenraren, Hampumep,
CTaJl OJJHUM M3 MIEPBBIX TOPOJOB, IJI€ TOBCEMECTHO BHEAPEHBI «yMHBIE» CUCTEMBI OCBEILICHHUS, BEJIO
nHpacTpyKTypa U JIOKajJbHas dHEPreTHKa Ha OCHOBE BETPOBOM PHEPruH. DTHU IMPAKTUKU YacTO
paccMaTpUBaIOTCS KaK MOJIENb JJI1 HOBBIX U BOCCTAHABIIMBAEMBIX TEPPUTOPHIA.

Onweir  EBpomeiickoro cors3a, CkaHAMHABCKUX CTpaH W AQpPHUKH TOKa3bIBAaeT, YTO
9HEProd3(PPEeKTUBHOCTH YCIEUTHO HHTETPUPYETCS B TPAAOCTPOUTENLHYIO TIOJTUTHKY Yepes:

® IICTIOJB30BaHUE «KYMHBIX» dHeproceTeit (Smart Grid)

® T[PUMEHEHHE BHICOKOA()(DEKTHBHBIX CTPOUTEITHHBIX MaTEPHATIOB

® pa3BUTHE OOIIECTBEHHOTO TPAHCIIOPTA C HU3KUM YPOBHEM BBHIOPOCOB
® BHEApPEHHE BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH B JKUJIOM CEKTOPE

OTH TNPaKkTUKH OCOOEHHO AaKTyalbHbI [UIsl TMOCTKOH(JIUKTHBIX TEPPUTOPHUH, T/e
BOCCTAQHOBJICHHE TOPOJOB COMNPSDKEHO € HEOOXOIWMOCTHIO MOJECPHU3AIMU BCEH WHKEHEPHOU
UHGPACTPYKTYPHL.

JHeprerudecknii norennuag Kapadaxckoro u Bocrouno-3anre3ypckoro perunoHoB.

Mmuorue ropoaa Kapabaxckoro u BocToyHO-3aHre3ypckoro 3KOHOMHYECKHUX pPailoHOB
MOJIYYHJIM CEPhE3HBIE pa3pyllieHus B pesyibTaTe KoHpaukTa. HapyreHa cucreMa MHKEHEPHBIX
KOMMYHHKAIMI, pa3pylIeHbl >KWIble KBAapTaldbl U OOIIECTBEHHBIE 374aHUSI. B 3THX yCIOBHSX
BO3HHMKAET YHUKAJIbHAS BO3MOXXHOCTD ISl IPUMEHEHHUsST SHEPTrod(h(PEKTUBHBIX PEIICHUN «C HYJIIS»,
YTO BBITOJHO OTJIMYAET PETHOH OT CTapbIX YpOAHU3UPOBAHHBIX TeppuTopHii [8].
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DHepreTuyeckasi CTpaTeruss MOCTKOHQIMKTHBIX PErMOHOB WIpaeT KIIYEBYIO pOJib B
00ECTeYeHUH JOJITOCPOYHOM YCTOWYMBOM BOCCTAHOBJIEHHH, a TaKkke B (OPMHPOBAHUU HOBOM
Mozenn ypoanuctudeckoro pazputus. s Kapabaxckoro 3KoHOMHUYECKOTO paiioHa, MEePeKUBILIETO
MaciiTaOHble pa3pylIeHUs, BONPOC DSHEPrOCHAOXKEHUS M BHEAPEHUS HHEProdpQpeKTUBHBIX
TEXHOJIOTHI CTAHOBHUTCS HEOTHEMJIEMON YaCThIO OOIICH MpOTrpaMMbl COIHMAIBHO-IKOHOMUYECKON
peHHTEerpalii M MPOCTPAaHCTBEHHOW TpaHcdopmanuu. B  ycinoBusx riao0anbHON IOBECTKH,
OPUEHTHPOBAaHHOW Ha COKpAaIllEHHE BBIOPOCOB U TMEPEeXoJ K BO30OHOBISIEMBIM HCTOYHHKAM
sHepruu, AzepOailjkan paccMaTpuBaeT TeppuTopun Kapabaxckoro sKOHOMHUYECKOTO paiioHa Kak
CTpaTeruueckuil IiaiyiapM g anpoOanuy «3eJE€HONH PKOHOMUKW» U CO3JaHUS 30HBI «UHCTOTO
HYJIEBOT'O BBIOpOCay.

[IpenBapuTenbHble MCCIEAOBAaHUS BBIABWIM 3HAYUTENbHBIM TEXHUYECKUM MOTEHUUAN IS
pa3BuTHS  BO300OHOBIsieMOM »Hepretukd B  Kapabaxckom u  BocTtouno-3aHresypckom
HKOHOMHYECKUX paiioHax [9]:

Texnuueckuit nomenyuan 01 pazeumus 60300H061aemoii Inepzemuxu ¢ Kapabaxckom u

Bocmouno-3anzesypckom 3konomuueckux paiionax Tabnuya 1.
Conneunasn ynepzus Bemposnepzemuxa T'uopoauepzemuxa
B paiionax I'vbaonvl, 3aneunan, B eopnvix 3onax Jlawuna u Cywecmeenmuwvie pecypcol
IDicebpaun u Quzyau Kenvbaooicapa onpedenén cocpedomouensl 8 bacceline pexk
NOMeHYUal CONHeYHOU MexHUu4ecKull NOmeHyual 6emposol Tepmepuaii u Xakapu, a makoice ux
2eHepayuu oyenusaemcs oonee | suepeuu 8 06véme okono 2000 MBm, NpUMOoKax, 4mo no3eosem
yem ¢ 7200 MBm, umo oenaem Umo OmKpwI8aem WUpoKue PA38UBATNL MATLYIO U CPEOHION0
9MU MepPUMOPUU OOHUMU U3 803MOACHOCIU 0TI CMPOUMENLCMEA 2UOpOdHEp2emUKy
Hauboee nepcneKMuGHuIX 8 COBPEMEHHBIX GEMPSHBIX NAPKOB
cmpane

Takum o0Opa3oM, peruoH o0yagaeT JUBEpCUPUIMPOBAHHBIM H  COATaHCUPOBAHHBIM
MOTEHILIMAJIOM, KOTOPBI MOET 00ecHeuyuTh HHEPreTHUECKYyl0 HE3aBUCUMOCTh M YCTOHYHMBOE
pa3BUTHE B AOITOCPOYHOMN NEPCIIEKTUBE.

@opMHpOBAaHUE  COBPEMEHHOW  HIHEpPreTMYeckoil  MH(pacTpyKTypbl u  oOeclieyeHue
HHEPreTUYEeCKON OE30MacHOCTH PAacCMATPUBAIOTCS KaK KJIFOUEBBIC HAIPABICHUS BOCCTAHOBJICHUS
Kapabaxckoro skoHOMHUYECKOTO paiioHa. PazBuTue sHEpreTMueckoro CeKTopa 31ech MpuoOpeTaeT
CTpaTeruyeckoe 3HA4YeHHE, TaK KaK OHO OJHOBPEMEHHO pEIIAeT JIBE 3aJaud: JIMKBUIALUIO
MOCIEJCTBUM Pa3pyIlIeHU W CO3[aHHUE MPUHIUIHAILHO HOBOW MOJENIH YCTOMYMBOTO Pa3BUTHUS
pervoHa.

