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TOBRIK EDIRIK!

Abbas Abbas oglu 9lasgorov 13.12.1937-ci ildo Baki sohorindo anadan olmusdur.
1963-cii ildo Azorbaycan Politexnik Institutunu bitirmisdir. ©mok foaliyyotino 16.03.1959-
cu ildon baslayan Abbas misllim tikinti kompleksinin miiossisalorindo  miixtalif
vazifolordo, asason rohbor vozifolords ¢alismigdir.

Azaorbaycan SSR Sonaye Tikinti Nazirliyinin Tikintids yeni texnikani totbiq edon tresti
"Orqtexstroy"da  bas  miihondis, Respublika  Do6vlet  Tikinti ~ Komitasinin
"Azorddvlotsonayelayiho" Institutunda bas miihondisin miiavini, hal-hazirda  Dévlot
Sohorsalma vo  Arxitektura Komitosinin  tabeliyinde olan *“ Bakiddvlatlayiho”
Institutunda direktor vo Azorbaycan Memarlar Ittifaqinin sodri vozifolorinda ¢alismisdir.

4 aprel 2007-ci il tarixdon etibaron Azarbaycan Respublikast Dovlat Soharsalma vo
Arxitektura Komitosinin sadri vozifasinds ¢alisir.

Abbas miisllimin foaliyyati noticosindo respublika ohomiyyotli bir ¢ox layihalor
reallasmigdir: Baki sohorindo 1-9 mikrorayonlar, Naxg¢ivan, Gonco vo Sumgqayit
sohoarlorinds mikrorayonlar, "Respublika” vo “Giiliistan” saraylari, Darin 6ziillor zavodu,
Kiir su komari va s. obyektlordo yenidon qurma islori aparilmisdir.

Abbas miiollim “ Bakidévlotlayiho” Institutunda direktor vozifasindo ¢aligdig illordo
“Giinosgli”, “Qanli gol”, Yeni Yasamal, ©Ohmadli, Sahil, Badamdar, Lokbatan yasayis
rayonlarinin, “Xoreoqrafiya” moktobinin Sorhod Qosunlar ii¢iin i{dman Kompleksinin
va.s obyektlorin layiholorinin hazirlanmsina rohborlik etmisdir.

2007-ci ildon Abbas miiollimin rohborliyi altinda sohorsalma planlasdirilmast vo
layiholondirilmosi sahosindo boyiik islor - Baki sohorinin morkozi hissasinin miifossol
planlagdirilma layihasi, 45-don ¢ox goharin bas planlarinin islonmosi, cox sayda normativ
sonadlorin hazirlanmasi vo s. iglor goriilmiisdiir.
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Komitonin sifarisi osasinda vo soxson Abbas miiollimin nozarati altinda Aran, Gonco-
Qazax, Quba -Xag¢maz, Lonkoran, Soki-Zaqatala vo Dagliq Sirvan iqtisadi rayonlari tizro
“Maskunlagmanin, tobiotdon istifadonin vo mohsuldar qiivvslarin orazi toskilinin regional
planlagsdirma sxemi” hazirlanmisdir vo Yuxar1 Qarabag, Nax¢ivan,Kalbocor-Lagin igtisadi
rayonlarininda Regional planlagdirma sxemlorinin islonilmasi planlasdirilmigdir.

Olko Prezidenti Ilham Oliyev Conablarinin tdvsiyalori osasinda 282322,85 ha orazini
ohato edon “Boyiik Bakinin Regional Inkisaf Plani1”ni islonilmisdir. Baki sohorinin
1:10000 miqyasli oraziden istifado vo zonalasdirma plant (Bas Plani) hazirlanaraq
Azorbaycan hokiimotine togdim edilmisdir.

. 16.06.2010-cu il.
Conab Prezident 1.9liyev Doviat Saharsalma va Arxitektura Komitasindo

Azorbaycan Respublikast Nazirlor Kabinetinin 25 fevral 2016-c1 il tarixli 86 nomrali
gorarina osason Baki gohorinin istismar miiddoti basa ¢atmis kohno binalarinin sokiilmosi
va onlarin yerinds yeni miiasir toloblora cavab veran yasayis binalarinin Pilot layihalarinin
hoyata kegirilmosindo Abbas miiallimin rohbarliyi altinda Komits yaxindan istirak edir.

Omriinii Respublika tikinti kompleksinin inkisafina hosr edon A.A. Blasgarovun
xidmotlori dovloat torofindon yiiksok qiymotlondirilmisdir. O, omok foaliyysti dovriindo
"Sorof Nisanmi" (1971), Xalglar Dostlugu (1986), "Sohrat" (2012) ordenlori ilo  toltif
olunmusdur  vo "Azorbaycan SSR omokdar miihondisi"(1987) vo "Azorbaycan
Respublikasinin amokdar memari"( 2007) forxri adlarina layiq goriilmusdiir.

Go6zol insan, qaygikes rohbor, pesokar miitoxassis, isin miirokkobliyindon asili
olmayaraq tarazlasdirilmis qorarlar gobul edon, Milli Lider Heydor ©liyev moktobini
kegmis vo hoyatinin miidrik illorini yasayan Abbas miisllimin 80 yasi tamam olur .

Hormoatli Abbas Miiallim!

Sizi yubileyiniz miinasibati ilo Azorbaycan Insaat va Memarlq ETI-nun
kollektivi, “Azarbaycanda Insaat vo Memarlhq” elmi-praktiki jurnalinin
redaksiya heyati va jurnalin ¢oxsayli oxuculari adindan somimi qalbdon
tabrik edirik, Siza can saghgi va faaliyyatinizda ugurlar arzulayiry.
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AZIORBAYCANIN — QAFQAZ ALBANIYASININ DiNi MEMARLIGINDA
XRISTIAN VO ISLAM MOTIVLORININ SIMBIOZU
memarlig doktoru S.Haciyeva Azarbaycan Memarhq va Insaat Universiteti

CUMBHO3 XPUCTHAHCKUX U MYCYJbMAHCKHUX MOTHUBOB B KYJIbTOBOM
APXUTEKTYPE KABKA3CKON AJIBAHUU- ASEPBANKAHA
ook. apxumek. C.Iaoxcueea Asepbaiiodxncanckuii Apxumexmypro- Cmpoumenvusiti YHusepcumem

SYMBIOSIS OF THE CHRISTIAN AND MUSLIM MOTIVES IN THE RELIGIOUSE
ARCHITECTURE OF THE CAUCASIAN ALBANIA-AZERBAIJAN
doc. of architecture S.Hajieva Azerbaijan University of Architecture and Construction

Xiilasa: Azorbaycan koklori gadim dovrlardon baglayan zengin memarliq vo badii irse malik 6lkadir.
Buna ilk névbado memarliq abidolori yaxsi siibutdur, ¢iinki mohz memarliq abidalori miixtolif tarixi
marhalalards 6lkanin inkisafini xarakterizo edon niimunalardir. Tarixi Azarbaycanin arazisinds gliniimiizo
gader gqorunmus abidslarin goxillik tadqiqatina baxmayaraq, onlarin tamliqla todqiq olunmasini aminlikls
demok geyri-miimkiindiir. Xristianliq vo islam dini memarliq abidoslori bir ¢ox oxsar cohatloro malik
idilor. Bu oxsarliglar dini tikililorinin qurulusunun planlagsma xiisusiyyatlori vo kompozisiya iisullarinda,
eloco do konstruktiv xiisusiyyotlori vo dekorativ tortibat iisullarinda izlonilir. Hor bir yeni dovriin
abidoalori bir pillo Gstiin idi, ¢iinki 6ziindo ovvalki naslin zongin tocriibasini dasiyirdi. Noticodo dini
tikililorin miixtslif tiplori meydana goldi, bu 6z novbasindo onlarin konstruktiv-texniki, funksional va
estetik baximdan tipologiyasi haqqinda s6z demok imkani verir. Lakin geyd etmok lazimdir ki, miiayyan
memarliq tipino aid binalar, oxsar cohatlorinin olmasina baxmayaraq, insa asnasinda bir-birini tokrar
etmirdilor, vahid movzuya miixtslif tonalliq gatirirdilor. Bu sababdon onlarin hor biri memarliq obrazinda
tokrarsizdirlar, bu da 6zliiylinds tamamils forqli estetik gavranisa tokan verir.

Acar sozlor: Qafqaz Albaniyasi, memarliq abidosi, Xristian vo Islam dini abidolori.

AnHoTamus: A3sepOaiipkaH — cTpaHa ¢ OorareHIIUM apXHUTEKTYPHBIM H XYA0KECTBEHHBIM
HacJeueM, UICTOKHA KOTOPOTO YXOJAT B JajieKkoe mporioe. CBUAETENbCTBOM TOMY SIBJISIOTCS, B MIEPBYIO
ouepesb, MAMSITHUKU apXUTEKTYphl, 10O OHM HauboJjee MOKa3aTeIbHbI C TOUKU 3PEHHS XapaKTEPUCTHKH
pa3BUTHS CTpaHbl Ha pasHbIX HCTOPHUYECKMX JTamax. HecMoTps Ha MHOrOJIETHHE WCCIIEI0BaHMUS
MaMSATHUKOB, COXPAHMBIINXCA Ha TEPPUTOPUU HCTOpHUYECKOTO A3epOaiipkaHa, HENb3d C YBEPEHHOCTHIO
CKa3aTh, YTO BCE OHM B JIOCTATOUYHOW MEpe M3BECTHBI U MUCCIIEIOBAHBL. XPUCTHAHCKUE U MYCYJIbMaHCKHUE
KYJIFTOBBIE COOPY)KEHHUsSI OOJIaZaidM LEJNbIM PSAIOM CXOXKHUX YepT, KOTOpBIE MNPOCIECKUBAIOTCA KakK B
0COOEHHOCTSIX TUIAHUPOBOYHOTO ITOCTPOCHUS U KOMIIO3UIIUH, TaK U B KOHCTPYKTHBHBIX U JEKOPATHBHBIX
0COOEHHOCTSAX MaMSTHUKOB 00euX peiuruid. [IaMITHUKH Ka)XJI0TO HOBOTO Teprojia ObIIM Ha TMOPSIOK
BbIle, 100 Hecnu B ceOe OOraThlii ONMBIT NMPENNIECTBYIOMIMX IOKOJNEHHH. B pesynprare mosBasivch
pa3zHooOpa3Hble THIBI KYJIBTOBBIX COOPYXEHHH, YTO TO3BOJISIET HAM TOBOPUTH 00 WX THIIOJNIOTHH C
KOHCTPYKTUBHO-TEXHUYECKOW, (PYHKIMOHAIBLHON W 3CTETUYECKOW TodeK 3peHus. OJHaKo HEeoOXOIMMO
OTMETHTh, YTO 3AaHUSI ONPEAEICHHOIO apXUTEKTYPHOrO TUIA MpH OOIIEH CXOXKECTU B MOCTPOEHHH He
MOBTOPSUIM APYT Ipyra, HO Kak Obl NMpHIaBajd pa3jInYHyI0 TOHAJIBHOCTH eanHOW Teme. IlosTomy
KaKIBIA U3 HUX - IIEJEBP, TSN Ty apXUTEKTYPHO-00pa3HyI0 HETIOBTOPUMOCTE, KOTOPas MMOPOXKIAET U
MHOE 00pa3HO- AICTETUYECKOE BOCIIPUATHE.

KawueBbie ciaoBa: KaBkasckas AnOaHHA, NaMSITHUKA AapXUTEKTYphl, XPHUCTHAHCKUE U
MYyCYJIbMaHCKHE KyJIbTOBBIE MaMATHUKH.

Summary: Azerbaijan is a country with a rich architectural and artistic heritage, whose origins go
back to the distant past. Evidence of this are, first of all, architectural monuments, because they are most
indicative of the characteristics of the country's development at different historical stages. Despite many
years of research on monuments preserved in the territory of historical Azerbaijan, it can not be said that
all of them are sufficiently known and investigated. Christian and Muslim religious buildings possessed a
number of similar features, which can be traced both in the features of planning and composition, as well
as in the constructive and decorative features of the monuments of both religions. Monuments of each
new period accumulates the rich experience of previous generations. As a result, various types of
religious buildings had appeared, and that allows us to talk about their typology from a constructive,
technical, functional and aesthetic point of view. However, it should be noted that buildings of a certain
architectural type, with a common similarity in construction, did not repeat each other, but gave a



Ne4. 2017 AZORBAYCANDA INSAAT vo MEMARLIQ

different tonality to the same theme. Therefore, each of them is a masterpiece, conceals that architectural-
imaginative uniqueness, which generates another image-aesthetic perception.

Key words: Caucasian Albania, monuments of architecture, Christian and Muslim religious
monuments.

Azarbaycan koklori godim ddvrlorden baglayan zongin memarliq va badii irso malik 6lkadir.
Buna ilk névbado memarliq abidslori yaxsi siibutdur, ¢linki mohz memarliq abidslori miixtolif
tarixi morhalolordo 6lkonin inkisafin1 xarakterizo edon niimunolordir. Azorbaycani todqiq edon
alimlorin birinin molum deyimindo bu 6lkonin biitiin arazisinin agiq soma altinda muzey oldugu
bildirilir, ¢linki Azorbaycanda qodim modoniyyato malik abidolorin olmadigi hor hansi bir bdlga
tapmaq cotindir [6,s.5]. Arxeoloji qazmtilar 6lkenin qodim tarixe malik oldugunu siibut edon
coxsaylt maddi modoniyyat abidslori agkar etmisdir. Azix magarasinda (Fiizuli rayonu) 500 min
bundan ovval yasamis insan ¢onasinin sumiiyli vo amok alotlori tapilmisdir [12]. Arxeologlar
torafindon askar edilmis eneolit va biirlinc dovrlorine aid ¢oxsayli yasayis maskonlori 6lkodo bag
vermis canlanmis hoyatdan, inkisaf etmis iqtisadiyyatdan vo modoniyystdon molumat verir.
Strabon, Pliniy (Boyiik) vo Klavdiy Ptolemey kimi antik miialliflor 6z asarlorinde Azorbaycanda
coxsaylt gohorlorin olmasint gdstormislor [10]. ©Ononavi olaraq islam dovleti kimi tanman
Azorbaycanin tarixinin on mithiim morhalslorindon biri Araz ¢ayindan simala Dorbondo kimi
boyiik srazilorde 1000 ilden artiq bir zaman orzinde Qafqaz Albaniyast dovlatinin (e.0.IV 2. — VIII
9.) sabit sokildo mdvcud oldugu boyik tarixi dovrdiir. Coxsayli sorhod doyisikliklorine
baxmayaraq, Azorbaycan tarixi Qafqaz Albaniyasinin arazisinin toxminon 4/5 hissosini ohato edir
v bu sobobdon onun madaniyyatinin varisidir. Artiq I asrde xristian tolimi Qafqaz Albaniyasinin
orazisina sirayat etdi, lakin IV asrin avvallorinds alban ¢ar1 Urnayr xristianligi 6z 6lkasinin rosmi
dini elan etdi vo Qafqaz Albaniyasinda faal sokilds dini tikililorin insasina baglangic qoyuldu.

Ononoavi olaraq Qafqaz Albaniyasini sag vo sol sahilyan1 hissolors ayirirlar. Dagliq Qarabagin
orazisinda yerlogon tarixi sag sahilyan1 Qafqaz Albaniyasi hal-hazirda ermonilor torafindon isgal
edilmis 20% Azorbaycan torpaqlarinin torkibindadir. Bu orazi Qafqaz Albaniyasinin -
Azorbaycanin memarliq abidslarilo zongindir. Onlarin simasi, nisbatlori, planlasma xiisusiyyatlori
hamin abidslarin tokrarsiz 6zalliklorini geyd etmys vo qonsu dovlatlorin eyni tipli abidslsrinden
forglondirmoyo imkan verir. Sol sahilyan1 Qafqaz Albaniyasi (hal-hazirda Azorbaycanin simal vo
simali-qarb bolgolori) antik dovrds Olkenin iqtisadi vo siyasi hoyatinda miihiim rola malik
olmugdur. Moisey Kalankatukluya goro, Qabalo (miiasir Qabalo vo ehtimal ki, Oguz rayonlart) vo
Saki (Azorbaycanin hal-hazirki Soki-Zaqatala bolgosinin orazisi) bolgolori Qafqaz Albaniyasinin
orazica an bdyiik vo siyasi baximdan on miihiim boélgolari idi. Burada 451-ci ilo qador Qafqaz
Albaniyasinin paytaxti olmus Qabolo sohori vo boyiik miiqoddes bolge yerlosirdi. Qafqaz
Albaniyasinda xristianligin yayilmasi ilo mosgul olmus Miigoddos Yelisey mohz Qobolodo dini
foaliyyot gostormisdir. Mohz burada son antik vo erkon orta dovrlors aid olan daha boyiik dini
tikililor insa edilmisdir. Buna xiisusilo Qabalods aparilan arxeoloji qazimntilarin Pliniyin geyd etdiyi
Qabalaka vo Ptolemeyin geyd etdiyi Xabaladan molumat veron maddi abidolorin ¢oxsayli
naticalari subutdur.

Toassiiflor olsun ki, Azorbaycan memarliq tarixgilorinin c¢oxillik planl todgiqatlarina
baxmayaraq, halo do xristian memarliq abidslorinin hortorafli aragdirilmasina kaskin ehtiyac vardir.
Xristian abidslorinin az todqiq olunmasinin sobobi ondan ibarstdir ki, onlardan bir qismi lazimi
soviyyado dovriimiize qodar qorunmamisdir, bazilori sovet hakimiyyatinin din oleyhina siyasoti
noaticosindo tamamilo mohv edilmisdir. Onu da qeyd etmok kifayotdir ki, tarixi Albaniyanin
orazisindo tamligla qorunmus orta osr memarliq abidolori, demok olar ki, yoxdur. Uzun miiddot
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orzindo Azorbaycan sirf islam Olkosi kimi qobul edilirdi. Hoaqgigoton do Olkonin miixtalif
bolgoalarindo islam memarligina aid ¢oxsayli gozal abidslor giiniimiizo godor golib ¢catmigdir. Lakin
islam dini burada yalniz VIII-IX asrlords inkisaf etmigdir, ondan avval va islam dini ilo eyni vaxtda
Olkonin miixtalif bélgalorinds ardicil olaraq mitraizm, zordiistliik vo xristianliq dinlori bir-birini
ovoz etmis vo Ozlorindon sonra dini tikililorin gézal niimunalerini miihafize ederok garsiligh six
olagads inkigaf etmigdir. Mahz bu dovrlords sonralar yaranmaga baslamis islam memarligina tosir
gostormis Azorbaycan memarliginin asas prinsiplorinin vo tisullarinin formalasmasi bas vermisdir.
Azorbaycana yeni din olan islami gotirmis oroblor tokallahliga etigad edon xristianliga doziimlii
miinasibat basloyirdilor. Bunun naticasinds kegmis Qafgaz Albaniyasinin shalisinin bir gismi XIX
osra kimi — Rus Imperiyasinin sayi ilo ermoni ailolorinin Iran vo Tiirkiyodon Qarabag torpagina
kociiriilmasi naticesinde Miigoddas Sinodun qorariyla Alban kilsesinin ermenilosdirildiyi dovra
kimi - holo xristianliga etigad edirdilor. Aran bolgalorde hakim mdvqeyi alo alan islam vo dag
bolgalorinds halo do hokm siiron xristianliq dinlori monumental memarligin méhtogom abidoslorini
yaradaraq paralel olaraq inkisaf edirdilor. Onlardan az bir hissasi xos tosadiifdon giiniimiizo qodor
golib catmigdir. Belo ki, 0lkodo orta osrlordo qarsiligh sokildo zonginlogorok islam vo xristian
madoniyyatlori mévcud olmusdur. Xalqin bu sokildo dini doziimliiyli naticasinds miixtolif dinlors
monsub moabadlordo memarliq vo insaat tisullarinin qarsihigh tosiri vo oalagesi bas verirdi. Bu hal
tamamilo qanunauygun idi, ¢linki homin abidolor eyni xalga monsub memarlar torsfindon
yaradilirdu.

1.1. Azarbaycanda dini tikililorinin qurulusunun planlasma xiisusiyyatlori vo kompozisiya

iisullari.

