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U3MEHEHUE YCTOMYUBOCTH I'NIMHUCTBIX CKJIOHOB ITPU HEPABHOMEPHOM
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QASINDAN ASAGIYA QODOR YUKSOLON SAQULI YUKLONMIS GiLLi YAMACLARIN
SOTHLORININ QEYRi-BORABOR YUKLONMOSi ZAMAN
ONLARIN DAYANIQLARININ DOYiSiLMoSi
tex.tizra f.d. Habibov F.H., tex.iizra f-d. Omrahov A.T., dissertant Zeynalov A.Z.
Azarbaycan Insaat vo Memarhq Elmi-Tadgiqat Insititutu

THE CHANGE OF STABILITY OF CLAY SLOPES, WITH UNEVEN LOADING OF THE SURFACE
VERTICAL LOAD, INCREASING OF THEIR EYEBROWS TO THE FOOT
Gabibov F.G., Amrahov A.T., Zeynalov A.Z.
Azerbaijan Scientific-Recearch Institute of Construction and Architecture

AHHoOTauus. /{75 MCclnenoBaHUs yCTOWYMBOCTH TJIMHUCTBIX CKJIOHOB, HArpyKEHHBIX
TPEyroJbHOW BEPTHKAJIbHOM Harpy3kod, Obula BbIOpaHa pacdyeTHas MOAEIb TIJTHMHUCTOTO
OIOJI3HEOIIACHOTO CKJIOHA C F€OMETPUYECKUMH XapaKTepUCTUKAaMH baniaoBckoro ckiona T.
baky. Ilpu pemeHnu mocraBIeHHOH 3aayd ObUIM HMCIIOJIB30BAaHBI COCTaBJICHHBIE Ha OCHOBE
METOAa KOHEYHBIX JJIEMEHTOB MOJIENb M MporpamMma Uil TEePCOHAIBHBIX KOMITBIOTEPOB.
TpeyronpHas Harpyska K CKJIOHY ITPHKJIQ/IbIBANIACh TaK, YTOOBI MEHBIINN KaTUT TPEYTOJIbHHUKA
HAXOJQWICS B OCHOBAaHMM CKJIOHA, a TUIOTEHY3a TPEYrojibHOM HAarpy3Ku COBMajaia c
MIOBEPXHOCTBIO CKJIOHA. MccneoBanus mokasaiu, 4To MpH yBelnudeHun Harpysku jo 0,4 Mlla,
KO3 (HULHUEHT YCTOWYMBOCTU CKJIOHOB M3 TJIMH U CYIJIMHKOB yBenuuuBaetrcs 10 21,3%, a
CKJIOHOB U3 cymnecel yBenuuuaetcs 10 15,7%.

KnioueBble cj10Ba: CKIIOH, TIIMHA, YCTOHYNBOCTh, HArpy3Ka, pacdeT, OMOI3eHb, MOJIEIb.

Xiilasa: Ugbucaql saquli yiiklo yiiklonmis gilli yamaclarin dayaniqligini todqiq etmok
iiclin Baki gohorinin Bayil yamacinin hondosi xiisusiyyatli siirlismo tohliikoli gilli yamacin
hesab1 modeli se¢ilmisdir.

Qoyulan masalonin halli zamani sonlu elementar modelinin vo personal kompiiterlorin
iisullar1 istifado olunmusdur. Ucbucaqli yiik yamaca belo qoyulmusdur ki, iicbucagin kigik
kateti yamacin osasinda yerlosir, ligbucaqli yiikiin hipotenuzu iso yamacin sothi ilo {ist-iisto
diistir.

Tadqiqatlar gostordi ki, yiikiin 0,4 MPa godor yiiksolmasi zamani1 yamacin dayaniqligt
gillor vo gilcalor {igiin 21,3% qodar, qumcalar iigiin 15,7 qodor yiiksalir.

Acar sozlor: yamac, gil, dayaniqliq, yiiklomo, hesablama, siirlisma, model.

Summary: To study the stability of clay slopes loaded with a triangular vertical load, a
computational model of a clay landslide-prone slope with geometric characteristics of the Bayil
slope of Baku was chosen. The model and the program for the personal computer based on the
finite element method were used to solve the problem. The triangular load was applied to the
slope so that the smaller leg of the triangle was at the base of the slope, and the hypotenuse of
the triangular load coincided with the surface of the slope. Studies have shown that increasing
the load to 0.4 MPa slope stability coefficient of clay and loam increases to 21.3%, and slopes
of sandy loam increases to 15.7%.

Key words: slope, clay, stability, load, calculation, landslide, model.

HpeI[CTaBJI}IGT OOJIBIIION HHTCPEC UCCICAOBAHUC U3MCHCHUA YCTOI>'I‘{PIBOCTH TJIMHUCTOI'O
CKJIOHA IIpU Pa3JIMYHBIX BAPpUAHTAX W HHTCHCUBHOCTHU HAIrpPYyKCHHUA I10 Bceit MMOBCPXHOCTHU
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CKJIOHA. I/ICCHGI[OBB_HI/IG JaHHOT'O BOIIPOCa CBA3aHO C BBISIBJICHUCM pallMOHAJIBbHBIX HHKCHCPHBIX

METOJ0B OCBOCHHUA I''TMHUCTBIX OIIOJI3HCOIIACHBIX CKJIOHOB.
I[J'IH IMPOBCACHHUA aHAIIUTUICCKUX MO CIIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ BBI6paHa pacuc€THasa MOACIIb
TJIMHHUCTOI'0 OIIOJI3BHEOITACHOI'O CKJIOHA C T'€OMETPUUCCKHMHU XapaKTCPUCTUKaMU Bbannosckoro

ckiona r. baxy (BeicoTa ckiona h =80 M, yron naxnona S = 30°).

[Ipu pemieHny MOCTAaBICHHOMW 3a/1aun ObUIM UCIIOIB30BaHbl pazpadoranubie B Bonr'ACY
Ha OCHOBE METO/Ja KOHEYHBIX 3JIEMEHTOB MOJEIM M MpOrpaMMbl [Uisl [EPCOHAIBHOTO
kommnbioTepa (I1IK), Bkimtoyaromue pe3ynbTaThl HCCIIEA0BaHUH, TPUBEACHHBIX B padoTax [1, 2],
KOTOpBIE€ TI03BOJISIOT HAa OCHOBE PELICHMS IUIOCKUX 3a7ady TEOPUHU YIPYroCTU ONPENEIAThH
HaIpsDKEHUS B Pa3IMUHBIX TOYKAaX IPYHTOBOI'O MacCHBa OT BO3/JEWCTBHS COOCTBEHHOI'O BEca
TPYHTOB ¥ PAa3JIMYHBIX IMOBEPXHOCTHBIX HArpy3oK, a Takke Hauboyiee BepOSTHOCTHBIC
noBepxHocTy pazpyuienus (HBIIP) u Bennunabl K03 UIIMEHTOB YCTORYHMBOCTH CKIOHOB.

Pa3mepsl pacueTHOW MOJEIM NPHUHATHI HA OCHOBAHUM HM3BECTHOIO IOJIOKEHUSI TEOPUU
YOPYrOCTH O TOM, YTO TPAHUYHBIC YCJIOBHS MPAKTHUUYECKH HE BIMSIOT HA pPACIpPECICHUE
HaMNpPSKEHUH, €CIIM TPaHMIIbl 00JIACTH yJAJIeHbl OT paccCMaTpUBaeMOil 4acTu 00JIaCTH HE MEHee
YeM Ha IIECTh €€ HauOOoJIbIINX Pa3MEPOB.

Uccnenyemast obnacte pazoura Ha 17900 TpeyroiabHbIX 3JIEMEHTOB COSUHEHHBIX B 9138
y3nax. Pa3OuBka npoBesneHa TakuM o0pa3oM, YTOOBI AIEMEHThHI UMEIN HAaUMEHbIIINE pa3MephI B
uccaeayeMon yacTu ooacTtu (cMm. puc. 1).

Puc. 1. Pazbuexa ucciedyemozo CKI0HA HA Mpey20iibHble leMeHmbl.

['pannyHbBle yCIOBHSA 33/1aHbl CIEAYIOIIMM 00pa3oM: 1) BIOJb BEPTUKAIBHBIX TPAHMUIL
pacyeTHOl CXeMbl OTCYTCTBYIOT INE€pPEMEIIECHUSI B TOPU3OHTAJIHHOM HAMpaBJICHUH; 2) BAOJb
HUDKHEM TOPU30HTAJIBHOM TIpaHMIBl OTCYTCTBYIOT BEPTHKAIbHBIE IIEpEMEIICHUs; 3) Ha
MIEPEMELLEHUS IPYTUX TOUYEK OIPAaHUYEHHUS HE HAJIOKEHBI.

WcxonHble naHHBIC IS PEIICHUs] pacCMaTPUBAaEMON 3aayll BKIIIOYAIOT B ce0sl CBOMCTBA
rpyHTOB (0OBEMHBINM BeC ¥, MOIyNb Achopmanuu E, k0d3pPUIUeHT OOKOBOTO JaBICHUS L,
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cueruieHue C 1 yroyl BHYTPEHHETO TPEHUSI (¢ TPYHTA), IOBEPXHOCTHHIE HATPY3KU M TPaHUYHBIE
YCIJIOBHSL.
[Ipu pacuerax cpennue 3HaYeHUS (PUIMKO-MEXAHUUYECKHX XapaKTEPUCTUK I'PYHTOB MpU

M3MEHEHHH UX OTHOCHTENBbHOM BiaxkHoctu ot 0,6 1o 0,9 npunsaTs! paBHbiMuU [3]: 1) 115 TIUH 1
cyrmmHkoB - ¥ =19-10° H/M®, E =48 MIla, u=0,75, C=0,019 MIla, ¢ =20°;

2) st cymeceii - ¥ =1,8-10* H/m®%;, E =49 Mlla; u=0,65, C=0,011 MIla, ¢ =34,5°.
[Ipu 5TOM 3HAUEHHE HEPABHOMEPHOM TPEYTroJabHOU Harpy3ku ( usmensercs ot 0 1o 0,4 MlTa.
Ha puc. 2 npuBeneHsl pacueTHas cxema a taxke HBIIP (moBepxHOCTB, BIOIL KOTOPOUH
K03 DUIMEHT ycTOWYMBOCTH CKJoHA K =min; aist MIMH U CYIJIMHKOB 3Ta MOBEPXHOCTh
0003HaYeHA CIUIONIHOW JIMHUEH, JIJIS CyMeceil - MyHKTUPHON JUHUEH) U IIUPHHA BO3MOXKHOM
PU3MBI 00pyIIeHus b.
8

—

Puc. 2. Pacuemnas cxema nenacpyacernnoco cknora ¢ HBIIP (0751 enun u cyenunko8 cniowHbvle TUHUU,
051 cynecetl - NYHKMUPHbIE) U WUPUHA B03MONCHOU NPU3MbL 00PYULEHUSL.

