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ACIIEKTBI BOCCTAHOBJIEHUA OCBOBOXJIEHHBIX MCTOPUYECKHUX HEHTPOB
Mameooe M-T.H. unen Corosa xyoosicnuroe Azepbaiioxcana, mirteymur@mail.ru,

ASPECTS OF THE RESTORATION OF THE LIBERATED HISTORICAL CENTERS
Mamedov M-T.1. Union of Architects of Azerbaijan,
PhD., dos. Salimova A.T. Azerbaijan University of Architecture and Consruction

AZAD OLUNMUS TARIXi MORKOZLORIN BORPASINA ELMI ASPEKTLOR
Mamedov M-T.1. Azarbaycan Memarlar Ittifaqinin tizvii,

Canumosa AN L35S R PR S M A S SRS He

AHHOTaIII/IH: Cratpsa IOCBAIIICHA BBIABJICHUIO KIKOYCBBIX HpO6J'I€M pa3BUTUA peMecneHHoro
KJIacTepa Ha OCBOOOXIEHHBIX Tepputopusx. CdopMmynnpoBaHa W OTOOpa)keHa CTPYKTypa
PETHOHANBHOTO PEMECIIEHHOTO KJlacTepa, KOHIICTIIMA Pa3BUTUS PEMECICHHUYECTBA B PETHOHE,
co3/1aHue LEHTPOB pemecia. PaccmarpuBaeTcs mpobiemMa BOCTaHOBJICHUS UCTOPUYECKOM Cpebl.
OcHoBHas 11eJIb UCCIEAOBAHUS -CO3/IaHNE PETHOHATLHOTO PEMECIICHHOTO [IEHTPa KaK  MOJENH
pa3BUTHS CEKTOpa MEJIKOTOBAPHOTO PEMECIECHHOrO MPOM3BOACTBA, CPOPMUPOBAHHOrO Ha 0aze
COMAJIBHOTO MPCANPUHUMATCIILCTBA.

KiloueBble ci10Ba: BOCCTAHOBIIEHHE OCBOOOKICHHBIX HCTOPUUYECKUX LIEHTPOB,
pEeMECIICHHBIN KIacTep, peMeclIeHHBIN LIEHTp, KaHaJbl CObITA.

Summary: The article is devoted to the identification of the key aspects of development
of the handicraft clusters on the liberated territories. It considers and formulates the issues of the
Regional handicraft cluster structure, the concept of handicraft development in the region, the
creation of handicraft centers. The article addresses the crucial problem of restoration of the
historical environment. Its main goal is to create a Regional handicraft center as a model for the
development of the small-scale handicraft production sector, formed on the basis of social
entrepreneurship.

Key words: restoration of the liberated territories, handicraft cluster, handicraft center,
marketing facilities.

Xiilasa: Moqalo azad olunmus orazilordo sonotkarliq vo yaradiciliq klasterlorinin
inkisafinin osas problemlorinin miisyyonlogdirilmasine hasr olunub. Regionda sonatkarliq
morkozlorinin  yaradilmasi, sonotkarlifin inkisaf konsepsiyasi vo regional sonotkarliq
klasterlorinin strukturunun formalasdirilmast gostorilmisdir. Regionun tarixi gérkominin borpa
problemlori tohlil olunur. Todqgigatin osas mogsadi- sosial sonotkarliq bazasinda
formalasan vo ayri-ayr1 sonotkarliq mohsullart istehsal saholorin inkisaf modelini 6ziindo
birlogdiron regional sonoatkarliq morkozinin yaradilmasidir.

Acar sozlor: azad olunmus tarixi markazlorin barpasi, sonat klasteri, yaradiciliq morkozi,
satis kanallari.

Kapabaxckue  BOMHBI koHna XX-nau. XXI| BekoB- 23TO TmoOKazaBmas ce0s
CBEPX)KECTOKOCTh APMSHCKUX OKKYIAHTOB, MOTOKHM O€XEHIEB, MpEepBaHHbIE *KHU3HU PSATOBBIX
rpaXkaaH, n3JoMaHHble cynbObl nerei. Kapabaxckas BoliHa-miepBasi U BTOpas, MOKa3ail MHUPY
KECTOKOCTb apMSAHCKOIO HalMOHaIM3Ma. B urore, mociie OKOHYaHWS BOWHBI, MbI MOJIYYHIIU
PYUHBI TOpPOJOB M HACEJEHHBIX ITyHKTOB, HApYyLIEHHYIO HWHQPacTpykTypy. Mbl cTamu
CBUJIETEISIMA HEBUJIAHHOTO T€POU3MA HAIIUX COOTCYECTBEHHUKOB, JABIIUX OTIOP apMSHCKOMY
¢damu3my. Mbl BUAMM Kak MOJIMTHKA apMSHCKOTO (alin3ma NpuBea K ThICSYaM MpEepBaHHbBIX
KHU3HEH. JTa 00Jib KapabaxcKoil BOMHBL... ApXUTEKTypa pa3pylIeHHbIX TopoaoB Kapabaxa Hecer
CTpPalIHYI0 MaMsTh npomeamed BoMHbl. CTEPTHI C JUIA 3€MJIM TOpoJia U TMOCEJICHUsl, OHU
MIPAaKTUYECKU JIUIIWIACh HCTOPUYECKUX LIEHTPOB, HCTOPUYECKH CO3JAHHOM 3aCTpPOMKH U
MMaMATHUKOB Hacienus. JIOBOGHHas CTPyKTypa IOpOJOB M CEJl €[Ba yraJblBacTCs IO JIMHUAM
MIPEKHUX YIIUILL.

Ceronns, mocie TOro, Kak asepOaiixanckue Boiicka Bouuin B Ulymy u Boapy3uwiu
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rOCyJapCTBEHHbIM (iar, Haudanach HOBeHIas HcTOpus peruoHa. W mepBblil  3Tam-3To
HECOMHEHHO BOCCTaHOBJIEHHE TOPOJOB M MH(pacTpykTypbl. HaMm Hamo mpuHMMATh perieHws,
BbIOMpPATh METOABL... ['0poia HE0OX0AUMO 3acTpauBaTh MOUYTH ¢ HyJs. Bo3MOXHO pelieHue o
TOYEYHOM BOCCTAHOBJICHUH MCTOPUUYECKUX COOPYKEHHI, BOCCTAHOBJIEHUN KOMITJIEKCOB, MM K€
YaCTUYHOM COXPAHEHHMH NaMATHUKOB B IIOBPEXKACHHOM BHIE AJI1 UCTOpUYECKON namatu. OnHa
U3 MEpPBOOYEpPEHBIX 3a/7ad — BOCCTAHOBJIEHHWE OJJIEKTPOCHAOKEHUsI M BCEW WH)KEHEPHO-
TEXHUYECKOH HHPPACTPYKTYPHI.

AHanu3upysi METOJBI M OIBIT BOCCTAHOBJICHMS TOPOJOB, Ha4WHAast co Bropoir Mupooit
BOIHBI, MOYKHO BBIJICIINTE!

l. KanuTaNBHBINA PEMOHT;

2. PEKOHCTPYKLMIO OTAEIIBHBIX JJIEMEHTOB;

3. NOJIHYIO PEKOHCTPYKIIHIO.

B roponax mocneBoeHHoit EBponbl BbIOpasiu MyTh BOCCTAHOBJICHUS XHJIOTO (OHIA- TaKk
MOSIBUJIMCH KBapTajbl C COLMAIbHBIM XUIbeM B JIOHIOHE, KOTOpbIE HE MPHUBEIN K OKUAAEMBIM
pesynbratam. B bputanuu noctpanano u 6bU10 pa3pylIeHO OKOJIO YEThIPEX MUJUIMOHOB JOMOB.
VY aHIVIMHCKUX apXUTEKTOPOB YK€ ObUI OMNBIT CTPOUTENHCTBA COLHMAIBHOIO KUIbS-ITO
3actpoiika Progress Estate (1915r., koMIuieKC Ha ThICS4Yy OTAEIBHO CTOSIIMX JOMOB) B
JIOHJJOHCKOM OKpyre ['puHBHY, KOTOpas cTaja NEPBbIM dKCIEPUMEHTAIBHBIM IIPOEKTOM. JI0Xa
MYHMLIMNIAJBHOTO JKWJIbS Hadajachb C OCO3HAaHUS TOro, 4YTO BO3BpAlLAOLIMECS TOMOM
BOCHHOCIYXalllUe€ HE [JOJDKHBI JKUTh B JOBOGHHBIX Tpymobax. Mx CTPOUTEIIECTBO
IIPOJOJKAIOCh U B MekBOeHHBbIN niepuoa. K 1945 rony B Takux MukpopaiioHax *win 21 Tsic.
4yejnoBeK. [3HayanpHO, OTM  KOMIUIEKCHI, IpeAHa3HayaBIIueCcs Al 00ECHEeYeHHbIX
IpeacTaBUTeNe paboyero Kiacca, He HamoMHHaIM TpymoObl. [locme okoHuanust Bropoit
MupoBoil BOWHBI UX CTPOHUTEIBCTBO YBEIMYMUIOCH. B IOCIEBOEHHBINH NEPUOJ CTPOUTEIBCTBO
MIPOIOJDKAJIOCH TTI0 HOBBIM TEXHOJOTHSM (TMPHUMEHSJIOCH CTPOUTEIHCTBO U3 COOPHBIX OJIOKOB),
HO K 1947 roxy nporpamma CTpOUTEIbCTBA COOPHBIX TOMOB OblIa CBEpHYTA.

Hazno ormeTuts, uTo y Hac, Kak M y BcexX pecnyonuk, Bxoausmux B coctaB CCCP, Taxxe
€CTb OIBIT [10JJOOHOTO CTPOMTEIBCTBA- 3TO TaK Ha3blBaeMble «XpYyLIEBKW». bbl1o Bpems, Kornaa
"xpymeBku" B 1955 r. pemman B CCCP oaHy M3 cepbe3HEHWIIMX COLMAIBHBIX MPOOJIEM,
CBSI3aHHYIO C OOECleYeHHEeM JIHOIeH JKHIIBEM, HO CErofHs HY)XXHO CTPOMTH 3KOJOIMYECKOe
KUJTbE, COOTBECTBYIOIIEE Bce TPeOOBaHUAM KOoMQpopTa.

Ceropns, ¢ OOJIBIIMM HPOLIEHTOM YTEPSIHHOW 3aCTPOMKH Ha 0CBOOOKIEHHBIX TEPPUTOPHUSIX
3TH MOJIEJIA TaKXKe HE JaAyT pe3yibTara.

Snonust BeiOpana gpyroil myte. Iloka 1UIO BOCCTaHOBJIEHHE IPOM3BOJCTBA,
CTPOMUTENBCTBO KWJIbsl MPUHSIO XapaKTep «CaMOCTpOsD» W 3acTpoilka IMoJydusia CIeAYHOILIHM
BUJ: YJIBTPaCOBPEMEHHBIE HeOOCKpeObI KOHTPaCTUPOBAJIH c MaJ03Ta>XKHbBIMU
«CpPEIHEBEKOBBIMUY» KBapTalaMH. DTO OKa3aJoCh ONTHUMAJIbHBIM BBIXOJIOM M3 CO3J1aBLIEHCS
CUTYallUU: B )KUJIBIX KBapTajaX MOJYYMUIO pa3BUTHE OOJBIIOE KOJMYECTBO MEIKUX MACTEPCKUX
U JIaBOK-TIOCJIEZIOBABILIEE BCJIEN 3a 3TUM Ppa3BUTHE Majoro OM3Heca CTajo NPUYMHON Pa3BUTHS
«OKOHOMMUECKOTO TyZAa».

Takxe unTepeceH onblT I'epmanun. Hemenkuii ropos 'amOypr Obul MOYTH HOJHOCTHIO
paspyuieH. B nepBble roabl BOCCTaHOBJIEHHE 3aTPOHYJIO 3KOHOMHUKY M IPOMBIIIIIEHHOCTD, HOBBIE
3/1aHHS BO3BOJWJINCH TOYEYHO, MUCTOPHYECKAs] apXUTEKTypa BOCCTaHABIMBAJIACh BHIOOPOYHO.
Bonpiryto vacte ['amMOypra BOCCTaHOBWIIM TOJIBKO CHYCTSI JECATHICTHS, HO LEPKOBb
Cs.Hukonast octaBuiu B MOJIypa3pylIEHHOM COCTOSIHUM KaK MEMOpPHAl U MaMSITHHUK >KUTEISM,
MOTUOIINM OT aBUAHAJIETOB.

MoxxHO  UCHONB30BaTh ONBIT SIMOHMKM - HaM HEOOXOAMMO MOAHATH M3 PYHUH BCHO
TEPPUTOPHIO, 00ECTIEUNTh HACETICHHE )KUIbEM, MECTOM PadOThI, HAJIAAUTh HHPPACTPYKTYPY.

Ha coBpemeHHOM »3Tame BOCCTaHOBJIEHHS OCBOOOXKIEHHBIX 3€MeNb MbI Bce OoJiblie
3aayMbIBaeMcCsi HaJl CyAbOOH  TOpOAOB, HMMEIOHIMX OOraTyl0 HCTOPUIO, HCTOPUYECKOE H
KyJIbTypHOE HACJIeIUe, HO YTpaTUBIIMX I0A BiausHHEM 30-neTHEH BOEHHOW arpeccuu
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aApPXUTEKTYPHO-TIPOCTPAHCTBEHHYIO CPey U MaMATHUKH KYIBTYPHOTO HacleAus. Mbl JTOIKHBI
MPOBECTH PEKOHCTPYKITUIO UCTOPHUSCKH IIEHHBIX Y9acTKOB. Hy»HO MOHMUMAaTh, Kakas TpyJaHas
3a/laya CTOMT Mepej CHEeIUaINCTaMu, TaK KaK HEeJIOCTaTOYHO TPOCTO BOCCTAHOBUTH 3aCTPOUKY,
HA/I0 YETKO CTaBUTHh BONPOC O (YHKIUSAX TOPOJOB, O TOM, KaKue IIENU TPECIeayroTCs, Kak
OyIeT MCIONIb30BaThCs Hacieque B AanbHeiieM. [Iporecc BO3pokaeHUs TOPOAOB IOJKEH, B
OCHOBHOM, OPHEHTHPOBATHCS Ha BOCCTAHOBJICHHE TOPOJICKOW IIAHHMPOBOYHOW CTPYKTYPHI U
MaKCHMaJIbHO BO3MOKHOE COXPaHEHHE MaMSITHHKOB UCTOPUYECKOTO HACIEIHSL.

B pamkax mporpaMMbl BOCCTAaHOBJIICHUS JIOJDKHA ITPOBOIUTHCS paboTa MO PeKOHCTPYKIIUU
HUCTOPUYECKUX IEHTPOB TOPOJOB C BO3MOXKHBIM COXPAaHEHHEM YHUKAIBHBIX apXUTEKTYPHBIX
MaMATHUKOB W 3HAKOBBIX JJICMCHTOB (TIPM OTOM TIPEKIE BCETO JIODKHA TPOBOJUTHCS
WHBEHTapH3aIs 3acTpoiiku). Bce mpoBoauMbie paboOThI MO PEKOHCTPYKIMHU, pecTaBpanuu (1
apXCOJIOTHYSCKUM  HCCIICIOBAaHUSAM) HEOOXOIUMO MPOBOJAUTh B  COOTBETCTBHU C
pexomenmanusamMu MexayHapoaueix skcrneproB (FOHECKO). Eme B 1987 r. T'enepanmpHas
Accambnies UIKOMOC npussiia MexayHapoJHYIO XapTHIO IO OXpaHE UCTOPHUYECKHUX FOpPOJIOB,
I/Ie ONpPEEICHO TTOHUMAHUE UCTOPHUECKOTO TOPOJa M IEHHOCTEH, MOANIEKAIUX COXPAHEHUIO:
HCTOPUYECKHI XapakTep TIOpoJa, COBOKYIHOCTh MATE€PHAIBbHBIX U JYXOBHBIX 3JIEMEHTOB,
OIIpeNIeNAIONMX ero o0pa3, B YaCTHOCTH KOH(UTypalus IiaHa TOpoAa, COOTHOLICHHE MEXKIY
TOPOJICKUMH IPOCTPAHCTBAMM, BHEIIHMM BHJ COOpYXKeHHH (MacmrTal, pa3mep, CTUIIb,
CTPYKTypa, MaTepuaibl, JCKOPATUBHBIC SJEMEHTHI), COOTHOIICHHE MEXIY TOpPOJIOM M €ro
OKPYKEHHUEM.

CnegyeT TOMHHTH, YTO pa3BUTHE TypuU3Ma M peMeclia BCerja BO3JICUCTBYeT Ha
COLIMAJIbHYI0O M KYJIbTYpHYIO c(epy, TOPromiio, BHEIIHE-3KOHOMHYECKYIO IESTEIbHOCTh U
MEXTYHApOIHBIE OTHOIICHUS. Pa3BUTHE TypUCTCKOM NEATETLHOCTH CETOMHS SBISCTCS OTHUM H3
MEePCIEKTUBHBIX HANPABJICHHUH B PEIIEHUN BCEX BOIIPOCOB.

Co31aHne pernoHAJIbHBIX PeMeCIeHHBIX KJIACTEPOB.

CeroJiHs1 BOIIPOCHI COIMAIIBHOTO Pa3BUTHs Hanbosiee MPUOPUTETHBL. Y CHEIIHOE pelIeHue
(aKTOpOB COIMATBHOTO Pa3BUTHS Mbl CUMTAEM CTPATETHYCCKON MEPCIEKTUBON 00eCIICUCHHS
YCTOWYMBOCTH SKOHOMHKH PETHOHOB. B 3TOM KOHTEKCTe BCe OOJBIIMI MHTEpEC MPUBJIEKAET K
ce0e NMOJIUTHKA KIIaCTepH3alK, B OCHOBHOM, OJHO M3 €€ COBPEMEHHBIX HAIlPaBICHHII- pa3BUTHE
PErHMOHANBHBIX COIMATbHO-OPUEHTUPOBAHHBIX KJIACTEPOB.

Tepmun «kiactep» cTajql TOMYJISPHBIM y SKOHOMHUCTOB ¢ KoHna 1980-x rr. [lonstue
KJacTep OBUJIO BBENEHO B HOKOHOMHMYECKyl0 Teoputo Maiikiom Iloptepom: 3T10
CKOHIICHTPUPOBAaHHBIC TI0 TeorpaduuecKOMy IMPHU3HAKY TPYIIBI B3aHMOCBS3aHHBIX CEKTOPOB,
CHEIMAM3UPOBAHHBIX MMOCTABIIMKOB, IOCTABIIMKOB YCIYr, (GUPM B COOTBETCTBYIOIIUX
OTpaciisiX, a TaKXKE CBS3AHHBIX C WX JCATCIBHOCTHIO OpraHW3aIuil (HAmp., YHUBEPCUTETOB,
YUWIIHIL, TOPTOBBIX OOBEAMHEHHIT) B OMPECICHHBIX 00JacTIX, KOHKYPUPYIOUINX, HO BMECTE C
TEM U BEAYIINX COBMECTHYIO padoTy.

PEMECJIEHHBIN KJTACTEP

- =
ABTOHOMHBIE PEMECJIEHHBIE COEPBI COEPBI IPOM3BOJICTBA C
S T JNOJIEM PEMECJIEHHUYECTBA
r
HOBBIE [ TPAJIUIIUMOHHBIE PEMECJIA i
PEMECIJIA -
ﬁ {
TPAJIAIIMOHHBIE HOBBIE
AKTUBHBIE nmoyTunu IMPOU3BOJACTBEHHBLIE OTPACJIHU
NCYE3HYBUIUE OTPACJIN
.

Cmpykmypa_pecuonanbio2o _pemecienno2o kracmepa [1]
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Knacrepnpiii  moaxon ceromHss — npu3HaH HanOosiee AG(EKTUBHBIM  MEXaHHU3MOM
CTUMYJIMPOBaHUS 3KOHOMHUYECKOTO pOCTa. BblieleHHble NPUOPUTETHBIE OMOPHBIE «TOUYKU
pocTta»  IagyT HUMIYJIbCHOE SKOHOMMUYECKOE pa3BUTHE Bcell TeppuropusM. KiactepHslil
MOJIXO/ CTAaBUT IENBI0 «COOMpaHWe» BCEX HEOOXOMUMBIX KOMIIOHEHTOB KJlacTepa Ha
onpeaeneHHo TeppuTopur. OCHOBHBIE AJIEMEHTHI TEPPUTOPUATBHON CTPYKTYPHI KIACTEpPOB:
s/ipa-KJIaCTEpHbIE 30HbI M KIIOUEBbIE OOBEKTHI, OMOpPHBIE 30HBI KiacTepa. K XapakTepHbIM
IIPU3HAaKaM KJIACTEPOB MOYKHO OTHECTH: IIPEXAE BCEro, HaJIMYUME HAa paccMaTpuBacMoOu
TEPPUTOPUN KOHKYPEHTHBIX MPEUMYILECTB ISl pa3BUTHS KJIacTepa, K KOTOPHIM MOT'YT ObITh, B
TOM YHCJE, OTHECEHBI: BBITOJIHOE reorpauueckoe IOJIOKEHHE, JOCTYN K ChIpblO, Haludue
TPYAOBBIX PECYPCOB, HAIMYUE HEOOXOAMMON MHPPACTPYKTYPHI U IpYyrue GakTopsl.

OpHO M3 COBpEMEHHBIX pelleHuil- co3gaHue PermonanbHbeix Pemecnennsix Kinactepos
(PPK). PemecneHHBII «k1acTep» B y3KOM CMBICIIE MPEACTABISAET COO0OM PETHOHATBLHYIO MOICIb
LIEHTpa yIpaBJIEHUs PEMECIEHHBIMU NIpon3BoAcTBaMU. HecMOTpsl Ha pa3BUTOE MPOMBIIIIIEHHOE
MIPOU3BOJCTBO M CETOAHS MOJB3YIOTCS MOIMYJISPHOCTBIO KE€paMHYeCKoe, KOBPOJEIbUeCKoe WU
CTEKOJIBHOE IPOU3BOJICTBA, IPOMU3BOJICTBO MY3BIKAIBHBIX HHCTPYMEHTOB, H3TOTOBIEHUE
IOBEJIMPHBIX, TEKCTUJIbHBIX U KOXKEBEHHBIX M3/ICNIUN Ha 3aKa3 U MH. Jp.

Ocoboe 3HaueHWe M1 OCBOOOXKACHHBIX 3€MeJb CEerolHs OOpeTaeT peMecieHHas
NEeSTENIbHOCTh, KOTOpask B CJOXHBIX YCIOBHUSIX BOCCTAHOBJICHUSI HH)KEHEPHO-TEXHUYECKOM
UHPPACTPYKTYPbI, SKOHOMHMKH M KHUJIOro (POHIA, JACT BO3MOXKHOCTH (hOpMUpOBaTH paboune
MecTa, COACHCTBYS pa3BUTHIO TPAAUIIMOHHBIX peMeces U Typu3Ma.

PemecnenHoe TpPOM3BOACTBO BCerjaa OBUIO OJHOM W3 OCHOBHBIX (DOpPM 3aHSITOCTH
HAceJeHHs  BOCCTaHAaBIMBAaeMOro peruoHa. OCHOBHBIE  HAampaBiI€HHUS  PA3BUTUS U
BOCCTAHOBJICHUSI BHUJOB DPEMECE], OCHOBaHHBIX Ha KYJIbTYPHOM HACJIEAMH,  JOJIKHBI
MIPOBOAMTHCS, MCXOMAS W3 aHAlIM3a U HUCCIEJOBAaHHM pecypcoB paiioHa, Kyda BXOMAST Takue
(bakTOphl, KaK HAJTMYME HEOOXOJUMBIX MPHUPOIHBIX M TPYJOBBIX PECYPCOB, 00pa30BATEIbHBIX
yupexaenuit u 1.1. [Ipu 3TOM Takke MOJDKHBI YYUTHIBATBCA TOYKHU COBITA peMeclIeHHOU
MPOAYKIMM, HaJIMYME€ I[IOCTABILMKOB MAaTEpPHANIOB JMJII PEMECIECHHUKOB, YIAJIEHHOCTb OT
TPaHCHOPTHBIX MyTEH.

O0pa3zoBarenbHOE 3HAUEHUE TPOEKTA JAaCT BO3MOXKHOCTh CO3/IaHUSI OCHOBBI JUISI Pa3BUTHS
MpeANpPUHUMATENbCTBA B cepe TBOPUECKOW HHIYCTpHH, OyneT crnocoOCTBOBaTH CO3JaHUIO
HOBBIX COBPEMEHHBIX IOJIXOJI0OB K M3TOTOBJICHHUIO PEMECIIEHHBIX u3Aeaui. OAMH U3 Ba)KHBIX
aCIeKTOB TOJACPKKHA BO3POXKACHHS pPEMECICHHMYECTBA-OXpaHa dKOJOTMHM, TaK Kak
TpaJMLIMOHHOE IMPOU3BOJICTBO HE HCIOJB3YET 3arpsA3HSIOLINE TEXHOJIOTUH, MOJJEP/KUBAETCS
KOHIICTIIHS BTOPUYHOM mepepaboTKu chipbs [2, ¢.100].

OcHoBHas 11eITb MpeIaraeMoro HaMM MPOEKTa-CO3JaHIe MOEIH, Y()(PEKTUBHON CUCTEMBI
paszButus cdepbl pemeces, O0bEIUHEHUS, MOANEPKKH U Pa3BUTHS PEMECICHHUKOB M CaMOM
cdepbl TpaAUIIMOHHBIX pPEeMeces, OCHOBAaHHBIX Ha KYJIbTYPHOM Hacieauu. lleneBble Tpymibl,
KOTOpBIE OYIyT OXBAa4eHBI MPOEKTOM- 3TO MPEXKIE BCEro MONOAEKb, ydamuecs [ITY- koTopsie
JOJKHBI OBITh CO37aHbl Ha 0a3e MpOEeKTa, CTYACHTHI XYJI0)KECTBEHHBIX BY30B, >KCHILIUHBI,
MHBAJINBI U IEHCHOHEPHI, KaKk HanboJiee ysi3BuMasi 4aCTh HACEJICHUs.

PemecnenHas nesiTeTbHOCTh Ha OCBOOOXKIICHHBIX TEPPUTOPUSIX HMEET I1yOOKHEe KOPHH,
JaBHHE TPAIUIMU U CBA3aHA C KOBPOTKAYECTBOM, IIEIKOBOJACTBOM, KEPAMHKOH, METAIIOM,
KpPY’KEBOIUIETEHUEM, BBIIIMBKOW H T.A. M3nenus MacTepoB COBIBAIUCH HE TOJBKO HA MECTHBIX
pBIHKaX. DKOHOMHYECKHE KJIACTephl KaK LIEHTPBI peMeciia B ropojiax AsepOaiikaHa U3BECTHBI
C IPEBHOCTHU: YK€ TOT/Ia B FOPOJIax CYIIECTBOBAIM KBapTajbl PEMECIEHHUKOB-B padaTax.

Baxnyto pons B (hopMuUpOBaHMM TpajOCTPOUTENILHON CHCTEMBI TopoJioB A3zepOaiimxkaHa
UTpajy COIMAJIBbHO-OBITOBBIE (PAKTOPBI, KOTOpPbIE M MOBIMSUIM Ha CIO0XEHHE TOpPOACKON
CTpyKTypbl. Tpaguuus uneHeHMs TOpoAa Ha KBapTaJbl-MEXeJUle OKa3ajachb CaMbIM
KU3HECTOWKHM SIBIIEHHEM I BceX ropoioB Boctoka, B ToM umciie u AzepOaiigxana.

MHorue ucropuueckue ropoga AsepOaiikaHa COXpaHWIM MO CETOAHSLIHUN JE€Hb CBOIO
apXUTEKTYpPHO-TUIAHUPOBOYHYIO CTPYKTYPY, B TOM UHUCJIE MEXeJle- CPeId HUX MOKHO Ha3BaTh
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Opny6an, Jlaruy, lexu u MH.1p.

Kureneir mexemie 4Yacto OOBEIUHSIN PEMECICHHO-TIPOPECCUOHATBHBIE OTHOIICHHUS,
Oo0BbEIMHEHNE JKUTEJeH Ha OCHOBE OINpPEAEJICHHOM CHEeUMalbHOCTH, 4YacTO Ha HX OCHOBE
CO3/1aBAJIMCh PEMECIEHHbIE OOIUHBL. JTO OTPAKAJIOCh HA UX Ha3BAaHUSX — U3BECTHBI MEXeEIe
KOXXEBHUKOB, MsiCHUKOB H Ap. B Illyme, kak u Be3ge mo AsepOaiiipkaHy, peMecICHHUKU
paccensauch Mo KBapTajlaM: TakK, Ky3Helbl Xwin B pailoHe «lllefitan 0a3ap», KOHAUTEPHI Y
«Pacta 6a3zapy», 10BenMpbl Ha DpHUBAHCKOHM yiuie. B 0CHOBHOM, MacTepcKkue peMeciIeHHHUKOB,
TaK ke, KaKk U JIaBKU TOPTOBLEB, pacloyiarajnck y 6a3zapHsix miomazaeil. C pocToM ropoJckoit
CTPYKTYpbl TOSABIISJIUCH LENbIE TOPrOBBIE YIMLBL. B HEKOTOPBIX cllydasgX MacTEepCKue
HaXOJWJINCh B KWIBIX JOMax U CIYXXHJIM OJHOBPEMEHHO U JaBKOHl. YacTo B 3aBUCUMOCTH OT
BHJA PEMECIIA U B IIPOLIECCE pa3pacTaHMs ropoJla MacTEPCKHE BBHIBOJMIMCH 3a YEPTY TOpoOJa.
WNHorga ocHoBateneM OTAENBHOTO MEXENIe MOIJIa CTaTh IpYIIa MepecesiomuXxcs LeIbIMu
CEJICHUAMHM II0 Pa3HBIM IIPUYMHAM, O YEM CBUACTEJIBCTBYIOT HAa3BAaHUS HEKOTOPBIX MaXaJulsl
Iy (wanp., lypmiap, Caatibl, Kedepin).

Hlyma ¢ MOMeHTa 3apoXIeHus ObUla  LEHTPOM  KYJABTYpPHl U KPYIHBIM
LIEHTPOM PEMECICHHO-KYCTapHOTO NMPOU3BOACTBA, ¢ Hayanma XIX Beka HIYIIMHCKHE KYIMIIbI
y4acTBOBaJIM Ha 3HaMEeHUTOM Jlelnurckoi spmapke B ['epmanun [5, ¢.29], Toprosanu meiakom
Ha Hwxkeropoackoit sipMapke, UX MOKHO ObLJIO BCTpETUTh U Ha 0azapax Koncrantunomoss |5,
c.29]. lllymuHckue Kymnibl BEIBO3WIN LIEJIKOBbIE TKaHU U KOBpHI B Tebpus, Terepan, Mcdaran,
Jlevnuur, Jlongon, Mapcens, Mandectep, MoCKBYy.

Byny4un o0bsSBICHHON KyIbTYpHOU cTONHIICH TIOpKCKOro Mupa, lllyma BospokmaeTcs u
BHOBb CTAHET IIEHTPOM KYJIbTYPhl M TBOPUECKOIO OOpa30BaHMsI, PEMECIECHHOIO MacTepCTBa,
MECTOM COCPEIOTOYCHHUSI MACTEPOB JEKOPATUBHO-TIPUKIIATHOTO MCKyccTBa. BbIOOp 3TOH maen
CBA3aH TaKke M C MPOBEACHHEM TpaJAulMOHHOro QectuBans My3biku. [lyma craner
IIpUBJIEKATEIbHA Il TYPUCTOB HE TOJBKO OTCYTCTBUEM KPYIHBIX IMPOMBIIUIEHHBIX
MIPOU3BOJCTB, HO M MCTOPUYECKUMHU, MPHUPOJHBIMH M KyIbTypHbIMH oO0bekTamu. Illyma
o0ajaeT BCeMH HEOOXOIMMBIMHU YCIOBHUSMH, YTOOBI CTaTh ayTEHTUYHBIM XY/I0KECTBEHHBIM
LEHTPOM, OOBEIMHUTH BOKPYr ceOsl TBOpUECKHUX JoJied. 31ech, Ha 0a3e LEHTpa BO3MOXKHO
PEryJIIpHO TPOBOJUTH BBICTABKH, MEKIYHApPOJHBIE CHUMIIO3MYMBI II0 pEMECIy U JApyrue
MEpPOIPUATHS, OPraHU30BbIBaTh Y4eOHbIE KYpPChl IS JKENAIOLUX NPUOOPECTH TBOPUYECKUE
npodeccuu.

Oco0oe 3HaueHue mnpuoOpeTaeT M KepaMU4eckoe Mpou3BOACTBO. Kepammuka-apeBHee
HCKYCCTBO, HAa TPOTSHKCHUM BCEH HCTOPUH, HEPa3phIBHO CBS3aHHOE C OBITOM 4YellOBEKa,
BBIp@XKAIOI[ee €ro JCTETUYECKUE BKYCHI U MHPOBO33pPEHHUE. OrpoMHOE KOJIMYECTBO
KepaMH4yecKuX apreakToB, 0OHAPYKEHHBIX HA TEPPUTOPUH A3epOaiikaHa cCO BpeMEH HEOJIHnTa
0 HAIIUX JHEH, CBHUIETEILCTBYET O THICSUEICTHSIX pa3BUTHS OSTOrO HCKyCcCTBa W,
COOTBETCTBEHHO, IIMBWIM3AalMM B Hamiei crpaHe. CeroaHs asepOalikaHCKOE KEepaMHUeCcKoe
peEMeciio MO CBOEMY pa3BUTHIO 3aHMMAaeT MNepBoe MecTo B Mupe. Kak U3BECTHO, KOpHHU
KepaMHUYECKOTO pemecia B AzepOaikane yxoasT B Oosee riyookoe npomwioe: [lexu, ['samxka,
Orys, ['abana... 3T0O OrpOMHBIi IIACT KYJIbTYPHI.

B VI B. g0 H.3. B ['abane yxe cTpowiuch roHdapHele nedyu. HaiineHHble Bo Bpems
PacCKOINOK NEYHU-TOPHBI CIY’KaT JOKa3aTeIbCTBOM BBICOKOIO MacTEPCTBA IPEBHUX KEPAMUCTOB U
MacTepoB ToH4apHoro Aena. Hago oTmeTuTh, 4TO pa3BUTHE HApOAHBIX PEMECEN, B YaCTHOCTH,
KepaMH4YeCcKOro, TOBOPUT 00 aBTOXTOHHOCTHU HAapoJa.

OnpIT OpraHu3aluu CEeTH TOJO0OHBIX IIEHTPOB B A3zepOaiikaHe Ojarojapsi MOIIEPKKe
npe3usieHTa AzepOaiiikana Minbxama AnueBa v epBoro Bulle-mpesuieHTa Mexpuban AnueBoi
YK€ €CTb: 3TO IIEHTPhl KEpaMHKM M MpHUKIagHoro uckycctsa B llleku u mactepckue
B ['ana u Happapane.

B meHTpe KepaMUKH W TPHKIAAHOTO HCKyccTBa, OTKpeitTomM B Illexm 29.10.2019r.
10/l PYKOBOJACTBOM XYJOKHUKa-kepamucta Mup Teitmypa MamenoBa, CeroaHs BO3pOKIAIOTCS
HapoJHbIE peMeciia, KEpaMUYEeCKOe, IEYHOE PEMECIIO, KOBPOTKAa4eCTBO U JIp.



Me3. 2021 AZORBAYCANDA INSAAT va MEMARLIQ

[Tomemenue miomanp0 2 ThIC. KB.M. paclojiaraeT BCEMH YCJIOBUSMHU ISl pabOTHI U
TBOPYECKOTO POCTAa MECTHBIX IHTY3UACTOB-peMecieHHUKOB. lllekunckuit LleHTp kepamuku u
IIPUKIJIATHOTO MCKYCCTBA PACIOJNIOXKHWICA HA TEPPUTOPUU BHYTPHU KPENOCTHBIX CTEH B OJHOHN W3
kazapMm KoHIa XIX B. 31aHne HaXOAWJIOCH B aBapUITHOM COCTOSIHMM, HO IOCJI€ PEKOHCTPYKIMHU
npu nonnepxkke «llama XonauHr» pemecieHHHKH oOpenu cBoW paboywe MecTa, TIe He
TOJIBKO TPOM3BOAST W MPOJAIOT MPOAYKLHUIO. 31€Ch TYPUCTBI MOTYT 3aiTH B MacTepCKYylo,
HAOMIOJaTh 32 XOJOM IPOM3BOJCTBA, YYaCTBOBATh B MpOLECCE CO3MAHUSA, a TAKKE KYINUTh
noHpaBuBIIeecs uzaenue. Baxknas ocobeHHOCTh LleHTpa kepaMuKu U MPUKIIaIHOTO UCKYCCTBA B
[Ilekn- ucronb30BaHME MECTHOW TJIMHBI, 3TO OJAMH M3 TJIaBHBIX INPUHIUIIOB BO3POXKICHUS
MeCTHBIX pemecen. Hama 3emus kpaiiHe OoraTa IIMHON- OCHOBHBIM CHIPbEM Il KEPAMUKU:
€CJIM B MMpE HacuMThIBaeTcs 128 BHIOB INIMHBL, TO 98 M3 HHUX BCTpEYaeTCs Ha TEPPUTOPHUHU
AzepOaiimkaHa.

Takuie mpOeKTbl BaKHbI HE TOJIBKO JJI Pa3BUTHUS JIEKOPATUBHO-TIPUKIAAHOTO HMCKYCCTBA,
HO B II€JIOM /JI aKTHBHM3AI[MM 3KOHOMHUYECKON XH3HU PETMOHOB, POCTa MHTEpEca TYpHCTOB.
Ilepen Hamu cTOMT akTyajbHas 3aJada CO3JAaHUS CETH TAKUX LEHTPOB, BO3POKAAOIIMX
HAI[MOHAJIbHBIE CAMOOBITHBIE TPAIUIMK TIO BCEM peruoHaMm pecnyOnauku. Benb y kaxmoro
pErvoHa CBOM TPaaULIMU, CBOM OPHAMEHTHI, UMEIOLINE IPEBHUE UCTOKU. VX 3HaUeHME BEJIMKO U
COCTOUT HE TOJBKO B BO3POKJIECHUHU MAaCTEPCTBA, COXPAHEHUU U Iepeade HapOIHbBIX TPaJAULNI
OyAyIlUM TOKOJICHUSIM, HO U B PELICHUU BOIPOCOB COLMAIBHON CQephl, Pa3BUTUU TypU3Ma,
MoJIepPIKKe ceMelHoro Ou3Heca.

Hctopuyeckue ropojna HecyT W OOJBIIYIO MH(POPMALMOHHYIO HCTOPUYECKYIO MaMSTh,
XapaKTEPUCTUKHA KaXKIOM MCTOPUYECKOW SIIOXHM, UCTOPUYECKUE HTallbl CTAHOBIECHHUS, KOTOPbBIE
BBIPAXKAIOTCS B APXUTEKTYPHO-TUIAHUPOBOYHOM CTPYKTYype M NaMATHUKax KyabTypel. ['opon
MOJKET MPEJCTABIATH COOOM MOCETIeHHE JIIO/ICH, JKUBYIUX Ha OOIIEeH TEPPUTOPHH, MOKET OBITH
LIEHTPOM pa3BUTUS JpeBHUX pemecen. Ho, m B TO ke BpeMs, KOHEYHO, IOpOJI-3TO HU
COCPEIOTOYEHNE TOPTOBIIH, IPOCBEUICHUS, KYJIbTYPBHIL.

W3 akTyanbHBIX HOBOCTEW- MpUMEP PEKOHCTPYKIMHM HUCTOPUYECKOIO IieHTpa TypkecTaHa
Ha TEPPUTOPUU ILIOUIAAbI0 88ra C COXpPAaHEHUEM YHHUKAJIbHBIX APXUTEKTYPHBIX 3JEMEHTOB U
YHHUKQJIBHBIX ~ OCOOCHHOCTEH Topoma. Pa3paboTaH KOHIENTYalbHBIH IJIAaH  Pa3BUTHUS
HUCTOpUYECKOro sapa ropona TypkectaH wmyses-3anoBenHuka Xasper CynTaH, TIJIaBHBIM
00BEKTOM KOTOPOTO siBIsieTcsl MaB3oneit Xompka Axmera SIcayu u ero oXpaHHOU 30HBI.

[IpoekT mpenycMaTpuBaeT pPEreHEpalvi0 U BO3POKICHHE HCTOPUYECKON IJIAHUPOBKHU
Ipuierammeid K  MaB30JIel0  TEPPUTOPUM,  IPELYCMAaTPUBAETCS  BOCCTAHOBIICHHE
MOP(OIOTUUECKIX OCHOB IJIAHUPOBKU M 3aCTPOHKH, BOCCO3/IaHHWE YTPAYEHHBIX SJIEMEHTOB
ucropuueckoro OnaroyctpoiictBa M JaHamadTa. Takke IJIAHUPYETCS PEKOHCTPYKLUS
MarucTpaibHON YIHIBI MEXAYy MaB3oyieeM Xo/ku Axmera Slcaym u BopoTamu «KeTi atay c
MOCJIEYIOIICH PEeKOHCTPYKIMEH PEMECICHHBIX Mara3MHOB U MacTepckux [6], uto co3mact Bce
YCIOBHS ISl OXHUBJIEHUS HCTOPUYECKOW YIMIbI, BOCCTAHOBJIEHUS M MpPOIAraHjbl pemeced,
MIPUBJICYEHUS TYPUCTOB.

HaubGonee mnepcreKTUBHBIMU MJii DPa3BUTHUS BUJOB TypHU3Ma Ha BOCCTaHABIMBAEMBIX
TEPPUTOPHUSAX MOTYT CTaTh KyJIbTYPHO-IIO3HABATENIbHBIM, 0310pOBUTENBHBII U MOCEIIEHUE
PEJIMTMO3HBIX LIEHTPOB U 3THO-TYPHU3M. 3a pyOekoM MCCIEeIOBAaHUAMU 10 Pa3BUTHIO TypH3Ma B
HMCTOPUUYECKUX TOpojax 3aHUMAINCh Takue yueHble, kak Shakley M. (1998), Van der Borg J. u
Russo A.P. (1999), Graham B.J. (2000) [3]. Cpenu wuccienoBaHuii HEOOXOIUMO OTMETHTH
SBOJIIOLIMOHHBIE MOJIEIN Pa3BUTUS TypU3Ma, HAIp. MOJENb TYpUCTCKO-HCTOPUYECKOTO ropojaa
Ashworth G.J. u Tunbridge J.E., rme JJIEMEHTBl W TUN KYyJIbTYPHOIO HacJieIus,
NPUCYTCTBYIOIIKME B TOPOJIC, ONPEACTHIN TYPUCTUIESCKYIO HAPaBICHHOCT [3].

CornacHo ucCIENOBaHUAM, HANpPABICHUE TypU3Ma B HCTOPHUYECKHX TOpOJAX HUMEET
HECKOJIbKO BHJIOB: U MPEXKIE BCEro, pacCMATPUBAETCS HCTOPHUYECKHM TrOpoja Kak KOMIUIEKC;
TOPOJl C OTACIBHBIMH COXPAHMBIIMMHUCS TMAMATHUKAMH  KyJibTypHOro Hacienus [3]. Mmeror
MECTO U Topojia, MPEACTaBISAIONUEe CO00M HEHTPbl KyJIbTYpbl XYAO0>KECTBEHHO-KYJIbTYPHOIO
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HampalieHus (peMecio, UICKYyCCTBO, (pecTUBaU UCKYCCTB).

BoccraHoBneHre — TpaJWIMOHHBIX  PEMECICHHBIX  MPOMBICIOB  JIOJDKHO  CTaTh
IIPUOPUTETHBIM  HANPABJICHUEM IIPU  BOCCTAHOBJIECHUM HKOHOMHUYECKOI'O IPOM3BOJACTBA
BOCCTaHABIIMBAEMbBIX TEPPUTOPUI MOCIE OKKYMaluu. PeMeciaeHHOe MPOU3BOICTBO SBISETCS
OJTHUM W3 OCHOBHBIX (DOpPM 3aHATOCTH BO MHOTHX Pa3BHUBAIOIIMXCS CTpaHaX. PemecneHHbIe
LIEHTPhl CETOJHS CTAaHOBATCS BCE OoJiee NPUBICKATENBHBIMU JJII TYPHUCTOB OJsiaromaps
CaMOOBITHOCTH KYJIBTYPHBIX PETHOHAIBHBIX TPATUINI, KOTOPhIE OTPAXAIOTCS B CO3/IaBA€MBIX
m3aenusax. Pa3BuThe Typu3Ma HapaBHE C CO3JaHUEM PEMECIEHHBIX IIEHTPOB JOJIKHO
CIIOCOOCTBOBAaTh BOCCTAHOBJICHHMIO  KYIBTYPHBIX TPAIUIM, a TaKXKe PEIICHUI0 MPOOJIeMbI
3aHATOCTH M MOBBIIICHUIO I0XOI0B )KUTEJEH.

Pemecnennslii kiactep- OTIMYHAs BO3MOKHOCThb pealu3aluy CBOEH NpOAyKUMU. bynyrt
pPa3BUBATHCS CMEXKHBIE YCIYT'HM, B TOM 4HCJe 00pa3oBaHue, OOIECTBEHHOE MHUTAHWE W JIPYTUe
HampaBlieHus. TakuM oOpazoM OyJneT CO3AaHO MPOCTPAHCTBO IS UM TBOPYECKOW M Ou3Hec-
pean3aLny JIIOAEH.

PacnipocTpaHeHrne peMecleHHBIX LIEHTPOB IO Bced Tepputopuu AsepOaiimxana Oyner
COJZICMICTBOBATh MOBBILIECHUIO PECTUKA PYYHOTO TPyAa.

Pemecnennviii knacmep Oelicmgyem 6 ¢hopme cemu IMHO-KYIAbMYPHLIX PEMECIEHHbIX
yenmpos (KyJa BXOIAT KaK MAacCTEpPCKHE, pPEMECIICHHble KBapTajbl, TaK W TOYKU COBITa
pEMECICHHON MPOAYKIUH, apT-PE3UACHIIMU U MYy3€H1), PACIIOI0KEHHBIX B TOPOJaX- B OCHOBHOM,
B TYPUCTHYECKHX pPErHoHaX, OOBEAMHSET MPeICTaBUTENeH pa3HbIX PEMECe, CBSI3aHHBIX TEMOMN
BO3POXKICHUS KyJIbTypHOro Hacieaus. Co3naHue TaKuX LIEHTPOB MO3BOJUT PELIUTH BOMPOCHI
o0pa3oBaHUs U TPYJOYCTPOMCTBA MOJOJECKH, YIydllIeHHE KadecTBa XU3HU. OJHO3HAYHO, YTO
3TU LEHTPbI CTAHYT TAKKE «MAarHUTaMu» i1 TYPUCTOB.
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MATERIALLARIN iKiXOTLi DIAQRAMI 9SASINDA DAIROViI EN KOSIKLi
SIXILAN DOMIR-BETON ELEMENTLORIN GORGINLIKLI
DEFORMASIYA HALI VO YUKGOTURMO QABILiYYOTI

Haciyeva UM. Azorbaycan Memarhq va Insaat Universitetinin doktorant:
HAIIPSIDKEHHO-AE®@OPMUPOBAHHOE COCTOSAHUE N HECYIIASA CITOCOBHOCTbD
C/XKATBIX )KEJIESOBETOHHBIX 2JIEMEHTOB KPYI'JIOT'O CEHEHUA
C IIPUMEHEHUEM ﬂBYXﬂHHEﬁHLIX JAUATPAMM MATEPUAJIOB
T'aoscuesa Y. M. ookmopanum Azepodatiodcanckozo Apxumexmypro-Cmpoumensrho2o Yuusepcumema
STRESS DEFORMATION STATE AND LOAD-BEARING CAPACITY OF CIRCULAR
CROSS-SECTIONAL COMPRESSED REINFORCED CONCRETE ELEMENTS
BASED ON TWO-LINE DIAGRAMS OF MATERIALS
Hajiyeva U.M. Azerbaijan University of Architecture and Consruction

Xiilasa: Molum oldugu kimi sixilan elementlorin yiikgotiirmo gabiliyysti birbasa homin
elementlorin gevikliyi ilo baglidir. Magalodo materiallarin ikixotli deformasiya diagqramlarinin
totbiqgi ilo sorti markazi vo markozdonxaric sixilan dairavi en koasikli domirbeton siitunlarin
gorginlikli deformasiya ahlinin vo yiikgotiirma gabiliyyatinin toyini ti¢iin effektiv ododi metodika
islonmisdir. Gostorilmigdir ki, sixilan elementlorin  ylikgotiirma qabiliyyati elementin
cevikliyindan, sixic1 qiivvanin ekksentrisitetindan va armirloms faizindon asilir. Hall metodikasi
qurularkon milin boyuna ayilmasi nozars alinaraq milin miivazinat sorti an ¢ox garginlogmis orta
kosiyin sixilan {liziindo deformasiyanin saviyyasi Vo bu kasikda neytral oxun vaziyyatini tayin
edon parametrlo ifado olunarag masalonin halli bu parametrlora nazoran geyri xotti tonliklor
sistemina  gotirilmisdir. ©dadi misallarda toklif olunan holl metodikasinin effektivliyi
isbatlanmigdir.

Acar sozlari: beton, armatur, ¢eviklik, deformasiya, yiikgotirmo qabiliyyati, yiik-ayinti
grafiki.

AnHotanus: Kak U3BeCTHO, HECYIas ClIOCOOHOCTh CHKATHIX JIEMEHTOB HAITPSIMYIO CBsI3aHa
C THOKOCTBIO ATHX JJIEMEHTOB. B cratbe paspaborana > ¢deKTHBHAS YHCICHHAs METOJIMKA
OTIPE/ICTICHUST HANPSKECHHO Je(OPMHPOBAHHOTO COCTOSHHMSL ¥ HECyIIed CIIOCOOHOCTH
[EHTPAJIILHO CO CJIy4allHBbIM 3KCIIEHTPUCHUTETOM M BHEIEHTPEHHO CXKAThIX KOJIBIEBBIX
’KEJIe300€TOHHBIX KOJIOHH C WCIOJb30BAaHUEM JIBYXJIHHEHHBIX IHarpamMm 1e(hopMHpPOBaAHHS
MaTepuasioB. [lokazaHo, 4To Hecymiass ClOCOOHOCTh CXKATBIX JJIEMEHTOB 3aBHCHT OT THOKOCTH
AIIEMEHTA, OJKCIECHTPHCUTETA CXXUMAIONMICH CHIBI M TpoleHTa apmupoBanus. C ydeTom
MIPOIOJIBHOTO M3rH0a YpaBHEHHUSI PAaBHOBECHS CTEP)KHS BBIPAKEHBI uepe3 AehOopMaInio CKaTou
rpaHd HauOoJee HANPSHKEHHOTO CPEIHEro CEYCHHUS M MapaMeTpa, ONMPEICIISIOIIErO MOI0KEHHE
HEUTPAJIBHOM OCH B 3TOM CEYEHHMH. TeM caMmbIM pa3pemaromias CUCTeMa HEJIMHEHHBIX
ypaBHCHUH BBIPAKEHUBI 4Yepe3 ATH mapameTpbl. () (HEeKTUBHOCTh MPEIOKEHHONW PAacYETHOM
METOIMKH PEIICHUS TOKa3aHa Ha YUCICHHBIX IPUMEPaXx.

KuroueBbl cioBa:0eToH, apmarypa, THOKOCTh, aedopmarnms, Hecymas CHOCOOHOCTS,
rpaduK «HArpy3Ka-mporuo.

Summary: It is khown that, the bearing capacity of compressed elements is directly related
to the flexibility of these elements. The article developed an effective numerical method for
determining the stress-strain state and bearing capacity of centrally with random eccentricity and
eccentrically compressed circular reinforced concrete columns using two-line deformation
diagrams of materials. It is shown that the bearing capacity of compressed elements depends on
the flexibility of the element, the eccentricity of the compressive force and the percentage of
reinforcement. Taking into account buckling, the equilibrium equations of the rod are expressed
in terms of the deformation of the compressed face of the most stressed middle section and the
parameter that determines the position of the neutral axis in this section. Thus, the resolving
system of nonlinear equations is expressed in terms of these parameters. The effectiveness of the
proposed calculation method of solution is proved by numerical examples.
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Key words:  concrete, reinforcement, flexibility, deformation, bearing capacity, "load-
deflection” chart.

Miiasir ingaat normalarina osason domirbeton konstruksiyalarin hesablanmasinda betonun
sixilmada vo fiziki axma meydangasi olan armaturlarin dartilma-sixilmada ikixatli diagraminin
totbig olunmasina icazs verilir [1], [3], [4], [5], [6] sokil 1.

Betonun sixilma diaqraminda agir betonlar {igiin qisamiiddotli yliklomoalords betonun

R,

sixilmada sinfi B 60 -dan yuxar1 olmadiqda &,, =0,0035 . Bundan basqa ¢, = . Agir

b, red
betonlar iiciin &, =0,0015; ¢&,=0,002; o, =0,6-R,. Bu diagramdan aydinca goriiniir ki,
deformasiyanin qiymatindon asili olaraq gorginlik asagidaki kimi hesablanmalidir:

Omh

g =Ey & & <&, oldugda
O-b = gbl (1)
R,; & =&, oldugda
1o,
o, =0, =
=c,=R [ ' :
: : H 1
1 ! '
| I
1 ' 1
: o = arcigk, . :
I ] !
I 1 I
! : |
I
i i I
| ' 1
o b i - g,

1 ] N >
£ £ &,

Sakil 1.Betonun sixilmada ikixatli diagrami

Qoabul olunmus deformasiya diagramina uygun olaraq neytral oxun vaziyystindon asili
olaraq sokil 2 do gostorilon betonda sixici garginliklorin paylanmasinin dérd hali miimkiindiir,.
Bu hallarin hor birini ayr1 ayriligda nozordon kegirarak har bir hesabi sxemos uygun olaraq
betonda yaranan sixici gorginliklorin hesabina formalasan normal qiivve Vo ayici momenti
hesablayaq [2], [4]. Bunun ii¢iin miistovi kasiklor hipotezins uygun olaraq, qeyd edik ki, miiasir
ingaat normalari geyri xatti deformasiya modelinds miistavi kasiklor hipotezinin tatbiqini tovsiya

edir, deformasiyanin kosik {izro paylanmasi {igiin yaza bilorik ki, ¢, =i-(x— R+ Z), onda
X

betondaki sixici gorginliyin kasiyin hiindiirliiyii boyunca paylanmasi iigiin &, <&, oldugda
alariq ki,

Gy =Ep g 22 (X—R+2) )

z cred

Bu zaman bas vektor vo bag momentin ifadslori agagidaki kimi konkretloagirlor:
R R
Nb:2-jabz-\/R2—zzdz Vo Mb:2-J.abz-z-1/R2—zzdz (3)
q q

Burada neytral oxun vaziyystindon asili olaraq inteqrallarin asagi sorhoddi x>2-R
oldugda g=—R Vo x<2-R oldugdaiso q=R—x olur. ilk énco & <&, halmi nozordon
kegirok, bu halda inteqrallar hesablandiqdan sonra alinir ki,
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N, = Eb,red"g)‘f'(x_R)'|: 'ZRZ—RZ-arcsing—q- Rz—q2}+:2)>-Ebyred"i?-(Rz—qz)-w/Rz—q2 4)
Mb:§'Eb,red'%'(X_R)'(Rz_qz)'\/Rz_q2+

(5)
4 4 3 2
+Ebred'i' i_R_.arcsinﬂ_ q__R q . Rz_qz
' 8 4 R 2 4

R

o, <R, R

_—

Sakil 2. Betobub sixilmada ikixatli diagrami asasinda kasiyin hesabi sxemi

Eyni qayda ilo ¢, > &, hali nozorden kecirilir. Bu zaman ovvelco z, koordinati toyin
& . . Epp + X
olunmahdir. &, =—>- (X— R+ ZA): &, sortindon alimrki, z, =R —x+ -2~
X &y
Onda baxilan halda betondaki sixict gorginliklorin hesabina yaranan normal qiivvonin vo
momentin ifadslori asagidaki kimi konkretlosirlor:

Nb=Eb,red-%-(X—R)-{Rz-arcsin%\+zA-1/R2—zf\—Rz-arcsin%—q- Rz—qz}—
R R e g o ©
2
+Rb-[7r'2R —Rz-arcsinz—g—zA-,/Rz—zi}
Mo= 26, (- R) R 02 R - (R -2 R+
4 3 2
+2'Eb,red‘6)‘?'|:R8'arCSinzF?-i-(zA—R 'ZAJ. IRZ_Zi:|_ (7)

4 8

4

g | R . q q° R’-q 2 2 2 2 2 2 _ 2
— 2B, g 2| —-arcsin - +| = — R =g’ |+=-R,-|(R*—z;)-JR* -z
bred {8 R (4 3 q 3 ( A) A
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Alinmis borabarliklor osasinda &, vo Xx  parametrlorinin verilmis qiymatlorinds ¢ox
asanligla N, vo M, komiyyatlori hesablana bilirlor.  Homg¢inin miistovi kasiklor hipotezi
osasinda horbir armatur milindaki gorginliklorin giymati bu iki parametrls ifads oluna bilir:
oldugda

Esj “Ej ; ‘ 2N

<¢&

sj, ax
_ L & [y il
7 st'\gsj ey |26 oldugda SR (=R R, sinlp, ) (8)

= “sj, ax

sj
Belaliklo, armatur millarindaki garginliklordon formalasan normal qiivva Vo ayici moemt ii¢iin
timumi halda asagidaki baraborliklor yazila bilir:

Ky Ky
Ny =205 A =Nilep, x) v M, =3 03,- AR, -sin (@)= M, (&, %) )
i= I

Siitunun ayilmis oxunun ifadasini sarhod sortlorini 6doyan bir parametrli har hansi funksiya
ila, masalan, uclar1 oynaqgli barkidilmis siitun barabar ekssentrisitetli qiivva ilo sixildigda sinusun

yarimdalgasi ilo approksima etdikdo, y(x)= f -sin EI X , on ¢ox garginlogmis orta kasikda x :lzo
0
)

2

olduqda ayriliyik y = f T—z olur. Digar torofdon yuxarida verilmis hesabi sxemo asason y =
0

. Bu iki baraborlikdon orta kasiyin maksimal oyintisini sixilan {izin deformasiyast vo neytral
oxun vaziyyatini tayin edon parametrlo slagolondiran barabarlik alds olunur:
& 12

f=p-= po==% (10)

X v/

05

v

M, €& T

_)< - d K
Sakil 3. Barabor ekssentrisitetla sixilan siitunun hesabi sxemi.

Baxilan kosikds daxili normal qiivve vo daxili ayici moment bu kasikdoki betonda va
armaturda yaranan gorginliklordon formalasir, yoni N, =N, + N, vo M, =M, + M. Bunu vo

stitunun boyuna oyilmasi zamani yaranan ayintini nozors almaqla miivazinat tonliklori asagidaki
kimi yazilir:

N, (g, X)+ N (5, X)=P; M, (g, X)+M_(&,, X)= P-(e+p*-%j (12)

Bu baraboarliklordon qiivve parametrini yox etmoklo yiiklomanin ixtiyari saviyyasinds
sixilan iizde deformasiyanin giymatilo neytral oxun vaziyyatini toyin edon parametrlor arasinda
olage yaradan asagidaki geyri xatti asililigi almis oluruq:

W60~ My 60,0+ M 6 0)= (e XN ) e 0o | (a2

Bu tonlikdon X verildikdo &, vo aksina &, verildikdo X birmachullu geyri Xxatti tanliyin
holli kimi tapila bilirlaor.
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Betonun sixilma diaqramina osasen &, parametrinin doyismo intervali qabaqcadan balli
oldugu iicin (0<s&, <&, =0,0035) praktik mosololorin hollinde bu parametrin verilmis
giymatindo X paramerinin tapilmasi daha mogsado uygun olur. &, kemiyyatinin giymoti gobul

olunur vo (12) tonliyindon geyri Xxotti birmochullu tonliyin kokii kimi gobul olunmus
deformasiyanin qiymatine uygun olan X kamiyyati istanilon dagiglikls toyin olunur. Bunun iigiin
avvalca ‘P(gb, X) funksiyasinin giymoati X -in miixtolif giymotlori iig¢iin hesablanaraq kokiin

yerlosdiyi par¢a miioyyanlosdirilir vo bundan sonra par¢ani yariya bélma tisulu ilo kok istonilon
doagiqgliklo dagiglosdirilir. Sonra (5) borabarliyi asasinda gobul olunmus giymots uygun golon
ayintinin giymati vo nohayat (6) sisteminin birinci borabarliyindon xarici qlivvenin uygun
giymoti hesablanir. Belsliklo, an ¢ox gorginlosmis kosiyin sixilan iiziinde deformasiyanin
giymatini gobul etmoklo siitunun gorginlikli deformasiya halin1 xarakterizo edon biitiin
parametrlor istonilon dagigliklo hesablana bilirlar. Bu hall iisulu bununla yanasi sixilan millarin
yiikgotirmo gabiliyystinin toyinindo 6nomli rol oynayan “yiik-oyinti” qrafikini do qurmaga
imkan verir. Bu grafik asasdinda sistemin ylikgotiirma gabiliyyati sistemin ¢evikliyindon asili
olayarag toyin olunmus olur ki, bu da praktik masalalarin halli noqteyi nazorden ¢ox miithiim
moasaladir. Turbo Pascal ABC alqoritmik dilindo sorh olunan hall metodikasini realizo edon
program modulu tartib olunmus va onun tatbiqi ilo adadi eksperimentlor aparilmisdir.

Misal 1. Beton B25, armatur A400 , R, =R =350 MPa , E,Z=200000 MPa , en

kosiyin radiusu R=25sm, armaturun kosik iizro paylanma g¢evrasinin radiusu R =20 sm,

stitun 12 odod @28 armaturla armirlonib, siitunun hesabi uzunlugu |, =3 m. Tortib olunmus

program modulu osasinda aparilmis hesablamalar noaticosinds morkozdonxaric sixilan qisa
stitunun gorginlikli deformasiya halin1 xarakterizo edon parametrlor toyin olunmus sokil 4-do
yiik-ayinti qrafiki qurulmusdur. Qurulmus qrafiklordon goériiniir ki, qisa siitunlarda materiallar
tigiin ikixotli diagramlardan istifado olunduqda “yiik-oyinti” qrafiklorindo asagi enon qollar
yaranmir.  Bundan basqa mosalonin fiziki monasina uygun olaraq sixici qiivvanin
ekssentrisitetinin giymati artiqca yiikgotiirmo gabiliyystine uygun olan sixict giivvanin giymati
azalir. Bu grafikdos yiik- meganyutonlarla, ayintilor iso metrlorlo verilmisdir.

1,4
1,2 ——
1 /
0,8 /
) /
0,6 //
/
0,4 /'
0,2
0
0 0,002 0,004 0,006 0,008 0,01

Sakil 4. Qusa stitunun ekssentrisitetin miixtolif qiymatlorinda “yiik-ayinti” qrafikiari:
l1-e=1sm; 2-e=5sm; 3-e=10sm; 4-e=15sm.
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Bundan basqa ayilmo miistovisindo dairovi Kasiyin sixilan vo dartilan {iziine on on yaxin
armaturlarda sixic1 qiivvonin ekssentrisitetindon vo kosiyin sixilan iiziindo deformasiyanin

giymatindon asililigi da oyronilmisdir, sokil 5. Bu qgrafikdon aydinca g qiymoti A

s4

armaturunda gorginliyin giymotino tosir etmodiyi halda, dartilan zonadaki A, armatur goriiniir
ki, sixict qiivvanin ekssentrisitetinin urunda yaranan garginliyin giymatines tosiri giicliidiir.

400

300

200 /

100

0
100 0,0005 0, T 025 03 00035 0,004
-200 I
-300
1 2 3 4 5 6 7 8

Sakil 5. Sixilan iizo an yaxin o, ; MPa va dartilan iizo an yaxin oy, ; MPa armaturlarinda
sixulan iiziin deformasiyasindan asili olaraq garginliklorin dayismo qrafiki:
1-o0,;, MPa; e=1sm; 2-o04,; MPa; e=5sm;
3-o0,; MPa; e=10sm; 4-o0y,,; MPa; e=15sm.

Misal 2. ikixotli diagrmalarm totbigi zamani cevikliyin sixilan siitunlarin gorginlikli
deformasiya halina tosirini Gyronmok mogsadilo ¢evikliyin miixtalif giymotlorindo odadi
eksperimentlor aparilmisdir. Bunun {i¢iin biitiin verilonlor eyni saxlanilmagla hesablamalar sorti
morkozi sixilmada, e =1sm, siitunun uzunlugunun miixtalif giymatlori ti¢iin aparilmisdir va

naticalora asaan sokil 6-da “yiik-oyinti” qrafiklori verilmisdir.

1,6
1,4
1,2 /7

[ —

s UL/

os N/ -

0,4 [
/[~

0,2

0 0,02 0,04 0,06 0,08 0,1 0,12

Sakil 6. Stitunun tasadiifi ekssentrisitela sixildigt halda (e =1 sm) “viik-ayinti” qrafiklori:
1-1,=25m; 2-1,=35m; 3-1,=6m; 4-1,=10m.
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Qurulmus grafiklordon aydinca goriintir ki, siitunun c¢evikliyi artdiqca yiikgotiirmo
gabiliyyati azalir vo “yiik-oyinti” qgrafikindo asagi enan qol da realizo olunur ki, bu da ¢evik
sixilan sistemlor ligiin xarakterik haldir.

Notica
Materiallarin ikixoatli diaqgramlarinin tatbigi ilo geyri- xotti deformasiya modeli asasinda qisa
Vo ¢evik sixlan dairavi en kasikli domir-beton elementlori hesablanmasinin iimumi effektiv odadi

metodikasi islonmisdir.
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CUCTEMHBII AHAJIN3 METOJIOB ITIPOrHO3UPOBAHU A CEJIEN, X OIIEHKA ITPH
BbIEOPE HAUBOJIEE PAIIMOHAJIBHBIX JIJISI ASEPBAHI)KAHA U PA3PABOTKA
NPEJIJTOXEHUN MO NOBBIIIEHUIO Y®®EKTUBHOCTHU HEKOTOPBIX U3 HUX

xk.m.H. Fabuoboe @.I. Azepoationcanckui HUU Cmpoumenscmea u Apxumexmypul,
E-mail: farchad@yandex.ru

SELLORIN PROQNOZLASDIRILMASI USULLARININ SISTEMLI TOHLILI,
AZORBAYCAN UCUN ON SOMOROLI OLANLARIN SECILMOSINDO ONLARIN
QiYMOTLONDIRILMOSI VO ONLARDAN BOZILORININ EFFEKTIVLIYINi
YUKSOLTMOK UZRO TOKLIFLORIN iSLONILMOSI
tex. iizra f.d. Habibov F.H. Azorbaycan Insaat vo Memarlq Elmi-Tadgiqat Institutu

SYSTEM ANALYSIS OF MUDFLOW FORECASTING METHODS, THEIR ASSESSMENT
WHEN CHOOSING THE MOST RATIONAL ONES FOR AZERBAIJAN AND
DEVELOPMENT OF PROPOSALS TO IMPROVE THE EFFICIENCY OF SOME OF THEM
Ph.D Gabibov F.G. Azerbaijan Scientific-Research Institute of Construction and Architecture

AHHoTanus. B craThe MpoBe/ieH CUCTEMHBIN aHallu3 METOJ0B MIPOrHO3a CENIEBBIX MOTOKOB.
BbisiBiaeHO, 4YTO cTpaTerus IPOTHO3UPOBAHUS CEJed HAuYMHAETCA C IMPOCTPAaHCTBEHHOM
cocTapstomend. JIJisi mpupoaHBIX YCIOBHM A3epOaiipkaHa TpHU MPOTHO3E BEPOSITHOCTH celeid
JIOJIKHO OCHOBBIBATHCSI Ha MPOTHO3€ JIMBHEBBIX J0KJel. BblaeneHbl MEeTOIbl TPOrHO3UPOBAHUS
celei, B KOTOPBIX KPOME€ THIPOMETEOPOIOTUYECKUX (PAKTOPOB HCIIONIB3YIOTCS UM MHKEHEPHO-
reojyiornyeckre (akTopel. B 3TUX MeTomaXx pPeKOMEHAYETCS JOMOJIHHUTENBHO HCIOIb30BaTh
MOTEHIIMAaJ OMOJI3HEBOrO MaTrepuania B OacceiiHe, cTeneHb reopu3ndeckoil akTUBHOCTH U BpeMsi
BHEIIHUX BO3JCHCTBUI B IIpoliecce JMBHA. B MeToae mporHosa ceinel ¢ HUCIHOJIb30BAHUEM
WHXCHEPHO-TEOJIOTUYECKIX AaHAJIOTUH TMpeJiaraloTcsi JOMOJHUTENBHO paccMaTpuBaTh 4
KpuTepus MOoA00us, BKIIOYAIOUIME YIJIbI BHYTPEHHETO TPEHHs MPOJYKTOB BBIBETPUBAHUS U
TpyHTa TOBepXHOCTU cKjoHa. Ilpemnoxena dopmyna s omnpeneneHus Oe3pazMEpPHOro
MIOKa3aTessl MHTErPajJbHON CEIeaKTUBHOCTH.

KiroueBble cioBa: cesieBoil TOTOK, MPOTHO3, METOJN, JWBHEBOM HOXIb, (hakTop,
WH)KEHEPHAs T€0JIOTHS, OTI0I3eHb, KPUTEPU TIOA00HS, MHTETpaIbHAS CEICaKTHBHOCTb.

Xiilasa. Mogalada sel axinlarinin prognozlasdirma tsullarinin sistemli tohlili aparililb.
Toyin olunub ki, sellorin proqnozlasdirilmasi strategiyast mokan torkib hissssindon baglayir.
Azorbaycanin tobii soraiti iiglin sellorin prognozlasdirma zamani leysan yagislarin ehtimalina
osaslanmaq lazzmdir. Sellorin prognozlasdirma {tsullar1 ayrilib, hansilarda hidrometeoroloji
faktorlardan olavo miihandis-geoloji faktorlarda istifado olunur. Bu iisullarda hovuzda siirlismo
materiallarin potensialini, geofiziki aktivliyin dorocasini vo lerysan prosesinds xarici tosirlorin
zamani 9lava istifadasing tovsiyya olunur. Miihandis-geoloji analogiyalarin istifadasi ilo sellorin
prognozlasdirma iisulunda olave 4 oxsarliq kriteriyasina baxilmasi toklif olunub, onlarin i¢inda
bela kriteriyalar var ki, onlarin torkibinds asinma materiallarin vo yamacin {ist qruntunun daxili
slitinmo bucaqlart vardir. Sel aktivliyi inteqral dl¢iisii gostoricisinin toyini ligiin diistur toklif
olunub.

Agar sozlor: sel axini, prognozlasdirma, lisul, leysan yagisi, faktor, miihondis geologiyasi,
stiriismo, oxsarliq kriteriyasi, inteqral sel aktivliyi.

Abstract. The article provides a systematic analysis of methods for predicting mudflow
flows. It is revealed that the strategy of predicting mudflows begins with a spatial component.
For the natural conditions of Azerbaijan, the probability of mudslides in the forecast should be
based on the forecast of heavy rains. Methods of forecasting mudflows are highlighted, in which,
in addition to hydrometeorological factors, engineering-geological factors are also used. In these
methods, it is recommended to additionally use the potential of landslide material in the basin,
the degree of geophysical activity and the time of external influences during the heavy rain. In
the method of forecasting mudflows using engineering-geological analogies, it is proposed to
additionally consider 4 similarity criteria, including the angles of internal friction of weathering


mailto:farchad@yandex.ru

Me3. 2021 AZORBAYCANDA INSAAT va MEMARLIQ

products and the soil of the slope surface. A formula for determining the dimensionless index of
integral selectivity is proposed.

Key words: mudflow, forecast, method, heavy rain, factor, engineering geology,
landslide, similarity criterion, integral mudflow activity.

1. BBegenue

[lon mnporHo3upoBaHueM celieid, WM MPOTHO30M CEJIEONACHOCTH, TOHUMaeTCs 3abiaro-
BPEMEHHOE TpencKazaHue (OPMHUPOBAHUS CEJIEBOIO0 IOTOKAa B JaHHOM CEJICaKTUBHOM
paiione [1].

[lenssMu MPOTHO3UPOBAHUS TIOCTEACTBUN CEIICH SIBIISIIOTCS OIEHKA BO3MOXHOTO yIepOa oT
WX JCHCTBHSI, BBISICHEHHE JAHHBIX O BO3MOXHBIX OOBEKTaX BO3JCHCTBUS, T.€. O TOM, KaKHe
HAaCeJICHHBIE MYHKTHI, 00BEKTHI, YYaCTKH JOPOT MOTYT OBITh B OTACHOCTH.

[IporHo3upoBaHue CeNEBbIX SBJICHUM BKIIOYAET MPOTHO3UPOBAHHME CEJIel Kak B
MPOCTPAHCTBE, TaK M BO BPEMEHH, a TaKXe IPOTHO3MPOBAHWE 3HAYCHUN HMX OCHOBHBIX
XapaKTEPUCTHK.

2. [IpocTpaHcTBeHHOE MPOTHO3MPOBaHUeE ceJiei

[lon mpocTpaHCTBEHHBIM MPOTHO3UPOBAHUEM CEJIEH MOHMMAETCSI OLEHKa CeJIeONacHOCTH
TEPPUTOPUN W OMpeNeNieHne TPaHUI[ palOHOB (POPMHUPOBAHUS CEJIEBBIX IMOTOKOB. DTO TaKOe
MIPOTHO3MPOBAHKE, KOTOPOE JAaeT OTBET Ha BOMNPOC: I'JIE MOTYT BO3HHKATh W Pa3BUBATHCS
CeJIEBbIE IOTOKH?

[lon npOrHO3UpPOBAHUEM CEJIEBBIX SIBJICHHMM BO BpPEMEHHM IIOHUMAETCS OIpEAeIICHHE
BPEMEHH M YCIOBHH, MPH KOTOPHIX MOTYT (POPMHpPOBATHCS CeEJIeBble IMOTOKH. OJTO €CThb
MIPOTHO3MPOBAHUE, OTBEUAIOIIEE HAa BOMPOC: KOT/Ia MOTYT (DOPMHPOBATHCS CETIEBBIC TIOTOKU B
JTaHHOM TOpHOM OacceiiHe Win JoJIuHe?

[Ipy nporHo3MpOBaHUM XapPAKTEPUCTUK CEJIEBOTO MOTOKA Ba)KHEIlee 3HAYCHHE HMEET
Mpe/ickazaHue BPEMEHH J0OEraHus CeleBOro MOTOKAa OT MECTa 3apOXkICHUS WIH CUTHAIBHOTO
CTBOpA JIO 3alIUIIAEMOro 00BEKTa, T.€. MPOTUBOABAPUIHHOE MPOTHOZUPOBAHUE, OTBEYAIOIICE HA
BOIIPOC O KOJIMYECTBE BPEMEHH, HMEIOMIEMCS B PACIOPSDKEHUW JIIOJEH ISl MPOBENECHUs
CrlacaTesIbHBIX OIEpaLUil.

ITo 3a071arOBPEMEHHOCTH MIPOTHO3BI CeJIeONacHOCTH MOAPA3IEISIOT Ha
CBepX0ATOCpOoUHbIe (10 3 MecsieB), foarocpounsie (3 - 4 Henenu), kparkocpounsie (1-3 mHs),
a TaKKe OMNEepaTUBHBIC, OMPECISIONMINEcs BpeMeHeM J1o0eraHusl celeBOil BOJIHBI A0 OOBEKTa.
Hau6oiiee mocToBEpHBIMU SBIISIIOTCS KPATKOCPOUHBIE M ONEPATUBHBIC TTPOTHO3HI.

OCHOBHOH TMPOTHO3UPOBAHUS SABISAIOTCS COOp, cHCTEMaTH3allds U aHAU3 MHOTOJETHUX
JAHHBIX O TMOCJECTBUIAX BO3JEHCTBUS ceeil 3a BCe TOJbl HAOMIOJCHNUH, a TaKKe Pe3yJIbTaThl
MIPOTHO3a CEJICONACHBIX TEPPUTOPHI U MPOrHO3a OCHOBHBIX MapaMeTPOB celiei, BOSHUKHOBEHHE
KOTOPBIX BO3MOKHO B MpeJieiiaXx pacCMaTpUBA€MOI0 PEruoHa.

OcHOBOM TPOCTPAHCTBEHHOTO MPOTHO3UPOBAHUS CEliel CIYy)KUT COCTaBJICHHE KapT:
0030pHBIX, cpeHeMACIITAOHBIX U KpyITHOMACIITaOHBIX. C TTOMOIIBIO 0030pHBIX KapT (MacmTad
or 1:1000000 - 8 1 cm mo 10 xm mo 1:100000000 - B 1 cm 1000 kM) IOJIB30BATENIb UMEET
BO3MOXKHOCTh BBISIBUTH OOIIE€ paclpe/ielieHue CeJeONacHbIX TEPPUTOPU B Mpejenax
pecnyOJIMKH, TPYIIBI PECIYOIUK, CTPaHbl WU TT00aIbHbIE, CYMMapHbIE IUIOMIAIN CENEOMaCHbIX
TEPPUTOPHUH, a TAKKE HAauOOJIee ONACHBIE PETHOHBI.

Haznauennem cpennemacmradupix kapT (ot 1:100000 - B 1 cm 1 kM go 1:500000 - B 1
CM 5 KM) celeonacHbIX TEPPUTOPHI SIBISETCS BBISBICHHE M (PUKCAIIUS OOIIUX 3aKOHOMEPHOCTEH
U yCIOBHH (OPMHUPOBAHUS CEJIEBBIX IMOTOKOB M OIICHKA CTETICHH CEJICOMaCHOCTH TOPHBIX
TEPPUTOPUN B TIpejesiax pecrnyOiauKd, 00JacTH, pailoHa, YTO HEOOXOAMMO TPHU COCTABICHUU
TE€HEPAIbHBIX CXEM XO3SUCTBEHHOIO, TYPUCTUYECKOTO U CHOPTUBHO-03/I0POBHUTEIHLHOIO
KYIbTYPHOTO OCBOCHHS OSTUX TEpPpUTOpHl. OTHU KapThl coaepxar wuHpopmanuio 00
0ocoOcHHOCTSX  penbeda, MOp(HONOTHH  CKJIOHOB, THIpOrpaduyueckoil CeTH, CTENeHU
CeJIeONacHOCTU 0acCcelHOB, YaCTOTE CEJICHPOSBICHUM, CElIeBBbIX O4yarax M KOHycax BBIHOCA, O
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HamOoJee BaKHBIX HAPOJHOXO3SHUCTBEHHBIX 00BEKTaX, HAXOASIIUXCS B 30HE JCHCTBUS ceneld, u
O MIPOTUBOCEJIEBBIX COOPYKEHUSIX.

Hasnauenuem kpynHomacmTaOHbIX ceneBblx kapT oT 1:10000 (B 1 cm 100 m) 1o 1:50000
(B 1 cm 500 M) siBiisieTcs ieTanbHasi XapaKTEPUCTUKA CEJIEBBIX MPOIIECCOB B OTJEIBbHBIX TOPHBIX
JonuHAaX U BojgocOopax. VX MConb3yroT Kak mpu pa3paboTKe MPOTUBOCEIEBBIX MEPONPUATHUH,
TaK W TpU OpraHU3alMy CTAallMOHAPHBIX MCCIEJOBAaHUM C I€JIbl0 MPOTHO3a celed Ha
OIIPEAEIIEHHONW TEPPUTOPHH.

Takue kapTbl JOJKHBI OTpa)kaTb Bce (DAKTOPBI, CBSI3aHHbBIE ¢ (POPMUPOBAHHEM CEJIEBBIX
MOTOKOB (0COOEHHOCTH peibeda u nanamadTa, TeoJOTHUYECKUe U THUIAPOMETEOPOIOTHYECKHE
XapaKTepUCTHKH, XapaKTEPUCTUKU OSK30TE€HHBIX U DHJOT€HHBIX IPOLECCOB, (HAKTOPHI
aHTPOIIOTEHHOM M TEXHOI'CHHOH JEsTEeIbHOCTH, CIIOCOOCTBYIOIIME YCHIJICHHIO CEJIEeBOM
aKTUBHOCTH M T.I.), @ TaKK€ OCHOBHBIE, B TOM YHCJE€ W KOJUYECTBEHHBIE, XapaKTEPUCTUKU
JIBIDKEHUSI M OTJIOKEHUH CeJIEBBIX MOTOKOB, MX pa3Mephbl U CTENEHb BO3JEHCTBHS Ha OOBEKTHI
qeJIOBEUECKON AESITEIILHOCTH.

3. IIporno3upoBanue ceJieii BO BpeMeHH

Kak ormeuaer C.M. ®neiimMan [2] mporHo3UpoBaHHe BpeMEHU (HOPMHUPOBAHHS CEIIEBBIX
MIOTOKOB MPEJCTABISIET COOOM KOJIMYECTBEHHOE BBIPAXKEHHE YCIOBHM, IPU KOTOPBIX BO3MOYXHO
BO3HHKHOBEHHUE CEJIEBBIX MOTOKOB. [l pa3inuuHbIX MeXaHW3MOB (OPMHUPOBAHUS, TaK ke Kak
JUISL Pa3JIMYHBIX MCTOYHUKOB TMUTAHUS, 3T YCJIOBHUS MOTYT OBITh B TOW WM MHOM CTEMEHU
Pa3ITUYHBIMHU.

CM. OneitmmMad MOpeIIOXKUAT TOAPA3ACIATh YCJIOBHS TMPOTHO3UPOBAHUS CelIel BO
BPEMEHH HA TPU OCHOBHBIE TPYIIIIHI:

1) ceneBbie MOTOKH, (OPMUPOBAHME W Pa3MEPbl KOTOPHIX B OOIIEM MPOTOPIIHOHATBHEI
pazMepam BOJHOTO MUTAHUS JAHHOTO MaBOJIKA;

2) ceneBble MOTOKH, € BBILNIEYKa3aHHAs NPONOPLIUOHAIBLHOCTh MMEET MECTO JIHIIb JI0
OTIpEICNICHHBIX MPEIENIOB;

3) ceneBble MOTOKH, (POPMUPOBAHKE U Pa3MePhl KOTOPBHIX HE MPONOPIMOHAIBHBI BOJHOMY
MUTaHUIO TAHHOTO MaBOJIKA.

B «Ilocobuu mo mporHo3upoBaHuio ceneonacHoctu», coctaBieHHom C.I1. Kapenkum u
B.C. TI'ynunoii [3], Ha OCHOBaHMM OOIIEr0 aHaJW3a TEIJIOBOro OajaHca ONpeneIoTCs
OCHOBHBIE HCXOJHBIX TPU3HAKH CEJCOMAaCHOCTH Ui CeJlel JMBHEBOrO, CMEIIAHHOTO U
[JIALMATIBHOTO MPOUCXOKICHMSL.

Jns cenell NTUBHEBOTO MPOUCXOXACHHS, HauOoliee CBOWCTBEHHBIX Ui MPUPOIHBIX
ycnoBuid A3epOaiipkana, Hanbosiee ceneonacHbIMU MPU3HAKAMHU CUUTAIOTCS:

a) CHHONTHYECKAasl CUTYyallHs, OTMPEEIIIoNnIas TeMIepaTypy, OCaAKH U T.1.;

0) mpenBapuTenbHAs YBIAKHEHHOCTh TOYB W TPYHTOB OacceilHa WM, HA00OpOT,
MPEIECTBYIONIUI Cele0nacHOMY MEPHOY 3aCYIUIUBBIA MEPHO, 00YyCIaBIUBAIOIINN CHUIIBHOE
IIPOrPEBAHUE U PACTPECKUBAHUE ITOYBBI;

B) TMEPEKpPhITHE 30HOM BBHIMNAJACHUS MaKCHUMAJbHBIX OC3JKOB CHETOBOM JIMHUM B
paccmaTpuBaeMoM OacceilHe U BO3MOXHBIA 3aXBaT JIMBHEM 3HAYMTENBHBIX ILUIOMIAJCH,
MOKPBITBIX CHEXKHBIM ITOKPOBOM.

I''H. Tony6eB [4] npoaHanu3upoBaB YCIOBUS (OPMHPOBAHUS HECKOJIBKHX CeJei
npoiueamux B Beicokoropuom CeBepHom KaBkaze Tpu paza nmoapsia (€KerojiHo) yCTaHOBUII, UTO
(dbopMupoBaHue ceniel, KaKAbli pa3 ObLIO CBS3aHO C MHTEHCUBHBIM TassHUEM JIEAHUKOB B CaMble
KapKue Mepuo/ibl JIeTa.

10.b. BuHorpaaoBsim [5] paccMoTpeHBI H  TPENIOKEHBI HEKOTOpPhIE MYyTH
MIPOTHO3UPOBAHUS IUIALMANBHBIX ceieil. Ho mnpumeHeHMe 3THX METOAMK JMJis YCJIOBUMN
AszepOaiijkaHa He peKOMEHIyeTcs, T.K. B HAaCTOsIIee BpeMs Ha TeppuTopun AzepOaiiakaHa HEeT
KpPYIHBIX JIEMHUKOB M CHEXXHUKOB. Ha ocHOBaHMM aHain3a HATYpHBIX JAaHHBIX O paHee
MPOILIEIUINX CESAX AJs psiAa peruoHoB EBpa3uu yCTaHOBJIEHBI KPUTHUECKUE HOPMBbI JIMBHEBBIX
0CaJIKOB, IIPEBBIIIEHNE KOTOPBIX MOXET BBI3BATh CeIe00pa3oBaHUE.
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WuTepecHble uccnenoBaHus UUKIUYHOCTH ceneil p. Axrper (Cpennsas Asus),
BeIMIOJIHEHHBIE T.M. MycTadakyiaoBeiM [6], MO3BOJMIN €My YCTaHOBHTH IOBTOPSEMOCTH
CeJIeHOCHBIX JieT dYepe3 6, 11 um 22 roma, koropas oObsicHAeTcs uyuciaamMu Boubda,
XapaKTepU3YIOIIUMU COJIHEYHYIO aKTUBHOCTb, KOTOpas BBI3bIBAET MAaKCHUMAaJIbHBIE OCAIKU U
pacxozsl B peke. CoueTaHne TaKOTO aHAllM3a C BEPTUKAIBHBIMU Pa3pe3aMu CEeNIEBbIX OTIOKESHUN
no3osiiio T.M. MycradakynoBy BBIIBUHYTh THUIIOT€3y O TOM, YTO B TOJbl MaKCUMyMa
BOJIHOCTU HMMITYJIBCOM CeJIe(OPMHUPOBAHUS CIY)KaT JOXKAM, a B 310Xy MHHMMyMa BOJHOCTHU -
onon3Hu. [laHHas runotesa, MO3BOJSET NMPUHTH K BBIBOAY, UYTO MOSBIECHUE CeJied, CBSA3aHO C
OIpeJIeIEHHBIMU KPUTHYECKUM 3HAYeHHEM BOJIHOCTH, KOTOpas CIOocoOHa TPAaHCIOPTUPOBAThH B
BOJHBIN IMOTOK HEOOXOAMMOE KOJMYECTBO T'OPHOTO BBIBETPEJIOr0 MaTepuana M TOYBBI st
¢dopmupoBanusi omacHoro cens. [lo Bcell BHAMMOCTH MaKCUMyM BOJHOCTH  TIO3BOJISET
JOCTUTHYTh OTHOCHUTEIBHO OBICTPYIO MOBTOpsieMOCTh ceneil. [Ins (opmupoBaHus ceneBbIxX
MIOTOKOB 32 CYET OIOJI3HEBOM MOJIMUTKH TPEOYETCsI OTHOCUTEIBHO 00JIee IITUTEIHHOE BPEMS.

Hns AzepOaitmkanckoit PecnyOnukyn BepOSTHOCTh celied OCHOBBIBACTCS Ha IPOTHO3E
JIUBHEBBIX JOXKJICH.

MeTo mporHo3upoBaHUs JOKIEBOM ceIeonacHOCTH (IPOTHO3UPOBAHUS TOKIEBBIX CENei)
0a3upyeTcsi B OCHOBHOM Ha METEOPOJIOTHYECKOM TIPOTHO3€ KOJMYECTBA OCAAKOB JIJIsS
paccmaTpuBaeMoil TOpHOW TeppuTopuu. IIporHo3 BkiIOYaeT JaHHBIE O BpeMeHH Jo U
0KHJIaeMOM BBICOTE CJIOSI OCAIKOB Hy; a TaK)Ke CBEICHHUS O CTEIICHH YBIIAYKHEHHOCTH BOZOCOOpA.

[TporuozupoBaHie BOSHUKHOBEHHUSI CEIISl OCYILIECTBIISETCS MO CIEAYIONIEH METOIUKE.

1. B pe3ynbTare NpOCTPAHCTBEHHOIO MPOTHO3UPOBAHUS JJIs paccMaTpUBAEMON TOPHOMN
TEPPUTOPUU (C MCIOJIB30BAHUEM COOTBETCTBYIOIIUX KapT) BBISIBISIOT CEJEBBIE OYard, MX THII,
cpenHuit yKI0H ¢ (Tpafyc) U miomans Bogocbopa F (kM) Kaxkaoro ouara.

2. B 3aBUCHMOCTH OT THIIa CEJIEBOrO oyara 1o Ta0iy.l ompenensroT cpeaHui nuametp d
(M) 00JIOMKOB, aHKEPYIOIIHX ceaehOPMHUPYIONTUI TPYHT JJIs CEJIEBBIX 04aroB AszepOaiiKaHa.

Tabauua 1
Cpeonuil Ouamemp 0610MKO8, AHKEPYIOWUX SPYHI 8 CENesblX 04a2ax OPHLIX pallonoe Asepbatioxcana

Juamertp o610MKoB d (M)

Tun cesieBoro oyara . o
B FOPHBIX palioHax A3epOaiiikaHa

Bpes 0,6
PeITBUHA 0,3
CkaJlbHBIN oyar 0,2
CenedopmupoBanue 0,1

3. o 3Ha4yeHuto BeNMYMHBI BOjocOOpa d, YKIOHY CEIeBOro ovara @ W IUIOIIAAN €ro
Bojocoopa F, ¢ MTOMOIIIBIO HOMOTrpamMMbl  (puc.l) OmpeAensroT KPUTHISCKUN

cenedopmupyromuii pacxos Qur (M3/C); KPUTHUECKYIO MHTEHCHBHOCTh CTOKOOOPA30BaHUS (),
(MM/MHH); BpeMs BKJIIOYCHHS BOa0OcOOpa B Ipolecce BOIOOTHAuu [, (MUH); KPUTHYECKYIO

BBICOTY cJ10st ocankoB Hy,, (Mm).

4. Dns ompeneneHuss BBICOTBI CTOKOOOpA3yIOMIETO CJIOS OCAaaKoB [. W3 BBICOTHI
MPOTHO3UPYEMOTo ¢j10s1 H | BBIYMTAIOT 3HAUEHHE BBICOTHI CJI0S HAYAIBHBIX OTeph Ho (KOoTOpoe
COCTaBJISIET: B 3aCYIUIMBBIX pailoHax 5 MM; B pallOHaX yMEPEHHOM YBJIa)KHEHHOCTH 2 MM; B
palioHax 3HAYUTEIbHON yBIAaXKHEHHOCTH 0):

Hc=Hy-Ho. (1)

5. Ha koopaunatHoM mnone 7 w H HOMOrpaMMBI OINpPENEISIIOT ITOJIOKEHUE TOYKH,
COOTBETCTBYIOLIEH MMOJIYYEHHOMY MPOTHO3Y MPOJOJDKUTENBHOCTH Iy UM CTOKOOOpa3yroleMy
cnoto He. Ecn, H, > K, u touka (T, H,) JNeXUT npaBee MPsIMOiA, COOTBETCTBYIOLICH (y, IS

JaHHOTI'O Bon0060pa, BBIAACTCS MPOTrHO3 «CCIICOMMACHO».
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Jlnist cenelt cMEIIaHHOTO MPOMCXOXK/ICHUS (COYETaHUE JTOKIEH U BECEHHET0 CHEroTasiHuUA)
CeJICONacHBIM NPU3HAKOM SIBJISETCS OOJbIIasl MJIOTHOCTh CHEXHOIO MOKPOBAa B TEUEHHUE psla
JHEeW MpU yCTOMUYMBOW BBICOKOW TeMIlepaType BO3AyXa, OCOOEHHO €CiIM MO CHHONTHYECKOH
CUTYaIlUH B 3TO NMEPUOJIbI 0)KUAIOTCS JOKAU U TPO3BI.

Q, M¥/c
1
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Puc.l. Homoepamma ona pacuema 0ooaucoesoti ceneonachocmu [1]

JIOTIOTHUTEIBHBIMHE THIIPOJIOTHYECKUME TPU3HAKAMU HACTYIUICHHS CEJIEBOM ONMAaCHOCTH
SBIISIIOTCSL PE3KOE YBEIMYCHHE CKOPOCTEH, MIyOWH, a CIIeI0BaTeIbHO, PACXO0B TOPHBIX PEK, a
TaKXKe YBEIMYCHUE UX MYTHOCTH.

Ilpoeno3zuposanue napamempos cenegvlx nomoxos. 1Ipu IPOTHO3UPOBAHUN TPEXKIIE BCETO
HEOOXOJMMO OIICHUTh MAaKCUMAIIbHBIA BOJHBIA PacXoj MaBOJKA, SBISIOMICTOCS HWCTOYHHKOM
BOJIHOTO MTUTAHUS CEJIS.

OCHOBHBIE TIApaMETPBI CEIIEBBIX MIOTOKOB OMPECIISIOTCS CICIYIONUM 00pa3oM:

MaxkcumanbHBI Pacxo MaBO/Ka, BO3HUKAIOIIETO NMPH BBICOTE CJIOSI OCAJKOB 3aJaHHOMN
00ECTICUCHHOCTH, PACCUUTHIBAIOT 10 (hOopMyIIe

oc _

B _KC.HI%'ﬂ’p%'F’ (2)
rae K. - koddoumuent croxa (a1 Asepbaitmkana Ke = 3,12 .10™ n/c); H o -MaKCHMaTbHBIIA
CYTOYHBIH CJI0H 0CanKOB 1 % 00eCreYeHHOCTH, MM (IaHHbIE OJIMKAUIIEH METEOCTAHINN); A,
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- TepexoJHON KOAP(PUIMEHT OT CIOeB JOXKAEBOro CToka 1% 00eCme4eHHOCTH K CIOSIM
JIOKJEBOr0 CTOKA IPYrOr BEPOSITHOCTU (ip% st AzepOaiimpkana onpezensercs mo taoin. 2); F -
TII0ma b Booc60pa, KM? (1o KapTe).

Ilepexoonvie kodppuyuenmovt Ay, 6 Asepbatioscane. Tabnuya 2

Ilepexoanbie KO3 (PULHEHTHI lp% NP BepPOSITHOCTH NpPeBbIICHNs, PABHOH p%

01 10 5,0 10,0
1,4 1,0 0,75 0,60

Ecin ucroununkom BOAHOI'O IMHUTaHHA CCJICBOIO TIIOTOKa SABJIACTCA IIPOPLIB 03€pa,
MNOATIPYXUHECHHETO JIECAHUKOM, WU ITPOPEIB 03€pa 3aBAJICHHOT'O OIIOJI3BHEM, TO MaKCHUMAaIbHBIN
pacxo cenedopMUPYIOIIETO MPOPLIBHOTO MABOAKA

S, H? t°
* np- T na 3
g =K' —— , (m°/c) (3)
LC

rae S, - IIoIaab BOJHOW MOBEPXHOCTH 03epa Ha ypoBHE 80% BBICOTHI MEPEMBIYKHU, M; Hy, -

BBICOTA TIEPEeMBIUKH, M; t° - TemrepaTypa Boabl B o3epe, °C; Lc - kparuaiiiiee pacCTOSTHUE IO
TOPU30HTAIIN MKy OCHOBAaHHEM TEPEMBIUKH U TPAHUIICH BOJHOU MOBEPXHOCTH 03¢epa, M; K* =
6,25 -103mY2.¢t -rpazlyc'l.

AUN. 3akom u B.®D. Iloknenoit [/] ObuM TPEMIOKEHBI METOABI MPHUOIUKEHHOTO
MIPOTHO3MPOBAHUS  CEJICONMACHOCTH OacceifHOB 3akaBKa3bsi BO BpPEMEHH HA OCHOBaHUU
KOJIMYCCTBEHHBIX XapaKTEPUCTUK, YUYUTHIBAIOIIMX HE TOJIBKO THIPOMETCOPOJIOTHYECCKUE, HO U
re0JIOr0-TIOYBEeHHBIE (DaKTOphl. BpeMs HacTyruieHHs ceneonacHocTd 7 paccMaTpuBaeTcs Kak
(GyHKIMS TpeX BEJIMYWH: MUHHUMAJIBHOTO KOJMYECTBA OCAJIKOB M CTOKA X,, BBI3BIBAIOIINX CEJIb;

NpeAMCCTBYIOLICTO CCJII0 YBJIAXKHCHHUSA IMOYBBI IX , 4 TaKXKC CKOIIJICHHA prXJ'IOO6J'IOMO‘IHOl"O

Marepuaa Ha CKJIOHax 6acceiina J .
Tzf(‘]H,/x'Xo) : (4)

Bce 3Tu BenM4MHBI XapaKTEpU3YIOTCS CIEIHATbHBIMH PETHOHAJIBHBIMHU 3aBHCUMOCTSIMH,
60 6amnoBbiMu MHAEKcaMu. AWM. 3ak npeanaraer crenyaibHble TaOIUIbI, B KOTOPBIX JAIOTCS
0aJuIoBbIC MHIEKCHI HAKOIIJICHUSI PHIXJI000JIOMOYHOT'O MaTepHaia B CEJIEBOM OacceiiHe.

Ha opurunansHOCTH paboThl [7] oOpaTri BHMMaHue npodeccop C.M. dneitmman [2],
KOTOPBIi ~ OTMETHJI, 4YTO  TIONMBITKA  TPOTHO3MPOBAHWS  CeJIe  HE  TOJNBKO IO
THJIPOMETEOPOJIOTHUYECKUM TTOKA3aTeNsIM, HO U C YUETOM MPEABAPUTEIHHOIO YBIAKHEHUS MOYB
W HAKOIUICHUS PBIXJIOOOJIOMOYHOTO MaTepHuaia W CTPEeMJICHHE BBECTH KOJIMYECTBEHHBIC
KPUTEPHH B IIPOrHO3UPOBAHHE CEJIEH SBISETCS 1IaroM BIIEpe]l O CPABHEHUIO C OAHOCTOPOHHUM
MPOTHO3UPOBAHMEM  KPUTHUYECKUX  Celeo0pasylomux  ocaakoB.  Kpurtmueckas  9acThb
kommentapus C.M. @neliiiMaHa cOCTOMT B TOM, YTO OayjioBble MHIEKCH HE BBeneHbl A.U.
3akoM u B.®. IlokneHoit B pacuerHbie (HOpMYJIbI U MPEACTABISIOT COOOW JIUIIL KOCBEHHBIC
MOKa3aTeJH CeIeO0NacHOCTH.

ABTOp JaHHOW CTaThM CUMTAET, YTO JKEJaTeabHO OBUIO OBl B (DYHKIIMOHAIBHOMN
3aBUCHUMOCTH (4) y4ecThb MOTEHIMATIbHBIM O0BEM OMNOJI3HEBOro Mmarepuana B OacceiiHe Ry,
CTeNeHb reo(PU3NUYecKOi aKTUBHOCTU (MHTEHCU(UKALNS aKyCTHUECKUX, AJIEKTPOMArHUTHBIX U
reOMHAMUYECKUX TOJIel) Sx W BpeMsi BHEIIHMX BO3JEHCTBHMI Ha CeJieonacHbIi OacceilH B
IpoLecce JIMBHS MpPU CPEIHEM HCXOAHOM KOJMYECTBE BBIMABIIMX JIMBHEBBIX OCAIKOB Zy.
Bausaue nHTeHCH(UKaLMU reo@U3MUEcKUX MoJield Ha MOHM)KEHHE MPOYHOCTHBIX MapaMeTpoB
CBSI3HBIX TOPHBIX MOPOJ TToka3aHa B padote @.I". ['abubona [8].

Ha ocHoBe u3m0x€HHOro (PYHKIMOHAJIBbHYIO 3aBUCUMOCTH (4) MOXKHO MpEACTaBUTh B
CJIEeIyIOIIEeM BUTIE:

T=10J,.1,,R,,S,,Z,). (5)
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HecomHenHo 100aBieHHbIE MapaMeTpbl B HACTOAILIEE BpeMsl MPH JIOMOJHUTEIbHBIX
UCCJIEIOBAaHUSAX MOXKHO OLIEHHMBaTh B 0Oayulax, M HUX IOKa MOXHO TaKXe MpEeJCTaBUTh B
BUJIE
KOCBEHHBIX IOKa3aTeJIel CeIe0nacHOCTH.

B.®. IlepoB [9] oTMeuaeT, YTO BO3MOKHOCTH pa3paOOTKU MPOTHO30B CEJIEBBIX MMOTOKOB
OrpPaHUYMBAIOTCS ABYMs 00CTOsATENbCTBAMU. [lepBoe AUKTyeTcs MHOrO(aKTOPHOCTBIO Pa3BUTHUSA
CeJIeBOTO Tpoliecca, HeOOXOAMMOCTBIO yueTa OOJIBIIOro Yhcia nokas3arenei. Bropoe aukryercs
NPSAMOM KECTKOW 3aBUCUMOCTBIO CEJIEBOTO IMPOTHO3a OT YPOBHS MPOTHO3a €ro Ba)KHEHMIIMX
3JIEMEHTOB, TaKMX, KaK IIPOrHO3 JMBHEBBIX OCAJKOB. B CBSA3M ¢ 3THM, CYIIECTBYIOIIME METOBI
IIPOTHO3a ceJel HaxOoJATCs NPEeUMYIIECTBEHHO B CTAJUU BHEAPEHUS U SKCIEPUMEHTAIbHOU
IIPOBEPKH.

CeneBble IPOTHO3BI 110 BPEMEHU JIEIIATCS HA KPAaTKOCPOUHBIE (C 3a0J1arOBPEMEHHOCTBIO OT
HECKOJIPKMX YacOB JI0 HECKOJBKHX CYTOK) M JOJTOCpOYHBIE (C 3a0J0rOBPEMEHHOCTBIO OT
HECKOJIBKUX JIET JIO MEPBbIX JAecATKOB JieT). [Ipornos, pazpaboTaHHbIi AJIs OTAEIBHOTO CEJIEBOIO
OacceiiHa Ha3bIBACTCS JIOKANBHBIM, a JUIsI YacTH TOPHOro XpeOTa WM KPYMHOTO PEYHOTO
OacceiiHa -()OHOBBIM MM PETHOHATIBHBIM.

4. Bb100p KpaTKOCPOYHBIX METOJ0B IIPOTrHO3a ceJiei

Jlns  ceneomacHbIX  perMoHoB  AsepOailkaHa  BbI3bIBAET MHTEPEC  MOAEIBHO-
CTaTUCTHUYECKUI METOJ MporHo3a cenel, pazpadoranusiii FO.b. Anapeebim u N.b. CeiiHoBoit
[10] nns nuBHeBBIX cenel Belcokoropuil LlentpansHoro Kaskaza. B ocHoBe sToro merosna
COJIEP)KUTCS 00pabOTKa CTATHCTUYECKOTO Psifia JaHHBIX O CXOJIe celiel B OacceiiHe TOPHOM peKn
3a 30 ner. B ycnoBUSX OZHOPOAHOTO MO TE€OJOTMYECKHM YCIOBHSM BBIOpAH pAJ 3HAYMMBIX
METEOPOJIOTMYECKUX  IOKa3aTenell  (CyToyHOe  KOJIMYECTBO  OCAJKOB, CpPEJHECYTOYHas
TEMIEpaTypa BO3JlyXa B JE€Hb C OCaJKaMM, CyMMa OCAJKOB 3a TEIUIbIM Mepuoi, cymma
MIOJIOKUTEIbHBIX TEMIEpaTyp 3a TEIUIbIA MepHOA, MHTEHCUBHOCTb JUBHs). CTaTUCTHYECKOU
00pabOTKOI YTOUHSIOTCS X KPUTHUYECKUE 3HAYCHHMS, a TI0 YaCTOTE CXOZa CEJICH OICHEHBI Beca
nokaszateneil. Crtpourcs MonenbHas (yHKIMS, 3aBUCSIAs OT BCeX IIATU IApaMeTpPOB,
OTpa)karoIlKX B3aUMOJIEHCTBUE JIUBHSI CO CKIIOHOBBIM MaTEPUAJIOM.

B pesynbrare BeluMCIeHHs 3HAY€HUE (YHKLMU NIPOrHO3a U CPABHEHMS CO CIY4YHMBIIMMMCSA
COOBITUAMM (CXOJl C€lsl — HE CXOJ CeJlsd) OMNpENeNsieTcs MOpPOroBO€ 3HAYEHUsS, KOTOPOE JaeT
BO3MOKHOCTh JIeJIaTh KpPaTKOCPOUHBI MporHo3. [lo aHamu3y aBTOPOB MOKa3aHO, YTO
OTPAaB/IBIBAEMOCTD MPOTHO3a COCTaBIsieT 6otee 75%.

J.X. Canuxosa u JI.®. Jlsxosckas [11] pa3zpaboTanu MeTO] KPaTKOCPOYHOTO MPOTHO3A C
HCIOJIb30BAaHUEM CHHONTHYECKON MH(GOpMaluuU Uil JINBHEBBIX Celiel HU3KO — M CPEIHErOpHii
Cpenneit Azun. CyImHOCTh METOJA COCTOUT B HAXOXKIEHUM 3aBUCUMOCTU CXOJAA CEJlIEeW He OT
BBbIIQJICHUA OCAJKOB, a OT XapaKTePUCTHK BO3AYIIHBIX Macc. B kauecTBe mnpeaukTopoB
HCIOJIb30BaHBL: a) MapaMeTphl, XapaKTePHU3YIOLIHe BIaXKHOCTh U TEMIIEPATypy BO3IYLIHBIX MAcC
Ha pa3MYHbIX U300apUUYECKUX MOBEPXHOCTAX (TEIUIBIX U XOJIOAHBIX), YTO JAA€T BO3MOKHOCTh
OIpEeNIeNIATh BEPOSITHOCTh M BHJ OCAJIKOB, & TAaK)K€ MHTEHCHBHOCTb CHETOTasHUs;, 0) cymma
0CaJKOB 3a 3 CYTOK JO NPOTHO3a, YTO XapaKTEpU3yeT YBIAKHEHHOCTb CKJIOHOB. Ilo naHHBIM
aBTOPOB OIPABJIBIBAEMOCTb IPOTHO30B cocTaBisieT 82-89%, 3a01aroBpeMeHHOCTh 1-2 CYTOK.

D¢} eKTUBHOCTD 1aHHOIO METO/1a KPAaTKOCPOYHOI'O MPOTHO3a COMHEHMH HE BBI3BIBAET, HO
JUI €ro pealn3alud HeoOXOJUMO HajJakKMBAaHUE CTPOrOro PEruOHAIBLHOIO MOHHUTOPUHIA
CHHONTHYECKOH HMH(pOpMALMK, pPa3padOTKa KOMIBIOTEPHBIX IPOrpaMM IO CTaTUCTUYECKOH
00paboTke MH(OPMAIMU U CPABHUTEIILHOIO aHAIN3a C PETPOCIEKTUBHBIM OaHKOM JIaHHBIX I10
KpPaTKOCPOYHBIM IIPOTHO3aM CEJIEH.

5. AHaJIM3 10JTr0CPOYHBIX METO0B IIPOrHO3a ceJiei

KommiiekcHbIi METOJ| AOITOCPOYHOTO HPOTHO3a Celiel C MCIOJIb30BAaHUEM HHKEHEPHO-
reojiorndyeckoid mHGopmaruu npemiokern AWM. Illeko [12]. Ctagum nporHosa: 1) BeISBICHHE
CBSI3M KPUBBIX XOJa CEJIEBOM AaKTUBHOCTH C KPHUBBIMHM XOJla OINpeAessiomuXx (pakTopoB
(conHEeuHOM aKTUBHOCTH, MakpopopM aTMochepHOW IUPKYISIUKM, TeMIepaTypbl BO31yXa,
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0CaJIKOB); 2) MPOTHO3 X0Jla METEODJIEMEHTOB MMyTEM 3KCTPAMOJISALUU 10 UX JTUHHBIM psaam; 3)
MPOTHO3 CEJIEBOM AaKTUBHOCTH HA OCHOBE BBISIBICHHON KOPPEISUHUH CEJIEBOM AKTUBHOCTH C
XOJIOM KPHUBBIX METEOIJIEMEHTOB; 4) KOHKpETHas peaju3alus MPOTHO3a OCYIIECTBISIETCS Ha
OCHOBE CpEIHEMacIITa0OHOW HWHKEHEPHO-T€OJOTMYEeCKOW KapThl CEJNEeBOM aKTUBHOCTH, Ha
KOTOPYIO HAKJIaIbIBAETCS KapTa pallOHUPOBAHUS IO PEKUMY METEONAPAMETPOB.

Ha ocHoBe ananu3a Bcex BbllI€yKa3aHHBIX (PaKTOPOB COCTABISETCS PETMOHAJbHAS KapTa,
Ha KOTOpPOH BBIJIEISAIOTCS CIEAYIOIIHE pPalOHbl C BO3MOKHBIM IHIPOSIBICHHEM 3K30T€HHBIX
TeOJIOTHYECKUX TIpoleccoB (omon3He u cenei); 0) crnaboil W cpeaHeld aKTUBHU3AIUU
MIPEUMYIIECTBEHHO celieii; B) cliaboil U cpeqHel aKTHUBU3ALWHU Celied M OMOJ3HEH; T) ciaboii
AKTUBHU3AlMKA CEJICH, OTOJ3HEH W OOBAJIOB 1) MPOSBIICHHS CIMHUYHBIX CEJIEH W OIOJ3HEH; €)
MIPOSIBIICHUS] €AMHUYHBIX CEJICH; JK) MPOSBICHUS SK30T€HHBIX MPOIIECCOB (B TOM UHMCIIE CElieil) He
oxupaaercs. CocTaBieHHE NOJOOHBIX KapT MO3BOJISIET COCPEAOTOUYUTH OCHOBHOE BHHMMAaHHE
CIy)kObl T€OMOHHTOPHMHTAa W OMNOBEIIEHUS Ha paliOHaX IJ€ BO3MOXKHA AKTHBH3AIUU CEJICH.
JlaHHBIM METOJ TMPOrHO3a TPeOYeT OCHOBATEIBHOW padOTHI TPYMIBI CIENHUATUCTOB, KaK B
TMOJIEBBIX, TAK U B KAMEPAJIbHBIX YCIOBUSX.

MOXHO OTMETHTh METOJ| JOJTOCPOYHOrO MPOTrHO3a CEJIE ¢ HMCHOJIb30BAaHMEM XOJa
CpEIHEroZi0BOM TeMIeparypsl Bo3ayxa CeBepHoro nosymapus, npemioxerusii b.JI. beppu u
E.P. Kpacuymkunoii [13]. B 1aHHOM MeTO/I€ MCTOIB3YETCS CIEeAYIONas NCXOMHAs TUTIOTe3a: B
pernepHbie TOAbI (MPU CMEHE TEHACHIMN K MOXOJIOJaHUIO WJIU MOTEIUICHHUIO) Yallle BOSHUKAIOT
aHOMAJIbHBIE JIETIPECCHH B KOJIEOAHUSX METEOPOJIOTMUECKUX XapaKTePUCTHK, MPUBOIAIIUE K
aKTUBM3allUM  OMACHBIX  KJIMMAaTUYECKUX  SBJICHWH, BKIoudas  ceneBble.  CraausimMu
MIPOTHO3MPOBAHUS B 3TOM METOJE SIBISIIOTCS: 1) comocTaBlieHHE aHOMaJbHBIX BapuUalui
TeMIIepaTyphl, CJIy4yaeB aKTUBU3AIMM  CEJIEBBIX  SBJICHUW C  pENEepHBIMU  TrOAaMHU
anmnpOKCHMHUPOBAHHBIX  3HaueHUW TemrepaTypsl CeBepHOro monymapusi; 2)  BbIOOD
TEMITEPATYPHBIX MPEAUKTOPOB W WX TOPOTOBBIX 3HAYCHHMA, MPHUBOIANINX K (OPMUPOBAHUIO
ceneif; 3) BBIOOpP KPUTHUECKUX aMIUIUTY SKCTPEMYMOB TemrepaTypbl CeBepHOro momyiiapus,
COOTBETCTBYIOIIIMX BO3HUKHOBEHHMIO CeJIeH, C TOYHOCThIO *+ 1 rom; 4) uCHOJb30BaHUE
AKCTPANOINPOBAHHOTO Tpaduka THo0aTbHON TeMmmepaTypbl [JIs PETHOHAIBLHOTO MPOTHO3a
AKTHBU3aILIMH CEIICH.

0O0630p MHUPOBOTO OMBITA MPOTHO3UPOBAHUS JTOKIEBBIX CEleil MpencTaBieH B MOHOrpaduu
M.Jakov, O.Hungr u ap. [14]. TIpoBeaeH aHaau3 METOJOB MPOTHO30B ceneili 34 aBTopoB. Bee
OHHM UMEIOT IIEJIbIO MOJYyYEHHUE MOPOTOBBIX 3HAYCHUHN JOXKAS JJIs1 PETHUOHA M HUCIIOIb30BAHUS UX
JUISL paHHero mpenynpexaeHus. [lon kpuTHdeckuM moporam J0XAs MOHUMaeTcsi KoMOMHaIus
€ro HWHTEHCHUBHOCTH U TPOAOJKUTEIBHOCTH, KOTOpas TMPUTOAHA MJIsi MEXPETHOHATbHBIX
cpaBHeHHMIA. B pa3paboTkax MCMONB30BaHbI Pa3HbIE MOKA3ATEIN U UX COYETAHUS.

B.II. Ilymkapenko [15] nns nporHoza cenel mpemyiokKuia HMCIHOJIb30BaTh METOJ
WHXEHEPHO-TEOJIOTMUYECKUX aHaloruil. B KkauecTBe NPOTrHO3UPYEMBIX [APAMETPOB OH
HCIIONB3YeT 00heM MaTepualia, BOBICKaeMoro B cenb (V), U pacCTOsTHUS, HA KOTOPOE MaTepuai
MoxeT ObiTh mepereceH (L). B.I1. IlymikapeHKO CKOHCTPYMpOBAl MATh KPUTEPHUEB MOA0OWMS,
KOTOpBIE TO3BOJIAIOT HAa KOJIMYECTBEHHOW OCHOBE YCTAHOBHUTH CTEIIEHb COOTBETCTBHS MEXKIY
00BEKTOM MPOTHO32 M AHATIOTOM.

[lepBbIii KpuTEpHil MOIOO0MS XapaKTEPU3YET COMNPOTHBICHHE TOPHBIX MOPOJ (TPYHTOB)
BO3/ICHCTBUIO BOJHOTO TIOTOKA M PACCUUTHIBACTCS 1O (hOpMYIIE:

K, =V, /h?, (6)
rae V, - 00beM pBIXJIO00JIOMOYHOIO MaTepHana B celeBoM Oacceiine; h — riyOmHa moToka
BOJBI.

Bropoit u Tperuit  KpuUTepuUM  SABISIOTCS ~ MOAU(PHUIMPOBAHHBIMU  KPUTEPUSMU
re0IMHAMUYECKOr0 OA00US U ONPEAEIISIIOTCS CIEAYIOIUM 00pa3oM:

K, =y/; (7)

Ks=y/oh, (8)
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I7I€ ¥ - yAEIbHBIM BEC IPYHTA; 7 - CONPOTHUBIEHUE CIABUTY PBIXJIOOOJOMOYHOIO MaTepuaia

(rpyHTa); O - CONPOTHUBIIEHUE PHIXJIO00JIOMOYHOTO MaTepUaia pa3MbIBY.
YeTBepThlii KpUTEpUH MOAO0US OTpakaeT CONMPOTUBICHUE MOBEPXHOCTH JIOXKA JIBUKEHHUIO
MIOTOKA U PACCUUTHIBACTCS TIO hopMyIie:
K,=S/h, 9)
r7ie S — CTeneHp MepoXoBaTOCTH pycia.
[IaThIi KpUTEPHI TPEACTABIIAECT COOOM KPUTEPUI TEOMETPHUIECKOTO MOT00HMS U PaBeH
Ky =«, (10)
TI€ ¢ - CPEIHHUM YKIIOH CEJIEBOTO pyCia.
Ecnu kputepun, xapakTepu3yrolue 0ObeKT MPOrHo3a (MHIEKC /1p) U aHaior (MHACKC a),
COBIIAJAIOT, TO

Vnp :Vah;?p /h{f! (11)
L,, = Lah,, /h,. (12)

BLIIJICYKaBaHHHﬁ noaxonq HJisd MpOrHO3upOBaHUA celel O4YeHb HHTCPCCCH, HO IO HAIICMY
MHCHHIO B OTACJIBHBIX JJICMCHTAX OOJIKCH OBITH YTOYHCH H JOIIOJIHCH. Tak ecnm mop
pLIXJ'IOO6J'IOMOLIHBIM MaTepuajlioM pacCMaTpUuBaATh IIPOAYKTBI BBIBETPUBAHHA, TO B KPUTCPUU K>
JOJIDKCH OBITh BKIIIOYECH rnapameTp Tp/c (COHpOTI/IBHeHI/Ie CABUTY MCIKAY pBIXJ'IOO6J'IOMO‘IHLIM

MaTCpuaioMm, SABJIAIOIMIUMHACA HPOAYKTOM BBIBCTPHUBAHUA U TPYHTOM MMOBCPXHOCTU CKJIOHa), T.C.
K2/2 = j//z-p/ch : (13)
KpI/ITepI/II/I K3 TAKXKC OOJDKCH XapaKTCPU30BATHCA CONPOTUBIICHUEM W pPa3MbIBY T'PYHTOB

IMOBEPXHOCTHU CKJIIOHA O, a COIIPOTUBJICHUEC pI)IXJ'IOO6J'IOMOLIHOFO mMaTrc€puaia CMbIBY O ., AJOJIKCH

m
OIMUCBIBATh OTACIBbHBIM KPUTCPUEM HO}IO6I/I$I T.C.
K3/2 = 7//0-014h ' (14)

B yka3zaHHBIX KpHUTEpHUSAX TMapaMeTpbl MOPOJA BBIBETPUBAHUS PHIXJIO00JIOMOYHOTO
MaTepualia U TPYHTOB IMOBEPXHOCTHU CKIJIOHA JIOJDKHBI PACCMATPHBATHCS B BOJOHACHIICHHOM
COCTOSTHUH.

Hccnenoanus @.I°. 'abubosa, A.H. boromosnosa u A.3. 3elinanosa [16], moka3anu, 4To
Ha  YCTOMYMBOCTh TJIMHUCTBHIX TPYHTOB (TJIMHBI, CYIJIMHKH W CYIECH) CKJIOHOB YIroj
BHYTPEHHEI0 TPEHUS IPYHTOB MMEET OOJIbIIOE BIMSHHE 110 CPaBHEHHUIO C UX COMPOTHBICHHUEM
C/IBHTY.

B Takom ciydae K pacCMOTPEHHBIM KPUTEPUSM MOXKHO J00aBUTH €IIE JABa KPUTEPHS
F€0TEXHUYECKOr0 IOg00u, T.€.

Kri=9,!15; (15)

KFZZ(Drc/ﬂ! (16)
rac ¢p - yTO.H BHyTpeHHeFO TpeHI/Iﬁ pBIXHOOGHOMOqHOFO MaTepI/Iaﬂa (HpOI[yKTOB BBIBeTpI/IBaHI/IH)

B BOJOHACBILIEHHOM COCTOSIHUHU; @, - YIOJI BHYTPEHHETO TPEHMs TPYHTOB IIOBEPXHOCTU CKJIIOHA

B BOJIOHACKIIIIEHHOM COCTOSIHUU; CPETHUHN YTOJI CKIIOHOB CEJICHOCHOTO OacceiHa.

B nenom npenmaraercs B METOJUKE MPOrHO3a ceneid [15] yuuThIBaTh JOMOMHUTEIBHO ellle
4eThIPE KPUTEPHS MMOA00MS. B TakOoM CiTydae 4uciio KpUTEPUEB MOO0US JOCTUTACT JICBSITH.

Jns  coctaBieHHs JIOKAJIbHOTO TIPOTHO3a CEJIEONacHOCTH HEOOXOAMMO  OILICHUTH
COOTHOIIIEHNE KOHEYHOTO 00heMa KaTacTpo(hUIeCKOTo cels H 00heMa IEPBHYHON KPUTHUECKOM
Macchl MaTepuaia, HociyxuBiler uHumaropom mpoiecca. C stoi nensto C.C. YepHomopery
[17] nmpeayiaraeT  HMCIOJIb30BaTh CreNManbHBI  MOKa3atenb  —  Kod(duiueHt
MYJIBTUIUTMKATHBHOCTH CeJIeBOM KaTacTpodsl (M), KOTOPEIH onpenenseTcs mo GopMyIe:

M = QnOJZH /QHLILI ' (17)
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rae Quom — 00BEM MaTepuania TOJHOCTHIO BOBJIEUYEHHOTO B KaTacTpoUuecKuil ceneBon
MOTOK; Qiaw — TIEpBOHAYATIBHBIN 00BEM MaTepHualia, MOCTYKUBITHI UMITYITBCOM ISt
Hayaja ceJeBOi KaTacTpodbl.

B xadecTBe mepBOHAYAIBLHOTO HMMITYIbCA MOTYT CIYXXHTH INPOPBIB MOPEHHOTO 03€epa,
MaJjblii Celb, OMOJ3EHb WM O0Ba, 3alpyIUBIIMIA MMOCTOSHHBIM BOJOTOK U Ap. Yem MeHbIle
SHEPTHH MOTPEOOBAIOCH ISl TIEPEXoaa OT MaJoTo cefisl K KaTacTpoduueckomy, TeM Ooibliie
3Ha4YeHue K03 puumeHTa My IbTUIUIMKATUBHOCTH.

Jns pacuera pacxoja CEJIeBOr0o MOTOKa IeJIecoo0pa3Ho HCmoiib3oBaTh Gopmyrny C.M.
OneiimMana [2], OCHOBaHHYIO Ha Tiepexojae OT BoaHoro pacxoma Qg k cemeBomy  Qc,
MOCPEICTBOM KOX(PHUIMEHTa CEJICONacHOCTH 7], ONMPEACISIEMON U3 CIEIUAIBHO COCTABICHHOM
TaOJHUIBI, B KOTOPOH 3HAUEHHE YKAa3aHHOTO KOA((UIMEeHTa Ha3HAYaeTCs WUCXOMAS U3 CTEIEeHU
CEJICONacHOCTH CelleBOro OacceitHa

Qc =1Qs - (18)

B nononnenme k mnpemioxenHoil omeHke ceneonacHoctd C.C. Yepnomopery [17]
MpeaaraeT UCIoab30BaTh MOKa3aTellb MHTETPAIbHOMN CeeaKTUBHOCTH, MPEICTABISAIONIEeH coOoi
TOJIIIMHY CPEJHETr0 YCJIOBHOTO CJOS BEIIECTBA, IEPEMEIIAaeMOro CEJIEBHIMH IOTOKAaMH B
eAuHUIlY BpeMeHU. DU3nyecKuil CMBICI 3TOTO MOKAa3aTeNsl 3aKI0YaeTcs B OLIEHKE CyMMapHOTO
00BbEeMa BBIHOCA BCEX CEJIEBBIX MOTOKOB, OTHECEHHOTO K TUIOIIAIN TEPPUTOPUN M BPEMEHU

1=Qs/FT, (19)
rae Qs - cymMmmapHBIi 00BEM CeNEeBBIX BBIHOCOB 3a pacCMaTpHBaeMbIi mepuox; F — ruromanp
ucciuenyeMon reppuropuu; 1 — Bpems.

Ecomu B dopmyny (19) BioxkeH BbIICyKa3aHHBIA (PU3UYECKHH CMBICI, TO TOJy4YeHHAas
pa3MEpHOCTh PACCMOTPEHHOM HMHTETPAbHON CENCaKTUBHOCTH HE COOTBETCTBYET 3aJIOKECHHOM
aBTOPOM HJIeH, T.€. MOJIydaeTcs pa3MepHOCTh, Hanpumep M/cyT. [1o Bceil BUIMMOCTH MOKa3aTelb
MHTETPAJIbHBIA CEJICaKTHUBHOCTH, JOJDKEH OBITh TPEACTaBICH Oe3pa3sMepHON BEIMYHUHOM,
KoTopasi OyJneT Mojie3Ha Ui OSKCIEPTHOM OLEHKU CEJICaKTUBHOCTU TEPPUTOPUU MO OaHKy
PETPOCIIEKTUBHBIX PE3y/IbTaTOB. ECIM MOTEHIMAn BPEeMEHU CEJNCaKTHMBHOCTH MOJpPa3yMeBaTh
MOJ1 K&YKIBIM UCCIIETyEMbIM ITapaMeTpoM, TO MOKa3aTellb UHTETPaIbHOMN CeICaKTUBHOCTH MOYKHO
MPEICTABUTH B CICAYIOIIEM BH/IE:

I=Q;/FH, (20)
rne H — cpeqHsist BBICOTa CMBIBAEMOTO M Pa3MbIBAEMOTO JINBHEBBIM (MJI ITPOPHIBHBIM) TIOTOKOM
IPOAYKTOB BBIBETPHBAHHUS M BEPXHEro CcJoOs CKJIOHOB (mouBbl W rpyHTa). CoryacHo
npenygoxxkeHHo ¢opmynbl (20) mokazaTenb WHTETPAlIbHOM CENEaKTUBHOCTH IMOJIydaeTcs
0e3pa3MepHbIM.

BbIBO/IbI

1. Crpareruss NpPOTHO3UPOBAHMA HAYMHAETCS C €€ TMPOCTPAHCTBEHHOW COCTaBISIOLICH.
[IpocTpaHcTBEHHOE NPOTHO3WPOBAHUE IO3BOJISIET OLEHUTH CEJEOMACHOTCh TEPPUTOPUH,
OTIPENIETTUTh TPaHUIBl PAaiOHOB (popMHUpOBaHUs ceneil. Bece 3TO mo3BosiseT MpOrHO3UPOBATH
nepro]; (GOPMHUPOBAHKSI W PA3BHUTHUS CEIIEBHIX IMOTOKOB B OMPEICICHHOM TOpHOM OacceiiHe
WJIH JTOJIMHE.

2. CucTeMHBI aHaNIM3 TIOKa3aj, dYTO [UII TPHUPOAHBIX YCIOBHH AsepOaiiikaHa mpu
MIPOTrHO3UPOBAHUM CeJied BO BpPEMEHHU, BEPOSTHOCTb CeJieil JI0JKHA OCHOBBIBATHCA Ha
MPOTHO3€ JTUBHEBBIX JOXKICH.

3. BeisiBiIeHa TIEPCIIEKTHBHOCTH pa3BUTUS TPUOIKEHHOTO METOAa MPOTHO3UPOBAHUS
celeonacHocTH OacceiiHOB 3akaBka3dbsi. B 3ToM Merome, [JIsi TOBBIIICHHS €TO
3¢ (}HEeKTUBHOCTH B MPEAoKeHHOW (YHKIMOHAJIBHOW 3aBUCHMOCTH BPEMEHHU HACTYILICHUS
CEJICOMacCHOCTH HEOOXOAUMO 100aBUTH (DAKTOPHI TOTECHIIMAIBHOTO O0BEMa OIOI3HEBOTO
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MaTepuasa B OacceifHe, cTeNeHM TIeo(pU3NYEeCKONl aKTUBHOCTM M BPEMEHH BHEIIHHX
BO3JICHCTBUI Ha CEJICONACHBIN OACCEIH B MpoIecce JTUBHA.

4. Ilpy cUCTEMHOM aHalIM3€ JAOJITOCPOYHBIX METOJOB IPOTHO3a CeJed BBI3BAJ MHTEpPEC,
npeioxkennelii  B.IL IlymkapeHko, MeTOL B KOTOPOM HCIOJB3YIOTCS HWHXKECHEPHO-
reojlornyeckre aHajioruu. IlpeanokeHo K MATH yKa3aHHBIM KpUTEpUSM HOJ00Hs 100aBUTh
€lle YEThIpEe KPUTEPHs, KOTOPHIE YUYUTBHIBAKOT TAKHE IIapaMETpPbl, KAK COIPOTUBICHUE CIBUTY
MEXIY PBIXJIO00JOMOYHBIM MaTE€pPHaIOM U TPYHTOM IOBEPXHOCTH CKIJIOHA; CONPOTHUBIICHUE
CMBIBAa PBIXJIOOOJIOMOYHOIO MaTepuana ¢ IMOBEPXHOCTH CKJIIOHA; yrojl BHYTPEHHETO TPEHUS
PBIXJI000JIOMOYHOT0 MaTepUala; yroJl BHyTPEHHEr 0 TPEHHsI IPYHTOB IMOBEPXHOCTH CKJIOHA.

5. Ilpennoxena Qopmyna nokasaresnss MHTETpaJbHON CEJICAKTUBHOCTH, COTJIACHO KOTOPOI OH
npesicTaBiseTcs: B 0e3pa3MepHOM BHJIE.
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SEMENTIN TUTMASINI VO BORKIMOSINi SURDOTLONDIRON OLAVOLORIN
TORKRET BETONUN XASSOLORINO TOSIRI

k.e.n., dos. Abbasova S.I. Azorbaycan Memarlq va Insaat Universiteti

BJIUSHUE JOBABOK YCKOPAKOINX CXBATBIBAHUE U TBEPJIEHUE

IHEMEHTA HA CBOMCTBA TOPKPET BETOHA
K.X.H.,00y. Abbacosa C.H. Azepoaiiodncanckuii Apxumexmyprno-CmpoumenvHulil Yuusepcumeme
EFFECTS OF ADDITIVES ACCELERATING CEMENT CUTTING AND
STRENGTH ON THE PROPERTIES OF TORKRET CONCRETE
Ph.D., dos. Abbasova S.I. Azerbaijan University of Architecture and Construction

Xiilasa. Tutmani va barkimani siiratlondiran alavalarin tatbigi ilo sement mohlulunun tutma
Vo borkima kinetikasinin idars olunmasi siibut edilmisdir. Piiskiirma betonlarda tutmanin
stiratlondiricisi Kimi kaolin siixurunun termiki emal mohsulunun sulfat tursusu ilo emalindan
alimmis aliiminium sulfat birlogsmolorindon (torkret SA-1) istifads edilmisdir. Tutma miiddatinin
stiratlondirilmasi, su/sement nisbatini azaltmaq ti¢lin Betonmix 1211-A hiperplastiklosdiricisi
totbiq edilmigdir. Bu kompleks olavo sementin su ilo garnisdirilmasindan sonra hazirlanmis
mohlula verilmisdir. Miioyyan edilmisdir ki, Torkret SA-1 daha yiiksok doracads tutma vo
borkimoni siiratlondirmak xiisusiyyastlorine malikdir. O tutma middatini 30-100 dofo azaldir.
Olavali niimunalords mdohkomliyin artmasi 6 saatliq barkimo zamani nazarst niimunasinin
mohkomliyinin 140-175%-ni toskil edir, lakin onlarin 28 giinlitk méhkamliklori praktiki olaraq
nozarat niimunalori ilo eynidir. Aparilmis todgigatlar asasinda bels bir naticaya golmok olar ki,
aliminiumun sulfat osasinda tutma vo borkimoni siiratlondiran olavalor sement xomiri
hazirlandigdan 20 dag. sonra daxil edildikds istilikayirmanin vo temperaturun koskin artmasini
yaradir. Bu zaman tutma va barkima prosesi shamiyyatli doracads siiratlonir.

Acar sozlar: torkret-beton; tutmani vo barkimoni siiratlondiran slavalor; tutma miiddati;
mohkomlik; istilik ayirma.

AuHoTanusi. J[OKa3aHO yIpaBJIeHHWE KHHETHKON aire3sud W TBEPIACHUS I[IEMCHTHOTO
pacTBOopa ¢ MPUMEHEHHEM J00aBOK, YCKODPSIOUIMX CXBaTbIBAHWE M TBEpJcHUE. B KadecTBe
YCKOpHUTEJIeH TBEpACHUs TOPKPET OETOHA HCIOJIB30BAIUCH COCAMHEHHS CYib(haTa aTFOMHUHUS
(topkper CA-1), monmydeHHbIE B pe3yibTaTe 00pabOTKH KaOJTHMHOBOW IMMOPOJIBI CEPHOM KHUCIOTOM.
Iuneprmactudukarop Betonmix 1211-A npuMeHsuics A YMEHBIICHHUS BOJOLEMEHTHOTO
OTHOIIICHHUS W YBEJIMYCHHS BPEMCHH CBIXBATBIBAHHS. JTOT KOMIUIEKC J00aBJSIFOT B PacTBOD,
NPUTOTOBIICHHBIN TOCIIE CMEIIMBAHUS LIEMEHTa ¢ BOJoW. bbuto oOHapyxeHo, uro Torkret SA-1
obmamaer OoJsice BBICOKUMH YCKOPSIOUIMMH CBOMCTBAMH Ha CXBAaThIBAHHE W TBEPJICHHE.
Coxkpamaer Bpems cxaTeiBanus B 30-100 pa3. Ilpupoct mpouHocTH o0OpasmnoB ¢ go0aBKaMu
cocraBisger 140-175% OT mpOYHOCTH KOHTPOJBHOTO oOpas3la MmpH 6-9acoBOM TBEPICHHH,
HO wuX 28-1HeBHAas MPOYHOCTh MPAKTUYECKH TaKas ke, Kak U B KOHTPOJBHBIX 0Opa3Iiax.
[TpoBeCHHBIMU HCCIICIOBAHUSAME IMOKAa3aHO, 4TO JO0ABKM HAa OCHOBE Cyib(arta aqroMHHUS
YCKOPSIFOIUX CXBAThIBAHUE W TBEPJCHHE IIEMEHTHOT'O TECTa, BBI3BIBAIOT PE3KOEC YBEIMYCHUE
TCIUIOBBICIICHUE W TEeMIlepaTyphl MpU BBeAcHUH uepe3 20 MHHYT IMOCJTE MPUTOTOBICHHUS
IIEMEHTHOTO TecTa. B 3TOM ciyyae 3HAYMTENBHO YCKOPSETCS IMPOIECC CXBATHIBAHUS H
TBEPJCHHUSL.

KaioueBble cjioBa: TOPKpeT-0€TOH; T0OABKH, YCKOPSIOIINE CXBATHIBAHUE U TBEPICHHE;
CPOK CXBaThIBaHUS; YCTOHUMNBOCTD; TCIJIOBBIICIICHHUE.

Summary: The control of adhesion and hardening kinetics of cement mortar with the
application of additives that accelerate retention and hardening has been proven. Aluminum
sulphate compounds (torkret SA-1) obtained from the treatment of kaolin rock with sulfuric acid
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were used as accelerators of adhesion in sprayed concrete. Betonmix 1211-A hyperplasticizer
was applied to reduce the water / cement ratio to speed up the retention time. This complex is
added to the solution prepared after mixing the cement with water. Torkret SA-1 has been found
to have higher retention and acceleration properties. It reduces the retention time by 30-100
times. The increase in strength in the additional samples is 140-175% of the strength of the
control sample during 6-hour hardening, but their 28-day strength is practically the same as in
the control samples. Based on the research, it can be concluded that additives that accelerate the
retention and hardening of aluminum sulfate-based additives 20 minutes after the preparation of
cement paste. then causes a sharp rise in heat dissipation and temperature when inserted. In this
case, the process of retention and hardening is significantly accelerated.

Keywords: torkret-concrete; additives that accelerate retention and hardening; retention
period; resilience; heat dissipation.

Giris. Tikinti islorinin yiikksok tempds aparilma sartlorindo sementin hidratasiya kinetikasini
tonzimlomok giin istifado olunan olavalor arasinda betonun tutmasimi vo boarkimasini
stiratlondiran slavalor béyiik maraq kasb edir. Cox vaxt bu alavalarin tatbigins ehtiyac duyulur,
lakin bu slavalar bazi hallarda betonun miiayyan xassalarina manfi tasir gostars bilor. Xloridlarin
istifadasi zamani polad armaturun korroziyasi, kalium vo natrium duzlarinin istifadssi zamani isa
golovi korroziyasi bas vera bilor. Di- vo trietanolaminlor, garisqa va sirks tursularinin kalsium
duzlar1, miixtalif karbon tursulari kimi tizvii maddoslor asasinda siiratlondirici slavalor mévcuddur
[1-3]. Bu siiratlondirici olavalorin gatismayan cohoti onlarin maya doayarinin nisbaton yiiksok
olmasi, qatiligdan vo sementin ndviindon asili olaraq segici tosiridir.

Torkret betonlar ii¢iin istifado olunan tutma vo barkimoni siiratlondiron olavalor unikal
xassolora malikdirlor. Piiskiirma zamani beton qarisigi xiisusi qurgunun kémayi ilo tozyiq altinda
emal olunan sotho vurulur va zorbs enerjisi hesabina sixlasir. Keyfiyyatli torkretlomonin tomin
olunmasinda torkret-beton garigiginin torkibina slavs edilon tutmani va barkimoeni siiratlondiran
olavalor vacib rol oynayir. Adi betondan fargli olaraq, torkret-betonlarda tutmani vo barkimoni
stiratlondiran olavalor praktiki olaraq onun ayrilmaz torkib hissasidir. Torkret-betonlarda tutmani
Vo barkimoni siiratlondiron slavalorin sorfi adi betonlamadan ¢ox olub sementin kiitlasinin 3-6% -
ni, bazan iso daha ¢ox toskil edir. Torkret beton tigiin tutma va barkimoni siiratlondiran slavalorin
osas Ustiinliiyii odur ki, onlar ani olaraq tutur, bu da qarigigin siiriigmasinin qarsisin1 alir va
cokilon gatin qalinligini artirmaga imkan verir. Hazirda asason golovisiz, torkibindo xloridlor
olmayan, yiiksok somoarali olavalordon istifado olunur [2,4,5]. Belo siiratlondirici slavalor
aliminiumun qgeyri-tizvii birlosmoalari asasinda alinir.

Siiratlondirici olavalorin an boyiik istehsalgilari BASF, Sika, Marei, MC-Bauchemie
sirkatloridir. Torkret beton {igiin tutma vo barkimoni siiratlondiron slavalorin bir sira novlari
movcuddur: MEYKO SA, Delvo Crete (BASF); Siqunit (Sika); Mapequick (Marei); Sentrament
Rapid (MC-Bauchemic). Rusiyada torkret beton fii¢iin tutma va barkimoni siiratlondiran
alavalorin istehsalin1 Poliplast sirkoti (Relamiks Torkret) hoyata kegirir.

Hazirki isin moagsadi torkret-beton iiciin kaolin gillori osasinda alinmig aliiminium sulfat
torkibli alavanin [6] sement xomirinin tutma va barkima kinetikasina tasirinin todqiq edilmasidir.

Materiallar va tadqiqat iisullari. Torkret betonda bas veran proseslorin modellasdirilmosi
Vo prognozlasdirilmasi miirokkab masalodir. Bu onunla baglidir ki, laboratoriya soraiti
torkretlomo yerindoki soraitdon kaskin forglonir. Ona gora do fiziki-mexaniki gostoricilorina goro
alavalorin samoaraliliyini giymatlondirmok tigiin sement, doldurucu va hiperplastiklosdiricidan
ibarat model torkib istifado olunmusdur. Moahlul torkibi iiglin beton qarisiginin P5 markasina
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ekvivalent yliksok axiciliq (Xeqerman konusunun yayilmasi 170-190 mm) verilir. Torkret-beton
qarisigmin sixlasdirilmasi ticiin mahlulun silkslayici stolda goliblonmoasi totbiq edilir.

Tutma vo borkimays siiratlondirici olavalorin tasirinin  somaraliliyi sement mohlulunda
sianilmigdir. Mahlulun torkibi — 1:3 (sement:qum); Su/Sem- 0,45; olavalorin miqdari, sementin
kiitlo tizra %: hiperplastiklosdirici Betonmix 1211-A -0,5; tutma va barkimani siiratlondiron slavs
Torkret SA-1 -6.

Todgigatlar zamani sement mohlulu niimunslorinin hazirlanmasi {igin NORM sement
zavodundan getirilmis AZS EN 197-1 standartinin toloblorine uygun CEM 1 52,5
portlandsementi  totbiq edilmisdir. Tocriibalordo olavesiz sement mohlulu  va olavalarls
modifikasiya olunmus torkiblor tadqiq edilmisdir. Hiperplastifikator kimi MisterFix sirkatindon
gotirilmis, polikarboksilat efirlori osasinda olan Betonmix 1211-A, tutma vo barkimoni
stiratlondiran olavs kimi Conlibel yataginin kaolin gilinin termiki emal mohsulu osasinda sintez
olunmus Torkret SA-1 totbiq edilmisdir. Betonmix 1211-A rangi agiq-sar1, sixligi 1,1 kq/l, pH=5
olan maye halinda mohsuldur. Torkret SA-1 ag rongli mohluldur.

Mohlulun hazirlanmasi asagidaki sokildo aparilir:
Betonmix 1211-A hiperplastiklosdiricisi su ilo qarigdirilir. Digor komponentlor asagida

verilmis ardicilligla alavs edilir, sonra asagidaki rejim tizro qarisdirilir: sement- 30 san., qum- 60
san., fasilo- 90 san., son garigdirilma- 30 san. 30 dofo silkalodikdon sonra standart konusun
yayilmasi tizro moahlulun axiciligi tayin edilir (QOST 310.4). Konusunun yayilmasinin 170-190
mm olmasina nozarat edilir. Bundan sonra mohlula tutmanin vo barkimonin siiratlondiricilori
daxil edilir vo qarisiq 10 san. miiddstindo qarisdirilir. Qarisdirildigdan darhal sonra mohlul
qarisigl Vika cihazinin halgasine yerlosdirilir va titradici stolda 10 san. miiddatinds sixlasdirilir.
Sonra tutma miiddati (QOST 310.3) tayin edilir vo méhkomlik xarakteristikalarinin toyini {igiin
qalan qarisigdan 40x40x160 mm 6lgiili tircik niimunalori hazirlanir. Niimunolor normal barkimo
kamerasinda (100% nisbi nomlik vo t=20°C) saxlanilir, 6 saat, 1 giin vo 28 giindon sonra
sixilmaga smanilir.

Miizakiralor. Tutma va borkimeni siiratlondiron olavalorin torkret betonlara tasirini
miioyyonlosdirmok {iglin onlarin laboratoriyada hazirlanmig sement mohlulunun tutmasina
(cadval 1) va barkimasine (cadval 2) tosiri dyronilmisdir.

Tutma va barkimani siiratlandiran alavalarin sement mahlulunun tutma miiddatina tasiri. Cadval 1.

Tutma miiddati, dag.
Niimunolor Sulsem baslangici sonu
Olavasiz niimuna 0,45 200 360
MEYCO SA 167 0,45 4 8
Torkret SA-1 0,45 3 6

Tutma va barkimani siiratlandiran alavalarin sement mahlulunun méhkamliying tasiri. Cadval 2.
Sixilma zaman1 méhkamlik haddi, MPa

Nimunalor 6 saat 1 giin 28 giin

Olavasiz niimuna 0,45 13,2 45,3

MEYCO SA 167 0,67 14,8 449
Torkret SA-1 0,72 16,2 45,0
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Codval 1 vo 2-do verilmis noticolordon goriiniir ki, smnanilan slavalor yiiksok doracads
tutmani vo barkimoni siiratlondirmok  xiisusiyyatlorine malikdir. Tutma miiddstinin baslangici
50-67 dofa, sonu iso 45-60 dofo azalir. Tutma miiddatini siiratlondiran an samarali olava Torkret
SA-1-dir. M6hkamlik gostaricilari siibut edir ki, istifads olunan alavalor barkimani siiratlondirir,
betonun son méhkamliyina tasir gostormir. ©lavali nimunslorde moéhkomliyin artmasi 6 saatliq
borkima zamani nazarst niimunasinin moéhkamliyinin 149-160%-ni toskil edir, lakin onlarin 28
glinlik moéhkamliklori praktiki olaraq nozarat niimunalari ilo eynidir. Barkimonin daha samarali
stiratlondiricisi Torkret SA-1-dir.

Siiratlondirici olave qatilmis sement dasimin hidratasiya kinetikasinin daha otrafli
oyranilmasi iigiin sement xomirinin kalorimetrik todqigatlar1 aparilmigdir [7] . Poliadiabatik
kalorimetr (sok. 1) istilikdon izolyasiyasiya edilmis govdodon, sement Xomiri doldurulmus
stokandan, termociit vo geydiyyat aparan cihazdan ibarat 6lgma sistemindoan toskil olunmusdur.

Sakil 1. Poliadiabatik kalorimetr (USK-1)

Kalorimetrik sinaqlar1 aparmagq tigiin sement xomirindan 2 seriya niimunalor hazirlanmigdir:
1) Plastiklosdirici istifado olunmayan siiratlondirici alave qatilmis tarkiblar.
2) Betonmix 1211-A hiperplastiklosdiricisi alave edilmis eyni torkiblar.

Birinci seriya niimunsalords su sement nisbati (Su/Sem) 0,5 toskil edir, sementin kiitlasinin
0,5%-i migdarinda Betonmix 1211-A hiperplastiklosdiricisinin istifado olundugu ikinci seriya
niimunoalords 0,4 gobul edilir. Bu miqdar sement qarisiginin borabar axiciligini tomin edir.
Sement (500q) stokana yerlosdirilir, su olave edilir vo 10 san. miiddatindo qarigdirilir. 20 dag.
saxlanilir vo temperaturu Olgiliir. 20 dogigodon sonra sprisin komoyi ilo qarisiga 30 q
stirotlondirici olava vurulur vo yenidon 10 san. qarigdirtlir. Sonra qarisiq barkimak {iglin
saxlanilir.

Sinaqlarin naticalori sokil 2-4-do verilir. Sementin su ilo qarisdirilmasindan darhal sonra
bas veron istilikayirmanin baglangic artimi osasen sementin islanma istiliyinin ayrilmasi ilo
osaslandirilir, bu da fazalar sorhaddinds soth enerjisinin azalmasi ilo izah olunur. Borkiyan
sement dasinda digor proseslor naticasindo do istiliyin ayrilmasina baxmayaraq, istilikayirma
oyrilorinin sonraki gedisi sementin hidratasiya kinetikasini xarakterizo edir vo barkimonin
stirotini vo xarakterini giymatlondirmoys imkan verir. Onlardan bozilori istiliyin udulmast,
masalon, klinker minerallarinin suda hallolmasi ilo bas vera bilar. Lakin kimyavi reaksiyalarin
istiliyi ilo miiqayisada bu istilik effektlori ciizidir.

[lk 20 dog. miiddatinds eyni seriyadan olan niimunolordo istilikayirma oyrilori {ist-iista
diigiir, belo ki, niimunalor torkibino goéra forglonmir. Xomira siiratlondirici olavalorin daxil
edilmasi barkimonin 21-ci dagigesinds 1-3 doq. miiddstinds biitiin hallarda ayrilords kaskin
sigrayls yaradir (sok. 3) vo prosesi longidir, 100-120 doagigoays yaxin davam edir, sonra yenidon
istilikayirmanin daha miintozom qalxmasi bas verir (sok.4). Oyrilorin sonraki gedisi niimunalarin
ekzotermiyasinin siiratlondirici qatilmayan nozarot niimunslorine yaxinlasma tendensiyasini
gostarir.
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Sak.2. Tutmam stiratlondiron alavalarin sementin istilikayrrmasina tasiri (11K 2 saat arzinds)
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Sak.3. Tutman stiratlondiron alavalorin sementin istilikaynrmasmna tosiri (ilk 20 saat arzinda)
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Sak.4. Hiperplastifikatorun tutmani siiratlondiran alavalorlo

birlikda sementin istilikayirmaswina tasiri

Bu mohkomlik tizra noticalori tosdiq edir vo siibut edir ki, alavalor barkimanin va
istilikayrilmanin son naticalorina ciizi tosir gostorir, lakin bu proseslori shomiyyatli doracods
stiratlondirir. Birinci seriya niimunolords istilikayirmada on bdyiik sigrayist Torkret SA-1
olavasi verir, sonra iso MEYCO SA 167 golir (sok. 3). Bu naticolor sement xomirinin tutma
miiddatinin azaldilmasinda bu stiratlondiricilarin somarali oldugunu gostarir.

Modifikatorlardan istifads etdikds sistemds su/sement nisbatini sag1 saldigina gors tutmanin
stirotlonmasi bas verir [8,9]. Ona gora do plastiklosdirici alavalorin istiraki ilo todgigatlar
apartlmigdir. Sokil 4-do plastiklosdirici olavenin istirakinda vo onsuz Torkret SA-1
stiratlondiricisi qatilmig sement xomirinin istilikayirmasinda farglor gostorilmisdir. Bu forglor
stiratlondiricinin daxil edildiyi andan toxminan 80 doq. sonra miisahido edilmays baslayir. Oxsar
vaziyyast MEYCO SA 167 oslavasinds do miisahids olunur. Yaqin ki, sinanilan slavalarin tutma
Vo barkimasinin siiratlonma mexanizmlori onlarin sementin hidratasiya mohsullar ilo qarsiliqlt
olagasi vo kalsium hidrosulfoaliiminatlarn amala galmosi ilo baglidir [10]. Bu proses sementin
tutma miiddatinin qisalmasi vo istilikayirmanin artmasi ilo miisayiot olunur.

Molum olan golovisiz siiratlondiricilorin [10-11] torkibinds aliiminiumun birlogsmalori
aliminiumun sulfatlart vo hidroksidlori soklinds istirak edir vo sement kompozisiyalarinin
tutmasina  giliclic  stiratlondirici  tosir gostorir. Bu zaman yiiksok sulfath  kalsium
hidrosulfoaliiminatin ~ 3Ca0O°+Al;03°3CaS04°32H,O  (ettringit), az sulfath kalsium
hidrosulfoaliiminatin 3CaO+Al203°CaSO4¢12H>0 (monosulfoaliiminat), homg¢inin kalsium
hidroaliiminatlarin, masalon, 4Ca0O+Al,O3°19H20 amolo golmasi bas verir. Ettringitin amalo
golmasi asagidaki reaksiya tizra gedir:

Al3(S04)3 + Ca(OH)2 + H2O —3Ca0+Al203°3CaS04¢32H20 + AI(OH)3
2Al(OH)3+Ca(OH)2+3CaS04*H20 + 23H20 — 3Ca0+Al,03°3CaS04°32H>0

Bu zaman ehtimal ki, bazi aliiminium tarkibli slavalorlo aktiv qarsiligli tasirds olan gips
tickalsiumlu aliiminatin(C3A) hidratasiyasinin tonzimloyicisi funksiyasini yerino yetirmir yaxud
bu funksiyani az aktiv yerino yetirir. Bu soraitdo C3A-nin hidratasiyasi 16vhali morfologiyaya
malik mohsullarin amalo galmasi ilo tez bag verir.

Aparilmig todgiqgatlar asasinda bels bir naticoys golmak olar ki, aliiminiumun sulfatlar1 vo
hidroksidlori asasinda tutma va barkimani stiratlondiran alavalor sement Xomiri hazirlandigdan
20 dog. sonra daxil edildikds istilikayirmanin vo temperaturun Koskin artmasim yaradir. Bu
zaman tutma vo barkimo prosesi ohamiyyatli doracads siiratlonir. Sement sistemlorins tasirinin
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samaraliliyino gora an yaxsi naticoni Torkret SA-1 verir. Polikarboksilat asasli Betonmix 1211-A
hiperplastiklosdiricisinin  istirakinda bu olavelorin  tasiri  bir godor giiclonir.  Yani,
hiperplastiklosdirici alave sementin istilikayirmasini artirir.

Natica

Olavalorin somoraliliyini onlarin fiziki-mexaniki xassalorina gora giymatlondirmak iigiin
sementdon, narin doldurucudan va superplastiklosdiricidon ibarat model torkibdon istifads
olunmusdur. Siiratlondiricilorin slavs edilmasi ilo sement dasinin hidratasiya kinetikasinin daha
otrafli Oyronilmosi {iglin sement xomirinin kalorimetrik todqiqi aparilmisdir. Bu todgiqgatlar
gOstorir ki, piiskiirdiilon beton {igiin aliiminium birlogsmalori asasinda tutma vo borkimanin
stiratlondiricilorinin  sement xamirino olava edilmosi zamami 20 dogigedon sonra  onlar
istilikayirmanin vo temperaturun kKoskin artmasini tomin edir, eyni zamanda sementin tutmasini
va barkimasini shamiyyatli daracads siiratlondirir.

Olavoalori saomaraliliyino goro asagidaki sokilds siralamaq olar: an somarali olave Torkret
SA-1, sonra - MEYCO SA 167-dir. Polikarboksilatlar qrupuna aid olan Betonmix 1211-A
hiperplastiklosdiricisinin istirakinda bu alavalorin tasiri bir gqodor giiclonir. Siiratlondiricilorin va
plastiklosdiricilorin birlikds tasiri onlarin bir-birina qarsiliglt tasiri ilo bagli ola bilar vo bunu
betonun layihalondirilmasi zamani nozars almaq lazimdir.
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TIiKINTID® TEXNIiKi TONZIMLONMONIN
TOKMILLOSDIRILMOSI ZORUROTI
tex. iizra f.d. Sirinzada N.O. Azarbaycan Insaat va Memarhq ETI

HEOBXOJMMOCTb COBEPIHIEHCTBOBAHUSA
TEXHUYECKOI'O PEI'YJIMPOBAHUS B CTPOUTEJIBCTBE
x.m.H. Hupun-3ade H.A. Azepoatioscanckutt HUH Cmpoumenvcmea u Apxumexmypul

THE NECESSITY FOR IMPROVEMENT OF TECHNICAL
REGULATION IN CONSTRUCTION
Shirinza-deh N. Azerbaijan Scientific-Research Institute of Construction and Architecture

Xiilasa: Mogqalo tikintido texniki tonzimllonmonin parametrik iisuluna, onun istiinliikloring,
miitoraqqi Olkalor {igiin tikinti sonayesinin inkisafin1 sociyyslondiron xiisusiyyatloro hosr edilir.
Mogqalado tikinti moadoniyyatinin yiiksok soviyyosino nail olmaq tigiin islahatlarin vacibliyi
vurgulanmisdir.

Acgar sozlar: tikinti modoniyyati, texniki tonzimloma,parametrik iisul,model yanagma, milli
standart.

AnHotanusi: CTaThs MOCBSIICHA MAPAMETPUUECKOMY METO/1Y TEXHUUYECKOTO PETYTUPOBAHUS
B CTPOMTEJIBCTBE, €r0 NPEUMYIIECTBAM, OCOOEHHOCTSIM pa3BUTHSI CTPOMTEIBHOM OTpaciu B
MIPOrPECCUBHBIX CTpaHax. B cTaThe 3aTpoHyTa BaKHOCTH pedopM i AOCTHUIKEHHS BBICOKOU
YPOBHHU KYJIBTYpPbI CTPOUTEIHCTBA.

Kauesbie cJaoBa: CrpoutenbHasi  KyJlbTypa, TEXHMUYECKOE  pEryJupOBaHHE,
napaMeTpu4eCcKuii METO1, MOAEIbHBIN MOAXO0M, HALIMOHAJIBHBIN CTaHAAPT.

Summary: Article is devoted to parametric method of technical regulation in building and
it's advantages and features which indicates development of construction industry at developed
countries. At article it was mentioned necessity of reforms in order to achieve building culture at
higher levels.

Keywords: building culture, technical regulation, parametric method, model approach,
national standart.

Tikinti madaniyyati-miicarrad anlayis deyil, tikinti sahasindoki ehtiyatlarin macmusu vo
onlarin tanzimlonmasi mexanizmloridir. Piramida insa edanlarin bir moadaniyyati olub, géydalon
insa edanlorin bambasqa moadoniyyatlori mévcuddur. Tikinti madaniyyatinin Saviyyasi asagi ya
yuxari ola bilar, tokamiil yoluna da moruz gala bilor, deqradasiyaya da. Niya bu anlayis miicarrad
deyil? Ona goro ki, tikinti foaliyyatinin istirak¢isi olaraq, ham memar, hom miihandis, hom
podrat¢i bu madoniyyatin dasiyicilaridir.

Yiiksok saviyyali pesokar olaraq, pesokar madaniyyatin handavarindan konarda dayanmag
olmaz.

Tikinti madaniyyati iic komponentdon ibaratdir:

- texniki tanzimlomo sistemi;

- sahonin maddi resurslart;

- sahonin insan resurslari.

Birinci komponenti do 6z névbasinds tig torkib hissays ayirmaq olar:

- normativ baza,;

- nazarat va yoxlama sistemi;

- uygunlugun qiymatlondirilmasi.

Normativ bazanin tikinti modoniyyatinds yerina baxsaq, o, tizorindo doyarlor ierarxiyasi
ucalan, osas anlayislar, magsadlor va vozifalor barkidilon, tikinti foaliyyati istirak¢ilarinin is
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miihitini formalasdiran bir tomoldir. Tikinti normalasdirmasi — comiyyatin sosial ¢agirislarina
cavab vera bilon texniki vasitalorin mocmusudur. ABS-in ICC comiyyati torafindon tortib olunan
beynalxalg model kodeksinin torifino gors, normalasdirmanin baslica moagsadi - ohalinin
saglamligi, tohliikasizliyi vo rifahinin tominati {iglin minimum toloblorin miioyyanlogmasidir.

Toossif ki, texniki tonzimlomo vo normalasdirma iki od arasindadir. Bir torofdon, texniki
tonzimlonmanin voazifasi — ohalini bazar istirak¢ilarinin yirtict davranisindan qorumagqdirsa, digor
torofdon — homin istirakgilara, inkisaf tigiin olverisli soraiti saxlamaqdir. Belaliklo, hokumatin
mogsadi-antagonist mogsadlor arasinda inco tarazligi tapmagqdir.

Tikinti bazasma UTT-mn toloblori kontekstindo baxaq. UTT-nin tosnifatina gora, biitiin
normativ sonadlor iki sinfo boliniir: moacburi totbigi sonadlor vo koniillii totbigi sonadlor.
Macburi tatbiqi tikinti sanoadlori — bu ganunyaradici normalar, inzibati hiiququn normalari va
tikinti normalaridir. iqtisadi cohotdon inkisaf etmis biitiin 6lkolorde tikinti normalan tikinti
ganunvericiliyinin torkib hissasidir.

Koniilli totbiqi sonadlor — bunlar standartlar, texniki sortlor, homginin metodik vasitalar,
tovsiyyalar, tolimatlar vo s.-dir.

Normativ sonadlor sinfindo model normalar diggot kosb edir. Bu, genis pesokar heyot
torofindon hazirlanan vo sonradan yerli soraito uygunlasdirilan normalardir. Avstraliyanin, ABS-
in, Soudiyys Orabistanin, Avropa Ittifaqmin vo s. model tikinti kodekslorindo oxz edilmoli
miiddoalar kifayat gqodor ¢coxdur.

Hal-hazirda diinyada totbiq edilon ii¢ normalasdirma tsulundan on perspektivlisi
parametrik iisul hesab edilir. Toocciiblii deyil ki, SSRI-don miras qalmis soroncamgi iisula
iistiinliik veran Rusiya Federasiyasi da artiq se¢imini parametrik tisulun xeyrino etmisdir.

Sorancamg tisul istifadagi tigiin sada olsa da, magsadlari miiayyanlosdirmir va sorh etmir.
Moasalon, deyilir ki, kegidin eni 6m olmalidir, ancaq tortibatgidan basqa he¢ kim na tigiin belo
oldugunu izah edo bilmir. Funksional taloblor, bir qayda olaraq, formalagdirilmir. Obyektin
yerina yetiracayi funksiya onun 6ziina buraxilir. Vo normalasdirma, mahiyyat etibari ila, tikinti
obyektinin detalli tosvirindon vo ona uygunlagdirilan hallordon, konstruksiyalardan,
materiallardan, is¢i xarakteristikalardan va s. ibaratdir. Digar sozlo desok, tikinti normalari siini
miihitin mohsulunu istehsal etmoyi Oyrodon tolimata g¢evrilir. Soroncamgi iisulda normalarin
toloblarina riayat edilmasi do mocburidir. Saroncamg tisula sdykonon tikinti normalari yiizlorlo
normativ sonadlars istinad edan nohong texniki reglamentdir.

Normalagdirmanin proqressiv yolu — parametrik tisuldur. Onun meydana galmasina va
totbigina bir ¢ox amillor sobab olmusdur — sosial-igtisadi miihitin siiratli doyigmosi, hoyat
standartlarinin  yiiksalmasi, iqtisadiyyatin qloballasmasi, tikintido vo tikinti materiallar
sonayesinds yeni texnologiyalar va mohsullar vo s. Soroncamgi iisul O6ziiniin konservativ
saciyyasi ila vazifalorin 6hdasindan galmadikca, digar variant — parametrik {isul insaat alominin
dominant yonlandiricisina ¢evrildi.

Parametrik normalagdirma isulunda piramidanin topasinds, birinci  Saviyyado
normalasdirmanin konkret mogsadlori verilir. Normalasdirmanin bashica moaqgsadi — tikinti
istirak¢ilar qarsisinda comiyyatin qaldirdigi sosial shomiyyatli vozifolorin hayata kegirilmasidir.

Bu vazifalor ganunvericilor torofindon formalasdirilir. Normalagdirmanin ikinci saviyyasi
funksional toaloblor, tigiincli saviyyasi — funksional taloblordon dogan is¢i xarakteristikalara
toloblordir. Belalikla, coamiyyatin toloblorina cavab vermoys hazir olan aydin icra mexanizmi
qurulur.
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Yeni Zelandiya tocriibasindon, parametrik tisuldan niimuno gotirok. Soviyyslorin heg
birinds rogom yoxdur. Onlarin avazino — timumi miiddesalar: birinci saviyyada — mogsadlor,
ikinci saviyyada funksional taloblor, iigiinciido - tonzimlonmoys moruz qalan obyektin isci
xarakteristikalarina toloblor oksini tapib. Parametrik tisul g¢argivasinds tikinti normalarinin icrasi
na ciir bas verir? Icrast mochuri olan segmentdo, tikinti ganunvericiliyinin texniki komponenti
olan model kodekslor dayanir. Bununla da macburilik bitir. Tikinti normalarina riayat edilmosi
vasitolori koniilliillik arealinda yerlosir. Tosadiifi deyil ki, parametrik tisul ¢argivasinda tortib
olunan normalarda rogoamlor ya yoxdur, ya azdir. Onlar asagida — standartlarda, metodiki
vasitalarda, texniki sortlords va.s oksini tapir.

Tikinti normalarina riayat etmoak {igiin qanunvericilik iki yanasma taniyir — magbul hallor
vo alternativ hollor. Tikinti foaliyyotinin istirak¢is1 se¢im qarsisinda qoyulur. Icragr mohz
yanasmani se¢malidir vo bu yanasma da tikinti normalarinda tasbit edilon mocburi miiddoalara
riayat etmoyi saxlamalidir. Magbul hallor yanasmasi sadodir. Osas normativ sonads slave edilon
normativ vasitalordon, standartlardan, telimatlardan istifado etmoklo, mogsads nail olmaq olar.
Hor hansi innovasiyanin olmadigi toqdirds, bu sxem iizro islomok olar. Innovasiyalarin
movcudlugunda  alternativ. hollor  metoduna  miiraciot  etmok  moagsadouygundur.
Xarakteristikalarina gora geyri-ordinar hallor tolob edon unikal bir obyektin insasi zamani
alternativ hollor yanasmasindan istifado etmok olar. Basqa sozlo desok, siz qiivvads olan
standartlar1 nazoro almaya bilarsiniz, ancaq tatbiq etdiyiniz texniki hallin vo ya materialin tikinti
normalarina uygun golmasini nazarst orqanlarina siibut etmalisiniz.

Sarancam iisulundan parametrik iisula kecid asan deyil, ancaq miitlagdir. Hotta ABS,
Rusiya kimi saroncamg1 iisul normalari ilo ¢alisan nahang dévlatlor bunun gagilmaz oldugunu
gortirlor. Artiq ICC alternativ hoalloro 6nom veron parametrik normalar iizorinds foaliyyatini
yekunlagdirir vo spesifik model hazirlayir.

Avstraliya, Yeni Zelandiya, Yaponiya, Skandinaviya olkalori do normalasdirmada
parametrik iisuldan istifado edirlor. Avropa Ittifaqi ¢orcivesindo totbiq olunan normalasdirma
isulu da - parametrikdir, halbuki har bir 6lkods milli normalagsdirma tisullar1 tatbiq oluna bilar.
Masalon, Almaniyada- bu, saroncamgi iisula, Boyiik Britaniyada — parametrik tisula sdykanir.
Boyiik Britaniyada mocburi totbiq arealinda tikinti qanunlarini, normalarini, magsadlori ifads
edon Sonad dayanir. Avropada iimumavropa tikinti normalar1 yoxdur. Boyiik Britaniyada tikinti
normalarina riayat vasitolori koniilli arealda yerlasir. Magbul hallor metodu tstbiq olunur.
Normativ vasitalor solahiyyatli organ torafindon tosdiq edilmis standartlara istinad edir. Bu
standartlar harmoniyalagsmis Avropa standartlarindan, digor milli vo sahs standartlarindan ibarot
ola bilar.

Avrokodekslor mohz totbiqi koniillii olan harmoniyalasmis Avropa standartlaridir.
Avrokodekslar - model sonadlardir va onlar birbasa tatbigi nazards tutmurlar.

Igtisadi cohotdon inkisaf etmis dlkalorin tacriibasi milli texniki tanzimloma sisteminin axz
edoa bilocayi hom timumi magsad voa prinsiplari, ham do miixtalif ¢oxsayli formalari talgin edir.

Miiraraqqi 6lkalar tigiin tikinti sonayesinin inkisafini saciyyalondiran osas xiisusiyyatlor:

— tikinti foaliyyati istirak¢ilariin vo tikinti foaliyysti mohsullarinin istehlakgilarinin

igtisadi vo sosial maraqlarinin texniki tonzimlomo vasitasilo nail olunan dayanigli
tarazligi,

— tikintida texniki tanzimlomadoa dovlat inhisarindan imtina va texniki 6ziinii tanzimloma

sistemina marhalali kegid,;
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— tonzimlonan subyektlorin pesokar etika normalarina riayati, konstruktiv dovlet-6zal
sektor torofdasligini tosviq edon iqtisadi vo yaradici azadliq;

— tikinti sahasinin inkisaf etmis sosial vo igtisadi institutlarinin formalagmast,

— milli 6zalliklori nazora alan texniki tonzimloma prinsiplorinin harmonizasiyasi ilo
tikinti sahasi institutlarinin diinya sosial-igtisadi sistemins inteqrasiyast,

— texniki tonzimlonon islok vo effektiv sistemi, tohliikasiz vo keyfiyystli maddi
chtiyatlar1 vo ixtisasli kadr resurslarini birlagdiran tikinti moadoniyyatinin tomin
edilmasi;

— tikinti mahsulunun vo tikinti obyektlorinin effektiv tonzimlonmosi ilo canli vo otraf
miihit li¢lin saglam, tohliikasiz vo keyfiyyatli hoyatin toamin edilmosidir.

Qeyd etmok lazimdir ki, inkisaf edon va inkisaf etmokds olan 6lkalarin bazilori tikinti
moadaniyyatinin yliksok Saviyyasins aparilan sosial, iqtisadi va inzibati islahatlar naticasinds nail
olunmusdur. Islahatlar sistemli saciyyo dasimis, beynalxalq analoji tocriibonin miisbot vo monfi
cohatlorinin 6yranilmasina va tohlilina asaslanmis, bu vaxt milli 6zalliklar nozars alinmigdir.

Natica
1.Azorbaycan Respublikasinda tikintido texniki tonzimlomo sahosinds sistemli islahatlar
zoruridir.
2. Texniki tonzimlomonin parametrik tisulu miasir tolobloro cavab veran on progressiv
tisuldur.

3. Texniki tonzimlomods islahatlar prosesinds ixtisasli miitoxassislorin, pesokar kadrlarin,
yeni tofokkiiro malik ganclorin  calb edimasi, insan resurslart bazasinin saviyyasinin
yiiksaldilmasi vacib amillardandir.
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SOME PROBLEMS OF DESIGNING BUILDINGS TO BE BUILT
IN EARTHQUAKE AREAS
Pho. Xalilov H.A., Pho Najafov X.M., Musayeva T.A., Ibisov I.Q.
Azerbaijan University of Architecture and Consruction

Xiilasa: Mogalodo “AzDTN 2.3-1 Seysmik rayonlarinda tikinti” normasinin bazi
bondlarino aydinliq gatirmasi ti¢tin tokliflor islonmisdir. Binanin qoyma dorinliyi, martabaliliyin
totbiq olunan sxemlara goroa toyin olunmasi, siitunlarin en kasiyinin seg¢ilmasi, rigelsiz karkas
sxemlorinin agirimlarinin verilon sexemlora gora bazi mohdudiyyatlorin aradan gotiiriilmasi
haqqinda bir sira tokliflor verilmisdir.

Agar sozlori: binanin oturma dorinliyi, binanin martabaliliyi, siitunun en kasiyi, rigelsiz
orttiklor, seysmik amsallar.

AHHoTanusi: B cratbe pazpaboTaHbl NpPEeSIOKEHHUs K MPOSICHEHMI0 HEKOTOPHIX ITYHKTOB
“AzDTN 2.3-1 Seysmik rayonlarinda tikinti” (CTpouTenbcTBO B ceWCMHUYECKHX pailoHax).
[IpuBeneHb! NPEANIOKEHHS MO0 ONPEAETICHUIO TIYOUHBI 3aI0’KeHHs (PYH/IaMEHTOB, 3TaXKHOCTU B
3aBUCHUMOCTH MPHUHATHIX PACUETHBIX cxeM 3aaHus. [Ipeasoxken MeTos BbIOOpa ceueHus: KOJIOHH.
A Takke TNpenyokKeHbl yJaJeHUs HEKOTOPHIX OTPAaHWYEHUH A Oe3pHUresbHBIX KapKacHBIX
3/1aHU{ B 3aBUCHMOCTH OT BBIOPAHHOM CXEMBI.

KiroueBble ciioBa: riyOuHa 3anokeHus (yHIaMEHTa, TAKHOCTh 3JIaHHs, MOIEPEUHOE
CEYeHHE KOJIOHHBI, Oe3pUresIbHbIE MEPEKPBITUS, celicMrUecKkne KOAPUIUEHTHI.

Summary: The article develops proposals in order to clarify some items of the norm
"AzDTN 2.3-1 Construction in seismic regions”. A number of suggestions were made on the
depth of the building, the determination of the floor according to the applied schemes, the choice
of the cross section of the columns, the removal of some restrictions on the cross-sections of
cross-sectional schemes.

Key words: the depth of the foundation, the number of storeys of the building, the cross-
section of the column, girder-free ceilings, seismic coefficients.

Molumdur ki, bina vo qurgunun k — noqtesine totbiq olunmus vo onlarin moXsusi
ragslarinin i formasina uygun galolon tifiiqi zalzalo yiikiin hesabi qiymati Sik=k1e Ko k3*Soik bina
Vo qurgularin masuliyyatlilik daracasini (k1), onlarda buraxilabilon zadalari(kz2), binanin martaba
sayint (Ks3), binanin enerji yayma qabiliyyatini (k,) qrunt soraitini (kq) arazinin ballogini va s.
nozars alan faktorlardan asilidir. Bu faktorlarn bazilorinin segilmoasinda gobul edilocok effektiv
hesablama modellorinin miihiim shamiyyati vardir. Bununla barabar bazi hesablama modellari
ticiin AzDTN 2.3-1 Seysmik (zalzalo) rayonlarinda tikinti (bundan sonra norma) normasinin bazi
bandlarins yeni baxis sargilomays galisacagiq.

Iqtisadi cohotdon inkisaf etmis aparici devlotlorin  zalzolo rayonlarinda tikinti
normalarinin oksariyystindo qadagalardan ¢ox tokliflor maslohot formasindadir. Bu giina bu
sahods yazilmis normalarin bandlori binalarin karkaslarinin miistovi formasinda hesablanmasi
zamani tortib edilmis miiddoalardir. Binalarin karkaslarinin foza hesabatlar totbig olunandan bu
yana bu miiddoalarda elo bir yenilik yoxdur va bu sahada nazari va taciirbi todgigatlara ehtiyac
vardir.
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Bizim normamiz miihondisin fantaziya imkanlarin1 daha ¢ox mohdudlasdirir. Masalan,
AzDTN 2.3-1 “Seysmik rayonlarda tikinti” normasinin 3.2. bondinds deyilir ki , “Binalarin tifiqi
yiklorin tosirino qarst dayanighgmi tomin edon sortlik 6zoklori , diafragmalar, rabitolor,
corgivalor binanin hiindiirliiyli boyu, biindvra Soviyyasindon sonuncu mortobonin Ortiiyi
soviyyasinadok kasilmoz olaraq ucaldilmalidir vo onlar binanin hoam uzunlugu hom do eni
istigamotinds yerlogmasi binanin agirliq markozins gors borabar vo simmetrik olmalidir”.

Eyni sozlor Rusiya normasmin (Cuull 1I-7-81" CTpouTenscTBO B celicMMUecKHX payoHax)
3.21 bandinds do yazilib. Amma bu normanin 2.5 bondinds k> omsalini toyin edorkon (binanin
konstruktiv hallini nazors alan amsal) asag1 bir vo bir-nego martabalor gorgivo, yuxart mrtabolor
cargiva-olagali sistem olduqda k>=1.5 gobul etmoklo hesablama aparmaq miimkiindiir, basqa
sOzlo bizim normada elmi asas olmadan miihondisin manevir imkanlarini mohdudlasdirir. Bu
masalays aydinliq gatirmok ii¢iin real bina timsalinda hesabi eksperiment yolu ilo miiayyan
edilmisdir ki, diafragmalarin 6ziildon sonuncu martobays kimi ingaasit macburi olmaya da bilor.

Bozi hallarda ictimai vo yasayis binalarinda binanin sonuncu martabalarinds toplanti zallar
layihalondirmok zorurati olur. Bu zaman diafragmalarin, bozon do siitunlarin hamisinin son
mortoboys godor qaldirilmasi, kafi hesablama naticalorina raogmon, unikal layihalondirmalora
mane olur. Son zamanlar binanin qoyma darinliyi vo konstruktiv baximdan onun martabaliliyi
miizakira olunur. 9Osas masalalordon biri binanin temperatur Va zalzals tikislorinds bu masalanin
arasdirilmasidir. Bir sira arasdirmagilar ti¢ torofi bagli, bir kigik 6lgiilii torofi agiq binalara dord
torofdon bagli kimi baxmagi toklif edirlor [5]. Zoslzolo dalgalarimin istigamati moalum
olmadigindan bu bir qoadar riskli variantdir. Amma, yeralti hissads agiq torafds zalzalonin tasiri
istigamatdo konstruktiv alagslor yaradilarsa bu masaloni daha risksiz hill etmok miimkiin olard1

(Sakil 1).
N\ N\

Alagoalor - 2

Olaga - 1

Sakil 1. Tki ucamartabali binanin yanas: oturmasi:
olaga 1 (masalan bir gat tol) - Z oxu boyu yerdayisma sarbastdir,
galan istigamatlarda(X va Y oxu boyu) mahduddur;
olago 2 - X oxu boyu (miimkiin zalzala tasiri boyu) yerdayismalar mohduddurlar,
har binanin Y oxu boyu yerdayismasi sarbasdir.

Basqa bir hal — ucamartobali binanin bir torafinds vo yaxud hor iki torofinds yerati
qarajlar, ola bilsin onun {stliindo bir neco geyri yassayis obyektlori var. Bu zaman binanin
altindaki quruntun noéviintin xiisusi ohamiyyati vardir. Bu qruntlaru imumi halda qaya
(¢0kmayan) vo geyri gaya qruntlarina ayiraq. Qaya qruntu olan zaman algaq hissani 2sas hissa ilo
istonilon variantda (sart vo oynaqli) birlosdirmok miimkiindiir. Zalzalo qiivvalori asason yeriistii
hissays tasir etdiyindon yeralt1 hissanin olgiilarinin do elo bir 6noami galmir (Sakil 2). Bu halda
binanin qoyma darinliyi vo mortabaliliyinin tayini barods miibahisali masalo qalmir. Bas geyri-
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gaya qruntlarin istiraki zamani bu mosaloni neca hall etmoli? Binanin ucamartabali hissasini
alcaq hissa ilo sokil 2-doki sxem ilo birlosdirmok yolverilmozdir. Bu zaman binanin birtarofli
¢okmasi bagvera bilor, yaxud binalarin birlogsma yerlarinds sinmalar yarana bilar.

Sakil 2. Binalarin gaya qruntuna oturma hali iigiin sxem.

Odur ki, yuxaridaki moasaloni hall etmok tiglin konstruktiv tikislor vo oyaqli birlosmoalordon
istifado etmok lazim golir. Bu zaman binalarin (algaq vo hiindiir) altindaki 6zili elo
layihalondirmok lazimdir ki, zolzalo tasiri istigamatinda garsiligh yerdoyismasi baglansin, saquli
yerdoyismasi Sorbost olsun. Bu zaman Onco ucamortobali bina tikilmoli vo osas yiiklori
gotiirdiikdon sonra az mortaboli hisss insa edilmoalidir. Oziildon yuxar1 birlogsmolords zalzalonin
olabilocak tasiri istigamatda alagolor layihalondirmalidir. B zaman ucamartoobali binanin asagi
mortabalorinin hiindiirliiyii algaq binanin martobo hiindiirliiklori ilo eyni olmasi baximindan
layiyalondirilmosi maslohatdir. Belo ki, zalzalo yiiklorinin ortiik soviyyssinds Gtiiriilmasi daha
mogsadauygundur (Sakil 3).

a) b)

N

Olaga -2
I: \

Slaga -2 1

Sakil 3. Bir ucamartobali binanin va yeralti garajin yanasi oturmasi:
Olaga 1 (masalan bir gat tol) - Z oxu boyu yerdayisma sarbastdir, galan istiqgamatlorda
(X'va Y oxu boyu) mahduddur;
olago 2 - X oxu boyu (miimkiin zolzalo tasiri boyu) yerdayismoalor mahduddurlar,
hor binanin Y oxu boyu yerdayismasi sarbasdir.

Masalonin bu formada hall olunmasi binanin har torafdon gruntla shato olunmasini tomin
edir va martabaliliyini tayin edon zaman zirzomini moartabalorin sayindan ¢ixartmaga imkan vera
bilor vo 6ziiliin oturma dorinliyinin hesablanmasinda ¢atinlik olmazdi.

Diinya praktikasinda rigelsiz tiklilorin layihalondirilmasine miihiim 6nam verirlor. Bizim
normada tikinti meydangasinin zalzalo doaracasindon (7,8,9 bal) asili olaraq buraxila bilon
moartobalilik uygun olaraq 12,9,7-dir va siitunlarin buraxilabilon addimi <6m-dir.  Diisiliniiriik
Ki, bu har sxemo aidiyat1 diizgiin deyil. Moasalon: tikilmis goydalonlor (114 mortabs) var
mortabo drtilyiiniin qalinlig1 25sm, asirim isa 12 m-dir. Amma burada na var? iki 6zok var — ig
0zok Vo binanin perimetri boyu 6zok. Ozoklor arast mosafo 12 m-dir. Yoni bir sira xarici
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normalar binalarin hiindiirliiyline Ortiiylin xarakterino gora farglonmoa goymurlar va hesabatin
naticalorino osaslanirlar. ©slindo  karkas binalarin hesablanmasinda forglonon ii¢ sxemin
(gargivali, ¢argivo-olagali va olagali) torifinds yalniz saquli yiikdagiyan elementlorin adi hallanir.
Stitunlarin addiminin <6m olmas1 ¢orgivo sxemli rigelsiz karkas binalara aid olmasi daha
montiglidir. Bunun iki asas sobabi vardir: birinci sobob — {ifiigi (zolzalo vo kiilokdan) qiivvalori
stitunlar gobul edir vo siitunda yaranan momentlar sortliklor nisbati ilo 6rtiikloro Gtriiliir; ikinci
sobob boyiik sahadon diison yiiklor siitun otrafinda ortukdo bdyuk qiymotli kasici qiivvalor
yaradir. Bu moment va Kasici qiivvalori gabul etmok tigiin siitunun ortiiklo birlogdiyi yerloards
xisusi konstruktiv tadbirlor gormok lazim golir. Coargivali-alageli sxemlords tifiiqi yiiklor
mortabadaki saquli elementlorin sartliklarine miitanasib paylandigindan bu yiiklordon siitunlarda
yaranan momentlorin giymati az olur, yani sutunlar markazi sixilmaya yaxin fazada islayir. Belo
olan halda g¢arcivali-alagali sxemlarin totbiqi zamani rigelsiz ortiiklorin yuxarida qeyd olunan
ikinci sobabinin garsisin1 almaq t¢iin elo sxem segmok olar ki, Ortiiklerin oturacaq yerlarinda
boyiik qiymatli kasici quvvalor alinmasin (Sakil 4 a va b).

a) b)
perimetr boyu 6zak. % 1 1| 1
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Sakil 4. Rigelsiz binalar iigiin planda konstruktiv elementlarin yerlagma variantlari:
a) Hom icdon, hom binanin perimetri boyu 6zoklor:  b) Icdan 6zok, perimetr boyu siitun va rigellor.

Hesablamalar gostorir ki, belo sxemli rigelsiz binalar rigello layiholondirilmis eyni
binadan mokomlik vo dayanigliliq baximindan geri qalmir. Odur ki, adi rigelsiz olan bela
binalar1 normalarda rigelli binalarla eyni hiiqiiqda tutmaq daha magsadauygun olardi.

Normanin 3.65 bandinds yiikdasiyan domir-beton siitunlarin en kasiyinin Ao=(ko*N)/Rp —
dan az olmamasina goraq verir (burada N - siituna diison ox boyu normal qlivva; Ry — betonun
sixilmada hesabi muqavimeti; Ko— amsal olub uygun olaraq 7, 8 va 9 balliq zalzals arazilari tiglin
ko =1,2; 1,35 vo 1.5 gotiiriiliir). Goriindiiyii kimi domir-beton iizro adobiyyatlarda verilon
formulla armaturun gobul edacayi yiikii nozors almamagla foriglonir. Bu formul olabilsin ¢orgivo
sxemli domir-beton karkaslar {i¢iin yarayar. Amma “Ozokli” yaxud “diafragmalr” sxemlorda bu
formulla gabul edilmis siitunlarda armaturlasma faizi ¢ox kigik alinir, bu da zalzalo bélgalorinda
stitunlar tiglin maslohat olunan armaturlasdirma faizindon (>1%) kigik olur vo liizumsuz israflara
yol agir, binanin kiitlosini artirir. Odobiyyatda armaturlagsma faizi oncodon 1%+2% qobul
edilorok todrici yaxinlasma ilo siitunun son en kasiyi tayin edilir. Burada toklif olunur: siitunun
en kosiyi ko omsalsiz birinci yaxinlagsmada qobul edilsin, biitiin yiiklorin birgo tosirindon
hesablama zamani armaturlagsma faizi 1%+3% normal hesab edilsin. 1%-don asagi alinarsa
kasiyin en sahasi azaldilsin, 3%-don ¢ox olan hal {i¢iin iso artirilsin vo hesabat yenidin aparilsin.
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Aparilms hesablamalarin va tadqgigatlarin naticasi:

1. Mogalods “AzDTN 2.3-1 Seysmik rayonlarinda tikinti” normasimin boazi bandlarine
aydinliq goatirma magsadi ils tokliflor islonmisdir.

2. Binanin qoyma doarinliyi, mortaboliliyi, totbiq olunan sxemlars gors, toyin olunmasi
mogsadauygunlugu gostorilmigdir.

3. Siitunlarin en kosiyinin se¢ilmoasi, rigelsiz karkas sxemlorinin asirimlarinin verilon
sexemlara goro bozi mohdudiyystlorin aradan gotiiriilmasi haqqinda bir sira tokliflor
verilmisdir.

9dabiyyat
1. AzDTN 2.3-1 Seysmik Rayonlarda Tikinti. Layihalondirma normalari. Baki 2010. 66 s.
2. CHullI II-7-81* - CtpoutensctBo B Ceiicmudeckux PaiioHax, CTpouTeNbHBIE HOPMBI
u npaBmia, Mocksa 1981. 130 c.
3.TN ve Q 2.03.01-84 Beton va domir-beton konstruksiyalar. Bakl 2015. Soh. 126.
4. Eurocode 8: Design of structures for earthquake resistance — Part 1: General rules,
seismic actions and rules for buildings. 2003. 215 p.
5. Seysmik noqteyi-nozardon ¢ox martoboli binalarin hiindiirliiyliniin (martabalorin sayimin)
toyini haqqinda. Moqalo. Miialliflor: tex.tizro f.d. L.M.Zeynalov vo b. Soh.6.
(Azorbaycanda Insaat vo Memarliq. 2(13) Ne 2017).

Hormatli oxucular! Bu maqals miizakiralors aciqdir.
Magqaloys dair fikirlorinizi ya redaksiyaya, ya da miislliflora bildirs
bilarsiniz.