Erkon dovrlords ilk kilsalor meydana goldi: zalli vo birnefli bazilikalar (Agdam rayonunda
Govurqala mabadi—VI asr; Balakon rayonunda Mazimqaray—V-VI osrlor; Kalbacar rayonundaki
Xudavong monastir kompleksindoki mabad—V1 asr), giinbozli zallar, glinbazsiz nefli bazilikalar
(Tazokand bazilikasi—Agcabadi rayonu, VI asr; Qum bazilikasi—Qax rayonu, V asr; Yeddi Kilsa —
Qax rayonu, VI osr; Agoglan bazilikasi, Lag¢in rayonu, VI-VII asrlor). Konstruktiv sxemlori
sonralar qonsu dovlotlordo yayilmaga baslamis dairovi mabadlor yarandi: Qobolo rayonunda
Kilsodag II-IIT osrlor; Zaqatala rayonunda Mamrux—IlI-IV asrlor; Qax rayonunda Lokit—V-IV
osrlor. Daha sonraki dovrlorde Qafqaz Albaniyasindaki ononovi formalardan bohralonmis vo
Olkonin biitliin memarliginin inkisafinin gedisino tosir gostormis giinbozli ¢coxnefli mobadlor vo
sorbast xagsokilli kilsalor (Soki rayonunun Orta Zoyzit kondinds kilso, IX-X osrlor) yaranmaga
bagladi. Zaman keg¢dikco ilk garanliq zalli vo dairovi kilsolor xagh — glinbazli mobadlorlo ovoz
olunmaga baslandi, ¢iinki yeni dini bayram morasimlori iiclin daha boyilik va is1qli mokanlara
ehtiyac vo tolob yaranirdi. Kilso tokco dini deyil, eyni zamanda kiibar vo modoni morkazlors
cevrimaya basladi. Daha tontonoli giinbozli zallar (Kalbacor rayonundaki Xudaveng monastir
kompleksindo Boyiik Colalin mobadi—XII asr), xach — glinbazli mobadlor (Kalbacar rayonundaki
Xudavong monastir kompleksindo Arzu xatun mabadi—XIII osr; Agdors rayonundaki Gencasar
mobadi — XIII asr) meydana goldi. Coxsayli arzuolunmaz tarixi proseslor kilso orazilorinin miidafio
olunmasina ehtiyac yaratdi, bu da 6zlylindo orazilorindo mobadlordon olavo miixtolif toyinatl
tikililorin insa edildiyi monastir komplekslorinin yaranmasina sobab oldu (Zaqatala rayonunda
Mamrux — HI-IV asrlor; Agdors rayonunda Miiqgaddss Yelisey—IV-XIII asrlor, Xatiravong—XIII
ost, Boylik Aran—IV-XIII asrlor, Goncasor—XIII asr; Qax rayonunda Yeddi Kilso — XIII asr [11]).
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Sak. 1. Azérbaycanda kilsalorin planlagma va kompozisiya xiisusiyyatlori (Yeddi kilsa kompleksinda
xacvari-giinbazli kilsa- Qax rayonu, Xudavong kompleksinda Arzu xatin kilsasi- Kalbacor rayonu,
Goncasar mabadi-Kalbacar rayonu)

Molum oldugu kimi, VII asrin sonundan baslayaraq Conubi Qafqazin bdyiik hissasi orab
Xolifolyinin hakimiyyotinde olmusdur. Memarliq formalarmin inkisafinin tobii axart mocburi
sokildo dayandirildi. Yalniz IX osrdon baslayaraq Azerbaycan memarliginin inkisafinin yenidon
dirgalisi izlonilir. Bir ¢ox oOlkslori ohato etmis islam horokatiyla bagli Azorbaycanin islam doévrii
memarligina nozor salarkon qeyd etmok istordik ki, memarhigin inkisafi Olkonin miixtolif
regionlarinda ingaat materiallarinin qgeyri-yekcinsliyi ilo olagodar olaraq miixtalif memarliq
moktoblorinin formalasmasina bdyiik tesir gostormisdir. Lakin islam memarligi sedevrlorinin
yaranmasinda islamdan ovvalki dovriin memarliq vo badii irsinin bdyiik ohomiyyati olmusdur.
Xristian memarliginda oldugu kimi, ilk miisolman mascidlorinin formalagmasi prosesi 6ziinden
ovvolki dinloro monsub maobadlorin yenidonqurulmasi yolu ilo bas vermisdir. Bu sobabdon
Azorbaycanin ilk mascidlori 6z memarliq — planlasma kompozisiyasina gors biitparast vo xristian
mabadlorini xatirladirdi (Bakida giliniimiizo qoder qorunmamig vo iki biitparast dini tikilinin
yerindo insa edilmis Ciimo moscidi; Samaxidaki Ciimo moscidi). Unutmaq olmaz ki, {imumi
formalagsma sxemino baxmayaraq, erkon dovr islam memarliginin 6z «istiinliiklori» olmugdur: o,
Azorbaycan torpaqglarinda islamin yayilmasindan bir neco osr avval mdvcud olmug ham biitparast,
hom do xristian memarligina istinadon yaranmigdir. Yuxarida qeyd olunan biitiin amillorin
qarsiliglt olagalori noticosindo mascidlorin miixtalif tiplori meydana goldi: goxzalli, miirokkob
planli vo eyvanh. Ilk dévrlora aid mascidlor, xristian mabadlarinds oldugu kimi, iignefli vo coxzalli
insa edilirdi (Samaxidaki Ciimo moscidi — VIII asr; I¢orisohardo Mohommad moscidi - X1 osr).

Sok.2. Azarbaycanda mascidlorin planlasma vo kompozisiya xiisusiyyatlori (markazi gunbazli mascidlor:
Imamzads mascidi, Borda, dagidilmis Bibi Heybat mascidi, Abseron,
Sirvansahlar kompleksindaki mascid, Baki)
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Tadricon daha genis yayilmis glinbazli harmonik mascid tipi formalasdi (Mardokanda Tuba
Sahi moscidlori (Abseron); Tobrizdo Gy moscid, Bakida Sirvansahlar saray kompleksinin
moscidi). Glinbazli moscidlorin yaranma prosesi xristian dini memarligina aid xagh — gilinbazli
Xristian mabadlorinin yaranmasiyla analoji idi. Bu sababdon xagli — gilinbazli xristian mobadlori va
glinbazli mascidlor bir cox oxsar cohatlora malik idilor [7].

Azorbaycanda orta asrlorin inkisaf dovrii hom xristian, ham do islam memarliginda tontono
vo monumentalligin inkisafi ilo xarakterizo olunurdu. Xristian monastir kompleksloriylo yanast
islam dini komplekslori do yaranmaga baslayirdi. Bu, memarliq-konstruktiv tamliga malik
yaranmis formalarin ¢igoklonmasi, dini tikililorin bazok vasitolorinin badii zonginliyi dovrii idi.

1.2. Azarbaycamnin dini tikililarinin konstruktiv xiisusiyyatlari.

Azarbaycanin dini memarliginda xristian vo islam motivlorinin simbiozundan danisarken bu
va ya digoer memarliq abidasinin simasin1 formalasdiran konstruktiv vo dekorativ xiisusiyyatlori
geyd etmomok miimkiin deyil. Formalarin boyiik miixtalifliyino baxmayaragq, biitiin Azarbaycan
taglar: dziiniin miloyyan qurma qaydalarina malik idilor [1.s.77]. Islam memarlig1 iiciin ¢atma iki
vo ligmarkazli, xristian abidolori iiglin iso — yarimsilindrik taglar tipik idi. Azerbaycanda rast
golinon taglarin arasinda on arxaiki qodim biitparast vo erkon xristian mobadlorinds rast golinon
nalvari taglardir (Qum bazilikasi, Xudavong vo Boylik Aran mabadlori [11, 5.56]).
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Sak.3. Azarbaycan memarhginda taglar (Yusib ibn Kiiseyyir turbasi, Nax¢ivan, Sirvansah kompleksinda
divanxana- Baki, Qum bazilikasi- Qax rayonu, Homgsivang komplesinda zong qullasi, Gadabay rayonu)

Tagbondlorin meydana golmosi do dini tikililorin simasina shomiyyetli sokildo 6z tosirini
gostormisdir. Tagbondlorin formalar1 miixtolif 1idi: silindrik tagbondloro osason xristian
abidoalorinado rast golinir (IV-VIII asr Mingagevir mabadlori, Kilsadag mabadi, Mamrux vo Lokit
mobadlori); catma tagbondlor iso islam memarlig: tigiin xarakterik idi (Bakida Ciimo moscidi,
Mordokanda Tuba Sahi moscidi, Bakida Sirvansahlar saray kompleksinin moscidi va s.).
Azorbaycan memarligi xagvari vo yelkonvari tagbondlor kimi nlimunoslore malik idi, xatiro
tikililorinds totbiq edilirdi (¢oxsayli Azarbaycan tiirbolori). Giinbazlor 6lkonin memarliginda
gadim zamanlardan rast golinirdi. ©n qodim giinbazo bonzor tikililor — mikrodini 6zaklor
désomosinin moarkozindo ritual ocagi olan planda dairovi sado tikililor yalangi giinbozlo
tamamlanirdi (Somu tops, Qargalar toposi, Ilanli topo- [3]). Utilitar baximdan daha rahat
formanin yaradilmasi qodim insanlarin dini tosovviirlorindo gilinbozin soma simvolu kimi
gavranilmasina tokan verirdi. Ilk dini vo morasim kosklori vo atosgahlar da giinbazlo qapanird.
Onlar godim biitpoarast mabadlorinin, sonralar iso xristian vo islam abidslorinin iistiinii orton
giinbazin ilk 6rnayi idilor.

Xristian mabadlorinds va zang qiillalorinde daxili qat ¢atma vao ya sferik cizgilora malik idi,
xarici qat iso piramidal vo ya konik ¢adir értmadon ibarot idi (Goncosor, Xudavong). Islam
tikililiorindo 1ki sferik vo ya catma giinboz movcud idi — daxili vo xarici (Tuba Sahi moscidi,
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Bakida Sirvansahlar saray kompleksinin moscidi, Goncado Ciimos mascidi vo s.). Nadir hallarda
birqat gilinbazli tikililoro rast golinirdi (Slincogay xanogahindaki mescid — Naxgivan MR).
Bundan olavo, bozon dini tikililordo das tavalarla 6rtmo sistemino malik godim garadam tipli
ortmoloro rast galinirdi (Igari soharda qorunmanus Ciima moscidi). Xristian mabadlorinden fargli
olaraq Islam abidolorinds kigik baraban, bazi miistosnalar olmagq sertils, yalmz zoruri konstruktiv
detal idi (Nehrom kondindoki moascid — Nax¢ivan MR, Mordokanda Tuba Sahi moascidi) [7].

Azorbaycan memarliginda genis yayilmis detallardan biri — giinbazli vo ¢adir drtmolorin,
portal, mehrab vo tagcalarin qurulmas: zamani bir hondosi formadan digorine (¢ox zaman
diizbucaqli vo ya kvadrat asasdan gilinbazs vo ya tagboands) kompozisiya ke¢idi yaratmaga imkan
veran stalaktitlordir. Daha erkon mascidlorin stalaktitlori detallarin islonmasinin kobudlugu vo
kompozisiyanin nisboton sadoliyi ilo segilirdi. Onlar sanki yastilanmis, qeyri-doqiq idilor
(Mohammad mescidinin minarasi — IX osr). Lakin daha yetkin niimunolorde stalaktit komari
hoddon artiq yiingiildiir vo badii baximdan plastikdir (igeri sohords Ciima moscidi — XIV osr).
Azorbaycanin xristian tikililorindo do stalaktitlora rast golinir, masalon Goncosor mobadinda.
Stalaktit kompozisiyalar1 XII asrdon baslayaraq portallarin, mehrablarin, divarlarin karnizinin
tortibatinda yalniz dekor kimi istifado edilirdi vo konstruktiv ylik dasimirdilar. Stalaktit
karnizlorlo islonmis Bakidaki Gileyli, Darbondds Ciimo, Taobrizds GOy maoscidlor vo Seyx Sofi
kompleksinin xatiro mascidinin portallari ¢ox boyiik maraq dogurur.

Sok.4. Azarbaycan memarhginda stalaktitlor (Mahammad mascidi, Baki,
Sirvansah kompleksinda tagband- Baki, Gangasar mabadi- Kalbacar rayonu)

Dini xarakterli on qodim tikililordo portallara tosadiif edilir. Inkisaf etmis Xristian
abidolorindo portallar miihiim rola malik idilor. Islam memarhiginda portallara genis yer ayrilirds.
Bu dini tikililordo portallar onun imumi kiitladon segilmasi va tikiliys tontonslik verilmasi
mogsadilo doaqiq sokildo profillonirdi. Bu sobabdon portallar binalarin vo komplekslorin
kompozisiyasinda markoazi yer tuturdular (Sirvansahlar saray kompleksinin mascidinin portali,
Goncodo Ciimo moscidi); bir ¢ox hallarda iso portal binanin karnizindon yuxariya qaldirilird
(Moardokanda Tuba Sahi, Sivansahlar saray moscidi, Keslo kondindoki mascid). XIV asr Seyx
Safi dini kompleksinin mascidinin portali xiisusi maraq dogurur [7].
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Baki, Tuba saxi mascidi, Mordakan, Qosavang kompleksi, Agin rayonu-ermanistan)

1.3. Azarbaycamin dini tikililorinin dekorativ tortibat iisullar.

Azarbaycanin on qadim sonat ndvlorindan biri das lizerinds oymadir. Bels ki, Qobustandaki1
qayaiistii miixtalif rosmlor ov, dini rogslor, qurban gotirmo kimi morasimlordon molumat verir
[1,5.77]. Xristian abidolorinin dekorunun analizi gostordi ki, alban ustalarinin yaradiciliginda
daha godim mifologiya, dini baxislar vo inanclarla, eyni zamanda mitraizm vo mazdaizm
ideyalarina inamla baglh siijetlor daha mohkom yer almigdir. Lakin biitiin bu elementlor, bir
gayda olaraqg, xristian ideolgiyasina tabe idi. «Xristianliq inam masalalarinds barigsmaz idi, lakin
digor onond vo morasimlora giizosto gedirdilor. Oksino biitparastlor iso xristianliga etigad
edonlori, agar onlar biitparast ayinlorini hayata kegirmoya davam edirdilorsa do, 6z siralarindan
xaric etmirdilor» [16, $.46]. Noticodo xristianligdan avvoki vo xristian simvolikalarmin garigimi
bas verdi. Miigaddos heyvanlarin tosvirlori meydana goldi: okiiz, goyun, at, quslar (Mingagevir
kompleksindo xag¢in altindaki oturacaq). Sonralar homin tosvirlora islam memarliginda da rast
golinirdi (Seyx Safi kompleksindoki moscid, Soki xanlarinin saray1, Iravandaki giiniimiizo qoder
gorunmamis moscid, yasayis evlorinin fasadlari). Ozliiyiindo ononovi olaraq xristian simvolu
hesab edilon xa¢ xristianligdan oncoki Albaniyada qodim adotlora gora biitparastlorin etigad
etdiyi qurban gotirilon agaclarin simast Kimi tosvir olunurdu. Mitranin porostiskarlart yeni
xristianliq dinino qovusaraq 6zloriylo bu dino xag1 vo sinads - alinda qurtulus, od, giinas, daimi
hoyat romzi olan xag¢ isarasini gotirdilor [13]. Noticodo xaglar biitiin xristian mabadlorinin
giriglorinin iistiindo hamiso 6z yerini tapmiglar (binan1 qoruyurdular).

Das tlizro oymanin daha inkisaf etmis niimunasi Gancasar mobadidir. Xalga naxis1 Kimi inca
vo xirda naxigli dag yonma barabanin tillorini vo pritvordan mobado girigin sothini Ortiirdd.
Goncasar mobadinin dekoru gbézal yonma detallardan vo konstruktiv elementlordon savayi ona
mona yiikii veron heykol qruplar1 ilo zongindir. Bu heykallor tokco memarlarin yiiksok
ustaligindan sahidlik etmir, eyni zamanda alban simvolikasinin dorin koklorini vo bu
simvolikanin paralel movcud olmus islam memarligi ilo slagesini niimayis etdirir. Fasadda
heykol gruplarindan on boyliyli basi ilizorindo quslarin, 6niindo iso diz ¢okmiis fiqurlarin yer
aldig1 ¢armixa ¢okilmis Isa peygomborin tosviridir. Mongol hériikli vo qiyiq gozli Isa
peygamboarin fiquru Alban knyazligimin monqol ssaratinds oldugu dévrdo mongol memarliginin
birbasa tasirini gostorir.

Xristian va islam memarliginda hondssi naxiglarin genis yayilmasi sirf islam moévzularinin
xristianliq mdvzularina vo oks kec¢idini gostorir (Qosavong kilsolori). Goncosor mobadinin
dekorunda sokkizgusoli ulduzun ¢oxsayli istifadosi boyiik maraq dogurur.
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Sak.6. Azarbaycan memarliginda naxiglar (Gancasar mabadi- Kalbacar rayonu)

Sokkizgusoli ulduza artiq e.2.I minillikdo Azorbaycan xalgalarinda, milli geyim naxislarinda
zorgorlik momulatlarinda vo s. rast golinir. Sokkizgusoli ulduz zaman orzindo Azorbaycanin
imummilli simvoluna ¢evrildi vo 6z aksini hom xristian, hom dos islam dini simvolikasinda tapdi.
Qosavong monastirinin kigik kilsasinin portali vo Goncosor monastirinin qorb girisi xristian vo
islam simvollarinin qarsiliglt alagessini daha parlaq oks etdirir - Qosavongdo ¢atma tag, tagin
timpanin1 dolduran miirokkeb oyma vo ulduzlardan ibarst hasiys, Goncasords iso oyma naxis,
rongli geydirmo daslarla doldurulmus dairovi vo kvadrat pannolardan ibarstdir. Eyni zamanda
Goncosar mabadinin fasadindaki uzunsov kosison altibucaqli soklinds «salcuq zanciri» mdévzusu
da maraghidir. Goncasor, Qosavong, Xudavong vo digor orta osr xristian abidolorindo
xristianligdan ovvalki, xristian vo miisolman motivlorinin garigmasinin anlami xristian xatirs
memarhigindaki gobiriistii daslarin — xacdaglarin simvolikasinin {izo ¢ixarilmasi baximindan
maraqlidir. Dagistanin bir sira stellalar1 da arxaik ornamentlorin elementlorine malik idilor
(rozetkalar, bitkilor, heyvanlar). Bundan olavo, zongin ornamento malik rozetlor, medalyonlar vo
hasiyelora islam memarliginda da rast golinir. Buna ilk ndvbado miixtalif biitparast rozetkalar,
oyma zolaqli hasiyalarls bozadilmis miisolman basdaslar: stibutdur [7].

Hondasi ornamentlori todricon ovoz edon nabati ornamentlor do hor iki dins monsub
tikililordo genis yayilmisdir. Diizglin hondosi naxislardan forqli olaraq nabati ornamentlor genis
foaliyyot dairosi agirdilar (Tobrizdo GOy maoscid, Ordobildo Seyx Sofi kompleksi). Xristian
abidolorindo nobati naxislar daha erkon dovro aid hondosi naxislar sixisdirmadilar, onlarla
borabar totbiq edilirdilor (Goncosor mabadi). Mascidlorin dekorativ dolgunlugu mehrab
hissosindo artird1. Islam mehrablar1 — socdogahlari ilo analogiyani bariz sokildo xagin ¢atmatagli
tagcada yerlosdirildiyi sonraki xacdaslarda izlomok olar (Cuqa xacdaslar1 — XVII asr). Cox
zaman naxiglarla ortiilmis, orob yazili vo tag¢a - mehrabda xa¢ yerlosdirilmis stellalara rast
golinirdi. Rong palitrasinin ciddiliyi  Abseron moscidlorinin  mehrablarini Conub Tabriz
moktabinin polixrom parlaq mehrablarindan forqlondirirdi. Xristian dinino monsub dekora
analoji olan Abseron mascidlorinin ciddi incaliyindon forqli olaraq Azorbaycanin Tabriz
memarliq moktabi iiglin rongli kompozisiyalar xarakterik idi. Onlar miixtolif materialdan yerino
yetirilirdi: korpic, goc, das, kasi vo mayolika lizliik tavalari. Belo ki, Pirsaat xanogahindaki
moscidin kasilar1 biitin On Asiyada hagli olaraq on yaxsilarindan biri hesab edilirdi.
[.Bartolemeyin yazdigi kimi, «kasi tavalar qeyri-adi doracodo yaxsidirlar vo buna bonzorlorini
Qozvin vo Sultaniyo mascidlorinds belo gérmadim» [5,5.94]. Mascidin conub divarindaki goc
izra badii oyma ilo zongin bazadilmis mehrab hal-hazirda Bakida Nizami muzeyinde nlimayis
etdirilir.
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Sok.7. Azarbaycan memarliginda naxiglar (Xa¢das, Momina xatin tiirbasi-
Naxc¢wvan, Pirsaat ¢ay tizarindaki xanagah)

Notica:
Tarixi Azorbaycanin orazisinde giiniimiizo qader qorunmus abidslorin ¢oxillik tedgiqatina

baxmayaraq, onlarin tamliqla todqiq olunmasini ominlikls demok geyri-miimkiindiir. Sonraki
inkisafini tapmis, xristian va islam abidslorinin ayrilmaz hissasine ¢evrilmis memarlig-planlagma
halli vo konstruktiv elementlor biitparastlik dovriinde yaranmigdir. Homin formalar qanunauygun
sokildo yaranmigdi. Bu dini tesovviirlorin simvolik qavranilmasinin vo yerli ingaat
materiallarindan ustaligla istifadonin naticasi idi. Yaranmig vo sonralar inkisaf tapmis xristianliq
vo islam da 6z ndvbasindo, siibhasiz ki, dini memarli§a 6z tosirini gostormisdir. Hor bir yeni
dovriin abidoalori bir pills dstiin idi, ¢iinki 6zlinds avvalki naslin zongin tocriibasini dasiyirdi.
Naticodo dini tikililorin miixtalif tiplori meydana goaldi, bu 6z ndvbesinde onlarin konstruktiv-
texniki, funksional vo estetik baximdan tipologiyasi haqqinda s6z demok imkani verir. Lakin
geyd etmok lazimdir ki, miioyyon memarlq tipino aid binalar, oxsar cohatlorinin olmasina
baxmayaraq, insa osnasinda bir-birini tokrar etmirdilor, vahid modvzuya miixtalif tonalliq
gatirirdilor. Bu sobabdon onlarin hor biri memarliq obrazinda tokrarsizdirlar, bu da 6zliiylindo
tamamilo forqli estetik qavranisa tokan verir.
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QEYRI-XOTTi DEFORMASiYA MODELI OSASINDA DOMIR-BETON
ELEMENTLORIN NORMAL K9SIKLOR UZRO MOHKOMLIiYO
HESABLANMASININ NOTICOLORI HAQQINDA
t.e.d., prof. X.Q.Seyfullayev Azorbaycan Insaat va Memarhq Elmi-Tadgigat Institutu

O PE3VYJIbTATAX PACYETA IO IPOYHOCTU HOPMAJIbHbIX CEYEHUI
JKEJIE3OBETOHHBIX SJJIEMEHTOB HA OCHOBE HEJIMHEMHOM
JTE®OPMAIIMOHHOM MOJIEJTA
o.m.u., npogh. X.K.Ceughynnaee Azepoaviosncanckuiic. HUU Cmpoumenvcmea u Apxumexmypol

ON THE RESULTS OF THE CALCULATION OF THE STRENGTH OF NORMAL
SECTIONS OF REINFORCED CONCRETE ELEMENTS ON THE BASIS
OF A NONLINEAR DEFORMATION MODEL
prof. Seifullayev Kh.K. Azerbaijan Scientific-Research Institute of Construction and Architecture

Xiilasa: Mogaloda domir-beton elementlorin  geyri-xotti  deformasiya modeli ossasinda
hesablamalarinin sads gorginlikli halda hallori moalum olan masalalors gatirilmosinin metodikasina
baxilmigdir. Fiziki geyri-xatti qoyulusda olan masalalorinin hallorinin - sadslosdirilmosi  diizxatli
deformasiya diaqgramindan vo materiallarin hal diaqramlarinin kdmoyi ilo betonun sixilan zonasinda
garginliklar epiiriintin qurulmasina ke¢id mexanizmi toklif olunmaqla aparilmigdir.

Noticodo domir-beton elementlorinin geyri-xotti deformasiya modeli osasinda hesablamalarin
onlarin moéhkomliys gora hoddi-hala hesablamalarla eyni oldugu vo geyri-xatti deformasiya modelinin
tatbiginds heg bir elmi yeniliyin olmadigi isbat edilmisdir.

Acar sozlor: geyri-xotti deformasiya, miistovi kosik, hesablama sxeminin modeli, garginliklor
epiiri, beton, armatur.

Annoramus: B pabote paccMoTpeHa METOIMKA MPUBEICHUS pacueTa Kene300eTOHHBIX 3JIEMEHTOB
Ha OCHOBE MOJCIIN HEJIMHEHHBIX I[G(I)OpMaHI/II/I K pCUICHUIO HpOCTeI\/'IHH/IX 3aa4 HAIPSAKECHHOTO COCTOAHUA
Keye300eToHa. YTPOIeHUe pelleHus 3a7ad B (PU3NYECKH HEJIMHECHHOM MMOCTaHOBKE yaeTcs Oyarojaps
WCTIONIF30BAHUIO TIPSMOJIMHEWHON IuarpaMMbl gedopMalid M JUarpaMM COCTOSIHHS MaTepHalioB U
MPEIIOKEHUIO MEXaHH3Ma ITOCTPOCHUS ITIOP HOPMAITLHBIX HANPSHKEHUN B CHKATOM 30HE OETOHa.

B pesynbraTe M0Ka3aHO YTO, pacueT KeNe300€TOHHBIX AJIEMEHTOB NMPH M3THOE HAa OCHOBAaHHU
MOJIETTN HENIMHEHHBIX Je(opManiy 1 pacueT KeJIe300€TOHHBIX 3JIEMEHTOB I10 MTPOYHOCTH B MPEIEIHbHOM
COCTOSIHMH COBMAJIAIOT M B IPIMEHEHUH MOJIENTN HETMHEWHBIX AeopMaluy HeT HUKaKOid HOBU3HEI.

KaroueBbie cioBa: HenuHeiHas nedopManys, IUIOCKOE CEYEHHE, MOJIEIb PAacUeTHOW CXEMBI,
3MIOpa HaIPsDKEHUH, OETOH, apMarypa.

Summary: The paper considers the method of adjusting the calculation of reinforced concrete
elements on the basis of the nonlinear deformation model to the solution of the simplest problems of
stressed state of reinforced concrete. Simplification of solving problems in physically nonlinear statement
is possible through the use of straight-line strain diagram and material state diagrams and proposals for
constructing diagrams of normal stresses mechanism in a compressed zone of concrete.

As a result, it is proved that the calculation of flexural reinforced concrete elements on the basis of
the nonlinear deformations model and the calculation of reinforced concrete elements with respect to
strength in the limiting state the same and there is no novelty in the applications of the model of nonlinear
deformation.

Key words: nonlinear deformation, flat section, calculation model, stress diagram, concrete,
reinforcement.

Azorbaycan orazisindo Az.DTN 2.16-1 “Beton vo domir-beton konstruksiyalar.
Layihoalondirms normalar1” 24 aprel 2015-ci ildon hiiquqi qiivvoys mindiyindon domir-beton
konstruksiyalar geyri-xatti deformasiya modeli asasinda hesablanib layiholondirilmalidir. Lakin
Rus alimlarinden bir qrupu “CrtpoutensHas razera”’, N19, 9 may 2014-cii ildo “O HecThIKOBKe
aKTyaTM3UPOBAHHBIX HOPM IO Kene306eTony u EBpokonos” [1] mogalosinds Rusiyada hiiquqi
qivvado olan CHull 52.01-2003 “BeroHHble M 3KeI€300CTOHHBIC KOHCTPYKIMH mnormativ
sonadin Avropa 6lkalorinin eyni adli normativ sanadlari ilo miigayisads bir sira uygunsuzluglarin
oldugunu vo onun avrokodlara uygunlasdirilmasini toklif etmisdirlor.
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Azorbaycan Insaat vo Memarliq Elmi-Todgigat Institutunda bu magalo tohlil edilorak,
Respublikada hiiquqi qiivvado olan AzDTN 2.16-1-do bir sira c¢atismamazliglar va
uygunsuzluglar meydana ¢ixarilmis vo bunlar [5] mogalesinds verilmisdir. Eyni zamanda
Respublikanin milli normativ sanadinds olan sohvlar vo uygunsuzluglar Moskvada BCT - do
(Bromnerens Crpoutensroii Texuuku) [6] 6z oksini tapmisdir.

Respublikanin ingaat sektorunda vo bu sahods kadr hazirliligi ilo masgul olan tohsil
miiassisalarinds ¢alisan miitoxassislora AzDTN 2.16-1 normativ sanaddon beton va domir-beton
konstruksiyalarin hesablanmasinda istifadoasins dair asagidakilar tagdim olunur.

AzDTN 2.16-1-in 8.1.20 bondino gbro domir-beton elementlorin mohkomliya gora
hesablamalarinda elementin normal kosiklorindo qiivve, gorginlik vo deformasiyalar geyri-xotti
deformasiya modeli sasinda xarici yiiklorin va daxili qiivvelorin miivazinat tonliklorindon vo hom
do asagidaki miiddealarindan istifado olunaraq toyin olunur:

- beton vo armaturun nisbi deformasiyalarinin elementinin en kasiyindo hiindiirliik boyu
paylanmasi xatti ganunu tizra gobul olunur (mistovi kasiklar forziyyasi);

Rus alimlori bu forziyyadon hoddi-hallara géro hesablamalarda istifado olunmadiginm
bildirdiklerindon, bu da 6z ndvbasindo Avrokodlarla CHull 52.01-2003 normativ sanadlo
uygunsuzluglara sobab olmusdur.

-ox boyu gorginliklorlo betonun nisbi deformasiyalar1 arasinda alags beton vo armaturun hal
diagramlart soklinds gabul olunur;

Askar edilmis uygunsuzluluglardan biri do Rusiyanin normativ sonadlorindo domir-beton
elementlorin hesablamalrinda beton vo armaturun hal diaqramlarinda axiciliq meydancgalarinin
uzunluqlar1 nazars alinmadan gorginlikli voziyyatlor gobul olunmusdur
(betonda eppreq < €p < €pp Vo armaturda iso &5y < &5 < &57).

- &, 20 oldugda gorginlik o, =0 gobul etmakls, betonun dartilan zonasinin miigavimatinin

nozars alinmamasina yol verilir. Bozi hallarda (mosoalon, ayilon vo morkozdonxaric sixilan beton
konstruksiyalarda g¢atlarin omalo galmasina yol verilmodikdo) mohkomliys gore hesablanma
dartilan betonun 1isi nozars alinaraq aparilir.

Bond 8.1.21. Betonda gorginliklor epiiriindon timumilogmis daxili qivvalor (M, N,)
sistemino kegid normal kosik tizro gorginliyin odadi inteqrallama prosedurunun kémayi ilo
miioyyon edilir. Bunun {igiin normal kasiklor sorti olaraq asagidaki kigik hissalora boliiniir:

-¢op markazdonxaric sixilmada (dartilmada) va ¢ap ayilmads kasiyin eni va hiindiirliiyii boyu;

-elementin en Kosiyinin simmetriya oxu miistovisindo morkozdonxaric sixilmada (dartilmada)
Vo ayilmods - yalniz keosiyin hiindiirliiyi boyu. Kigik montagalor hiidudlarinda gorginliklor
borabor paylanmis gobul olunur.

8.1.23. Normal kasiklorin mohkomliys goro hesablanmasinda timumi halda (sokil 1)
asagidakilar istifado olunur:

- elementin normal kasiyindo xarici tasir vo daxili qlivvalorin miivazinat tonliklori:

M, = Z%%Zbi + ;asj Az (1)
N, =D 0wAi + 2 04A (2)
- elementin Koasiyi tizro deformasiyalmn paylanjmasml tayin edan tonliklor:
& %zbi @)
£y =1 (4)
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‘ Gy gb
dz t \ Obi A €pi dz )
—_— V4 Z 7; Z
M x|l 0
hy-z hy-z
CsAs As “
T e 0o 0 e N,
zb
Sakil 1. Damir-beton elementinin normal kasiyinin hesablama sxemi
Beton vo armaturun gorginlik vo nisbi deformasiyalarini alagalondiren asililiglar:
0y =Ep Vi “bi (%)
st :Esj ’ Vsj & (6)

Moasalanin hallarinds materiallar miigavimoatindon malum olan asagidaki asililigdan istifado
olunmusdur:

Z.. Z.

_ Lhi. _ L
Ehi = &

rX rX

Yuxaridaki tonliklords isars olunmusdur:

Z=—: Zy; =Z— —: 7z =hy — z; = —
n bl‘ 2 n Sj 0 bi
Betonun hal diaqgramina asasan [3]:
. Rp
0 <&y < €preq Olduqda oy, = € * Ep rea; Eprea = —

Opi Ry
Onda: Vbi:E : = Tz
b €bi €pred Lp

Epred = Sb < &2 Olduqda iso:

Vpi = qabul olunur.
Ey
Armaturun hal diagramina asasan:
RS
0 < & < &5 olduqda vy; = Foees’

R
Eyni qayda ilo g5 < &5 < &, hallarda ;; = E—S gobul olunur.
N

8.1.28. Damir-beton elementlorin en Kasiyinin simmetriya miistavisinds ayilmasi hali iigiin
miivazinat tonliklori asagidaki kimi alinir:

1
M = Dllr—

()

N, =D,

1o (®)
I

Burada D;, va D5 Sortlik xarakteristikalar1 olub asagidaki kimi hesablanirlar:

11 Z Abl ZbIE Vbl +Z A%JZSJ sj S] (9)
13 Z ADIZbIE Vbl +Z ASJZS] sj SJ (10)
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Yuxarida gabul olunmus isaralomalar nazors alinaraq, (8) diisturundan ayilon elementlarin

sixilan beton zonasinin hiindiirliiyii toyin olunur:

10
bhy

Zl — 1 Eb, d
Dys = ZT(Z - ho) Ry, — (hy — 2)A4R, - SZ =0
“

Burada n - en kas,_iyin kicik hissalora boliinmiis sahoalorin sayidir ( n = 20 qobul
olunmusdur). Onda:

10

bh, 2i —1 bh,
Z—(Z — ho) =T(z — 0,25hy) alinir.

£ 20 40
1=
Belalikla:
R,bh £
Dig = ~2o—(z = 0,25hg) = RyA =% (hy — 2) = 0;
s1
ZRSAS gbred) ZRSAS Epred
1+ - = 0,25h, + -
Z( Rybhy &4, 0T R, bhy ey ©

Sixilan beton zonanin nisbi hiindiirliyii asagidaki kimi tayin olunur:
2 0,25 (1 + 8RsAs | eb,red)

Rbbho Es1 (1 1)
2RsAs  Ebred
Rpbhy &1

A o
Burada u = # - armaturlama omsali kimi isara olunur,
0

SThT 14

Toklif olunmus qeyri-xatti deformasiya modeli ilo masalolor holl olunduqda, dartilan

armaturun sahasi Ag malum olmadigindan, ilkin hesablamalarda ayilon elementlor iigiin tovsiya

A

olunan armaturlama amsalinin giymatlarindan, yani u = # = (0,01 = 0,025) gobul olunaraq,
0

sixilan beton zonanin nisbi hiindiirliiyii hesablanir.
Baxilan misallarda beton B25 vo armatur A400 qobul olunmusdur (R, = 14,5 MPa,
R, = 350 MPa).
1 = 0,02 oldugda ¢ = 0,5896;
1 = 0,015 olduqda ¢ = 0,537;
1 = 0,01 olduqgda isa ¢ = 0,4609.
Hesablamalarda bu giymatlorin orta giymatindon & = 0,531 istifads olunacaqdir.
9yici moment M, -i hesablamaq ii¢lin D;, xarakteristikasini toyin etmok lazimdir:
10

R, bh 2i—1 \? ¢
Dy = bn OZ(z— h0> + l;redAsRs-(hO—z)z

o 2n s1
=1
Comlamo amaliyyatindan sonra D;; asagidaki kimi alinir:
Rybh3 [, 2A4R X
1= e (52 — 058 +0,0825) + ~— ey o0 (1 - ) (12)
2&p rea s1

AzDTN 2.16-1-in (8.48) diisturuna asasan :

1
M, =Dy —
rX
Materiallar miigavimatindon malum olan diistura asason
1 &p &p
— =" onda M, = D;; =& tayin olunur.
Ty z

Belalikla, sixilan beton zonasmin an ¢ox sixilan liflorindo yaranan nisbi deformasiya
Epmax asagidaki kimi toyin olunur:
M,z
€pmax =
Dy4
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Buradan ¢ox asanligla D;; -in (12) ifadasini vo
dy; =&%—0,56 +0,085 + %ugl;ﬂ(l —&)? oldugunu nozoro alaraq &, may toYin
b s1

olunur:

2My " § " €prea
= : 13

¢ = 0,531 gobul olundugundan
dy; = 0,2819 — 0,2655 + 0,0825 + 0,827 - 0,9655 - (1 — 0,531)% = 0,273  giymatini alir.

€pmax = 0,001593 - M 0058351 (14)
' 0,273R,bh? R,bh3

Kasiyin dlgiilori b X hy = 30 X 71  gobul olunur. Onda:

R,bh% = 14,5(100)30 - 712 = 2192,8 - 10°N - sm.

9yici momentin giymatini vermokls, betonun sixilan zonasinin on ¢ox sixilan liflarinds
nisbi deformasiya tapilir. Baxilan misalda M,, = 800 KN - m qgobul etmaklo

800 - 10°

2192,8-10°

8.1.24. Domir-beton elementlorin normal Kkasiklor {izro mohkomliys hesablanmasi
asagidaki sortlor daxilinds aparilir:

€bmax = 0,005835 =0,00213 < &, = 0,0035

‘gb,max‘ < €b2 (15)

gs,max < 6‘51 (16)

Baxilan kosik tigiin ayici moment 580 KN - m < M, < 1355 KN - m arasinda doyisdikdo
deformasiya €p yeq < €pmax < €p2 Oblastinda doyisir vo bu da hal diagrammin AB xotti iizro
deformasiyalarin yaranmasi demokdir. &, 4y < €preq 0lduqda deformasiyalar yiiksolon OA
Xatti lizra ayici moments miitanasib olur.

Betonun hal diaqramindan istifado edorok, betonun sixilan zonasinda gorginlik epiiriino
kecid asagidaki kimi hoyata kegirilir.

Diizxotli deformasiya diaqraminda &, ,..q = 0,0015 giymatino miivafiq n, noqtosi tapilir:

€b,red
ZO = TI,OZ; TlO =
€p,max
b
a) R b) Ep, max c)
E plastik zona
- - Z - Sb,red z
i A u Mg
Me | ZDL % 7000 elastik zona
-
hy-2 B~z As
RsAs_‘ ﬁ_j
- = ¢ &

Sakil 2. Qeyri-xatti deformasiya modeli asasinda hesablama sxemi

Betonun sixilmada hal diagrami osasinda elementin diizxotli deformasiya diagramindan
sixilan zonada gorginlik epiirliniin qurulma mexanizmino kecid agsagidaki kimi asaslandirilir.
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D fo, b) o ) .

Sb, max bred

M

hy-z

€
a. Os AS

Sy red 2 &s

Sakil 3. Betonun sixilmada hal diagrami Vo € max < €preq Oldugda hesablama sxemi

Deformasiya diaqraminda sokil 2,b-do & .4 Qiymotine uygun golon vo neytral oxun z,
masafasinda olan ny ndqtesi tapilir. Masslonin sortine goére 0 < &, max < €p req Oblastinda, yoni
ny ndqtesinden asag liflordo gorginlik diizxotli OA Xatti iizro (sokil 3,a), yoni o, = €5 * Ep req
qanunu ilo, € max > €prea Olan liflords, yoni deformasiya diaqraminda (sokil 2,b) n,
noqtasindon yuxari hissado AB Xatti tizra (sokil 3,a) o, = Rp, olmalidir. Onda gorginlik epiirii
sokil 2,a -da gostorilon kimi olacaqdir.

Masalonin hallarinds asas mogsad domir-beton elementlorin on ¢ox sixilan liflarinds
yaranan &y gy, -a goro diizxotli deformasiya diaqramindan vo materialin hal diaqgramindan
istifado edorok betonun sixilan zonasinda gorginliklor epiiriino kecid etmok mexanizminin
islonilmasidir.

Qeyri-xotti deformasiya modeli asasinda ayilon elementlorin en kasiklarinin an ¢ox sixilan
liflorindo &p max toyin olundugdan sonra mohkomliyo géro hesablamalar sokil 2, a halin
oyranilmasina gotirilir. Sakil 2, a sxemindo gostorilon betonun sixilan zonasinda gorginlik epiirii
betonun hal diagramina oxsardir ki, bu da masalonin hallinin dogru oldugunu gostaran
amillardandir.

Oyilan elementlorin sixilan zonasinda gorginlik epiiriiniin formasi aydin edildikdon sonra
geyri-xatti deformasiya modeli asasinda en kasiklorin méhkomliys géra hesablama sortlori tortib
olunur vo talob olunan armaturlarin toyin olunma metodikasi asagidaki kimi toklif olunur:

b
a') R}, b) Sb,max C)
—— N bl
$ Z - " Ep,red . z
- T 0 0
Mx ZU - i A;bz ZUI ]\ZU h{)
| A | o i \
b1
m RA " w A
s= . ey

Sakil 4. Qeyri-xatti deformasiya modeli ila diizbucagli kasiklarin hesablama sxemi

Sixilan zonada gorginlik epiirii diizbucaqliya tamamlanir vo kigik tigbucaqla (ikigat
strixlonmig) ¢ixilir (sokil 4,a). Onda asagidaki isaralomoalor gabul olunaraq, dartilan armaturun
agirlig markazina moment tonliyi yazilir vo méhkomlik sorti tortib olunur:

1 1
Nbl = Rbe; sz = ERbeO = ERbbn()Z;
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1 1 €
Zb1=h0—0,52; ZbZ:hO_Z+§ZOZh0_Z<1—§nO); ng = b,red;

Miivazinatin moment tonliyi:

M, < Nb1Z_b1 - szz_bzi o

Miivazinatin proyeksiya tanliyi:

RsAs = Npy — Ny

Yuxaridaki isaralomalor nazors alinaraq, asagidaki sortlor yazilir:

1 1
M, < Rybz(hy — 0,5z) — ERbbnOZ [ho -z (1 — §n0>]

& = = gobul etsok, onda:
ho

M, < R,bh? {5(1 —0,56) — 0,5n,¢ [1 _¢ (1 - %n(,)]} 17)

1
Ay = & — 0,582 — 0,5n,¢ [1 _¢ (1 - §n0)] (18)
—x
R,bhi
Sixilan zonanin nisbi hiindiirliiyiiniin toyini agsagidaki kvadrat tonliyin hallino gatirilir:

-0,5 [1 —ng (1 — %n(,)] E2+(1-05n0)é—A4,=0

Mx = Rbbh(%AO Vo AO =

Buradan alinir:
& —a;&+b; =0 (19)
Burada isaro olunmusdur:
2(1-0,5n,) 24,

) b1 =
1 1
1—n0(1—§n0) 1—n0(1—§n0)
Kvadrat tonliyin hallindon sixilan zonanin nisbi hiindiirliiyii toyin olunur:

a1=

a, a2
=== (7) — by (20)
Ogor kvadrat tonliyin kokii & > &5 vo yaxud real giymati toyin olunmazsa, onda & = &,
gabul olunmalidir, bu o demokdir ki, kasik ikigat armaturlanmalidir.
Miivazinatin proyeksiya tonliyindan tolob olunan armatur sahasi tayin olunur:

1
Rbbhof - ERbbhOnof = RSAS

A _Rbbho(1 1 ) 21
= (1-3m)¢ (21)

Birqat armaturlanmada baxilan masalonin hoallorinds bir sira maraqli hallara rast galmoak
olar. Bunlar asagidakilardir:

1) Betonun sixilan zonasmin on konar liflorinds nisbi deformasiya &, 4, hoddi giymato
catmusdir, yoni &, 1max = €2 = 0,0035 . Onda:
€prea  0,0015
€pmax  0,0035

Bu o demokdir ki, domir-beton elementlor haddi-haldadir va sixilan zonada gorginlik epiirii
betonun hal diagrami formasindadir, tigbucaq+diizbucaqli. Hoddi-halda kvadrat tonliyi amsallari
hesablanir:

Buradan:

1y = = 0,4286.

2(1-05-04286) 1574

a;
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24,
b, = - = 3,16164,.
1-0,4286 (1 —-0,4286)
En Kasiyin baxilan 6l¢iilori ti¢lin
_ maxM, 1355

0~ R,bhZ _ 219238

= 0,618;

Kvadrat tonliyin A, =0,618 giymatina miivafiq haqiqi giymati
& =1,242 — \/1,5426 —3,1616-0,618 = 1,242 — \/1,5426 — 1,953 toyin olunmadigindan,
hesablamalarda ¢ = &z gobul edib, kasiyi ikiqat armaturlamaq lazzimdir vo bu hal asagidaki

kimi hall olunur.
Ikiqat armaturlanmus diizbucaql kesiklor asagidaki kimi hesablanirlar:

B R, RUA' b .
=l
C— £ —— Noy z ‘
—— = Ho
M. 7ol 2l - TZU by
| Av . AHEHH N\
Zp1 .
by-2 & ho-2 As
Rl W '

Sakil 5. Ikigat armaturlamada hesablama sxemi

Ikiqat armaturlamada & = & gobul olunmagla méhkomlik sorti asagidaki kimi yazilir:

1
My < Rybh3 {g0(1 = 0,580) = 0,5m08e [ 1= & (1= 50 )|} + Reci g — @)
Burada :
1

Ap = &r(1—0,58g) — 0,5n¢k [1 —$r (1 - §no)]

Ikinci miivazinot tonliyi:
1
RyAs = Rybho (8 =506k ) + Rec 4

Birinci (22) tonliyindan Ag tayin olunur:
Mx S Rbbh(Z)AR + RSCA.IS‘(hO - a,)

M, — Rp,bh3Ag

Ag =
* Rsc (ho - a,)
Rybhg 1 Rgc
A, = 1-= AL=E
s R, fR( 2”0)"‘ SR,
Betonun sixilan zonasinin nisbi hiindiirliiyli asagidak diisturla hesablanir:
1
=T E
€p2
£1 = 5 = 300r = 000175, £, = 00035, &p = == 0,667.

&g = 0,667 -yo uygun Ay (23) diisturu ilo hesablanir:
1
Ap =0,667(1—-0,5-0,667)—0,5-0,4286- 0,667 [1 — 0,667 (1 -3 0,4286)] =
= 0,445 —-0,143(1 - 0,667 - 0,857) = 0,445 — 0,143 - 0,428 = 0,384

(22)

(23)

(24)

(25)

(26)

(27)
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Ap = 0,384 olmagla kvadrat tonliyin sorbast haddi  b; = 3,16164; = 1,213 olduqgda
sixilan zonanin nisbi hiindiirliiyii § = 1,242 — /1,5426 — 1,213 = 0,667 oldugu isbat olunur va
M, < AgxR,bh3 < 763,1 KN - m.

Talob olunan armaturlar hesablanir:

14,5-30- 71 ,
s = 350 0,667(1 —0,2143) = 42,12 sm~.

2) ny = 1 oldugda domir-beton elastikik hoddi daxilinds olur va betonda goarginlik epiirii
ticbucaqli olacaqdir. Masalos klassik buraxilabilon garginliklaor tisulu ils hall olunur (sakil 3,b).

Sixilan zonanin nisbi hiindiirlitylinii kvadrat tonliyi hall etmoklo toyin olunur. Bu halda
a, = 3Vo by = 64, alinir:

§2—-384+64,=0
Bu tonliyin kokii ¢ < & olmagq ii¢lin Ay < 0,2593 olmalidir.
M, < AgR,bh
Ag (23) diisturu ilo ny = 1 olduqda hesablanir:
2
Ap = 0,667(1—-0,5-0,667) —0,5- 0,667 [1 — 0,667 - §] = 0,445 - 0,185 = 0,26;

M, <0,26-2192,8- 10> =570 KN -m
Bu giymoto miivafiq tolob olunan armatur sahasi & = &z gobul olunmagla (21) diisturu ils
toyin olunur:

R,bhy 14,5-30-71
Rs (1 - 0;5)€R - 350

3) ny = 0,2 olduqda, sixilan zonanin betonunda garginlik epiirii diizbucaqli vo hiindiirliiyi
0,8z gobul olunmalidir. Bu ¢oxlu normativ sanadlords gabul olunan genis yayilmis haldir.

ny = 0,2 olduqda kvadrat tonliyi omsallart a; = 1,928 vo b; = 2,1924,, alinir:

§2-1,928¢& 42,1924, =0
A, < 0,384 olduqda birgat armaturlanma talob olunur:
M, < AgR,bh% < 0,384-2192,8-10° = 840KN - m
& = &g gobul etmoklo, talob olunan armatur sahasi tayin olunur:
R,bhy 14,5-30-71
A = 7 (1=0,5n0)¢p = — 50— (1= 0,1)- 0,667 = 52,9 sm? .

Beloliklo, geyri-xatti deformasiya modeli ilo domir-beton ayilon elementlorin hesablanmasi
asagidaki ardicilliqla aparilir:

1) sixilan zonanin hiindiirlityiiniin baslangic halda qiymati (11) diisturu ilo toyin olunur;

2) ayilon elementlorin sortlik xarakteristikasi (12) diisturu ilo hesablanir;

3) betonun sixilan zonasinin on ¢ox sixilan liflorinde yaranan nishi deformasiya &p max
(13) diisturu vasitasila tayin olunur;

4) sixilan zonada betonun plastiklik omsali ny =

Ag = -0,5-0,667 = 29,4 sm? .

Lbred hesablanarag kvadrat toanliyin

€b,max
omsallar1 a;Va b; tayin olunarag, kvadrat tonliyini hall etmoklo sixilan zonanin hiindiirliyti &
tapilir. Ogor hesablamalarda & < & olarsa, kosik birgat vo & > &, oldugda kosik ikigat
armaturlanmalidir;

5) kasik birqat armaturlanirsa, armaturun sahasi (21) diisturu ilo vo ikigat armaturlanmada
(25) vo (26) diisturlart ilo tayin olunur.

Beloliklo, hesablamalarda istifado olunan deformasiya xarakteristikalart &p 64, €52
betonun hal diagramindan, armatur xarakteristikalar1 is9 £¢1 Vo &5, armaturun hal diagramindan
istifads olunaraq qiivvada olan normativ sanadlor asasinda segilir.

Masalonin hallinin {igiincii hali, yani ny = 0,2 olduqda diinyanin vo Avropanin inkigaf
etmis Olkalorinin tikinti normalarinda domir-beton konstruksiyalarin méhkomliys gora haddi-
hallara hesablama nazariyyasinin asasini togkil edir. Onu da geyd etmok lazimdir ki, Azarbaycan
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orazisindo qiivvado olan AzDTN 2.16-1-in avrokodlarla miiqayisesi osasinda tapilan
uygunsuzluglarin aradan galdirilmasi [5,6] magalalarinds baxilmigdir.

Domir-betonu toskil edon beton vo armaturun qeyri-xotti deformasiyalarinin analitik
ifadalorindan istifads edarok masalonin geyri-xatti hollorinin goxsayli iterasiya naticasinds xiisusi
programlar vasitssilo oaldo edanlor do vardir [9]. Lakin bu hallor [1] magalesinds miizakira
olunaraq iterasiya proseslorinin yigilmasi, dayaniqliligi vo haddi-halda masslonin alina
bilmamasi kimi problemlarin tohlili bu proqramlarin totbiginin ugursuzlugu ils naticalonir.

Bu mogalods qiivvadsa olan normativ sonadlorlo toklif olunan qeyri-xotti deformasiya
modeli osasinda hesablamalar ¢ox sadodir vo texniki adobiyyatlarda molum olan onsnovi
gaydalarla eynidir.

Qeyri-xotti deformasiya modeli asasinda domir-beton konstruksiyalarin AzDTN 2.16-1 ils
hesablanmasinin tohlilinin aparilmasi asagidaki naticalorin alinmasina gotirmisdir.

Naticalor

1. isdo geyri-xotti deformasiya modeli osasinda beton vo armaturun hal diaqramlarindan vo
miistovi kasiklor forziyyssindan istifads olunaraq, hesablamalarin indiya godar hallori malum
olan sados ardicilligi miiayyan edilmisdir. Burada elmi yenilik kimi miistovi kasiklar forziyyasi
ilo diizxotli deformasiya diagramindan vo materiallarin hal diagramlarindan betonun sixilan
zonasinda gorginlik epiiriiniin qurulmasina keg¢id yolu toklif olunmusdur;

2. Qeyri-xotti deformasiya modeli asasinda domir-beton elementlorin hesablanmasi iigiin qurulan
coxsayli iterasiya prosesinin proqramlarinin mislliflori masalonin hallarindan betonun sixilan
zonasinda garginliklor epiiriine kegid mexanizmini nazardon qagirtmislar;

3. Qeyri-xotti  deformasiya modelini  totbig etmoklo  domir-beton  konstruksiyalarin
hesablanmasinda he¢ bir yenilik yoxdur vo onun totbigi AzDTN 2.16-1 normativ sonoddo
baxilan hoddi-hallara géro méhkomliys hesablanma tisulunun sadocs tokraridir;

4. isdo domir-beton elementlorin geyri-xotti deformasiya modeli osasinda hesablama {isulu
domir-beton elementlarin onanovi qaydalarla hesablanmasina gotirilmisdir, forq ondan
ibaratdir ki, masalonin hallorindo ¢oxiterasiyali proseslordon azad olunaraq yiikklomonin
Soviyyasino miivafiq olan gorginlikli halda sixilan betonda yaranan gorginliklor epiiriindon
istifada olunur.
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BETONUN QEYRI-XOTTIi iRSI SURUNGONLIYINI NOZORO ALMAQLA SIXILAN
DOMIRBETON ELEMENTLORIN GORGINLIKLI DEFORMASIYA HALI VO
YUKGOTURMO QABILIYYOTI
t.e.d., prof. Hactyev M.O. Azorbaycan Memarliq vo Insaat Universiteti
bas miiallim S.M. Alayeva 1.I.Polzunov adina Altay Dovlot Texniki Universiteti

STRESS-STRAIN STATE AND THE LOAD-BEARING CAPACITY OF COMPRESSED
REINFORCED CONCRETE ELEMENTS TAKING INTO ACCOUNT THE NONLINEARLY
HEREDITARY CREEP OF CONCRETE
doctor of technical sciences Hajiyev M.A. Azerbaijan University of Architecture and Construction
chief teacher Alaeva S.M. Altai State Technical University named after I.1.Polzunov

AHHOTanus. B craThe c yueToM HENMHEHHO HACIEICTBEHHOW ION3y4ecTH OETOHa, KOTOpOe
YUUTHIBAET HEJIMHEHHOCTH yNPYro MIHOBEHHBIX AedopManMii W yBEIHMUCHHE MOIYJS YHPYTOCTH M
MPOYHOCTH HCCIEJOBAHO BHELICHTPEHHOE CXKATHE KEJIe300€TOHHOM KOJOHHBI. YPaBHEHHE MOJI3yYEeCTH

GeToHa TPHHEMANOCH B BHC gb(t):Ub(t)'[l““'(228]%]‘;%(”'[“’72'(Ub(t)jmz}'ac*(t’ 0y,

Ep(t) Ry (t) or

[locTpoeH IUCKPETHBIN aHANIOr 3TOTO0 MHTETPAIbHOTO YPAaBHEHHMS M B TECTOBBIX NMPHUMEPAX PELICHUS
3ajad pellakcaluy I0Ka3aHo, YTO TPEAJIOKEHHBIH IUCKPETHBIH aHANIOT HMMEET BBICOKYIO TOYHOCTb
pemieHus. B TecTOBBIX 3a/1a4ax W3yYeHO BIHUSHHE PA3IMYHBIX (PaKTOPOB Ha peaKkcalliOHHBIE MPOIECCH
W YCTAHOBJEHO, YTO HauOoyiee CHIbHOE BJIMSHUE Ha PENaKCALMI0 HMEET HEeITUHEHHOCTh YIIPYro
MIHOBEHHBIX jaedopmaruii. MeTonuka onpeneicHus HaYalbHBIX YCIOBUH HMMEET CaMOCTOSITEILHOE
3HAYeHHWE W TMI03BOJSIET KCCIIENOBaTh HANPSDKEHHO Je(OPMHUPOBAHHOE COCTOSHUE U HECYIIYIO
CHOCOOHOCTH BHELICHTPEHHO C)KaThIX KOJIOHH IPU KPAaTKOBPEMEHHOM CTATHYECKOM 3arpyxeHuu. lIpu
JUTMTENIHOM  3arpy’KeHHH HCCIICAOBAaHME HANpPSHKEHHO Ae(OpPMHPOBAHHOIO COCTOSHUSI CBEICHO K
pEIICHUI0 HENMHEHHON CHUCTeMbl anreOpanyecKuii YpaBHEHHH W TPEAJIONKEH aITOPUTM YHCICHHOTO
pelieHnss 3TOM CHCTEMbl C HamepeA 3aJaHHOW TOYHOCTHIO. Pa3paboTaHHBIA aNrOpuUTM  JIETKO
MPOTPaMMUPYETCSl U COCTaBJIEHA MPOTpaMMa, peaqu3yroulas NpeIoKEHHbIN aJrOpUTM pacyeTa u C ee
MPUMEHEHUEM PACCMOTPEHBI pa3IMUHbIC YHCIICHHBIE TIPUMEPHI.

KiroueBbie ciaoBa: craperomuii OeTOH, apMaTypa, IMOJI3y4YecThb, HEIMHEHHOCTb, HEIMHEHHOCTh
YIPYro MTHOBEHHBIX Jepopmanuii, Mepa NoI3y4ecTH.

Xiilasa: Mogalodo betonun ani elastiki deformasiyalarinin geyri-xattiliyini, elastiiklik modulunun va
mohkomliyin zamana goéro artmasini nozora alan geyri-xotti irsi siirlingonlik tonliyinin totbiqi ilo
morkozdonxaric sixilan domirbeton siitunlar todqiq olunmusdur. Betonun geyri-xatti irsi siirlinganlik

tonliyi gy (t)= Ub(t).{l + 1 (;Eg;}ml} - jgb (t)- {1+ s .(Ub (t)]mz ] ) oc’(t, T)dZ' kimi gabul olunmusdur.

Ep(t) Ry (t) or

Bu tonliyin diskret analoqu qurulmus vo relaksasiya masolalorinin hollindo toklif olunmus diskret
analoqun yliksak daqiqliys malik olmasi gostorilmisdir. Relaksasiya masoalalorinin hallinds gostarilmisdir
ki, relaksasiyanin naticalorina tosir edon faktorlardan on baslicasi betonun ani deformasiyasinin geyri-
xattiliyidir. Baglangic sortlarin toyininin ayrica tistlinliiklori vardir, ¢iinki bu metodika qisa miiddatli statik
yiiklomalorde morkazdonxaric sixilan siitiinlarin yiikgdtiirmo qabiliyystini vo gorginlikli deformasiya
halin1 arasdirmaga imkan verir. Uzunmiiddatli yiiklomalordo moarkozdonxaric sixilan demirbeton
stitunlarin gorginlikli deformasiya halinin todqiqi daxil edilmis hesabi zaman anlar1 Gigiin geyri-xatti
tonliklor sisteminin hallino gotirilmisdir vo bu sistemin holli {iglin istonilon daqiqliklo mosaloni hall
etmoya imkan veran alqoritm toklif olunmusdur. Toklif olunan holl alqoritmi asanligla proqramlasdirila
bilir v bels bir proqram modulu qurulmus ve onun tatbiqi ilo miixtslif adodi misallar hall olunmusdur.

Acar sozlar: kohnolon beton, armatur, siiriinganlik, geyri-xatti, ani deformasiyalarin geyri-xattiliyi,
stiriinganlik haddlori.
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Summary: In the article, with account of nonlinearly hereditary creep of concrete, which takes into
account the nonlinearities of the elastically instantaneous deformations and the increase in the modulus of
elasticity and strength, has studied an eccentric compression of the reinforced concrete column.

The equation of a concrete creep was taken in the form

& (t)= O'b(t){l_i_’h.[ ]ml]_ jcrb(t)-llﬂh _(Gb(t)]mzi.ﬁc*(t- )4, A discrete analogue of this

_ op(t)
Ep(t) Ry (t) Ro(t) or

integral equation is built and in the test examples of relaxation problem solutions it is shown that the
proposed discrete analog has a high accuracy of solution. In the test problems, the influence of various
factors on relaxation processes was studied and it was identified that the nonlinearity of elastically
instantaneous deformations has the strongest effect on relaxation. The method of defining the initial
conditions has an independent value and it allows to study the stress-strain state and the load-bearing
capacity of eccentrically compressed columns under short-term static loadings. With a long term loading,
the study of the stress-strain state reduces to solving a nonlinear system of algebraic equations and
proposes an algorithm for the numerical solution of this system with in advance given accuracy.
The developed algorithm is easily programmed and the program implements the proposed calculation
algorithm, which is applicable to review various numerical examples.

Key words: aging concrete, reinforcement, creep, nonlinearity, nonlinearity of elastically
instantaneous deformations, creep measure

1. Juckpemmnwlii ananoz HenuHeuHO HACTEOCHEEHHO20 UHMEZPATbHO20 YPAGHEHUs
noazyuecmu cmaperuieco Gemona.
B obwem cnyyae ypaBHeHWE HeAUMHEMHOW non3yyectM 6eTOoHa, y4yuTbiBaKoLLee
HEe/IMHEMHOCTb YNPYro MrHOBEHHbIX Aedopmaunit, npepnoxkeHHoe B.M.BoHgapeHKko [1,2]
3anucbiBaeTca B BUAE

gb(t):%i(t). 1+,71.[‘7b(t)Jml —}Gb(t)- 1+,72.[Ub(t)]mz () )

Ep(t) Ro(t) Ro(t) or
Kak mokazano B [3] ypaBHeHue (1) MOXeT OBIT MpPEICTaBICHO B CIEAYIOMIEH THCKPETHON
dhopme, TpeOyIOIIEH MHOTOIIATOBBIN METO]T PEIICHHS

my my
o] O Thn = Th-1 O
€bn :?m' 1+771'(Ran - T'O'bn' 1""72‘['_-\,MJ '(2Kn,n + Kn,n—l)_e‘n (2)
bn bn bn
3necs,
j=n-1;. _, o )2
j j-1 b
Gn = 6 O'bJ 1+ 772 [RJJ (ZKn i + Kn J—l)+
J:l bj
my 3
Ob,j-1 (3)
+O'b’j1'1+772'{R - ] '(2Kn,jfl+Kl’l,j) +
b,j-1

my
Thn = Tn-1 Obhn-1
+—————Opn-1" 1+7,- ‘(2Kn,n—l+Kn,n)
6 Rb,n—l

KOX(QQHUIMEHT, YYUTHIBAIOIIMN BIUSHHE NPEAbIIYIIUX pPacUyeTHBIX MOMEHTOB BpeMeHH. B
HaYaJIbHbIi MOMEHT BPEMEHU IPH { = t; W3 HEMMHEWHOTO YpaBHEHWsI C OJJHUM HEM3BECTHBIM

m
gboz?. 1+771[O-bo] (4)

b0
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ONpPENIENSETC HAYalbHOE 3HAYEHUE PEIAKCUPYIOLIETO HAPSDKEHUS O, AAJIEE€ PH U3BECTHOM
3HAYEHUU HAYaJbHOTO HANPSKEHHS BBIYMCISIOTCS HANPSOKCHUS B IOCIEAYIOIIME pacyeTHbIE
MOMEHTHI BpeMeHH. [IpoBeprM TOYHOCTH JUCKPETHOW METOAMKH pacyeTa PelIeHHEM TECTOBBIX
MIPUMEPOB MO peNlakcalluy HanpsHKeHU.

IIpumep. BeimosHuMm pacueTsl IpU CIEAYONIMX HMCXOIHBIX JaHHBIX [5,6,7]: m; =13 ;
m=16; m=43; my,=43; »=0014cymra t; Cy=0,000089172(MIla)*; pg =085;
ag =0,072cymra™t; ag =0,076cymra™t; B =0,73; 4 =0,000130329(MI1a)™; ty =28 cymra
,  At=lcymxa ; opg=155223Mlla Epo =32500M11a Rpo =17 MIla
Ep(v)=Epo -(1- B -exp(-ae -7)); Ry(r)=Rpg - (L g -exp(- ag -7)).

UToObl OIICHUTHh TOYHOCTH YMCJICHHOTO PEIICHUS 33aJa4d BBIYMCICHUS MPOBOAMINCH MPU
pa3IMYHbIX 3HaYeHUX iara pemieHus: At. Pe3ynbraThl penieHust npuBeieHbl B Ta0. 1.

Tabnuya 1.

[ITar pemenus Penakcupytoiiiee HanpsikeHUE Paznuia B mpouieHTax
At;  cymxa o, (t =100); MIla

0,5 3,61 0

1,0 3,62 0,28%

2,0 3,66 1,39%

4,0 3,75 3,88%

6,0 3,88 7,48%

8,0 4,07 12,74%

10,0 4,32 19,67%

Kak BuIHO U3 3TOW TaOnuIbl yBeIWYEHHE MEPBOHAYAIBHOIO IlIara BOCEMb pa3 HU3MEHSET
pemienue Bcero Juuib Ha 3,88%, 4TO O3HA4aeT BBICOKYIO TOYHOCTh YHUCIEHHOTO pEIEHUs
HEJIMHEIHO HACNeJCTBEHHOIO HMHTErPalbHOTO YypaBHEHUs mon3yudectu OertoHa. [locne
ONpeJieJIeHUs] Illara peUIeHus, OO0ecleYuBaoIEero TpeOyeMyl0 TOYHOCTb BBIYUCICHHH,
paccMaTpUBAINCh CIIEAYIOIIUME BapUAHTHI pelaKcalliyd HapsHyKeHUH MpH MPOCTON MOJI3YyYeCTH,
T.€. YMEHBIICHNE HANPSDKEHUH MPU MOCTOSIHHON Aedopmariuu:

.

¢ TepBbIM BapUaHT — YIPYro MTHOBEHHOE U JUIUTEIbHOE 1e(OPMUPOBAHUE HE JIMHEHHBI U
YUYHTHIBAIOTCS YBEIMYEHHUE BO BDEMEHH IPOYHOCTH Ry, (t) M MOy yIIpyro MrHOBEHHBIX

nebopmarumii Ey(t);

>

K/
*

BTOpOﬁ BApHUAHT — YIIPYro MIHOBCHHOC I[e(l)OpMI/IPOBaHI/IC HHHCﬁHOC, a JJIHUTCIBbHOC
,Z[C(I)OpMI/IpOBaHI/IC HE JHHEHHBI U YUYUTBIBAKOTCA YBCIIMYCHUC BO BPCMCHU NPOUYHOCTU

)

Ry (t) 1 MOIyNst yIpyro MrHOBEHHBIX nedopmarmii E (t);

7/

¥ TpeTHil BapuaHT — YIOPYro MIHOBEHHOE J1e()OpMHUpPOBAHHME HE JMHEWHO, a JUIUTEIbHOE
neOPMUPOBAHKE TMHEWHO U YUUTHIBAIOTCS yBEIMYEHUE BO BpEMEHH MPOoUHOCTH Ry (t) U

MOJLyJIsSl yIIPyTrO MIHOBEHHBIX fedopmanuii E, (t);

7/

%* ueTBEpTHIN BAPHAHT - YIIPYTO MTHOBEHHOE H JUTMTEIbHOE 1e()OPMUPOBAHHE HE JTUHEHHBI,
IIPOYHOCTE BO BPEMEHH MOcTosHHA Ry (t)= Ry (ty)=const, yunTeiBaeTCs yBENMYEHHE BO

BPEMEHHM MOJLYJIsl yIIPYTrO MIHOBEHHBIX nedopmanuii E, (t);
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< NATBI BapMaHT - YNPYro MIHOBEHHOE M JUIMTENbHOE AeOPMUPOBAHUE HE JIMHEHHBI,
IPOYHOCTH W MOJYJh YIPYro MIHOBEHHBIX jaeOpMaluii TOCTOSHHBI BO BPEMEHH
Ry (t)=Ry(ty)=const, E,(t)=E,(ty)= const

X/
°e

[IECTON BapuaHT - YNPYro MTHOBEHHOE W JUIMTENbHOE AePOpPMHUPOBAHUE ITHMHCHHBI,
MPOYHOCTh M MOJYJb YIOPYrO MTHOBEHHBIX nedOopMaiuii MOCTOSHHBI BO BPEMEHHU
Ry (t)= Ry (ty)=const, E,(t)=E,(ty)=const.

[To pe3ynbratam pacuera Ha pUC. 1 MOCTPOEHBI COOTBETCTBYIOIINE TpadUKU YMEHBIICHUS
BO BPEMEHM HaIpsHDKEHHsS, Ha JTOM pHCYHKE HoMepa TIpaduKOB COOTBETCTBYIOT
paccmarpuBaeMoMmy BapuaHty. [locTpoeHHble Trpadukd HArfsSAHO TOKa3bIBalOT, 4YTO
HEJTMHEWHOCTH KaK YIPYro MTHOBEHHBIX, TaK U JJIUTEIBHBIX Je(opManuii CHILHO BIHSIIOT Ha
MPOIIECC pelaKCallui HAaNpsHKEHUM, BMECTE C TEM Ui JaHHOTO IpHUMeEpa MOXKHO MpeHeOpeyb
YBEIMYCHUEM MPOYHOCTH OeToHa. B Hmkecnenyromed Tabm.2 maHbl 3HAYEHUS MPEICIbHO
pEITaKCHPOBAHHBIX HANIPSDKEHUH W OHU CPaBHEHBI C OCHOBHBIM TIEPBBIM BapuaHTOM. Tabmuia u
rpadUKy TaKKe IMOKAa3bIBAIOT, YTO Ha MPOIECC IMOJ3YyYECTH HauOoliee CHIIBHO BIMSET Y4eT
HEJIMHEWHOCTH YNPYro MTHOBEHHBIX JedopManuii U Mpu BHIOOPE TEOPUM MOJI3YYECTH Ha 3TO
cienyet oOpaTuth ocoboe BHUMaHue [4].

3HaYeHHs MpPeIe/IbHO PeTAKCHPOBAHHBIX HANPSIKEHHIA. Tabauya 2.
Howmep BapuanTa 3HaueHHUE MPEIeIbHO PEIaKCHPOBAHHOTO PasHuia B mpoIieHTax
HaIpPsDKEHUS Oy (oo) ;v Mlla

ITepBbrit 3,47 0%

Bropoii 147 —57,64%

Tperuit 3,95 +13,83 %
YeTBEePTHIN 3,47 0%

ITsiThrit 3,70 +6,63%

Ilecroii 1,64 —52,74%

4 N

- J

Puc. 1. Ymenvuenue Hanpsaicerull (o-b (t); MHa) 80 8pemMeHU (t ; cymKa) npuU pasIuHbIX 8APUAHTNAX.
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2. HccaenoBaHue HanpskeHHO 1e(OpPMHPOBAHHOIO COCTOSIHMS W Hecyllei
CIOCOOHOCTH BHEINEHTPEHHO CKATHIX 3JIEMEHTOB € Y4e€TOM HeJMHEHHO HACJeICTBEHHOMH
1noJ13y4yecTy 6eTOHA JUCKPETHBIM MHOTOLIATOBBIM METO/I0M.

Jliis MomeHTa BpeMeHH U paspernaroniasi CUCTeMa HEJTMHEHHbBIX alre0panyecKux ypaBHEHUN
paccMaTpuBaeMON 3aa4YM 3aHUChIBACTCS B CICIYIOIIEM BHIE:

my M2
o o Tn —Th-1 O
Epn = Ezn '[1+771'[Rbbnj ]_ n6n'0'bn'[1+772'[Rznj ]'(ZKn.n + Kn,n—l)_Gn
n n n
2olln). (4, 25)

<en

<ém

>é&m

Ns(tn)= O';(tn)'Aé +O—s(tn)'As
Ms(tn)z O_é(tn)‘Aé '(O’Sh_aé)_as(tn)'As '(O’Sh_as)

b;’z%: +X1 . npu 0<x(t,)<h
e e O
it ) [ 45 e
S () ot

Ms(tn)+Mb(tn)= P'(e+f(tn)) ®)

Uro0Bl pemmTh 3Ty CHUCTEMY HY)KHO pacrojiaraTh HadalbHBIMU YCIOBUSIMU. HadanmbHbie
YCIIOBHSI OMPENEISIOTCS W3 PEIIeHUS HETWHEHHON CHCTeMBbI ainreOpandecKux ypaBHEHHM,
MOJYYEHHON W3 BBIIIE TMPUBEACHHOW CHCTEMBI 3aMEHOM NEPBOr0 YPaBHEHUS HAYAJIbHBIM
ycinoBueM (4), BBITEKAIONIUM W3 HEIHMHEHWHOTO WHTETPAIBHOTO YpaBHEHUS HACJIEICTBEHHOU
moi3ydectd OeToHa. DTa CHUCTeMa YpaBHEHUW IS ONpENEICHHS HadalbHBIX YCIOBUH
3aIMCHIBACTCS B BUJE:
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—“m

b-oy(to)- Xz(to),ll_(x(to)— thU(IO)JrZ] +

n,(to)+ 2 X(to)

M, (k)= +b.ab(to)-x(to)_(g_X(to)jlll_(X(to)—hJ“a(to)u} .

n,(ty)+1

b.ab(to).XZ(tO) b-oy(ty)-x(ty) (h .
o)z | nltp)+l '(2_X(t°)j' npu 0<x(to)<h

Ry(to) X(to)
Ms(to)+ My (to)= P-(e+ f(to)) (6)
MeTOHHKa OnpeﬂeHeHI/Iﬂ HaYvYaJIbHBIX yCJIOBI/Iﬁ HUMECT CaMOCTOATCIBHOC 3HAUYCHHUC, TaK KaK

no<to>=1—(1—f0)~[“b(t°>jm”; ()= k-20); N,(tp)+ Ny(to)= P

10 3TO METOAMKE MOYKHO ONPENEIIUTh MapaMeTpbl HAPSHKEHHO 1€(OPMUPOBAHHOTO COCTOSHUS
U Hecylled CIOCOOHOCTH IMPH KPaTKOBPEMEHHOM 3arpy:keHuu. JlJis perieHusi 3TOi CUCTEMbI
3a/1al0TCs 3HAUEHUEM HampsyKeHUsT B OETOHE CXKAaToM IpaHu, TOT/a W3 MEPBOTO ypaBHEHUS
CHCTEMBI, cpa3y ormpenensercs U aedopmarus sTod rpaHd. OJHO3HAYHO OIpeNeNseTcs U
napaMeTp IMOJHOTHI SIIOpPhl CKUMAIOIIUX HampspKeHUil B OeToHe N (to) [1,2] u npyrue
napaMeTpbl CTAHOBATCS (YHKUMSAMH BBICOTBI CXaToOMl 30HBI cedeHus. V3 mocieqHux JIBYX

ypaBHCHI/Iﬁ CICAYCT, 4YTO KaKAOMY IIpUHATOMY 3HAYCHHIO HAIIPSKCHUS O, (tO) COOTBCTCTBYCT

CBOSI BBICOTA CXKaTOM 30HBI U ATO HE 3aBUCHUT OT KOHKPETHOTO 3HAYCHUS COKMMAIOIIEH CHIIBI.
[TosrToMy pa3zpemammmM ypaBHEHHEM OMPEIEICHUS BBICOTHI CXKATOM 30HBI CEYCHHS TPHU
MIPUHSATOM 3HAYEHUHW HAIPSKEHUS SBIISCTCS YPaBHEHUE:

M (to)+ Mp(to) = (Ns(to)+ N (to))- (e + T (to))=0 (7



Ne4. 2017 AZORBAYCANDA INSAAT vo MEMARLIQ

Takum 00pasoM il K&KIOrO MPUSTOrO 3HAYEHHS HAYAIBHOTO HANPSKEHHS oy (ty) Kak
pellleHre HENMMHERHOTO ypaBHeHust (7) ONpPEENseTcs U BBICOTa CKATOM 30HBI X(ty ), MOCTIE 4ero

BCE OCTAJIbHBIC IMapaMeTpbl HANpPsHKEHHO J1e(OPMHPOBAHHOTO COCTOSHHS BBIYHCISIOTCS 0e3
Tpyaa. V3/10)KEHHBII aJrOPUTM pacyeTa MPUMEHSETCS NPU KPaTKOBPEMEHHOM CTaTHMYECKOM
3arpyxeHuu. JlaHHBIA aNrOpuTM pacuera JIETKO MpPOrpaMMHPYETCs, COCTaBJIEHA Takas
IporpaMma u ¢ IpUMEHEHUEM COCTABJICHHOW MPOrpaMMbl paCCMOTPEH YUCIICHHBIN ITPUMED.

IMpumep Nel. HccinenyeM BHELUEHTPEHHOE COKaTHE  IIAPHUPHO ONEPTOM KOJIOHHBI MPHU
CIEYIOIIMX UCXOIHBIX NaHHBIX: E(7)=Epq-(1— Bg -exp(- ag -7));

Ry (£)=Roo (L~ B -exp(-ag 7)) 5 D=06u ; Epy=325000002 ; Ry =17000°%
M M

Pe=085; ag=0072; pg=076,; ag=0068,; fy=011; n,=13; m =43;
m, =2867 ; 1=6m; A, =000152x2 ; A, =0004072x2;  a,=004x; a,=006ux ;
m, =% —28667; h=08.
15
[To pesymsraramM pacdera Ha pHUC.2 IOCTPOEHBI JWArPaMMBbl «HArpy3ka - I[POTHO» TIpU
PA3INYHBIX OKCOCHTPHUCUTETAX u IpOoLCHTaxX APMHPOBAHMA. HapaMeprI HAaIIPA’KCHHO

I[e(i)OpMI/IPOBaHHOFO COCTOsAHHA B MOMCHT MCUCPITaHUSA Hecymeﬁ CITOCOOHOCTH IIPUBCACHLI B Tabm.3.

IapamMeTpbl HANIPSIKEHHO 1eOPMHPOBAHHOIO COCTOSIHHSI. Tabnuya 3.

BapHAHTBI e, Cm f, m P, kH X, M ot, Mlla o5, Mlla
TIePBBIN 8,0 0,0062292 6036,07 0,70446 - 226,91 12,14
Bropoit 8,0 0,0064864 5421,02 0,67653 - 22,57
Tperuit 1,0 0,0043105 7415,02 1,01804 - 231,16 - 65,72
YETBEPTHIN 1,0 0,0054430 6620,53 0,80622 - -19,76

Jlyia pemeHusi CUCTEMbl ypaBHEHUH (5) mpeuaraeTcsl CIeIyIOIIUA YUCICHHBIH aJrOpUTM.
CHayana 1o peHIeHHIO MPEIbIIYIIEr0 pPAacYeTHOrO BpPEMEHH BbIUUCISIETCd KO3((UIIMEHT,
OTpaXKalOIIUN BIMSHUE MPEABIIYIIUX PAcCYETHBIX MOMEHTOB BpeMeHU G, M KO3((UIMEHTHI

nossydectu Oertona K, . ITocie BoUMCIEHUs STHX KOIDPUIMEHTOB 33/1al0TCS HAPSHKEHUEM

0p(t,) ¥ MO IMCKPETHOMY YPaBHEHHIO MOJI3YYECTH ONPEIEIIETCS COOTBETCTBYIONIEE 3HAUECHHE

nedopmanyu &, (tn ) 3aTeM Kak ¥ IpH ONPEAEICHUN HaJalbHbIX YCIIOBUN U3 ypaBHEHUS
Ms(tn)+ Mb(tn)_ (Ns(tn)+ Nb(tn))'(e + f (tn)): 0

HaxOJuM BEBICOTY C)KaTOM 30HBI CEUCHUS KakK pemicHuA HEJIMHEWHOTO YpaBHCHHUA C OJHUM

Heu3BecTHBIM. Ilociae dYero CTaHOBATCS HM3BECTHBIMH — BCE napamMeTpbl  HAIPSAKCHHO

1e(OPMUPOBAHHOTO COCTOSIHUS CEYEHHs TPHM TPUHATOM 3HAYEHWH HampsokeHus oy (t,). Ilo
W3BECTHBIM 3HAUEHUSAM I[apaMETPOB BBIYMCISEM HOpPMalbHYIO cuiy P = Ns(tn)+ Nb(tn) "

CpaBHMBaeM €€ C 3aJaHHOM CcuJIol. Bapbupys 3HaueHHMEM HaNpsDKEHUs OmpenessieM JBa

COCE/IHUX 3HAYCHMs HANPSOIKEHUs IIPU KOTOPOM BbIpaxeHue P — Ns(tn)+ Nb(tn) MEHSET 3HAK.
OTO O3Ha4yaeT OTHEICHHE KOPHI o, (tn) [8,9]. Ilocme wero mo MeTomy JEJEHUS OTpe3Ka

MOMOJIaM YTOYHSIETCS KOPEHb C JII00OHM JKeTaeMoil TOYHOCTBIO. 3aTeéM 3aHOBO BBIUHCIIUB
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ko3 dunuentsr G, u K, ; mnoBropsem pacuer. OmnucanHHblii anroputM 0e3 Tpyaa

IIPOrPaMMHUPYETCS M COCTaBJIEHA Takas IporpaMMa M C IPUMEHEHHEM COCTaBICHHOMN
IIPOrpaMMBbl pACCMOTPEHBI YUCIICHHBIE IPUMEPBL.

4 N\

] — _
T
_—

N _—
\

/
I

e | e ) 3 4 5
- J

Puc. 2. Jluacpammer «nazpyska (P, kH)-npoeu6 f, m» ona wapnupro onepmoii konounet: 1 —npu

e =8 cm osotinoe apmupoganue; 2 - npu e =8 cm oounapnoe apmuposanue;, 3- npu € =1cu 08oliHoe
apmuposanue; 4 - npu e =1cm odunaproe apmuposanue, 5 —npu € =1cm npu 060UHOM APMUPOBAHUU
u aunetinom degpopmuposanuu b6emona, m.e. npu 17, =0.

IIpumep Ne 1. MccienyeM BHEUEHTPEHHO CXKAaTyI KOJIOHHY IIPH CIEIYIOIIMX HCXOIHBIX

naHHbIX: bxh=60x80cu; 1=6m; ag=4cm; a;=6cu; e=leu; Epy :32500000g ;
M
H
Rb0=17000K—2 , Ep(r)=Epo (- Be -exp(-ag 7)) Ro(7)=Rpo (1~ fr -exp(- ag 7)) ;
M

ﬂE :0,85, g :0,072, ﬂR :0,76, (0=} 20,068, 771:1,3 ; ml :4,3; p) :1,6; m2 :4,0;
AL =0,00152.142; A, =0,004072:%; m, = 2,8667; ty = 28 cymra; At=2cymxa -

[Ipn KpaTKOBpEeMEHHOM 3arpyKeHHH HeCyIllas CIOCOOHOCTh ATOW KOJIOHHBI COCTaBIISIET
Pyt =741502xH . Ilpm [UIMTEIBHOM  3arpy;K€HHUM  3arpy3uM  KOJIOHHY CUJION

P,, =0,7505- B,y =556490xH . Ilpm >TOM B MOMEHT 3arpy’kKeHHs IapameTphbl HAIPSKEHHO

1eOpMUPOBAaHHOTO COCTOSHMS MMENU 3Ha4deHus: &, =0,000626849 ; x=185271m ;
f =0,00123412651m ; o, =1206023 % , Og= 12263311% ;  0g=1529513 g ;
M M M

Ng =493050xH ; My =-33123xH -m; N, =5971847xH; M, =99,639xH - m.



Neq. 2017

AZORBAYCANDA INSAAT vo MEMARLIQ

[lo pe3ynmpraTam pacuera Ha HUXKE MPHUBEACHHBIX PHUCYHKaxX JaHbl TpaduKd HU3MEHEHUs

MapaMeTpoB HAIPSHKEHHO 1e(pOPMUPOBAHHOTO COCTOSHUSL BO BPEMEHHU.

-

-

/

N

1

2

3

~

J

Puc. 3. H3zmenenue nanpsoicenuti [OJ C g
S s

kH

j 6 apMamypHbIX CIMEPIUCHAX B0 6PEMEHU T ;
2

cymka- 1 — 6 cocamoui apmamype; 2 — 6 menee cocamotl apmamype npu 060UHOM aPMUPOSAHUU;

3 — 6 Menee coicamoti apmamype npu OOUHAPHOM APMUPOBAHUU.

p
///
——e
]
—_—1 =t 3 —t4 —5
g

~

J

Puc. 4. Hzmenenue 6o epemenu npoeuba (f ; M) u oehopmayuu &, 60 epemenu t; cymra. 1 —npoeub

npu 0BOUHOM APMUPOBAHUU,

2 - Odegopmayus npu 08otinom apmuposanuu, 3 —npoeud npu
00UHapHOM apmuposanuu, 4 -oegopmayus npu OOUHAPHOM APMUPOSAHUL
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5 — npoeub npu 0sotinom apmuposanuy u IUHEUHOCMU YIPY20 MEHOBEHHbIX Oeopmayutl.
/ N

—] —2

- J
Puc. 5. Uzmenenue Hanp:oiCenusl 6 bemone cocamoi cpanu Haubonee HAnNPAMNCEHHO20 Ce4€erHUs

[Gb : KPZIJ 60 épemenu t; cymka: 1— npu osotinom apmuposanuu; 2 — npu 0OUHGPHOM

apmuposanuu; 3 — npu 0B0UHOM APMUPOGAHUU U TUHEUHOCMU YNPY20 MCHOBEHHBIX OedopMayuil.

4 N
\\\
N
\\
. 1 i ] J

Puc. 6. U3menenue 60 pemeru 8biCOMbL CHCATMOU 30HbL HAUDOIEE HANPANCEHHO20 CeHeHUs (X ; M):
1 — npu 0sotinom apmuposanuu, 2 — npu 0OUHAPHOM ApMuposaruu, 3 — npu 0BOUHOM APMUPOBAHUU U
JUHEUHOCMU YIPY20 MCHOBEHHLIX 0edopMayuil.

Pacuer nokasain, uro Ha 44-e CyTKM IOCJIe Hayaa 3arpyKeHus ckaras apMarypa JOCTUTaeT
npenena Tekydectu. Jlo ’TOro MOMEHTa HalpshKeHHsl B OETOHE CKaTod TpaHU yMEHbIaeTcs, a
rocjie HauMHaeT yBeJIW4YuBaThCsA. 3a cueT mnoisydectd 3a 200 cyTOKk HayalbHBIA TpPOrud
yBenuuuBaercs 8,51 pa3 u mocturaer 3HaueHus f =0,010496 m, aHAJOTHYHO YBEJINYUBAETCS
u aedopmanus ckatod rpaHu cedeHus B 5,06 paza M TOCTUTAET MOYTH MPEACIHPHOTO 3HAYCHUS
IIpU CKAaTHH g, = 0,00317372. YBenuumBaeTcsl TAKXKE HANPSKEHUE PACTSIHYTOM WM B JAHHOM

cllydae MEHEe CKaToW apMarypbl, HamboJiee HHTEHCUBHOE YBEIUYCHHE TMPOMCXOAUT [0
JOCTHXKEHHS C)KaTOM apMaTypoil mpejenia TeKy4ecTH, JalbHelllee yBenndeHne 0onee Bsuioe. 3a
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200 cyTok mMOJ3ydyecTd B OTOM apMaType HampsDKeHHWE — YBEIMYMBAeTCs OT 3HaueHUus

xH
2

Os = 7529513g)10 3HAYCHUS o, = 20886924 —, T.C. YBEIUYHBACTCSI 2,77 pa3za.

M M
IIpumep Ne2. PaccMOTpUM BHELIEHTPEHHOE CXKAaTHE 3JIEMEHTA, PACCMOTPEHHOTO B IIEPBOM
pUMepe MpU OJMHAPHOM aPMHUPOBAHUH, T.€. BCE UCXOJHBIEC TaHHBIE OCTAIOTCS 03 M3MEHEHHIA,
KpOMe Ha4yaJIbHBIX 3HAYEHUH MMapaMeTpOB HANPSHKEHHO Je(OPMHUPOBAHHOTO COCTOSHUS U 3/1€Ch
A, =0. IIpu KpaTKOBpEMEHHOM 3arpyKEHUU HECYILasi CIOCOOHOCTh ATOH KOJOHHBI COCTABIISAET

P, =662053xkH . Ilpm  [IUTEIBPHOM  3arpy:K€HUM  3arpy3MM  KOJOHHY  CHJIOH
Py, =0,7613-P,; =503991xH . Jlud OaHHOrO IpUMEpa 3HAYCHHS I[APAMETPOB HAIPSKEHHO

ne(OPMUPOBAHHOTO COCTOSIHUS OIpPEAeIseMbIe COTJIACHO HAYadbHBIM YCJIOBHSIM HMEIOT

3HAYCHUA:
&p =0,000626849 ; x=138991n ; f =0,002853424n ; oy :1206(123% ;
M
, kH | kH | . .
0y =0(12176186) — ; o0, =5862197 — ; N, =238709xH ; M =—81161xH -m ;
M M

N, =4801205xH ; My =139849«kH - m

Pesynbrarel pacdyeTsl  OTpakKeHbl B BBIIIE INPUBEACHHBIX pUCYHKax. Kak BuAHO Ipu
OJIMHAPHOM apMUPOBAHMHU B PACTSAHYTOW apMaType HaIpsKEHUS IOJy4YaroTCs €Ile MEHbLIE, YEM
IIPU IBOMHOM apMHUPOBaHUU, 3a CUET II0JI3Y4ECTH CO BPEMEHEM ITO HAIIPSHKEHUE YBEIIMUUBACTCS
BO BpPEMEHM M CO BpeMeHeM crabunusupyercs. Hampumep, 3a 200 cyTok MOn3ydyecTH 3TO
HalpspKEHUE YBETMYMBAeTCd MpUOIU3UTENbHO B 2 pa3a. Hanbonee nHTEHCHUBHOE yBelnMUeHUE
HaIpsDKEHUs B apMaType MPOMCXOAUT B MEPBBIE J1Ba Mecsld. AHAJIOTUYHO MPEAETbHBIN Mporud
LIAPHUPHO OMNEPTOM KOJOHHBI MPU OAMHAPHOM apMHUPOBAHMM MPUOJIM3UTEIHHO B JBa pasa
Oonbliie, 4yeM MNpH JBOWHOM apMHUPOBAaHUM, HO XapakTep W3MEHEHHs B OOEHX BapuaHTax
oIuHaKkoBbl. V3MeHeHHe negopMaluu ckaToi TpaHW HauOojiee HANpPSHKEHHOTO CEYeHUs He
CWJIBHO PAa3INYyaroTcs. ECTECTBEHHO NpU OJMHAPHOM apMHUPOBAaHMM BBICOTA CXKATOW 30HBI
Oosblile YeM MpH JIBOMHOM apMHPOBAHHUU M CO BPEMEHEM 3a CYeT IOJI3Y4eCTH BBICOTAa CXKaTOM
30HBI YMEHBILAETCA 70 ONPEIeTIEHHON BEeIMYMHBI U 3aTEM CTaOUIM3UPYETCs.

Ha ocHOBaHMH NPOBEJEHHOI0 HCCIEJOBAHUA MOMKHO C/1€JIATh CIeyI0LIHe BHIBObI:

1. ITocTpoeH OUCKPETHBIM aHAJOr HEJIMHEWHO HACIEICTBEHHOI'O WHTETPAJIbHOIO YpaBHEHUS
MoJI3y4ecTy OeTOHa, MPUTOAHON I JTF000T0 BBIPAXKEHUS ]Ipa UHTErPaIbHOIO YPaBHEHUS.

2. TloctpoeHa uHClIeHHass METOAMKA HCCIEIOBaHMUS HANPSDKEHHO J1e()OpMUPOBAHHOTO
COCTOSIHUSI U HeCyIell CroCOOHOCTH BHELIEHTPEHHO CKAThIX KOJIOH MPH KPaTKOBPEMEHHOM
3arpyKeHHH.

3. Ilpy 1UTENBHOM 3arpy’KEHUM BHELIEHTPEHHO CXKATOW KOJIOHHBI MCCIIEIOBAaHUE CBEACHO K
PEILICHUIO CHCTEMBbl HEIMHEHHBIX anredpandeckux ypaBHEHUH U mpeanoxkeHa 3(hhekTuBHas
YHCJIEHHAs! METOMKA PELICHUS 3TOI CUCTEMBI.

4. Pa3paboTaHHas METOAMKA MO3BOJSET C 000N Hamepes 3a/laHHON TOYHOCTBIO ONPEAETUTh
rapaMeTpsl HAMPSHKEHHO Je(OPMUPOBAHHOTO COCTOSIHUSL BHEIIEHTPEHHO CXKAThIX KOJOHH C
Y4€TOM HEJIMHEHHO HAacJeICTBEHHOM Moi3yyecTy O€TOHA U YNPYro IUIacCTUYECKOW paboThI
apMarypbl M TNPOBOJAUTH YHUCIEHHBIE AIKCIEPUMEHTHI [0 BBISIBICHHIO TOIO WJIM HHOTO
napameTpa Ha HeCYIIYIO CIIOCOOHOCTh U HANpPSHKEHHO Je(OPMUPOBAHHOE COCTOSHUE.
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BiNA VO QURGULARIN GUCLONDIRILMO VO YENIDONQURMA iSLORINDO
KiMY9Vi ANKERLORIN TODBIQi YOLLARI
tex.iizra f.d. Yusifov N.R. Azorbaycan Insaat vo Memarliq ETI

NYTU IPUMEHEHMS B YCWIEHUE U PEKOHCTPYKIIUU 3JAHUIA U
COOPYXKEHUI XUMNYECKHUX AHKEPOB
k.m.n. FOcughos H.P. Asepbatioxcanckuti HUH Cmpoumencmea u Apxumexmypul

WAYS OF APPLICATION OF CHEMICAL ANCHORS IN STRENGTHENING AND
RECONSTRUCTION OF BUILDINGS AND STRUCTURES
phd in tekh.sc. Yusifov N.R. Azerbaijan Research Institute of Construction and Architecture

Xiilasa: Maqalads sintetik qatranlar osasinda iglonilmis yapisdirict materiallarin bina vo qurgularin
yiikgotiiron konstruksiyalarinin giiclondilimasi vo yenidonqurulmasinda todbiqi yollari arasdirilir.

Acgar sozlor: sintetik qatranlar, yapigdirict materiallar, bina vo qurgular, yiikgotiiron konstruksiyalar,
giiclondilimo, yenidenqurma.

Annomayusa: B cratbe ucneayroTcs MyTH NPEMEHEHHS KIICIOIINX MaTepUalioB, IPOU3BEAEHHBIX Ha
OCHOBE CHHTETUYECKHUX CMOJ, JUIS YCHUJIEHUS M PEKOHCTPYKLMS HECYLIMX KOHCTPYKLMUM 3IaHUU H
COOPY>KEHUH.

Knrwouesvie cnosa: ciHTETHYECKAs! CMOJIA, KICIOIINE MaTepUallbl, 30aHUS U COOPY>KEHHS, HECYILHE
KOHCTPYKIIUH, YCUIIEHUS, PEKOHCTPYKIIHS.

Summary: The article explores the ways of using adhesive materials made on the basis of synthetic
resins, for strengthening and reconstruction of load-bearing structures of buildings and structures.

Keywords: synthetic resin, adhesive materials, buildings and structures, load-bearing structures,
strengthening, reconstruction

Hal-hazirda mdvcud bina vo qurgularin texniki voziyyatindon, yenidonqurma islorinin
mogsad Vo toloblorindon asili olaraq yiikgotiiron konstruksiyalarin - giiclondirilmasi  va
yikgotiirmo gabiliyyatinin, eloco do binalarin zalzoloyadavamliliginin artilmasi problemlori
aktual oldugu igiin sintetik qotranlar ssasinda kimyovi anker sistemlorinin respublikaya idxal
olunan nomenklaturasinin totbig sahalarini vo onlarin effektivliyini miioyyanlosdirmak vacibdir.

Bu aktual mosalalarin holli zamani bina vo qurgularin konstruktiv sxemino yeni hacmolarin
Vo konstruksiyalarin alave olunmast vo onlarin movcud konstruksiyalar ilo birge isinin tomin
olunmasi li¢lin todqiqatlarin aparilmasi zarurati yaranmisdir.

Bu istigamatdo XX osrin sonlarindan etibaron diinyanin inkisaf etmis 6lkoalorindo miisyyon
todqiqat islori aparilmis vo miixtalif istehsalgt sirkotlor torofindon bir ¢ox brendlor (ticarat adlari)
altinda miixtalif toyinatli mohsullar istehsal olunur. Bu mohsullar, yoni kimyavi anker sistemlori
vo materiallar1 respublikamizin ingaat materiallar1 bazarina daxil olmus ve praktiki olaraq tikinti-
quragdirma iglorinin icrasinda miioyyan hacmda isifads olunur.

Lakin toqdim olunan kimyeavi anker materiallarinin (polad millorin vo sintetik gotranlar
osasinda islonilmis yapisdirict materiallarin) layiholondirmo vo istehsalatda todbigindo miioyyon
catismamazliglar va problemlar mévcuddur.

Binalarin yenidon qurulmasinda vo yeni domir-beton elementlorlo giliclondirilmasindo
konstruksiyalara armatur millorinin qurasdirilmasinin, mévcud vo yeni konstruksiyalarin birgo
isinin tomin olunmasinin praktiki shomiyyati vardir.

Umumiyyatlo, bina vo qurgularin uzunmiiddotli istismar zamani yaranan zodalonmalorin
yaranma soboblori miixtolifdir: binalarin qrunt osasinda bas veron real gorginlik-deformasiya
proseslori, materiallarda temperatur-nomlik doyismolori, konstruksiyalarin haddon artiq
yiiklonmasi, onlarin normal istismar soraitinin pozulmasi, binalarin biindvralorinin geyri-barabor
¢okmosi vo s. Hor hansi bir konstruktiv elementds ¢at vo zodslonmolorin yaranmasina materialin
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haddindon artiq deformasiyaya ugramasi, istismar miiddotindo konstruksiya materiallarinin
elastiki-plastiki xassalorinin va eloca do, gorginlik-deformasiya halinin doyismasi sabab olur va
bu da ylikgotiiron konstruksiyalarin xiisusiyyatlorini xarakterizo edir vo bir qayda olaraq iki vo
daha ¢ox amillorin birgs tosiri ilo sartlonir [1; 2].

Tadgiqatlarin naticolori gostarir ki, das, karpic, domir-beton va s. kimi materiallardan insa
olunmus bina vo konstruksiyalarin giiclondirilmasinde effektiv barpa tisulu polimer torkiblorlo
catlarin doldurulmas: tisuludur.

Lakin Abseron vo Baki arazisi {i¢iin ananavi horgii konstruksiyalarinda (tiglayli vo quyuvari)
horgii daxilindo mévcud bosluglarin vo ya ¢atlarin doldurulmasinda bu tisulun todbiqi iqtisadi
cohotdon somarali deyildir. Bildiyimiz kimi, epoksid qotranlar1 osasinda polimermohlul vo
polimeryapisdirici torkiblori istor fiziki-mexaniki gostoricilorinin universallifi baximindan,
istorsa do atmosfer tosirlorino dayaniqligir ndqteyi-nazorindon digor monsali gstranlar (poliefir,
fenolformaldehid, furfurolaseton va s.) asasinda islonmis torkiblordon daha iistiindiir.

Insaat konstruksiyalarinda yaranan zodolonmolorin aradan qaldirilmasinda todbiq olunan
polimermahlullarin ¢oxlu sayda torkiblori vo lisullart islonmisdir [4].

Sintetik gotranlar asasinda islonilmis kompozisiya materiallar1 vo yapisdiricilar, torkiblorinin
va doldurucu komponentlorin miqdarinin variasiya olunmasi genis diapazonda torkiblorinin
mohkomlik va iligkanlik gostoricilorini tomin edir. Bu da polad sancaqglarin vo armatur millorinin
movcud konstruksiyalara etibarli ankerlonmasing, eloco do yeni material kiitlosinin mdvcud
material ilo tolob olunan soviyyads iliskenliyini tomin edir. AzIMETI-ds son illorde aparilmis
todgigatlarda modifikator islodilmoadon xirda vo narin doldurucunun va hoalledicinin migdarinin
tonzim olunmasi yolu ila bir sira polimer kompozisiya torkiblori islonmisdir [3]. Bu torkiblorin
bir gisminds xirda vo narin doldurucu kimi miivafiq slokdon kegirilmis vo donavarliyi 0,63 mm-
don az olan ohongdasi tozu (stib) istifado olunmus vo onlarin fiziki-mexaniki xassolori
arasdirilmisdir.

Polimermohlulunun xalis dartilmada miiqavimetini dyronmok ii¢lin diametri 20 mm,
uzunlugu 240 mm olan polimer (qantel sokilli) cubuq niimunaslari hazirlanaraq hidravlik presde
dartilmaya sinaqlar1 aparilmis vo alinmis sinaq naticalori cadval 1-do verilmisdir.

Aparilmis todqiqatlar zamani sinaqglarin naticalorinds kompozisiya torkibinds doldurucunun
miqdarinin artmasi ilo niimunalorin sixilmada miigavimatinin ilk oavvol maksimum gostoriciya
godor artmast vo sonra azalmasi miisahido olunmusdur. Doldurucunun miqdar1 82%-9 catdiqda
(basqa sozlo, epoksid: doldurucu nisboati 1:6 oldugda) sixilmada miigavimotin hotta kontrol
nlimiing ilo miiqayisado miivafiq qiymotindon asagi oldugu geydo alinmisdir. Digor méhkomlik
gostoricilori iso miitomadi azalmisdir. Xalis dartilmada bu forq 35% qodar toskil edir.

Polimermohlul tarkiblarinin méhkomlik gostaricilori Cadval 1
Géstoricilor Torkibin ndmrasi
ostoriel Kontrol 1 2 3 4 5
Sixlig, qr/sm’ 1,1 1,22 1,34 1,42 1,50 1,52
Mohkomlik, MPa
-sixilmada 54,4 63,5 61,6 57,8 56,6 53,1
-dartilmada 15,2 13,8 12,5 11,6 10,5 9,8
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Bu todqiqatlarin noticolori gostordi ki, islonilmis torkiblorin gostoricilori sintetik gotranlar
osasinda yapisdirici, anker vo s. mohlullar istehsal edon bir ¢ox sirkat vo firmalarin istehsal etdiyi
mohlul torkiblori ilo miiqaisesi gostordi ki, bu torkiblor bir-birino ¢ox yaxindir. Belo ki, bu
gobildon olan kimyovi materiallarda epoksid: doldurucu nisboti bir gqayda olaraq 1:2,,,1:4
intervalinda gobul olunur vo apardigimiz tadqiqatlarin naticalari texniki adobiyyatlarin natice vo
molumatlari ilo uzlasir.

Abseron {iglin ononovi horgli texnologiyasi olan butla doldurulmus iiclayli divar
konstruksiyalarinin beorpasinda polimermohlullarin istifadesi ilo “inyeksiya” iisullar1 todbiq
olunarkon haddon ¢ox material sorf olundugu {i¢iin (horgii daxilinds bosluglarin divar kiitlosinin
10-15%-0 godorini togkil etdiyindon) iqtisadi cohotdon somorali deyildir. Lakin bununla bels,
zodolonmis kosikdo rabito elementlori vasitosilo barpa iisullarinda islonilmis polimermohlul
torkiblorinin tadbiqi gliclondirmas islorinin etibarliligini tomin edir.

Hal-hazirda todbiq olunan yeni texnologiyalardan biri sintetik gotranlar asasinda islonilmis
kimyavi anker sistemlorinin todbiqidir. Bu tisul son illordo Baki gohorinds yenidonqurma iglori
aparilan bir ne¢o obyektlordo (Nizami kinoteatrinin binasi, T.Oliyarboyov kiig 2 vo 4 sayl
yasayis binalari, Istiglaliyyat kii¢. 5 vo 7 sayl yasayis binalar1 vo s.), elocods yeni insa olunan
binalarda, otel komplekslorinin tikintisindo AzZIMETI-nin layihalori asasinda tadbiq olunmusdur
(Moskva vo Abseron mehmanxalarinin yerlosdiyi orazido FLAME TOWER, HILTON).

Bu iisul yeni konstruktiv elementlori movcud domir-beton elementlorlo etibarl
birlosdirilmasing, konstruksiyalarin birgs isini tomin etmoys imkan yaradir.

Kimyovi anker sistemlori osas etibart ilo iki komponenti (bozi hallada ¢ox komponenti)
torkiblor kimi islonmisdir. Bir qayda olaraq bu materiallarin istifadssi zamani1 komponentlor
istehsalg1 torofindon toklif olunan nisbatlordo qarisdirilaraq konstruksiyalarda acilmis yuvalara
dolduruldugdan sonra armatur vo anker elementlori qoyulur va torkibi barkidikdon sonra tikinti-
montaj islori davam etdirilir. Anker millorinin birlogdirilmasi iiglin acilmis yuvalarin tozdan
tomizlonmosi vo torkiblorin isaat meydangasinda qarigdirilmast  zorursti yarandiqda
komponentlori nisbatlorinin doqiq gdzlonilmasi vacibdir.

Kimyovi anker sistemlori vasitosilo yapisdirilan armatur millorini {stiinlikklorinin tohlili
gostorir ki, kimyavi anker sistemlorinin inyeksiya iisulu ilo todbiqi mdvcud konstruksiyalarda
yeni armatur millorinin etibarlt birlogdirilmosini tomin edir.

Bu sistemlor layiholondirmo islorindo gobul olunmus texniki hallorin reallagdirma
imkanlarini, yani, yeni qoyulmus armatur millorinin konstruksiyanin armatur ¢ixintilart kimi
eyni doracads etibarliligini vo anker millorinin, birlosma diiyiinlorinin talab olunan soviyyads
yiikgotiirmo qabiliyystini tomin etdiyi {liglin konstruksiyalarin giiclondirilmo islorinds iifiiqgi,
saquli vo asma konstruksiyalarin texniki cohatdon hollini vo monolit betonun todbiqini
sadolosdirir.

Kimyovi anker sistemlori vasitosilo domir-beton konstruksiyalarin yenidenqurulma-barpa
islarinds tadbiq sahalari [ 5 ]-da sorh olunmusdur.

Domir-beton konstruksiyalarin karkas elementlorinds miisyyon bucaq altinda oyilmis
millordon istifado etmok ilo mdvcud armatur millorine dartict yiiklorin rtiilmosini tomin etmok
olar. Bu zaman birlogdirms ii¢lin ancaq diiz armatur millorindon istifado olunmalidir. Kimyovi
anker sistemlori vasitasilo armatur millorinin mdvcud konstruksiyalarin isine olave olunmasi ilo
konstruktiv elementlorin hesablanmasi onlarin real is xiisusiyystindon asili olaraq fordi
qiymatlondirilir vo ayri-ayr1 halllarda hesablanma x{iisusiyyatlori ila bir-birinden forqlonir.
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Kimyovi anker sistemlori ilo domir-beton konstruksiyalarin yenidonqurulma vo
giiclondirilmasinin tadbiq sahslori codval 2-do verilmisdir.
Cadval 2.

‘ Tadbiq sxemi Xarakteristikalari
Ortiik tavanlarimn birlosdirilmasi:

e mortoboarasi ortiik tavalari;

e Kkonstruktiv doyisikliklor;

e kecici borularin borpast (mis. galdirici kran va
qurgular, ingaat zibilinin daginmasi {igiin va S.).
Ustiinliiklori:

e Qolib islorinin sadsliyi;

o konstruktiv iisullarin gevikliyi;

o miivoggati kegidlorin tutulmamasi;
e armatur millarinin zadalonma tahlikasinin
azalmasi.

Divar tirlorinin birlosdirilmasi:
o texnoloji tikislor;
o konstruktiv doyisikliklor vo genislondirmalor;
o {ifiiqi armatur ¢ixintilari.
Ustiinliiklori:
e (olib iglorinin sadailiyi
e armatur millarinin kasilmoazliyi
e acilan daliklorin diametrinin kigikliyi

Saquli elementlorin birlosdirilmasi:
e siitun va estakadalar;
o konstruktiv dayisikliklar vo takmillogdirilmalor;
e svay baslglari.
Ustiinliiklori:
e armatur millarinin daqiq qurasdirilmas;,
e armatur millarinin barkidilmo sadsliyi;
e ingaat meydangaasinda sarbast miidaxila.

Konstruksiyalarin boyiik hocmds barpasi:
e korpii stirahilarinin (parapet) barpasi;
e karkasin modernlosdirilmasi;
o beton element vo konstruksiyalarin tomiri;
e Ustiinliiklori
e siirahilorin (parapet) borpast;
e beton elementlorin mehdud hacmda sokiilmasi;
e armatur millorinin qaynaq olunmasina ehtiyac

duyulmamast;

o asma konstruksiyalarin qurasdirilmasi.
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Konstruktiv millorin vo yeni hall olunmus diiyliniin isi bir ne¢o amillordon asilidir. Bu
amillordon baza materialinin (betonun va s.) vo eloco do armatur vo anker millorinin méhkomlik
vo deformasiya gostaricilorinin, tosir edon real yiiklorin (dartici, sixict va kasici) saviyyasinin,
xarakterinin vo kosici yiiklor Ui¢lin hotta istigamotin, armatur millorinin diametrinin vo
ankerlonma dorinliyinin millor arasinda masafonin nozors alinmasi vacibdir.

Kimyovi anker sistemlori ilo yenidonqurma islorinin layihalondirilmasi va hesabatlar yolu ilo
qiymotlondirilmasi armatur millorinin  poladinin, yapisdirict  komponentinn  (yapisqan
birlosmasini) vo baza materiallarinin  kosilmoyo miiqavimoatindon asagi gostoricisindo
ankerlonmis beton kiitlosinin armatur millorinin vo qrupunun dayaniliglilgin tomin olunmasi
sortlorini 6domalidir.

Bu sistemlorin etibarli vo uzunomiirlii isinin tomin olunmasi ti¢iin belod sistemlorin atmosfer
amillorina tosiri vo odadavamliliq toloblori nozers alinmali vo diiyiiniin odadavamliliq sinfi
F90-dan (1,5saat) az qgobul olunmamalidir.

Naticalar:

1. Kimyavi anker sistemlorinin bina vo qurgularin giiclondirilmasinds totbiqi effektivdir vo
tikinti-qurasdirma islorinin icrasini sadalosdirmoys imkan verir.

2. Kimyavi anker sistemlarindon torkiblori onlarin fiziki-mexaniki; geoloji vo s. xassalori, eloca
do, giiclondirilon konstruksiyanin materiali nozars alinmagqla segilmolidir
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HNCCIEAOBAHUE BO3SMOXHOCTHU MOJYUYEHHUSI BBICOKOKAUYECTBEHHbBIX
MOPUCTBIX 3AITIOJTHUTEJIEH HA OCHOBE HIJTIAKOB T3C
k.m.H. Mameooe I'.H., ook.¢pun.no xum. Cyneitmanosea H.I'., Tazupoe b.M.
MUC Azepb6aitmxanckoit Pecryonmku [T AKBCP
HUIIK Uncturyt Ctpourtensasix Matepuanos um.C.A.lanamesa

IES POSALARI OSASINDA YUKSOKMOHKOMLIKLI MOSAMOLI
DOLDURUCULARIN ALINMASI MUMKUNLUYUNUN TODQIiQi
t.e.n. Mommadov H.N., kim.iizra f.d. Siileymanova I.H., Tahirov B.M.
Azorbaycan Respublikast FHN TTNDA S.9.Dadasov ad. ETLK Insaat Materiallar1 Institutu

INVESTIGATION OF THE POSSIBILITY OF OBTAINING HIGH-QUALITY
POROUS AGGREGATES BASED ON TPP SLAGS
phd in technical sc. Mamedov H.N., phd in chemical sc. Suleymanova I.G, Tagirov B.M.
The MES of the Azerbaijan Republic, State Agency for Control of the Construction Safety,
Research and Design Institute of building materials named after S.A. Dadashov

AnHoTtamus: B crathe roBopHTCA O pPa3pabOTKE TEXHOJIOTHH MPOW3BOJICTBA HCKYCCTBEHHOTO
MOPUCTOTO  3allOHUTENSI Ha OCHOBE TIpaHynmupoBaHHbIX nutakoB TOC. Ilpu mpoBeaeHun
9KCIIEPUMEHTAIBHBIX UCCIIEOBaHNH KaK OCHOBHOE ChIphe OBLIO MPUHSATO IpaHyIupoBaHHbIe Iaku TOC
pasHbIX mpennpustuid. [IpoBommnmchk wmcciaemnoBaHMs MO BCITyYHBAEMOCTH TPaHyJ, W3TOTOBIIEHHBIX U3
Macchl Ha ocHoBe II1akoB TOC pa3nuyHbIX NPEANPHUITUN B 3aBUCUMOCTH OT TEMIIepaTypHO-BPEMEHHBIX
napameTpoB. BeisiBieHo, yTo nutaku TOC MOXKHO HCIOJIB30BaTh B KAYECTBE OCHOBHOIO CHIPbS IS
MPOU3BOICTBA HCKYCCTBEHHOTO MOPUCTOTO 3aIIOTHUTEIS.

KuaroueBblie cioBa: MPOU3BOJCTBO CTPOUTENBHBIX MAaTEPHANIOB, JISTKUH 3allONHUTEINb, MPOYHOCTS,
TeMIepaTypa BCIIyYHBaHUs, BCIIyYHBaHHUE TPaHYJI.

Xiilasa: Mogalodo IES-nin donavarlogdirlmis posalari osasinda siini mesamoli doldurucularin istehsal
texologiyasinin islonib hazirlanmasi oks etdirilmigdir. Tacriibalorin aparilmasi zamani asas xammal kimi
miixtolif miiossisolorin donovorlosdirilmis IES posalar gotiiriilmiisdiir. Miixtolif miiossisalorin IES
posalart ssasinda hazirlanmis kiitlslorden alinan ¢iy denavarlorin kdpmasinin temperatur vo zaman
amillorindon asililigina dair todqigatlar aparilmisdir. Miioyyan olunmusdur ki, IES posalarindan siini
mosamoali doldurucu istehsalanda asas xammal kimi istifado etmok olar.

Acar sozlar: insaat materiallari istehsali, ylingiil doldurucu, moéhkeomlik, kdpmo temperaturu,
denovarlorin kopmasi.

Summary: The article deals with the development of the technology for the production of an
artificial porous aggregate based on granulated slags of Thermal Power Plants (TPP). In carrying out
experimental research as a basic raw material it was made of granulated slag TPP different companies.
Investigations were carried out on the swelling of granules made of weight based on slag of TPP of
various enterprises, depending on the temperature and time parameters. It has been revealed that TPP
slags can be used as the main raw material for the production of an artificial porous aggregate.

Key words: production of building materials, lightweight aggregate, strength, swelling temperature,
swelling of granules

OKOHOMHMSL  TOIUIMBHO-DHEPIe€TMUYECKHX  PECYPCOB, CHW)KEHHE  MaTe€pHaIOEMKOCTHU
CTPOMUTENbHBIX KOHCTPYKIUH, YIy4llleHHEe UX KauecTBa, MOBBIIIEHNUE TEIIO3aIIUTHBIX CBOMCTB,
CHIDKEHHE MacChl 3JaHUI U COOPYKEHUI SIBIISIFOTCS BAXKHEHIIIMMU 3aJa4aMi CTPOUTENHCTBA.

Opuum u3 Hanbosee 3(pPeKTUBHBIX MyTel pelieHus STUX MPoOJIeM SBIsETCsS MPOU3BOACTBO
U TpUMEHEHUE W3JAENTUil U KOHCTPYKUUN M3 JIErKUX OETOHOB Ha MCKYCCTBEHHBIX MOPHUCTBIX
3anonHuTensx [1, 2].
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Haubonee pacnpocTpaHEeHHBIM Ha CETOMHSIIHUN JIGHb HWCKYCCTBEHHBIM IOPHCTHIM
3aroJIHUTEIEM SIBIISIETCA Kepam3uT. Bmecte ¢ Tem, XOpOoIo BCIYYHMBAIOIIUECS TJIMHHUCTHIC
MOPOJIBI ISl TPOU3BOICTBA KEPAM3UTOBOTO TPABUS UMEIOTCS JJAJIEKO HE BO BCEX PETHOHAX M UX
3amachkl ¢ KaXJIbIM T'OJOM YMEHBIIAIOTCS. BOJBIIMHCTBO MPEANPHUATHH IO €ro MPOU3BOJCTBY
0a3upPYIOTCS HA HU3KOCOPTHOM CHIPbE M KOPPEKTUPYIOT COCTABBI IUXTHI ITyTEM BBEJCHUS B HEe
pa3nuuHbIX J00aBOK. IlodToMy BakHOE 3HAYEHUE TPUOOpPETACT MPUMEHEHHE OTXOJOB
MPOMBIIIIICHHOCTH, B YaCTHOCTH NUIakoB TOC mpu MpOW3BOACTBE MCKYCCTBEHHBIX MOPHUCTHIX
3anojHuTene [3].

Hcnonp30BaHne OTXOJOB MPOMBINIJICHHOCTH B MPOW3BOJICTBE MCKYCCTBEHHBIX IMMOPHCTHIX
3aroJIHUTENICH JaeT BOBMOXKHOCThL COEpeUb MaTepUalibHbIE, a TAK)KE MPUPOJIHBIC PECYPCHI, B TOH
WIM WHOW CTENEeHU PEIIUTh 3aJadyy BOBJICYEHHUS BTOPUYHBIX PECYpPCOB B IMPOU3BOACTBO
CTPOMUTENBHBIX MaTePUAJIOB U 3aLIUTHI OKPY>KAIOIIEH CPEbl OT 3arpsi3HEeHUS.

[Ipu u3yuenun nupurogHoctu nuiakoB TOC, Kak OCHOBHOTO CHIPbS Ui MPOU3BOACTBA
HCKYCCTBEHHOTO TIOPUCTOTO 3aMOTHUTEIS JJIs BHIOTHEHUS SKCIIEPUMEHTAIBHBIX UCCIEOBAaHUN
OBUTH MPHUHSATHI MUIAKA PA3HBIX MPEANPUATHN OTIMYAIONIUXCS MEKIY COO0HM MO XMMHUYECKUM
cocTaBaM. XMMHUYECKUE COCTABBI HCIOIh3YEeMbIX TOIUTMBHBIX IIIJIAKOB MIPECTABICHBI B TA0OIUIE 1.

AHanu3 pe3yiabTaTOB XMMUYECKUX COCTAaBOB TOIUIMBHBIX IUIAKOB MOKA3bIBAET, YTO MOJYJIb
aKTUBHOCTH M MOJYJIb OCHOBHOCTH IIJIAKOB, MPEICTABIEHHBIX B Tabnuie 1, He Tak CHUIBHO
OTIIUYAIOTCS MeXay coOoil. Moayns ocHoBHOcTH MeHsieTcst B mpenenax 0,06+0,25, momynb
aktuBHoctu or 0,30 mo 0,57.

XuMHYecKHe CBOICTBA I'PaHYJHPOBAHHBIX TOIJIMBHBIX NLIAKOB Tabauya 1.
Xumuueckuii cocran, %
NeNe | HammenoBaHue Mozyte Moxyus
o T OCHOB- | aKTHB-
+
sio, | MO | PO | po | cao| M9 |so, NEOF |y | mocTn | HocTn
3 3 O +K,0
M
1 | OCKOBCKML 48 701 28,06 | 14,42 | 1,16 | 4,19 1,11 [0,49 | 2,05 | 143 | 006 | 0,57
THC-12
CaHkT-
2 | MerepGyprexas | 604 | 228 | - | 896 | 408|282 |087 | 305 | 08 | 007 | 038
THC-5
T -
3 T‘;‘éyCHHCKa’I 58,09 | 29,69 | 0,26 | 7.01 | 311|094 [021 | 285 | - | 004 | 051
H
4 | o 4110 | 947 | 202 | 1125 | 3007) 65 | - | 195 | - | 072 | 023
5 ?;%OHG’KCW 51,22| 1991 | 11,38 | 1,75 | 813 | 1,76 (045 | 336 | 554 | 012 | 0,38
6 | et | 562 | 172 | 921 | 178 | 123| 65 (085 | 275 | 468 | 025 | 030

B xumudeckom cocTaBe IIJIAKOB 3aMETHO OTJIMYAETCS COAEPKAHUE ILILI., KOTOPbIE MOTYT
SIBJIATHCS OCHOBHBIM IMapaMETPOM MPH MPOSBICHUH ra3000pa3Hoii (ha3bl MU BCITYYHBAHUU.

B xumunueckom coctaBe nuiakoB MockoBckoit TOC-12 conmepxaHue ILILIL. COCTaBIISAET
14,3%, a B coctaBe nutakoB Cankt-Iletepoyprckoit TOC-5 Bcero 0,8%. B coctase nurakos Tom-
VYeunckoit TOC u Hazaposckoii TOC oTcyTCTBYIOT ILIL.IT. OCTalbHBIE COCTABJISIIOIINE OKUCIIBI B
pa3HbIX LUTAKaX HE TaK CHJIBHO OTIMYAlOTCs APYTr OT Apyra. B XuMuyeckoMm cocTaBe MMeeTcs
noctarounoe konuuectBo Fe,0O3u FeO, a takke NapO +K;0, koTopbie urparot 60Jb11yI0 POJIb
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IpU BCIYYUBAHUU I0J BO3/CHCTBHEM BBICOKUX TEMIIEpaTyp M IpU OOpa30BaHUM B Macce
KUIKOU (hasbl.

BrisiBIeHO, YTO OAHMM M3 OCHOBHBIX TpPEOOBaHUN [UIsi MOPH3ALUU HUCCIEAYyEeMbIX Macc
SBJIAETCS TepBUYHAs Kpucramimszauus (a3 B cocraBe macc. C 3TOH TOYKM 3pEeHHS] BO BCEX
HCCIEAOBAaHHBIX IIJIAKaX OMPENEICHO COJCpXKaHUE CTeKJIa. PEHTTeHOCTPYKTYpHBIE aHalu3bl
MOKAa3bIBAIOT, YTO BO BCEX IJIAKaX PE3KOE OXJIAXKICHHE MPOUCXOJUT B JOCTATOYHO HOPMAIBHBIX
YCJIOBUSIX, TIOUYTH OTCYTCTBYET CTENEHb KpucTamu3anuu. Ha penrtreHorpamme nuiakoB TOC
OCHOBHBIM COCTaBIISIFOIIMM (QuKcUpyeTcs crekio (puc. 1). HacelmHas MmioTHOCTh TOTIMBHBIX
1IJIaKOB MeHsieTcs B npenenax 1150... 1300xr/m°. Pa3mep ocHOBHOI yacTu ¢pakiuu oOpa3yercs
menee 10,0mM.

Puc. 1. PenmeenocmpykmypHvle aHAIU3bL 2PDAHYTUPOBAHHBIX TMONTUGHBIX ULTAKOG
a — epanynupoganuvie uiiaku Mocxosckoii TOC-12;
6 — epanynuposannvle unaxu Canxm-Ilemepoypeckoii TOC-5;
¢ — epanynuposanuvie wiaaxku Tom-Ycuncroi TOC;
2 - - epanyaupogantvle winaxu Hazaposckou TOC;
K— epanynuposantule uaaku Boponescckot TOC,
M - epanyaupogantvle winaxu Kpacnospcrou TOC-1.

C nenpro u3yyeHUs: NPUroAHOCTH HIIakoB TOC Kak OCHOBHOTO CBIpbS ISl IIPOU3BOJICTBA
HCKYCCTBEHHOI'O IOPUCTOrO 3alOjHUTENS TOTOBMJACh IIMXTa Ha OcCHOBE mnwuiakoB TOC
Pa3NUYHBIX NPEANPHUIATHH, KOPPEKTUPOBAINCH COCTaBbl MAacC M HM3TOTABIUBAINCH OOpasIbl B
BUJE TpaHyidbl auamerpoM 5-10MM, UOuWiIMHApa BBICOTOM W auamerpoM 16mMm. OOpasiisl
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BBICYIIMBAINCH M BCIYUYHUBAJIUCh [0 3aJaHHOMY pexumy. PesynpTaThl HccienoBaHui
MIpe/ICTaBJICHbI HA PUCYHKE 2.

Pe3ynbTathl HMccneAOBaHMI IMOKA3bIBAIOT, YTO MPU BO3JCHCTBUM BBICOKHMX TEMIIEPATYp
750...800°C OT/ICJIbHBIE 3€pHA HAUYMHAIOT Pa3MsArdyaThCs, CIEKAaThbCsl M, B KOHEUYHOM CYETE,
yIIOTHATHCS. OOpa30BBIBAIOTCS Ta30HEMPOHUIIAEMBIE 3aMKHYTBIC MOJIOCTH, MPH 3TOM OHHU
HAXOJATCS B MUPOIUIACTUYECKOM COCTOSIHHH, T.€. 00Ja/lal0T CIIOCOOHOCTHIO K IIACTUYECKUM
nedopmarusiMm 6e3 pa3pbiBa CILIONTHOCTH.

IL1oTHOCTH IPU ATOM JOCTUTAET 10 1,8r/cm®. C noBblieHHEM TEeMIIEPATypPbl BBILLIE 800°C
BHYTpH IOJIOCTH 3a CYET 00pa30BaHUs ra3000pa3HOi (a3bl, BBIACIAIOTCS Tra3bl U OHU HE HUMes
BBIXOZa 4Yepe3 O00J0YKY, CO3JAl0T BO BHYTPEHHEW MOJOCTH H30BITOYHOE [aBJICHHE, IO
BO3JICHCTBUEM KOTOPOro, Oyaydd pa3sMSTYeHHOW, HAUYMHAETCS pACHIMpEHUE — BCIIyYHMBaHUE
rpanyn. OUKCHpYeTCs CHUKEHHE IUIOTHOCTH BCIy4YeHHBIX rpanyn. [lpoiiecc BcmyduBaHus
npogomkaercst 10 temieparypsi 1050...1100°C. TIIOTHOCTS BCIyYEHHBIX IPAHYIT CHIDKACTCS 10
1,35...1,40r/cM® (puc.2, rp.la+5a).
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Puc.2. Brusnue memnepamypvl Cnyyu8anus Ha RIOMHOCHb 6CHYYEHHBIX SDARYI,
u3 macc Ha ocHoge utiaxos TOC paznuynvlx npednpusmul
----- 006pasyvl, He npouteouilie NPed8APUMEnTbHYI0 MEPMONOO2OMOBKY,
06pasybl, npoweduile nPedsapumenbHyIo mepmonod2omosky npu memnepamype 300...500°C
1 - wnaxu Mockosckoi TOC-12; 2 - winaxu Canxm-Ilemepoypeckoi TOC-5; 3 - winaxu Tom-Ycunckoii
TOC; 4 - winaxu Bopouexcckoii TOC, 5- wnaxu Kpacnospcrkou TOC-1.

B sTom uHTepBanie mpekpaiaercs mpolecc ra3oBbIICIECHUS U B 3aBUCUMOCTU OT 3TOTO
3aBepliuaercs npouecc BenyunuBanud. [Ipu qanbHeieM noBbIIEHUN TEMIIEpaTyphbl BCIyYUBaHUS
o 1150...1200°C (UKCUpYyEeTCs TOBBINIEHWE TUIOTHOCTH  BCIYYEHHBIX TpPaHyl 0
1,42...1.50r/CM3. MUKpPOCKOITMYECKHE MCCIICOBAHUS MTOKA3aIH, YTO MTOPHU3aIis HAOII0gaeTCs B
MMOBEPXHOCTHOM CJIO€, @ BHYTPEHHHUE clion 00pa3lioB He MOopu30BaHbl. [IpuunHoOl mpekpaiieHus
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BCITYYMBaHUsI SIBJISICTCS OONBIION TMepemnaj; TeMIepaTryp MeXAy LEHTPOM W IOBEPXHOCTHIO
rpanyi. Korma Ha TOBEPXHOCTHM TpaHYlbl 00pa3yercs pa3MsIrdeHHas Tra3oOHeNpOHHUIlaeMast
00010uKa, B IICHTPE TPaHyNbl, HM3-3a HU3KHUX TEMIIEpaTyp, €IIe HEe 3aBepIIeH MPOIECcC
KarcCyJ/sIUNA YaCTHUIl U HEe Ha4aloch razooopa3opanue. [103ToMy Ha TOBEPXHOCTHOM CJIO€ TPaHYJI
MPEKpAIaeTCsl MPOLECC BCIYYMBAHUS, a BHYTPCHHHE CJIOU, HE UMeES CBOOOIBI PACHIUPEHUS,
OCTAIOTCSl HEMTOPU30BAHHBIMHU.

st obecrieueHUs BCIyYyWBaHUs O0OpaslloB MO BCEMY CEUYCHHIO OBUIO HaMEYEeHO
UCCIICIOBATh BIMSHUE TPEIBAPUTEIBHOM TEpMOOOPaOOTKH, T.e. MPEABAPUTEIHHOIO Harpena
TpaHys] J0 TEMIlepaTyp HIJKE€ Hadajga BBITOpaHHUS Ta3000pa3yromux J00aBOK 200...600°C.
PesynbTaThl WCciaeqoBaHMI Ha MPOLIECC BCIYYMBAHUA Macchl U3 NHUIAKOB TOC pa3iuyHbIX
MPEANPHUATHI MpeICTaBICHbI Ha puc.3.
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Puc.3. Bruanue memnepamypvi npedsapumensHou mepmonoo2omosKu Ha NIOMHOCMb CHYYEeHHbIX
06pasyos uz macc Ha ocrose wiiaxod TOC u3 paziuunsvix npeonpusmuil
1 — winaxos Bopoueosccrori TOC-1; 2- wnaxos Mockoscxou TOC-12; 3- winaxoe Kpacnospcxou TOC-1.

PesynbTarhl BiccnenoBaHuid, IPECTaBICHHbBIE HA pHC.3, MOKa3bIBAIOT, YTO ONTHUMAIbHAS
nopu3alus rpaHyJl MPOUCXOUT MpHU Harpese TemiepaTtypsl 10 300.. .400°C. Huxe 300°C, a Tax
ke Bomme 400°C He obecrieumBacTCs COBMEIICHHE IIPOLIECCOB IIEPEXO/AA MaTepuana B
MUPOTUIACTHYECKOE COCTOSTHHE C IMPOIECCOM Ta30BbIAeIeHHs. TemnepaTypa npeaBapuTebHON
TEPMOITOJITOTOBKA ~ HUXKE 300°C  sBnsercs HEJOCTATOYHBIM JUIST  TpoIecca Havala
ra3oBBIAICIICHUS, a TPH 400°C rasoBbigercHNE OBICTPO HAYMHAETCs, 0Opazyercs OOJbIIOE
KOJIMYECTBO T'a30B M OHHU JIETKO Pa3phIBAIOT MAcCy W BBIACISIOTCS W3 TPAHYIbI HE TMPOU3BOJIS
MIOJTHOCTBIO TIpOLIECCa BCIyYHBAHMS IO BCeMy cedeHHuto. [loaTomy onTUManbHBIH MHTEpBAai



Ne4. 2017 AZORBAYCANDA INSAAT vo MEMARLIQ

TEeMIIEpaTyphbl MpeABAPUTEIHLHON TEPMOMOATOTOBKU MJsl MOpH3AlMK Macchl u3 nuakoB TOC
Haxoautcs B mpeaenax 300.. .400°C.

OO0pa3ipl, npolmeanre IpeIBapuTeIbHyI0 TEPMONOATOTOBKY BCIYUHUBAIOTCS 110 BCEMY
cedeHuIo rpanynbl. Hagano BemyynBanus GpukcupyeTcst OKOJIo 850°C.

XapakTep KpHUBBIX pPE3KO MeHseTcs. VHTEHCMBHOE BCIIyYMBAaHHE IPOAOJKAETCS 0
temmeparypst  1150°C  (kpuBbie 1+5). MakcuManbioe OpooGpasoBanue (HOPMEPYETCS B
MHTEpBaJIe TEMIIEPaTypbl BCIyYHBaHUS 1150...1170°C. ITopucTOCTh I'paHyNbl JOCTUTACTCS 10
80%. 3aBepuieHue mpolecca MOpU3aluyl MPOUCXOTUT MIPU TEMIIEpAType OKOJIO 1150...1160°C.
[Ipy mOBBIIEHUH TeMIIEpaTypbl BCIYYUMBAHUS BBIIIE 1170°C ormeuaercs oIUIaBiIeHHUe
MOBEPXHOCTH TpaHyJbl W MOBBIIICHHE IIJIOTHOCTH BCIYYEHHBIX 00pa3noB. OnTuMaibHBIN
MHTEpBaJ TEMIEPATYypbl BCIy4YUBaHUs HaxoauTcs B npeaenax 1100...1 170°C.

PesynbTathl ncciaenoBaHui MOKa3bIBAIOT, YTO MEPBUYHAS MTOPUCTAsI CTPYKTYpa TPaHYJIbL,
M3TrOTOBIICHHOW Ha ocHoBe mmiakoB TOC, ¢opMupyercss Mpu MOJYyYEHUH CHIPIIOBBIX T'PaHYIL
OcranpHas 4acTh MOpU3aLUU (PUKCUPYETCS IIPH BCITYYMBAHUH UX MIPU BBICOKUX TeMIIEpaTypax.

[1n10THOCTH CBHIPLIOBBIX T'paHys MOCJE MPEABAPUTEIBHON TEPMONOATOTOBKH COCTAaBIISIET
1,62r/cm’. [Tpu BBICOKOTEMIIEpaTypHOI 00pabOTKe IMepexoja Marepuaia B MUPOILIACTHYECKOE
cocrosiHue, Aeopmaiss U MaKCUMaibHas ycajJka MPOUCXOJUT B Te4eHue 3...4 MHHYT.
Pe3ynbratel nccnenoBaHuil mpoiiecca BCIYYHBaHUS U (GOPMUPOBAHMSI MOPUCTONU CTPYKTYPHI B

3aBUCUMOCTH OT HNPOAOJDKUTCIIbHOCTU BCIIYYHBAHUA IIPCACTABJICHBI HA pI/IC4
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Puc.4. Bausnue npooondicumenbHOCMU 6CRYYUBANUS HA NIIOMHOCHb 00PA3Y08
u3 macc Ha ocnoge uinaxog TOC paznuunvix npeonpusmuii
1 — wnaxu Mockoeckou TOC-12; 2 — winaxu Canxm-Ilemepoypcxou TOC-5;
3- wnaku Tom-Ycuncxou TOC; 4 — winaxu Boponexcckoui TOC, 5- winaxu Kpacnospcrou TOC-1.

Hauano ra3oBbifenieHns U CHUKEHHUE MIIOTHOCTU 3aMeYaeTcs MOCie YEeTBEPTOH MHUHYTHI.
HuTeHcuBHOE BenyyrBaHUe U (POPMUPOBAHHUE MOPUCTOM CTPYKTYpHI MPOUCXOJUT B TedeHue 5-9
MUHYT. 3aBepllieHue Tpolecca BcemyduBaHus Qukcupyercs no 10 muayT. JlanmpHeiimee
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YBEJIMUYEHUE MPOJOJKUTEILHOCTHA BCIYYHBAHUS MIPUBOIUT K OIJIABICHUIO TOBEPXHOCTHU IPaHyIl
Y TIOBBIIICHUIO TNIOTHOCTH 3aIIOJTHUTEIIS.

Pe3synbrarel uccienoBaHUR MPOLUIM MOJYNPOMBIIUICHHBIE HCHBITAHHWS HAa OIBITHO-
texnonoruueckor Jwmann HUMWCM wum. C.A.JlamameBa (r.baky). ®usznko-mexaHUYECKUE
MOKA3aTeJH JIETKOTO 3aIOIHUTEIS MPECTaBICHBI B TA0IUIIE 2.

Pu3uKo-MeXaHNYeCKHeE MOKA3aTeH JErKoro

3aM0JIHUTEJIs, H3TOTOBJIEHHOr0 Ha ocHOBe HLIaKoB TOC Tabnuya 2.
NoNe ChoficTBa 3aMOHHTES, Mapka 3anoJHUTEIIS 110 HACKITHOHN IIOTHOCTH
/i bpaxuu 5-20Mm 200 400 600
300 500 700
[InotHOCTS,
1 3 2,46 2,42 2,48
r/cM
’ Hacwimmaas niioTHOCTS, 160 370 580
Kr/M° 280 460 670
[IpoYHOCTH P TABICHUH B
3 0,3-1,2 2,0-3,3 4,2-5,6
uwinHape, Mlla
B
4 OJTOTTOTJIONICHHE, 20 17 1

% mo Macce, 3a 1 gac

Cpennee 3HaueHne K0P u-
ueHTa GOpMBI 3epeH TPaBUs

CoaepxaHue B rpaBUU

6 PacKOJIOTHIX 3E€PEH, 5-5 3-5 2-4
% 1o Macce

Mopo30CTOHKOCTS,
LIUKJIOB HE MEHEE

PesynbTarel MccnenoBaHMN TOKa3bIBalOT, YTO (PU3MKO-MEXAaHMYECKHE MOKa3aTelu
JIETKOTO 3aloJIHUTENs, osydeHHoro u3 nuiakoB TOC, orBeuator TpedoBanusm ['OCT 9757-90
«['paBuil, meGeHb U NECOK UCKYCCTBEHHbIE MOPUCTHIE. TexXHuUecKkue ycnoBus» [6].

Takum o00pa3oM, pe3ynbTaThl HUCCIENOBAaHMM W MOJYHNPOMBIIIJICHHBIX HCIBITAHUN
MIOKa3bIBAIOT, YTO HA OCHOBE INIAKOBBIX OTX0J0B TOC MOXHO MONY4YUTh HCKYCCTBEHHBIN
MOPUCTHIA 3aMOJHUTENb C BBICOKMMH (PU3UKO-MEXAaHUYECKMMHU CBONCTBAMH JJisi JIETKOTO
o6erona. [llmaku TOC MOXHO HCHONB30BAaTh KAaK OCHOBHOE ChIpbE [JIsI MPOU3BOJCTBA
HCKYCCTBEHHOI'O TIOPUCTOTO 3aIIOJIHUTEIIS.

BoiBoabI

1. UccnenoBanbsl (HU3HKO-MEXaHHMYECKHE CBOWCTBA TpPaHYTUPOBaHHBIX ImakoB TOC w
JI0Ka3aHa BO3MOJKHOCTb HCIIOJIBb30BAaHUSI MX KaK OCHOBHOIO ChIpbs JJISI ITPOM3BOJCTBA
HWCKYCCTBEHHOTO ITOPUCTOTO 3aIIOJTHUTETIS.

2. V3ydeHa KWHETHKa BCITydWBaHUS IUXTHI Ha OCHOBE T'PaHYJIMPOBAHHBIX ImiakoB TOC.
BrisBiieHBI MeXaHW3MBI TpOIECCa BCIYYHMBAHHS M 3aKOHOMEPHOCTH (hopMUpOBaHUS
MOPUCTOW CTPYKTYphl. OrmpesneneHa 3aBUCUMOCTh OCHOBHBIX (PH3WKO-MEXaHMUECKHX
CBOWMCTB TIOJYYECHHBIX 3alOJIHUTEIEH OT TEMIIEpAaTypHO-BPEMEHHBIX MapaMeTpoB
BCIIyYHUBaHUS.
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3. Pa3zpaboTaHa TEXHOJIOTHS TMPOM3BOJICTBA Ha WX OCHOBE M IOJyYeH KauyeCTBEHHO HOBBIM
HWCKYCCTBEHHBIN TMOPHUCTHIN 3allOJIHUTENbL, B BUJE I'paBUs, C HACHIITHOW IUIOTHOCTHIO 160-
670kr/M° ¢ MPOYHOCTHIO MPHU caBauBaHuu B nuimnape 0,3-5,6MI]a.

4, YCTaHOBJEHO, YTO OCHOBHBIM (aKkTOpOM, OOYCIIaBIMBAIOIIUM ITOBBIIIICHUE MPOYHOCTH
MOPUCTOTO TpaBUs W3 TpaHyIUpOBaHHBIX TnwIakoB TOC, sBusercs ¢GopMUpPOBaHUE
MEJIKOTIOPUCTON CTPYKTYPBI, PABHOMEPHO PaCIpeIe]ICHHON IO BCeMy 00beMY TPaHyJIbL.

5. TlomyyeHHBI MCKYCCTBEHHBI TOPHUCTBIA TpaBUH MO BCeM (PU3MKO-MEXaHUYECKUM
corictBam oTBeuaeT TpedoBanusM ['OCT 9757 «I'paBwii, mebenb u necok. MickyccTBeHHbIE
nopuctbie. TeXHUYECKUE YCIOBUSI» U PEKOMEHIyeTCs Uil IPUMEHEHHUS NPU U3TOTOBJICHUU
TEIUIOU30JISIIUOHHBIX, TETUIOU30JISIIIUOHHO-KOHCTPYKIIMOHHBIX U KOHCTPYKIIMOHHBIX JIETKUX

OETOHOB.
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Elmi-texniki maqalonin hazirlanma qaydalart

Elmi-texniki maqalo elmin asagidaki istiqamotlorina uygun olaraq elmi yeniliklori oks

etdirmoklo hazirlanmalidir:

1. Memarliq vo sohorsalma.
. Zolzoloyadavaml tikintilor.
. Ingaat konstruksiyalari, bina vo qurgular.
. Geotexnika vo insaatin ekologiyasi.
. Insaat materiallar:.
. Insaatin toskili vo idaro olunmast.
. Tikinti norma va qaydalarinin tokmillasdirilmasi.
. Tikinti praktikasinda beynalxalq vo respublika yeniliklori.

Elmi moqalslor azorbaycan, rus vo ingilis dillorinds hacmi 3 sohifadon az, 8 sohifodon
¢ox olmamaqgla formati: A4, faylin formati:MS Word vo ya RTF; Times New Romanda 12
sriftlo, 1 intervalla yigilmalidir; voraqin kenarlari: yuxari vo asag toraflor-2 sm, sol torof-1,5
sm, sag torof-3 sm. Ogor  moqalodo  sokillor olarsa, sokillor motne uygun olaraq
elektron gokildo 1 dylimds 300 pikseldon ( va ya 300 dpi ) az olmayaraq jped, tiff vo ya eps
formatinda yerlosdirilmalidir.

Sokillar sokilalt1 yazi vo siralama ilo miisayiat olunmalidir .

Istifado edilmis adabiyyat siyahist AAK-1n toloblorine uygun tortib olunmalidir.

Fiziki qiymatlorin dl¢iilori vo parametrlori CU sistemi ilo verilmolildir.

Mogqalolor asagidaki ardicilligla yigilmahidir: veroqin solunda yuxarida UOT; 1
intervaldan sonra maqalonin adi1 12 keql adi sriftlo, qara; 1 interval, muollifin (-lorin) adi,
atasinin adi, soyadi 12 keql sriftlo kursiv, qara; 1 interval, toskilatin tam adi, sohor 12 keql
sriftlo, kursiv; 2 interval, moqgalonin matni.

Yuxaridaki toloblors uygun olmayan moqalslor gobul olunmur.

Maosul katibin elektron tinvani: e-mail: azimeti_elmikatib@mail.ru; tel. (012) 596 37 60

0 31 O\ L AW

Hpaeuﬂa nO020mMoO6KuU H(lyllHO-meXHl«llleCKOfI cmamou

[IpyHMMarOTCsT OpUTMHAJIBHBIE CTAaTbU IO HIMPOKOM  TEMATHKE  apXUTEKTYPBI,
IrPaJOCTPOUTEIBCTBA,  CTPOUTENBHBIX  KOHCTPYKLIHM, CEHCMOCTOMKOrO  CTPOMTENBCTBA,
TEOTEeXHUKU BOJOCHAOXKEHMsSI M KaHAJIM3alMU, COBEPIICHCTBOBAHUS CTPOUTENIBHBIX HOPM M
IpaBUJI, OPraHU3alMK CTPOUTEIBHOIO IPOU3BOACTBA U CTPOUTENIBHOM 3KOJIOTHH.

CraTbM NPUHUMAIOTCA B TEYAaTHOM M D3JEKTPOHHOM BHUIE, 00beMoM OT 3-8 cTpaHMIl
TEeKCTa, HAOpaHHOTO Ha  KOMIbIOTEpe M HameyaraHHoro umpugToMm 12-ro kerns ¢
OJIMHOYHBIM MHTepBaioM ). Ilons: cieBa, cBepxy U CHH3Y - 2cM, cipaBa- 1 cM.

CraTby IpUHUMAIOTCA Ha a3epOaiiPKaHCKOM, HJTH aHTJIMHCKOM , MJTH PYCCKOM SI3bIKaX.

B nauvasne crateu B ieBOM yriy ykassiBaercs Y K.

Crateu compoBoxaatorcss anHotanusmu (10 100-150) cinoB Ha a3zepOaiiakaHCKOM,
AQHIJIMACKOM M PYCCKOM sI3bIKax, a TaKXKe CIUCKOM KiodeBbix cioB (5-10 cioB) Ha
azepOailPkaHCKOM, aHTJIMICKOM M PYCCKOM SI3bIKaX.

HaszBanue cratbu, dbaMunuss W WHUIMAIBI  aBTOpa (aBTOpPOB), JAlOTCS Ha
azepOail/pkaHCKOM, aHIJIMHCKOM M pycckoMm s3bikax. @amwmnus (1) aBtopa (OB)
COTIPOBOXKAAIOTCS JTOJKHOCTBIO, MECTOM pabOThl M DJIEKTPOHHBIM  aapecoM. CTpykTypa
CTaTbM JOJDKHA II0 BO3MOXHOCTM BKJIKOYAaTh  BBEJIEHUE, METOAUKY HCCIIEIOBaHUS,
XapaKTepUCTUKY 00BEKTa UCCIIEJOBAHMS, PE3YJIbTAThl U BBIBOJIBI (3aKIIFOUEHUE).

EnexTpoHHas mouyta oTBECTBEHHOTO cekperapsi: €-mail: azimeti_elmikatib@mail.ru;

tel. (012) 596 37 60
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