B 2021-2022 rr. ObulM BOCCTAaHOBJIEHBI M BBEACHBI B OKCIUTyaTallUI0 YeTHIPE
THJIPOIIEKTPOCTaHIMK 001Iel MomHOoCcThio 20,2 MBT, KoTOpble 00ecnieuniu TepBhie pealbHbIC
mard B GOpMUPOBAHUU JIOKAJILHOW BO30OHOBISIEMON T'eHepaluu area gov. 9T 00BEeKThl, XOTh U
CpPaBHUTENBHO HEOONbIIME 1O MOIMHOCTH, WIPAIOT KIIOYEBYID pOJb B  O0ECICYCHHUU
HHEPreTHYEeCKOW aBTOHOMHUHU OTHENbHBIX pPalOHOB, CO3/1aBas OCHOBY [UIsl TOCJIEIYIOIIETO
MacuTadupoBaHus Oosiee KpynHbIX IpoekToB. B 2024 roay 19 mas nporuia nepeMOHUN OTKPBITUS
THJIpOdJIeKTpocTaHuil «XyaadepuH», MOCTPOCHHOM Ha peke Apac ¢ ydacTUeM HpPe3HJICHTOB
Azepb6aiikanckoit Pecriyonuku u Mcnamckoit PecniyOnuku Upan, obmieit momHocteio 140 MBT
— «Xynadepun» (100 MBtT) u «I's13 Tamacey (40 MBt1) [10]. DT 00BEKTHI HMEIOT
CTpaTeruyeckoe 3HA4Y€HHE, MOCKOJBbKY HE TOJBKO YKPEIUIAIOT SHEPreTUYecKyro 0e30MacHOCTh
CTpaHbl, HO U CIIOCOOCTBYIOT Pa3BUTHIO NMPUTPAHUYHBIX TEPPUTOPHM, CTUMYIUPYS UX COLMAIBHO-
SKOHOMHYECKYIO0 AKTUBHOCTb. JHEProd(PeKTUBHOCTb B KOHTEKCTE SKOHOMHUYECKHX PETHOHOB
Kapabaxa nu Bocrounoro 3aHre3ypa ciieyeT paccMaTpuBaTh He TOJBKO KaK TEXHOJOTHYECKYIO MU
MH)XXEHEpHYI0 3a/Jady, HO M KaK CTpaTeruuyecKyl0 OCHOBY TOPOJCKOTO IUIAHUPOBAHHS U
YCTOHYHMBOI'O BOCCTAHOBJIEHHUS.
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Tuoponexkmpocmanyuu Kapaobaxckozo u

Bocmouno-3anze3ypckozo IKonomuueckux paionoe Tabauya 2.
Cmanyus Pezuon Pexa / 6000ém Mownocmo
«lonebupoy I'2C Jlauunckuil pation Xaxsapu 8,0MBm
«Cyeosywan-1» MI'OC Tepmepckuii pation Tepmepuaii 4,8MBm
«Cyeosywan-2» MI'2C Tepmepckuil pation Tepmepuaii 3,0MBm
«Kenvbaoacap-1» MI'OC Kenvbaosicapckuii pation Tosapcyuail (npumox 4,4MBm
Tepmepuas)

«Xyoaghepuny I'DC Lorcebpaunvexuil pation Apaz 100 MBm
«I'v13 I'anacvry I'2C Iicebpaunvcruil pation Apas 40 MBm

[TocTKOH(TUKTHOE BOCCTAHOBJICHHME JSTUX TEPPUTOPUN TMPEAOCTABISACT YHUKAIBHYIO
BO3MOXKHOCTbB JIJISl CO3/IJaHUSI HOBOM rOPOJICKON Cpefibl, Ie 3HEeprodPGeKTuBHOCTh UHTETPUpPOBaHA
B CTpaTeruyl 30HHUPOBAHMS, APXUTEKTYpPHBIE CTAHIAPTHI, TPAHCIIOPTHBIE CHUCTEMBI U HH(PPOBYIO
UHGPACTPYKTYPY, YTO COOTBETCTBYET MPUHLIUIIAM YCTOHUMBOTO ypOaHU3Ma.

Takue ropona, kak Armam, @usynu, /[xeOpamn u 3aHruiaH, KOTOpble ObUIM MPAKTUYECKH
MOJIHOCTBIO Pa3pyIICHbI, ceiuac MNepecTpauBalOTCs, OPUEHTUPYACHh Ha SHEProdh(eKTUBHOCTS.
['enepanbHble IUTAHBI JENAIOT AKIEHT HA KOMIAKTHBIX (opmax, MHOTO(QYHKIIMOHAIBHOM
30HUPOBAaHUU U TPOEKTUPOBAHUU C OpHEHTAallMEed Ha COJHEUHYI0 DSHEPruio, 4YTO CHIKAET
noTpebieHne YHePTUH Ha OTOIUIEHUE M ocBemieHue. MHTerpupys 3HeprodeKTHBHBIE TOPOJICKHE
dbopMbl Cc camoro Hayana, 0OeCIeYMBAETCS 0JTOCPOYHAs YCTOWYMBOCTH BOCCTAHOBJIECHHBIX
ropoJI0B U MMHUMHU3HUPYETCS BO3IEHCTBUE HA OKPYIKAIOLIYIO CpEAY.

B [IxeOpawie u 3aHruiaHe IUIAHUPOBUIMKU HHTETPUPYIOT 3€lEHBIE TMOsCA U pPEUYHBIC
KOPUAOPHI B 3HEProd(h(HEeKTUBHOE TOPOACKOE MPOSKTUPOBAHKUE. DKOJIIOTUYECKAsl POJIb peK XaKapH U
Teprep, a Takxke necHbXx ckioHOB B KenbOamxkape u JlaumHe, crocoOCTBYET €CTECTBEHHOU
BEHTWISILIUM, PETYIMPOBAHUIO TEMIIEPATYPhI U YIyUHIIEHUIO Ka4eCTBAa BO3/1yXa. DTU IKOJIOTMUECKUE
CTpaTeruy, OCHOBaHHbIE Ha PHEProd(p(HEeKTUBHOCTH, CHUKAIOT HArpy3Ky Ha CUCTEMY OXJIAXKICHUS
JIETOM, CMATYAIOT 3PPEKT «TOPOJCKOTO OCTPOBA TEIUIA» M MOBBIMIAIOT YCTOMYMBOCTH K H3MEHEHHUIO
kiumara. B [lyme, Jlaunne u Kenbbamkape, re ropHblid penbed 3aTpynHseT NEepeaBUKCHUE,
TrOpPOACKOE  IUIAHUPOBAaHHME  BKIIOYAeT  HHEProdeKTHUBHBIE  TPAHCIOPTHBIE  PELICHUS.
OO1IecTBEHHBI TPAaHCIOPT C HHU3KUM YpPOBHEM BBIOPOCOB, TMEUIEXOAHBIE KOPUAOPHl U
BEJIOCUIIEIHBIE JIOPOXKKH CHMKAIOT 3aBUCHMOCTH OT JIMYHBIX aBTOMOOWJIEH M pacxo] TOIUIMBA.
Buenpenue npuHIHUNOB SHEProdPpGeKTUBHOCTH B IUIAHUPOBAHUE TPAHCIIOPTA HE TOJIBKO CHIXKAET
BBEIOPOCHI, HO ¥ IPUBOJIUT K 0OJIee YCTOMUMBOMY U 3JJOPOBOMY 00pa3y >KU3HU.