ITo BeruucnennsM Ha [1K pesynbpTatam B TabnuyHON opme MoTydaroTcs KOOPAUHATHL X
n Y (m) Touexk HBIIP; u B 3TuX Toukax: yriiel ¢ (Tpagychl) MEXAy KacaTeabHbIMU K JIMHUSIM
paspyuieHusi U TOPU30OHTANbIO; TOPU3OHTANbHbIE, BEPTUKAJIbHbIE M  KacaTelbHbIE
F

COCTABISIONINE HAMPSKEHUH (T/M?); yaep)KUBAIONIME M CIBUTAlOMMe CHIbl F e,

yoep.,
(T/M?); TOpPU3OHTaNbHBIE M BepTHKambHbe Tepememnenus U u V (M), a Takke paboTHI,

NPOM3BOJMMBIC Y/CPKUBAIOUIMMH M CABHUTAIOIMMH CKIOHamMU A, Ao (TM?). B KoHIIE

odep.,
TaOJIUIBI TIPUBEICHBI TIJIOMIA TN S0P YACPKUBAOIINX M CABUTAIONINX CHJI, & TAK)KE CYMMBI UX
paboT 1 Kod(PPHUIUEHTH YCTOMUYUBOCTU CKIOHOB K.

Otmetum, yto B nporpamme uist 11K, ucnons3yemoit B HacToselt padore, KoaphuueHT
YCTOMUYMBOCTU CKJIOHA K BBIYUCISIETCS KaK OTHOIICHHUE YACP>KUBAIOUIUX U CABUTAIOLIUX CHUI,
neiictBytomux Baonb HBIIP, u kak oTHomieHHe padoT, MPOU3BOAMMBIX STUMHU CHIIAMU TPU
MepeMeIeHNN TPYHTOBBIX MaccuBOB. Bropoit cmoco6 (B.K.IIBerkos, 2002) ocHoBaH Ha
WCIIO0Ib30BaHUU MPUHIIMIIA BO3MOXKHBIX NepeMenieHnid. Ho Tak kak oljeHKa MorpemHocTel npu
BBIYMCIICHUHM TEPEMEIICHUH METOJIOM KOHEUYHBIX JJIEMEHTOB B HACTOSIIEE BpeMs
3aTpyJHUTENbHA, MOJIb30BAUCH MEPBBIM CIOCOOOM, B BTOPOM MCHOJIB30BAIM JAJISi CTPAXOBKU
MPaBUJIBHOCTH MOJYYEHHBIX pe3ynbTaToB. Kak mokasanu Hamum HMcClieIOBaHWs, BEITUYUHBI K
CKJIOHA, ONpEIEeNCHHbIE JABYMsI YyKa3aHHBIMM CHOCOOaMU TMpU Ppa3IUYHBIX Harpyskax
OTIIMYAIOTCS APYT OT JIpyra B cpeaHeM Bcero Ha 10%.
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ABTopamu Obllla HCCIEIOBaHA YCTOMYMBOCTH PaBHOMEPHO HArpYKEHHBIX TIMHUCTBIX

cKkJI0HOB. [Ipu BbllIeyKa3aHHBIX TapaMeTpax CKJIOHA, TPYHTOB U Harpy3oK BbISBIEHO, YTO IIPU
BEPTUKAJIBLHOM PABHOMEPHO pacIpe/ieIeHHOW Harpyske CKkJIOHa BenuunHa K JUisl TJIMH
(cyrnmuukoB) ymeHblnaercss Ha 9%, nus cyneceid Ha 4,6%, a mUpUHA NPU3MBI OOpYILIEHUS
Harpy>eHHOI'0 CKJIOHa yMeHbIIaeTcst B cpenHeM B 4,4 paza. Taxxke ObUIO U3y4€HO BIIMSHUE
HaIpaBJICHUs] PABHOMEPHO paclpe/ielIeHHOW Harpy3ku Ha yCTOMYMBOCTh INIMHUCTBIX CKJIOHOB.
BblIO BBIABIEHO, YTO M3MEHEHHE yIia HakioHa Harpysku oT 0 o 90° mpuBomuT K
YMEHBIICHUIO KO3 PHIMEHTa YCTOMUYMBOCTU CKJIOHA: JUISl TJIMH U CYTJIMHKOB B 2,8 pasa; Juis
cyneceil B 2,5 paza. CienoBaTenbHO, BEPTHKaAIbHAS PaBHOMEPHO paclipesielieHHasi Harpyska
MUHUMAaJIbHO YMEHBIIAET YCTOMYMBOCTD CKJIOHA.

Jis uccnenoBaHus YCTOMYMBOCTU TIJIMHUCTBIX CKJIOHOB, HArpyXeHHbBIX TPEYroJIbHOM
BEPTUKAJIBHON HArpy3KOM HCHOJb3yeTCsl MOJeNb C  BBIIICYKAa3aHHBIMH  PacyeTHBIMU
napamerpamu. TpeyrojbHass Harpy3ka HpUKIQAbIBA€TCAd TaK, 4YTOObl MEHBIIUH KaTUT
TPEYroJIbHUKA HAaXOAWJICS B OCHOBAaHMM CKJIOHA NEPHEHIUKYJISPHO THEBHOM MOBEPXHOCTH, a
TUIOTEHY3a TPEYroJbHOM Harpy3KH COBIAAAET C IOBEPXHOCTHIO CKIIOHA (CM. pHC. 3).

_/

Puc. 3. Pacuemnas cxema cKioHa, HA2pyiHCEHHO20 6EPMUKATLHOU
Mpey20abHOU Ha2PY3KOlL.

B Ttabmume 1 yka3aHbl 3HAYCHWS BBIYMCICHHBIX KOY(D(PHUIMEHTOB YCTOWYMBOCTH IS
TPEYTOJbHOW BEPTUKAIBLHOW HArPY3KH, aHATU3 KOTOPBIX IMOKA3bIBAET, YTO NPU YBEITHUYCHUH
Harpy3ku ( 10 0,40 MIla oHM yBeTWIMBAIOTCS JJIS TJIMH B CYTJIMHKOB B mpezaenax 8,2 - 21,3%,
Ui cynecei B peaenax 7,7 - 15,7%

Tabauua 1
Ne g, MIIa I'JnHBI, CyTIIMHKH Cynecu
K K
1 0 (1,059) (1,792)
2 0,25 1,120 (1,035) 1,912 (1,775)
3 0,33 1,152 (0,982) 1,946 (1,751)
4 0,40 1,168 (0,963) 1,977 (1,708)
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Jlns cpaBHUTENBHOrO aHanu3a B Tabiuue 1 B CKOOKax NpPUBEACHBI 3HAYCHHS
KOX(Q(QHUIMEHTOB  YCTOHYMBOCTH  MNpH  MACHTUYHOH  BEPTUKAJIBHOH  PaBHOMEPHO
pacrpeesIeHHOM Harpy3Ke.

Ha puc. 4 mnpencraBineHsl rpauku 3aBUCUMOCTH KO3((UIMEHTOB YCTOHYMBOCTU
[JIMHUCTOTO CKJIOHA OT BEJIMYUHBI BEPTUKAJIBHOM TpeyronbHOW Harpys3ku. Kak BuaHO u3
rpaduKoB JUIsl IVIMH 3aBUCHUMOCTb YBEJIUYEHUs Ko3(dHLMeHTa ycTOMYMBOCTU OT BEJIWYMH
TPEYTOJbHOW HAarpy3Kd HOCHUT JIMHEHMHBIA XapakTep, Uil Cyleced 3Ta 3aBUCUMOCTb HOCHUT
HEJIMHEHHBIN XapakTep.

Ha ocHoBe NpoBeIeHHbIX HCCIEI0BAHUN MOKHO C/1€/1aTh CJIe1YIOLIUi

NPAKTHYEeCKHIl BbIBOJ:

Ecnu npu 3acTpoiike IIIMHUCTBIX CKJIOHOB OTHENbHbIE OOBEKTHI OylyT cO3/1aBaTh Ha
IIOBEPXHOCTU CKJIOHA HAarpy3Ky HWICHTHUUYHYIO TpPEYrOJIbHOW HAarpy3Ke, NPHUBEICHHOW Ha
PUCYHKE 3, TO YCTOWYUBOCTb CKJIOHA YBEIMUYUTCS.

K
]
2,0-/’_'——'——4
4 §
1,6
1,21 .
a
08
0% 1
°© o1 02 o3 0y 05qmy

Puc. 4. I'paguxu 3asucumocmu ko3 uyuenmos ycmouuugocmu eIUHUCMO20 CKIOHA O GeTUYUHDbI
BEPMUKATLHOU MPEY2ONIbHOU HAZPY3KU: 4 — 2TUHbL (CY2IUHKU), O - Cynecu.
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HCIOJIb30BAHUE BUTYMCOJEPKAIIAX IMOPOJI — Y®PEKTUBHBIN MYTh
CHUWXEHUSA TOIVIMBHO-DQHEPI'ETHUYECKHUX 3ATPAT
IPU NPOU3BOJACTBE KEPAM3UTA
k.m.n. Mameooe I'.H., 0ok. ¢pun. no xum. Cyneiimanosa H.I'., Tazupoe b.M.
MUC Azepbaiimxanckoit Pecryonuku ['’AKBCP
HUIIK UncturyT Ctpoutensasix MatepuanoB um.C.A.Jlanamesa

BITIMTORKIBLI SUXURLARIN ISTIFADO OLUNMASI - KERAMZIT ISTEHSALINDA
YANACAQ - ENERJI SORFININ AZALDILMASININ SOMOROLI YOLUDUR
t.e.n. Mommadov H.N., kim. iizra f.d. Siileymanova I.H., Tahirov B.M.
Azarbaycan Respublikast FHN TTNDA S.8.Dadasov ad. ETLK Insaat Materiallar: Institutu

USE OF BITUMEN-CONTAINING ROCKS - EFFECTIVE WAY OF
REDUCING FUEL-ENERGY COSTS BY PRODUCING KERAMZIT
phd in technical sc. Mamedov N.H., phd in chemical sc. Suleymanova I.H., Tagirov B.M.
The MES of the Azerbaycan Republic, State Agency for Control of the Construction Safety, Research
and Design Institute of building materials named after S.A.Dadashov
AnHoTranusi: CraThss TOCBALIACTCS  IOJYYEHUIO HCKYCCTBEHHOIO  IOPUCTOIO
3alMoHUTENIS HAa OCHOBE KaMHemoqoOHO#M rinHbl CyMrauTyaiiCKOro MECTOPOXKIEHUS C
MIPUMEHEHHEM MTPUPOIHOM OUTyMcoaepKallel Topoibl B Ka4eCcTBE ra3000pas3yromieii 100aBKu.
HccnenoBaHusiMi  BBISIBJICHO, 4YTO B pPECIyOJMKEe HMMEIOTCS OHTyMCOJEpKallue
TJIMHUCTBIC MECTOPOXKACHUS C JIOCTATOYHBIM 3armacoM. VX MOKHO 3(()eKTUBHO HCIOJb30BaTh
B Ka4YCCTBC OpFaHO-MHHepaHBHOfI I[O6aBKI/I C ICJIbIO MOBBINICHUS BCIIYYHMBACMOCTU TJIMHBI U
CHUXXCHUA IIJIOTHOCTHU moJryqyacmoro IMpoAayKTa, a TakKXxe COKpaleHu;g TOIIJINBHO-
SHEPTreTUYECKHUX 3aTpar.
KiawueBble cj10Ba:  HCKYCCTBEHHBIM  MOPUCTBIA  3alOJIHUTENb,  IIOTHOCTb,
BCITy4YHBaHUE, TEMIIepaTypa, Jerkuii 0eToH.

Xiilasa: Moqalo Sumgqayitgay yataginin daslasmis gili osasinda qazomologatirici alavo
kimi tabii bitumtarkibli siixurun slave edilmasi ils siini mosamali doidurucunun alinmasina hasr
olunmusdur.

Tadqgiqatlar naticosindo miioyyon olunmusdur ki, respublikada kifayst qodor tobii
ehtiyata malik bitumtorkibli gil yataqlar1 vardir. Onlar1 gilin sismasinin artirilmasi magsadi ilo
iizvi-mineral olavo kimi vo alinan doldurucunun sixliginin, homginin istifado olunan sorti
yanacaq sarfinin azaldilmasi {igiin somarali istifade etmak olar.

Acar sozlar: siini masamoli doldurucu, sixlig, kopmo, temperatur, yilingiil beton.

Summary: The article is devoted to obtaining an artificial porous filler based on the
stone-like clay of the Sumgaitchay field with the use of natural bitumen-containing rock as a
gas-forming additive.

Studies have revealed that in the country there are bituminous clay deposits with a
sufficient margin. They can be effectively used as an organo-mineral additive in order to
increase the intumescence of clay and reduce the density of the product obtained, as well
as reduce fuel and energy costs

Key words: artificial porous aggregate, density, swelling, temperature, lightweight
concrete.

CHW)KEeHHE MaTepHalOEMKOCTH  CTPOMTENIBHBIX KOHCTPYKLMH, yIydlIeHHE HX
TEIJIO3ALIUTHBIX CBOWCTB, 4 TaK)KE€ YMEHBIIECHUE MACChl 3JAHUN U COOPYKCHUH SBIIACTCS
BA)KHEUIIIMMH 3371a4aMH COBPEMEHHOI'O CTPOUTEIILCTBA.
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[IpumeneHne nerkux OETOHOB BMECTO TSDKENBIX, HPU M3TOTOBIEHHE HECYIIUX
k/OETOHHBIX KOHCTPYKIIHI, JaeT BO3MOXHOCTh 3()()EKTUBHO peliaTh yKa3aHHBIC MPOOJIEMBI.
[Tonydyenune BBICOKOAI(D(PEKTUBHBIX JETKUX OETOHOB 3aBUCUT OT (U3MKO-MEXaHMYECKUX
CBOMCTB UCIOJb30BAaHHBIX UCKYCCTBEHHBIX MTOPUCTHIX 3anoiaHurenei [1, 2, 3, 4, 5].

Haubonee pacnpocTpaHeHHBIM Ha CETOAHAIIHUI JEHb HCKYCCTBEHHBIM IOPHCTHIM
3al0JIHUTENIEM SIBJIAETCS KepaM3uT. BMecTte ¢ Tem, XOpOLIO BCIYYHMBAOIIUECS TJIUHUCTHIE
IIOPO/IbI AJIs1 IPOU3BO/CTBA KEPAM3UTOBOTO TPaBUsl UMEIOTCS AAJIEKO HE BO BCEX PETMOHAX U UX
3arachl ¢ KaKJIbIM 'OJIOM YMEHBIIAIOTCS. BOJBIIMHCTBO NPEANPUATHN 110 €ro MPOU3BOJACTBY
0a3upyIOTCS Ha HU3KOCOPTHOM CHIPbE M KOPPEKTHUPYIOT COCTABbI MIMXTHI ITyTEM BBEICHUS B
Hee Pa3InYHbIX JO0OABOK.

BBenenue B coCcTaB MIMXTHI PA3IMYHBIX OPTAHMYECKUX, MUHEPAIbHBIX WIIH K€ OPraHo-
MUHEPaJIbHBIX 100ABOK MPUBOAMT K MOBBILICHUIO BCIIyYUBaeMOCTH Macc. Pasmep u cTpykTypa
MOp HaMHOTO 3aBUCHUT OT BHJAa U KOJIMYeCcTBa 100aBKU. B HacTodIiee BpeMsi B MPOU3BOJCTBE
KEepaM3UTOBOTO TpaBHs MPUMEHSETCS B KauecTBE razoolpasyromieil 1o0aBKH - OTpabOTaHHBIN
rym60puH, JICT, mienodnble 0TXO/bl, BTOPUYHAS OKAJIMHA U T.J.

Ha repputopun pecnyOiMKM XOpOLIO BCIYYMBAIOIIMXCA TJIMHHUCTBIX IOPOJ
npakTuyecku Her. lloaTomMy upe3BplYAiHO Ba)XHOM CTAHOBUTCSA 3ajJada  pPa3BUTHSA
IIPOMBIIIJIEHHOCTH MTOPUCTHIX 3aI0JHUTENEH Ha OCHOBE CIa00BCIYUYMBAIOLINXCS TJIMH, 3aI1achl
KOTOpPBIX B pechnyOinKe HMEITCS B OTrpoMHOM KonmuecTBe. [loatomy mnpeampusatue 1o
MIPOU3BOJICTBY HMCKYCCTBEHHOT'O IIOPUCTOTO 3allOJIHATENsS] — Kepam3uTa OasupyeTcs Ha
CJ1a0OBCITYYHBAIOIINXCS TJIMHAX, BCIIYYUBAaHUE KOTOPBIX 0OecreyrBaeTCs BBEJCHUEM B COCTaB
CBIPbEBOI CMECH KOPPEKTUPYIOIIUX JOOABOK.

C 3TOH LEenbIo UCCIEeI0BaHbl, KAK OCHOBHOE ChIPbE AJIS IPOU3BOACTBA UCKYCCTBEHHOTO
MIOPUCTOTO 3aIOJIHUTENA, cl1aboBCIyynBaronmecs rauHbl CyMrauTyaiickoro MecTOpoKIeHHS,
KOTOpO€ SIBJISIETCA OJAHMM W3 HauOoyiee KPYMHBIX MECTOPOXKJIEHUIN TIUHHUCTOrO Chlpbsi. OHO
pacrnoyiokeHo B ANIIepoHCKOM paiioHe. 3amackl CyMraunT4aiiCKoro MECTOPOKICHHS TIIHMHBI
cocTaBiseT no kateropusim A + B + C1 = 4584280m°.

I'mura Oypo-KpacHOTO I1Be€Ta, COCTOMT, B OCHOBHOM, H3 Tujpociioa. B Helt
MPUCYTCTBYIOT TaK)Xe: KAOJUHUT, MOHTMOPHWJIJIOHUT, XJIOPHJ, KBapll, MOJEBOM MINAT, THIC,
kapOoHat kanbius. CojeprkaHue THIPOCIIOIbI B HUX cocTaBisieT 66-70%,4T0 qaeT OCHOBaHHE
KIaccupuIUpoBaTh €€  Kak  THAPOCITIONUCTYI0  TiauHy. [nmHa — kamMHemojoOHas,
CpeJHEIIaCTHYHAsA, UMCIIO TIUIACTHYHOCTH 17-23, Temmeparypa crmekanms 1000°C.
['panynomerpuyecknii COCTaB €€ XapaKTepu3yeTcs OJHOPOJHOCTHIO, TIWHHCTAs (Dpakius
coctasisieT 70 -85%.

Hannas raumHa mno koagduuuenty BemyuuBanug (K=1,15) Bxomutr B rpymmy
cnaboBcnyunBaromeiicss rauHbl. OHa crocoOHa mpU OOKUTe JaBaTh MOPUCTBINA YEpernoK co
cpemmeif  mioTHOCTBIO  1470-1650kr/cvM®.  Tlo  BCIYYMBAaEMOCTM — HAXOAMTCH — MEXKIY
CJ1a0OBCITYYHBAIOIIMMICS M HEBCITYYHBAIOIIUMUCS TIMHAMHU.

CyMrauTyaiickags TJIMHa 10  OPUPOJHOM  CTPYKType  SBJISETCS  IJIOTHOW,
TpyaHopa3MokaeMoil. IlosTomy BBOOUTH B COCTaB Macc, M3TOTOBJIEHHBIX W3 TakKuX TIJIUH,
KOPPEKTUPYIOIIMX J00aBOK PaBHOMEPHO IO BCeMy 00BeMy HEBO3MOXHO. I[lorpebyercs
MaKCUMyM DPa3pyLINUTh NEPBUYHYIO CTPYKTYPY IJIMHBI U [IOCJE 3TOTO MOKHO BBOJAMTH B COCTaB
Macchl KOPPEKTUPYIOIIKE JOOABKH.

Pesynbrarthl MccnenoBaHUW  MOKa3zalu, 4YTO JJIS OpraHU3alMd  MPOU3BOJCTBA
MCKYCCTBEHHOT'O TOPUCTOrO TpaBusi Ha ocHoBe CyMrauTyaiickoil KamMHENOJOOHOW TJIMHBI
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TpeOyeTcs: pa3pyLIUTh MPUPOAHYIO CTPYKTYPY IJIMHBI, BBICYIIUTh U BBIACIHTH M3 COCTaBa

¢u3nyeckn  CBSA3aHHYIO  BOXY, HM3MEIBYUTh JI0  IOPOIIKOOOPA3HOTO  COCTOSIHUS,
OTIPaHyJIMPOBATh MACCY U U3TOTOBUTH CHIPLIOBBIC IPAHYJIBI.

JUis mostydeHust HOPUCTOro 3allOJHUTENS B BUJIE I'PaBUs BCIlydynBaHUe noiydadbpukara
IIPOM3BOIUTCS BO BpAIAIOLIEHCs MeYn.

MuHepanpHble WM K€ OpPraHO-MUHEpalbHblE JOOABKH, B TBEPJOM COCTOSHUM,
11enecoo0pa3Ho BBOJUTH B COCTAB TIMHBI IIPH U3MEIIbYCHHH [0, 7].

PesynbraThl nccienoBaHuil moKas3alii, 4YTo B PECyOIMKe HMEIOTCS OUTyMCoIepKaIue
TJIMHUCTBIE MECTOPOXKIEHUSI C OTPOMHBIM 3amacoM. X MoHO 3()(EeKTUBHO HCIONIB30BATh B
KayecTBE OpPraHO-MUHEPATbHONH MO00ABKM C II€TbI0 CHIDKEHHS IUIOTHOCTH IOJYy4aeMOro
IPOAYKTa M COKpAlIeHUs TOIIMBHO-3HEPreTHMUYECKUX 3arpar. B coctaBe OuTyMcoaep:Kalux
riuH umeercs - 10-14% Hedtenponykra. Heopranuueckas 4acTh 3TOH TIJIMHBI HMEET
CIEYIONIMIA XUMHYECKHI coctaB 1o %: rm.ii. — 5,9+6,2; SiO2 — 56+60; Al.Os — 13,1+16,2;
Fe203 —4,5+5,2; CaO - 3,2+3,48; MgO- 1,1+1,3; SO3 -0,35+0,40; Na.O+ K20- 1,75+2,15.

burymconepxkamye TauHbl BXOASAT B TPYIIY JIETKOIUIABKUX IUVIMH, UX OCHOBHBIMH
KOMIIOHEHTaMH  SIBJSIFOTCA ~ CTPYKTypooOpasyrolipe  MaTepuanbl,  COCTOSIIME U3
AIFOMOCUJIMKATOB.

B pecnyOimke mMeroTCs Z1Ba KPYIHBIX MECTOPOXKACHUS OWUTYMCOJEpKAIUX TIHH C
JOCTaTOYHBIMU IPOMBIIUICHHBIMH 3aracaMy, Haxozsmuecs B AmnuepoHe U CalabsSHCKOM
paitfone. Kpome Toro, takue rauHbl uMmerorcs B ['snmxuHckoM, Illemaxunckom, Ilupsan-
MyraHckoMm u Ap. paliOHax.

VY4uuteiBas, 4yTO 3TH JOOABKM HE HCCIEAOBAHBI 10 CHX IOp, MO3TOMY HaMH JETaJIbHO
U3y4eHO BJIMSHHME OSTHUX J00aBOK Ha TWpolecc MOpHU3aluu  ClabOBCIy4YHBaroOLIeiics
KaMHenoao00HoW TinuHbl CyMmrauT4aiickoro MECTOpPOKIEHHSI U CBOMCTBAa 3allOJHUTENS,
MI0JIy4aeMOr0 Ha X OCHOBE.

PesynbTaTthl MccienoBaHUN BIMSHUSA COJEp)KaHUS OWTyMcoepxalleld MOopoJbl Ha
BCITy4HBAEMOCTh IJTMH CyMrauT4aiiCKoro MECTOpPOKIAEHHUsI IPEACTaBIEHbI HAa PUCYHKE 1.

butymconepxamas 1o6aBka B €CTECTBEHHOM COCTOSIHMM COAEPXUT OT 6% a0 14,5%
outyma. Ilpu uccriegoBaHUM HCIONB30BAINCH MPOOBI M3 TpeX YYaCTKOB MECTOPOXKACHUH,
UMEIoIUEe B XUMHUECKOM cocTaBe 6%, 10,5% u 14,5% oOutyma. Kaxnas npoba BBogMIaCh B
mMUXTy paspensHo oT 5% 1o 30%, cOBMECTHO M3Menpyallach C IVIMHOM, a 3aTeM U3 Macc
¢dbopMoBanuch 00pa3lbl MO TMPUHATOM METOJMKE, a 3aTeM BCIyYHMBAJIUChL. Temmeparypa
TIpeaBapUTENbHOM TepMoobpaboTkn cocTtaBmia 250-300°C, Temmeparypa BCImydmBaHHS
1170°C, mpomOmKNUTETBHOCTh BCITYYUBAHKS —7 MHHYT.

W3 pucynka 1 BuAHO, 4YTO HUCHONB30BaHME B cocraBe MMXThI OT 5% 10 20%
6uTyMcoaepiKallel Topoasl mpu TemmepaType BermydmBanus 1170°C mosBosser CHH3HTSH
IJIOTHOCTh BCIY4YeHHBIX oOpas3moB ¢ 1,45 1o 0,35r/cm®
N100aBKU OUTYMCOepKalei Mopo ikl HUXE 5% MopU3aIysl MPOUCXOAUT HE3HAYUTEIHHO.

BBenenue B coctaB MMXTH JOOaBKU OMTyMCOAEpIKaIlel MOpo/ibl, UMEIOIIEH B COCTaBe

. HpI/I YMCHBIICHUHU KOJMYCCTBA

6% OuTyma, B Konmuectse 25-30% I03BOJIAET TONYUHTh TPpaHyIkl mioTHocTho 0,52 r/em. C
BBeJICHHEM TMpoObl, comepkamend 10,5% Outyma, B TOM K€ KOJHUYECTBE OOECIIeUnBACTCS
yBeJIMUYEHUE ra3000pa3Hoi (a3bl IpU HarpeBe, 4To CO374aeT BO3MOKHOCTh CHU3UTH IJIOTHOCTD
BCITy4eHHBIX Tpany 10 0,40r/cm®,

Ucnonb3oBanue mpoObl, mMmeromeld B coctaBe 14,5% OuTyMa, CHUXKAET IUIOTHOCTH
BCITy4eHHBIX 00pa31oB 10 0,33r/cm®. OnTUManbHOE KOIMUECTBO 100aBKH, BBOIMMOM B COCTAB
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Macc, cocrasigeT 15-25%.

Takum o00pa3oMm, pe3yabTaThl HCCICIOBAHUN TOKA3bIBAIOT, YTO HEOOXOIUMOE
KOJIMYECTBO Ta3000pa3Hoi (a3bl 11 (GOPMHUPOBAHMS MMOPUCTOM CTPYKTYpPHI 0Opa3yeTcs mpu
BBEJICHMH B COCTaB IIMXTHl OUTyMCOJEp)KalluX Mopoa B kojauyecTBe 25-30%, mmeromas B
cBoeM coctaBe 6% ouryma; 20-25%, umeromas B coctase 10,5% Outyma u 15-20%, umerorias
B cocraBe 14,5% Outryma. [Ipm 5TOM MJIOTHOCTH BCIYYEHHBIX OOpa3llOB CHIIKAETCS H
cocrasisier coorBercTBerHo 0,50-0,55r/cm®, 0,40-0,45r/cm® 1 0,33-0,35 r/ems.
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Puc. 1. Bausnue bumymcoodepaicaweli npobvl Ha 6CHYYUBAEMOCHIb

00pazy06 Ha OCHOBe CYMaumuatiCKol eiuHbl
1 - cooeporcanue 6umyma 6 nopooe 6,0%;
2 - codepacanue bumyma 6 nopooe 10,5%;
3 - cooeparcanue bumyma 6 nopooe 14,5%;

PesynpTatel  1a0OpaTOPHBIX  KCCIENOBAaHUN  TPOILIM  OMBITHO-IIPOMBIIIJICHHBIS
ucnbiTanus Ha TexHojorudeckon ymanun HUMCM um. C.A.[lagameBa. Beimyriena ombITHO-
MPOMBINIUICHHAs TapTHS  TOPUCTOTO TpaBUST HA OCHOBE KaMHEMOJOOHOW  TIMHBI
CyMrauTtdaiickoro mectopokaenusi. HcnpiTanus (U3HKO-MEXaHUYECKUX CBOWCTB OIBITHOM
MapTUM  Kepam3uToBOro rpaBus mnpoBoawiuch 1o ['OCT 9758-2012 «3anonHuTtenu
HEOpraHWYecKue Ak 0eTOHOB. MeToIbl HCTIBITaHM [§].

CocTaBbl MUXTHI, PEXKUMBI 00KUTA U PUINKO-MEXAaHUYECKUE CBOHCTBA KEPAM3UTOBOTO
TPaBUS,IIOJIYICHHOTO Ha OMBITHO-TEXHOJIOTUYECKON JTMHHUH, TPUBEICHBI B Ta0uie 1.
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[TomyyeHHBIN 3amONHUTENF HUMEET OKpYIylo (opMy ¢ JIETKOM IIepoXoBaToif

MOBEPXHOCTBIO, KOTOpPhI 1O (opMe U XapakTepy MOBEPXHOCTH 3epeH (TpaHyn)
KJ1acCuUIUpPYeTCs KaKk I'PaBUENIOI00HBINA UCKYCCTBEHHBIN MOPUCTHII 3aIIOTHUTEb.

N3ydeHbl OCHOBHBbIE (U3UKO-MEXAaHUYECKHE CBOWCTBA IOJYYEHHOTO 3arOIHHUTEIIS.
BbIsiBIeHO, YTO MOJYYEHHBIH TMOPUCTHIM 3aMOJHUTENb IO CBOUM (PU3UKO-MEXaHUYECKUM
CBOMCTBaM yIOBJIETBOPsICT TpeOOBaHMsI ICUCTBYIOIIETO CTaHaapTa [9].

VY cTaHOBIIEHO, YTO NIOJYyYEHHBIN 3aII0JHUTEND 110 TpouyHocTH Ha 10-20% mnpeBocxoaut
M3BECTHBIN KEPaM3UTOBBIN I'PABUH.

CocraBsl MHXTbI, PCIKUMBIL 00KHUra u (1)I/I3I/IKO-MCX21HI/I‘IGCKI/IC IIOKa3aTCiin
KEpaM3UTOBOI'O I'paBUs, U3TOTOBJICHHOI'O HA OCHOBE I''TMHBI CYMFaHTqaﬁCKOFO

MECTOPOKIAEHUS (IIOJYIPOMBIIICHHBIE UCIIBITAHNUS ) Tabnuya 1.
Du3nK0-MeXaHHIECKHE CBOMCTBA
CoctaB muxTHL, % 10 Macce Pexxumbl 00xHra
3aII0JIHUTENIS
TeMIeparypa HACHIITHAS MIPOYHOCTH TIPH
ouTymcoaepkamas MIPOAOIDKUTEIHHOCTD
IJIMHA Hopona BCITyYUBaHHUSA, BOITV BRI, MUK ILUIOTHOCTb, CIIaBIIMBaHUH B
P e y ’ : Kr/m3 uunusape, MIla
320 2,2
80 20 380 2,5
420 3,6
1150-117 -1 '
50 0 8-10 480 3,8
90 10 550 4,2
660 5,0

PesynbraTel mccneqoBaHUN W TOXYMPOMBINIJICHHBIX HMCIBITAHUH TMOKa3bIBAIOT, YTO HA
OCHOBE KaMHEMNOJ00HOH ruHbl CyMrauTyaiickoro MECTOpOXKJICHUS MOXKHO MOJYUYHUTh JIETKHUIl
3aMlOJIHUTENb C BBICOKUMH (PU3MKO-MEXaHUYECKUMHU CBOWCTBAMH. VX MOXHO 3(PQPEKTHBHO
UCTOJb30BaTh KAaK OCHOBHOE ChIpb€ IIPHU IPOU3BOACTBE HCKYCCTBEHHOIO MOPHCTOTO
3allOJIHUTENS Ul M3TOTOBJEHHUS JIETKOTO  TEMJIOU3OJIALMOHHOTO, TEMJIOU30JISALHOHHO-
KOHCTPYKLIMOHHOT'O U KOHCTPYKIIMOHHOTO O€TOHA.

[TonydenHbIil mopucThIi TpaBuil anpoOUpoBaH B OeTOHE U pa3paboTaHbl ONTUMAJIbHbBIE
COCTaBbl OETOHHBIX CMeced. BBIABICHO, YTO ¢ NMPHUMEHEHHEM IOPHCTOTO TpaBUs U TIECKa
TIONTydeH JIeTKuii 6eToH Kaacca 1o mpoyHocty B2,5-B40 u muotrocTsio 800-1800kr/M3. Pacxon
nementa Ha 1M° Getona cocrasmsier 210-550kT.

BbIBO/IbI

1.JlokazaHa BO3MOKHOCTh MCIIOJIb30BaHMUs KaMHENoA00HOH rimHbl CyMrauTyaickoro
MECTOPOXKACHHUSI KaK OCHOBHOTO CBHIpbsl JJsi IPOU3BOJCTBA HCKYCCTBEHHOI'O
MOPUCTOTO 3aTOTHUTEIIS.

2./3yueHa KHWHETHKAa BCITyYMBaHHS MacChl Ha OCHOBE KaMHEMOJOOHOW TIHHBI C
MpUMEHEHUEeM OMTYMCOJIepKalmield MOposl B KadeCTBE Ta3000pa3yromieii T00aBKH.
BoisiBieH MexaHHM3M Ipoliecca BCIIYYHMBAaHUS U 3aKOHOMEPHOCTH (OPMHPOBAHUS
HOPHUCTOM CTPYKTYpBI, ONpPEIEICHbl 3aBUCUMOCTH OCHOBHBIX (PU3MKO-MEXaHHUUECKUX
CBOWCTB MOJY4YEHHBIX 3aIIOJHUTENICH OT KOJIMUYECTBA N3YUYEHHOHN 100aBKH.
3.Ilonyyennsle pe3yJIbTaThl 1a00paTOPHBIX UCCIIEJOBaHUM IIPOLIN
[OJIYIPOMBILJIEHHBIE WCHBITAHWS M IOJY4YEH B IPOMBILUIEHHBIX YCJIOBMSX
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KaYeCTBEHHO HOBBII JICTKUil 3aIIOJHHUTENb C HACBIMHON ILIOTHOCTHIO 320-660kr/M° ¢
IPOYHOCTBIO IIPU CAABIMBaHUM B nuiauHape 2,2-5,0MI]a.

4.TlonydeHHBIH TIOPUCTHIM TpaBUM ampoOWpoBaH B OeToHe. BeisiBIEHO, 4YTO C
MPUMEHEHHUEM HM3TOTOBJICHHOTO T'paBHs Ha 0oCHOBe CyMIaMTualiiCKOW TJIMHBI MOJyYeH
Jerkuid 6eToH Kiacca 1o npouynoctd B2,5-B40 u mioTHOCTBIO 800-1800kr/™m°. Pacxon
remenTa Ha 1M Getona cocrasisier 210-550kT.
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Xiilasa: Moqalodo quru vibroprslomo tsulu ilo hazirlanan fibrobeton su-kanalizasiya
borularin zslzolo  bdlgosindo istifado olunma masolosine baxilir. Borunun qrunt igindo
yerlogsmosinin Plaxis 3D kompiiter programinda modeli qurulmusdur. Fibrobeton borularinin
ononovi domir-beton borulardan hesablama iisiilunun farqi gdstorilmisdir. isdo fibrobeton
borularin sinag1 gostorilmisdir.

Acar sozlar: fibrobeton, seysmik quvvo, gorginlik, miigavimet, dartilma.

AHHoTanasi: B pabotre paccmaTpuBaeTcs mpoOiieMa TMOBEIEHUs MOJI3€MHBIX
KaHaTU3alMOHHBIX (PUOPOOETOHHBIX TPYO B CEWCMHUYECKOW 30HE H3TOTOBJICHHBIX METOJIOM
BEPTUKAIBLHOTO BUOpomnpeccoBanus. [locTpoeHa Mozens TpyOompoBoaa B TpaHTe ¢ TIOMOIIBIO
nporpammuoro komruiekca Plaxis 3D. HccnenoBana metonuka pacuera GuOpOOETOHHBIX TPYO
M TI0OKa3aHa pa3HUIlAa 10 CPaBHEHUIO C pacuyeToM Kene300eToHHbIX Tpyd. B pabote
MpeACTaBICHA CXeMa UCIIBITaHUs TPYO.

KuroueBble ciioBa: (GuOpoOeToH, ceiicMuyeckas Harpys3ka, HampsbKeHUe,
COTPOTUBIIEHUE, PACTSHKEHUE.

Summary: In work the problem of behavior of underground sewer fiber concrete pipes in
a seismic zone made by method of vertical vibropressing is considered. The pipeline model in a
grant by means of the program Plaxis 3D complex is constructed. The method of calculation of
fiber concrete pipes is investigated and the difference in comparison with calculation of
reinforced concrete pipes is shown. In work the scheme of test of pipes is submitted.

Key words: fiber concrete, seismic load , stress, strength, tension.

Giris: Yeraltt su— kanalizasiya borular1 domir — betondan hazirlanir, uzunlugu 1-2,5m,
diametri @600-1400mm arasinda doyison, 4-6 m dorinlikdo qrunt igarisinds bir-birina taxilaraq
yerloasdirilir. Damir-beton borularin hazirlanmasinda yaranan problemlordon - borudaki armatur
karkasinin miihafizo gatinin talob olunan o6lgiido olmamasi, boru tizerindo vo onun daxili
sothindo ¢atlarin olmasi, qopmalar vo digarlori boru tikintisinin vaxtini uzadir. Dazgahdan
c¢ixan borularin daxili vo xarici sothi ustalar torofindon suvanir. Borular Evrascon ASC
torofindon domir-beton seqment vo boru zavodunda saquli vibropressloma iisulu ilo qobul
olunmus standarta qora Tiirkiyonin "Yontar" avadanliginda hazirlanir (sokil 1) [1].
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Yeralt1 boru xatlarinin 6zslliyindan biri qrunt massivinin tok¢o tasir edon quvva kimi deyil,
eyni zamanda, qurgudaki inkisaf edon deformasiyalarin miihit kimi gobul edilmasidir.

AU
LA

Sakil 1. Evraskon ASC sirkatinin zavodunda hazirlanan damir-beton kanalizasiya borulari

Buna gora, yeralt1 boru xatlorinin gorginlik-deformasiya halinin hesablanma masalosi,
aslindo, "yeralt1 boru-qrunt massivi" sisteminin hesablamasindan ibarat olur.

Ogor yeralti beton borularinin moéhkomliyi yetorinco arasdirilibsa, ona tosir edon
seysmik quvva, vo o tesirdon qurguda yaranan reaksiya, demok olar ki, halo do agiq qalir [2,4].
Zolzals zamani zods alan ¢ox sayda yeraltt boru komarlarini tohlil ederok gormoak olur ki, asas
sobab boyuna dartilma quvvesinin yaranmasi olur [2]. Bu, daha ¢ox qaynaq polad boru
komorlarinin ox boyu seysmik dalgalarin tst-listo diismoasi zamani geydo alimmigdir. Damir-
beton borular ancaq bir-birino kegirmo isulu ilo montaj edildiyino qoro vo borularin kegmo
mosafosi 10sm-don artiq olmadigr {igiin torpaq ¢Okmosi vo zolzolo zamami yaranan enind
quvvadon borularin bir-birinden ayrilma tohliikesi vardir. Buna ¢ox sayda misallar gostoro
bilarik (sokil 2 va 3).

Sokil 2. Istismar zamam zada almis borularin goriiniisii
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Sokil 3. Ganca bélgasinda y;rlasdirilan d1200-1600 mm olan borularin daxili
sathindaki gopmalar va ¢atlar

Qozalarin tohlili zamanmi borularin dagilma saboblorindon osasinin 6ziiliin qeyri-
miitonasib  ¢okmosi naticasindo borualti torpagin deformasiyasinin iizo ¢ixmasi hesab
olunmusdur.

Polad armatur ovozino fibra liflo armaturlanmis borularin yaradilmasinda yuxarida
sadalanan problemlorin azalmasina vo aradan galxmasima nail olmaq miimkiindiir. Bu zaman
armatur karkasdan tam imtina edilo bilor, hom do qaynaq vo elektroenerjiyo do gonast edilir.
Betonun dartilmaya miigavimati artir, noticodo, boyuna yaranan ¢atlar vo qopmalar bas vermir.
Istifado edilocok fibranin ndviine, Slgiisiine vo miqdarma qore borularin dartilma, ayilmo vo
catadavamliginin toyin edilmasi li¢iin olave laboratoriya sinaqlari kegirilmolidir [4,6,8].

Hazirda qobul edilon normativ sonadlordo borularin  hesablamasinda boyuna
deformasiyalar osas gotiiriilso do, boru qozalarinda enino vo ¢0kmo noticosindo yaranan
dagilmalar da movciiddiir. Bu, asason, bdyiik diametrli borularin zslzslo naticesinds yaranan
ayilmo va ¢6kma deformasiyalarla olan boru dagilmalaridir [5,7,11].

Boru xattinin vd onu biiriiyan torpagin modellasdirilmasi

Borular 4-6 m dorinlikdo qazilan xondokds yerlosdirilorok, montaj edilir va torpagla
ortliir. Boruya tasir edan tistiindoki qrunt saquli tazyiq kimi hesablana bilar [2]:

B+D,
2

G = nK,,vyH @)
burada Kir -xondayin eni (B) vo boru iistiindon olan darinlik masafasi (H) nisbatindon olan H/B
ifadosindan grafikdon tapilir [2]. Xondok ig¢indo borunun va tasir edon quvvalarin hesablama
sxemi sokil 4-do gostorilmigdir.
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Sakil 4. Borunun va ona tasir edan quvvalarin hesablama sxemi
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ogor % = 15—5 = 3,33 iso, grafikdon Ky=0,6 tapilir [2]. O zaman Gz = 1,4 X 0,6 X 1,65 X 6 X

1,5+1,0

= 10.4t edor. Borualt1 torpagin tasiri iso asagidaki kimi hesablanir:

G, = 0,1075nByD? )

Belaliklo, borunun iist hissasine diison yiik onun iistiindoki qruntun agirliq quvvasidir.
Yeraltt borunun modellonmasi onun, asasen, biiriiyan qruntla rabitslorinin modellonmasidir

(sokil 5) [5].

¥y

Sakil 5. Su-kanalizasiya borusunun hesablama sxemi

Hesablama sxemindo biirliyon qruntla baglantilar bolli sortliyo malik olan yay-rabito
kimi gostorilmisdir. Hor bir rabito qruntun bolli istigamotdo borunun yerdoyismosino
miigavimatinin gostaricisidir. Borunun {iistiindoki tokmo qruntun miigavimatinin sortliyi Kvy
kimi, enind olan deformasiyalarin miigavimoti kn kimi isarslonmigdir. ©lavo olaraq borunun
firlanmasina qruntun miiqavimati Ka kimi gostorilmigdir. Ogor ikidlgiilii koordinat sistemindo
qrunt miihiti kvadrat-diaqonal sxemi soklinds sonlu elementlora boliiniirss, ligolciilil sistemda
bu elementlor tetraedr soklindo olur [4].

Seysmik tosir kimi bag vermis hor hansi bir boyiik zslzolonin akseleroqrami qobul edilir.
Seysmik qiivvonin modellogdirilmosi X, Y vo Z oxlar iizro boliiniir. Toplam seysmik quvvo
asagidaki diisturla toyin edilir:

Nyy, = /N2 + N2 + NZ = B,R (3)

burada Nx, Ny va Nz - Nxyz quvva vektorunun oxlar tizro komponentloridir; Boruya diison tozyiq

_ Nyyz : Ne.p Ny o N,
P, = = -dir, R -borunun radiusu, P, = — P, = = P, = = -dir.
Bu seysmik quvva boruda ayilmays vo boru divarinin sixilmasina sobab olur. Boru {izorinda
seysmik quvvadon yaranan boyuna quvvalor va oayilmo momentlori {i¢ komponentli

akselerogramdan tayin edilir:

Ela(t) “)
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burada E - boru materialinin elastiklik modulu; A -borunun en koasik sahasi; v(t) -qrunt
hissaciklorinin siirati; Vi -seysmik dalganin siirati; | -boru en kasiyinin otalot momentidir.
"Yeralti boru-qrunt massivi" sistemi Plaxis 3D kompiiter programinda modellogdirilmisdir
(sokil 6-7). Burada boru strafindaki tokma Vo borualti qrunt massivi 7183 sayda sonlu element
olan tetraedr soklindadir, birlosma diiytliniin say1 11075-dir. Hor bir sonlu elementin orta 6l¢iisii
1,513m-dir. On boyiik 6l¢iido olan element 5,8m-dir, on kiiciik iso 0,2306m-dir. Seysmik quvva
hor ti¢ istigamatdo gobul edilmisdir. Seysmik dalga modelin dosomasine yonlandirilmisdir.
Seysmik dalgadan yaranan tacil 0,29 gobul edilmisdir.

Sakil 6. Plaxis 3D programinda modellasdirilmis "yeralti boru grunt massivi sisteminin" goriintiisti

! General information _ O]
= Project
Filenarne Boru-2.P30D
Directory L Tural\Boru),
Title: Eoru

= General
Model PLAXIS 3D
Elements 10-Moded

= Acceleration

aravity 1.0 G {-Z direction)
Earth gravity 9,810 m/fs?
= ™Mesh
Nr of soil elerments 71583
My of nodes 11075
Average element size 1,512 m
Maximum element size 5,800 m
Minimum element size 0,23056 m

= Comments

Copy I Prink I Close |

SakKil 7. Plaxis 3D programinda verilan boru va biiriiyan gruntun sonlu elementlorinin say:
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Fibrobeton borularin hesablanmasi

Fibrobeton qurgularin hesablanmasi forqli standart, normativ senadlorlo tonzimlonir
[3,5,7]. Bu normativlor yeni fibra novii vo forqli totbiq etmolor araya ¢ixdiqea yenilonir.
Fibrobetonun sixilmaya miiqavimoti (Rw) betonun sixilmaya olan mohkomlik sinfi, fibranin
Olciisli, formas1 vo fibrobeton elementin en kosiyindon asilidir. Normativdo bu, asagidaki
diisturla gostarilir [3]:

Ry = Ry + (kZgpusRy) (5)

burada Rp -betonun sixilmaya olan miiqavimati; k, -sixilmaya olan quvvalora perpendikulyar
istigamotdo olan fibralarin nozoro alinma omsali; ¢f -olave fibralarla armaturlanmanin
effektivlik omsali; us -hacma qors fibra armaturlanmanin omsalidir.
Fibrobeton lizro ¢oxsayli mexanik niimuns sinaqglarini tohlil etdikds, o climlodon, S.9.Dadasov
adma Elmi-Tadqiqat vo Layiho Konstruktor Insaat Materiallar1 Institutunun sinaq poliqonunda
kegirdiyimiz sinaq islori gostordi ki, metal (polad) va polipropilen fibralarin istifadasi ilo sinaq
olan niimunalords dartilma miigavimati B25 sinifli beton tigiin Rine= 2.0 - 2.5 MPa  vo sixilma
miigavimati  Rp= 40 - 45 MPa aras1 doyiso bilir. Burada fibrali betonun dartilmaya
miigavimatinin 1,7 - 2,2 dofo artmasi miisahido olunur. Niimuna iizra ayici momenti, dartilma
vo c¢atadavamliliq sinaglarindan fibrobeton niimunasinin hesablamalarinda ¢ox vacib olan
elastiklik modulu, Puasson amsali, maksimal dartilma quvvasini, ayilmado dartilma quvvasini,
maksimal ayilma kimi mexanik parameterlor toyin edilir.

Fibrobeton borularin sinagi

Fibrobeton borularin sinaqglar1 6lkemizds qobul edilon standarta qore aparilir [1]. Eyni
zamanda, gérmok olur ki, bu ciir sinaqlar Avropa (EN, Rilem), ABS-daki ASTM normativ
standartlart ilo do ist-iisto diigiir. Sinagin asas mogsodi borunun yiiksaxlama qabiliyyatini, ilk
cat alinma momentindo maksimal quvveni, plastik oynagin yaranmasini, borunun en kasiyinin
saquli vo ifuqi istigamotdo yerdoyismoni geyd edib toyin etmokdir. Borular laboratoriya
soraitindo vo ya hazirlanma yerinds yaradilan sinaq stendds sinaq aparila bilir. Buna qoro
sxemdoa gostorilon kimi boru iki 100x100 mm en kasikli vo uzunlugu 2000 mm olan agag
tirlorin tizorina yerlosdirilir (sokil 8).
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Sokil 8. Borularin standarta qora sinaq sxemi: 1- rezin tobaqa;
2-agag tir 100x100mm, 3-polad travers
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Saquli barabar yayilan quvva ikitavrl travers vasitasilo agac tir vasitasilo boruya tosir
edilir. Boru en kosiyinin saquli vo iifuqi istigamatdo yerdoyismoasi mexanik, optik, elektronik
pyezotransdiiser kigik 0Ol¢iilii cihazlarla geyd edilo bilor.

Naticalor
Domir (polad) fibrali fibrobeton gurgularin hesablama metodikast mdvcud olsa da,
fibrobeton  yeralt1 borularin hesablanmasinin doqiqlesdirmasine ehtiyac vardir;
2. Forqli sirkatlords yaradilan polipropilen fibralarin ¢ox forqli fiziki 6zalliklori tizo ¢ixdiqda,
har bir yeni név va 6l¢iide fibra ligiin ayrica kompleks niimunalor sinaqlar kegirilmalidir;
3. Yeralt1 su-kanalizasiya borularinin seysmik quvvays hesablanma metodikas1 normativlorde

—

nozors almagla iglonmolidir vo lazim olan diizslislor olunmalidir.
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QUM-CINQIL MATERIALLARININ CIXARILMASI ZAMANI 9TRAF
MUHITIN EKOLOJI VOZIYYOTINO ANTROPOGEN TOSIRIN TODQIQI
texnika iizra elmlor doktoru C.9.Camalov Azorbaycan Insaat vo Memarliq ETI

E-mail: cesaret.camalov@gmail.com
STUDY OF THE ANTHROPOGENIC IMPACT OF GRAVEL-SAND MATERIAL
EXTRACTION ON THE ECOLOGICAL STATE OF THE ENVIRONMENT
doc. of tech. sciences Jamalov J. A. Azerbaijan Scientific -Research Institute of Construction and Architecture
HNCCJEJOBAHUE AHTPOIIOT'EHHOI'O BO3JIEMCTBHUSA JOBbIYN
IT'PABUMHO-IIECUAHBIX MATEPHUAJIOB HA DKOJIOT' MYECKOE
COCTOSIHUE OKPYKAIOIIEM CPE/IbI

d.m.n. JI.A.JIncamanoe Asepoaviosncancrutt HUM Cmpoumenscmea u Apxumekmypol

Xiilasa. Son zamanlar ¢ay mocralarindan inert materiallarinin ¢ixarilmasi va istehsali bir
sira ekoloji problemlorls naticolonir. Bels ki, ¢aylarin fordi xiisusiyystlori, material ehtiyatlari,
material gotirmo giicii, inert materiallarinin kimyavi-mineraloji torkibi vo bu materiallarin
cixartlmasi zamani otraf miihito tosiri arasdirilmadan karxanalar torofindon c¢ay yataqlar
istismar edilir. Respublikamizin ¢ay yataglarinda foaliyyst gdstoron qum-¢inqil karxanalarinda
aparilmis monitoringlorin elmi-praktiki noticolori gostorir ki, karxanalarin kortabii istismari
ekoloji miivazinati pozur, bu da 6z ndvbasinds bir sira problemlorin yaranmasina sobab olur.
Bu problemlorin halli kompleks sokilds aragdirilmali vo ciddi todbirlor goriilmalidir.

Acar sozlar: mocra, ¢ay yatagi, inert, miihondis-geoloji, infrastruktur, ekoloji taraziliq,
qum, ¢inqul, fiziki-mexaniki, mineraloji, kimyovi, petrografik.

AHHoTanus: J{oObua ¥ IPOU3BOJICTBO MHEPTHBIX MaTepHANIOB U3 PEUHBIX OacceifHOB B
nocjeHee BpeMsi IPUBEIH K CEpbe3HBIM 3KOJIOTHYECKUM npobsiemaM. Tak kak, mpu go0bue
MaTEepHAJIOB PYCIIO PEKH IKCIUTYaTUPYIOTCS Kapbepamu 0e3 MCCIeOBaHMS WHAWBUIYAIbHBIX
CBOWCTB pEKH, MaTepHalbHbIe 3alachl, CHJAa BO3JEHCTBHS MAaTEpHAIIOB, XHMHKO-
MUHEPAIOTUIECKOE CO/IePIKaHNe MHEPTHBIX MATEPUANOB M MX BO3JEHCTBHSA HA OKPYXKAIOIIYIO
cpeny. HaydHo-mpakTHUYeCKHe BBIBOJBI MOHHUTOPHHTA, IIPOBEJCHHOTO B IE€CYAHBIX W
IpaBUIHBIX Kapbepax Ha pyclax pycel Halleld CTpaHbl, MOKA3bIBAIOT, YTO CIIOHTAHHAas
9KCIUTyaTalusl KapbepoB HapyIlaeT HKOJOTHYECKUi OajlaHc, YTO, B CBOIO OYepe/ib, BbI3bIBAET
psan mpoGneM. Pemenue »Tux npoOieM HEOOXOJMMO TINATENBHO W3YYUTh W TPHHSTH
Cephe3HBIE MEPHI.

KiaroueBble cjioBa: cKaimbHas, pyclio pPEKH, pPEYeBOH, WHEPTHAs, WH)XEHEPHO-
reoJiorndeckas, WHQPACTPyKTypa, OKOJOTHUECKUH OallaHC, TIeCOK, TpaBHid, (QHU3HKO-
MEeXaHUYECKUN, MUHEPATOrHueCKUi, XMMUUECKUH, IeTpOorpapuuecKHii.

Summary. Extraction and production of inert materials from river basins has recently
resulted in some serious environmental problems. Thus, river beds are exploited by quarries
without understanding the characteristics of rivers, material resources, material strength,
chemical and mineral composition of inert materials and the impact of removing these
materials on environment. Scientific-practical findings of monitoring conducted in sand and
gravel quarries in river beds indicate that spontaneous exploitation of quarries violates
ecological balance, which in turn causes a number of problems. Solution of these problems
must be thoroughly investigated and serious measures should be taken.

Key words: rock, riverbed, inert, engineering-geological, infrastructure, ecological
balance, sand, gravel, physical-mechanical, mineralogical, chemical, petrographic.
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Giris. Comiyyotin inkisafi daim tobiotlo garsiliqli tomasda olmalidir. Ciinki insanlarin
tolabatin1 6domak, eloco do, iqtisadi va sosial inkisafi tomin etmok {igiin tobii sorvatlorindon
intensiv sokildo istifads olunur.

Tobiotdo bag veron antropogen doyisikliklor oksor hallarda pozitiv xarakter dasiyir. Lakin
tobii prosesloro miidaxilo edon insan bir sira tobiot ganunauygunluqglart pozur vo 6zii li¢iin
golacokds arzuolunmaz hallarin bag vermasinoe sorait yaradir. Miiasir dovriimiizdo bosoriyyotin
movcudlugunu tohliikko altina alan tozadlardan on baslicast otraf miihitin ¢irklonmosi vo tobii
ehtiyatlarin tiikonmaosidir. Ona gora do, yaranmis ekoloji bohranin aradan qaldirilmasi, otraf
miihitin qorunmasi va tobii sorvaotlordon somorali istifadonin hoyata kegirilmasi vozifasi kimi
qarsimizda durur.

1. Karxana tasarriifati iiciin caylarin fordi xiisusiyyatlorinin arasdirilmasi, material

ehtiyatlarimin va keyfiyyat gostaricilarinin tadqiqi.

(Cay yataqlarinda karxana tosarriifatin1 yaradarkon caylarin fordi xiisusiyyatlorinin nozors
almasi1 vacib mosaslolordendir. Respublikamizda moveud olan ¢aylar material ehtiyatlarina goro
Oziinii borpa edon vo etmoyon xiisusiyyatloro malikdirlor. Bu baximdan, g¢aylarin fordi
xiisusiyyatloring xiisusi diqgat yetirmok lazimdir (sokil 1).

Caylarin fardi xtisusiyyatloari
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Sokil 1. Caylarin fordi xiisusiyyatlori.

Karxana tosorriifat1 yaradarkon an vacib toloblorden biri do yataqdan cixarilmasi nazards
tutulan materialin ehtiyat vo keyfiyyat gostoriciloridir.

Qum-¢inqil material ehtiyatlarina holo kegon asrin ikinci yarisinda geologlar torofindon
miihondis-axtaris islori aparilmis vo hazirda bu sahays Azerbaycan Respublikasi Ekologiya vo
Tabii Sarvatlor Nazirliyinin Mineral Xammal Ehtiyatlar1 Agentliyi torafindon nozarat edilir.

Respublikamizda bdyiik miqyash tikinti islori miirokkeb miihondis-geoloji soraitds
aparilir. Baki sohorinds tikinti-qurasdirma islorinin ¢ox olmasini nozors alsaq gororik ki, Baki
otrafinda sonaye miqyasli vo movcud tolobloro cavab veron qum-c¢inqil ehtiyatlar
olmadigindan, tolabat tamamilo Olkonin digor bolgolorindon gotirilon inert materiallarinin
hesabina 6donilir. Inert materiallarmnin isa togribon 80%-don ¢oxu cay yataqlarindan cixarilir.
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Bunlar da ¢ay yataqlarinin vo otraf orazilorin landsaftina, infrastrukturuna v orazids ekoloji
miivazinati pozur vo onlarin barpasi tigiin kiillii migdarda vosaitin ayrilmasini tolob edir.

Digor torofdon ¢ay yataglarindan ¢ixarilan qum-¢ingil materiallar1 norma vo gaydalarin
(AZS 473 — 2011 (I'OCT 8267-93)), texnoloji reqlamentin toloblorine uygun sinagdan
kegirilmadon vo kimyavi-mineraloji torkibi, fiziki-mexaniki xassolori doqiq arasdirilmadan
tikinti sektoruna yonoldilir. Belo ki, karxanalar torofindon istehsal edilon miixtolif mongali dag
stixurlarmin torkibi arasdirilmadan birbasa beton, domir-beton, asfalt-beton zavodlarina
gondorilir. Homin beton qarisiglarindan bina vo qurgularda istifado zamani betonun miixtolif
soraitlordo davamliligima monfi tosir gostoron, hotta mikroqurulusun zodslonmosino gotirib
cixara bilon ziyanli minerallarin olmas1 miimkiindiir. Odur ki, karxanalar torafinden qum-¢inqil
materiallar1 istehsal edilorkon ilk novbodo istehsal etdiklori inert materiallarin kimyovi-
mineraloji vo digor fiziki-mexaniki xassalori (o climlodon, méhkomliyi, radioaktivliyi, maddi
va petroqrafik torkibi, reaksiyaya girmo qabiliyyasti va s.) dyronilmolidir.

2. Qum-¢inqil karxanalarinda istismar zaman norma va qaydalarin talablarina

amal edilmadikda caylarda ekoloji tarazihigin pozulmasi.

Aparilmig todgigatlar zaman respublikanin bozi ¢aylarinda (Tortorcay, Goygay,
Lonkorangay, Volvalocay, Qaragay vo s.) uzun miiddot qum-¢inqil karxanalarinin faaliyyati
naticasinds ¢ay uzunlugu boyu ¢ay macrasinin axinlarin yuma tasirine qarst dayaniqligi kaskin
sokildo azalmis, macra deformasiyalar1 aktivlogsmis vo macra proseslori akkumlyativ rejimdon
eroziyan rejima ke¢misdir.

Mocradaki eroziya proseslori naticosindo dorinlik deformasiyalarinin qiymeti 3-10 m
arasinda doyisir vo ¢ay yataginin dibinin diismesinin orta qiymoti 6 m-don ¢ox (¢ay yataginin
dib soviyyesinin 5 m-don artiq diismosi mocra deformasiyalarinin tohliikoli hali kimi
qiymatlondirilir) olur. Tokca Tortor ¢ayinin macra deformasiyalari naticasindo ¢cay mocrasindan
yuyularaq Kiir ¢ayma axidilan gil va gilca siixurunun hacmi 12 mln.m3-dir. Mocranin eni iizra
deformasiyalarin qiymati isa 50-200 m arasinda doyisir vo orta qiymat 150 m-dir.

Molumdur ki, cay yataqlarindan gotiiriilon qum-¢inqil kiitlosi gotirilon kiitloni qat-qat
istoloyir ki, bu da cay yataglarinin soviyyslorinin asagi diismesing, ¢ay macrasinda sularin
slirotinin nisbaton artmasina, dib v yan eroziya prosesinin siirotlonmasina sabab olur. Bununla
da homin sahoalordo yerlogson miixtolif toyinath texniki qurgulara vo otraf miihitin ekoloji
durumuna antropogen tasirlor baglayir vo bu tesirlorin miqyasi artmaqda davam edir.

Apardigimiz miisahidolor zamani molum olmusdur ki, ¢ay yataglarinin asagi diismoasi vo
bununla eroziya proseslorinin siirotlonmasi qum-¢ingil karxanalarinin tosiri olmadan da bas
verir. Naticads eroziya prosesinin giicii, siirati vo miqyasi regionlarin morfoloji vo hidrogeoloji
xUisusiyyotlorindon asili olaraq tobii sokildo doyisir. Belo ki, respublikanin Simal vo Qorb
bolgolorindo caylarin barpaedici xiisusiyyatlori zoifdirso, Simal-Qorb bdlgosinds bunun tam
oksi, yoni ¢ay yatagi saviyyasinin qalxmast miisahido olunur.

Boyiik Qafqaz daglarinin conub otoyindo, Ismayilli ilo Balaken rayonlari arasinda
yerloson genis bir orazido bodylik hocmdo, tikinti materiali kimi qum-¢inqil yataqlar
movcuddur. Bu yataqlart omolo gatiron dag ¢aylar1 (Axoxgay, Dasagilcay, Kiscay, Katexcay vo
s.) gliclii barpaedici xiisusiyyotloro malik olmaqla borabor, hom do bu hovzalordo formalagmis
gum-cinqil yataqlarinin ehtiyatlarini miitomadi olaraq artirma imkanlarmma malikdirlor. Bu
caylarin noinki akkumulyasiya, hotta tranzit zonalarinda ¢ay yataqglarinin soviyyosinin todricon
qalxmasi vo bununla korpiilorin va diger hidrotexniki qurgularin dayaqlar otrafi sahslorin qum-
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cinqil material ilo dolmasi miisahido olunur. Bu caylarin nizamli sokildo arasdirilmasi vo
normalar ¢or¢ivasinds istifado olunmasina ehtiyac duyulur.

Aparilmig aragdirmalar gostorir ki, respublika orazisindo karxana tosorriifatinin
yaradilmasinda gozo goériinmoyan bir nizamsizliq moévcuddur. Bu karxanalarin nizamsiz
foaliyyatlori naticosinds straf miihitin ekoloji durumu ciddi tesire moruz qalmisdir. Bels ki, cay
yataglarinin soviyyosi asagi diigmiis, eroziya proseslori siirotlonmis, sahil miihafizo bondlori

dagilmis, suvarma sistemlori pozulmus, korpli vo hidrotexniki qurgulara monfi tosiri artmis,
yararli torpaq saholori yararsiz torpaq saholori ilo ovoz olunmaga baslamigdir.

2005-2017-ci illar arzinda karxana faaliyyati naticasinda ¢aylarda ekoloji
tarazligin pozulmasi diaqrami

il
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Sakil 2. Qum-¢inqil karxanalarinin nizamsiz foaliyysti zamani ¢aylarin
ekoloji tarazliginin pozulmasi.

3. Qum-cinqil karxanalarinda istismar zamani norma va qaydalarin
talablarina amal edilmadikda infrastruktura doymis ziyanin qiymatlandirilmasi.

Respublikanin cay yataglarina yaxin olan orazilordo mdvcud olan yasayis evlori,
sahilborkidici qurgular, avtomobil vo domir yolu korpiilori, kanallarin diiker kecidi qurgulari,
yiiksok gorginlikli elektrik xotlorinin dayaqlari, gaz boru komaorlori, okin-bigin va otlaq sahoalori,
meyvo baglar1 vo meso tosorriifati karxanalarin monfi tosirlorine moruz galmisdir.

Qum-¢inqil karxanalarinin nizamsiz istismart zaman yaranmis vaziyyatlo olagodar olaraq
bu sahados todqiqat islorinin aparilmasina, shalinin vo orazilorin dasqinlardan qorunmasi ii¢iin
olave toxirasalinmaz todbirlorin goriilmasing ehtiyac vardir.

Todqiqat zamami osas diqgot dag-modon obyektlorindo aparilan istismar islori
noticosindo homin obyektloro yaxin yerloson korpiilors, hidrotexniki qurgulara, yiiksok
gorginlikli elektrik hava xatloring, strateji ohomiyyetli su, neft, gaz, boru komarlorino, siddotli
eroziyaya moruz qalmis torpaq saholoring, borpasi zoif gedon cay yataqlarina vo digor hoyati
vacib saholora yonalmisdir.
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Miisahidolor noticosindo o da, miioyyon edilmisdir ki, dag-modon miiossisalori
torofindon tullantixana tosorriifatinin yaradilmamasi vo rekultivasiya (hamarlama) islorinin
(sokil 4) aparilmamasi otraf miihitin ekoloji durumuna maenfi tosir edon amillordon birine
cevrilmisdir. Belo ki, bir ¢ox karxanalar o ciimlodon, qum oloyici qurgularla isloyon
karxanalar torofindon bdyiik hacmds ¢inqil qarisiqlt tullantilar hiindiir topalar soklinds yataq
saholorino atilmagla orazilorin relyefini doyisdirmislor. Istismar islori naticasinda bir sira yataq
saholorindo omolo golmis dorin ¢alalar, ucurumlar vo topaciklor hamarlanmadigindan ev
heyvanlarinin, hotta qaranliq vaxti kond sakinlorinin horoksti ii¢lin tohliiko monbayina
cevrilmisdir (Goranboy rayonu Qazanbulaq kondi, GOycay, Valvalogay, Qaragay, Tortorcay vo
s. cay hovzolori). Oksor faydali qazint1 yataglarinin islonmosindo miinbit torpaq gatinin
gotiiriilmasi, qorunmasi vo istismardan sonraki morhalslorde avvalki yerino borpa olunmasi
istigamatindo miivafiq iglorin goriilmadiyi miioyyon olunmusdur (sokil 3).

Sakil 3. Qum-¢inqil karxanalarinin faaliyyati naticasinds istismar olunmus arazilordo
rekultivasiya iglorinin aparilmamasi naticasinds ekoloji tarazligin pozulmasi.

Mévcud karxana calalannin doldurulmasi va bitki ortiytiniin salinmasi

Sakil 4. Qum-¢inqil karxanalarinin istismar miiddati basa ¢atdiqdan sonra gay
yataqlariin barpasive rekultivasiyasi.
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NOTICOLOR

1. Cay yataglarindan c¢ixarilan qum-¢inqil materiallar1 norma vo qaydalarin, texnoloji
reglamentin tolablarine uygun sinaqdan kegirilmadon va Kimyoavi-mineraloji torkibi,
fiziki-mexaniki xassolori doqiq arasdirilmadan tikinti sektoruna yonaldilir Ki, bu da
istifado zamanm1  miixtolif  soraitlordo istifado olunan betonun tarkibinin
uzunémiirliliiyiine Vo etbarliligina moanfi tosir gostoarir, hotta beton konstruksiyalarin
mikroqurulusun zadalonmasina gatirib ