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Respublikanin aparici elmi-tadqgiqat va layiha-konstruktor
taskilatt kimi Azorbaycan Insaat va Memarlig ETI-d>
asagidaki istigamatlarda elmi-tadqiqat, miithandis-
aragdirma, layiha-konstruktor, milli normativ va texniki
sanadlarin hazirlanmast islari yerina  yetirilir:

- bina va qurgularin zalzalayadavamhligint artirilmas

iiciin yeni metodlarin islanmasi;

- bina va qurgularin yiikdasiyan konstruksiyalarinu
tadqiqi;

- tabii falakatlarin (zalzala, qrunt siiriismalari, sel, giiclii
kiilaklar va s.) tasirlorindan yerdayismalara maruz
qalmis va qazaya wugramis bina va qurgularin
miiayinasi va giiclandirilmasi;

- istismar  miiddatinda  zadalonmis, deformasiyaya
ugramis bina va qurgulanin va konstruksiyalarin
miihandisi miiayinasi va barpasi;

- istismarda olan  binalarin  fasadlarimin  yenidan
qurulmasinin layihalondirilmasi va mithandismiiayinasi;

- asaslar, oziillor va qrunt mexanikas: iizra tadqiqatlari
aparilmasi;

- Azarbaycamin milli memarhq onanaloring va yerli
iqglim saraitina asasan yasayis va ictimai binalarin
memarliq problemlarinin tadgqiqi;

- eksperimental layiha, layiha-konstruktor islari;

texniki sanadlorin va milli normativlarin islanmasi.
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APXHUTEKTYPHOE HACJIEJME CEBEPO-3ATIATHOTO PETHOHA
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AsepOaiipkanckuilt ApxutekTypHO-CrponTenbHbiii Yausepcuter, Baky

ARCHITECTURAL HERITAGE OF THE NORTH-WESTERN DISTRICT
OF AZERBAIJAN REPUBLIC

Doctor of architecture, associate professor Hajiyeva Sabina Khalid
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AZORBAYCAN RESPUBLIKASININ SiIMAL-QORB REGIONUNUN MEMARLIQ iRSi
m.d., dosent Haciyeva Sabina Xalid qizi, Azorbaycan Memarliq vo Insaat Universiteti

AnnoTauns. CeBepo- 3anajHbIH PErHOH NPE/CTABNSET 0COOBI HHTEPEC C TOUKH 3PEHHS M3YYCHHUS apXHTEK-
TYphl H KYJIbTYphl AsepOaiilkana. BaaronpisTHbIe PUPOIHEIE YCIOBHS U )KHBOIHCHOCTD pernoHa oGecrneunIu emy
C/1aBY OJIHOTO W3 JIYYLIMX TYPHCTHYECKHX LIEHTPOB CTPAHBL. DTOT PETHOH, BKIIOYAIOMIMil I abanuHckui, Orysckui,
[lexnuckuii, [axckuit, 3aratanbekuil u banakeHckuit paifoHsl, Hrpans BKHYIO pOJib B aHTHYHBIH MIEPHO B IOJHTH-
HYECKOH M SKOHOMHHYECKOI JKH3HU CTpaHbl. OCOOBIH HHTEpeC NMPeCTABIAIT apXHTEKTYPHbIE NAMSTHHKH, COXpaHHB-
IIHECA BO BCEX ropoiax H JCPeBHAX PaCCMATPUBAEMOrO PETHOHA. APXHTEKTYPHbIE MaMATHUKM ABISAIOTCA Haubosee
HarJISAHBIM CBHACTETBCTBOM GOraToii HCTOPHH M KyJIbTYDBI, APEBHUX apXHTEKTYPHBIX W CTPOUTEIbHBIX KOpHei#t 9T0-
T'0 Kpad, NOC/ICI0BATE/ILHO BXOAMBILIEIO HA MPOTKCHHM JUIMTEILHOTO HCTOPUYECKOTO MEPHOMA B COCTAB JICBOOE-
PEKHO# 4acTH XpHCTHAHCKOTO rocynaperea Kaskasckas Anbanus (IV B.ao 1.9.-VIII B.), 3aT€M B COCTaB [OCIIEAYIO-
IMX a3epOai/KaHCKHX TOCYAApCTB M XaHCTB. IIpoBe/ieHNs HEMEIEHHBIX MEp MO COXPAaHEHHIO TpebyroT mnomypas-
PYIICHHBIE 1 YZOBIETBOPHTEILHO COXPAHUBIIHECS TAMATHHKH PETHOHA, GOBIIMHCTBO M3 KOTOPHIX BHECEHO B HbIHE
aeiicTeyrommii Coa namsataukoB Mctopuu u KynsTypsl Asepbaiimkanckoii Pecry6iukn, yrBepikaenusiii Kabuune-
ToM Munnctpos B 2001 rozay.

KimioueBbie ci10Ba: apxumexmypHoe Hacheoue, namMamnux, pecmaspayus u KoHCepeayus

Abstract. North-Western district is of special interest as for study of the architecture and culture of Azerbaijan
Republic. It is one of the best tourist centers of the country thanks to its favorable natural conditions and picturesque
appearance. This region, including Gabala, Oguz, Shaki, Gakh, Zagatala and Balaken, regions had played an im-
portant role in antique period in the political and economic life of the country. Of particular interest are the architec-
tural monuments preserved in all cities and villages of the region. Architectural monuments are the most visible evi-
dence of the rich history and culture of ancient architectural and construction roots of this land, being for a long his-
torical period part of the left bank of the Christian state of Caucasian Albania (IVcent.BC-VIII cent.), and later of the
subsequent Azerbaijani states and khanates. Dilapidated and satisfactorily preserved monuments of the region, most of
which are included into the current Code of historical and cultural monuments of Azerbaijan Republic, approved by
the Cabinet of Ministers in 2001 require the immediate conservation measures.

Key words: architectural heritage, monument, restoration and conservation

Xiilasa: §imal-qarb regionu Azarbaycanin memarliq va madaniyyatinin dyronilmasi noqteyi-nazarindan xiisusi
maraq kasb edir. Regionun alverisli tobii-iqlim soraiti vo safali manzorasi ona &élkonin an g6zal turist morkazlari
sOhratini tomin etmisdir. Azarbaycanin Qabala, Oguz, Soki, Qax, Zaqatala va Balakon rayonlar1 daxil olan miiasir
simal-garb regionu antik dovrds Glkonin siyasi va iqtisadi hoyatinda miihiim rol oynamugdir. Giiniimiizo qadar
qorunmus daha goxsayli memarliq abidolari region orazisinin Qafqaz Albaniyasinin torkibino daxil oldugu doévra (e.a.
IV — VIII asrlars), sonralar iso Azarbaycan orazisindo mévciid olan xanhqlar va hékiimatlor dévriine aidir. Bu
abidalarin oksariyyati hal-hazirda yar1 ugulmus vaziyyatde moéveuddur va onlarin taxirasalinmaz konservasiyasi talab
olunur. Onlarin gox hissasi Azarbaycan Respublikasinin 2001-ci ilds Nazirlor Kabineti torafindon tasdiq olunmus
Tarix va Madoaniyyat abidalori siyahisina daxil edilmisdir.

Acar sozlar: memarlyq irsi, abida, barpa va konservasiya.

Benenne. CeBepo-3anafHplii  PerHoH IIPEACTaBISET 0COOLIH HHTEpPEC ¢ TOYKH 3peHus
M3Y4CHHS apXMTCKTYPbl H KyIbTypsl AsepOaii/pkaHa. binaronpusTHbie npupoaHbie ycao0BHS H
KMBOTMCHOCTh PErHOHa OOECIeYnIu eMy ClaBy OJHOTO M3 JIyHIIHX TYPUCTHYECKMX HEHTPOB
CTPaHbl. JTOT pervoH, BKmoualomuii [abamuuckuii, Orysckumii, Illexuackmii, [axckwii,
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3aratanbckuii W banmakeHCKMH paHOHBI, HWrpal BaXXHYI0 pOJb B aHTHYHBIA MEpPHOJ B
MOJUTHYECKON H 9KOHOMHYECKOH JKU3HH CTPAHBI.

Kak cBHIETENBCTBYIOT HCTOpHYECKUE HCTOYHUKH, ["abana u llaku (ILleku) 6putn Haubonee
KpynHBIMH obnactamu JeBobepexHoi KaBkasckoit AnGanum [11]. 3mech pasMemianuck MHOTHE
ropoja, B TOM 4HCJI€ ¥ CTOAMYHBIA ropoj ['abanma, KOTOpPhIA B TpyAax LENOro psja aHTHYHBIX
YYEHBIX OIMHMCHIBAETCSA KaK OJUH M3 KPYNHEHIIMX U pa3BUTHIX ropojoB Ha Kaskase. IIpu packomn-
kax ["abanb1 66U10 OOHApPYXEHO 4 KyJIbTYPHBIX ClIOs (AHTHYHOIO BPEMEHH, PAHHEr0, pa3BUTOTO U
MO3/IHETO CPEHEBEKOBbA), COAEP)KAIINE HHTEPECHBIE MAaTEPUAIIbI 110 CTPOMTENBCTBY U apXUTEK-
Type. B I Beke cBaThIM EnnceeM Ha TeppHTOpHIO perroHa ObUIO MPUHECEHO XPHCTHAHCTBO, B
Hayasie [V Beka OHO ObUIO OOBABICHO O(PHUIMAIBHOM PENUrHel CTpaHbl, IOCIE Yero Havalioch
MacCOBOE CTPOUTEIBCTBO XpUCTHAHCKUX coopyxeHui. B VIII Beke peruoH ObL1 3axBaueH apMuen
Xanugara, 9TO NPUBENO K PaCIPOCTPAHECHHIO MCIaMa M MOABICHUIO HOBOTO THUIIA COOPYXKEHMM-
meueTed.  JlanbHelmias HMCTOPHUS HMCCIENYEMOr0 PErHOHa HEpa3phIBHO CBA3aHA C MCTOPHEH
AsepbaiijpkaHa U XapaKTEpH3yeTCsl BXOXKICHHUEM €ro B COCTaB IOCIEOBATEIbHO CMEHAIONIUXCS
Ha TEPPUTOPHHU CTPaHbI TOCY1apCTB.

B ucropuu pa3BuTHs permoHa OY€Hb Ba)XKEH TAKXKE MEPUOJ CYLIECTBOBAHUSA HA €ro TEppH-
topuu Illekunckoro xancrsa, Mnucyiickoro cynranara u [xapo-banakenckux obmects (XVII-
XIX B.). B 40-x rogax XVIII Beka B lllekn BO3HMKIIO IEPBOE HE3aBUCHUMOE XaHCTBO B A3epbaii-
okane- lllexuHckoe, oObenuHMBIIee 3emiau [abammHckoro, Arpamickoro, lllekHHCKOrO M
Orysckoro paioHoB. Bo Bropoit nonosune X VI Beka 611 co3gan npocymecTBoBaBmui 10 1844
roga Wnucyiickuit cynraHar co croinuued B cenenuun Wmucy. JDxapo-banakeHckue BOJIbHBIE
Jxamaatel (oOmecrBa) Bo3HUKIU B KoHLe XVII Beka u cymecrBoBanu 10 1830 roma. XaHcTBo,
CyJTaHaT M JUKaMaaThl 3aHUMAJIM TJIAaBEHCTBYIOIIEE MOJIOKEHHE B PETrHOHE, U NMEPHOJ MX CyIle-
CTBOBaHMS OCTaBWJI MHTEPECHbIC pasHoXapakTepHble mamaTHUKH. C Havana XIX Beka Poccuiickas
HUMIIEpHA MPHUCTYNHIAa K 3aBoeBaHHI0 CeBepHoro AsepOaiimxana u 3axBarwia lllekuHckoe xaH-
cTBO, 3ateM Wnucyiickuit cynranar u JDxapo-banakeHckue mpkamaartsl, 10C/IE YEr0 PErHOH pas-
BUBaJICS B cocTaBe Poccum.

Oco0bI#t MHTEpEC MPEACTABIAIOT APXUTEKTYPHBIE MAMATHUKH, COXPAHMBILMECS BO BCEX I'O-
pOax ¥ JEPEeBHAX paCCMaTPUBAEMOI'0 PerMoHa. ApXUTEKTYpHbIE NaMATHUKH ABISIOTCS Haubosee
HAIJSIIHBIM ~ CBUJICTENILCTBOM ~ OOraTtoil  HMCTOPHM M KYJIbTYpHI, APDEBHHX ApXHTEKTYPHBIX H
CTPOMUTENIBHBIX KOPHEH 3TOro Kpas, MOCIeI0BaTEIbHO BXOAUBIIET0 Ha MPOTSHKEHUH JUTUTEIBHOTO
HCTOPHUYECKOro MEPHOAa B COCTaB JIEBOOEPEKHON 4aCTH XPUCTHAHCKOrO rocynapcrsa KaBkasckas
Anb6anus (IV B. no H.3.-VIII B.), 3aTeM B cocTaB nocieayoomux azepdaipkaHCKUX rocyaapcTB U
xaHcTB. bnaronaps Tomy, uto cromunei KaBkasckoit Anbanuum c¢ IV B. 10 H. 3. BruioTh 10 451
roga sBisutack Kabana (I"abana), ”MMEHHO B JaHHOM pervoHe ObLIH co3qaHbl Haubolee spkue
NaMATHUKM AQHTUYHOTO U PaHHECPEJHEBEKOBOIO 3014€CTBa, OOJBIIMHCTBO M3  KOTOPBIX
COXPaHUJIOCH IO CErOJHSAIIHErO JHA. :

C nepexHocom cronuupl u3 ['abanel B bapay B V Beke TeMIbl CTPOUTENBCTBA B PETHOHE
cHu3mmchk. Ho, HecMoTps Ha 370, Bo3BeAeHHbIE B V-VII BB. M COXpaHHBILHUECS B Pa3HOH CTENEHU
COXPaHHOCTH <JUIMHHBIE CTEHBI» M KPENnocTH, xpamel B I'yme, Mampyxe, Jlekure npeacrasBisioT
co060ii rmy6oKo npoyMaHHbIe apXUTeKTypHBIe KoMno3uuH. Ilepuon VIII-X BexkoB xapakTepusy-
€TCsl Ha4aJOM paclpOCTPAHEHHS MCJIaMa, CTPOUTEILCTBOM IEPBBIX MEYeTeH, Ha OOIMK KOTOPBIX
NOBIMAJIAa M XPUCTHAHCKAas KyJIbTOBas apXxurekTypa. K coxaleHuio, Ha TEppUTOPHM CEBEPO-
3amaJHOTO  pEerdoHa HET JOCTaTOYHO XOpomo coxpaHuBmMXcs mamsaTHUKOB XIII-XVI BB.
Bonbiioe KOIMYECTBO BEIMKOJIEMHBIX NMamMATHUKOB octaBun nepuox XVII-XVIII Be.: aBopen
IlekuHCKUX XaHOB, JA0M IIIeKMXaHOBBIX ¥ JApYrHe NaMATHUKH HCTOPHUKO-apPXUTEKTYPHOIO
sanoBegnuka «lOxapel 6am» u T.4.  ApxurekTypa XIX Beka npeacTaBleHa MHOroobpasueM
MedeTed, 000POHUTENBHBIX U IPAXKIAHCKHX COOPYKEHHH.
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IIpoBeneHuss HEMEIJIEHHBIX MEP 10 COXPAHEHHUIO TPeOyIOT MOJypa3pyLICHHBIE U YAOBIIE-
TBOPHUTEIBHO COXPAHMBIIMECH TAMATHUKH PEerHOHa, OONBIIMHCTBO M3 KOTOPBIX BHECEHO B HBIHE
neuctByrommii Cox mnamstHukoB Mcropuun u Kynbrypel AsepOaiipkanckod PecmyOGmmkw,
yrBepkaeHHbIH Kabunerom Munuctpos B 2001 roxy [13].

1. ApXHTeKTypHOe HacJie[He, COXpPaHHBIIIeeCs HA TEPPUTOPHH PerHoHa
IIaMATHHKH O0GOPOHHMTENLHOr0 HA3HAYEHHS

AHanu3 COXPaHHMBILUXCA COOPYXEHMH OOOPOHHUTEIBHOrO 304E€CTBA MO3BOJIMI MOJApa3zie-
JUTh X Ha HECKOJIBKO THIIOB. «JTMHHBIE CTEHBI», BO3BOAUMBIE B MECTaX, I'/Ieé HEAOCTATOYHO ObI-
J10 TIPUPOJHBIX Mperpaj; OCTaTKH KPEMOCTHBIX CTEH, OTPaXAAIOLIMX HEKOTAa TEPPUTOPUH TOpo-
10B; OalIHU- KPErnocTH 000POHHUTEIBHO-KHUIIOTO Ha3HauYeHUs U Ap. Bee BhIenepeYrcieHHbIe BH-
J1bl 0OOPOHHUTENBHBIX COOPYXKEHHUH ObLIM CBSI3aHbI APYT C APYTOM M COCTABISUIM €AMHYIO GopTH-
(DUKALMOHHYIO CHCTEMY Kpasi.

K Tak Ha3pIBaMBIM «IJIMHHBIM CT€HaM» OTHOCHTCS 3araTajibCKasi JUTMHHAs CTEHa, OCTATKH
KOTOPO# COXpaHWIMCh HeGOMbIINM (parmenToM. VcTopuyeckue HCTOYHHKH ONMPEIEAIOT €€ Kak
creny anuHo# B 50 (70) kM mexay ['axckum u 3aratajibCKUM yienbsMu. B HacTosiee Bpems
pyunsl KaBkasckoit cTeHbl 63 cenenus Mauex (Masbix) npeacraBisooT coOOM MU
HeOOoIbIIHe YIaCTKU C 6aCTHOHAMH.

Cpenu 0oCTaTKOB KPEMOCTHBIX CTEH 0cOOOro MHTEpeca 3aciTy)KHBAIOT pa3BAIMHBI JIPEBHEH
I'abanel Henmopaneky ot cenenus Yyxyp-I'abana. 3to Haubonee ApeBHUI COXpaHUBIIMICS 31€Ch
NpUMEP CTPOUTENILHOIO HCKyccTBa. Ha TeppHTOpHH permoHa COXpaHWIHNCh B CWIBHO pa3pylleH-
HOM BM/IE HECKOJIBKO KPEMOCTEH M 3aMKOB PaHHECPEIHEBEKOBOTO nepuoa. Jlyume coxpaHuauch
KperocTH U OaliHH, MOCTPOEHHBIE B MO3HEM CPEJHEBEKOBbE, a TAKXKe B MEPHO]] CYLIECTBOBAHHS
[llexurckoro xaHcTBa, Mnucyickoro cynrtanara u Jxapo-bamakenckux o6mectB. K HEUM
otHocATcs IllekMHCKas KpemocTb B MCTOPUKO-apXUTEKTYpHOM 3amnoBenanuke «lOxapsl 6am» u
kpenocts «['enepcen- repepcen» B lllekMHCKOM paiioHe; KpenocTHeIe cTeHbl ['axa, KpenocTs Ha
nopore u3 'axa B Wiucy («/Dxunnm rana») u kpenocts ['acan-xana B I'axckom paioHe;
KPENoCTHas CTeHa ropoja 3aratana u kpenocts Kamika-terne B 3araralbcKoM paiOHE; KpPEnoCTH
«[lepu-rana» u 6mu3 cenenns Maxamanap B banakeHckom paioHe U ap.

Heobxoaumo Takxke OTMETUTH OamHM OOOPOHUTENBHOIO XapakTepa, OOJBIIMHCTBO M3
koTopsix oTHOcHTCS K XVII Beky: B cenennu Myxac u @unsdunu Ory3ckoro paioHa; B CEICHHH
AnapiaOynar Illekunckoro paiona; «Cymyx-rana» B cenenuu Unucy I'axckoro paiona; «4uH-
rus-rana» B Jlkape, «['unt FOMyxoB» u y noma KummueBa B cenenun Kebenboba, B ceneHusx
Yapnaxnap u Manex 3araransckoro paiona; ase 6amuu B Karexe banakeHckoro paioHa u ap.
OTnu4aoTcss OT MECTHBIX COOPY)KEHHH OallHU M KPEroCTH, BO3BEAECHHBIE PYCCKUMH BOHCKAMHU B
nepuoj 3aBoeBaHus Asepbaiimkana («Pycnap ranace», kpenocts «l'amaday).

OtnenbHbIM BUAOM (GOPTH(GHUKALMOHHBIX COOPYXXEHHMH SBISAIOTCA YKpPEIUIEHHBbIC HaJaBpaT-
HbIe MTOCTPOMKH, BO3BOAMMEIE HAJl BXOJAOM Ha TEPPUTOPHIO NMpUycaaeOHOro yJacTka s Habmio-
JICHUA 32 OKpPY)KaIOIIeH TeppuTOprel. JIaHHBIM THI COOPYKEHHMHM TMPAKTHYECKH HE COXPaHHUII-
Csl, @ U3BECTEH N0 0OMepaM M YepTexaM Mpeablaymux aet [2].

I[IaMATHHKH KYJbTOBOH ApXHTEKTYPbI

AHTHYHBIE UCTOYHHKU IOBECTBYIOT O KpPYIHEHIIEH CBAIIEHHOW 00JacTH CO XPELoM BO
rinase U xpame Cenensl (JIyHbI) Ha TEPPUTOPHM MCCIEAYEMOr0 perMoHa. MHOIOJIETHHE UCCIIEN0-
BaHMs a3epOai/DKaHCKUX YYECHBIX B MOMBITKAX OOHAPYKHUTh 3TOT XpaM I0Ka HE IPHHECIIH PE3YIlb-
tatoB. B cenenun IOxaper UYappaxnap 3aratanbckoro paioHa coxpanuiics namaTHuk «llepu-
raja, BeI3bIBAIOILMHA MHOI'O BOIMPOCOB IO NMOBOAY IUIAHHPOBOYHOIO PELICHHUS, BPDEMEHH M IPUYH-
HBI ero Bo3pezeHHs. [laMaTHHK npezacTaBiser coboi ABe HErNTyOOKHE HHUILM C MONTYLUPKYJIbHON
apkoil B NPAMOYrojibHOM oOpamieHud B ckane. ITo muHenuio A.A.KapaxmenoBo#, BrnepBeie 00-
ClleIoBaBIIEH JaHHBIA MaMATHHK, [Iepu-rana MoxeT ObITh KyJbTOBBIM MAMATHUKOM YaXapTaKoM-




5 ) AZORBAYCANDA INSAAT va MEMARLIQ Ne3. 2014

XpaMOM OTHs, CXOAHBIM ¢ cacanuackuM Tar-u-bocranom (IV-V BB.) [6]. ITo Bepcun k. A.I'uscu,
3TO OJIMH U3 HaWOO0JIee HHTEPECHBIX MAMATHUKOB CPeH 000POHHUTEIbHO-KYJIBTOBBIX COOPY)KEHHH
AsepOaii/pkaHa, KOTOpBIH crenyer oTHecTH K rpymme JeBuusux kperoctei [4]. SI3srueckue
MOTHBBI UMeOT MecTo B Kunbscenarckom xpame. [To mueHuio nmpodeccopa JI.A.AXyHI0Ba 3TOT
Xpam sBisieTcs AyanuctuaeckuM xpamom II-111 BB [1].

XPHCTHAHCKHI MEPUO/ CYIIECTBOBAHMS PErHOHA OCTAaBHJI MHOTOYMCIICHHBIE PYHHBI LIEPKBEH
¥ MOHacTeIpei [7]. PacuBer paHHecpeIHEBEKOBOi XPHCTHAHCKOM KYJIBTOBOM apXHTEKTYpPhl OTHO-
curcd K V-V BB. llepkBr M 4acOBHHM Hallle BCEro BO3BOIMJIMCH M3 KaMHs-M3BeCTHsKa. MHOraa, B
JaHb MECTHBIM TPAJULHAM, OHH CTPOMJIMCH M3 OyibbkHUKA. Ho 1axe B ciydae BO3BEACHHSA OCHOB-
HOro obseMa M3 Oy/IBDKHHKA, BHELIHHE CTEHBI M HEKOTOphIE KOHCTPYKTHUBHBIE 3JIEMEHTHI, B TOM
4UCIIe aNTapHas apKa ¥ HAIMYHUK JBEpH, OOIMLOBBIBAIMCH YHCTOTECAHBIM KAMHEM <ILHPHH-
naun». AHaIM3 COXPAHMBIIMXCS TAMSITHUKOB IPUBEI K BBHIBOAY O TOM, YTO B PETHOHE BO3BOIHM-
JIMCh OHOHE(HBIE OAa3MINKH M KYTIOIBHBIE 3aJIbl, KYIOJIbHbIE U OecKymnonbHbIe TpexHedHbIe 6a3u-
JIMKH, KPYTJIbIE U KPECTOBO-KYIOJIbHBIE XPAMBI, ¥ LIEPKBU «CBOOOHOTO KpecTay.

bazunuxu. CaMpIMM paHHUMH SBJSIFOTCS MHOTOYMCIIEHHbIE OHOHE(DHBIE OA3UITHKH: B
cenenusax bunens (V-VII BB.), bam Kronrior (V-VI BB.) n Opra 3eiizur [llekurckoro paiioHa, B
Jlxanyre Orysckoro paioHa, 4acOBHA B celleHMM Mampyx 3araTajibCKoro paioHa, 4acOBHH
moHacTeips Enam  xunbce 'axckoro paiiona, nepksu B Massimrapaii (VI B.) u Hyp-Kuisce
(XTI-XIII BB.) Henaneko ot banakena u ap. Croaa e MOXKHO OTHECTH M LEPKBH, MOCTPOCHHBIE
no3auee B JUxumxuxana, Apsutbironna u Jlapsazouna (XVIIB.) banakenckoro paiiona, 8 Humke
I'abamunckoro paiiona. Cpean TpexHedHbIX Hambosee mokaszartenbHbl Oasuauku B ['yme u B
komruiekce «Emam kunasce» [Maxckoro paitona. Hano oTMeTuTh TpexuepkoBHBIE 0a3HIMKH B
cenenuu [Tunan (VII-VIII BB.) 3araranbckoro paitosa.

Kpyenvie xpamsi. Ocoboe 3HaYeHHE B MCTOPUU apXUTEKTYphl AzepOaii/ikaHa MMEIOT TPH
KpyIJIbIX Xpama BOmM3u oOT ceneHuit  berok Dmunm [MaGanmHckoro, Mampyx 3ararajibCcKoro
Jlekut I'axckoro paitoHoB. D10 Haubosee ApeBHHE U3 COXPAHUBIIUXCA HEHTPATbHO- KYMOJIBHBIX
COOPY/KEHHH, BOCXOIAIIMX K IPEBHUM KpPYIJIOILUIaHOBEIM XpaMaM AsepOaiimxana. PynHel XxpaMmoB
NO3BOJISIOT BOCCTAHOBHTh MX ApXHTEKTYPHO-IIPOCTPAHCTBEHHBIM OOJUK: POTOHI000pa3HbIi B
Kunscenare (II-III BB.), coenuuHuBmMii B cebe Kpyriyr0 pPOTOHI000pa3HYHd M KYIOJbHYIO
Ha 4YeThIpeX OIopax apXMTEKTYPHO-KOHCTPYKTHBHbIE cucTeMbl B Mampyxe (III-IV BB.) u Ter-
pakonxoBsli B Jlekute (IV-V BB.).

Kynonvhble 3anel.  XapaKTepHBIM PHUMEPOM PAaHHMUX KYIOJBHbIX 3aJl SBJISETCS LEPKOBb B
cenenuu Kum [llekuHCcKOro paiioHa, MOCTPOEHHAs Ha MeCTe ApPeBHEHIIEeH LEepKBH, U MOTOMY
TECHO CBA3aHHAas C HCTOPHEH pacnpocTpaHeHus xpuctuanctsa B KaBkasckoit Anbanuu B I B.

Xpamel enucanno2o kpecma NPEACTABIAIN COOOH MEPEXOAHBINH 3Tal OT 3albHBIX COOpPYXKe-
HUH K KpecTOBO-KyNOJIbHbIM. COXpaHWIMCh [Ba MOJOOHBIX MaMATHUKA - B ceneHun [abusnapa
(VII-IX BB.) 3aratanbckoro paioHa u B cenedun Opra 3eitzut (XII-XIII B.) Illekunckoro paioHa.

Kpecmogo-kynonsvruvle xpamsl. OqHAM U3 PaHHUX XPaMOB YKa3aHHOTO THIA SBJISETCA Xpam
B moHacTeipe Eqmm Kunbsce (VI-VII BB.) N'axckoro paiiona. B xadecTBe mo3aHero npumepa kpe-
CTOBO-KYIIOJIbHBIX COOPYKEHMH MOXHO npuBecTH KypMyXCKylo 1IEpKOBb, K KOTOPOH IO CTPOH-
TEIbHOM TEXHMKE M apXUTEKTYpHOMY THITy O/iM3Ka KMpHH4YHas LEepKoBb Oiu3 cenenus Uymymy
buna (XVI B.) B 3ararainsCckom paioHe.

Ha rteppuropum ceBepo-3amalHOr0 pPErMOHa COXPAaHWIMCh HECKOJIBKO MOHACTBIPCKUX
KOMILJIEKCOB, Haubosiee KPYIMHbBIMU ¥ BOXHBIMH CPEIH KOTOPBIX sBisiiuch Mampyxckuii (V B.) B
3araransckoMm, Enmu kunbsce (V-VIIIBB.) B 'axckom u Dxanyrckuii (V B.) B Ory3ckom paiioHa

K coxanenuio, Ha TEpPUTOPHH PErHOHA HE COXPAHMIIOCH PaHHUX MedeTed. MOXXHO IHIlb
MPEANOIOKNTE, YTO KaK M MIOBCEMECTHO, B HaYaJle PacrpoCTpaHEeHUs UciiaMa HEepKBU rpucrocad-
JTUBAITUCH 101 MEYETH ITyTEM YCTPAaHEHHs AJITAPHOM 4acTH U 3aMEHBI €€ MUXpaboMm, 9TO MOBIHSIO
Ha apXHTEKTYpPHO-TUIAHHPOBOYHOE pElIeHHEe paHHUX MeueTed. Cpeau COXpaHMBLIMXCS MedeTei
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XVII-XIX BB. ciieyeT OTMETHTHh BOCHBMHIpaHHyt0 MeueTh U Jkyma-meuers B ['abane, meuetH B
cenennsix bym, ['amapagan, bynyr, Celinaremuiar, Xaspa, Humk I'abanunckoro paiioHa; Me4eTu
B cenenusix Juszaxumsl, ['ymnar, Xaumac Ory3sckoro paiiona; medets I'mneitnn, Bepxnioo u
HwkHIOK JDKkyma medeTH, XaHCKyl0 MeueTh, MeueTh Omapa Ddenaun B ropojae Illeku, meders B
cenennu Knm [lleknnckoro paiiona; Meyers B BepxHeii yactu ['axa (I'ax-Myrain), B Capsibaitie, B
Mapcane, ['omnmoke, Yiay-meders B Uimucy, B 3eiieme, Uynyny, Tacmannsl, Jlenenama, Jlekure
laxckoro paiioHa; Mederd B ceneHusix Amarsl Tana, KOxapel tama, Wturana, /[xap, 'anjax,
Amuaban, Myxax, Mocyn, FOxapsr wapnaxnap, I'ersim, Mampyx, Maros 3ararajibCKoro panosa,
meueTH B banakene u B cesniennu Karex banakenckoro paiioHa.

B OCHOBHOM BCE€ MEUYETH MMEKT 0a3WINYHYI0 WK He(QHYIO TUIaHHPOBOUYHYIO CTPYKTYpY-
BBITSHYTBII MPSAMOYTOJBHHK C OTKPBHITOH rajiepeeil, 3a KOTOPOH MOMEMIAETCs MOJIENbHBIN 3all,
pasjelieHHbI KaMEHHBIMH WM JIePeBIHHBIMH cTon0amu Ha Hedsl. Kak mpasuio, riasBHas
KOMIIO3MIIMOHHAsA OCh I[UIAHA 3/IaHUS MEYETH — MOMNepeyuHas, HallpaBJieHHas Ha Muxpab, HO
BCTPEYAKOTCA MEYeTH C MPOJOJIBbHOW KOMIO3HMIMOHHOH ockio. Kpome npessiokeHHO#H
II.C.®@arynnaeBsiM auddepeHIHaME MEUeTeH M0 PEIIeHHIO BHYTPEHHEr0 NPOCTPAHCTBA Ha
IBYX-, TPEX, YeThipex- U msaTHHe(HbIe [ 14], MOXKHO MX MOJAPA3AENUTh U 110 KOJHYECTBY H pacro-
JIOKEHHIO apoK Ha (pacajax Ha MeYeTH C OJHOH HEHTPAILHOH apKoi, ¢ TPEXapO4HBIM HBAHOM
WM JIO/KHEH, ¢ TPEXapOYHBIM MOPTHKOM-JIO/DKHEH B LIEHTPE M C ABYXOTaKHBIMH OOKOBBIMH
MPOCTEHKAMH, C YETHIPEXAPOYHBIM MOPTHKOM-JIO/UKHEH B LIEHTPE M ABYX3TaKHBIMH OOKOBBIMHU
MPOCTEHKAMH, C MATHAPOYHBIM IOPTHKOM, C IIECTH-, CEMH-, BOCbMH-, IECATHAPOYHBIM MIOPTUKOM,
C JIBYXCTOPOHHHMM HJIH TPEXCTOPOHHHM apOYHBIM JHBaHOM, NMOPTUKOM-3HBaHOM 0€3 apok Ha
rnaBHOM  (hacane u 6e3 SpPKO BeIpaKEHHOro diiBaHa [3]. OCHOBHBIM 3JIEMEHTOM BHYTPEHHErO
pasrpaHMYeHHsl  [POCTPAHCTBA SBISAIOTCH KOJOHHBI C TIEPEKMHYTBIMH 10 HHM apKamu, Ju0o
MpOCTHIE  JIEPEBSIHHBIE KOJOHHBI C KANUTEIAMU WK 6e3. B KOMIO3UIMIO MEUYETEi BKIIOYCHBI
OT/ENbHO CTOSAIINE, WM O0OBEIMHEHHBIC C MeueThi0 MHUHapeThl. Ocoboe MeCTO B apXHTEKType
peruoHa 3aHMMaroT MaB3oJieH (B cen. Xaspa I"abanuHckoro paifona u ap).

JKuible M ABOPLOBLIE 31aHHA

Harypublii u apxXuBHO-OMOIMOrpaduuecKuil aHaIM3 >KHIBIX JOMOB PErMOHa MO3BOJIHI
TIPHITH K BBIBOY, YTO GOIBIIMHCTBO AOMOB, HCCIEJOBAaHHBIX elle B cepeaune XX Beka, oo He
CyIIECTBYET, MO0 TMOABEPIIOCH KOPEHHBIM nepecTpoiikaM. COXpaHUBIIMECS 10 CErOAHSIIHEro
JTHA JKWJIBIE 31aHHs OTHOCATCS B OCHOBHOM K KoHIY XIX- nawany XX Bekos. CielyeT OTMETHTD,
YTO B JKMIIOH apXUTEeKType Habmonaercs Gombmioe pasHoobpasue THnoB. O xunbix gomax XIX-
Hayanma XX BB. ObUIM NpOBElEHbl  IUTAHOMEPHBIE  MCCIIECIOBAHMS MHOTHMH  y4EHBIMH
AsepGaiimkana, B ToM yucie gokropamu apxutektypsi 1.C.@arynnaesbiv 1 A.M.MexTHeBbM
[12,14]. XKunse 3ararambckoro paifona XVIII-XIX BB. ObUIO paccMOTPEHO apXHTEKTOpPaMH
JI.A.Motucom u C.1.[darueBsiM [5].

AHann3 COXPaHMBIIMXCS JIOMOB pEerdoHa MO3BOJMMJ KiaccupuuupoBaTh jJoma Ha: I-
TPOCThIE OTHOATAKHBIE I0oMa  (OJHO - ABYXKOMHATHbIE) C pPa3MEIIeHHEM KOMHAT 110 OJHOH OCH
BJIOJIb BEpAH/Ibl MM SHBaHa; 2-10Ma OJHOITAKHBIE C OONBIIMM KOJIMYECTBOM KoMHAT (Donee
2), pa3MeIeHHBIX BJ0JIb BEPaH/Ibl; 3-IIPOCTHIE ABYXITAXKHBIE I0MA C pasMEIEHHEM Majoro 4ucia
KOMHAT TIO OZIHO# OCH BJ0JIb BEPaH/Ibl Wi dHBaHa; 4-10Ma ¢ OOMBIIMM KOJIMYECTBOM KOMHAT 0e3
BBLIDAKEHHOW BEpaHIbl; S5-I0Ma CIOXKHON KOH(Urypauuu ¢ OOJIBIIMM KOJIMYECTBOM KOMHAT
(3KMTOYHBIX BIaAE/bIEB); 6- I0Ma MOMYABOPLOBOTO H ABOPLOBOro xapakrepa [3]. Haubonee
Pa3BHTBIM THIIOM TPAJMIMOHHOIO 0Ma C PACMOIOKEHHEM KOMHAT 110 OJIHOW OCH B/IOJIb J¥BaHa H
J/eMEHTaMHu 0OraToro JeKopa, SBISIOTCS A0Ma MOIYABOPIOBOrO H ABOPLIOBOIO XapakTepa- JI0M
[1lexuxanoBbix u JIBopen [llekunckux xanoB B 3anoBeanuke «fOxapel Gan» B Lleku.
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IHamaTHHKH IPaXKIAAHCKOI0O HA3HAYYCHHUSA

K coxanenuio, rpakaHckas apxXMTeKTypa pernoHa pacrosiaraeT HeJIoCTaTOYHBIM MaTepua-
JIOM JUISL COCTABJICHHS IOJIHOH KAPTHUHBI O CYILECTBOBABIIMX HEKOI/1a MHOTOYHMCICHHBIX JIPEBHUX
KapaBaH-capasX, BOJOXPAaHWJIMIIAX, KpPBITBIX PbIHKaX, Mocrax, OaHsx u T1.4. [lomosHenuto
CKY/HBIX CBEJECHHMH CIIOCOOCTBYIOT Pe3yJIbTaThl apXEOIOTHYECKHX packonok B Yyxyp-I"abane, rae
B HHJKHEM pacKOMOYHOM clioe OOHapykeHa BOJONPOBOJHAs JHUHHSA. ['OHYApHBIH BOJONPOBOJ
ObL1 0OHapyxkeH u B ceneHun berok-/lexne Illekunckoro paiiona. CrapuHHas cCHCTeMa rOHYapHO-
ro Bojgonpooaa Illekn HacuuteiBana okoao 500 Bo1opa3bOPHBIX TOYEK, KOTOPhIE ObLTH CBA3aHBI

C BOJOIIPOBOAHOM ceThi0 [|BOpLIA LIEKMHCKUX XaHOB.

Fopona pPEeruoHa ObLTH HEHTPpaMHU pEMECIICHHOTO IMPOU3BOJACTBA U TOPI'OBJIU, U 3TO MPUBEIIO
K CTPOMUTECIILCTBY OOJIBIIIOTO KOJIMYECTBA KapaBaH-Capa€B H TOProOBbIX 00BEKTOB. Coxpam»mucs

JABa U3 IATH CYLISCTBOBABIIHUX B ropoac [lexn KapaBaH-Capacs.

B Hnacrosmee Bpems Bepx-

HHIl KapaBaH-capaii MCMONb3yeTcs Kak oTenb. HukHHMH KapaBaH-capail HElaBHO OTPECTaBPUPO-
BaH. OcoOBIM THIIOM COOPYKEHHI SIBJISIMCE MOCTHI (Ha pekax ['ypmxanavaid u Xanaban XIX B. B
[ITexnu, moct Ha peke Cycken XIX B. B ['axckom paiione u jp.). Oco00ro BHUMaHHS 3aCTyKUBAET
MocT «Yiykepro» B Mnucy ¢ 0coboi KOHCTpyKLHEH ABOSKONW KPUBU3HBI B IPOAOJILHOM H IOIIE-
pedHOM HampaBiieHUsiX. baHu, kak ¥ nmoBcemecTHO Ha BocToke, mpeaHa3HA4aIuCh HE TOJBKO JUIS
BBITIOJIHEHHS CAHUTAPHO-TUTHEHHYECKUX (PYHKIHi, HO W SBISAIMCH MECTOM OOILEHHUS M OT/bIXa,
4YTO  ONpEAeNMI0  MX IUIaHHpPOBOuYHBIE ocobeHHOCTH. Cnenyer ormeruts Oanu r.Illexu-

«Arsaunnapy, «[siutar», Aoayn-Xansira u A0y-Canama.

2. Bonipochl 0XpaHbI H HCHIOJI30BAHHS NAMSATHHKOB APXHTEKTYPbl PerHoHa

BnaronpusiTHele npupoaHbie YcaoBus U obuiaue namaTHUKOB Illexu- 3araTanbCkoit 30HBI
MPUBEIH K €€ Pa3BUTHIO B KAYECTBE OJJHOTO M3 TVIABHBIX TYPUCTHUYECKMX LeHTpoB. Ha passutue
TypH3Ma BO3JICHCTBYIOT MAMATHUKH apXHTEKTYpPHI, KOTOpPbIE MEPBBIMU M OKa3bIBAIOTCA MOJ yaa-
pOM B ycloBusX pa3BuTHs ropoaoB. Cornacio CBoay naMsTHUKOB A3epOaiipkanckoit Pecry0mnu-
k1 (2001 r.) Ha TeppUTOpPHH CeBepoO-3amagHOro peruoHa AsepdaiimpkaHa Haxoaurcs cBbime 600
NaMATHHKOB, PAa3IHYAIOLUIMXCA 10 CTENEHH BaKHOCTH, JATUPOBKE, COXPAHHOCTH, NEPBOHAYAIIb-
HO#M (DyHKIMH, HBIHEIIHEMY HCNoib30BaHUIO M ap. [IpoBeneHHoe uccnenoBaHue, 3aTPOHYBIIEE
ok0:10 200 U3 HHX, MMOKA3aJ10, YTO B HAUXY/LIEM COCTOSSHUM HaXOIATCSA NaMATHUKH aHTHYHOIO H
paHHecpeIHeBeKOBOro nepuosa cyniectsoBanus Kaskasckon Anbanuu. [lamaranku XVII-XX BB.

COXPaHHJIHCH XOPOIIO, HO MHOTHE 3 HUX OBbLIM HEKOPPEKTHO OTPEMOHTHPOBAHBI.

AHaHM3 MCCIIEIOBAHHBIX MAaMATHHUKOB MO3BOJIMI MX JHG(EepeHUUpOBaTh Ha KAaTETOPHH MO
CTerNeHH HEeOTIOKHOCTH Mep Il UX COXpaHeHHs: [ xamezopusi HeOmI0ICHOCMU: TIAMATHHUK B
HEY/IOBICTBOPUTEIBHOM COCTOSTHHH, KOT/Ia OCTPO HE0OXO/MMa KOHCEpBalis U NMPOBEIEHHE Mep
M0 YKCMOHUPOBAHUIO; 2 Kame2opusi: TIAMATHUK B  HEYIOBJIETBOPUTENBHOM COCTOSIHMHM, KOIJa
0CTpO HeoOXOAMMa pecTaBpalus KOHCTPYKTHBHO BaXKHBIX y3JIOB M IPOBEICHHE Mep MO IKCIOHH-
poBaHHI; 3 Kamezopus: MAMATHUK B yJIOBIETBOPHTEILHOM COCTOSIHWH, HY)KHAa pecTaBpalHs
OTAeNbHBIX 4YacTed mub0 nukBHAAuUMs AeEKTHOH pecTaBpalluH, a TAKXKe MPOBEICHHE MeEp 10
3KCIIOHUPOBAHHIO; 4 Kamezopus: TAMSATHHKH B XOPOIIEM COCTOSHHH, HO HY)XKHBI OT/€/IbHbIE
pecTaBpallMOHHBIE pabOThI MO MOAAEPKAHHIO UX COXPAHHOCTH; 5 Kamezopus: HEJAaBHO OTpecTa-
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AMSITHUKM yTepsiHHbIC (paspylUeHHbIC); 7 Kamezopus: TMOJHOCTHIO
B KOTOPBIX COXPAHHINCH JHILL OT/IENIbHbIE 3JEMEHThI MJIaHUPOBOY-
(5 TAMSITHUKH, ONPEACIUTh COCTOSTHME KOTOPBIX HEBO3MOKHO HIIH

e s ki~ -

ODPHH- 5TO NAMATHHKH, COCTOAHHE KOTOPLIX MOKHO H3MCHHTh- KOH-
b, JHKBUIHPOBATH MOCICIACTBUA HG(])GKTHOI"O pEMOHTA, CJICAUTL 3a
NPOBOAHIUCH OYEPEIAHLIC paGOTbl M0 MOAACPKAHHUIO IIaMsTHHKA B
3/1aTh YCJIOBHA T SKCIIOHUPOBaHUA U T.JL. HeoOxoaumo co3aaTth UX

BDUDOBAHHKIE _r["60 KOHCEDBHUDORAHHRKIA TTAMATHUKU KNTONKIS MVHKITHORUNVIOT R HACTOSTIEE
; 1 DSOS OGNS

I X 3 = - e

BpeMs; 6 kamezopus: 1
MepecTPOCHHbIE MaMATHHKH,
HOH CTPYKTYpHBI, 8 kameaop
3aTpyAHEHO [3].

[lepBbie yeTbipe Kater
CepBHpOBATh, PECTAaBPHPOBA
TeM, 4TOOBI MEPHOANYECKH
HaA/IekKalleM COCTOSHHH, CO
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OXpaHHbIe 30HBL. [lgTas KaTeropus- 3TO MAMATHHUKH, HEJAaBHO Y/a4YHO PECTABPHPOBAHHBLIE HIIH
KOHCEPBHPOBaHHBIE H (QyHKUMOHHpYOmME B HacTosuiee Bpems. HeoOXxoauMo CBOEBpeMEHHOE
NPOBEICHHE MEPONPHATHI MO MX MOAACPKAHUIO, YTO 0c000 OCTPO KacaeTcss KOHCEPBHUPOBAHHBIX
NaMATHHKOB, HanboJiee MOJBEPKEHHBIX Pa3pyILICHHUIO U HEraTHBHOMY BO3JECHCTBHIO OKPYKalO-
uteit cpenbl. [llecras u ceibMasi KaTeropuy BKIIOYAKOT MAMATHHKH MOJIHOCTBIO PaspylIEHHbIEC WIH
nepecTpoeHHble. s coxpaHeHHs MX OOJIMKa BO3MOXKHO, K COXXAJICHHIO, JHIIL CO3JaHHE HX
Hay4YHbBIX PEKOHCTPYKLHUH MM MaKeTOB.

[TpoBeneHHBIH aHaIM3 TMAMATHUKOB II0Ka3al, 4TO B OOJIBIIMHCTBE CIy4aeB NaMATHHUKH
MOCTpajaid W3-3a HENpPaBWJIBHOHM AKCIUTyaTallMd, MO3JHMX mepecTpoek. CHIBHO pa3pylieHb
KyJIbTOBBIE TMOCTPOiKH. B  mepHoa aHTHPEIUTrHO3HOW MOJMTUKH COBETCKOH BJIACTH LEPKBU U
MEUYETH HMCIOJIb30BAJIMCh HEKOPPEKTHO, B HEKOTOPBIX M CEHYac OCTaJMCh 3JIEMEHThI MHTEphepa
MOCEIKOBBIX KIyOOB. 3a J0ONTHE TO/bI MHOTHE MAMATHHKH YTPATHIM MPUJIEralolIye K HUM 3eMIIH,
Pacro0KeHbI B YaCTHBIX BIAACHHAX M HCIIOJb3YIOTCS BlaJeNbliaMu Oe3 ydera HCTOPHYECKOH U
ApPXUTEKTYPHOH  3HAYMMOCTH OOBEKTOB. TeppHTOpHS NMaMATHUKOB, HAXOASIIMXCS BAAIH OT
HACE/IEHHBIX MYHKTOB, UCIIOIb3yeTCs KaK MacTOMILNA, CaMU MaMATHUKH MCIOJIb3YIOTCS KaK CKiia-
abl. T103TOMY HEOOXOAMMO ONMPEAEIUTh IPAHHIBI  30H OXpaHbl 00BEKTOB, TAPAaHTUPYIOIIHKE CO-
XPaHHOCTh M PErIaMEHTHPYIOIIHE CTPOUTENBCTBO B HX OKPY)KEHHH.

Ha mnepBeiii minaH BbyABHTaeTcs mnpobieMa COXpaHEHHs JKHIBIX JIOMOB, OY€Hb YacTO
nepectpanBaeMbix. COXpaHHUTB 10Ma MOYKHO JIMLIb IIPU Y4aCTHH MECTHBIX BiacTei. [lomkna 6b1Th
cO31aHa CrHeuualbHas OpraHW3alMA IS MPOBEICHHs OLEHKH COCTOSHMSA XKMJIbi U OKa3aHUA
MOMOIIK Xo3seBaM. JIummb npu abCcoMOTHOM OOBETIIAHMM JKMIJIOTO J0Ma B MCTOPUYECKOH 30HE
MOKHO PEKOMEH/IOBAThH €ro 3aMEHY HOBBIM, BO3BEJICHHBIM 0043aTEIbHO B TPAJIUIIMOHHOM CTHIIE.
B 93T0if  CBSI3M MOKHO TPEUIOKHTH MCIONBb30BaTh NPHUBE/ICHHBIC B JJAHHOH paboTe 3CKU3HbIE
pecTaBpaluy CyIIeCTBOBABIINX HEKOIa, HO PaspyIlEHHBIX XKHJIbIX JIOMOB KaK THIIOBBIE IIPOCKTHI
U1 HOBOI'O CTPOMTE/IbCTBA.

B pernone ObUIH MPOBEAEHBI HECKOJIBKO MPOEKTOB M0 COXPAHEHHUIO NAMATHUKOB apXHTEK-

Typsl. B ux gmcne: pecraBpauus u My3zeedukanus nepksu B cenenur Kum Illexunckoro paiiona,
pecraBpanus xpama B cenennu Huwk [abamuHckoro paiioHa M KoHcepBalys Oa3HIIMKH B CEJICHUH
I'ym axckoro paiioHa (pPyKOBOAMTENb MPOEKTOB- JOKTOpP apXHTeKTypsl, npod. Mamenosa I'.I';
aBTopsl npoekToB- Mawmenosa I'.I'., A6aymnaeB T.A., I'ajpkuesa C.X.) [8, 9,10]. Kpome Toro,
cotpyasukamu  Hayuno- Uccrnenosarensckoro IIpoextnoro Hucturyra «Asepbepna» Obuin
ocymiecTBieHbl: pectaBpauus J[Bopua IlleKMHCKMX XaHOB, KOMIUIEKCA MaB30JI€€B B CEICHHH
Xaspa [aGanunckoro paiiona, Gamum Cymyx-rama B Mmmcy, Hwxkuero kapasan-capas, loma

IIlexuxauoBsbix B lllexu u T.1..
3JAKJIIOMEHHUE

CoxpaHHMBLIMECS [0 HACTOALIEr0 BPEMEHHM MaMATHHKH aHTHYHOIO, PAHHECPEIHEBEKOBOIO
nepuozaa, a Takxke XVIII u nagana XIX BeKOB, CBUIETEILCTBYIOT O BHICOKOM YPOBHE CTPOHUTEIIb-
HOTO MacTepCTBa, O CBOEOOPa3HM apXUTEKTYPHO-KOMIIO3UIIMOHHBIX IIPUEMOB U YMEJIOM HCTIOJb-
30BAHMHM MECTHBIX MATEPHAJIOB, ONpPEICTMBIIEM CMEIOCTh KOHCTPYKTHBHBIX pemeHui. MoxHO
YTBEPK/IaTh, YTO PAHHECPEIHEBEKOBBIE MAMSITHUKH CEBEPO-3aMaJHOro pernoHa Asepbaiipkana
NOBAMSUIA HAa (OPMHPOBAHHE XPHUCTHAHCKOW apXuTeKTyphl KaBkasckoii Anbanuu, a BOOCIE.-
CTBHM M HA MCIAMCKOE KYJIbTOBOE CTPOMTEIbCTBO. CpaBHEHHME  apXHMTEKTYPHBIX MaMATHHKOB
CEBEpO-3aMaJHOr0 PErHOHA C AHATOTHYHBIMU UM COOPYKEHHSMH JAPYTMX apXMTEKTYPHBIX LIKOJ
Asepbaitkana, a TaKKe C MaMATHHKAMU CONPEIE/IbHBIX CTPaH, MO3BOJISET CAEIaTh BBIBOJ O TOM,
YTO MAMATHUKM B LIEJIOM HE OTCTYNAIOT OT 0OIIeH CXeMbl, XapaKTepHOH /Ul TOH WM HHOM THIIO-
JIOTMYECKON TPYIIBI COOPYKEHHH, HO TaKKe CBHAETE/LCTBYIOT O HEOPAWHAPHOCTH MBIILICHUS
MECTHBIX 30/14MX Ha 001IeM (POHE COOTBETCTBUS aHATIOTHYHBIM MAMATHHKAM.
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Ha coBpemeHHOM 3Tane HEOOXOAMMEI HEOTIOKHBIE MEPHI MO COXPAHEHHIO OT/AE/IbHBIX Ma-
MATHUKOB apXUTEKTYPbl, CO3JIaHHIO YCIOBHUH Ul UX [PABHIBHOIO MCIIOJIB30BAHUSA M IKCIIOHUPO-
BaHMs, MEPONPHUATHS O PEreHepaluy MCTOPUYECKOH Cpebl TOPOJOB U HACEICHHBIX MYHKTOB.
Hcropuueckoe Haciaeaue A0JDKHO CTaTh BXKHBIM ()aKTOPOM NPH COCTaBJICHUH MeHepaIbHBIX IIa-
HOB Pa3HBIX ropooB pernona. Heobxoaumo, npexsie Bcero, NOMHHTH, 9YTO 3TO HCTOPHYECKHE T'O-
pojia, U MO3ITOMY MOAXOAHTH K MX PEreHEpallMy HYKHO C TOYKM 3PEHHsl COXPAHEHUSI X UCTOPH-
4eCcKOro 00JIMKa, MAaKCHMATbHOTO COXPAHEHUS MAMATHHKOB apXHUTEKTYphl. B 3TOM CBs3M OYeHb
BaKHO CO3/IaHHE CBOEBPEMEHHOI'0 Hay4yHO- 00OOCHOBAHHOTO IPOEKTA pereHepannuy ropoaos, B OC-
HOBE KOTOPBIX J0/KHBI ObITh HHBEHTAPH3ALUS BCEX apXUTEKTYPHBIX MAMATHHUKOB C BBISIBICHHOM
CTEIEHBIO NEPBOOYEPENHOCTH MPOBEICHNUA MEPONPHATHI MO COXPAHEHUIO TOTO MJIM MHOTrO Ia-
MSATHHKA; YETKOE NOApa3e/IeHHe Ha 30HbI HCTOpPHUYECKHE (OXpaHsAeMble, Oe3 npaBa 4yTo-JIH00 Me-
HSITb, CTPONTH HJIM CHOCUTH), OydepHbie M 30HbI, MOISKAIINE MPUCTIOCOOISHHIO MO COBPEMEH-
Hble TpeOoBaHus ynydiieHuss KoMgopra. TpeOyercss nmpaBHIbHOE NEPEOCMBICICHHE BaXKHOCTH
NaMATHHKOB ¥ METO/IOB X COXpaHEHHs, pa3paboTka HOBBIX OXPAaHHbBIX 30H OTJEJIbHBIX MaMSATHHU-
KOB M KOMILIEKCOB B YCIIOBHSIX Pa3BUTHS TypH3Ma.

boraroe apXuTEKTYpHOE Haclle[iue peruoHa TpedyeT TIaTeIbHOTr0 H3Y4eHHUs, OXPaHbI U HC-

NOJIb30BaHUA. DTO Ba)KHAs YaCTh HAILIEr0 UCTOPUUYECKOTO HACIEIUs, OTPAXKAKOIas MHOTOBEKO-
BOM, CIIOKHBIN ITyTh Pa3BUTHsI CTPOMTEILHOTO M JEKOPAaTHBHOIO HCKYCCTBA PETHOHA. DTO CaMo-
OBITHOE, MHTEPECHOE C HCTOPUYECKOH, apXUTEKTYPHOI, ITHOrpahHIecKOoi U XyI0KECTBEHHOM
TOYEK 3PEHHUs Haclle/Ine, KOTOPOEe COAEPKHT OOMbIIyi0 HHYOPMALIHIO 1S H3YYEHHUS KYIbTYPhI
A3zepOaiikaHa.
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RELIABILITY ASSESSMENT LEVEL IN BUILDINGS SUPERSTRUCTURE
Kichaeva O.V., Kharkiv National University of Construction and Architecture. Ukraine

BINALARIN USTUND® SLAVO MORTOBOLORIN QURASDIRILMASI ZAMANI ETiBARLILIQ
SOVIYYOSININ QiYMITLIYDIRILMOSI
Kicayeva O.V., Xarkov Memarliq va Ingaat Milli Universiteti, Ukrayna

OIIEHKA YPOBHsI HAJIEXKHOCTH IIPH HAJICTPOMKE 3/IAHHAIA
Kuuaesa O.B., XapbKkosckuii HaYuOHATbHbIU YHUBEPCUMEM CIPOUMENbCMBA U apXumeKkmypbol. YKpauna.

Summary: In the article describes an approach to the assessment of the reliability of the superstructure of the
buildings. A method for probabilistic assessment of the reliability of the reconstructed building on the criterion of
acceptable sediment building, taking into account the use of reserves deformability base.

Key words: Probabilistic assessment of the reliability, reconstructed building, a deformation of a base.

Xiilasa: Mogqalods binalarin iistiindo alava martabalorin vo ya tikililerin quragdirilmasi zamani etibarliliq
saviyyasinin qiymatlandirilmasi aragdirihib. Rekonstruksiya olunan miimkiin ¢okmo kriteriyalarina géra etibarliliginin
ehtimal qiymatlondirilma metodikasi taklif olunub.

Acar sozlar: etibarlihg ehtimal giymatlondirilmasi, yenidan qurulan bina, asasin deformasiyast.

AHHOTAaUHsA: B cTaThe W3I0XKEH MOJAXOM K OLIEHKE YPOBHSA HAJIEKHOCTH NpH HajcTpolike 3nanui. [lpeynoxe-
HA METOJMKA BEPOATHOCTHOM OLEHKHM HaJEKHOCTH PEKOHCTPYMPYEMOrO 3[aHHA 0 KPHUTEPHIO JOMYCTHMBIX OCaJI0K
3JaHUS.

KioueBbie c10Ba: BeposmHoCmHas 0YeHKa HAOENCHOCMU, PEKOHCMPYUpyemoe 30anue, 0epopmamusHocms
OCHOBAHUA.

The problem of risk assessment for reconstruction is of great importance, since scale recon-
struction in Ukraine is constantly increasing. These include add-in and redevelop existing build-
ings, extension to the building, change of structures, etc. All these factors are changing the design
scheme of the building, change the type and magnitude of loads on the structure and foundation.
These changes are superimposed on the existing stress-strain state of the structure, which is often
exploited for decades.

Currently, according to the requirements of regulations in force in Ukraine, payment struc-
tures and bases run by the method of limiting states. In accordance therewith, the effect of the
building is represented in the form of certain determinate values averaged. Influence of possible
variability of these values is taken into account indirectly - the introduction of various coefficients.
In fact, the factors affecting the stress-strain state of the "basement - foundation - structure" are
random variables: the load and impact strength and deformability of structures and bases. As for
the buildings, with an age of several decades, the range of factors of strength and de-formative
structures and foundations much more. The aim of this work is to assess the level of reliability in
the superstructure of the building in the context of the use of reserves deformability of the
foundation soil.

The present study was performed to evaluate possible risks of the building on the street
Vesnina in Kharkov, which builds on the 1st floor. The building was constructed in 1930, the plan
has an S-shape with two 4-storey main part and 3-part story, role transition.

Building on the constructive scheme is incomplete skeleton consisting of brick col-
umns, dimensions 510 x 640 mm, column spacing is varied and ranges from 2.75 mm to 4.3 m
column bascd on metal beams, consisting of 2 x 20 Tauris number . Beams based on exterior brick
wall thickness of 510 mm.

Exterior bearing walls of the building are made of clay bricks 510 mm thick; the inner wall -
of the same brick thickness of 380 mm. Foundations under the walls - tape, thickness 690 mm,
made of ceramic bricks cement-sand mortar. Mark laying foundation base -3.3 m (1.0 m below
the basement floor). Bases under columns - separate with sizes of 1000 x 1000 mm red brick
cement-sand mortar.
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Floor slabs - metal beams (2 I-beam number 20).

Basement building foundations are semi-loam with a maximum relative subsidence subsid-
ence £ = 0,014 with p = 0.3 MPa, the initial subsidence pressure ps; = 0,20 MPa. Loam layer thick-
ness is 4.2 m, modulus of deformation of loam in the natural state of 12 MPa in the soaked condi-
tion - 9 MPa, internal friction angle ¢ = 14 °, specific cohesion of soil ¢ = 0.022 MPa.

Base for the service repeatedly soaked (for various reasons). Because the pressure under the
sole strip foundations under the walls and free-standing foundations under columns exceeds the
initial subsidence of the pressure, we can assume that the sagging properties of the ground directly
beneath the foundation eliminated.

Mean pressure soles strip foundation under the wall is pg = 0.233 MPa > py = 0,20 MPa, un-
der foundation columns - py = 0.4 MPa> p; = 0,20 MPa. With according to regulations of Ukraine
[1], the calculated resistance for foundation walls is R = 0,351 MPa, the calculated resistance of
the foundation soil under the foundations of columns equal to 0,447 MPa.
Superstructure 4-storey building is a metal frame, hosted by reinforced concrete belt section 400 x
400 mm. Columns were made of 2-channel number 14, is welded in the box, the upper zone - of
channel number 18, a separate bar - channel number 14, welded 63x5 area number two channels
of number 14 (Fig. 1). Overlap on the 4th floor is made of monolithic reinforced concrete in per-
manent snap of corrugated thickness of 120 mm I-beam girders of the number 18. Coverage will
be provided from the roof sheeting on a wooden crate, laid on a wooden beam cross section 160 x
50mm having cantilevered boom 1000 mm. Rafters made of channel number 18. Superstructure
walls designed from foam concrete blocks 500 mm thick with y = 800 kg/m®. With add-lite fifth
floor pressure under the foundation is 0.275 MPa (walls) and 0.449 MPa (columns).

= - _— b) >
Fig. 1. The superstructure of the building type: a) from the street Vesnina; b) from the yard

Foundations for walls and columns were at the time of the survey in satisfactory condition,
but the aerial structures of the building were fixed deformation and damage, expressed in the form
of cracks (including cross-cutting) of sedimentary origin, erosion of masonry walls, masonry
soaked areas. Some brick columns and piers were previously reinforced with metal cages, block
wall of the building is connected to the longitudinal load-bearing walls by installing metal strands
in the level of overlap on all four floors of the building.

The reconstructed building hardness and nature of deformation can be attributed to the con-
struction of finite stiffness. In this building the superstructure at his age, stiffness melts due to a
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powerful device monolithic reinforced concrete belts and strengthening of individual load-bearing
structures and structural elements.

In the case of the superstructure should evaluate the use of reserves deformability of a base,
which can be expressed by the relation p/R, where p - pressure under the foundation (average or
maximum), R - rated resistance of the base [2]. According to a study [3], at long crimped (10
years) soaked loess soils, there is a reduction coefficient of soil porosity e, increases density of dry
soil pg and increase values of the mechanical properties of the soil. The change of these parameters
depends on the ratio p/R. Changing these characteristics is due under the foundation of the densi-
fied zone, which does not exceed 0,5 b and 0.35 - 0.5 m. Fig. 2 illustrates the dependence of the
modulus of deformation K increase the ratio p/R.

In this
Kp=E,/E; (1)
where Et - meaning soaked soil deformation modulus after long periods of compression sole
foundation;

E - the same paranieter of soil in its natural state soaked.

Thus, the range p/R = 0,65 ... 1,3 densities of dry soil pq increase by 5% and the high modu-
lus of deformation coefficient KE - from 1.65 to 1 (according to [3]).
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Fig. 2. Dependence of the deformation modulus increase K on the ratio p/R [3]

Fig. 3. Computational models of the building: a) to the superstructure; b) after the add
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According to the project documentation and the results of the survey, it was found that the
risks involved in the superstructure are in excess of the maximum allowable regulatory rainfall for
this type of buildings [1].

To determine the level of stress and strain was considered a finite-element model of the
building within a span of 4.1 m model was presented flat, rod and volume finite elements, with
regard to the work of the whole system "basement - foundation - structure" in unified design
scheme. Stiffness and load parameters have been set in accordance with the results of the survey
and design standards. Breakdown into finite elements distribution scheme even before and after
the superstructure shown in Fig. 3.

In the process of numerical studies ranged soil density values (according to a change p4), and
modulus of deformation of soil under the foundations directly in the area of 0.6 m, when the ratio
p/R. Coefficient of variation E wondered v = 25% - to the superstructure (Fig. 4) and v = 15% -
after the superstructure [4].
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Fig. 4. Histogram and cumulative distribution curve precipitate base strip foundations
to superstructure
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Fig. 5. Histograms precipitate base strip foundations taking into account soil compression
for different values of p / R
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Algorithm for estimating the possibility of excess sludge building regulations adopted
under the superstructure follow.

1. Performed n statistical tests.

2. For each test specified probability p from 0 to 1 for the module deformation E.

3. On the value of p is determined by the value of E.

4. Determine slump S (Fig. 4, 5).

5. Located exceedance probability S> S, as the ratio of the number of trials in which S> S, to

the total number of tests.

In this study, when p/R = 1,15 only 3 of the 1000 values exceed the permissible value,
which for this type of building is 10 cm S mm ‘obability of exceeding the standard value is p(S)
= 3/1000 = 3x10%; when p/R = 1,3 probability of exceeding the standard value precipitation is
p(S) = 19/1000 = 1.9 x 10%. These values are not valid in accordance with the normative document
[5], regulating the value is not more than 1x10™. In turn, the results of calculation of rainfall was
computed by summing the layering (deterministic method) are within the values of Suand
p/R=1,15 p/R=1,3 (Fig. 6).

For values of p/R = 0,78 and p/R = 1,0 probability of exceeding the standard value is 0 pre-
cipitation, so that when scheduled superstructure will not occur above the specified precipitate de-
velopment.

. 0,66 0,78 il 1,15 1,3 p/R
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20
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S, MM 60

70
Fig. 6. Average rainfall foundation walls and columns calculated deterministic method

Conclusions. 1) It is shown that the probability calculation is more informative and in some
cases is in contradiction deterministic calculation.

2) Knowing the standard level of reliability for structures and facilities, we can choose a so-
lution reconstruction of the building that would provide this level of reliability.
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K AHAJIM3Y PACYETHBIX METOJOB UISi ONPEIEJEHUA
TEINIOTEXHUYECKHUX XAPAKTEPUCTHUK CBETOIIPO3PAYHBIX KOHCTPYKIIUHI

®apeniok E.I'., Kamox ¥0.HU. Hayuno-uccredosamensckuti uHcmumym cmpoumensHix KOHCmpyKyui,
Kues, Yxpauna.

ANALYSIS OF THE CALCULATION METHOD FOR DETERMINING THE
THERMAL CHARACTERISTICS OF TRANSLUCENT STRUCTURES.
Farenyuk E.G.,Kalyukh Y.I. Scientific-Research Institute of Building Construction, Kiev, Ukraine

SOFFAF KONSTRUKSIYALARIN ISTILIK-TEXNiKi GOSTORICILORININ TOYINi
UCUN HESABLAMA USULLARININ TOHLILI
Farenyuk E.G., Kalyux Y.1. Insaat Konstruksiyalar: Elmi-Tadgigat Institutu, Kiyev, Ukrayna.

AnHoTauus: llenblo aHanM3a ABNANACH OLEHKA BIMSHHUA PA3HULIBI TEMIIEPATYP MEXY MOBEPHXHOCTAMM CTe-
KON ¥ KO3 (PMIIMEHTAa SMHUCCHHU CTEKOJI Ha TEIIOTEXHHYECKHE XaPAaKTEPUCTUKH CTEKJIONAKETOB, a TAK)KE COMOCTABJIE-
HHE pacueTHbIX GopMyI, Hernonb3yeMmeix B crpanax EC u 6biBmero CHT.

AHaIM3 3aKJII0YaJICA B OLCHKE KOHBEKTHBHOM H JIYYHCTOH COCTaBISAIOUMX TEIIOOOMEHA IS pa3IMYHOTO BUIA
O/IHO-H JABYXKaMEPHBIX CTEKJIONaKeToB. IToka3aHo, YTO TEMIOTEXHUYECKHE XapaKTEPHCTHKH CTEKIONAKETOB B GOMIb-
II€H CTENeHH 3aBUCAT OT CTENCHM YEPHOTHI MOBEPXHOCTEH CTEK/IA, a TAK)KE ra30BOTO 3alOJIHEHUsS M PACCTOSHHUS
MeXay cTekaaMu. s OMHOKaMEPHBIX CTEKJIOMAKETOB C PACCTOSHUEM MEXIY cTekiaMu Gonee 14 MM BIHSHHE KOH-
BEKTHBHOH COCTABJIAIOIIEH CYMECTBEHHO. B Cirydasx AByXKaMepHBIX CTEKIONAKETOB B II0OBIX KOMOMHALMAX, a TaK-
K€ OJJTHOKAMEPHBIX CTEKJIONAKETOB C PACCTOSHHEM MEKIY CTEKJIaMH OT 12 MM M MeHblIe XapakTepuctuka U, KpH-
THYHO HE 3aBHCHUT OT TEMIIEPATYPHBIX MOJIENIEH pacyera.

Kirouessle cinoBa: Tennonepedaua, cmekionakem, 00HO-U 08YXKAMEPHbIU CMEKIONAKen, CMeneHb YepHombl
CMeKna, KOHBeKYus, paouayus, conpomuenenue menionepeoaye, meniomexHuveckue Xapakmepucmuku, Cmpou-
menbHble HOPMBbL.

Summary: The aim of the analysis was to evaluate the effect of temperature difference between on the surface
of glasses and emission coefficient for thermal performance of glazing systems, as well as a comparison of the formu-
las used in the EU and the former CIS.

The analysis included the evaluation of convective and radiant heat transfer components for various types of
double- and triple-glass. It is shown that the thermal performance of glass are more dependent on the emission coeffi-
cient of glass, as well as the gas filling and the distance between the panes. For double glass pane with a distance be-
tween the panes of more than 14 mm influence the convective component is essential. In the case of triple-pane win-
dows in any combination, as well as double glass with the distance between the panes of 12 mm or less characteristic
Ug not critically dependent on the temperature calculation models.

Key words: Heat transfer, glazing system, single and double glass, emission coefficient, convection, radia-
tion, thermal resistance, thermal performance, building codes.

Xiilasa: Todqiqatin moagsadi §iisa sathlari arasindaki temperatur farqlorinin va siisonin emissiya amsalinin
stisabaglamalarin istiliktexniki gostaricilarina tasirinin dyranilmasidir, hamginin AB vo MDB 6lkalorinda istifade
olunan hesablama iisullan ilo miigayisali tohlillerin aparilmasidir. Miixtalif novlii bir vo ikikamerali giigabaglamalar
ligtin istilik miibadilasinin konvektiv va siialanma tarkiblori analizlor aparmaqla qiymatlondirilmigdir. Siigobaglama-
larin istiliktexniki gostaricilorinin asasan, §iiga sathinin ranginin tiinliik saviyyasindan, hamginin siigelor arasinin dol-
durulmasindan ve mosafodon asililgi tadqiq olunub. Siigolor arasi mosafasi 14 mm-dan ¢ox olan birkamerah
slisobaglamalar {igiin konvektiv tarkibin tasiri shamiyyatli doracadadir. Ikikameral giigobaglamalarin istanilon kom-
binasiyalarindan, hamginin siisolor aras1 masafasi 12 mm va az olan birkamerali giigobaglamalarin Ug  gostaticisi
hesablamanin temperatur modelindan asili deyil.

Acar sozlor: istilik kecirma xassasi, siisabaglama, bir va ikikameral siisabaglamalar, siisanin ranginin tiinliik
daracasi, konveksiya, siialanma, istilik kegirma miigavimoati, istiliktexniki gostaricilori, insaat normalari. .

AKTYyalbHOCTBb TeMbl. B cTpourtensHo# npakTuke crpan OviBiiero CHIT yxxe 10cTarouyHo
JUIMTEJIEHOE BpEMs IIPHMEHSAIOTCS HOBBIE BU/IBI CBETONPO3PAYHBIX OrPaXKIACHUMH, K KOTOPBIM OTHO-
carcs Gonpiuas rpynna pa3sHooOpa3HBIX IO HA3HAYEHHIO U KOHCTPYKTHBHOMY PEIUEHMIO, HO CO-
crosuue B ocHOBHOM u3 IIBX-npoduneii u crexnonakeroB. Pa3pabaTriBaroTCss HOBBIC CTaHAAPTHI
10 METO/IaM MCIBITAHUI U MPOU3BOJCTBA CBETONPO3PAaYHBIX KOHCTPYKIUH, IPHHUMAIOTCS UIEH-
TUYHBIE EBPONEHCKHE CTAHAAPTHI B 3TOMH cdepe.
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K AHAJIM3Y PACYETHBIX METOJOB UISi ONPEIEJEHUA
TEINIOTEXHUYECKHUX XAPAKTEPUCTHUK CBETOIIPO3PAYHBIX KOHCTPYKIIUHI

®apeniok E.I'., Kamox ¥0.HU. Hayuno-uccredosamensckuti uHcmumym cmpoumensHix KOHCmpyKyui,
Kues, Yxpauna.

ANALYSIS OF THE CALCULATION METHOD FOR DETERMINING THE
THERMAL CHARACTERISTICS OF TRANSLUCENT STRUCTURES.
Farenyuk E.G.,Kalyukh Y.I. Scientific-Research Institute of Building Construction, Kiev, Ukraine

SOFFAF KONSTRUKSIYALARIN ISTILIK-TEXNiKi GOSTORICILORININ TOYINi
UCUN HESABLAMA USULLARININ TOHLILI
Farenyuk E.G., Kalyux Y.1. Insaat Konstruksiyalar: Elmi-Tadgigat Institutu, Kiyev, Ukrayna.

AnHoTauus: llenblo aHanM3a ABNANACH OLEHKA BIMSHHUA PA3HULIBI TEMIIEPATYP MEXY MOBEPHXHOCTAMM CTe-
KON ¥ KO3 (PMIIMEHTAa SMHUCCHHU CTEKOJI Ha TEIIOTEXHHYECKHE XaPAaKTEPUCTUKH CTEKJIONAKETOB, a TAK)KE COMOCTABJIE-
HHE pacueTHbIX GopMyI, Hernonb3yeMmeix B crpanax EC u 6biBmero CHT.

AHaIM3 3aKJII0YaJICA B OLCHKE KOHBEKTHBHOM H JIYYHCTOH COCTaBISAIOUMX TEIIOOOMEHA IS pa3IMYHOTO BUIA
O/IHO-H JABYXKaMEPHBIX CTEKJIONaKeToB. IToka3aHo, YTO TEMIOTEXHUYECKHE XapaKTEPHCTHKH CTEKIONAKETOB B GOMIb-
II€H CTENeHH 3aBUCAT OT CTENCHM YEPHOTHI MOBEPXHOCTEH CTEK/IA, a TAK)KE ra30BOTO 3alOJIHEHUsS M PACCTOSHHUS
MeXay cTekaaMu. s OMHOKaMEPHBIX CTEKJIOMAKETOB C PACCTOSHUEM MEXIY cTekiaMu Gonee 14 MM BIHSHHE KOH-
BEKTHBHOH COCTABJIAIOIIEH CYMECTBEHHO. B Cirydasx AByXKaMepHBIX CTEKIONAKETOB B II0OBIX KOMOMHALMAX, a TaK-
K€ OJJTHOKAMEPHBIX CTEKJIONAKETOB C PACCTOSHHEM MEKIY CTEKJIaMH OT 12 MM M MeHblIe XapakTepuctuka U, KpH-
THYHO HE 3aBHCHUT OT TEMIIEPATYPHBIX MOJIENIEH pacyera.

Kirouessle cinoBa: Tennonepedaua, cmekionakem, 00HO-U 08YXKAMEPHbIU CMEKIONAKen, CMeneHb YepHombl
CMeKna, KOHBeKYus, paouayus, conpomuenenue menionepeoaye, meniomexHuveckue Xapakmepucmuku, Cmpou-
menbHble HOPMBbL.

Summary: The aim of the analysis was to evaluate the effect of temperature difference between on the surface
of glasses and emission coefficient for thermal performance of glazing systems, as well as a comparison of the formu-
las used in the EU and the former CIS.

The analysis included the evaluation of convective and radiant heat transfer components for various types of
double- and triple-glass. It is shown that the thermal performance of glass are more dependent on the emission coeffi-
cient of glass, as well as the gas filling and the distance between the panes. For double glass pane with a distance be-
tween the panes of more than 14 mm influence the convective component is essential. In the case of triple-pane win-
dows in any combination, as well as double glass with the distance between the panes of 12 mm or less characteristic
Ug not critically dependent on the temperature calculation models.

Key words: Heat transfer, glazing system, single and double glass, emission coefficient, convection, radia-
tion, thermal resistance, thermal performance, building codes.

Xiilasa: Todqiqatin moagsadi §iisa sathlari arasindaki temperatur farqlorinin va siisonin emissiya amsalinin
stisabaglamalarin istiliktexniki gostaricilarina tasirinin dyranilmasidir, hamginin AB vo MDB 6lkalorinda istifade
olunan hesablama iisullan ilo miigayisali tohlillerin aparilmasidir. Miixtalif novlii bir vo ikikamerali giigabaglamalar
ligtin istilik miibadilasinin konvektiv va siialanma tarkiblori analizlor aparmaqla qiymatlondirilmigdir. Siigobaglama-
larin istiliktexniki gostaricilorinin asasan, §iiga sathinin ranginin tiinliik saviyyasindan, hamginin siigelor arasinin dol-
durulmasindan ve mosafodon asililgi tadqiq olunub. Siigolor arasi mosafasi 14 mm-dan ¢ox olan birkamerah
slisobaglamalar {igiin konvektiv tarkibin tasiri shamiyyatli doracadadir. Ikikameral giigobaglamalarin istanilon kom-
binasiyalarindan, hamginin siisolor aras1 masafasi 12 mm va az olan birkamerali giigobaglamalarin Ug  gostaticisi
hesablamanin temperatur modelindan asili deyil.

Acar sozlor: istilik kecirma xassasi, siisabaglama, bir va ikikameral siisabaglamalar, siisanin ranginin tiinliik
daracasi, konveksiya, siialanma, istilik kegirma miigavimoati, istiliktexniki gostaricilori, insaat normalari. .

AKTYyalbHOCTBb TeMbl. B cTpourtensHo# npakTuke crpan OviBiiero CHIT yxxe 10cTarouyHo
JUIMTEJIEHOE BpEMs IIPHMEHSAIOTCS HOBBIE BU/IBI CBETONPO3PAYHBIX OrPaXKIACHUMH, K KOTOPBIM OTHO-
carcs Gonpiuas rpynna pa3sHooOpa3HBIX IO HA3HAYEHHIO U KOHCTPYKTHBHOMY PEIUEHMIO, HO CO-
crosuue B ocHOBHOM u3 IIBX-npoduneii u crexnonakeroB. Pa3pabaTriBaroTCss HOBBIC CTaHAAPTHI
10 METO/IaM MCIBITAHUI U MPOU3BOJCTBA CBETONPO3PAaYHBIX KOHCTPYKIUH, IPHHUMAIOTCS UIEH-
TUYHBIE EBPONEHCKHE CTAHAAPTHI B 3TOMH cdepe.
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PacueTHbIE METO/IBI ONpeAeIeHus K0dQOUIMEHTa TEIUIONepeiauy CTEKIIONAKeTOB, OKOH U
HAPY)KHBIX JIBEPEH, @ TAKKE HABECHBIX CBETONMPO3PAYHBIX (hacaHBIX CHCTEM XOPOIIO anpobupo-
BaHbl HAa IPAKTUKE M HM3JIOXKEHbI B EBPONEHCKUX M MEXKIYHAPOJHBIX HOpMaX, HAlMOHAIBHBIX
cranpaprax ctpan Esponeiickoro coo3a ¢ Havana 2000-roxa (Hampumep, EN 673, EN 674, ISO
6946, ISO 7345, ISO 10077-1, ISO 10077-2, ISO 10211-1, ISO 12567-1, ISO 15099).

B YKpauHe TakkKe BHEAPSIOTCS COBPEMEHHBIE €BPONEHCKHE CTAHAAPTHI 110 METOJaM pac-
yeTa ¥ MCIBITAHMSM OKOHHBIX KOHCTPYKIMH M CTEKIOnakeToB. CBHAETENBCTBOM TOMY CIIYXHT,
nanpumep, JCTY EN 673:2009 «Cxiio GyniensHe. MeToauka BU3HAYEHHS koedilieHTa Temio-
nepeaBaHHs GaraTomapoBHX KOHCTpyKuii» [1]. JlaHHBIA CTaHAAapT AacT BO3MOXHOCTE pacyer-
HBIM METOJOM ONpEJeTHTh 3HadeHus Kod(duuuentos temtonepenayn Ug, [1], Br/(M2K), ms
CTEKJIOMAKETOB B 3aBUCHMOCTH OT THIIA HH3KOIMHCCHOHHOIO MOKPBITHS, KOJIMYECTBA Kamep B
CTEKJIOMAKeTe, PACCTOSHUA MEXIy CTEKIaMM M XapaKTepHCTHK TIa3a, 3allONHAIONIIEro 3TO Mpo-
CTPaHCTBO.

OJIHAKO, KJIMMATHYECKHE YCIOBHS B 3alaJHOEBPONEHCKHX CTpaHAX M HalIeH CTPaHbI
He SBJISIOTCA CXOAHBIMH, YTO MPHUBEJIO B CBOE BPEMs K OTJIMYMAM B METOIMKAX ONpPEACICHUSA TCTI-
JIOTEXHUYECKHUX XaPaKTEPUCTHK OrPAX/IAIONIMX KOHCTPYKIMA. Tak, B VYkpause, kak u B benapycu
u Poccuy, KIMMATHYECKHE HCTIBITAHUS OTPaXKJAIONIMX KOHCTPYKLMH NPOBOJAT IPH TEMIIEpaTy-
pax HApYXKHOTO BO3/yXa, COOTBETCTBYIOIIME TeMIepaType HanOonee XOJIOAHOM MATHIHEBKH JUIs
nanHoro peruosa. Ilo esponeiickomy cranaapry ES ISO 12567:2012 «Thermal performance of
windows and doors. Determination of thermal transmittance by the hot-box method. Part 1: Com-
plete windows and doors» [2] onpeaenenye TEIIOTEXHHIECKMX XaPAKTEPUCTHK OKOH MPOBOUTCA
KAOPMMETPHYECKAM METOJIOM «TOPAYEro sAIIMKa» NPU PasHOCTH TEMIEpaTyp (20+2) K [2].

OxHAKO, HECMOTPS Ha €IMHOE OHUMAHHUE TPEX COCTABIIAIONIMX MPOLECCa TEIIoNepeaain
- Yepe3 CTEKJIONAKET, CTHIK CTEKJIONAKeTa C HENPO3pavHOH YacThi0 U CaMy HEMpO3padHyio HacTh
OKHa, B YKpauHe U POCCHH MHOTHE IOJIbl BEAETCS JUCKYCCHS O BO3MOXKHOCTH NPAMOTr0 Iepectera
nokazareneii U, B CONPOTHBIICHHE TEILIONEPE/aM CTEKIONAaKeTa R, /IS MOCTEAYIOMWEro Onpeae-
JIEHHS IPUBEJIEHHOTO CONPOTUBIICHUS TEMUIONepeaadn Ry, OKOHHOrO 6oka.

Ilesab cTaThH.

e IIpoaHanu3upoBaTh 3aBHCHMOCTh Ug CTEKIONAaKeTOB OT PasHHLBI TEMIEpaTyp Ha
Hapy>XHOM ¥ BHYTPEHHEH NOBEPXHOCTH KOHCTPYKIIUH;

e [IpoaHanu3upoBaTh 3aBUCUMOCTb Ug CTEKIIONAKETOB OT K03 duIMeHTa IMUCCHH
CTEKOII &;

e Ha OCHOBaHHMH NOJIyYEHHBIX JAHHBIX OIICHUTH BIMSHUE KOHBEKLUH HA IPOLECCHI
TeILIONepeiady B ra30BOi MPOCIOHKE (-Kax) CTEKJIONAKeTa;

e CoOmNOCTaBNeHHe pacyeTHBIX (HOPMyJ, KOTOPHIMH MOMB3YIOTCS B YKpauHe W CTpaHax
EC,uis onpenenenus Kod(p@uuuMeHTa Teronepeadn/ mpuBeIcHHOro
CONPOTHUBJICHHA TEILIONEpeaaye.

Psi CIIELMATACTOB U SKCIIEPTOB OKOHHOM OTPAciy yTBEPXKAACT, YTO MPUHUMAaEMOE TEOpe-
THYECKH MPHBEEHHOE CONPOTHBICHHE TEIUIONEpeadd OTHOCUTCSA VISl aCTHOTO CIydas, Koraa
TeMIlepaTypa raza B CTEKJIONAaKeTe COCTaB/AeT im= 10 °C, a Hapy)KHbIH BO3JlyX HMEET TeMIIepary-
py okono 0°C, GyAeT HMeTh 3aMeTHO GONbIIYIO BEIHYHMHY, YEM OIpPEAEIEMOe KCIEPHUMEHTAIb-
HO, IPHBEICHHOE COTPOTHBJIEHHE TEMIONepe/iade OKOH B 00jee CyPOBBIX YCIOBHSAX C TEMIIEpaTy-
pamu Hiwke muHyc 20 °C. Bo3HuKaeT BONPOC — MOXHO JIH TOJB30BATHCA €BPOMNECHCKUMH CTaH-
JAPTaMM B HAUIMX KIMMATHYECKHX yCIOBUSX?

H3ydenue 3TOr0 BONPOCA HAaYHEM C BBIACHEHHS BJIMAHHMS NEpernaja TeMrepatyp Ha
KOHBEKTHBHYIO COCTABIISIOLIYIO TEILUIONEPEaayu 4epe3 CTEKIONakKerT. 3neck ke 0OpaTHM BHMMa-
HHE Ha MI0Ka3aTe/lb YMUCCHU CTEKOI. ;

JleliCTBHTENBHO, M3BECTHO, YTO KO3((HUIMEHT KOHBEKTHBHOH TEIUIOOTAA4M 3aBUCHT OT
Pa3HOCTH TeMmeparyp, a KOIh(QHUMEHT JyIHCTOH TEMUIOOTAAYH 3aBHCHT OT abCONMIOTHBIX
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3HaueHui temnepartyp [3]. HekoTopbie uCTOUHMKH [4] nenaroT 3aKII0YE€HHE, YTO BIUSHHE Pa3HO-
CTH TeMmrneparyp Af Ha MOBEPXHOCTAX CTEKJIONAKeTa Ha MoKas3aTelb R,, HECYIECTBEHHO H BIIHA-
HHMEM 3TOro (hakropa MOXHO NpeHeOpeys.

ITponecc TemooOMeHa ONMUCHIBAETCS M3BECTHHIM KpuTepueM ['pacroda, KOTOpbIH
onpezensercs 1no popmyiie

9,81s” - Az- p°
P B (1)
m

r7i€ s — DIIMpUHA ra30BOM NMPOCIOHKH,

At — pasHuIla TEMIIEpAaTyp NOBEPXHOCTEH CTEKJIa, KOTOpble OrPaHHYUBAIOT Ia30BYIO
NPOCIOMKY,

p— IIIOTHOCTB rasa,

Im — CPEIHsAs TEMIIEpaTypa ra30BOM NPOCIONKH,

M — AMHaMHU4ecKas BA3KOCTh rasa.

3aTeM, yunThiBas kputepuii Ilpanarns Pr, mo ¢popmyne Nu = 0.035 (Gr-Pr)"*® onpe-
JIeIA€TCsl KOHBEKTHBHAS COCTABIIAIOIIAA TEMI00OMeEHa.

Pacuersl, Bemmonuennsie no JCTY EN 673:2009 [1] moka3anu, 9TO AJIA TOJIIMHBI
NPOCIOWKH 12 MM M MeHee, NeHCTBUTEIBHO BIMAHUE TEMIIEPATYPhl I'a3a U HAPY)XXHOIO0 BO3AyXa
HE3HAYUTEIbHBl U COCTaBIIAIOT MeHee 10% - mpH NMOHM)KEHHMH TeMIlepaTyphl ra30BOH Ipo-
CIIOWKHM M pOCTa nepenaja Temneparyp BenndyuHa U, ymenpmaercs (puc.l), 4To He npoTH-
BOPEUYUT BBIBOJAM, MPUBEAECHHEIM B [3].

a) 0)
; e 1,5
i:ib. I -I0AT-A-10AT4i| | 'ygl o i
1 1,3
0,9 1,2
0,8 11
0,7 1
0,6 0,9
0,5 0,8
10 15 20 25 AT 30 10 15 20 25 0

Puc. 1 - Bausnue memnepamypui 2a3o60ii cpeowl t,, u nepenada memnepamyp At na
meniomexHuyecKue Xapaxmepucmuku CmeKionakemos:

a) cmeknonaxkema 4-10A4Ar-4-10Ar-4i; 6) 4-104r-4i

Kak BuaHo u3 ¢opmynsl (1) npu yBeIWYEHHMM TOJILIMHBI ra30BON NPOCIOHWKH S H
pasHHIBI TeMmepaTyp, 4ucio ['pacroda — BenuduHa, onpenensiomas npouecc Temioodme-
Ha MPH KOHBEKLMH B IIOJI€ TSKECTH, BO3PACTAET IO CPAaBHEHHUIO C TOJIIIMHON NMPOCIOHKH
10-12 mM B gBa pa3a. A T.k. Nu = 0.035*(Gr*Pr)°® | To M KOHBEKTHBHAs COCTABIAIOIIAA
Ter1000MeHa, MHTEHCHBHOCTh KOTOPOrO0 XapakTEpU3yeTCs ITUM KpHTepHeM mnoaobus,
TaK)Xe yBeJIHYHBaeTcs Moyt B 1,5 pa3a. 9To 1eMOHCTPUPYIOT rpad UKy HA pUc. 2
I[Ipu pasHBIX mepenajgax Temmeparyp Ha nosepxaoctu (A = 15, 20 u 25 °C) mabarogaercs
NUHEHHbIH pocT koddduumenrta rertonepenadu U,,. OCOOEHHO 3TO XapaKTEPHO BHIPAXEHO
JUIS OTHOKaMEpHBIX CTEeKJIoNnaKeToB (puc. 2,6) - u3MeHeHHe K03dULHEeHTa TeIIonepe ayu
nocturaetr 20%.
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a) 6)
12 1,5
1,1 +Ye A-16Ar-A-16Ar- i 1:4 lug 4416Ar-4i
1 1,3
0,9 12
0,8 * 1,1
0,7 1
0,6 0,9
05 0,8
10 15 20 25 AT 30 10 15 20 25 AT 30

Puc. 2 - Bausanue memnepamypul 2a30601i cpeovl t,, u nepenada memnepamyp At na

meniomexHu4eckue XapaKxmepucmuku CmeKionaKemos:
a) cmexnonaxkema 4-16Ar-4-16Ar-4i; 6) 4-16Ar-4i

['opazno Gonee cepbe3HOe BIHSHHE HA TEIUIONEpeNady OKa3bIBAaeT JIYYHCTas COCTABJIAIO-
mas terioobmena. M3ectHo, uto nopsaaka 70% TeIUIoTH 4epe3 CTEKIOMAaKeT MepeaaeTcss UMEH-
HO u3nydenueM [3]. [loaTBepkaeHHEM 3TOMY ABISIOTCS Pe3yJIbTATH PACYETOB, BEIIIOIHEHHEIE 110
EN 673 [1] u rpaduuecku npeacTaBieHHBIE Ha pUC. 3.

a) 6)
0,8 0,85
g I P . R § Py

R(')é 4-T6AT- Sig 4-12-4-12+4i
0,75 -

0,7 0,75

0,65 - 07

0,6 2

0,55 0,65

o,

042 0,6

;>4 i = ~

) T o,

0,35 N 55 \.’
013 015

o 0,2 0,4 0,6 0,8 & 0 0,2 0,4 0,6 0,8 & 1

Puc. 3. Bausnue cmenenu uepnomol € HA MeNIOMEXHUYECKUE XAPAKMEPUCMUKU
cmeknonakemog coanacho EN 673:
a - ooHokamepnwil 4-16Ar-4i; 6 —0syxxkamepnvi 4-12Ar-4-12Ar-4i cmexnonaxem.

C npyroii CTOPOHBI MOJKHO 3aMETHTH (pHC. 4), 94TO C BO3PAaCTAHUEM CTENEHH YEPHOTHI IO~
BEPXHOCTH OJIHOTO M3 CTEKOJI, 3aBUCUMOCTE Uy OT TeMnepaTyphl ra30BOH NMPOCIOHKH CHHXKAETCS,
YTO OOBACHAETCS COOTHOLIEHHEM KOI()(UIMEHTOB TEII000MEeHa M3Iy4eHHEM M TEILUIOBOM IpO-
BOJIMMOCTH Ia30BOH NpociIorKu. [Ipy 3TOM, 4eM MeHbIle 3HaueHHE IMUCCHH MTOBEPXHOCTH CTEK-
na, TeM Oonbmie OymeT COCTaBIAIOLIAas TEIUIOOOMEHa HM3Iy4eHHEeM, KOTOpas COTJIAaCHO 3aKOHY
Credana-bonpiiMana 3aBUCHT OT TeMIIEpPaTyphbl — TEMIIEPATYPHI ra30Boi cpeabl Th,.
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C yBenuuenuem creneHH 4epHOTH (¢ > 0,2), cocTaBisomas Ty4HCTOH TEIUIOOTAAYH B
o0mel cucTeMe CIOXKHOTO TEII000MEHa YMEHBLIAETCS U TIPU OJMHAKOBOM I'a30BOM 3arOHEHHH
M PaCCTOSIHMH MEXY CTEKJIaMH, BIIMSHHE TEMIIEPATYPhI CPE/Ibl HUBEIHPYETCH.

Ug, Br/m2K 4-16Ar-4i
2
T 19 ——c=0,05
T ' i —_—
; 1,7 = ec=0,1
—— 1 1,6-
# — f - . * == e=0,15
*——s_ | 1'3 l e ——— =>=e=0,3
1 '1 ; —— e=0,5
-10 -5 0 5 10
Tm, °C

Puc. 4. Bauanue cmenenu wepHomul cucmemvl u memnepamypvl cpedbl HA
meniomexHuyeckue XapaKmepucmuKkyu cmexkionakema.

Taxum 06pasom, yTBepKIeHHS pAAa KCIEPTOB BEPHbI TOJIBKO I YaCTHOTO CIIydas — OJJHOKa-
MEpHBIX CTEIONAKETOB ¢ HM3KO3MHCCHOHHBIM CTEKIOM M JucTaHuuer 14 u 16 mm, rae npouecc
TEIUIONEPE/Ia4yi KOHBEKIMEN CYLIECTBEHHO HHTEHCUDUIIUPYETCS.

Cnenyer OTMETHTB, YTO ONpE/EICHHE CTENIEHH YEPHOTHl HIH SMHCCHM CTEKOJI ABISETCS Mep-
BOCTENEHHOM 3ajayel Ul MpOBEJEHHS KOPPEKTHBIX PAacdyeToB IO NMPUBEACHHBIM CTaHIapTaM.
Koa¢duumeHt sMuccHU € B HATYpHBIX WIH J1a00pPaTOPHBIX YCIOBHSX ONPEIENAETCS PH MOMOIIH
cnekrpodoromerpa. JIpyrum nokymentom ([CTY B.B.2.7-228:2009 «CrpoutenbHbie MaTepua-
npl. CTEKJIO0 ¢ HU3KOOMHMCCHOHHBIM MSATKHUM HOKPBITHEM» [S]) MpeayCcMOTPEHO ONpeieeHHE KO-
3¢ ¢uimenTa SMUCCHH COTIACHO HALHOHATBHOTO MPHIOKEHUS K KaJOPHMETPUYECKOMY METOLY.
Onnako, 1aHHBIH METOZ MOKa He MOJTYYHJI HIMPOKOrO PacpOCTPaHEHHsI KaK METOJ MOATBEPXKIE-
HUA Kod(pdHIHMEHTa SMHCCHM M LenecooOpa3sHO BBEJCHHE €BpONEeHcKoro cranzapra EN
12898:2001 «Glass in building. Determination of the emissivity» [6].

Bropas yacTe MCClIeI0BaHUSA MOCBSAIIEHA aHATU3Y PAaCYETHBIX METOAOB IS ONpeae/ICHHs
TEIUIOTEXHUYECKMX XaPaKTEPUCTHK CBETOMPO3PAavYHBIX KOHCTPYKLMH, KOTOpPBIE IPUHATEI B YKpa-
MHE U CTPaHax €BpPONEHCKOro co3a.

Pacuernas gopmyna nius onpenenenus koddduuuenTa Tenaonepeaayn okHa (He myTaTh ¢
TEIJIONPOBOJAHOCTBIO A — XapaKTEepUCTUKOW Marepuana) U,, uHcnons3yemas B cranaapre EN
10077 «TennoTexHH4YeCKHEe CBOMCTBA OKOH, AABeped W cTaBHeil. Pacyer koadduumenra Temione-
peaayn. Yacts 1. YnpoueHHbli MmeTony [7], O4€HB MPOCTas, U MMEET B/

2

ZAgUg +ZAIUI +Zlg\Pg
ZAg +ZAI

U, — k03 pumeHT Tennonepeiaun CTEeKIONAKeTa, Br/(M’K) ,

U

w
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Ur- k03 duLMeHT Tenonepeiayn HeNpo3payHoi 4acTy, Br/(M’K),

Ag 1 Af— COOTBETCTBEHHO ILIOMAH CTEKIONAKETa, X HeIPO3PAdHOI JaCTH, M°,

¥, — K03pGUIHEHT (TMHEHHBIA) TEMIONPOBOJHOCTH, OTHOCAIMUCS K CTHIKY CTEKJIONAaKeTa ¢ He
npo3pavHoi gacteio, Br/(MK),

[y — JUTHHA CTBIKA CTEKJIONAKETa C HENPO3PauyHOH YacThio, M,

Hcnons3yemoe B popmyiie (2) 3HaueHue Uy MOKeT OBITh IPHHATO Ha OCHOBAHHH PacyeToB
cornacHo JICTY EN 673:2009 [1] wnu HazHauyeHO Ha OCHOBaHMM TaGnuyHOro 3HadeHus U3 EN
ISO 10077-1 [7]. ITo cBoe# Gu3uveckoit cyTu AaHHas GopMyia aHAIOTHYHA MCIIOJIB3YEMOH JUIs
onpenenenus Ry, B coorBercTuu ¢ JIBH B 2.6-31 [8]

F,+YF,
R“P = F n F"=l m
cn i (3)
— — k.L,
R)ch +lz=l:RZi+; m

rie Ryc; — NPUBEAEHHOE CONPOTUBIIEHUE TEIUIONEpeaade CBETONPO3PaYHO YaCTH KOHCTPYKIIHH,
KOTOpasi MPUHHUMAETCS B 3aBUCMMOCTH OT XapaKTEPHUCTHKU OCTEKJICHHs (CTEKIONAaKeTa), paccTos-
HUsS MEXY CTEKIaMH, Ta30HAMOJICHUS W CTENEHH YEPHOTHI (3MHCCHUH) MOBEPXHOCTH CTEKJIA CO-
riaacHo Tabnuusl M1 [8],

Fep— MUIOIIAab CBETONPO3PAYHOM YaCTH (CTEKIIONAKETa), MZ;

Rsi, F;— conpoTHBJIEHHE TEIUIONEpeade U IUIOMAab i-ro HEeMpO3payHoOro 3JIeMeHTa (s
OKHa 3Ha4YeHHe R OTHOCUTCS K KOMOMHAIMU NpOodHIIeH);

k; — nuneHbIi K03(duumenT Ternonepeaaud, Br/(m - K), j-ro KOHCTPYKTHBHOIO HENpo-
3pa4yHOro 37eMeHTa (MMIIOCTa, PUreisi, paMbl, CTBOPH, CTOMKH M T.II) CBETONPO3PAYHON KOH-
CTPYKIIHH, KOTOPBIE ONMPEENAIOTCS COrIacHo M.5 Ha OCHOBaHMH IBYXMEPHBIX (TPEXMEPHBIX) MO-
JeJield TeMIepaTypHBIX MOJIEH;

L;, - TMHeHHBIH pa3Mep, M, j-TO KOHCTPYKTHBHOTO HENPO3paYHOro 3J1eMeHTa (MMIIOCTa, PH-
refisi, paMbl, CTBOPH, CTOMKH H T.IT) CBETONPO3PaYHbIX KOHCTPYKIIHH.

[IpuHiMnuansHoe oTuaue Gopmyn (1) m (2) 3axmodaercs B pa3HOYTECHUHM IPUHUMAEMOT0
CONPOTHBJIEHHs TEILIONEPeaaye CTEKIONAKEeTa U CTHIKA CTEKJIONAKeTa C HEMPO3PayHO# YacThIO.

B dopmyrne (2) Benmmunna U, OTHOCHTCA K LEHTPY cTekaonakera, Uy - K HENPO3payHOH, a
npousBezneHue l; ¥ — CThIKY Mexay HUMH. B popmyie (3) Rycn — NPUBEJEHHOE 3HAYCHHE CTEK-
JIONIaKeTa, ONpeeNsieMoe IKCIEPUMEHTAIBHBIM ITyTeM MM NPUHAMAEMOE Ha OCHOBaHHMHM Ta0/IHY-
HBIX 3HadeHuit Toro ke JIBH B 2.6-31 [8], oObenunseT yka3aHHbBIE NEPBLIE 1Ba COCTABIIAIOMINX
NPUBEJCHHOTO COMPOTHUBICHHA Terionepeaade. To ecTh, 3TOT mapaMeTp YK€ YYHTBIBAET BCE MO~
JIe CTEKJIONAKeTa, B TOM YMCIIE ¥ 30HY CThIKa T.H. KpaeByio 30HY. Koadduumenr k;, Bxoasmmuii B
dopmyny (2) aybaupyeT TEIUIONOTEpPH 4Yepe3 CTHIK M MCKaKaeT BEIWYMHY MPUBEACHHOIO CONpOo-
THBJICHHUS TEIUIONEpeaye OKHA, yMEHbIlas €ro 3Ha4eHHUE.

Koadduiment k; cornacio JICTY-H b B 2.6-146:2010 «Hacranosa mo10 NpoeKTyBaHHS
i ynamTyBaHHS BIKOH Ta jaBepei» [9] ompeaensercs ans APYrMX KOHCTPYKTHBHBIX 3JIEMEHTOB
KOHCTPYKIIM#, Y4UTHIBAET BIMSIHUE BUJ CTEKIIONAKETa, MaTepHaa AUCTaHIIMOHHOW PaMKH M CII0-
coba 3a/Ie/IKM CTEKJIONaKeTa OTHOCHTEIBHO HEeNPO3payHOi yacTH (ITarnuKa) u rp.

PacueTsl o npHBeAeHHBIM (OpMyJIaM s OKHa co crekionakeToM 4-16Ar-4i (=0,05),
3aray6IeHHBIM OTHOCHTE/IBHO LITANKMKa Ha BeNMM4nHy C = 5 MM C aTlOMMHHMEBOW JIMCTaHIMOHHOH
paMKO# M HEMpO3payvHOi YacThIO C CONMPOTHBIEHHEM Ry; = 0,75 M°K/BT 1oKasan 3aHWKeHHe 3Ha-
YeHHs MPHUBEJECHHOTO CONPOTHMBIICHHS Teruionepenade Ha 16%, a co crexkionakeroM 4-16Ar-4-
16Ar-4i ¥ aHAIOrMYHOM HEMPO3pPAaYHOM YaCThIO - Ha 18% MO CPaBHEHMIO C XapaKTEPUCTUKOM I10-
ny4eHHO# 1o dopmyne (2), € UCNONB30BAHHEM 3HAYEHHsS CONMPOTHBJICHHUS TeIUlonepeaadye amis
LEHTPAJIbHON 4acTH CTEKJIONAKETa.
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OO0mme BLIBOABI

1. BeINOJIHEHHBIMM pacyeTaMy N0Ka3aHo, 4To 3Ha4eHHe U, B OOJIBILIEH CTENEHH 3aBHCHT
OT CTENEHU YEePHOTHI MOBEPXHOCTEH CTEKJIA, a TAKXKE ra30BOr0 3allOJIHEHUS H PACCTOSHHUS MEXIY
crexnamu. I OJHOKaMEPHBIX CTEKJIONAKETOB C PACCTOSHUEM MEXAY cTekiamu 6onee 14 MM H
CTeKJIOM, 3MHccHs koToporo MeHee 0,1 (T.H. HU3KOOMHCCHOHHBIE TOKPHITHS), KOTOPBIE JKCILTya-
THPYIOTCS B O0Jiee CypOBBIX KJIMMATHYECKHX YCIIOBHAX, BIMSHUE KOHBEKTHMBHOW COCTaBJIAIOLIEH
CYIIECTBEHHO, MOATOMY HE0OXO0UMO MPOBOJUTE pacyeTsl NPH Mepenaae Tehmeparg'p MEXIY 10-
BepXHOCTAMH cTekon 25-30 rpagyco Ilenscus u Temneparype razoBoit cpensl -10 "C. B ciydasx
IBYXKaMEpHBIX CTEKJIONAKETOB B THOOBIX KOMOMHALMAX, a TAKKE OJHOKAMEPHBIX CTEKJIONAKETOB
(mucTaHnus MeHee 14 MM M CTEKJIOM CO CTerneHblo 4epHoTHl € Oonee 0,1), xapakrepucruka U,
KPUTHYHO HE 3aBHCHUT OT TEMIIEPAaTypHBIX MOJENeH pacyera, T.K. OTKJIOHEHHS OIpe/eseMOon Xa-
PaKTEpPUCTHKU HIKE TOYHOCTH (15%) IKCIEPHMEHTAIBHOrO ONpEAENIEHHs CONPOTHBIECHHS TEIl-
nonepeaye CBETONPO3pavyHbIX KOHCTPYKIHH.

2. ITonyuennsie pacyeTHbIM MeTonoM, B coorBercTBuHM ¢ JICTY EN 673, 3nauenus U, Mo-
ryT OBITH HCIIOJIB30BaHbI B KaUeCTBE 3HaUeHUH Re, = 1/U; npu pacyere no popmyie (2) ¢ npume-
HeHMeM JaHHbIX Tabmuisl M1 JIBH B 2.6-31, HO yxe ¢ 00s3aTeIbHBIM YI4€TOM BIMSHUS KPAaeBOH
30HBI ¥ 3HAYE€HUH COOTBETCTBYIOIIMX KO3()PHULIMEHTOB THHEHHOH TEIIonepeaayH, IMPUBEIECHHBIX
B Tabn. K1 JICTY-H B B 2.6-146:2010 «HacraHoBa mo0 MpOEKTYBaHHSA i ylalmTyBaHHS BiKOH
Ta asepei» [9].

3. C uensio NMpaBWILHOW TPAaKTOBKH TEPMHHOB M ONPEAEICHHH, a TaKXe BO3MOXHOCTH
KOPPEKTHO MpPOBOJAMTH YHMCICHHBIE PacdyeThl KOHCTPYKUHH, NMPUHATO PEIIEHHE BHECTH COOTBET-
CTBYIOIIIME H3MEHEHHS B JCHCTBYIOIIHE HOPMBI U CTAHAAPTHI, B YACTHOCTH, B HOBYIO PEIAKILHIO
JIBH-31 «TeruoBas U30s1MA 3JaHMI», a TalOKe pa3paboTars uaeHTuaHbie cranaaptel JICTY EN
ISO 10077-1; cranmapT mo AETAIBHOMY pacyeTy 3JIEMEHTOB paM M JIMHEHHbIH K03(dHureHToB
teronepenaun JJCTY EN ISO 10077-2 [10], a Taxke HalMOHATEHOE NPHIIOKEHHE 110 PACYETHOM
OLIEHKE TEIIOTEXHUYECKHX XapPaKTEPUCTUK CBETONPO3PAYHBIX KOHCTPYKIMH C y4ETOM KIMMaTH-
YeCKHX OCOOEHHOCTEH pernoHa SKCIUTyaTallud M TpeOOBaHHM JEHCTBYIOIIMX HOPMAaTHBHBIX [0O-
KYMEHTOB Y KpauHBI.
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SOHOR TIKINTISINDO DRENAJ VO ONUN LAYIHOLONDIRILMOSI HAQQINDA

tex.iizra f.d.,Hasanov S.T., Azarbaycan Hidrotexnika va Meliorasiya» Elm I'steh'slat Birliyi
tex.iizra f.d.,Habibov F.H., Azarbaycan Ingaat va Memarhq Elmi-Tadgiqat Institutu

JPEHAXK B I'OPOJCKOM CTPOUTEJIBCTBE M O EI'O NPOEKTHPOBAHHUHA

Iacanos C.T., Asepbatioxncanckuii HITO «I'uopomexnuxa u Menuopayusy.
I'a6ubos D.I'., Azepbaiioncanckui HUHU Cmpoumenscméa u Apxumexmypbl

DRAINAGE IN CITY BUILDING AND ITS DESINING

Gasanov S.T., Azerbaijani NGOs "Hydraulic Engineering and Melioration”
Gabibov F.G., Azerbaijan Scientific-Research Institute for Construction and Architecture

Xiilasa: Magalodo miixtalif magsadlor ligiin istifado olunan drenajin tiplori, novleri, toyinati, funksional
imkanlar1 va tatbiq sahalari haqqinda yigcam va sistemlogdirilmis molumatlar verilmis, homginin gohar tikintisinda
an genis istifade edilon drenaj sisteminin niimunavi konstruksiyalari, onlarin hidravlik hesabat va layihslondirma
prinsipleri sorh edilmisdir.

Acar sozlar: drenaj, sahar, hidravlik hesabat, layihalandirma, asas prinsiplar, konstruksiya.

AHHOTanus: B cTaThe JaHbl CHCTEMATH3MPOBAHHbIE CBEJIEHHS O Ha3HAYEHHWH, THNAX, PA3HOBUIHOCTAX, QYHK-
LIMOHAIBLHBEIX BO3MOXHOCTSAX M 00NACTAX MPUMEHEHMs ApeHaxa. I3710)KeHbl METOJMKH €ro pacyéra W NPUHIMIIb]
npoekTHpoBaHus. OMHCAHBI MPUMEPHbIE KOHCTPYKIMH JPEHAKHBIX CUCTEM 3/IaHMH, OCTPEHHbIX HA TEPPHTOPHSX,
CKJIOHHBIX K OMOJI3aHHIO, B KOCOTOpax M MPEArOpHBIX MECTHOCTAX, a TAKOKE B YCIOBHAX OIM3KOro 3ajeraHus ypOBHA
IPYHTOBBIX BOJ| K JHEBHO# MOBEPXHOCTH.

Ki04eBble CJI0BA. OpPeHAad:, Cmpoumenscmeo, 6004, 2u0paIudeckutl pacyém, npoeKmuposanue, onoaseHb,
KOHCMPYKYUsl, 2pyHm.

Summary:In the article they present systematized information of types, varieties, functional abilities of drain-
age and fields of its using. They give methods of its designing. They describe examples of constructions of drainage
systems of buildings built in the areas tending to land-sliding processes in premountain areas and as well in the condi-
tion of high in ground water level.

Key words: drainage, building, water, hydraulic calculation, designing, land-slide, construction, ground.

Giris. Tosarriifatin miixtalif sahalorinda, o climlodon keond tesarriifatinda, sanayeds, sohar
tikintisinda, yeralt: tikintids, yol naqliyyatinda, boru kemarlori vo ladsaft tikintisinds,
yasillagdirma tosarriifatinda (bag, park, idman meydangalar, stadion v s.), dag-madon va faydali
gazintilar vo hotta tibb sahasinds drenajdan istifado olunar. Drenaj gohor tikintisindo miilki va
sonaye binalarini, yasayis massivlorini, qurgulari, yeralti vo yeriistii obyekt va tikililori suyun
zorarli tosirinden, - siiriismodon, aginmadan, subasma vo bataqlagmadan miihafizo etmok iigiin
avazolunmaz va miiasir texnika hesab edilir. Tacriiba gostarir ki, bina vo qurgular drenajla tomin
olunarken onlarin émrii uzanir, dayanighg artir vo hotta zalzolaya qarst davamli olur. Odur ki,
drenajin layihalondirilmasi, tikintisi va istismar1 xiisusi diqget va daqiqlik talab edir.

Aragdirmalar gostorir ki, sohor salmada drenajin layihoalondirilmesi zamam bir sira
cotinliklior ortaya ¢ixir. Masalo  ondan ibaratdir ki, kond tesorriifati toyinath drenajin
layiholondirilmasi va hidravlik hesabati hagqinda kifayat qader texniki adebiyyatlar, metodiki
gostarislor, tolimatlar, rohbarlik vo diger vesaitlor oldugu halda, sohor tosorriifati toyinath
drenajlarin layihalondirilmasi va hidravlik hesabati hagqinda konkret vosaitlor olduqca azdur.
Homdo bu saha iizra movcud olan adabiyyatlarda malumat vo materiallar daginiq vo parakanda
sokildadir. Yalniz kegmis Sovet ittifaqinda, 1960-c1 ilds A.K.Abramov torafinden sohar vo sonaye
tosarriifat1 toyinath drenaj hagqinda fundamental osar nosr edilmisdir [3]. Bu doyarli asarin asas
miiddoalar indida 6z aktualligini itirmomigdir.

Belolikla, togdim edilon moaqalonin osas moqsadi drenaj haqqinda lmumi tosovviir
yaratmaqdan, biliklori bir gader genislondirmokdon vo gohor tosorriifati toyinatli drenlorin
hesablanmas vo layihalondirilmasi zamani bazi vacib meqamlar isiglandirmaqdan ibaratdir.
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Tahlillor va miizakiralor. “Drenaj” sozii ingilis mongoli soz olub, hom ingilis, ham do
fransiz damisiq dillorinds “qurutmaq”, “suyu aparmaq” vo “axin” monasim ifads edir. “Drenaj”
sozii biitiin dillards oldugu kimi isladilir vo beynolxalq texnika va miihondisi qurgu statusunu
almigdir. Drenaj miixtalif tasorriifat sahalorinde miixtalif mogsadlar iigiin istifads edilir.

Kond tosarriifati toyinath drenaj arid zonalarda tokrar gorlasma va bataqlagma ilo miibariza
aparmag; torpaglarin su, duz, hava, qida vo temperatur rejimlorini idaro etmok; grunt va tozyqli
sularinin  soviyyasini tonzimlomok vo “bohran dorinliyinde” saxlamaq; qrunt sularinin
minerallasma doracasini azaltmagq; torpaglarin miinbitliyini borpa etmok vo yiiksaltmok; kond
tosarriifat1 bitkilorinin mohsuldarligini artirmaq vo yetigkonliyini siirotlondirmok; izafi sulan
tokraran suvarmaya yonoltmok; orazilori sel, subasma vo dasqindan miihafizo etmok; su
hovzalorini vo obyektlorini girklonmoadon qorumaq ve lokal saholori miiveqqati qurutmaq
moqsadlarils istifads olunur [1, 4, 9, 10, 17].

Humid zonalarda kand tasarriifati toyinatli drenaj yagintilar hesabina torpaq qatinda yigilan
izafi sulan xaric etmok; batagliglani qurutmaq; bataqliq torpaglarini okin ddvriyyasina calb
etmok; grunt sularimin soviyyasini tonzimlomok va “qurutma normasi” saviyyasindo saxlamagq;
torpaqda aerasiya prosesini tamin etmok va digar magsadler ii¢iin nazerds tutulur [1, 8, 9, 10, 17].

Yeralt1 tikinti sahasinda drenaj, tikinti calalarin, boru komarlorinin osasini qurutmag;
hidrotexniki qurgularda, asason su bandoarindo siiziilen sulari tutmaq; qurgularin, o ciimladon
istinad divarlarinin dayanigh@gini artirmaq; yuyulmanin, suffoziyanin garsisimi almagq; tunellari
u¢madan miihafizo etmoak va digar mogqsadls tatbiq edilir [1, 3, 7, 9, 10, 14, 17].

Nogliyyat sahosinds (tesarriifatinda) drenaj, domir vo avtomobil yolarni, metrolari,
kegidlori, aerodromlari, korpiilori, tunellari vo digor obyektlori yeralt: vo yeriistii sularin zararli
tasirindon qorumagq tgiin istifads edilir [1, 9, 14, 17].

Dag-madon va faydali qazinti yataglarinda drenaj istehsal saholorini, saxta vo madanlari,
yeralt1 qurgulari qrunt va tozyiqli sulardan miihafizo etmok; gil qruntlan qurutmag; sulu laylari
susuzlagdirmaq vo tikinti iglerinden avval qrunt miihitini barkitmok mogsadils istifads olunur
[2, 13, 14, 17].

Sohar tasarriifatinda va yasayls mantagalorinds drenaj miilkii vo sanaye binalarini, bag va
parklar, yasayis massivlorini, idman meydangalari vo stadionlari, qobrstanliglan, yollarn,
kegidlori, tunellori, yeralt: tikintilori va digar obyektlori siirigmadon, subasmadan va aginmadan
miihafizo etmok mogsadils insa edilir [3, 6]. Malum drenaj qurgulan (sistemlari) torpaq vo ya
gruntda yerlosmo vaziyyatina, su qobuletma qabiliyyatina, konstruktiv hollina vo tikinti
materiallarina, is prinsipina istismar miiddatine, qurulusuna, planda yerlosmo formasina va sayina
gora miixtalif tiplera vo novlara boliiniir.

Umumiyyatls biitiin drenaj sistemlori torpaq va ya qruntda yerlosma vaziyyatino gors ii¢ —
iifqi, saquli vo kombinsedilmis tips bolinir. Bu drenaj tiplori yerin relyefindon (morfoloji
soraitden), hidrogeoloji va torpag-qruntlarin cinsinden, su siizdiirma qabiliyystindon, drenajin
toyinatindan va digar faktorlardan asil olaraq tatbiq edilir.

Is prinsipina gora drenlor 6z axini, macburi sugakma (nasoslarin komayi ils), hom 6z
axini, hamdo macburi sugokma, temperatur (termodrenaj), bitkilor (biodrenaj), vakuum (hava
sorma) v elektroosmos (sabit elektrik corayani) hesabina igloyan drenlara boliiniir.

Konstruktiv hallina va tikinti materialina gora drenaj borulu siizgacli, borusuz (krot) va
yalmz tokma (qum-ginqil, qrma das va s.) materiallardan ibarat olan borulu vo borusuz plast
drenlora boliiniir.

[stismar miiddatino gora drenaj daimi vo miivaqqoti (krot, iyna siizgacli, biodrenaj,
elektrodrenaj va s.) drenlora ayrilir. Qurulusuna goéra drenlor Ortiilii (qapali) va agiq drenlors
boliiniir. Planda yerlosma formasina v sayina gora drenaj tok (tutucu, sahil), sistematik, paralel
va dairavi formali drenloara ayrilir.

Sugebuletms qabiliyyatina gora drenaj soth va yeralt: drenlors béliiniir.
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Sohar stikintisindo tosorriifatinda (en genis yayilmis), osasan borulu va plast drenajdan
istifads olunur. Lakin aparilan todgiqatlar vo praktika gésterir ki, stiriigmaya meyilli zonalarda
(sak.1), dag otoyinds vo yamaclarda (sak.2), qrunt sularinin yer sothina yaxin olan diizonlik
orazilordo (sok.3) insa edilocok miilki vo sonaye binalarini va digor tikililori kombinaedilmis
drenajla tomin etmok daha magsadauygun, hatta zaruri hesab edilir.

$ak.1. Siiriismaya meyilli arazilordas insa edilon binalarin drenaj sistemi:
I-tutucu sath drenaji; 2-drenaj borusu; 3-sukegirmayan dosok;4-svay; 5-méhkam ana suxurun
tavani; 6-isdinad divar; 7-sii-riismaya meyilli qrunt kiitlasi; 8-bina; 9-sath sularim aparmagq iigtin
latok; 10-plast drenaj; 11-divaryam plast drenaj; 12-borulu yeralt drenaj.

Umumon drenajin layiholondirilmasi yiikksok daqiqlik tolob edon masuliyyatli is hesab
olunur. Malum oldugu kimi istonilon layihonin dagigliyi vo etibarliligi iki amildon asilidir.
Birincisi, layiho-axtanig islorinin daqigliyindon, ikincisi, hesablama metodlarinin diizgiin
secilmasindan. Siibhasiz ki, pesokar va tacriibali layihagi layiho-axtarig iglorinds buraxilan
sohvlori asanhqla askar eda biler. Lakin, agar hor-hansi qurgunu layihalondirmok tiglin hazir va
sinanilmig hesablama metodu olmazsa, onda layihagi 6zii ciddi sohvlara yol vermis olacagq.
Belaki, layihalor iigiin lazim olan hesablama metodlan layihagi torafinden deyil, elmi-tadgiqatla
mosgul olan miiassisalar tarafinden hazirlanur.

Sak.2. Dag stayinda va yamaclarda insa edilon binamin drenaj sistemi [17]:
I-borulu yeralt: drenaj; 2-sukegirmayan dosak; 3-plast drenaj;4-drenaj borusu; 5 -divaryani
plast drenaj; 6-sath sularini kanarlasdirmagq iigiin latok; 7-bina.
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Sak. 3. Qrunt sularimin yer sathina yaxin olan saraitds binanin drenaj sistemi:
I-asfalt ortiik; 2-qrunt sularimin ilkin saviyyasi; 3-qrunt sularimin enmis saviyyasi;4-divaryan: plast
drenaj; 5-boru; 6-plast drenaj; 7-zirzaminin dosamasi; 8-izolyasiya; 9-bina.

Tacriibo géstarir ki, miirokkab vo goxsayli komiyyatlorin toyin edilmasi tolob olunan
hesablama diistur vo metodlarindan istifado layiholondirma islorinds ciddi ¢atinliklor yaradir va
naticada goxsayl sohvlorin buraxilmasina gatirib gixarir.

Qeyd edilonlari nazara alaraq, elmi-tadgiat vo layihalondirma iglori tizro toplanmis zongin
tocriilbayo osaslanaraq moqaloda gohor tikintisindo on genis istifado olunan drenajlarin hidravlik
hesabatin1 aparmaq ve onu layihalondirmok iigiin daha sads, anlasigli va dogiq hesablama
metodlarinin hazirlanmasina cohd edilmisdir.

Layihoalondirma iigiin talob olunan ilkin v asas molumat va materiallar bunlardan ibaratdir:

1. 1:25000 miqyasinda srazinin timumi informasiya xaritasi. Xaritodo biitiin sugabuledici
manbalar (¢ay, gol, dera va s.), osas kommunikasiya xatlori, miihafizo zonalan vo s. 6z aksini
tapmalidir.

2. 1:500-don 1:1000-2 godar miqyasda orazinin topoqrafik xaritasi. Bu xaritads yerin va
sugabuledicilerin saviyyasinin, miitloq vo ya sarti miitloq yiiksakliklari (horizontlar), obyektlar va
kommunikasiya xatlori (yollar, boru kemorlori v2 s.) aydin aks olunmalidir.

3. Orazinin miihandis-geoloji, hidrogeoloji va iqlim goraitlori hagqinda miifassal hesabat.
Hesabatda asason qruntlarin litoloji kasiyi, qruntlarin su-fiziki xassolori (asason siizma amsali k),
mexaniki torkibi, 100, 33 v 20 ilden bir bas veran giddstli yagintilarin miqdar, intensivliyi va s.
amillar hagqinda dolgun malumatlar olmalidir.

4. Inga edilacok va ya mévcud binanin, obyektin va s. bindvra hissesinin (zirzemi daxil
olmagla) layihasi. Bu layihade binanin, yerin altinda yerlogon hissasinin, o ciimlodon dayaq
stitunlarinin, dosomanin va bindvraya daxil olan biitiin elementlarin 6lgiilari va darinliyi miitloq
yuksakliklari gostorilmalidir.

Layihalondirma zamani asagidaki parametrlorin toyini vo masalalarin halli talab olunur:

Drenaj xattinin mailliyi (i);

Saoth va yeralti drenaja daxil olan axin sarfleri (Q, vo Q,);

Drenaj borularinin daxili diametri (d);

Drenaj borularinin strafina tokiilon vo plast drenaj ii¢iin istifads edilon qum-¢ingl

siizgac materialinin tarkibi va orta iriliyi (d,,);

5. Drenaj borularinin mexaniki lillonmadon vo bioloji ¢okiintiilordon miihafizesi,
suffoziya prosesinnin garsisini almagq tigiin tadbirlar;

6. Drenaj borularinin lillonmays va suaparma qabiliyyatina gora yoxlanilmas: [faktiki (
v,) vo buraxila bilon minimal (v ,,) axin siiratlorinin tayini];

7. Moansob qurgusunun va baxis quyularmin  planda  yerlogdirilmasi  vo
konstruksiyalarinin segilmasi;

ag sl o s
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8. Drenajin hans: rejimdo islomosinin miioyyan edilmasi. Ogar yerin relyefi drenajin 6z
aximu il iglomasine imkan vermozss, onda macburi sugokma iigiin sutoplayict quyu va
nasos stansiyasi layihalondirilir.

Indi iso masalalorin halli yollarina nazar salaq.

Layiholondirilon drenaj sisteminin Bag planinda (srazinin topoqrafik xatitasinds) drenlarin

kegdiyi trassa miioyyen edilir. Trassa miioyyan edilorkon, asasan obyekts (binaya) daxil ola
bilacak sath va yeralt: sulari tutmagq iigiin nozards tutulan drenlarin trassasi siiriigma va siiriigmaya
meyilli zonalarin yayilma sarhadlari va sugabuledici manbanin olub-olmamasi nazara alinmalidir.
Homin trassa  boyu drenlorin uzununa profillari tortib edilir. ilkin profilda faktiki vo layiha
(hamarlanma) saviyyalori gosterilir. Yerin tobii mailliyi, relyefi (enma va galxmalar), drenajin
tikinti dorinliyi, onun ¢ixismmin miitlaq yiiksokliyi nozors alinmagla drenajin mailliyi (vo ya
mailliklari) toyin edilir va profils kogiiriiliir.
Drenajin uzununa profilinde iimuman yerin faktiki vo layiho yiiksokliklori, maillik (mailliklar),
mosafalor, gazma dorinliyi, trassin sxemi, baxig quyularinin vo mansab qurgusunun yeri, xandayin
dib soviyyssi vo onlarin qiymatlori gosterilir. Uzununa profilin tortibi qaydalar1 ilo xiisusi
adobiyyatlarda tanig olmagq olar [6].

Sath va yeralti drenaja daxil olan axin sorflori ayri-ayriliqda, miivafiq metodlarla tayin
olunur (3, 8, 11, 12, 14, 15, 17, 18].

Sath drenajina daxil olan axin sorfi (Q;) asagidaki disturla tayin edilir:

Q =G s (1)

burada . — maksimal axin modulu; //san-ha; F —su toplayan hovzanin (srazinin)
sahasidir, Aa.

Drenajin etibarl igini tomin etmak iigiin maksimal axin modulunun giymatini 100 ildsn, an
az1 33 va 20 ildon bir bag veran maksimal yagintinin miqdarina vo ya intensivliyino gors toyin
etmok magsadauygun hesab edilir.

H

burada ¥ - su toplayan hdvzonin bitki Ortilyiindon, mailliyinden, torpagin su hopturma
qabiliyyatindan vo sair faktorlardan asili olaraq doyison omsaldir vo giymati  0,6-1,0 arasinda
toraddiid edir: Hpa- 100, 33 vo ya 20 ildon bir 5 vo ya 20 daqige orzinds yagan siddatli
yagislarin miqdanidir, mm; f— siddatli yagintilarin hesab1 davametms miiddatidir (r=1,5 va ya 20
daqgiqa qabul edilir); 167-mm/dag-don l/san ha-a keg¢id omsalidir (I mm/dag=10000 x
1000/1000% x60=167 l/san ha).

Sutoplayici hovzanin sahasi (F) topoqrafik xaritoya gors tapilir. Yagintilarin migdar1 meteoroloji
stansiyalarin molumatlarina va ya sorgu kitablarina gora qabul edilir.

Soth drenajinin en kasiyi trapesiya, parobola va ligbucaq soklinds insa edils bilar. Lakin en
kasiyin on alverisli vo smanilmis formas: trapesiya formasidir (§ak.4). Bela ki, eyni hidravliki
parametrlorda, asasan dolma derinliyinds bu kanalin sugobuletms vo suaparma qabiliyysti daha
yiiksak, tikintisi iso olduqca asandir.

Soth drenajinin layiha Olgiilori an olverigli hidravliki parametrlora goro toyin edilir.

Hidravliki parametrlorinin toyini metodlarn miixtalif vo hesablama diisturlar isa olduqca ¢oxdur.
Hidravlikaya dair kitablarda bu masalalor miifassal sorh edilmisdir [5, 15, 18].
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Sok.4. Daghq arazilords insa edilon tutucu sath drenajinin en Kkasiyi:
MSS — maksimal su saviyyasi; h— drenajin darinliyi;
b — drenajin dibdan eni; m — yamaclhq amsall.

Soth drenajinin an alverisli 6lgiilorini toyin etmak liglin asagidaki metodlardan istifads etmak
daha mogsadauygundur.

Birinci metodla drenajin on olverigli hidravliki parametrlori asagidaki ardicilligla toyin
edilir.
Ovvalca drenajin dib eni (b) ilo onun dolma darinliyi (/) arasindaki an alverisli hidravliki nisbat

muoayyan edilir [15, 18]:
ﬂ=%=2(\/1+m2—m), (3)

burada m — yamaclhq omsaldur.

CHuII 2.06.03.88-9, odobiyyat monbolorino vo metodiki gostorislora osason qruntun
noviindan asili olaraq yamacliq amsali (m) segilir (burada dagin yamaclarindan axan suyun sorbast
sokilda drens daxil olmasi nozora alinir).

h-a miixtalif giymatlor verib drenajin dibden eni b (1) ifadesi ilo hesablanur:

b=pSh. 4
h va b-nin qiymatlorine gors drenin en kasik sahasi (@) asagidaki diisturla toyin edilir:

w=0b+mh)h. (5)
Sonra an alverisli hidravliki radius (R) toyin edilir:
h
= - (6)

Daha sonra Sezi omsali (siirot amsali C) Manniqa diisturu ila tapilir:
C=5 RS ™
n 2
burada » — drenaj kanalinin daxili kalo-kotiirliik amsali olub beton saothdon asili olaraq 0,016-dan
0,025-9 kimi dayisir. C-nin qiymatini hazir cadvaldon R va n-o gora gotiirmak olar.
On nohayyat drends suyun sorfi Sezi diisturu ils toyin edilir:

O=wCJR-i, (8)

burada i - drenajin mailliyidir va yuxarida geyd edildiyi kimi “drenajin uzununa profilina” asasen
tayin edilir.
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Alinmig naticalar asasinda cadval tartib edilir.
Cadval
Drenaj kanalimin an alverisli hidravliki parametrlarinin tayini cadvali

h | b=B-h, | o=@ +mh)h, R=g’ C=%R”6, i Q=wCVRi
" m & " m”?/san | h il i s

0 0 0 0 0 - 0

h; b; @, R, C i 0

hz bz ()] Rz Cz i Qz

h; b N R; C; i 03

Cadvalin molumat]arina osasan Q=f (h) qrafiki qurulur. Homin qrafikdon drenaja daxil
olan axin sorfina (Qs) gora drenin dolma darinliyi #-1n qiymati tapilir vo sonra b= - h ifadasi
ila drenin dibdon eni miiayyan edilir.

Belolikla, tapilmis on olverigli hidravliki parametrlora goro drenajin an alverigli layiha
olgiilori gabul edilir.

ikinci metodda drenajm on olverigli hidravliki parametrlori canli en kosiyin
xarakteristikalarina gors xiisusi tortib edilmis codvallordon istifads etmokls toyin olunur. Bu
metod I.I.Aqroskin tarafindan toklif edilmisdir [5, 18].

Hesablama belo icra olunur. ©vvalcs hidravliki radius funksiyas: agagidaki ifadas ilo tapilir:

Y
3 9
4m0\/; 0

burada O - drenaja daxil olan suyun sorfi, m’/san; i - drenin mailliyi; my -yamacin
xarakteristikasidir vo asagidaki ifads ilo toyin edilir:

FiRk )=

my=\1+m’ —m, (10)
burada m — yamacliq amsalidir.

Xiisusi coadvoldon, kolo-kotiirlik omsali » -2 vo F (R) —in tapilmig qiymatina gora on
olverisli hidravliki radius R tapilir. ©n alverisli en kesiyin xarakteristikas1 - o =mgph / b — nin
qiymati vahida barabar qabul edilir, yani o =1.

Yamacliq amsali m-2 vo en kosiyin xarakteristikasi o =I-o0 goOro xiisusi cadvaldon
h/R=a va b/R=J nisbatlarinin qiymatlari gotiiriiliir. Sonra drends suyun derinliyi

h=aR (11)
va drenin dibden eni
b=06R (12)
ifadalori ils toyin edilir.
Tapilmig A, b, R, parametrlori asasinda drends suyun orta horokat siirati (v) vo suaparma

gabiliyyati (Q) miivafiq olarag v=C+vRi vo Q=wC+VRi disturlar ilo miiayyan edilir.
Hesablamanin diizgiinliiyii b/4=2 (V1+m® -m) ifadasi ilo yoxlanilir.
Yeralt: drenaj sistemina su yalniz binanin dibindan daxil olur. Odur ki, drenaja daxil olan

axin sarfini tayin etmak magsadils “yast1 dibi ila isloyan quyuya” daxil olan axin1 hesablamaq
ticlin alinmig diisturdan istifado etmok olar [1, 16]:

Q=g kFS,; (13)
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burada k — qruntun siizms amsali; m3/gi4'n; S — qrunt suyunun saviyyssinin enmasi va ya qgrunt
suyunun ilkin saviyyssindon drenaj axinma qoder olan dorinlik, m; =z ~3,14; r — gotirilmis
radiusdur vo ya binanin biingvrasinin tutdugu sahays ekvivalet olan radiusdur, m.

Gotirilmis radius » diizbucaglinin sahasini ( @=al/ ) daironin sahosi ilo ( @w=7r>)
baraborlogdirmadan alinir:

r= a_I’ (14)
/4

burada g —binanin dibdon eni, m; /—binanin dibdan uzunlugudur, m.
Yigilan sulari binamin altindan konarlagdirmaq ve suqobuledici manbays tullamagq iigiin
istifado olunan drenaj borularinin diametrini asagidak: unifikasiya olunmus diisturla toyin edilir

[1]:

n-Q :

d=(—21>)s, 15
(0,312ﬁ) (13)

burada » — drenaj borusunun daxili kalo-kétiirliik amsali olub 0,011-0,014 arasinda dayisir; Q —
drenaja daxil olan axinin sorfi, m’/san; i— drenajin mailliyidir.

Suyun gruntdan sorbast ¢ixisin1 vo drenajin isini yaxsilagdirmaq ligiin, eyni zamanda plast
drenajin vo drenaj borularinin atrafina tokiilon qum-¢inqil siizgoc materiallarinin torkibi vo orta
iriliyl qlivveds olan CHuII II-31-74-5, Tertsaqi vo ya digar metodlara gors miioyyan edilir
[14, 17]. :
Coxqath (iki vo ya ii¢ qatdan ibarat olan) siizgoc yaradilarkon CHull I1-31-74-0 géro
birinci qatda tékme materialinin orta iriliyi agagidaki nisbata gors tayin edilir:

Dy =4+6, (16)

ds,
burada Djsy — birinci gatda tékmo materialin orta iriliyi, (tokma materialin torkibinin 50 %-ni
toskil edon hissaciklorin diametri), mm; dsp— qruntu tagkil edan hissaciklarin orta iriliyidir, mm.

Ikinci qatda tokmo materialinin orta iriliyi asagidaki nisbato gora tayin olunur:

Dy,

=446, (17)
DSO

burada Déf, - ikinci qatda tokmae materialin orta iriliyi, mm; Dsp— birinci gatda tokmoa materialin
orta iriliyidir, mm.

Tok qat slizgoc yaradilarkon tokmo materialin orta iriliyi agagidaki nisbata gora tayin
edilir:

Dy _ 8-12. (18)

dSO

Qeyd edak ki, yeralt1 drenaj gilli (gil, gillics, tozlu qum va s.) qruntlarda insa edilorkon
coxqath tokma siizgocden istifads olunur.

Qruntun vo tokme materiali togkil edon hissaciklorin iriliyi (diametri) onlarin
granulometrik torkibine gora qurulmus inteqral ayrisina asasan tayin edilir.

Tertsaqi metoduna gora siizgac yaradilan zaman tokmo materialin vo qruntun 15 va 85 %-
ni tagkil edan hissaciklarin iriliklorinin bir-birina olan nisbatlori asagidaki sartlori 6domalidir [17]:

Dsog v By (19)

15 85
Cox qath slizgacds tokmo materiallarinin iriliyi qonsu qatin iriliyinin 4 mislina barabar

olmalidir, yoni D5 =4D,; Dy =4D,,.
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Tertsaqi metoduna goro qum-ginqil materiallarinin qranulometrik tarkibinin inteqral
(yarimloqarifmik) oyrisi qruntun qranulometrik tarkibinin inteqral ayrisi ilo oxsar olmalidir.

Drenaj borularini lillanmadon miihafizs etmok va suffoziya prosesinin qargisini almagq iigiin
drenaj borulari CTY-77-10-218-65 1iizro hazirlanmig BB-TI', MPTV-II-13-64 iizro hazirlanmis
BB-T siigo kotana vo ya TOCT 8481-61 iizra hazirlanmis 3.01 siigo pargaya biikiiliir vo qum-
¢inqil stizgac material ilo dovralenir. Drenaj borularinin oturacagi kiplogdirilir va ya gil
betonla betonlanir.

Drenaj borularin1 mexaniki va bioloji ¢okiintiilordon miihafizo etmak iigiin boru daxilindo
suyunun harakat siirati buraxila bilon minimal siirats barabar vo ya ondan artiq qobul edilir. Bu

moagsadlo drenaj borusunda suyun faktiki harakat siirati (v ) asagidaki diisturla toyin edilir [1]:

2

v, =222 4s i, (20)
’ n
burada » —borunun daxili kolo-kotiirliik amsali; d —drenin daxili diametri, mm; i — drenin ilkin

mailliyidir.
Drenaj borularinda buraxila bilon minimal siirat (v ) 0,2-0,3 m/san taskil edir [10].
Ogar faktiki siirat (v,) buraxila bilon minimal siiratden (v in) az olarsa, onda drenajin

diametri (d) vo ya mailliyi (i) artinilir. Lakin nozars almaq lazimdir ki, drenaj xattinin mailliyinin
artirllmasi drenajin dorinliyinin torpaq islorinin vo material sarfinin artmasina gatirib ¢ixara bilor
va ya yerin relyefi buna imkan vermoaz. Odur ki, layihalondirma zamani buraxila bilon minimal
suratd (L min) gora drenajin ilkin layiha va ya faktiki mailliyi asagidaki ifada ilo yoxlanilir [1]:

(21)

i>( Upin * 1 12
0,397 -Vd*
burada biitiin isaralor (20) diisturundaki komiyyatlordir. (21) sorti 6donilorss, onda drenajin
diametrini gisman artinb, yeniden (21) diisturu ilo yoxlama aparilir.

Moansab qurgusu o zaman inga edilir ki, drenaj suyu sorbast axinla suqobulediciyo
(kollektora) daxil olur. Drenin agiq suqabulediciys tokiilon yerds torpagin yuyulmasinin va
ugmasinin qargisini  almaq iiglin monsob qurgusu drenajin ¢ixis hissasindo domir-beton
materialindan, ¢ay daslarindan, boyiik diametrli borulardan va digor konstruksiyalardan istifads
etmakls inga edilir [9, 10, 17].

Ogor drenaji hazir kanalizasiya vo yagis sularim Gtiiron sobakaya birlagdirmok miimkiin

olarsa, onda layihado manseb qurgusunun tikilmesi nozords tutulmur. Lakin drenajin mévcud
sobakaya birlogmo yerlari planda gosterilir vo birlogmoa cizgisi hazirlanir. Bu zaman drenajin
moveud sabakada olan baxis quyusuna birlagdirilmasi daha magsadauygundur.
Drenajin isino nozarat etmok, tutulan hallarda onu tomizlomak va sair magsadlor iiciin drenaj
xattinda baxig quyular: insa edilir. Movcud tikinti norma vo qaydalarina gora (masalon, CHull
[I-32-74, CHull 1I-31-74, CHuII 2.06.03.85 va s.) dongolords, mailliyin doayisdiyi, birlogma,
drenaj borusunun diametrinin doyisdiyi va diismo yerlorinda, hamginin drenaj sobokasinin diiz
xatli sahalorindo drenaj quyulan tikilir. Diiz xatli sahslords baxis quyulan arasindaki mosafa
drenaj borularinin diametrindan asili olaraq 35 m-don 300 m-2 gqodar ola bilar. Drenaj sisteminda
baxis quyulari, oksar hallarda diametri 1000 mm, divarinin qalinhig 100-150 mm olan domir-
beton halgalardan insa olunur va {istii guqun qapaqla ortiiliir.
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Layiholondirma arafasinds drenajin hansi rejimdo isloyacayi aydinlagdirilir. Yerin relyefindan,
asason drenajin gixis (agiz) hissasi ilo sugabuledici monbanin miitlaq yiiksokliklori forginden asili
olaraq drenajin hansi rejimdo (6z aximu ilo vo ya macburi sugokma rejimds) isloyacayi miidyyan
edilir. Ogor drenajin sorbast axinla iglomasi miimkiin olmursa, onda drenaj suyunu orazidon
(binadan) xaric etmok iigiin su toplayici quyu vo nasos stansiyasi layihalondirilir.
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EFFECTIVE MATERIALS AND STRUCTURES, REINFORCED WITH CONTINUOUS
BASALT FIBER AND FIBERBOARD, FOR CONSTRUCTION AND REHABILITATION
(for buildings and structures, as well as for roads and runways of airfields).
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AHHOTauus: B pe3ynbTaTe MpOBEJEHHBIX TEOPETHYECKHX M OKCIIEPUMEHTANBHBIX MCCIEA0BAHUHA MOTYYEHbI
HOBbIE JJaHHBIE 10 NPOEKTHPOBAHMIO JUIS CTPOMTENBCTBA HOBBIX M peabMIMTalMK CyMECTBYIOUMX 3/1aHHii H COOpY-
JKEHUH, ABTOMOGHIIEHBIX JIOPOT M B3NETHBIX [0JIOC a3POAPOMOB HAa OCHOBE NMPUMEHEHHMs 0a3aNbTOBOTO BOJIOKHA.
Jloka3aHO, YTO OJHMM M3 HaubGosnee 3PQPEKTUBHBIX METOJOB MO YIYYIIEHHIO HECYIEH CNOCOOHOCTH, MPOYHOCTH H
JONTOBEYHOCTH SBJISETCS HCTOIb30BaHUE HENPEPBIBHOrO 0a3aJbTOBOrO BOJIOKHA B BH/E OTAEIBHBIX apMaTypHBIX
CTepXKHeil M CeTOK Ul HeNpephIBHOrO apMHpOBaHHA MM 0a3anbToBOH (UOPHI VIS AMCTIEPCHOTO (xaoTHYHOTO) ap-
MMPOBAHHUS [IEMEHTOOETOHHBIX H ac(anbTOOETOHHBIX CMECEH.

CraTtbs nocesileHa npobnemam:

- CTPOMTEILCTBA 3/IAHMI M COOPYKEHHII C LENBIO YBETHYEHHS IPOYHOCTH H A0/ITOBEYHOCTH GETOHHBIX

3JIEMEHTOB KOHCTPYKIIHIA;

- peabHINTALIMK, KOHCEPBALMM, YCUIEHHS M BOCCTAHOBJICHHA 3/1aHHUH H COOPY)KEHHIA, 4TO ABIAETCA OCOOEHHO

aKTyalbHBIM [UIs CTAPBIX HCTOPHYECKHX TOPOJIOB H ADXHTEKTYPHBIX AMATHHKOB;

- CTPOMTENLCTBA H peabHINTALMK AaBTOMOOHIBHBIX JOPOT M B3JIETHBIX M0JIOC a9POAPOMOB.

KaueBbie CJI0BA: BOCCMAHOGIEHUE U PEABUNUMAYUS, apXUmeKmypHble namamuuku, 6a3aibmossie 6010K-
na, 6azanmonaacmuxosan apmamypa (BI1A), 6asaremonnacmuxosvie cemku (BIIC), 6asaromosas ¢ubpa, bazans-
mogubpobemon, acgharbmobemon, OUCNEPCHO-GPMUPOSAHHbIE CMECU, APMUDYIOUjUe BONOKHA, MUKDOMOHKUE, Ylb-
mpamomKue, CynepmonKue, YUukIu4eckue mpaHcnopmuble Hazpy3Ku, MpeujuHoOCMOUKOCMb, mpexmepHoe ynpouHerue,
001208€4HOCMb, OUCNEPCHOE APMUDOBAHUE.

Xiilasa: Eksperimental va nozori tadgiqatlar naticasinda bazalt liflerin tadbiqi ilo yeni binalarn tikintisi vo
méveud bina va qurgularin, avtomobil yollarimin vo aeroportlarin ugus zolaglarinin reabilitasiyas: {giin yeni
gostaricilor alinmigdir. Fasilosiz bazalt liflorin ayrica armatur miller va torlar kimi fasilasiz armaturlanmada va ya
bazalt liflorin sementbeton va asfaltbeton garigiglarin dispers armaturlanmada istifadasi yiikgétiirma gabiliyyatinin,
méhkamliyin va uzundmiirliiliiyiiniin yaxsilasdirlmast iigiin an effektiv metodlardan biiri kimi tasdiqini tapib.

Tadgiq olunan problemlar:

- bina va qurgularin konstruksiyalarinin beton elementlarinin etibarhhigini va uzundmiirliliyind

artirmagla tikintisi;

- bina va qurgularn, elaca do tarixi goharlorin vo memarhq abidalorinin reabilitasiyasi, konservasiyasi,

giiclondirilmasi va barpasi;

- avtomobil yollarinin va aeraportlarin ugus zolaglarimn reabilitasiyas: va tikintisi.

Acar sézlor: reabilitasiva va barpa, memarhq abidalari, bazalt liflar, bazaltplastik armatur, bazaltplastik
torlar, bazalt l6vhalar, bazaltfibrobeton, asfaltbeton, dispers — armaturlanmis qarsiglar, armaturlayict lif,
mikronazik, ultranazik, supernazik, dovri naqliyyat yiiklari, catadavamliliq, uzunomiirliliik, dispers armaturlanma.

Summary: As a result of theoretical and experimental studies the new data have provided on the design for the
construction of new and rehabilitation of existing buildings and structures, roads and runways of airfields on the basis
of application of basalt fiber. It was proved that one of the most effective methods to improve the building (structure)
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bearing capacity and durability, is to use the continuous basalt fiber as separate reinforcing bars and meshes for con-
tinuous basalt fiber reinforcement, or disperse (chaotic) reinforcement of cement and asphalt mixes.
The article is devoted to problems of:

- buildings and structures construction with the purpose to increase the strength and durabil-
ity of concrete structural elements;

- rehabilitation, preservation, strengthening and restoration of buildings, which particularly is relevant

for the old historic towns and architectural monuments;

- construction and rehabilitation of roads and runways of airfields.

Key words: restoration and rehabilitation, architectural monuments (memorials), basalt fiber, basalt-plastic
reinforcement (BPR), basalt-plastic meshes (BPM), basalt “fibra”, basalt-fiber-concrete, asphaltic concrete, disper-
sion-reinforced mixture, reinforcing fibers, micro-thin, ultra-thin, super-slim, cyclic traffic loads, resistance to crack-
ing, three-dimensional reinforcement, durability, dispersed reinforcement.

BBenenue.

[Ipobnema BOCCTaHOBIEHHS OOBEKTOB CTPOMTENBCTBA SBISETCS aKTyalbHOM NpoGieMoii
JUIA HCTOPHUYECKUX M apXHUTEKTYPHBIX NAMATHHKOB M CTaphiX ropoaoB. CieayeT Takxke OTMETHTS,
4TO OTHOCHTEJIBHO HEJaBHO MMOCTPOCHHBIE 3[1aHHs U3 OETOHA U XKene300eTOHa M3-3a YCKOPEHHOH
Aerpajialiii TOXE 4acTo TpeOyloT MpOBENCHUS PEMOHTHBIX pabOT M YBEIHYEHUS MPOYHOCTHBIX
XapaKTepUCTHK  HECYLIMX 3JIEMEHTOB KOHCTPYKUMH. B Hacrosmee Bpems mnpeiaraeMelit
MaTepuai ¢ npuMeHeHneM 6a3anbToGubpoGeTOHOB sBIsAETCS OxMM M3 HaubGonee >(pdexTus-
HBIX M NEPCIEeKTUBHBIX C TOYKH 3PEHUSl YBEJIMYEHHS €ro MPOYHOCTH, HECYILEH CIOCOOHOCTH M
JOJTOBEYHOCTH.

Cerp aBTOMOOMIIBHBIX JIOPOT SIBJISIETCS HEOTHEMIIEMOW COCTABISIOMIEH 4YacThIO ABTOMO-
OHMIIBHO-IOPOKHOTO KOMILIEKCA BCEX CTpaH BO BceM Mupe. OT TpaHCIOPTHO-3KCILTYaTalHOHHOTO
COCTOSIHHSA IOPOT' B 3HAYMTENBHON MEpE 3aBHCAT PacXobl Ha NEPEBO3KY IPY30B M NMACCAXKMUPOB, a
TAK)Ke SKOHOMHYECKHE YOBITKM OT JOPOXKHO-TPAHCIIOPTHBIX MPOUCLIECTBHIA.

M3BecTHO, YTO 3a MOCTIEJHUE OBl 3HAYUTENBHO YCIOKHHIUCH YCIOBUS pabOThI OPOXKHBIX
MOKPBITHA BCJIEACTBHE YBEIMYEHHs IPY30HANPSHKEHHOCTH W MHTEHCHBHOCTH [BH)KEHMS TPAHC-
MOPTHBIX CpeAcTB. JlopokHas oex/a, KOTopas CKOHCTPYHPOBAaHA M ITOCTPOEHA COIJIACHO Tpebo-
BaHHUAM [EHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTOB, B OONBIIMHCTBE CIIy4aeB HE BBLAEPKHUBACT
3a/IaHHOTO CPOKa CIIyXOBI.

Haubonee no1roBedHs! )KeCTKHE JOPOXKHBIE OAEKIbI C MCIIOIb30BaHUEM LIEMEHTOOETOHA B
CJIOSIX OCHOBBI M TIOKPBITHS. BhICOKasi NPOYHOCTH, AOCTATOYHAs MIEPOXOBATOCTh, HEOOIBIIME JKC-
TUTyaTallHOHHBIC [MOTEPH M 3HAYMTENILHO YBEIMYECHHBIE MEKXPEMOHTHBIE CPOKH TaKHX TOKPBITHI
ABJIAIOTCSA OCHOBHBIMH NPEANOCHIIKAMH Ul CTPOMTENIBCTBA JOPOT C IIEMEHTOOETOHHBIMH MOKPHI-
TUSAMH.

[{eMeHTOOETOHHOE MOKPHITHE JOKHO BBIIEP)KUBATH MHOTOKPATHBIE LMKIMYECKHE TPAHC-
TIOPTHBIC HArpy3KH, CONPOTHUBIIATLCS HANPSHKEHUAM, KOTOPBIE BO3HUKAIOT B JOPOXKHOM IUIMTE OT
M3MEHEHHs TEMIIEPATYP U BIAXHOCTH, a TAKXKe OT CUCTEMAaTHYECKOTO 3aMep3aHHsl U OTTAWBAHMS
BO/IBI B 1I0pPax LEMEHTOOETOHA B OCEHHE-3UMHHUMH IEPUOJ, BHIAEP)KABAThH HAPSIKEHHs, BhI3BaH-
HbI€ 1e()OPMALIMAMH IUITHT BCJIEICTBMU MOPO3HOTO ITYYEHHsI IPYHTOBOM OCHOBBI.

Hapsny ¢ BBeqeHneM 100aBOK M CO3JaHHEM TaK Ha3bIBAEMBIX KOMIIO3UIIMOHHEIX LIEMEHTOB
9TH CBOMCTBA yJIy4IIAIOTCS 33 CYET JAUCIEPCHOrO apMHPOBAHMSA, TO €CTh BBEICHUS B LIEMEHTO- H
ac(hanbTOOETOH pa3HbIX TUIIOB APMHPYIOLIMX BOJOKOH.

B npoBeICHHBIX TEOPETHYECKHX U IKCIIEPHMEHTAIIBHBIX HCCIIEAOBAHHUSX IOJYYEHBI HOBBIE
pe3yabTaThl [0 NPOEKTHPOBAHHIO OETOHHBIX, LIEMEHTOOETOHHBIX U ac(albTOBBIX JOPOT, apMH-
POBaHHBIX HAa OCHOBE NMPUMEHEHMs OasanbToruiacTukoBod apMatypsl (BIIA) u GasansTomiacTu-
koBbIX ceTok (BIIC), ¢ menpio MoBHIMIEHHS CONMPOTHBISEMOCTH TPEIIMHOOOPA30BAHUIO U YBEJIH-
YEHHS KECTKOCTH IIPOEKTHPYEeMOil KOHCTpykumii. Ha puc. 1. npeacrapnena 6a3aibTomiacTHKOBas
cerka (BIIC). Mcnonp3oBanue BITA u BIIC B3aMeH MeTalTH4ecKoi AacT BO3MOXKHOCTb ITOJYYHTh
MaTepHaibl HE TOJIBKO Oe3MeTalbHble, HO U MMEIOLIHEe Ka4YeCTBEHHO HOBEIE, 00jiee BHICOKHE Xa-
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PaKTEPUCTUKH, IMO3BOJIOIIHE YBEIMYHTh CPOK CIyXObl HCIOJb3yeMBIX B arpecCHBHON cpene
KOHCTPYKLIM#, CHU3UTh METANIOEMKOCTh KOHCTPYKLHMi, MX BEC, CTOMMOCTH M COOTBETCTBEHHO
TPYAOEMKOCTb CTPOUTEILCTRA.

['naBHBIMH 0COGEHHOCTAMH LIEMEHTHOrO KaMHs, apMHPOBAHHOTO Ga3aJbTOBBIMH BOJOKHA-
MH, SBJISIOTCS €ro BBICOKas MPOYHOCTH MPH BCEX BUAAX HAMPSKEHHBIX COCTOSHMHM M CIOCO0-
HOCTb MEPEHOCHTH OONbLINE Ae(OPMALIMH B YIIPYTOM COCTOSIHHM. [IpH 3TOM OTHOCHTENBHAS Je-
¢opmauus nemenTHOro KamHs 6e3 o6paszosanus tpemmH gocturaer 0,7 — 0,9%. Takas nedopma-
uus B 35-45 pa3 NpeBOCXOIMT NpeAebHOE YIIMHEHHE HEapMHUPOBAHHOI0 LIEMEHTHOI'O KaMHS.
3HaYMTENbHOE CHUKEHHE Ae(POPMATUBHOCTH W HCTMPAEMOCTH, YBEIUYEHHE IPOYHOCTH I[EMEHT-
HOTO KaMHs MPOMCXOJMT 3a CYET yCTPaHEHHs 0a3ajibTOBBIM BOJOKHOM BIMSHHS KOHLIEHTPALMH
HaNPsDKCHHUH B JIOKAIBHBIX MECTaX, OCNIA0/ICHHBIX CTPYKTYPHBIMH Je(EeKTaMH EMEHTHOTO KaMHsl
MpH NPOH3BO/CTBE (PaKOBHHAMM, MUKPOTPEIIHHAMH, PACCIOEHHEM H T.II.).

a. Pynon 6asaneriuiactuxoBoit cerku (BIIC) 6. Bux pa3sepHyToit ceTku
T my I ERIN) Y T -~ ﬂ -
\ " —— — - >
41
T T 41
T —1
ol

Puc. 1. Basaremnaacmurosasi cemxa (BIIC) ( a. B pynone; 6. B paseeprymom ude).

Ha ceropnsmnuii 1eHb CyIECTBYET HECKOIBKO Pa3HOBMIHOCTEH 0a3albTOBBIX BOJIOKOH,
KOTOpbI€ MOTYT ObITh 3()(EKTHBHO NPUMEHEHSI [JIs apMUPOBaHHUsA GETOHOB. B 3aBHCHMOCTH OT
auameTpa 0a3anbTOBBIE BOJIOKHA JIENIATCS HA: MAKPOTOHKHE, AuamMeTpoM Menee 0,6 MKM; yabTpa-
ToHkue, 0,6 — 1,0 mxMm; cynepronkue, 1,0 — 3,0 Mmxm; ToHkHe, 9 — 15 MKM; YTOJILIEHHBIE, 15 —
25 MKM H rpyObie — quameTpoM 50 — 500 MKM.

HanbGonee nepcnexrusubie cepbl npuMeHeHns GasanbTiuiacTukoBoii apmatypsl (BITA),
6azanbriacTukoBeix cetok (BIIC) u GasansTdubpo6eToHOoB:

® BO3BEJICHHE OOBEKTOB IPaXK1aHCKOTO CTPOUTENBCTBA;

® PEKOHCTPYKLHS XpaHWIMII ¥ OAHKOBCKUX CEH(OB;

® COOpYKECHHE MOCTOB, aBTOMOOMIIBHBIX JOPOT, B3JI€THO-IIOCAJ0YHBIX IOJIOC a’po-
ApOMOB, GeperoBhIX 1amM6 W MIIOTHH, LITIO30B | JIp.;

® M3rOTOBJICHHE PEAKTOPHBIX OTJAECIEHHUN ATOMHBIX 3JE€KTPOCTAHLUMN M Ul [OMeIe-
HHH 3aXOPOHEHHS XHMUYECKHX M PaJHOAKTHBHBEIX OTXOJIOB;

® YKPEIUIEHHE U PEMOHT CBOJIOB IAXT U TOHHEJEH;

® JUIA CO3JaHHUS Pa3IMYHBIX BHJOB JOPOXKHBIX MOKPBITHI, OOpIIOPOB, pa3ieinuTesb-
HBIX M0J0C ¥ TPOTYapOB JJIs MEMIEX0/I0B;

® peabuinMTalM¥ TEMIEXOAHBIX M aBTOMOOWJIBHBIX JOPOT, a TaKKe B3JIETHO-
[10CaZI0YHBIX MOJIO0C a3POAPOMOB;

® I M3TOTOBJICHUU OETOHHBIX TPYO, HATMBHBIX MOJIOB U TJI.;
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PesynbTaThl MHOTOYHCIIEHHBIX 3KCIIEPUMEHTOB MOATBEPXKIAIOT BO3MOXHOCTH IIMPOKO-
MacIuTabHOro MCIOJIb30BaHMs, KaK HENPEPBIBHBIX 6a3aIbTOBBIX BOJOKOH, TaK ¥ IPyOBIX BOJIOKOH,
B KaueCTBE apMHPYIOLIMX MpUMecel B OETOHHBIX CMeCsX Ui cTpouTenberBa. OQHAKO MCCaen0-
BAHMSIMM YCTAHOBJICHO, YTO YEM MEHbLIE AuaMeTp 6a3aJbTOBOrO BOJIOKHA, TEM OONbBIIE CHHIXKE-
HHME €ro NMPOYHOCTH B LIEMEHTHOH cpene. Hanbonee MHTEHCHMBHO 3TO MPOMCXOAUT HA MPOTKE-
Huu 3-6 Mecaues. [Ipouecc CHUXEHHS TPOYHOCTH UMEET BOOOIIE 3aTuXaromui xapakrep. Camsli
BBICOKHMH YPOBEHB MOTEPHU MPOYHOCTH HabmonaeTcs B BojdokHax E-cTexia v amoMoMarHe3uaib-
HOM, yToTpebasieMbIX mpu apMupoBaHuu 6eToHoB. Cwm. Puc. 2.

Hcnouab3oBanue pudpsl B achanbTo0eTOHHBIX CMECSX

Jlns ycTpoNCTBa MOKPBITHI MPUMEHSIOT ropsiyue achaibToOETOHHBIE CMECH, TPUTOTOBJICH-
HbI€ 110 TPAAULIMOHHOH TEXHOJIOTHH, XOJIOHBIE - ISl SIMOYHOTO PEMOHTA, 3TH CMECH MOTYT YyKJa-
IBIBAThCA NIPU TEMIIEpaType OKpYKarolei cpebl 0e3 moaorpeBa Ja)e U B CIOXKHBIX MOTOJHBIX
YCJIOBHSAX - MIOBBIIIEHHON BIAXKHOCTH U NNOHUKEHHOW TEMIIEpPATYpE.

Haubonee mmpokoe MCNOIb30BaHUE B MOCIEIHHE TOJbI XOJIOAHBIN achanbToBblii OETOH B
YKpauHe 1oJTydus1 JUist TUKBU/IAINK M U BEIOOMH, YTO J1aeT MOJIOKHUTEIBHBIE PE3yIbTaThl U ABIIS-
ercst 3pPEeKTUBHBIM CrIOCOOOM PEMOHTa aBTOMOOMIIHBIX IOPOT, KOTOPBIH MPOAJIEBAET CTPOUTENb-
HBIN CE30H, TaK KaKk paboThl MOT'YT MPOBOAMUTECS IPH HU3KHX TOJIOKUTEIILHBIX TEMIIepaTypax.

BonokHa, KOTOpbie HCIIONIB3YIOTCA AJIS AUCTIEPCHOTO apMUPOBAHUSA KaK IOpsSYe, TaK U XO0-
noaHo# achanbToOETOHHBIX CMECEH, TOJKHBI UMETh TaKUe CBONCTBA:

- CTOMKOCTBH BO BPEMEHH K JICHCTBHIO MOBBIIICHHBIX TEMIEPATYP;

- BBICOKYIO MPOYHOCTh HA Pa3phIB;

- CTOMKOCTB K JIEHICTBHUIO arPECCUBHBIX CpeJ;

- BJAroCTOMKOCTb;

- cnocoOHOCTB JIETKO MEepeMEIIHBaThCs ¢ APYTUMH KOMIIOHEHTaMu cMmecu Oe3 oOpa3oBa-

HUS IPYIOK.

OyHKUHUH BOJIOKHA KaK PperyjasiTopa BS3KOCTH M APMHUPYIOLIEr0 HANOIHUTENS 3aBUCHAT,
NPEeXKJe BCEro, OT €ro AUaMeTpa U JUTHHBI, a TAaKXKe KOJTHYECTBA BOJIOKHA, 100aBIEHHOro B OUTYM.
DKCMEepUMEHTAIbHBIE UCCIIEI0BAaHUS NTOKA3aJIM, YTO ONTUMANIBHEIMH Pa3MepaMH BOJIOKOH SIBIISET-
cst quametp 4-6 MxMm, a ;uiHa 4-6 MM. bonee TOHKHE BOJIOKHA JIETKO JIOMAKOTCS, 9YTO MPUBOJUT K
CO3JIaHHIO OYEHb KOPOTKHUX BOJIOKOH, KOTOPBIE MOYTH HE BIUAIOT Ha BA3KOCTb, 00JIE€C TOHKHE BhI-
3bIBAIOT TPYAHOCTH MPH NEPEMEIIUBAHUH.

IlpoBegenne HCNBITAHKH B Pe3yabTaThl HCCIEJOBAHUM
Hcneitanus npoBoauauck ¢ 6azanbroBod Gpubpoi, koTopas npeacrasiser coOOH BBICOKO-
Ka4eCTBEHHOE MHKPOTOHKOE BOJIOKHO.
Brenmuwuii Bua 6a3aibTOBOr0 MUKPOTOHKOTO BOJIOKHA TIPUBE/ICH HA pHC.3.

Puc.3. Cmpykmypa xaomuuno pacnonodicenno2o MUKpomoHKko20 6a3aibmoso2o 6010KHA.
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XUMHYECKHH cocTaB 6a3aIbTOBON FOPHOM MOPO/IBI, H3 KOTOPO# OBIJIO H3rOTOBJIEHO MUKPOTOHKOE

BOJIOKHO, IIpUBE/IeH B Tabmauue 1.

Tabanua 1
HaumenoBanue oxcuaa KonugecTBo conepkanus B BOJIOKHE, %

SiO, 46,5 - 51,5
AlLO; 15,0-19,0
MgO 4,0-10,5
CaO 75-11,5

FeO+Fe,0; 8,0-12,0

K,0+Na,O 3,0-6,0
TiO, 0,3-2,5
Cr04 0,02 - 0,05
MnO <0,1

WU npyrue 1o 100

DOuU3NKO-MEXaHUYECKHE CBOMCTBA 0a3aIbTOBOTO BOJIOKHA IIPUBEIACHBI B Tabmuie 2.

Taoauna 2

HaumeHoBaHHe moKazaTeyien

Du3HNK0-MEeXaHUYECKHE CBOHCTBA
0a3aJIbTOBOr0 BOJIOKHA

CpenHuii 1MaMeTp BOJIOKHA, MKM
KonuuecTBO HEBOIOKHUCTHIX 100aBOK, %
[110THOCTB, T/cM®

TeMnepaTypHBIii HHTEPBAI TPUMEHEHHs, 'C
Bopocroiikocts, %

XuMHYECKasi CTOMKOCTB, %o

0,5H NaOH

2H NaOH

2H H,S0,4

l'urpockonu4HoCTb, %

Mexanudeckas nmpoyHocTs, MIla
Mogyns ynpyroctu, MIla

Y uiMHeHue npu paspseise, %

160,0

2-3

2,65
-269 — +700

99,6
934
77,3
98,5
no 1,0
1800-4100
110-120
3,1

ITocne ucneiTanus 6a3albTOBBIX BOJIOKOH MEPEXOAUIH K MCIBITAHHIO CMeceil: LieMeHTo0e-

TOHHOM U acanbTobeTOHHOH ¢ PubOpoH.

JUis mpoBeeHUs UCCIIEIOBAaHUH LIEMEHTOOETOHHON cMecH ¢ puOpoi UCIOIB30BATIUCH Clle-

AYHONINE MaTECpHAJIbI:

- (¢ubpa 6a3ansToBas — LIMHOH 4-5 MM, quamerpoM 160,0 Mkm B konugectse 2,0 1

4,0 % oT Macchl IEMEHTOOETOHa;

- noprianaueMedT M 500 ¢ HopmanibHOM rycToTo# 26 % - 650 kr;

- IIeCOK peYHOi ¢ MoayneM KpynHocTd M,=2,60, coaepxxaHue IplIeBaThIX ¥ IITMHU-

CTBIX YacTHI| — 2 %, HaCBIMHOM IJIOTHOCTHIO 1260 kr/m* 1300kr;

- mebens ppakuuu (5-20) Mm.

- XHMHMYeCKHe HO00aBKHM: IUIaCTHQHUIMPYIOIKE U BO3AYXOBOBJICKAIOIIHE MPOU3BO/I-
crBa pupmsl «Craxema» (CrnoBeHus).

Ne3. 2014
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XUMHYECKHH cocTaB 6a3aIbTOBON FOPHOM MOPO/IBI, H3 KOTOPO# OBIJIO H3rOTOBJIEHO MUKPOTOHKOE

BOJIOKHO, IIpUBE/IeH B Tabmauue 1.

Tabanua 1
HaumenoBanue oxcuaa KonugecTBo conepkanus B BOJIOKHE, %

SiO, 46,5 - 51,5
AlLO; 15,0-19,0
MgO 4,0-10,5
CaO 75-11,5

FeO+Fe,0; 8,0-12,0

K,0+Na,O 3,0-6,0
TiO, 0,3-2,5
Cr04 0,02 - 0,05
MnO <0,1

WU npyrue 1o 100

DOuU3NKO-MEXaHUYECKHE CBOMCTBA 0a3aIbTOBOTO BOJIOKHA IIPUBEIACHBI B Tabmuie 2.
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Du3HNK0-MEeXaHUYECKHE CBOHCTBA
0a3aJIbTOBOr0 BOJIOKHA

CpenHuii 1MaMeTp BOJIOKHA, MKM
KonuuecTBO HEBOIOKHUCTHIX 100aBOK, %
[110THOCTB, T/cM®

TeMnepaTypHBIii HHTEPBAI TPUMEHEHHs, 'C
Bopocroiikocts, %

XuMHYECKasi CTOMKOCTB, %o

0,5H NaOH

2H NaOH

2H H,S0,4

l'urpockonu4HoCTb, %

Mexanudeckas nmpoyHocTs, MIla
Mogyns ynpyroctu, MIla

Y uiMHeHue npu paspseise, %

160,0

2-3

2,65
-269 — +700

99,6
934
77,3
98,5
no 1,0
1800-4100
110-120
3,1

ITocne ucneiTanus 6a3albTOBBIX BOJIOKOH MEPEXOAUIH K MCIBITAHHIO CMeceil: LieMeHTo0e-

TOHHOM U acanbTobeTOHHOH ¢ PubOpoH.

JUis mpoBeeHUs UCCIIEIOBAaHUH LIEMEHTOOETOHHON cMecH ¢ puOpoi UCIOIB30BATIUCH Clle-

AYHONINE MaTECpHAJIbI:

- (¢ubpa 6a3ansToBas — LIMHOH 4-5 MM, quamerpoM 160,0 Mkm B konugectse 2,0 1

4,0 % oT Macchl IEMEHTOOETOHa;

- noprianaueMedT M 500 ¢ HopmanibHOM rycToTo# 26 % - 650 kr;

- IIeCOK peYHOi ¢ MoayneM KpynHocTd M,=2,60, coaepxxaHue IplIeBaThIX ¥ IITMHU-

CTBIX YacTHI| — 2 %, HaCBIMHOM IJIOTHOCTHIO 1260 kr/m* 1300kr;

- mebens ppakuuu (5-20) Mm.

- XHMHMYeCKHe HO00aBKHM: IUIaCTHQHUIMPYIOIKE U BO3AYXOBOBJICKAIOIIHE MPOU3BO/I-
crBa pupmsl «Craxema» (CrnoBeHus).

Ne3. 2014
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[TepememBanne 1leMEHTOOETOHHONH CMecH ¢ Jo0aBieHneM 0a3anbToBol HUOPEI MPOU3BO-
JHUTCS B CMECHUTENIE IPABUTALMOHHOIO MPHHIIMIA AEHCTBHA. YIUIOTHEHHE CMECH IPOBOJAMIOCH B
CTaHaapTHHIX Gopmax Ha 1aboparopHoM BHOpocTose ¢ yactoToi 3000 konebGanuii B MUHYTY.

D®u3MKO-MEXaHUYECKHE CBOMCTBA ONPE/E/SUINCH 110CIIe TBEPAEHUS 00pasioB Ha 7-¢ u 28-¢
CYTKH.

Beuin Mcrnonp3oBaHbl Haubosee pacnpOCTPAHEHHBIE TEXHOJOTMHM BBEIEHHS 0a3albTOBOM
(GuOpPHI B IEMEHTOOETOHHYIO CMECh.

IlepBas: GpuOpbI BBOAATCS B MpeABAPUTEIBHO NEPEMEIAHHYIO CMECH LIEMEHTa, ¢ 100aBIe-
HHMEM BO/IbI ¥ HANIOJIHUTENIEH B OCIIETHIOK O4Yepeb.

Bropasi: cMemMBaloTCsA CHavaia 3aloJHUTEIH U Gubpa, a IoToM J06aBIsAeTCA LIEMEHT, BO-
na u 100aBKH.

Hccnenosanus 6eTOHHOM cMecH ¢ 106aBneHHeM 6a3anbToBOM HHOPBI IPOBOAMIKCE C ONpe-
JEJICHHEM NIPOYHOCTH Ha cxkaThe (Rcx) ¥ mpouHOCTH Ha pacTsokeHue npu u3rutde (Ryy,).
Pe3ynbTarel uccnenoBanuii npuBeIeHb! B Ta0IHUIE 3.

Tabauna 3
Hoieiig IIpounocTs Ha cxkartue, | [IpoYHOCTH Ha pacTsHKEHHE NPH
Ne HaumenoBanue — MI]a, B Bo3pacTte n3rube, MIla, B Bopacrte
n/n o6pasuoB 6eToHa (o, % ox 28 cy-
Mmaccel 6eToHa | 7 cyTok Ton 7 cyToK 28 cyTok
ITepBas TeXHOIOTHUS
1 KoHTponeHsIe - 19,8 224 4.6 5,9
2 C 6a3ansToBOM 2,0 20,8 28,3 6,8 9,1
¢dubpoii
3 C GazansTBOM 4.0 18,8 23,2 49 7.2
¢ubpoi
Bropas TexHoiorus
4 KonTtponbHbIe - 19,9 22,2 4.6 5,9
5 C 6a3zansTBOM 2,0 20,9 28,4 6,9 9,2
¢bubpoi
6 C 6a3anpTOBOM 4.0 18,6 23,3 5,0 7,1
¢bubpoii

AHanu3upys NaHHble TaOIMIBI 3 MOXKHO CENaTh BBIBOA, YTO 0Opasiibl C ABYMs MPOLEHTa-
MU GuOp UMEIOT GOIBIIYI0 IPOYHOCTh HAa CXKATHE M HA PACTSHKEHHE IIPU M3rube, 4eM KOHTPOJIb-
Hble 00Opa3susl 1 06pa3usl ¢ ¢pubpoii B konmuectse 4%. To ectb 2,0% conepxanus ¢pubpsr (0T
Maccel 6€TOHA) - ONTHMAIbHOE KOIUYEeCTBO A00aBiIeHHs 0a3anbToBON HUOPHI B LIEMEHTOOETOH-
HYIO CMECh.

Du3MKO-MEXaHWYECKUE CBOMCTBa IeMeHTOOeTOoHa ¢ JoOaBieHueM 6a3anbToBOM (GUOpHI
npUBeIeHSB! B Tabue 4.

IIpy ananuse naHHBIX TabmMIBl 4 CTAHOBHTCA OYEBHIHBIM, YTO BBEACHHE 0a3anbTOBON
GuOpBI ynydIaeT Ka4ecTBO U JOJITOBEYHOCTh LieMeHTOOeToHa. 3a cyeT OpMHUPOBAHUS IJIOTHOM,
NPOYHOH CTPYKTYpBl OE€TOHA yMEHBIIAOTCS MOKA3aTeIH BOAOIOTIIONICHHMS, MIOBBIIIAIOTCS [MOKa3a-
TEJIH BOJIOHEIIPOHMUIIAEMOCTH ¥ MOPO30CTOMKOCTH.

Jlns nmpoBeeHUs Mccael0BaHui ropsueit achanbroberonHoi cMecu Tuna «by», kak Haubo-
JIE€ PacIpOCTPAaHEHHOM U1 YCTPOMCTBA MOKPHITHSA, HCIIOIb30BAIUCH TAKME MaTEPHAIBL:

- ¢ubpa 6azanbTOBas BBOJMIACH B3aMEH M3BECTHAKOBOMY MHHEpPAIBHOMY MOPOLIKY B KO-
muyectse 0,5 %, 1,0 %, 2,0 %. Heo6xoqumMo OTMETHUTB, YTO NPH HEM3MEHHOM KOJHYECTBE MHHE-
panbHO# Yactu npu BBeaeHuH 0,5 % u 1,0 % ¢ubpsr konuyecTBo GuTymMa B cmecH cocrasisuio 7,0
%, a npu 2,0 % ¢dubper — 7,5 % ;

- rpaHUTHBIA mebens ¢p. 5-20 MM 42,5 %,;
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- TPaHUTHEIH oTCEB (p. 5-0 MM
- MUHEPAJIbHBIH MOPOLIOK H3BECTHAKOBBIH
- 6utym mapku BHJI 60/90
- nomMepHele n06aBku B 6utym: ¥YIOM-2 u Butonal NS198.

50,5 %;

7

7,0 %;
,2 %o,

PesynpraTel  MccnenoBaHMiit  (pM3MKO-MEXaHMYECKHX  CBOMCTB acansrobeToHa ¢
OazanbToBOi (MOpOil mnpuBeneHHI B Tabnuie S.
Tabauuna 4
N KomuaecTBo KoSGgimmacs soposocToil: Bononenpo- | Bogomor-
o Haumenosanue o KOCTH MOCJIC KOJIHYECTBA
sihe P IS—— ¢ubps1, % ot S HULAMOCTh, | JIOILECHHE,
ot Maccel 6eToHa s MIla %
100 [ 200 [ 300
ITepBas TexHOJIOrHUs

1 KoHTponbhsie - 0,840 0,760 0,710 4.8 53
2 C 6azanbToBOM

dubpoit 2,0 0,960 0,910 0,830 8,0 2,1
3 C 6azanpTOBOH *

¢$ubpoit 4,0 0,901 0,860 0,792 8,0 2,3

Bropas TexHonorus

4 KontponbHsie - 0,850 0,750 0,680 43 5,5
5 C 6aszanbpToBOM 2,0 0,980 0,880 0,840 7.5 2,4

¢bubpoi
6 C 6azanpTOBOM 4,0 0,890 0,840 0,790 7,0 2.7

¢bubpoit
IIprmeyanue: 06pasisl Hccnea0BaIHCh Ha MOpo3ocToiikocTs 100, 200, 300 MMKIOB 3aMOPAXHBAHHS 1
orrauBanus B 5 % pactBope NaCl.

Tabanua 5.
Biiios IIpouHocTs npH ITpouHocTs Kosddu-
Cpennsas on Habyxa- COKaTHHH, Ha pacTs- BT SO
Tumn cmecu rmo-;uog:'rb, s sisie. Y% MIla xeuue6npu Crotxoera
r/em o ? usruoe, ’
% R20 | RS50 RO MTTa KB
Menxko3epHu-
CThIi achais-
TOOETOH THIT
i sl 2,36 2,13 | 317 26 | 14 | 105 | 48 0,90
HEpaJIbHBIM
MOPOIIKOM
KOHTPOJIbHBIH)

Menko3epHu-
cThli acdais-
TOOETOH THIT
«b» ¢ 6a3zanb-
TOBOM hubpoH
B KOJIHYECTBE,
%

0,5 2,35 2,52 0,79 3,8 1,9 9,6 49 0,92

1,0 2,34 3,44 1,21 42 3.2 10,3 5,2 0,90

2,0 2,32 4,21 2,07 4,6 3,8 10,9 6,6 0,86

[Ipy aHamu3e AaHHBIX TAaONHMIBI 5 CTAHOBHTCA OYEBHIHBIM, YTO (DM3HUKO-MEXAHMYECKHE
CBOJWCTBA yJTy4lIAIOTCS BBEICHUEM JMCIIEPCHO-apMUPYIOLIEi 106aBKH — 6a3a1bTOBOM GHOPEI.
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OcobeHHO creayeT 0OpaTUTh BHUMaHHE HAa 3HAYMTENIBHOE MOBBIIIEHHE MPOYHOCTH B YCIIO0-
BHSX CkaTHs pu Temneparype 50°C, 4TO CBHAETENBCTBYET O OCTATOYHOM CONPOTUBICHHH KO-
neeo0pa30BaHUIO Ha JOPOXKHBIX MOKPBITHAX B XKAPKYIO IOrOYy.

JlaGopaTopHble HCCIICIOBAHHSA XOJIOAHOH ac(anbTOOETOHHOW CMECH NPOBOAMIMCE C HC-
M0JIb30BAHUEM MHHEPAIBHBIX MaTEPHAIOB TAKXKe W JUIA TOPAYEro IJIOTHONO MEIKO3CPHHCTOIrO
achansrobeTona Tun «by, Gurym ucnons3osancs mapku CI' 70/130 ¢ moauduimpyromei 106aB-
ko Wetfix-BE.

[Toa6op ONTHMAIBLHOTO COCTaBa BBINOIHSICS JUIS XOJOJHON acdanrsToOeTOHHON MeIKO3ep-
Hucrtoit cmecu Tun By II mapku ¢ go6asiennem 6a3anbToBoit Gpubpsr 1,0 % u 2,0 %, Tak Kak 310
HauboJiee paclpOCTPaHEHHBIH IS MPOBEAECHUA paboT Mo AMOYHOMY PeMOHTY. [l cpaBHEHHU:
MCTIONIB30BAIM JTAJIOHHBIA COCTAB C M3BECTHAKOBBIM MHHEPAIbHBIM MOpomkoM. CocTaBsl cMeCH
npUBeAEHBI B Tabnuie 6.

Tadauua 6.
Ne cocra- H Cocras B %, no
aMEHOBAaHHWE KOMIIOHEHTOB CMECH Cocras B Kr
BOB . macce
I I'panuTHbIi meders Gp. 5-10 MM 34,5 328,5
I'panuTHBIi oTCeB dp. 0-5 MM 59,0 562,0
W3BeCTHAKOBBIH MHHEPAJILHBIN OPOLIOK 55 52,0
®ubpa 6a3ansToBas 1,0 9,5
Burym CI" 70/130 ¢ no6asnenuem Wetfix-BE B
kommgectse 0,3 % oT Maccel Gutyma 5,0 48,0
Bcero 105 1000
II I'panutHsiit mebens ¢p. 5-10 mm 34,5 327,0
I'pauuTHsIit oTceB ¢p. 0-5 Mm 59,0 559,0
N3BeCTHAKOBBIH MUHEPAILHBIN MIOPOLIOK 4,5 43,0
®ubpa 6a3anbroBas 2,0 19,0
Burym CI' 70/130 ¢ no6asnenuem Wetfix-BE B
konnuectse 0,3 % ot Macchl GuTymMa 5,5 52,0
Bcero 105,5 1000

Pe3ybTaThl HCCIEI0BAHMI (UIUKO-MEXaHHIECKUX CBOMCTB XOJOIHON ac(anbTOOETOHHON cMe-
CH, TMCTIEPCHO-apMUPOBAHHOM Oa3abToBON (HUOpPO¥ NpuBeeHb! B TabmHLE 7.

Tabauua 7.
Bun
Haspanue nokasarenei TpeboBauus ac(hanbToOeTOHHOM CMECH
OCTY b B.2.7-| Dranos- ¢ (ubpoii ¢ (ubpoii B
119-2003 HBIi 6e3 B KOJIW4- KOMHYecTBe 2
(hubpw! ecte 1 % %
1.0 ITopHCTOCTE MHHEPATLHOIO KOCTSKA, 20,0 19,0 18,5 18,0
B % oT obpema
2. OcraTo4yHas MOPUCTOCTD, B % OT 00beMa 6-10 9,5 8,0 7.5
0,
3. BojoHachILeHHe 10 nporpeBants, B % 5.9 7.8 6.0 6.0
ot obrema
0,
4. HabGyxanue 10 nporpesanus, B % oT 2.0 1,5 12 12
obbpema, He bonee
5. 'panuua npoyHocTy npu cxatuu Mlla, npu
Temmepatype 20° C 1o nporpeBaHus, 1,3 2.5 3,8 4,0
HE MEHBIIE MOCIIe MPOrPeBaHUs, HE MEHBIIIE 1,6 3,2 4.5 4,6
6. KoaddpumeHT BoAOCTOHKOCTH 10 pOrpesa-
HHS, HE MEHEe M0CIIe MPOrPeBaHus, HE MEHee g,gg 0,70 0,85 0,76 0,88 0,76 0,90
7. CrnexuBaeMoCTb 110 YHCITY YapoB, He boee 10,0 9,0 8,5 8,5
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[Ipn aHanm3e JaHHBIX TAOMMIBI 7, CTAHOBUTCS OYEBHIHBIM, YTO AUCIIEPCHOE apMUPOBAHHE
IMOBBIIIAET MPOYHOCTH XOJOAHOH ac(anbTOOETOHHOW CMECH IO CPaBHEHHIO C HEAPMHUPOBAHHOM
Ha 40-45% no mporpeBaHHs U IOCIIE MPOrPEBAHKSA, YMEHBIIAKOTCS 3HAYEHHS BOJOHACHIEHHUS U
HaOyXxaHusl.

BBIBO/IbI:

1. Ha ocHOBe MpOBEICHHBIX TEOPETHYECKHX U IKCIIEPHUMEHTAIBHBIX UCCIIEJOBAHUM IOTyde-
Hbl HOBBIC PE3yNIbTaThl 10 IPOEKTHPOBAHMIO OETOHHBIX, IEMEHTOOETOHHBIX M ac(aJTOBBIX
JI0pOT, apMHMPOBAHHBIX HAa OCHOBE IpUMeHEeHMs OazanbTiuiacTukoBoi apmartype (BITIA) wu
GasanpriiacTukoBbix cetok (BIIC). HMcnoms3oBanue BITA u BIIC, B3ameH MeTaliM4ecKoii
apMaTypsbl, 1a€T BO3MOXHOCTh MOJYYHUTh MaTepUallbl HE TONBKO Oe3MeTabHbIe, HO H HMEIOIIHE
Ka4eCTBEHHO HOBBIE 0OJiee BBICOKHE XAaPAaKTEPHUCTHKH, MO3BOJSIOIINE YBEIHYMTH CPOK CIIYKOBI
KOHCTPYKIIMI HCIOJB3YEMBIX B arpeCCHBHOM Cpejie, CHU3UTh METANIOEMKOCTh KOHCTPYKLIMH, X
BEC, CTOMMOCTb M COOTBETCTBEHHO TPYAOEMKOCTb CTPOMTENBLCTBA. [0 CpaBHEHHMIO CO CTAIBHOM
apmatypo#, BITA o6xanaior 3Ha4uTeNBHO 60JIee BHICOKOH MEXaHHYECKOH MPOYHOCTBIO, KOPPO3H-
OHHOM CTOMKOCTBIO, TEIUIO3ALIMTHBIMH M [IUDJIEKTPHYECKHMH CBOHCTBAaMH, HEMArHUTHBI U
paguoNpO3payHBI.

2. TlpoBeneHsie 1ab0paTOPHBIE UCCIEIOBAHHS IO ONPEIEeICHUIO BO3MOXKHOCTH HCIIOIb30Ba-
HHs TOOETOHHOM cMeceH Iokasanu, 4To 6a3anbTopudpoOeToH Kak 3 PEeKTHBHBINA CTPOUTEIBHBIN
MartepHan MOXeT ObITh 3()()eKTHBHO NPUMEHEH Kak apMUpyromas go06aBka [UIs JII0OUX HECYIIMX
KOHCTPYKLHUH, KaK Ul CTPOMTENIBCTBA TaK AJIs peabHIHTaL|H, U 3TO MPUBEAET K 3HAYUTEIBHOMY
YAY4IIEHHIO UX (QHU3HKO-MEXaHHYECKHUX CBOMCTB.

3. Beenenne 6a3anbToBoi HHOPE! B IEMEHTOOETOHHYIO CMECh MO3BOJISIET YIYUYIIHTh QU3HKO-
MEXaHMYECKHE XapaKTEepPUCTHKU (yBEIMYEHHE NPOYHOCTH Ha cxarue Ha 20%, MpoYHOCTH HA
pactskeHue npu usrube Ha 20-25%, MOpO30CTOMKOCTH U BOAOCTOMKOCTH Ha 15 — 20%, a Takxke
Ha UCTHUPAHHE).

4. IlpoBelE€HHBIMM HCCIECAOBAHWAMH YCTAaHOBJIEHO ONTHMAIbHOE KOJIMYECTBO BBEICHHS
¢ubpel, xoTOpOE cocraBiser A neMentoberoHa 2,0% OT Macchl, I TOPSYEro M XOIOAHOTO
acansroberona 1,0% oT KonuuecTBa MHHEpAIBHOr O mopouka. Bonokua ¢pubpsl obecrneuynsaroT
TPEXMEPHOE YIPOYHEHHME I10 CPAaBHEHHUIO C TPAJAMIMOHHOM apMaTypo#, KoTopas obOecrie4uBaeTt
JBYXMEpPHOE YIPOYHEHHE.

5. Beenenue 6a3anbroBoit Gpubps! B ropsdyio acaabToOETOHHYIO CMeCh 00ECIeYHT TpeLy-
HOCTOMKOCTh TMOKpPBITHS (CHHIXKAETCS BO3MOXKHOCTh OTPXEHHOTO TPEIIMHOOOpa30BaHus) U
(hopMHpOBaHUS CTOMKOH K KoleOaHHSAM TeMIlepaTypbl CTPYKTYphl acaibTo0eToHa 3a Cyer
NOBBIIIECHHS KOJMYECTBA KOHTAKTOB MEXAY MHHCPAJbHBIMH 3€pHAMHM, 4TO OyAeT NOBHIIATH
CIBUIOYCTOHYHMBOCTh acanbrobeToHa. bnaromapss 3ToMy ropsuas IUIOTHas OQHCIEPCHO-
apMupoBaHHas achanpToOeTOHHas cMech MMeeT Ooliee BBICOKHE MOKa3aTely MPOYHOCTH Ha pac-
TSOKEHHE TpH U3rube, OONBIIYIO CABUIOYCTOWYMBOCTH M MOXKHO IPOTHO3MPOBATH YIYyYILEHHE
KauyecTBa M YBEJIMYEHHE CpOKa CIyXObl KaKk aBTOMOOMIBHBIX JOPOT, TaK M B3JIETHBIX MOJIOC
MTOKPBITHA a3poApoMoOB B 1,5 pa3sa.

6. IlpoBeieHHBIE HCCIIEIOBAHUS 110 ONPEAETIEHHIO (PU3UKO-MEXaHUYECKHX CBOMCTB XOJIOIHOM
acanbTOOETOHHOH CMECH MOKa3ajdH, 4YTO XonoaHas acharbToOeTOHHAas CMeCh AMCIIEPCHO-
apMupoBaHHas Oa3anbToBOM (UOpOH HEe ClIeXKMBAETCS, UMEET MOBBILIEHHYIO NMPOYHOCTh HA
ckatue (Ha 40-45% Oonpuie, yeM STaJOHHAs XoJOAHAs ac(anbTOOETOHHAs CMECh). 3HA4YEHHE
KodpduimeHTa BOJOCTOHKOCTH HAXOAWTCA B IpeJelax HOPM M BhILIE, YEM: Y TPaAUIHOHHOH
cMmecH. Bee nonmydyeHHsle pe3ynbTaThl UCCIEIOBAHUI CBUAETENBCTBYET O BRICOKOH JOJIITOBEYHOCTH
acanbToberoHa ¢ npuMeHeHHeM 0a3abTOBOH (GUOPEI.

7. Ynydmenue (GpU3MKO-MEXaHHYECKUX CBOWCTB CBHAETENBCTBYET O TMOJOXHTEIHHOM BIIHS-
HUH 6a3aibToBOM (GHOPBI HA CTPYKTYpY acdaibTo6eTOHA, KOTOPOE MPOSBIAETCS IPH CMEIIECHUH C
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IIpu ananu3e JaHHBIX TaOIMIBI 7, CTAHOBUTCS OYEBH/IHBIM, YTO AUCIEPCHOE apMUPOBAHHE
IMOBBIIIAET MPOYHOCTh XOJOJHOH ac(anbTOOETOHHOW CMECH MO CPaBHEHHIO C HEAPMHUPOBAHHOM
Ha 40-45% no mporpeBaHus U IOCIIE MPOrPEBaHMs, YMEHBIIAKOTCA 3HAYEHHS BOAOHACHIIICHUS
HaOyXaHHUs.

BBIBO/IbI:

1. Ha ocHOBe MpOBEICHHBIX TEOPETHYECKHX W IKCIIEPHMEHTAIBHBIX HCCIIEJOBAHUN ITOIyYe-
Hbl HOBBIC PE3yJIbTAThl I10 IPOEKTHPOBAHMIO OETOHHBIX, HEMEHTOOETOHHBIX M ac(aJTOBBIX
JI0pOr, apMHMPOBAHHBIX Ha OCHOBE IpHMeHEHMs OasambTruiacTukoBoi apmartype (BITA) u
6aszanpriiactukoBbix cetok (BIIC). Mcmoms3oBanue BITA u BIIC, B3ameH MeTauiM4ecKoi
apMaTypsbl, Ja€T BO3MOXKHOCTB MOJYYHUTh MAaTE€pPHANbl HE TOJBKO O€3METaabHBIE, HO M HMEIOIIUE
Ka4eCTBEHHO HOBBIE 00Jice BBICOKHE XapPaKTEPUCTHKH, MMO3BOJISIOIINE YBEIHYUTH CPOK CIIYKOBI
KOHCTPYKLIMI HCIIOJIB3YEMBIX B arpeCCUBHOM Cpejle, CHU3UTh METANIOEMKOCTh KOHCTPYKLIHH, X
BEC, CTOMMOCTh M COOTBETCTBEHHO TPYAOEMKOCTb CTPOMTENBCTBA. [0 CpaBHEHHMIO CO CTAIBHOM
apmatypoi, BITA o61anaroT 3Ha4uTeNBHO G0JIee BEICOKOH MEXaHHYECKOHW MPOYHOCTBI0, KOPPO3H-
OHHOM CTOMKOCTBIO, TEIUIO3AIUMTHBIMH M JH3JEKTPHYECKHUMH CBOMCTBAaMH, HEMArHUTHBI U
paguoNpoO3pavHBI.

2. TlpoBeneHsle 1ab0paTOPHBIE UCCIEIOBAHHS IO ONPEIEeICHUI0 BO3MOXKHOCTH HCIIOIb30Ba-
HUS TOOETOHHOM cMecel MokasaiH, 4To 6a3anbTopubpobeToH Kak 3P HEeKTUBHBIN CTPOUTEIBHBIH
MartepHan MOXeT ObITh 3()(HEeKTHBHO NPUMEHEH KaK apMUpyromas go06aBka [UIs JII00HUX HECYIIMX
KOHCTPYKLHH, KaK Ul CTPOMTENIBCTBA TaK sl peabHIHTAL|H, U 3TO MPUBEAET K 3HAYUTEIbHOMY
YIAYYIIEHHIO UX QH3HKO-MEXaHUYECKHUX CBOMCTB.

3. Beenenne 6a3anbToBoi GHOPH! B IEMEHTOOETOHHYIO CMECH MTO3BOJISIET YIYyYIIHTh QHU3HKO-
MEXaHMYECKHE XapaKTEepPUCTHKU (yBEIMYEHHE TNPOYHOCTH Ha cxarue Ha 20%, MpoYHOCTH Ha
pactskeHue npu usrube Ha 20-25%, MOpO30CTOHKOCTH M BOAOCTOMKOCTH Ha 15 — 20%, a Takxke
Ha UCTHUPAHHE).

4. IIpoBelE€HHBIMM HCCIEAOBAHUAMH YCTAaHOBJIEHO ONTHMAIBHOE KOJIMYECTBO BBEICHMS
¢ubpel, koTOpOE cocraBisgeT A neMeHTobeToHa 2,0% OT Macchl, I TOPSYEro M XOJOAHOTO
achansroberona 1,0% oT KonMyecTBa MHHEpAIBHOr O ropouka. Bonokua ¢pubpsr obecrneunBaroT
TPEXMEPHOE YIIPOYHEHHME [0 CPABHEHHIO C TPAJAMLMOHHOW apMaTypoi, KoTopas obecrie4yrBaeT
JBYXMEpPHOE YIIPOYHEHHE.

5. Beenenue 6azanbroBoit GuOps! B ropsdyio acaabToOETOHHYIO CMECh 00ECIeYHT Tpeuy-
HOCTOMKOCTb TOKPBITHSA (CHMXKAETCS BO3MOXHOCTh OTP@XEHHOIO TPEUIMHOOOpa3oBaHMS) U
(opMHpOBaHUA CTOMKOH K KoleOaHHAM TeMIepaTypbl CTPYKTYphl achajbTOOeTOHa 3a CYeT
TIOBBIIIECHHUS KOJHYECTBA KOHTAKTOB MEXAY MHHCPAJbHBIMH 3€pHAMHM, 4TO OyAeT NOBHILIATH
CIBUTOYCTOHYMBOCTh acganbrobeToHa. bnarogapss 3ToMy rops4as IUIOTHas JQHCIEPCHO-
apMHpoBaHHas achanpToOeTOHHasA cMech MMeeT Ooliee BBICOKHME MOKa3aTeNny MPOYHOCTH Ha pac-
TSOKEHHE TpH U3rube, OONBIIYIO CABUIOYCTOWYMBOCTH M MOXKHO NMPOTHO3MPOBATH YIyYILEHHUE
KayecTBa M YBEIMYEHHE CpOKa CHyXObl Kak aBTOMOOMIIBHBIX JOPOT, TaK M B3JETHBIX MOJIOC
ITOKPBITHSA a3poApoMOB B 1,5 pa3sa.

6. IlpoBeieHHBIE MCCIIEIOBAHUA 110 ONPEEIEHHIO (PU3UKO-MEXaHHYECKUX CBOMCTB XOJIOIHOM
acanbTOOETOHHOH CMECH MOKa3adH, 4YTO XonoaHas achanmbToOeTOHHas CMeCh AMCIEPCHO-
apMupoBaHHas OasanbToBOM (UOpPOH He CIIEeXUBAETCs, UMEET MNOBBIMIEHHYIO POYHOCTh Ha
ckatue (Ha 40-45% Oonpuie, yem STajJOHHAs XoJOAHAs ac(anbToOETOHHAs CMECh). 3HAYEHHE
k03¢ duuKeHTa BOZOCTOMKOCTH HAaXOAWTCA B Mpejesiax HOPM M BBINIE, Y€M: Y TPaaUIIMOHHON
cMmecu. Bee nmonmyuyeHHbIe pe3ynbTaThl HCCIIEA0BAaHUH CBUAETENBCTBYET O BEICOKOH JONTOBEYHOCTH
acanpToberoHa ¢ npuMeHeHneM 6a3anbToBOM GHOPEIL.

7. Ynyamenue (GU3MKO-MEXaHHYECKUX CBOWCTB CBHAETENBCTBYET O IMOJOXHTEIBHOM BIIMS-
HUH 6a3aibToBOM (HHOpPHI HAa CTPYKTYpY acdaibTo6eTOHa, KOTOPOE MPOSBIISAETCS MPH CMEIIEHUH C
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NORMATIV SONODLOR I redaksiya. Miizakiralar iigiin
ISTEHSALAT BINALARI. LAYiIHOLONDIRMO NORMALARI
IMPOMBILLIEHHBIE 3JJAHUS.. HOPMBI IPOEKTUPOBAHMS

MANUFACTURING BUILDINGS. DESIGN STANDARDS

Xiilasa: Bu normalar Azarbaycan Respublikasinin arazisinde layihalondirilen, tikilon vo istismar
olunan istehsalat binalarna aid olan talablori 6ziinda oks etdirir.

Agar sozlor: layihalondirma, hacm-planlasdirma, konstruktiv hallar, yerlasgalor, yangindan
miihafiza.

AHHOTAUMA: DTH HOPMBI OTPAKAIOT B cebe Bee TpeGOBaHUS MO NPOEKTHPOBAHHMIO, CTPOHTENBCTBY U
SKCIUTyaTallMd INPOMBIIUICHHBIX 3[aHHA Ha TeppUTOpMH AsepbaiiukaHCcKoM PecryGimkw.

KnioueBbie caoBa: npoexmupoeanue, o06bemHoe nianupoeéanue, KOHCMPYKMuUGHoOe peuieHue,
IKCNAUKAYUS NOMEWEHUL, NPOMUBONONCAPHASL HE30NACHOCMb.

Summary: This standards contain requirements that relate to design, built and operated
industrial buildings in the territory of the Republic of Azerbaijan.
Key words: design, capacity-planning, design solutions, accommodations, fire protection.

1. Tatbiq sahasi

1.1. Bu normativ sonadin talablorina funksional yangin tohliikaliyi sinfi ® 5.1 olan bina va
yerlaggalorin: istehsalat binalarinin, laboratoriya binalarinin, istehsalat vo laboratoriya yerlosgalori
vo emalatxanalanin (o ciimlodon digor funksional yangin tohliikali binalarin daxilinda
yerlogdirilmis) ingas1 va istismarinin biitiin marhalalarinds riayast olunmalidur.

1.2.Bu normalar partlayici maddalar va partladic: vasitalar istehsal olunan va saxlanilan va horbi
toyinath bina vo yerlosgolors, metropolitenlorin yeralti qurgularina, dag modonlorine samil
olunmur.

1.3.Miisssisalorda alil soxslorin amayinden istifadonin miimkiinliiyii nazards tutuldugu hallarda
olilliyin daracasindon asili olmayaraq bu normalarda qgeyd olunan olava talablor yerina
yetirilmalidir.Miiossisado alillorin amayindoen istifads etmok mogsadils ixtisaslasdirilmis sexlor
va sahalar yaradilarken, hamginin slillorin amayindan istifads tigiin nazerda tutulmus miiossisio,
sex va sahalar ligiin vahid sanitar qaydalarin taloblari do rahbar tutulmalidir.

A va b kateqoriyali yerloggalorda bela sexlorin va ya sahslorin yaradilmasina yol verilmir.

2.Normativ istinadlar

Bu normalarda asagidaki normativ sanadlors istinadlardan istifade olunmusdur:

MCH 2.02-01 TloxapHas 6€301acHOCTb 31aHUI B COOPY>KEHUHIA

MCH 3.02-02 Cknaackue 31aHus

['OCT 12.1.033-81 CCBT Iloxaphas 6e3onacHocTs. TepMUHbI M ONPEIETECHHUS.

I'OCT 14202-69 Tpy6onpoBo/sl MPOMBILIEHHBIX Mpeanpusthii. Ono3HaBaTenbHas OKpacka,
NpeayNpexJaroNHye 3HaKH U MapKUPOBOYHEIE IIITHKH

['OCT 12.4.026-76 1lBera CHrHAJIBLHBIE M 3HAKK 6E30IACHOCTH

I'OCT 25957-83 3nanus u coopyxeHus MOGHIbHbIE (MHBeHTapHbIE). Knaccudukarms. TepMuHEL
H OTIpeaeIeHUs

CT C35B 383-87 INoxapHas 6e30macHOCTh B CTPOUTENBCTBE. TePMHUHBI M ONPEIEIEHHUS.

3.9sas anlayislar
Bu normalarda asagidaki anlayislardan istifads olunmusdur:
Antresol —binanin daxilindo miixtalif toyinatli (istehsalat, inzibati-maigat va ya miihandis
avadanlig1 ) yerloasgalor yerlagon meydanga;
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Binanin miihandis avadanhg- mayelorin, qazlarin, elektrik enerjisinin verilmosini va
otiiriilmasini tamin edan cihaz, aparat, magin vo kommunikasiyalar sistemi ('su xatlori, gaz xatlari,
istilik sistemlori, elektrik xatlori, kanalizasiya, ventilyasiya avadanlig);

Meydanca-binanin daxilinds vo ya ondan kanarda yerlogon,miistaqil dayaqlara,binanin vo ya
avadanliglarin konstruksiyalarina séykenon, avadanhqlarin qurulmasi, tomiri vo onlara xidmat
gostorilmasi ligiin nazards tutulmus biryaruslu qurgu(divarlari olmayan);

Binanin martabaliyi- biitiin yeriistii martabalar, texniki va kiirsii ( agar kiirsii martabsnin
ortllytiniin Uist hissasi yerin orta planlagdirma saviyyasindon 2 m-don az olmayaq yerlasirsa)
moartabalar do daxil olmagla binanin martabalarinin sayi;

Yeriistii martaba-yerloggonin désomasinin soviyyasi orta planlagdirma saviyyasindon asagida
olmayan martaba;

Zirzomi martabasi-yerlogganin désomasinin soviyyasi yerin planlagdirma soviyyasindan
yerlagganin hiindiirlilyiiniin yarisindan ¢ox olaraq asagida yerloson mortabo;

Kiirsii martabasi — yerloggonin dosomasinin saviyyasi yerin planlagdirma soviyyasinden
yerlogganin hiindiirliiyiiniin yarisindan ¢ox olmayaraq asagida yerloson martobo;

Texniki marabs-miihondis avadanhiginin yerlogdirilmasi vo kommunikasiyalarin gokilmasi tigiin
moartaba; binanin agag (texniki dogomoalti), yuxar (texniki ¢ardaq) va ya orta hissosinda yerlago
bilar;

Etajer — texnoloji va diger avadanligin yerlogdirilmasi va onlara xidmat gosterilmasi {igiin
nazards tutulmus, binada va ya binadan konarda yerlogan goxyaruslu karkas qurgu (divarlar
olmayan);

4.9sas miiddaalar

4.1. Bina va qurgular faaliyyat dévriiniin biitiin marhalslorinds qiivvads olan bina va qurgularin
yangin tohliikasizliyi taloblorine uygun olmalidir

4.2 Binalar layihalondirilarkan:

-bir qayda olaraq miixtalif istehsalat, anbar, inzibati-moigot, hamginin miihendis avadanlig: {igiin
yerlasgalar bir binada comlagdirilmalidir;

-binanin hacm-planlagdirma vo konstruktiv hallerinin layihanin texnoloji bélmasine uygun olaraq
@abul edilmalidir. Anbar binalarmin  hacm-planlagdirma hallori onlarin rekonstruksiyasinin,
binanin ssashi yenidon qurulmasi aparilmadan yiiklorin anbarlama texnologiyasinin
dayisdirilmasinin miimkiinliiylinii tamin etmalidir;

-binamin  martabalar saymin va hiindiirliiyiiniin memarliq hallarinin yiiksok saviyyasinin tomin
edilmasi nozors aglinmagla miixtalif mortobali binalarda istehsalatin  vo ya anbarlarin
yerlogdirilmasi variantlarnin texniki-iqtisadi gdstaricilorinin naticalorinin miigayisasi asasinda,
band 7.1- do tayin edilmis hadlords qabul edilmasi;

-is1q oyuqlarinin sahasini bond 5.9-un talablari nozers alinmagla, tobii va siini isiglandirma iizra
layihalondirmo normalarina uygun gabul edilmasi;

-ogar texnoloji saraitlari, sanitar-gigiyena taloblori yol verdiyi va igtisadi cohatdon magsadeuygun
hesab edildiyi halda binanin isiq oyuglarsiz qabul edilmasi;

-vibroaktiv avadanliq vo ya rogslorin xarici monbolori sababindan tikinti konstruksiyalarina,
texnoloji proseslara va isloyanlora dinamik tesirlarin azaldilmasi zarursti nazars alinmagla hacm-
planlagdirma hallarinin hazirlanmas:.

-korpiilii kranlarin qaldirici-naqliyyat avadanliginin yeriistii novlori ilo avez edilmasi variantlarinin
islonib hazirlanmasi;

-binanin hacm-planlagdirma hollerinin vo mithondis tominati sistemlorinin giivvada olan
ganunveruciliys uygun olaraq ekoloji toloblor nazara alinmagla islonmasi;

4.3 Binalarda insanlarin tohliikesizliyi sanitar-epidemioloji va mikroiglim soraitlori ilo tomin
olunmalidir: is¢i zonada zararli maddalorin yol verilon hoddi konsentrasiyasindan artiq olmamasi,
yerloggads istiliyin vo riitubstin minimal ayrilmalari, sos-kiilyiin, vibrasiyanin, ultrasas
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saviyyasinin, elektromaqnit dalgalarin, radiotezliklorin, ionlagdirici glialanmanin haddon artiq
olmamasi, hamginin fiziki yiiklorin mohdudlagdiriimasi.

4.4. Texnoloji prosesa riayat olunmasi va yerloggonin mikroiqlimi iizra taloblorin yerina yetirilmasi
enerjiresurslarinin gonastlo sarfiyyatinin tomin edilmasi nazars alinmaqla hoyata kegirilmalidir.
Texniki tapsirigda nozorde tutuldugu halda  geyri-is vaxti yerlogsgonin  temperaturunun
azaldilmasina yol verilir.

Miihondis sistemlori avtomatik vo ya ollo tonzimlonon havatominati sistemlorina malik
olmalidir. Binanin istilik tachizati sistemlori istilik axinimi tonzimloyon  cihazlarla tomin
olunmalidir.

Xarici havanin hesablama temperaturu monfi 15 C-don asag1 olan rayonlardaki binalarin
girisinda tambur-sliiz va ya “isti-hava pardalori” qurgular nozords tutulmalidir.

4.5. Anbar binalarininin ingaat konstruksiyalarinda sanitar-epidemioloji roye asasen tikintida
istifadaya icaza verilmig polimer va polimer torkibli materiallardan istifadoya yol verilir.

4.6. Istehsalat obyektlorinin otraf miihito monfi tosirinin qargisimin alinmasi {igiin sonaye
tullantilarinin  tomizlonmasi vo zararsizlogdirilmasi, texnoloji vo ventilyasiya atilmalarinin
tutulmasi va tomizlonmasi, aztullantili vo tullantisiz texnologiyalarin totbiq edilmasi, istehsalat
tullantilarinin zararsizlagdirilmasi va utilizasiyas: iizras todbirler yerina yetirilmalidir.

4.7.Binanin memarliq hallori gohorsalma, tikinti rayonunun iqlim soraiti vo ohatasindoki tikilib
abadlasdirilmis orazilorin xarakteri nozera alinmagla qobul edilmolidir. Interyerlorin rong
islomalori TOCT 14202 va I'OCT 12.4.026 —ya uygun nazorda tutulmalidir.

4.8 Partlayis-yangin vo yangin tohliikaliliyine goro bina vo yerloggalor onlarda yerlogdirilon
texnoloji proseslordon vo madds va materiallarin xassolarinden asili olaraq miivafiq olaraq A, b,
B1-B4, I', /1 kateqoriyalarina boliiniir.

Bina va yerlaggalorin kateqoriyalar1 qiivvade olan normativ sonadlorin taleblorina uygun olaraq
layihanin texnoloji bélmasinda tayin edilir.

4.9.Binanin {imumi sahasi biitiin martabalarin (texniki martabs da daxil olmagqla yeriistii, kiirsii vo
zirzomi), xarici divarlarin (va ya xarici divarlar1 olmayan konar siitiinlarin oxlar1), tunellarin, daxili
meydancalarin, antresollarin, daxili etajerlorin biitiin yaruslarinin, rampalarin, galareyalarin (iifiiqi
proyeksiyasi) vo bagqa binaya kegidlorin divarlarinin daxili sothlori hiidudlarinda Olgilmiis
sahalarinin comi kimi miioyyen edilir.

Binanin iimumi sahasina konstruksiya ¢ixintisinin altina qader hiindiirliiyii 1,8 m-don az olan
texniki désomoalt: hissasinin (kommunikasiyalara xidmot iigiin kecid tolob olunmayan halda),
texnoloji talablora uygun olaraq layihalandirilmis asma tavanlarn iistiiniin, hamg¢inin kranlara,
kranalti1 yollara, konveyerlara, monorelslora va isigsalanlara xidmaot ligiin meydangalarin sahalori
daxil edilmir.

Coxmortabali binanin hiidudunda hiindiirlik boyu iki vo daha ¢ox martaboni (ikinci isiqli-
arayerloggadan isiglanan, coxisiqli) tutan yerloggalorin sahalorini bir martobe hiidudunda imumi
sahaya daxil edilir.

Binanin martabaliliyi miiayyan edilorkan istonilon soviyyads sahasi bina martabasinin sahasinin
40%-dan goxunu tagkil edon meydangalar, antresollar va etajer yaruslari nozars alinir.

Tikinti sahasi binanin xarici hagiyasi tizra kiirsii saviyyesinde, binanin ¢ixinti hisselori, bina
altindaki kegid, binanin xarici qoruyucu konstruksiyalar1 olmayan hissalori do daxil olmagla
miioyyan edilir.

4.10.Binanin tikinti hacmi = 0,000 saviyyasindoen yuxarida olan yeriistii hissasinin va +0,000
saviyyaya gadar olan olan yeralti hissasinin tikinti hocmlorinin comi kimi miiayyan edilir.

Binanin yeriistii vo yeralti hissalorinin tikinti hocmlori binanin har bir hissasinin qoruyucu
konstruksiyalarimin ~ xarici sathlori hiidudlarinda isiq ve aerasiya fonarlori do daxil olmaqla
miioyyan edilir.
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4.11. Inzibati vo moigat binalari, homginin istehsalat binalarinda va ya anbarlarda isgilor {igiin
inzibati vo moigat yerloggolari inzibati vo maigat binalarin layihalondirilmasi iizra normativ
sonadin talablarine uygun olaraq layihslondirilmalidir.

4.12. Avtomatik yanginsondiirme qurgulan vo avtomatik yangin signalizasiyasi, yangin barada
xobardar etmok sistemlori qiivveds olan normativ sanadlarin talablorine uygun olaraq nazards
tutulmalidir.

4.13.Istismar soraitlori yol verdiyi hallarda enerji va sanitar-texniki avadanliglarini zorurat olduqda
yerli ortiilor nazards tutulmaqla agiq meydangalarda yerlagdirmak lazimdr.

S.Hacm-planlasdirma va konstruktiv hallor

5.1.Binanin hacm-planlagdirma va konsruktiv hallori binada insanlarin harakati, igi, miitoharrik
qurgulardan, texnoloji ve miihondis avadanligindan istifado prosesindo zado almalarin
miimkiinliiyiinii istisna etmalidir.

Ingaat konstruksiyalari miimkiin tohliikali tosirlor nazera alinmaqla uzundémiirlilik vo
etibarliliq qabiliyyatine malik olmalidir.

Binanin osasinda vo yiikdagiyan konstruksiyalarinda tikinti vo istismar prosesinda
binalarin istismar xiisusiyyatlorinin azalmasina sabab ola bilacak gatlar, zadalor va deformasiyalar
olmamalidir.

Binanin hacm-planlagdirma hollori insaat konstruksiyalarina, texnoloji proseslora va
isloyanlara  vibroaktiv avadanligdan yaranan dinamik tasirlorin azaldilimasi zorurati nazora
alinmaqla tortib olunmalidir.

5.2.Yerlosgolorde dosomodon Ortiiylin ¢ixinti konstruksiyasinin asagi hissasine kimi
hiindiirlik 2,2 m-don az, insanlarin miintozom olaraq kegdiyi yerlordo va toxliya yollarinda
doésoamadan kommunikasiya vo avadanliglarin ¢ixint1 hissalorinin agagisina kimi hiindiirlik 2 m-
don az, insanlarin geyri-miintozom olaraq kegdiyi yerlardos 1,8 m-don az olmamalidir. Binaya
avtomobillarin daxil olmasina zarurat oldugda konstruksiyanin, kommunikasiya va avadanliglarin
¢ixinti  hisslerinin asagisina kimi kegidin hiindiirliiyii 4,2 m-don asagi, yanginsondiiran
avtomobillar iigiin iso- 4,5 m-don agag1 olmamalidir.

Mobil (inventar) binalarin hondosi 6lgiilori 'OCT 22853 standartinin taloblarine uygun
olmalidur.

5.3. Istehsalat binalar1 vo yerloggolords, ogor texnoloji sortlora goro onlarda hava
miihitinin stabil parametrlorinin saxlanilmasi vo miihandis avadanliginin va kommunikasiyalarin
yerlasdirilmasi tolob olunursa asagidakilarin nozards tutulmasina yol verilir:

-asma tavanlar vo falsdosomolor- kommunikasiyalara yaxinlagmaq iigiin xidmat heyati
uciin kegidlorin nazords tutulmas: talab olnunmursa. Qeyd olunan kommunikasiyalara xidmat
gostarilmasi tiglin lyuklarin vo saquli polad nardivanlarin layihalondirilmasina yol verilir;

-texniki martobolor- texnoloji sortloro gore bu mortobolords yerlogdirilon miihandis
avadanligina, kommunikasiyalara va yardimgi texnoloji qurgulara xidmot gostorilmasi tigiin
hiindiirliyii bond 5.2-ya uygun olaraq gobul olunan kegidlorin qurulmasi talob olunur.

5.4 Binaya domiryol xattinin girisi layihanin texnoloji bélmasina uygu olaraq band 7.5 —in
taloblari nozars alinmaqla nazards tutulmahdir.

Daomiryol xatti relslarinin basliqlarinin yuxari hissasi dosoma saviyyasinda olmalidir.

5.5. Yerin planlagdirma saviyyasi ilo yuxar1 martabonin (texniki martaba istisna olmagla)
dosomasinin saviyyasi arasindaki forq 15 m-don ¢ox olan va 15 m-dan ¢ox olan saviyyado daimi
i yerlari va ya avadanliglar ( hansilara ki, ndvba arzinds ii¢ dofodon artiq xidmat etmok zoruridir)
olan ¢oxmortobali binalarda sornigin liftlor nazardo tutulmalidir. Yiikqgaldiran liftlor layihonin
texnoloji bdlmasina uygun olaraq noezords tutulmalidir. Liftlorin say1 vo yiikqaldirma giici
sornigin-yiik axmnindan asili olaraq qobul edilmolidir. 15 m-don yuxarida yerloson biitiin
mortabalordo isloyanlorin sayir (isloyanlorin sayr daha ¢ox oldugu ndvbada) 30-dan artiq
olmadiqda binada bir lift nazords tutulmalidir.
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Birinci va daha yuxar mortobalards slil arabasindan istifads edon alillorin omayi nazardo
tutulan yerlaggalar oldugda va agar lillar {igiin birinci martobada is yerlori togkil etmok miimkiin
olmazsa sarnisin lifti nazards tutulmalidir. Liftin kabinasi asagidaki lgiilors malik olmalidir:
-eni-1,1 m-don az olmayaragq;

-darinliyi-2,1 m-don az olmayaragq;
-qap1 oyugunun eni-0,85 m-don az olmayaragq.

5.6. Zirzomilorden gixslar yiikqaldirici-nagliyyat avadanhigimin is¢i zonasindan konarda
nazarda tutulmalidir.

5.7.Tamburlarin vo tambur-liizlorin enini oyuglarin enindsn 0,5 m-dan ¢ox ( oyugun har
iki torafindan 0,25 m olmagqla), derinliyini iso- qap1 vo ya darvaza gargivesinin enindon 0,2 m-don
¢ox lakin 1,2 m-don az olmamagq sartilo gabul edilmalidir. isloyanlarin i¢cindo olil arabasindan
istifads edan oliller oldugda, tamburlarin vo tambur-sliizlorin enini 1,8 m-don az olmayaraq qabul
etmok lazimdir.

5.8. A vo B kateqoriyal yerloggolords asantullayici qoruyucu konstruksiyalar nazards
tutulmalidir.

Asantullayici qoruyucu konstruksiyalar gisminda, bir qayda olaraq, pancars va fonarlardon
istifado olunmalidir. Siigolonmo sahosi kifayat godar olmadiqda, asantullayici konstruksiyalar
qismindd polad vo aliiminiumdan va effektiv isidici gatla ortiilmiig konstruksiyalardan istifado
olunmasina yol verilir. Asantullayici konstruksiyalarin sahosi hesablama ila toyin olunur.
Hesablama molumatlar olmadiqda yiingiil konstruksiyalarin sahasi A kateqoriyal1 yerlaggalorin
hor 1 m® hacmina 0,05 m® —dan az olmayaraq vo B kateqoriyali yerloggalorin hor 1 m® hacmina
0,03 m’ —dan az olmayaraq togkil etmalidir.

Qeyd:

1.Pancars siigasi yiingiil konstruksiyalara onun qalinhigi 3, 4 vo 5 mm va sahasi miivafiq
olaraq 0,8, 1 va 1,5 m’-don az olmadiqda aid edilir. Armaturlanmig siigs yiingiil konstruksiyalara
aid edilmir.

2. Yiingiil konstruksiyalar olan sahalards rulon kilimlari hor birisi 180 m? ¢ox olmayan
hissalera bolinmalidir.

3. Yingil konstruksiyalarin ¢okisindon yaranan hesablama yiikii 0,7 kPa —dan gox
olmamalidir.

5.9. Yiikqaldiran kranlara xidmot gostormok iigiin qalareya, meydanga vo pillokanlori
yiikqaldiran kranlarin qurulma va tshliikesiz istismar1 qaydalarinin talablorina uygun olaraq
layihalondirmak lazimdir.

5.10.Pancara va fonarlorin tomiri vo tomizlonmasi {igiin texnoloji avadanligin yerlogsmos
sortlorind  vo ya binanin timumi hiindiiliiyiina gérs soyyar vo ya dasmnan désomaiistii inventar
qurgularn istifadesi miimkiin olmadiqda, homin islarin tohliikasiz yerins yetirilmasini tomin edon
stasionar qurgular nozords tutulmahdir. Bu qurgularin totbiq edilmosi layihonin texnoloji
bélmasinda osaslandiriimalidir.

5.11.Fenarlorin qurulmasi vo onlarin névleri (zenit, Il-gokilli, isiq, isiq-aerasiya va s.)
tikinti rayonunun iglim soraitlori nazors alinmagla texnoloji proseslordon, sanitar-gigiyena va
ekoloji taloblarden asili olaraq layiha il tayin edilir.

5.12.Fonarlar kiilokddymoz olmalidir. Fenerin uzunlugu 120 m-den ¢ox olmamalidir.
Fanarin kalls toroflori arasindaki va kalls torafi il xarici divarin arasindaki moasafs 6 m-don az
olmamalidir. Fonor taylarinin agilmasi mexaniklogdirilmis (agan mexanizmin iso diismasi
yerlasganin girisinds olmagqla), olls idarsetma tokrarlanmaqla olmalidir.

5.13.Silikat sliga varaglorden, siisopaketlordon, profil siisadon yerina yetirilon zenit
fonarlarin giigolonmanin altinda, hamginin diizbucaqli isiq-aerasiya fanarlorin siisolonmoanin daxili
torafi lizro metal tordan olan qoruyucu qurgu nazards tutulmalidir.
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5.14.Yagis sularinin axmasi tgiin novlar binanin daxilinds olduqda dam Ortiiylindo
parapetlordan istifdo edilmasina yol verilir. Parapetin hiindiirliiyi 0,6 m-den az olduqda, onun
hiindiirliyti barmagliq soklinds qoruyucu hasarla dam Ortiiyli sothindon 0,6 m -o goder
hiindiirlitys qaldiriimalidr.

5.15.Darvazalar mosafodon vo avtomatik agilan oldugda biitiin hallarda onlarin allo
acilmasinin miimkiinliyii tomin olunmalidir.

Yeriistii nagliyyat tigiin darvazalarin isiqda Olgiilori nagliyyat vasitalorinin qabaritlorinden

(yiiklainmig halda) hiindiirliik iizra 0,2 m va eni tizra 0,6 m cox olmagla qabul edilmalidir.
5.16.Pillokan marginin mailliyi tapdagin eni 0,3 m olduqda 1:2 nisbatindon az olmayaraq

qabul edilir.

Zirzami martabalari va ¢ardaqlar tigiin pillokon margimin mailliyi tapdagin eni 0,26 m olduqda

1:1,15 nisbatinda gobul edilir.

5.17.Daxili agiq pillokanlor (pilloken gofsslorinin divarlari olmadigda) 1:1 nisbatindo
mailliyo malik olmalidir. Birnafarlik ig¢i yerlora kegid iigiin agiq pillokenlorin mailliyi 2:1
nisbatina qadar artirilmasina yol verilir. Qalxma hiindiirliiyii 10 m-don ¢ox olmayan avadanlglara
baxis kegirmak tigiin eni 0,6 m olan saquli nardivanlarin layihalandirilmasina yol verilir.

5.18.Dayaq-harokat aparatt pozulmus  isloyon olillor oldugda toxliys yollarinda
pillakanlarin mailliyi 1:2 nisbatindon ¢ox olmamalidir.

5.19.Yerin planlagdirilma soviyyesindon karniza vo ya parapetin yuxari hissesine kimi
hiindiirliik 10 m va daha ¢ox olan binalar ti¢iin dam Ortiiyiina bir ¢ixis ( har 40000 m’ dam ortiyt
liglin) layihalondirmok lazimdir, o ciimlodon asagidak: binalar tigiin:

-birmartabali-xarici agiq polad pillaken iizra;

-goxmortabali —pillokan gafasindan.

Yuxari moartobonin hiindiirliiyii hiidudlarinda pilloken gafosinden dam ortiiyiine ¢ixisin
olmas1 magsadauygun sayilmadig: hallarda, yerin planlagdiriima saviyyasindan yuxar1 martobanin
désomasinin saviyyasina kimi hiindiirliik 30 m-den ¢ox olmayan binalar ii¢iin xarici agiq polad
pillokenin layihalondirilmasina yol verilir (pillokan gofosindon dam ortityiina bu pillokonin
meydangasindan ¢ixmagq ligiin).

5.18. Karniza vo ya parapetin yuxarisina gadar hiindiirliiyii 10 m-den ¢ox olan binalarda
mailliyi 12%-o (daxil olmaqla) qadsr olan damlarda, homginin karnizin asafisina qodor
hiindiirliiyii 7 m-don ¢ox olan binalarda mailliyi 12%-don ¢ox olan damlarda 'OCT 25772 —nin
taloblorine uygun olarag mshaccarlor nozords tutulmalidir. Istismar olunan damlarda binanin
hiindiirliiyiindon asili olmayaraq geyd olunan standartin toloblerine uygun olaraq mohaccarlor
nazarda tutulmalidir.

5.19. Anbar binalarinda yeriistii noqliyyatin intensiv horokoti yerlorindo siitunlar va
oyugqlarin gargivalari mexaniki tasirlordon miihafiza olunmali va giivvada olan normativ sanadlarin
talablorins uygun olaraq ronglonmalidir.

Yiiklorin yerlori doyigdirilorkan siitunlarin zodslonmo hallarinin mahdudlagdirilmasi ligiin
bir gayda olaragq, siitunlar boruyaoxsar en kasikli siitunlar tatbiq edilmalidir.

5.20.Yiikloma-yiikbogaltma rampalari vo platformalan yiiklerin vo yiikloma-yiikbogaltma
mexanizmlarin atmosfer yagintilardan miihafizasi taloblori nozers alinmagla layihslondirilmalidir.

Domiryol yiiklomo-yiikbogaltma rampalart ve platformalarin iistiindoki talvar domir
yolunun oxunu 0,5 m-don az olmayaraq ortmolidir, avtomobil rampalarin Gstiindoki talvar iso
rampanin konarindan 1,5 m-doan az olmayaraq avtomobil kegidini 6rtmalidir.

5.21. Yiiklomoa-yiikbogaltma rampalarin uzunlugu yik dovriyyssindon va anbarin
tutumundan, hamginin binanin hacm-planlagdirma hallarindon asili olaraq miiayyan edilmalidir.

Yiikloma-yiikbogaltma rampalarin va platformalarin eni texnoloji va yilikloma-ylikbogaltma
islorinin tohliikasizlik texnikasi taloblarine uygun olaraq gobul edilmalidir.
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Yiiklomo-yiikbosaltma rampalarin vo platformalar: ikidon az olmayaraq pillokanlars va ya
panduslara malik olmalidir.

5.22.Avtomobil noqgliyyat: {ligiin yiikklomo-ylikbosaltma rampalarin konar ndqtosi
avtomobillarin yaxinlagsma torafdon yolun harakat hissasinin sathindan 1,2 m saviyyado olmalidir.

5.23. Domiryol horokat torkibi ligiin yiiklomoa-yilikbosaltma rampalarin va platformalar
I'OCT 9238 —in talablarina uygun olaraq layihalondirilmalidir.

5.24 Anbar binalarinda temperatur, nisbi riitubstlik vo havanin horokat siiroti yiiklorin
saxlanma texnologiyasi toloblorine uygun olaraq qabul edilmalidir. Anbarin daxili makanini xarici
miihitin tosirlorindon izolyasiya edilmok {iglin xarici divarin darvaza oyuqlarinda dokselterlor
qurulmalidir.

Temperaturlar 60 C-don yiiksok olan yiiklor anbarlanan hallarda istiyadavamli désamaler
nazarda tutulmalidir.

6. Binalardan va yerlagsgalordan taxliya
6.1. Odadavamliliq daracesi IV va V' vo konstruktiv yangin tohliikasi sinfi C2 va C3 olan
binalarda toxliya ¢ixislarinin istehsalat yerloggolordon kegmaklo nozords tutulmasina yol verilmir.

A va b kateqoriyali yerloggolora xidmat etmok iigiin nozerds tutulmus miihondis
avadanlqlar olan vo A vo B kateqoriyali yerloggolordon kegmaklo bir toxliys ¢ixigina malik,
daimi is¢i yerlori olmayan yerloggolorin an uzaq noqtesinde olan mosafo 25 m-den ¢ox
olmamalidur.

B, I' va /I kateqoriyal1 yerloggoalordon toxliys ¢ixiglart A vo b kateqoriyali yerlaggoalorin
tambur-sliizlordon kegon sahalari ohato etmamalidir.

6.2. Coxlu istilikayrilmalar olan isti sexlorda qoruyucu konstruksiyalarin isidicisiz
layihalondirilmasina yol verilir.

6.3. 3-cii tip pillakonlor hiindiirliiyli 28 m-don ¢ox olmayan binalarda mortobaden ikinci
toxliya ¢ixig1 kimi totbiq edilo biler, agar binanin har moartobasindo daha ¢ox is¢i olan névbads
islayanlarin say1 asagidaki raqamlarden artiq olmazsa:

15 adam- istonilon kateqoriyali yerloggalori olan goxmartabali binalarda;

50 adam- B1-B3 kateqoriyali yerloggalori olan ikimartabali binalarda;

100 adam- B4, I" va ] kateqoriyali yerlaggalori olan ikimortobali binalarda.

6.5. 7.4 bandinds noazards tutulmus zirzomilorin hor bir hissasindon ikidon az olmayaraq
toxliya ¢ixiglar1 nazardo tutulmalidir.

6.6.Yerlosgonin an uzaqda olan ig yerindon yerloggoaden bilavasito bayira va ya pillaken
gafasina an yaxin toxliya ¢ixisina gadar olan masafo cadval 1-ds geyd olunan qiymatlordan artiq
olmamalidir. Sahasi 1000 m*-dan artiq olan yerlosgalor iigiin cadval 1-do gostarilon masafalor
dahliz iizrs bayira va ya pilloken gofasine gqadar olan yolun uzunlugunu shats edir.

Ogor toxliya ¢ixig1 yerlosgodon dohlize, bayira vo ya pilloken gofasine qonsu
yerlasgalardon kegmakls olarsa, yerloggonin an uzaqda olan ig yerindon qonsu yerlosgadan ¢ixisa
gadar olan masafa qonsu yerloggalorin daha tohliikali kateqoriyalisindan birisi iizra gobul edilir.

Umumi kegid iizro insan axinimin sixlig1 insanlarin sayinin  homin kegidin sahasina olan
nisbati kimi miiayyan edilir.

A va b kateqoriyali yerloggolor tiglin mosafolor tezaligan vo yanar mayelosrin 50 m’-a
barabar dagsma sahasi nozora alinmagla toyin edilmisdir; dagsma sahasinin diger qiymatlorinda,
cadval 1-do gostorilmis mosafolor 50/F omsalina vurulur; burada, F- layihonin texnoloji
bolmasinda miiayyan edilon miimkiin dagsma sahasidir.

Yerloggonin hacminin araliq giymaotlorinde mosafalor xatti interpolyasiya ilo miioyyon
edilir.
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Cadval 1.
Binanin Umumi kegidda insanlarin sixliginda
Yerloggonin Yerlogganin Binanin konstruktiv (insan/m” mosafa, m
hacmi, min.m® kateqoriyasi odadavamliliq yangin 1-5 1-don 3-2 3-don 5-o
' daracasi tohliikasi sinfi | kimi kimi kimi
A, B L IL 100, TV CO 40 25 15
15 -3 gader L 10, 10, IV CO 100 60 40
B1-B3 100, 1V Cl 70 40 30
\' C2,C3 50 30 20
A, B L IL II0, IV CO 60 35 25
30 -a gader B1-B3 I, IL, III, IV Co 145 85 60
111, IV Cl 100 60 40
A, B L IL, III, IV CO 80 50 35
40 B1-B3 L IL 100, IV (6[0) 160 95 65
III, IV Cl 110 65 45
50 A, B L IL II0, IV CO 120 70 50
B1-B3 L IL I, IV Cco 180 105 75
111, IV Cl 160 95 65
A, B LIL IO, IV CO 200 110 85
60 va daha B1-B3 L IL 100, IV CO 200 110 85
coX 111, IV Cl 180 105 75
80 vo daha L IL 100, IV Cco 240 140 100
coxX B1-B3 111, IV Cl 200 110 85
Hocmdoan I, IL, 111, IV CO Moahdud- Moahdud- Moahdud-
asil B4, T lagdirilmir | lagdirilmur lagdirtlmir
olmayaraq I, IV Cl 160 95 65
Vv Mahdud-
lagdirtlmur 120 70 50
Homginin I 11, III, IV CO, Cl1 Mbahdud- Mahdud- Moshdud-
pi| lagdirtlmur | lagdirilmur lagdirilmir
VA C2, C3 160 95 65

Masafalor hiindiirliiyli 6 m-o godor olan binalar {igiin toyin edilmigdir ( bir martabali binalar {igiin
hiindiirliik fermanin asag: hissesino qador qobul edilir); yerloggonin hiindiirliiyii 6 m-dan gox
oldugda masafo artir:-yerloggonin hiindiirliiyii 12 m oldugda- 20%, 18 m olduqda- 30%, 24 m
oldugda- 40%, lakin A vo B kateqoriyali yerloggolor igiin 140 m-don va B kateqoriyah
yerlaggalar liglin 240 m-don ¢ox olmayaraq; yerloggolorin hiindiirlilyiiniin araliq qiymatlorinda
masafalarin artmasi xatti interpolyasiya ilo toyin edilir.
Cadvaller 1-4-do normalar binanin odadavamliliq dorocaesi va konstruktiv yangin tohliikasi
sinfinin nazards tutulmus uygunlagsmalarda binalarin va yangin bélmalarinin kateqoriyalari iigiin
tayin olunmusdur. Bu cadvalerle nozards tutulmamig digar uygunlasmalarda masafa va insanlarin
say1 yerloggolorin baxilan kateqoriyalan {igiin bu gostaricilordon daha pis varianti iizra qabul
edilir.
6.7.Daxili etajerlar vo meydangalar, bir qayda olaraq, ikiden az olmayaraq agiq polad pillakanlara
malik olmalidir. Meydanganin vo ya etajerin har yarusunun dosomosinin sahasi A va B
kateqoriyali yerlasgalar iigiin 108 m>-dan vo B1-B4, " va J| kateqoriyali yerlasgalar iigiin 400 m’-
dan ¢ox olmadiqda bir pillakanin layihalondirilmasina yol verilir.
Etajerlordo va meydancgalarda oan uzaq noqtaden an yaxin toxliya gixisina gadar olan masafa
2-ci tip pillokan iizra toxliys yolunun uzunlugu nazars alinmagqla cadval 1 iizra gobul edilir.

Meydangalardan vo sahosi istonilon noqtads mortabanin sahasinin 40%-dan cox olan
etajer yaruslarindan toxliya ¢ixislar, onlarda daimi isgi yerlori oldugda pillokan goafasindon nazerdo
tutulmalidir.

Taxliya ¢ixislarindan birinin 3-cii tip pillokon kimi nazards tutulmasina yol verilir.
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6.8. Odadavamliliq daracasi IV , yangin tohliikaliyi sinfi C2 va C3 olan bir va ikimartbali
binalarda on uzaqda olan ig¢i yerdoan daha daxin toxliya ¢ixigina qoador olan mosafo
asagidakilardan artiq qabul edilmamoalidir:

-B1-B3  kateqoriyali birmortobali binalarda - 50 m, B4, ' va ]I kateqoriyali
birmartabali binalarda -80 m;

- B1-B3 kateqoriyal1 ikimortoboli binalarda - 40 m, B4, I' va ]I kateqoriyah
ikimartabali binalarda -60 m.

Yerloggalordo daha goxsayli novbodo, dosomonin avadanliglarla tutulmamis sahasi bir
isloyon iigiin 75 m” va daha ¢ox togkil edorso, gostarilon mosafalorin 50% artirilmasina yol
verilir.

Bl- B4, T vo ]I kateqoriyali yerlaggolori olan binalarda gostorilon masafalora riayat olunmasi
miimkiin olmadiqda toxliya ¢ixiglar1 xarici divarlarda binanin perimetri {izro har 72 m-don bir
yerlagdirilmoalidir.

Pilloken marsinin eni (ikinci martabadan onun iistii ils toxliys olunan adamlarin sayindan
asil1 olaraq), hamginin toxliys yollarinda qapilarin, dohlizlorin va ya kegidlorin eni 100 adama
0,6m hesabi ilo gobul edilmalidir.

6.9. Sahasi 1000 m*-dan artiq olmayan on uzaqda yerlogon yerloggonin qapisindan bayira
va ya pillakon gofososing an yaxin ¢ixisa gqodar olan mosafo cadval 2-da gostarilanlardon gox
olmamalidir. '

Bir mortobado miixtolif kateqoriyali yerloggolor yerlogdikde on wuzaqda yerlason
yerlaggonin qapisindan bayira va ya pillokon gofasesine an yaxin ¢ixisa qader olan  mosafa
(dahliz iizro) daha tohlikali kateqoriya {izro miiayyan edilir.

Dohlizdo adam sixlig1 yerloggolordon dohlize toxliys olunan adamlarin sayinin hamin
dahlizin sahasina olan nisboti kimi miioyyan edilir, bu zaman yerlasgalordon dohlizo agilan
qapilar oldugda iimumi dohlizin eni asagidaki kimi azaldilmig qobul edilir:

-qapilar birtarafli yerlosdikde- qap1 ¢argivesinin eninin yarist qadar;

- qapilar ikitorofli yerlogdikde- qap1 ¢argivasinin eni godar.

Cadval 2.
Yerloggonin | Binanin Binanin Dohlizdo adamlarin sixhiginda (insan/m”,
Cixigin kateqoriyasit | odadavamliliq konstruktiv bayira vo ya on yaxin pillokon gofasasing
yerlosmasi daracasi yangin qadar olan dohliz lizro mosafs, m
t?hlﬁk:’Si 2-ya qador | 2-don 3-don 4-don
sinfi 3-5 qodar | 4-2 gador | 5-5 qodor
A, B L IL IO, IV CO 60 50 40 35
Bayira va ya L IL, IIL, IV (6[0) 120 95 80 65
pillokan BI1-B3 11, IV Cl 85 65 55 45
qafasasing normalasdinlmir | C2, C3 60 50 40 35
olan iki
gIxigin L, IT, ITI, IV (6[0) 180 140 120 100
arasinda B4,T, 11 11, IV Cl 125 100 85 70
normalagdinlmir | C2, C3 90 70 60 50
Kateqoriyadan | I, I, ITI, IV CO 30 25 20 15
Tupik asili I, IV Cl 20 15 15 10
dahliza olmayaraq normalasdinlmir | C2, C3 15 10 10 8

6.10.Yerloggadon toxliys ¢ixiginin (gapisinin) eni bu ¢ixigdan toxliys olunan adamlarin {imumi
sayindan va ¢ixisin (qapmnin) 1 m enina diison adamlarin cadval 3-ds toyin edilmis sayindan asili
olaraq, lakin dayaq- harakat sisteminin foaliyyati pozulmus isloyan aliller oldugda 0,9 m-den az
olmayaraq qobul edilir.
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Yerloggonin hocminin araliq qiymatlorinde

interpolyasiya tisulu ils toyin edilir.

Hiindiirliiyli 6 m-don ¢ox olan yerloggonin toxliya ¢ixiginin (qapisinin)

¢ixisin 1 m enina diigon adamlarin sayi

I m enina

adamlarin sayr asagidaki hallarda artinlir: yerloggonin hiindiirliiyii 12 m olduqda-20%, 18 m
oldugda — 30%, 24 m olduqda -40%; yerlosgonin hiindiirliiylinlin araliq qiymatlorinda toxliys

¢ixiginin 1 m enina diigon adamlarin say1 interpolyasiya tisulu ils tayin edilir.

Cadval 3.
Yerlaggonin Yerlasgoanin Binanin Binanin konstruktiv Toxliya  ¢ixigin
hacmi,min.m’ kateqoriyasi odadavamliliq yangin tohliikasi (gapinin) Im
doracasi sinfi enina diison
adamlarin  say,
adam
A, b L, IT, 111, IV CO 45
15 -2 qodor L IL II0, IV CcO 110
BI1-B3 I, IV Cl 75
, Normalagdirilmir C2,C3 35
A, b L IL, 110, IV CO 65
30 -a gadar B1-B3 L 1L, 1L, IV co 155
111, IV Cl 110
A, b I, IT, 111, IV CO 85
40 B1-B3 L II, I, IV CO 175
111, IV Cl 120
50 A b LI 10, IV CcO 130
B1-B3 L II, 11, IV CO 195
111, IV Cl 135
A, B L II, 111, IV CO 150
60 vo daha B1-B3 LII, 0, IV CO 220
GOX I, IV Cl 155
80 va daha LIL OL IV CO 260
GOX BI-B3 11, IV Cl 220
Hacmdan asili I, I, 10, TV CO 260
olmayaraq B4, T 11, IV Cl 180
Normalagdirilmir 2,03 130
Homginin b Normalagdirilmir Normalagdirilmir Normalagdiriimir

6.11.Dahlizdon bayira va ya pillokan gafasasine toxliys ¢ixisin (qapinin) eni bu ¢ixigdan toxliya
olunan adamlarin say1 va ¢ixisin (qapinin) 1 m enino diigon cadval 4-da toyin edilmis adamlarin
sayindan asili olaraq, lakin 0,8 m-don az olmayaraq, dayaq- harakat sisteminin faaliyysti pozulmug
islayan alillar oldugda iso 0,9 m-dan az olmayaraq qobul edilir.

Cadval 4
Dohlizo ¢ixig1 olan daha ¢ox Binanin Binanin  konstruktiv Dohlizdon toxliya
yangin tohliikali yerloggonin odadavamliliq yangin tohliikasi sinfi ¢ixigin (qapinin) 1
kateqoriyasi doracasi m enina diigon
adamlarin  sayi,
adam
A, B L IT, ITI, TV (60) 85
B1-B3 L IL I, IV (60) 175
v Cl 120
Normalagdirilmir C2,C3 85
B4,T, [ LI, II0, IV CcO 260
v Cl 180
Normalagdirilmir C2,C3 130
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6.12. Dayaq- harakat sisteminin foaliyyati pozulmus isloyan alillor olduqda pillokan marginin eni
1,2 m-don az olmayaraq qabul edilir.

6.13. 2-ci tip-H2 tiistiilanmayan pillokan gofasalori T’ va JI kateqoriyali binalarda hiindiirliik iizro
hor 30 m-don bir, B kateqoriyali binalarda har 20 m-don bir iki marsin hiindiirliiyiinda
yangmaleyhina biitév arakesmolorlo aynlmalidir (pilloken gofasinin bir hissasinden o biri
hissasina pillokan gafasinin hacmindan konar kegidla).

6.14. Yerloggalordo va dohlizlords qiivvade olan normativ senadlorin talabloring uygun olaraq
yangin bas verdiyi hallarda tiistiiniin kanarlagdirilmasi nazards tutulmalidir.

6.15. Tistiiniin konarlasdirnlmasinda nozers alinan agilan zenit fanorlori ortiiylin sahosi iizra
barabar yerlagdirilmalidir.

7. Yangin yayllmanin gargisinin alinmasi
7.1.Binanin odadavamliliq doracasi, konstruktiv yangin tohliikasi sinfi, hiindiirliiyli vo yangin
b6lmasi hiidudlarinda mortabanin sahasi cadval § iizra qobul edilmalidir.

Istonilon noqtads sahasi yerlosgonin sahasinin 40% -don ¢ox olan meydangalar, etajerlor
vo antresollar olduqda miortobonin sahasi martabalorin say1 4.5 bondi iizro muayyan edilon
¢oxmartabali binalar tigiin oldugu kimi toyin edilir.

Odadavamliliq daracasi IV yangin tohliikasi sinfi CO va  Cl, hamg¢inin odadavamliliq
doracasi V' olan binalar istisna olmagla, yerloggalor avtomatik yanginsondiirms sistemlori ilo
tachiz edildikds cadval 5 —da gostorilon sahalorin 100% artirilmasina yol verilir.

Qonsu (yanasi)mortabalarin ortiiklorinds agiq texnoloji oyuqglar olduqda bu mortobalarin com
sahasi cadval 5-da gostarilon moarabs sahasindan gox olmamalidir.

B kateqoriyali binalarda B1 kateqoriyali yerlosgolor olduqda cadval 5-do gostorilon binanin
hiindiirliiylinii vo yangin bélmasi hiidudlarinda martabonin sahasini 25% azaltmaq lazimdir.
Cadval 5-da binalarin va yangin bélmalarin kateqoriyalari {igiin normalar binanin odadavamlihq
doracasi va konstruktiv yangin tohlilkkesi sinfinin nozerde tutulmug uygunlagmalarinda
(birlasmalarindo) toyin edilmisdir.

Cadval 5-da nozerda tutulmamis diger uygunlasmalarda binanin hiindiirliiyii vo martabanin sahasi
hamin kateqoriyali binalar iigiin bu géstaricilorin daha pisi iizra gobul edilmalidir.

7.2.1V_ odadavamliliq daracali C2 yangin tokliikasi sinifli bir mortabali binalarda iimumi
sahasi 300 m”-dan ¢ox olmayan A va b kateqoriyali yerlosgolrin yerlogdirilmasina yol verilir.
Bu zaman qeyd olunan yerlosgalor 1-ci tip yangnoleyhino arakesmolorls va 3-cii tip
yanginaleyhina ortiiklorle ayrilmalidir. Bu yerloggalorin xarici  divarlann KO va K1 sinifli
olmalidur.

IV odadavamliliq deracali C2 va C3 yangin tokliikosi sinifli, sahasi 75 m>-dan ¢oX
olmayan A vo B kateqoriyali bir martabali mobil binalarin layiholondirilmasina yol verilir.

7.3.Bir binada va ya yerloggado partlayis-yangin vo yangin tohliikali miixtalif texnoloji
proseslar yerlogdirildikde patlayisin vo yanginin yayilimasinin qarsisim alan tadbirlor nozarde
tutulmahdir. Bu tadbirlorin somaraliliyi layihanin texnoloji bolmesinde MCH 2.02-01-nin 7.3
bandine uygun olaraq asaslandirilmalidir. Ogar geyd olunan tadbirlor kifayat qodar somorsali
olmazsa, onda partlayisyangin vo yangin tohliikeli miixtolif texnoloji proseslor ayri-ayri
yerlosgalorda yerlaggalorda yerlogdirilmalidir; bu zaman miixtalif kateqoriyal: A, B,B1, B2, B3
yerlaggalar bir-birindon, hamginin bu yerloggalor B4, I' va ]I kateqoriyali yerlosgalordan va
dohlizlorden asagida qeyd olunan tipli yanginaleyhins arakasmolor va yangnaleyhina értiiklarlo
ayrilmahdir:

- I odadavamliliq doracali binalarda- 1-ci tip yanginoleyhino arakesmolorla, 2-ci tip
yanginaleyhina ortiiklarle (martobaarasi va zirzomi iistiindoki);

- 1II vo III odadavamliliq daracali binalarda -1-ci tip yanginaleyhino arakasmolarla, IV
odadavamliliq daracali, CO,C1 yangmn tohliikesi siniffi binalarda -2-ci tip yangmoleyhina
arakasmolarls, IV odadavamliliq doracali, C2,C3 yangin tohliikesi siniffi binalarda B1-B3
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6.12. Dayaq- harakat sisteminin faaliyyati pozulmus isloyan alillor olduqgda pillokan marginin eni
1,2 m-dan az olmayaraq gabul edilir.

6.13. 2-ci tip-H2 tiistiilonmoyan pilloken gofosalari T' va JI kateqoriyali binalarda hiindiirliik iizro
hor 30 m-don bir, B kateqoriyali binalarda har 20 m-don bir iki marsin hiindiirliiyiinda
yangmnaleyhino biitév arakesmolorlo aynlmalidir (pilloken gofasinin bir hissasinden o biri
hissasina pillokan gafasinin hacmindan konar kegidla).

6.14. Yerloggolordo va dshlizlords qiivvade olan normativ senadlorin talabloring uygun olaraq
yangin bas verdiyi hallarda tiistiiniin konarlasdirilmasi nazards tutulmalidir.

6.15. Tistiiniin konarlasdinlmasinda nozers alinan agilan zenit fanoarlori Ortiiylin sahosi lizra
barabar yerlagdirilmalidir.

7. Yangin yayllmanin qargisinin alinmasi
7.1.Binanin odadavamliliq doracasi, konstruktiv yangin tohliikasi sinfi, hiindiirliiyli vo yangin
b6lmasi hiidudlarinda martabanin sahasi cadval 5 iizra qobul edilmalidir.

Istonilon ndqtada sahasi yerlosgonin sahasinin 40% -don ¢ox olan meydangalar, etajerlor
vo antresollar olduqda mortabanin sahasi mortobolorin sayr 4.5 bandi iizra muayyen edilon
goxmartabali binalar iigiin oldugu kimi tayin edilir.

Odadavamliliq daracasi IV yangmn tohliikasi sinfi CO va  Cl, hamginin odadavamliliq
doracasi V olan binalar istisna olmagla, yerlosgolor avtomatik yangmsondiirmo sistemlari ilo
tachiz edildikds cadval 5 —da gosterilon sahalorin 100% artirilmasina yol verilir.

Qonsu (yanasi)mortabalarin ortiiklorindo agiq texnoloji oyuqlar oldugda bu mortabalorin com
sahasi cadval 5-da gostarilon marabs sahasindan ¢ox olmamalidir.

B kateqoriyali binalarda B1 kateqoriyali yerloggolor oldugda cadval 5-da gostorilon binanin
hiindiirliiylinii vo yangin bélmasi hiidudlarinda martabonin sahasini 25% azaltmaq lazimdir.
Cadval 5-da binalarin v yangi bolmalarin kateqoriyalar: {igiin normalar binanin odadavamlihiq
doracasi vo konstruktiv yangin tohliikkesi sinfinin nozerds tutulmug uygunlagmalarinda
(birlosmalarinds) toyin edilmisdir.

Cadval 5-da nazards tutulmamis digar uygunlasmalarda binanin hiindiirliiyli vo martabanin sahasi
hamin kateqoriyali binalar tigiin bu géstaricilorin daha pisi iizra gebul edilmalidir.

7.2.1V_ odadavamliliq daracali C2 yangin tokliikasi sinifli bir mortabali binalarda iimumi
sahasi 300 m”-dan ¢ox olmayan A vo b kateqoriyal1 yerlosgalrin yerlogdirilmasina yol verilir.
Bu zaman qeyd olunan yerlosgalor 1-ci tip yangnaleyhino arakosmolorlo va 3-cii tip
yanginaleyhina ortiiklorle ayrilmalidir. Bu yerloggalorin xarici  divarlant KO va K1 sinifli
olmalidur.

IV odadavamliliq deracali C2 va C3 yan@in tokliikosi sinifli, sahasi 75 m’-dan ¢OX
olmayan A vo B kateqoriyali bir martobali mobil binalarin layiholondirilmasina yol verilir.

7.3.Bir binada va ya yerlosgado partlayis-yangin vo yangin tohliikali miixtalif texnoloji
proseslar yerlosdirildikde patlayisin vo yanginin yayilimasinin qarsisim alan tadbirlor nozarda
tutulmalidir. Bu todbirlorin semaraliliyi layihanin texnoloji bolmesinde MCH 2.02-01-nin 7.3
bandina uygun olaraq asaslandirilmalidir. Ogar qeyd olunan tadbirlor kifayat qodar samarali
olmazsa, onda partlayigyangin vo yangin tohliikeli miixtolif texnoloji proseslor ayri-ayri
yerlosgalorda yerlaggalorda yerlosdirilmolidir; bu zaman miixtalif kateqoriyali A, B,B1, B2, B3
yerlaggalar bir-birindon, hamginin bu yerloggalor B4, I' va ]I kateqoriyali yerlosgalordan va
dohlizlorden asagida qeyd olunan tipli yanginsleyhina arakasmolar vo yanginaleyhina ortiiklarla
ayrilmahdir:

- I odadavamliliq doracali binalarda- 1-ci tip yanginoleyhino arakesmolorla, 2-ci tip
yanginaleyhina ortiiklarle (martobaarasi va zirzomi iistiindoki);

- II vo III odadavamliliq daracali binalarda -1-ci tip yanginaleyhina arakasmolorla, IV
odadavamliliq daracali, CO,C1 yangmn tohliikesi siniffi binalarda -2-ci tip yangmoleyhina
arakosmolorls, IV odadavamliliq doracali, C2,C3 yangin tohliikesi siniffi binalarda B1-B3
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kateqoriyal yerloggoalor-2-ci tip yanginaleyhins arakasmolorlo, A va B kateqoriyali yerlaggalar isa
bond 7.2 —ys uygun olaraq 3-cii tip yanginaleyhina ortiiklarlo (martoboarasi va zirzominin
ustiindan).

Cadval 5
Binanin vo ya | Binanin | Binanin Binanin Binanin  yangin  bélmesi  hiidudlarinda
yangin hiindiir- | odadavamliliq| konstruktiv martabanin sahasi, m”
b('ilmas_mm liyi*, m| doracasi yangin 1 martobali 2 mortabali | 3 martobali
kateqoriyasi tohliikasi sinfi va daha gox
A, B 36 I CO Mohdudlagdirilmir 5200 3500
36 II Cco Moahdudlagdirilmir 5200 3500
A 24 111 (6[0) 7800 3500 2600
- v CO 3500 - -
36 II Co Mbohdudlagdiriimir 10400 7800
b :
24 11 (6[0) 7800 3500 2600
- 1\% (6[0) 3500 - -
48 I 1I (6[0) Moahdudlagdirilmir 25000 10400
7800** 5200**
24 1 (6[0) 25000 10400 5200
B 5200%** 3600**
18 1A% CO,C1 25000 10400 -
18 1A% C2,C3 2600 2000 -
12 \% Normalagidirilmur 1200 600%** s
54 L Cco Mohdudlagdirilmir
36 1 co Mohdudlagdirilmr 25000 10400
r 30 m cl Mohdudlagdirilmir 10400 7800
24 v co Moahdudlagdirilmir 10400 5200
18 v cl 6500 5200 -
54 LII CO Moahdudlagdirilmir
36 1 co Mahdudlagdirilmir 50000 15000
30 1 Cl Mohdudlagdirlmr 25000 10400
A 24 v CO,Cl1 Mohdudlasdirilmur 25000 7800
18 v C2,C3 10400 7800 -
12 \ Normalagdinlmir | 260 1500 2
*Bu cadvalda verilmis binanin hiindiirliiyii 1-ci martobanin désomasindan yuxari martabanin (texniki moartaba do
daxil olmaqla) tavanmna qadar olan hiindiirliiklo 6lgiiliir; tavanin hiindiirlityii dayison olduqda martabonin orta
hiindiirlityii gobul edilir.
Yangin tohliikasi sinfi CO va C1 olan birmartabaili binalarin hiindiirliyii normalagdirilmur.
** Agac emal istehsal saholari iigiin.
*** Agackason dozgahlarin say1 4-2 qadar olan agac-kason sexlari, ilkin agac emal sexlori vo agac dograyan
sexlar iigiin.
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7.4.Zirzomilor, onlarda Bl, B3 kateqoriyal yerlasggalsr yerlogdirildikde  1-ci tip
yanginaleyhina arakosmolorlo  hor birinin sahasi 3000 m” —don artiq olmayan hissalora
ayrilmalidir, bu zaman har bir hissenin eni (xarici davardan hesablayaraq) bir qayda olaraq, 30 m-
don artiq olmamahdir. Qeyd olunan yerloggalordo, tiistiigokonin qurasdirilmas tigiin uzunlugu 1,8
m, eni 0,8 m-don az olmayan ¢alali, eni 0,75 m-don, hiindiirliiyi 1,2 m-don az olmayan
pancaralar nazards tutulmalidir. Poancaoralarin iimumi sahasi yerloggonin désomasinin sahasinin 0,2
%-don az qabul edilmomalidir. Sahasi 1000 m*-don artiq olan yerlaggolordo iki pancoradon az
olmayaraq noazordo tutulmalidir. Zirzomilorin istiindoki  ortiklor REI 45 az olmayan
yanginadavamliliq haddins malik olmalidir.

Dahlizlorin eni 2 m-don az olmamali vo onlardan bilavasita bayira va ya ayrilmig pillakon
gofasasina ¢ixis olmahdir. Doahlizleri yerloggoalordon ayiran arakasmolor 1-ci tip yanginaleyhina
olmalidur.

B1, B3 kateqoriyal1 yerlosgalori olan zirzomilor, hansilar ki, istehsalin texnoloji taloblorina
gora xarici divarlarin yaxinlhiginda yerlogdirilo bilmaz, qiivvado olan normativ sanadlorin
taloblarine uygun olaraq tiistiikonarlagdirma sistemi qurulmaqla yanginsleyhina arakasmolorlo
sahasi 1500 m”-dan ¢ox olmayan hissalors ayrilmalidir.

7.5. A vo b kateqoriyal1 yerloggalora biitiin tip lokomotivlaerin, parovoz va teplovozlarin
1so-hamg¢inin B1-B3 kateqoriyali yerlaggalars va ortiiklarin konstruksiyalari K2 va K3 sinifli olan
yerlasgolora girisi nazards tutulmamalidir.

7.6. A vo b kateqoriyal1 yerloggolordo biitiin mortobalords liftlorin qabaginda daimi hava
basqist olan 1-ci tip tambur sliizlor nozorde tutulmalidir. A vo b kateqoriyali yerloggalarin
liftlorin masin  bélmoalarinds qilivvads olan normativ sanadlarin taloblarina uygun olaraq daimi
hava basqisi nazords tutulmalidir.

7.7. Igindo tezalisan, yanar vo toksik mayelor olan aparatlar, qurgular va avadanhqlar
quragdirlmig ortiikk va texnoloji meydanga saholori yanmayam materiallardan olan biitov bortlara
va ya althglara malik olmahdir. Bortlarin hiindiirliiyli vo bortlar vo ya althiqlar arasindaki saho
layihonin texnoloji bélmasinda tayin edilir.

7.8.1'3 vo I'4 qrupa aid materiallardan olan isigburaxan elementli zenit fanarlari yalnz I, 11
va III odadavamliliq deracali CO yangin tohliikasi sinifli binalarda, HI" va I'l yangin tohlikali
materiallardan ortiiklii vo ¢inqildan miihafizo qati olan rulon ortiiklii B4, I' vo ]I kateqoriyali
yerlasgalarda tatbiq olunmasina yol verilir.Bela fanarlarin isigburaxan elementlarin {imumi sahasi
Ortliylin imumi sahasinin 15%-don ¢ox olmamalidir, bir fonorin oyugunun sahasi- igigburaxan
elementlorin xiisusi gokisi 20 kq/m*-dan artiq olmadiqda 12 m®-den gox va xiisusi ¢aki 10 kq/m*-
dan artiq olmadigda ise -18 m*-den ¢ox olmamalidir. Bu zaman rulon értiik ¢ingildan miihafiza
qatina malik olmalidur.

Bu fanarlor arasindaki mosafa (isigda) oyuqlarin sahasi 6-dan 18 m*-a qador oldugda 6 m-
don az va oyuglarin sahasi 6 m’-a godar oldugda 3 m-don az olmamalidir.

Fonarlor qrup soklinds birlogdirildikde onlar bir fonor kimi qobul edilir, hansina ki,
yuxarida geyd olunan biitiin mahdudiyatler aid edilir.

I'3 va T'4 qrupa aid materiallardan olan isigburaxan dolduruculu zenit fonarlori arasinda
binanin Ortliylinlin uzununa v enina istigamatlords haor 54 m-don bir eni 6 m-don az olmayan
araliglar nazords tutulmalidir. Yanginaleyhino divarlardan geyd olunan zenit fonarlorine goder
tifligi xott lizro masafo 5 m-don az olmamalidir.

7.9. Yangin bolmolerinin daxil olmas: iigilin nazords tutulmus 3-tip pillokanlorin eni
0,7 m-dan az olmamalidir.

Miizakiralar iigiin taklif va iradlarinizi jurnalin redaksiyasina gandarmayiniz xahis olunur.
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7.4.Zirzomilor, onlarda BIl, B3 kateqoriyali yerlos galar yerlogdirildikde  1-ci tip
yanginoleyhina arakosmolorlo  hor birinin sahasi 3000 m° —don artiq olmayan hissalora
ayrilmalidir, bu zaman har bir hissonin eni (xarici davardan hesablayaraq) bir qayda olaraq, 30 m-
don artiq olmamahdir. Qeyd olunan yerloggalordo, tiistiigokonin qurasdirilmas: tigiin uzunlugu 1,8
m, eni 0,8 m-don az olmayan ¢alali, eni 0,75 m-don, hiindiirliiyii 1,2 m-don az olmayan
pancaralar nazards tutulmalidir. Pancaralarin { umum1 sahasi yerloggonin dogomosinin sahasinin 0,2
%-don az qobul edilmamalidir. Sahasi 1000 m?-don artiq olan yerloggolordo iki pancoradon az
olmayaraq noazorde tutulmalidir. Zirzomilorin istiindoki  ortiklor REI 45 az olmayan
yanginadavamliliq haddina malik olmalidir.

Dahlizlorin eni 2 m-don az olmamali vo onlardan bilavasits bayira va ya ayrilmig pillokon
gofasasina ¢ixis olmahidir. Dohlizlori yerloggoalordon ayiran arakasmolor 1-ci tip yanginaleyhina
olmalidir.

B1, B3 kateqoriyal1 yerlasgalari olan zirzomilor, hansilar ki, istehsalin texnoloji talablarina
gora xarici divarlarin yaxinhiginda yerlogdirilo bilmoaz, qlivvado olan normativ sanadlorin
taloblarina uygun olaraq tiistiikonarlagdirma sistemi qurulmagqla yanginsleyhino arakosmalarla

sahasi 1500 m”-dan ¢ox olmayan hissalora ayrilmalidir.

7.5. A vo b kateqoriyal1 yerlaggalora biitiin tip lokomotivlarin, parovoz va teplovozlarin
iso-hamginin B1-B3 kateqoriyali yerlaggalora va ortiiklorin konstruksiyalari K2 va K3 sinifli olan
yerlasgoalora girisi nozords tutulmamalidir.

7.6. A vo b kateqoriyal1 yerloggolordo biitiin mortobslords liftlorin qabaginda daimi hava
basqis1 olan 1-ci tip tambur sliizlor nozordo tutulmahidir. A vo B kateqoriyali yerlaggalarin
liftlorin masin  bélmoalarinds qlivvads olan normativ sanadlarin taloblarina uygun olaraq daimi
hava basqisi nazardos tutulmalidir.

7.7. Igindo tezaligan, yanar vo toksik mayelor olan aparatlar, qurgular vo avadanhglar
quragdirilmig ortiik vo texnoloji meydanga sahoalori yanmayam materiallardan olan biitév bortlara
va ya althglara malik olmahdir. Bortlarin hiindiirlityli vo bortlar vo ya althiglar arasindaki saha
layihanin texnoloji bélmasinda tayin edilir.

7.8.1'3 vo I'4 gqrupa aid materiallardan olan isigburaxan elementli zenit fonarlari yalniz I, 11
va III odadavamliliq deracali CO yangin tohliikasi sinifli binalarda, HI" va I'l yangin tohlikali
materiallardan ortiiklii vo ¢inqildan miihafizo qat1 olan rulon ortiiklii B4, I' vo ]I kateqoriyali
yerlosgalarda tatbiq olunmasina yol verilir.Bela fanarlarin isigburaxan elementlarin {imumi sahasi
Ortiiylin imumi sahasinin lS%-dsn ¢ox olmamalidir, bir fanarm oyugunun sahasi- 1$1qburaxan
elementlorin xiisusi gokisi 20 kq/m -dan artiq olmadigda 12 m?-den gox va xiisusi ¢aki 10 kq/m*-
dan artiq olmadiqda iso -18 m ?-dan gox olmamalidir. Bu zaman rulon ortiik ¢inqildan miihafiza
qatina malik olmalidir.

Bu fanarlor arasindaki mosafa (isiqda) oyuglarin sahasi 6-dan 18 m?*-a qader oldugda 6 m-
donaz vo oyuglarin sahasi 6 m”-a qador oldugda 3 m-don az olmamalidir.

Fonarlor qrup soklindo birlagdirildikdo onlar bir fonor kimi gobul edilir, hansina ki,
yuxarida geyd olunan biitiin mahdudiyatlor aid edilir.

I'3 va I'4 qrupa aid materiallardan olan isigburaxan dolduruculu zenit fonarlori arasinda
binanin Ortliyliniin uzununa vo enina istiqamatlordo hor 54 m-don bir eni 6 m-don az olmayan
araliglar nazords tutulmalidir. Yanginaleyhina divarlardan geyd olunan zenit fonarlorina qodar
lifligi xatt {izro mosafo 5 m-don az olmamalidir.

7.9. Yangin bolmolorinin daxil olmasi iigiin nazorde tutulmus 3-tip pillokenlorin eni
0,7 m-don az olmamalidur.

Miizakiralar iigiin taklif va iradlarinizi jurnalin redaksiyasina gandarmayiniz xahis olunur.
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Elmi-texniki maqalanin hazirlanma qaydalar

Elmi-texniki moqalo elmin asagidaki istiqgamotlorine uygun olaraq elmi yeniliklari oks
etdirmaklo hazirlanmalidir:

1. Memarliq va gsharsalma.

2. Zazaloyadavaml tikintilar.

3. Ingaat konstruksiyalari, bina va qurgular.

4. Geotexnika v ingaatin ekologiyasi.

5. Ingaat materiallari.

6. Ingaatin toskili va idara olunmasi.

7. Tikinti norma vo qaydalarinin tokmillagdirilmasi.

8. Tikinti praktikasinda beynolxalq va respublika yeniliklari.

Elmi moaqalslor azarbaycan, rus va ingilis dillorinde hacmi 3 sahifadoan az, 8 sahifadan gox
olmamagqla  formati: A4, faylin format::MS Word vo ya RTF; Times New Romanda 12 sriftlo,
1 intervalla yigilmalidir;  veroqin kenarlar: yuxari vo asagi toroflor-2 sm, sol torof-1,5 sm,
sag torof-3 sm. ©gor mogqalodo sokillor olarsa, gokillor motno uygun olaraq elektron gokilds
1 dytimds 300 pikselden ( vo ya 300 dpi ) az olmayaraq jped, tiff vo ya eps formatinda
yerlogdirilmalidir. :

Sokillar gokilalt1 yazi va siralama il miisayiat olunmalidir .

Istifado edilmis adobiyyat siyahis1 AAK-in taloblarine uygun tortib olunmalidr.

Fiziki qiymatlorin 6lgiilori vo parametrlari CU sistemi ila verilmoalildir.

Maqalalar asagidaki ardicilligla yigilmalidir: varaqin solunda yuxarida UOT; 1 intervaldan
sonra maqalonin adi 12 keql adi sriftlo, qara; 1 interval, miiollifin (-lorin) adi, atasinin adi, soyadi

12 keql sriftlo kursiv, qara; 1 interval, togkilatin tam adi, sohor 12 keql sriftla, kursiv; 2 interval,
maqgalonin matni.
Yuxaridaki taloblors uygun olmayan maqalslar gobul olunmur.
Masul katibin elektron iinvani: e-mail: azimeti_elmikatib@mail.ru; tel. (012) 596 37 60

Hpaewza no0zZ0MmoeKu nayuuo-mexnuuecxoﬁ cmambvlu

IIpyHMMalOTCS OpPHUIMHANbHBIE CTAaThbU IO LIMPOKOH  TEMaTUKe AapXUTEKTYpSI, Ipaxo-
CTPOMTENIBCTBA, CTPOUTENIBHBIX KOHCTPYKIMH, CEHCMOCTOMKOTO CTPOUTENILCTBA, T€OTEXHUKH BOJIO-
CHaOXeHHMs M KaHAJIM3allMH, COBEPLICHCTBOBAHMS CTPOMTENBHBIX HOPM H TIPaBHJ, OpraHU3alMH
CTPOMTENIBHOTO IIPOM3BOJICTBA U CTPOUTENIBLHON IKOJIOTHH.

CraTbu NPUHUMAIOTCS B [€YaTHOM M DJICKTPOHHOM BHIE, 00beMOM OT 3-8 CTpaHHMII TEKCTa,
HaOpaHHOrO Ha  KOMIIBIOTEPE M HareyaTaHHOro IpHGTOM 12-ro Kerins ¢ OAMHOYHBIM
uHTepBanoM ). Ilons: crneBa, cBepXy M CHM3Y - 2CM, CripaBa- 1 cM.

CraTby NpMHUMAIOTCS Ha a3epOaiPkaHCKOM, WIIH aHTJIMHCKOM , HIIM PYCCKOM SI3BIKAX.

B Havane cratbu B neBoM yriry ykaseiBaercs Y K.

Cratbu conpoBokaaroTcs aHHoTauusamu (mo 100-150) cnoB Ha a3sepOaiikaHCKOM, aHIJIMIA-
CKOM M PYCCKOM S3bIKaX, a TaK)Ke CIHCKOM KIII04eBbIX cloB (5-10 cnoB) Ha a3epOaiikaHCKOM,
AHTJIMHCKOM M PYCCKOM f3bIKaXx.

HasBanue cratby, ¢(aMuius ¥ MHULKAIBI aBTOpa (aBTOPOB), AAIOTCA Ha azepOaiipKaHCKOM,
aHTJIMICKOM H pycCKOM si3bikaxX. @amuius (1) aBTOpa (OB) CONMPOBOXIAIOTCS JODKHOCTBIO, MECTOM
paboTEl ¥ 3NEKTPOHHBIM ajipecoM. CTpyKTypa CTaThbH JOJDKHA IO BO3MOXXHOCTH BKJIIOYATh BBEJIE-
HHE, METOAMKY HCCIEJOBAHHA, XapaKTEPUCTHKY OOBEKTa HCCIENOBAaHHUA, PE3yNbTaThl M BBIBOJBI
(zaximoueHue).

EnexkTpoHHas 1oyTa OTBECTBEHHOTO cexpeTaps: e-mail: azimeti_elmikatib@mail.ru;

tel. (012) 596 37 60



Azarbaycan  Ingaat va Memarly  Elmi-Tadgiqat  Institutu
respublikanin miixtalif qurumlarimin sifarigi asasinda konstruksiyalary
deformasiyaya  ugramis, qoza vaziyyatina diigmiig bina va qurgularmn
mithandisi - miiayinasi, yenidonqurulmasi, barpa va giiclandirilmasi
istigamatinds Baki saharinin memarlq inciloriva unikal binalar: olan
Azarbaycan  Doviat ~ Filarmoniyasimm, Milli Elmlor Akademiyasinin,
Baky Diviat Universitetinin, Milli Dram Teatrinin, Ganc Tamagagilar
Teatriin, Nazirlor Kabinetinin, Sahriyar adina Madaniyyat Markazinin,
Rus Dram Teatrimn, Kukla Teatrinin, R.Mustafayev adina Incasanat
Muzeyinin, Nizami kinoteatriuin binalarimi mithandisi miiayina etmis
va giiclondirilmasina dair islanmis mithandisi takliflor tathiq olunub.

H.9liyev adina Beynalxalq Aeroportun, Naxcivan, Ganca, Lankaran,
Yeviax, Qabalo vo Zaqatala aeroportlarinin ugug-enma zolaglarimin
siikan yollariin va tayyara dayanacaglars meydancalarinin siini ortiik
konstruksiyalar miihandisi miiayina olunmus, yiikgotiirma qabiliyyati
qiymatlandirilmis va miivafiq elmi hesabatlarin naticalori tathiq olunub.

Eyni zamanda, yamaclarda va siiriisma taohliikasi olan arazilorda
bina va qurgularin layihalondirilmasi va ingasi, dayanatsiz strukturlu
qruntlarda tikinti iglorinin aparimas: istigamatinda yerina yetirilmis
todqiqatlarin naticalori olan elmi yeniliklor Vilag¢ay su qovsaginin
tikintisinda, Ukraynamin Kanevsk vo Kaxovsk su bandlarinda tathiq
olunub.



Saki Xan sarayr. 1789-1797.

9"772

409

0 9"

45600