OHeprodddeKTUBHBIN TPAaHCIOPT O3HAYAET MPUOPUTET OOLIECTBEHHOI'O TPAHCIIOPTA,
co3laHue WHPPACTPYKTYPHI JJIs BEJIOCUIIEIOB M MEIIEXOJ0B, a TaKXKe BHEIAPEHUE THOPHIHBIX U
ANEKTPUYECKUX TPAHCIIOPTHBIX CUCTEM B FOPOJICKYIO CUCTEMY. DTO JielaeT HaC MEHee 3aBHCHUMbBIM
OT A00BIYM TOIUIMBA, @ TAK)KE CHMKAET KOJUYECTBO BBIOPOCOB YIJIEKUCIOrO Ta3a U APYTUX
3arps3HUTENEH, KOTOpbIE HaIpsMYIOo BIIUSIIOT Ha KauecTBO BO3/1yXa.
Kpome BO3neHCTBUS Ha OKpYKAIOILYIO Cpeay, 3TU JEHCTBUS IOJIE3HBI JUIS 3710POBbs HaCEJIeHUs,
MOCKOJIbKY CHIDKAIOT YPOBEHB IlIyMa U 3arpsA3HEHHs BO3ayXa. DHeprodh(HeKTUBHOE TPAHCTIOPTHOE
IUTAHUPOBAHKUE COKPAIIAET TPAHCIIOPTHYIO U3OJISILIMIO YSA3BUMBIX I'PYII HACEJIEHUS U 00eCieunBaeT
PaBHBIN JOCTYI K TOPOACKHUM YCIyraM U IPOCTPaHCTBAM.

[Tono6Hble MOAXOABI MMOMOTAIOT TOPOAAaM aJaNTUPOBATHCA K COBPEMEHHBIM IpodiiemMawm,
TaKUM KaK pPOCT ypOaHW3allMd U U3MEHEHUE KIMMaTa, ¢ TOYKH 3PEHHUS YCTOMYMBOTO PA3BUTHSL.
DHeprodPpGeKTUBHBIA TPAHCIIOPT CIMOCOOCTBYET CO3/IaHUIO0 KOMIIAKTHBIX, CBSI3aHHBIX M YAOOHBIX
rOpoJIOB, TJ€ TPAHCIOPTHAsi CHUCTEMAa CTAHOBUTCS HE TOJBKO CPEICTBOM IE€pPEMELICHMs, HO U
BaYKHOW YaCThIO COLUATIBHOTO, 9KOHOMUYECKOTO U HKOJIOTMYECKOT0 0JIaronoayyusi.
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Pewenus no ycmoiiuugomy pazsumuio ona 2opooos Kapabvaxckozo u

Bocmouno-3anzesypckozo 3konomuueckux paiionax Tabnuya 3.
T'opoo Omauyumensvnan uepma Ycemointuuesoe pemienue
Azoam, Duzynu Toumu noanocmouio ®  KOMNAKMHAA 3ACMPOUKa
paspyuteHuvie 20pooa ® SHep203PexmusHoe 30HUPOBaHUe
® (YMHAAY UHDPACMPYKMYpa.
Loicebpaun, Topooa ¢ peunvimu ® DHEP20IPDEKMUBHBII MPAHCIOPM
3aneunan Kopuoopamu ®  HUBKO DMUCCUOHHASA MOOULHOCTID
® ucnonb308anue pevepa 0 NACCUBHO20
NPOEKMUPOBAHUSL
ywa, Jlauun, Topuvie 2opooa ® uHme2PaYUs PeUHbIX KOPUOOPOB
Kenvbaooicap ® ecmecmeeHHoe OXAANCOeHUe U EHMUISIYUSL.

BriBOALI

COBOKYIMHOCTh pPEAM3yEMBbIX U IUIAHUPYEMBIX IPOCKTOB TOJATBEPKIAACT CTPEMIICHHUE
AzepbailkaHa HWHTETpUPOBATh DSKOJOTHYECKHE U HWHHOBALIMOHHBIE TMOAXOABI B MPOIECC
ypbanuctuaeckoir Tpancopmarun Kapabaxckoro perwona. [Ipw 3TOM SHEpPreTHYeCKHil CEKTOp
BBICTyIAEeT JApaiiBepoM OoJiee MIMPOKHX MPeoOpa3oBaHMii, OXBATHIBAIOLINX TI'PaJOCTPOUTEIHLHOE
IUTAHUPOBaHKE, TPAHCIIOPT, MPOMBIIICHHOCTh U cepy yciayr. B monrocpouHoi mepcrneKkTuBe 3Tu
WHUIMATUBBI TIO3BOJISAT MPEBPATUTH PETHOH B MPUMEP YCTOWYMBOT'O BOCCTAHOBIEHUS U «yMHOTO»
pa3BHUTHUSA, T/I€ MPUHIUIBI YHEProdPPEKTUBHOCTA U IKOJOTHYHOCTA OyAYT 3aJOKEHBI B OCHOBY
BCEH ropoJcKoi HHOPACTPYKTYPHI.

OHeproaddexktuBHOCTh B KapabaxckoMm 1 BocTodHO-3aHIe3ypCKOM PETHOHAX SIBISICTCS HE
TOJIBKO JKOJIOTHUYECKUM TPUOPUTETOM, HO U CTPATETHUYECKHM COIHAIBHO-DKOHOMUYECKUM
¢dakTopoM. BHenpenne BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH, YHEPrOCOEPETaIOmnX TEXHOIOTHI
Y MHHOBAIIMOHHBIX T'PAJOCTPOUTENBHBIX PEIICHHUH MO3BOJSIET pacCMaTpUBATh PETUOH KaK MOJENb
YCTOWYHMBOTO PA3BUTHSI U «3€IEHON ypOaHucTukm» [2, c. 1-2].
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QARABAG VO SORQi ZONGOZUR iQTiSADi RAYONLARININ URBANISTIK
TRANSFORMASIYASI VO DAYANIQLI iNKiSAFDA STRATEJI
AMIL KiMi ENERJI SOMOROLILIYININ ROLU
doktorant Mahmudov R.R. Azarbaycan Memarliq va Insaat Universiteti

Xiilasa: Miasir dovrdo barpa olunan enerji sahasinin inkisafinda asas amillordon biri
resurslarin somarali istifadasini vo dayanigli sohor miihitinin formalasmasini tomin edan enerji
somoaraliliyi prinsipidir. Bu mogalods enerji samoaraliliyi Qarabag vo Sorqgi Zangozur iqgtisadi
rayonlarinin urbanistik transformasiyas: prosesindo dayanmigli inkisafin strateji elementi kimi
nozardan Kegirilir. Magalanin nozari hissasi dayamql: inkisaf konsepsiyalarina va enerjiys gonast
texnologiyalarinin totbiqi iizro beynolxalq tocriibays asaslanir. Qarabag vo Sargi Zongozur iqtisadi
rayonlari iso yalniz ekoloji prioritet kimi deyil, hom do ohalinin hoyat keyfiyyatini vo urbanistik
transformasiya prosesinds uzunmiddotli dayaniqligi miioyyan edon asas sosial-igtisadi resurs kimi
giymotlondirilir. Olavo olaragq, “yasil iqtisadiyyat”in formalasdiriimasina yonalmis  milli
strategiyalar vo normativ-hiiqugi toasabbiislor, homginin Azarbaycanin sohorlarinds hayata kegirilon
pilot layihalorin niimunalari tahlil olunur. Postmiinagiso dovriindo Qarabag vo Sorqi Zangazur
regionunun barpas: soraitinds enerji somaraliliyi tokca istismar xarclorin azaldilmas: vasitosi kimi
deyil, ham do sohor miihitinin iglim vo sosial-igtisadi ¢agirislara garst dayamgliginin artirilmasi
mexanizmi kimi ¢ixis edir.

Acgar sozlar: enerji somaraliliyi, dayanigh inkisaf, urbanistika, post-konflikt barpa, yasil
iqtisadiyyat

URBAN TRANSFORMATION OF KARABAKH AND
EASTERN ZANGEZUR ECONOMIC REGIONS AND THE ROLE OF ENERGY
EFFICIENCY AS A STRATEGIC FACTOR OF SUSTAINABLE DEVELOPMENT
Ph.D. student Mahmudov R.R. Azerbaijan University of Architecture and Construction

Summary: In the modern era, one of the main factors in the development of the renewable
energy sector is the principle of energy efficiency, which ensures the efficient use of resources and
the formation of a sustainable urban environment. This article examines energy efficiency as a
strategic element of sustainable development in the process of the urban transformation of
Karabakh and Eastern Zangezur economic regions. The theoretical part of the article is based on
concepts of sustainable development and international experience in the application of energy-
saving technologies. Karabakh and Eastern Zangezur economic regions are assessed not only as an
environmental priority but also as a key socio-economic resource that determines the quality of life
of the population and long-term sustainability in the urban transformation process. Additionally, the
analysis covers national strategies and legal initiatives aimed at forming a "green economy," as well
as examples of projects implemented in Azerbaijani cities. In the context of the post-conflict
reconstruction of Karabakh and Eastern Zangezur economic regions, energy efficiency acts not only
as a means of reducing operating costs but also as a mechanism for increasing the resilience of the
urban environment to climate and socio-economic challenges.

Key words: energy efficiency, sustainable development, urban planning, post-conflict
recovery, green economy.
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Xiilasa: Moqalodo Qarabag vo Sorqi Zongozur iqtisadi rayonlarmmin isgaldan azad
olunmasindan sonra borpast vo davamli inkisafi, “Yasil Enerji Zonas1” strategiyasi vo yasil
iqtisadiyyatin totbiqi movzusu arasdirilir. Regionun enerji, kond tosorriifati, sonaye, turizm va sosial
infrastrukturu {iglin ekoloji vo sosial-iqtisadi prinsiplora osaslanan inkisaf imkanlari, hamg¢inin
beynolxalq tocriibalor, barpa olunan enerji, ekoturizm va ekoloji siyasat vasitasilo iqtisadi vo sosial
sabitliyin tominati miizakiro olunur. Mogalo homginin Qarabagin enerji potensiali, ekoloji
gostaricilar, sosial va iqtisadi indikatorlar vo regionun uzunmiiddatli dayaniqli inkisaf strategiyasini
vurgulayir.

Acar sozlar: yasil enerji, yasil iqtisadiyyat, ekoloji tohliikasizlik.

Qarabag vo Sorqi Zongozur iqtisadi rayonlart Azorbaycanin on zongin tobii resurslara vo
strateji cografi movqeyo malik bdlgalorindon biridir. Isgaldan azad edildikdon sonra bu orazilarin
barpast vo inkisafi dovlst siyasotinin prioritet istiqamotlori sirasina daxil edilmisdir. Xiisusilo,
Azorbaycan Respublikasi Prezidentinin “Azorbaycan Respublikasinin isgaldan azad edilmis
orazilorindo “yasil enerji” zonasinin yaradilmasi ilo bagli todbirlor haqqinda” 3 may 2021-ci il
tarixli Soroncami ilo bu orazilori “Yasil Enerji Zonasi” elan etmoklo, regionun post-konflikt
barpasini dayaniqli inkisaf konsepsiyasi tizorindo qurmagq niyyatini ortaya qoymusdur.

Bu yanasma yalniz enerji sektorunun deyil, hom ds kond tasorriifati, sonaye, turizm vo sosial
infrastrukturun ekoloji prinsiplors asaslanan inkisafini nozards tutur.

Azorbaycan 6z orazi biitovlilylinii tomin etdikdon sonra yeni dovriinii yasayir.

2025-ci ilin fevral ayinda Baki gohorindo kegirilmis Conub Qaz Dohlizi Mogvarat Surasi
corgivasinda nazirlorin 11-ci vo Yasil Enerji Mogvarat Surasi ¢orgivasinds nazirlorin 3-cii iclaslar
Azorbaycanin enerji diplomatiyasinda ndvbati mithiim marhaloni togkil etmisdir. Bu iki beynolxalq
todbir 6lkonin hom onanovi enetji resurslarinin ixracinda, hom do borpa olunan enerji potensialinin
inkisafinda strateji movqeyini bir daha nlimayis etdirmisdir.

United Nations Environment Programme (UNEP) — Birlogsmis Millotlor Togkilatinin Otraf
Miihit Programi va Organisation for Economic Co-operation and Development (OECD) — Igtisadi
Omokdasliq vo Inkisaf Toskilat1 kimi beynolxalq toskilatlarm tocriibosi gdstorir ki, miinagisodon
sonraki bolgolordo yasil igtisadiyyat modellorinin totbiqi hom barpa proseslarini siiratlondirir, hom
do otraf miihito minimal tesirls igtisadi artim1 dostoklayir.

UNEP olkolorin iqtisadi artimi otraf mihitin miihafizosi ilo uzlasdirmaq {i¢lin yasil
iqtisadiyyat modelini toqdim etmigdir. Barpa olunan enerji, ekoloji kond tosarriifati, tomiz istehsal
vo ekoturizmo investisiya hom iqtisadi, hom do sosial sabitlik yaradir. Qarabagm “Yasil Enerji
Zonas1” elan olunmast UNEP-in enerji kegidi strategiyasi ilo list-listo diisiir.

OECD, UNEP “yasil boyliimo” vo ya “yasil iqtisadiyyat™ ekoloji tohliikosizliyi tomin edon
mal va xidmatlorin istehsal va istehlakini, hamg¢inin yasil inkisafa yatirilan investisiyalar1 bir anlay1s
olaraq toyin edirlor. Bu baxisda ekoloji davamliliq tomin edilorkon iqtisadi inkisaf, golir artimi,
masgulluq vo yoxsullugun azaldilmasi disiiniiliir.

Davamli inkisaf anlayisinin tomolindo yasadigimiz diinyanin iqtisadi vo sosial rifahi durur.
Bugiin diinyada insanin yasamasi ii¢lin biitiin név mal vo xidmatlorin istehsali saglam ekosistemlor
sayosindo miimkiindiir. Tosadiifi deyildir ki, bugiin biitiin diinya 6lkolori mohz dayaniql inkisafa
nail olmaga calisirlar. Bununla olagodar olaraq, davamli inkisaf konsepsiyasi meydana goalmisdir vo
onun osas ideyasi sosial-igtisadi vo ekoloji inkisafin qarsiligh baghiligi {igiin sorait vo
mexanizmlorin yaradilmasi, tobii miihitin problemlsrinin sosial-iqtisadi proseslorla vohdotda
baxilmasidir. “Davamli inkisafin yol xoritosi”’nin sxemi sokil 1-do verilmisdir.
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Bu giin Azorbaycan 12 6lkoyo tobii qaz ixrac edir ki, bunlardan 10 6lko Avropa 6lkosidir
(Italiya, Yunanistan, Bolgaristan, Serbiya, Ruminiya, Macaristan, Slovakiya, Xorvatiya, Sloveniya,
Simali Makedoniya). Qeyd etmok lazimdir ki, 2024-cii ildo Azorbaycan xarici bazarlar1 25 milyard
kubmetr hocmindo qaz ilo tochiz etmisdir. 2022-ci ildo Avropa Ittifaqi ilo Azorbaycan arasinda
Bakida imzalanmis energetika sahosindo strateji torofdasliq Boyannamasi bunun oayani tozahiiriidiir.
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Sakil 1. Davaml inkigafin yol xoritasi

Azorbaycan Respublikasinin Prezidenti Ilham Oliyevin cari ilin avqustun 30-da Cin Xalq
Respublikasina sofori vo sentyabrin 1-do Sanxay ©Omokdasliq Togkilatinin “SOT plyus” formatinda
toplantisinda ¢ixis1 osason li¢ istiqgamot ilizro diqqoet ¢okir: yasil enerji, rogomsal texnologiyalar vo
noqliyyat-tranzit imkanlariin genislondirilmasi.

Cin “yagsil iqtisadiyyat” vo “agilli enerji” texnologiyalar1 sahasinda diinya miqyasinda lider
movqgedadir. Cin sirkstlori gilinas, kiilok vo su enerjisi texnologiyalarinin totbiqi, eyni zamanda
karbon emissiyalariin azaldilmasi istiqgamotinde bdyiik tocriiboys malikdir. Azorbaycanin son
illordo hoyata kecirdiyi “Yasil enerji zonasi” strategiyasi, xiisusilo Qarabag vo Sorqi Zongozur
igtisadi rayonlarinda reallasdirilan layiholor bu tocriibanin totbiqi ti¢lin alverigli platforma yaradir.
Bu, iki 6lks arasinda borpa olunan enerji istehsali, ekoloji texnologiyalarin transferi vo davaml
inkisaf sahasindo qarsiligh faydali omokdasliga sorait yaradir.

Notico etibarilo, Prezidentin Cin sofori Azorbaycan {igiin strateji ohomiyyot kosb edir. Bu
omokdasliq bir torafdon 6lkonin enerji sektorunda dayaniqli inkisafini tomin etmoyo, digor torofdon
150 ekoloji tohliikosizliyi giiclondirmoyo yonolmisdir. Soforin noticolori, homg¢inin beynolxalq
miqyasda Azorbaycanin iqlim doyisikliklori ilo miibarizado foal torofdas kimi mdvqgeyini
mohkomlondirir.

Zongozur dohlizinin yaradilmasi layihesinin birbasa miiollifi olan Ilham Sliyev miiharibadon
sonra istirak etdiyi biitiin beynolxalq todbirlords, goriislordo dost vo strateji torofdas olan 6lkolori,
xiisuson do Tiirk Surasinmn, Iqtisadi ®mokdasliq Toskilatinin iizvlorini bu dohlizin yaradilmasi
prosesing tOhfo vermoya dovat etmisdir.

Prezident isgaldan azad edilmis torpaglarimizda hoyata kegirilon layiholor barodo torofdas
Olkolori molumatlandiraraq qeyd etmisdir ki, oksor istigamotlordoki yenidonqurma prosesi
corgivasindo “agilli sohor”, “agilli kond” vo “yasil enerji” konsepsiyalarindan istifado olunacagq.

Yasil igtisadiyyatin totbiqi Qarabag ticiin iki asas strateji maqsod dasiyir:

1. Regionun enerji miistoqilliyini tomin etmok vo ekoloji tomiz enerji istehsalini artirmag;

2. Qarabagi Conubi Qafgazda yasil innovasiya morkozino ¢evirmoklo, uzunmiiddostli sosial-
igtisadi dayaniqlig1 tomin etmak.

Dovlotin “Yasil Enerji Zonas1” strategiyasi, beynolxalq investisiya maraginin artmasi vo
ekoturizm potensiali regionun galocaok inkigsafinda miihiim rol oynaya bilacok asas istigamatlor kimi
qiymotlondirilir. Bu strategiya Qarabagi barpa olunan enerji morkazina ¢evirmok moagsadi dastyir vo
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alternativ monbolorin istifadosini stimullasdirir. Beynolxalq investisiya maraginin giiclonmosi iso
ham texnoloji transferin, hom do maliyya resurslarinin bolgaya colb olunmasini asanlagdirir. Eyni
zamanda, Qarabagin tobii landsafti, biomiixtolifliyi vo maodoni irsi ekoturizmin inkisafi ii¢iin
olverisli zomin yaradir ki, bu da iqtisadi golirliliyin artirilmasi ilo yanasi, ekoloji tarazligin
gorunmasina xidmat edir.

Qarabag vo Sorqi Zongozur orazilorindo hidroenerji, giinos, kiillok vo geotermal enerji
potensiali boyiikdiir. Bu orazilordo Azorbaycanin daxili su ehtiyatlarinin toxminon 25%-1 formalagir
vo bu da illik 2,56 milyard kub metr toskil edir. Umumi giicii 44 MVt olan 4 odod SES vo 226
MVt olan 28 odod KSES (ki¢ik su elektrik stansiyasi) yenidon qurulmus vs ya insa edilmisdir.
Bu stansiyalar il arzindo 600 milyon kilovat-saatdan ¢ox “yasil enerji” istehsal edacok ki, bu da
160 milyon kubmetr tobii gaza qonaot edilmasi vo atmosfers atilan 330 min ton karbon gazinin
azalmasi demaokdir.

Zongilan, Cobrayil, Qubadli vo Fiizuli orazisindo miisahido edilon gilinos radiasiyasit Nax¢ivan
MR-da miisahido edilon giinos radiasiyasindan sonra 6lko i{izro on olverisli ikinci regiondur.
Topoqrafiya, iqlim soraiti, sobokoyo yaxinliq, enerji istehsali potensiali, nogliyyat infrastrukturu vo
digor texniki faktorlarin miigayisoli tohlili osasinda giinos enerjisi layihoalori ii¢iin Coabrayil vo
Zongilan rayonlarmin orazisi mogsodouygun hesab edilmisdir. Lagin vo Kolboacorin dagliq
hissoalarinds kiilok, Ki¢ik Qafgazin dagliq hissosindo geotermal enerji potensiali olverislidir.

“Lagmn™ qovsaq yarimstansiyasi, “Lagin” sohor vo “Qorgu” yarimstansiyasi, “Misni” vo
“Alxasli”, “Zabux” vo “Qariqislag” KSES, “Asagi Maliboy” vo “Mirik” SES-da on miiasir
avadanliglar qurasdirilmis, optik kabel xatlori ¢okilmisdir. “Asag1 Malibay” vo “Mirik™ SES-lordo il
orzinds 20 milyon kilovat-saat yasil enerjinin istehsali nozords tutulub ki, bu da 6z ndvbesinds 4,3
milyon kubmetr tobii qaza gonast etmoys sorait yaradacaq, il arzindo 8 min ton karbon gazinin
atmosfers atilmasinin qarsisini alacaqdir.

Bununla belo, uzunmiiddotli isgal dovriindo regionda infrastrukturun mohdud inkisafi,
genismiqyasli minalanmig sahslorin mévcudlugu vo shalinin geri doniis prosesinin holo tam basa
catmamasi Qarabagda yasil iqtisadiyyat modelino kecid imkanlarin1 shomiyyatli doracads zoiflodon
amillor sirasina daxildir. Bu mohdudiyyastlor yalniz ekoloji vo iqtisadi deyil, hom do sosial va
humanitar saciyys dasiyir.

Azorbaycan hokumatinin “yasil enerji zonasi” konsepsiyasi, beynolxalq torofdasliq
mexanizmlari vo regional barpa layihalori gostorir ki, mévcud ¢otinliklors baxmayaraq, Qarabagin
yasil iqtisadiyyata inteqrasiyasi liclin institusional va praktiki imkanlar mévcuddur.

Yasil iqtisadiyyatin Qarabagda ugurlu totbiqi tokcs ekoloji vo iqtisadi amillorls deyil, hom do
sosial gostaricilorlo six baghdir. ©halinin masgulluq soviyyesi, saglamliq gostaricilori, tomiz su vo
enerji tominati regionun dayaniqli inkisafi baximindan osas sosial indikatorlar hesab olunur.
Mosgullugun artirilmast hom sosial rifahin tominino, hom do geyri-rosmi omok bazarinin
daralmasina sorait yaradir. Saglamliq gostericilorinin yaxsilagdirilmas: ekoloji tohliikasizliklo
birbaga baglhdir, ¢linki minalanmis arazilorin tomizlonmasi, suyun keyfiyyati vo hava ¢irkliliyinin
azaldilmasi ictimai saglamliq ti¢lin holledici faktor rolunu oynayir. Tomiz su va enerji tominati iso
hom moskunlagmanin sabitliyini, hom do ekoloji masuliyyat dasiyan iqtisadi foaliyyatlorin inkisafini
stimullasdirir.

Beloliklo, Qarabagda yasil igtisadiyyat modelino ke¢id yalniz enerji vo infrastruktur layiholori
ilo mohdudlagmamali, sosial indikatorlarin da nazors alindig1 kompleks yanagma osasinda hoyata
kegirilmalidir.

Qarabagda yasil iqtisadiyyatin inkisaf istiqamotlori eyni zamanda iqtisadi indikatorlarla da
Olcililmoalidir. Barpa olunan enerji istehsalinin imumi enerji balansinda payi, ekoloji kond tosorriifati
mohsullariin ixrac potensiali vo yasil texnologiyalara yonalon investisiya hacmi bu kontekstds asas
gostaricilor kimi ¢ixis edir. Borpa olunan enerji istehsalinin artmasi enerji tohliikosizliyinin
giiclonmosi ilo yanasi, karbon emissiyalarinin azalmasina da xidmot edir. Ekoloji kond tosorriifati
mohsullarinin ixrac potensiali iso hom regionun iqtisadi diversifikasiyasini, hom do beynolxalq
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bazarlara inteqrasiyasini dostokloyir. Yasil texnologiyalara calb olunan investisiyalarin hacmi iso
ham yeni is yerlorinin agilmasina, hom do innovativ yanagmalarin tatbiqine imkan yaradir.

Bu indikatorlarin izlonmasi Qarabagda yasil iqtisadiyyatin inkisaf tempini qiymotlondirmok
va golacak strategiyalar1 formalasdirmaq baximindan miihiim shomiyyast dasiyir.

Beloliklo, conab Prezident ilham Sliyevin verdiyi saroncamlarda dlkodo “yasil enerji’yo kegid
misli gorlilmomis siiratlo hoyata kegirilir. Forohlo qeyd etmok lazimdir ki, Naxg¢ixan Muxtar
Respublikasi, Qarabag vo Sorqi Zongozur iqtisadi rayonlarimin 2040-c1 ilo godor tam “yasil
enerji”’ya kecidi tomin edilocok vo bu timumi enerjinin 40%-ni togkil edocak.

Naticalor

1. Enerji potensiali yiiksokdir. Qarabag vo Sorqi Zongozur iqtisadi rayonlart giinos, kiilok vo
hidroenerji monbalori baximindan Azorbaycanin on zongin bolgolorindondir. Aparilan tohlillor
gostarir ki, regionun elektrik enerjisi talabat1 yalniz barpa olunan enerji ilo tam 6danils bilar.

2. Kond tosorriifat1 {i¢lin yasil model zoruridir. Su resurslarinin agilli idaro olunmasi, torpaq
miinbitliyinin qorunmasi va ekoloji tomiz istehsal metodlarinin totbiqi Qarabagin aqrar
inkisafinda holledici rol oynayacaqdir.

3. Yasil sonaye va texnologiya imkanlart mévcuddur. Infrastrukturun sifirdan qurulmasi regionda
“yasil sonaye zonalarinin” yaradilmasi {i¢lin nadir fiirsot yaradir. Bu, tokrar emal, bioplastik
istehsali, enerji somorali tikinti materiallar1 kimi saholords inkisaf1 tosviq edo bilor.

4. Ekoturizm strateji tistlinliikdiir. Qarabagin tobii landsafti, biomiixtolifliyi vo modoni irsi
ekoturizm iiglin genis imkanlar yaradir. Bu sektor hom golir, hom do ohali mosgullugu
baximindan oshomiyyatli olacaqdir.

5. Beynolxalq omokdasliq vacibdir. Qarabagin yasil iqtisadiyyat modelinin ugurla totbiqi {igiin
beynolxalq maliyys institutlari, xarici investorlar vo torofdas 6lkolorls six omokdasliq zoruridir.

Beloliklo, Qarabagin barpasi iigiin yasil inkisaf yol xoritosi hom iqtisadi dayaniqliliq, hom do

ekoloji tohliikesizlik baximindan on rasional yanasmadir. Bu model Azorbaycanin iimumi enerji

ke¢idi siyasatino do mithiim tohfs veracokdir.
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"GREEN DEVELOPMENT Rood map " FOR KARABAKH AND EASTERN ZANGAZUR
PhD Nuriyev E.S., doctorant Seyidova N.Sh.
Azerbaijan Scientific-Research Institute of Construction and Architecture

Abstract: The article examines the reconstruction and sustainable development of the
Karabakh and East Zangezur economic regions following their liberation, focusing on the “Green
Energy Zone” strategy and the implementation of the green economy. It discusses development
opportunities for the region’s energy, agriculture, industry, tourism, and social infrastructure based
on ecological and socio-economic principles, as well as international experiences, renewable
energy, ecotourism, and environmental policies to ensure economic and social stability. The article
also highlights Karabakh’s energy potential, ecological indicators, social and economic metrics, and
the region’s long-term sustainable development strategy.

Keywords: Green energy, green economy, environmental security.
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70 yasin miibarak Foxraddin Habibov!

Foxraddin miiollim 1977-ci ildo Azorbaycan Insaat Miihondislori
Institutunu (indiki AzZMIU) miihandis-hidrotexnik ixtisas1 {izro bitirmisdir.

F.H. Habibov 1985-ci ildo texnika elmlori namizadi elmi doracasini vo
1990-c1 ildo dosent elmi adin1 almigdir.

1977-1985-ci illordo Azorbaycan Elmi-Todqigat Hidrotexnika vo
Meliorasiya Institutunda, homginin, Moskva sohorindoki Umumittifaq
Elmi-Todgiqat Hidrogeologiya vo Miihondis Geologiyas1 Institutunda
kigik elmi isci vozifasindo, 1985- 2020-ci illordo AzIMETI-do miixtolif
vazifolordo faaliyyat géstormisdir. Onun rohbarliyi altinda gilli qruntlarin

tadqiqi tgiin yeni metodlar, miirokkob qrunt vo seysmik soraitlor ti¢iin

bunovrelarm va hidrotexniki qurgularin layihalondirilmasinin orijinal tisullari, habels siirtismo, sel,
ucqun va digar tobii-texnogen proseslordon miihafizo qurgulari islonilmis vo totbiq edilmisdir.

F.H.Hobibov torafindon Azorbaycanin vo Iramin miixtolif obyektlorindo tobii-texnogen
xarakterli qoza vo folakotlor noticosindo yaranan fovgolado hallar zamani risklorin
giymatlondirilmasi vo idaro olunmasi metodlari islonib hazirlanmis va totbiq olunmusdur.

F.H.Hobibov strukturu dayanigsiz gilli qruntlarin xassolorinin todqiqi, miirokkob qrunt
soraitindo bilindvralor vo qrunt qurgulari, zolzoloyadavaml tikinti, tohliikali tobii-texnogen hadisalor
vo onlarla miibarizo iisullari, geoekologiya, miihondis ekologiyasi, innovasiya menecmenti vo
texnika folsofasi sahalorindo taninmis miitoxassisdir.

F.H.Hobibov 15 il orzindo Azorbaycan Memarliq vo Insaat Universitetinin "Févqolado hallar
va hoyat foaliyystinin tohliikasizliyi" kafedrasinda pedaqoji foaliyyatlo do mosgul olmusdur.

O, Vilssgay vo Taxtakorpii hidroqovsaqglarinin, Ukraynanin Kanev vo Dnister QRES-Iorinin
bondlorinin, "Baki Alov Qiillolori" hiindiirmortobsli binalar kompleksinin, "Qalaalt" kompleksinin
layiholondirilmasinds, Samur-Abseron kanalinin yenidon qurulmasinda va s. foal istirak etmigdir.

F.H.Hobibov 100-don ¢ox elmi konfrans va_simpoziumlarda istirak etmisdir. O, Azarbaycan,
Rusiya, Qazaxistan, Ukrayna, ABS, Avstraliya, Boyiik Britaniya, Avstriya, Almaniya, Finlandiya,
Belarus, Ozbokistan, Qirgizistan, Giirciistan, Tacikistan, Tiirkiys vo digar 6lkelords darc olunmus
1020-dan ¢ox elmi asarin vo 300 patent-ixtiranin muollifidir.

F.H.Habibov yeni siiriisgmo mdhkomliyi qanununun (mexanikada "F.H. Hobibovun siirtiinmoe-
stirisma qanunu") va dispers sistemlarin fiziki-kimyavi mexanikasi sahasinda iki kosfin miallifidir.

F.H.Hobibov SSRI Nazirlor Soveti miikafati laureati, Rusiya Tobiot Elmlori Akademiyasinin,
Beynolxalq Ekologiya vo Tobiotdon Istifado Akademiyasimin vo Beynolxalq Ekologiya vo Hoyat
Foaliyyatinin Tohliikesizliyi Elmlor Akademiyasinin akademikidir. O, homginin AzIMETI-nin foxri
doktoru, Beynolxalq H&E Elmlor Akademiyasinin (Insbruk, Avstriya) miixbir {izvii vo Beynolxalq
Innovasiya Texnologiyalar1 Universitetinin (Qirgizistan) foxri professorudur.

O, N.M.Gersevanov adina ROMGGiF medali, SSRI Kosmonavtika Federasiyasinin akademik
Celomey adina medali, SSRI Xalq Tosorriifat1 Nailiyyatlori Sorgisinin (VDNX) 6 qizil, 3 giimiis vo
2 biiriinc medali, habelo SSRI, Rusiya Federasiyas1 vo miixtalif ictimai toskilatlarin 20-don gox
orden vo medali ilo toltif edilmisdir. Rusiya miitoxassislori vo alimlorinin tosobbiisii ilo Qarga
biirciindoki bir ulduza miihondis F.H. Hobibovun adi verilmisdir. Ixtiraciliq vo innovasiya
foaliyyatindoki nailiyyatlorine gore G.S. Altsuller medalr ilo taltif olunmusdur.

F.H.Hobibov ROMGGiF, ISSMGE, Beynolxalq Geosintetika Assosiasiyasi (IGS), Beynolxalq
Zolzaloyadavamli Tikinti Assosiasiyast (ASSISI), Rusiya Zalzaloyadavamli Tikinti Assosiasiyast
va Azorbaycan Memarlar ittifaqinin {izviidir.

Hormotli Foxraddin miisllim!
Jurnalin redaksiya heyoti vo institutun omokdaslar1 Sizi yubileyiniz
miinasibatilo somimi ¢albdon tobrik edir, Sizo mohkom cansaghgi vo pesokar

foaliyyotinizds boyiik ugurlar arzulayiriq.
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“YASIL SOBOKO ELMi INNOVASIYA PLATFORMASI” layihasi ¢orcivesinda
YASIL iINNOVATIV BILIKLORIN XORITOLOSDIRILMOSI:
PROBLEMLOR VO PERSPEKTIVLOR
QARABAG regionu iizra aparilan elmi-tadgigat materiallarinin toplusu
(3 noyabr 2025-ci il, Baki sahari)

Layiho Azarbaycan Respublikasinin Qeyri-Hokiimat Togkilatlarina Dovlst Dastayi Agentliyinin,
Qlobal ©mokdasliq vo Analitik Arasdirmalar Markazi ictimai birliyinin, Azerbaycan Homkarlar
Ittifaglar1 Konfederasiyasinin dastayi ilo hoyata kegirilib.

Azorbaycan Omok vo Sosial Miinasibotlor Akademiyasinda “YASIL SOBOKO ELMI
INNOVASIYA PLATFORMASI” layihosi garcivosindo QARABAG regionu iizro aparilan elmi-
todgigat materiallarinin toplusunun togdimat morasimindo respublikanin miixtolif elmi-todqiqat
institutlarinin, ali tohsil miiessisalorinin vo dévlot qurumlarinin niimayandslori, miivafiq saholordo
calisan miitoxassislor istirak etmislor.

Todbirds “YASIL SOBOKO ELMI INNOVASIYA PLATFORMASI” layihasi corcivesindo
hazirlanmis “QARABAG region iizra aparidan elmi-tadgigat materiallarinin toplusu”
ictimaiyyato toqdim olunub.
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YASIL INNOVATIV giLiKLaRiN
XORITOLOSDIRILMOSI:
PROBLEMLOR VO PERSPEKTIVLOR

QARABAG

regionu iizro aparilan elmi-tadqigat
materiallarinm toplusu
i

B
o\ 3,

Topluda Qarabag regionu iizro aparilan elmi-tadgigatlarin, yoni, regionun ekoloji borpasi,
yasil texnologiyalarin tatbiqgi, innovativ idarsetmo mexanizmlori vo dayaniql inkisaf modellari ilo
bagli arasdirmalara dair mogalalar dorc olunub.

Todbirdo ¢ixis edon nimayandalor layihonin dlkodo “yasil biliklor igtisadiyyati”nin
formalasdirilmasina tohfo verdiyini, elmi innovasiyalarin totbiginds yeni yanasmalarin vacibliyini
vurguladilar. Togdimatin sonunda istirakgilar arasinda miizakiralor aparilib vo nosrin niisxalori
todbir istirak¢ilarina togdim olunub.
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Materiallar toplusunda AzZIMETI-nin emokdaslari: mem. iizro f.d., dosent Ayton Selimovanin

«Xankenau: [lomuTHueckuii y3en, MOCTKOH(IMKTHOE BOCCTAHOBICHHE M MOJCIb 3eJIEHOM
UHQPBCTPYKTYPBDY VO «YMHas JCPeBHS W OSKOJOTHYECKOE OOpa3oBaHWE Ha TEPPUTOPHH
Kapabaxckoro u BoctouHo-3aHre3ypcKoro 3KOHOMHYECKUX PaioHOBY, institutun dissrtanti Nigar
Qarayevanin “Qarabagda ekoloji tomizlik vo bioresurslarin qorunmasi” mdvzusunda elmi
magqalalori dorc edilmisdir.
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Elmi-texniki maqalanin hazirlanma qaydalar

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

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

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

Ilpasuna no02omoeku HayYHO-MEXHUYECKOU cmambu

[IpyHUMAIOTCST OpUTHMHANBHBIE CTaTbU II0 MIMPOKOH TEMAaTHKEe apXUTEKTYpPbl, TI'PaJOCTPOUTENHCTBA,
CTPOMUTENBHBIX  KOHCTPYKLHUH, CEHCMOCTOHKOTO CTPOMTENILCTBA, TEOTEXHHMKHM BOJOCHAOKEHUS U
KaHAIM3allid, COBEPIICHCTBOBAHMS CTPOMTENBHBIX HOPM M MPaBWI, OPraHU3alliil CTPOUTEIBHOTO
MPOU3BOJICTBA U CTPOUTEIBHON SKOJIOTHH.

CraTby IPUHUMAIOTCSL B TIEYATHOM U DJIEKTPOHHOM BHJIE, 00BEMOM OT 3-8 CTpaHHMI] TEKCTa, HAOPAHHOTO
Ha KOMITBIOTEPE M HareyaTaHHOro MpHGTOM 12-T0 Keris ¢ OAMHOYHBIM HHTepBasIoM. [loJist: ciieBa, CBepxy U
CHH3Y - 2¢cM, cripaBa- 1 cM.

CraThy NPUHUMAIOTCS Ha a3epOaliKaHCKOM, aHTJIMICKOM MITH PYCCKOM sI3bIKax. B Hayase craTbu B JIEBOM
yriy ykasesiBaercs YJIK. Crarbu conpoBokaatorcs anHoTauusmu (10 100-150) cioB Ha a3epOaiipKaHCKOM,
AHTJIMHCKOM M PYCCKOM S3BIKaX, a TaKXKe CIIMCKOM KIOYeBBIX cioB (5-10 cioB) Ha azepOaifukaHCKOM,
AHIJIMHCKOM U PYCCKOM SI3BIKAX.

Hazpanue crateu, pamMmids 1 WHALIMATIBEI aBTOPa (aBTOPOB), TAFOTCS Ha a3epOaifpkaHCKOM, aHTITHICKOM H
pycckoM si3bikax. @Damwmius (u) aBTOopa (OB) CONPOBOXKAAIOTCS JOJDKHOCTBIO, MECTOM paboThl U
ANIEKTPOHHBIM asipecoM. CTpPyKTypa CTaTbHU JOJDKHA IO BO3MOXKHOCTH BKJIIOYaTh BBEACHHE, METOIMKY
WCCIIeIOBAHUS, XapaKTEPUCTHKY 00bEKTa HCCICAOBAHMS, PE3yIbTAaThl U BHIBOHI.
e-mail oTBecTBeHHOTO cexperaps: e-mail:azimeti_elmikatib@mail.ru

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

Kompyuter dizayni: Mehriban Nabiyeva
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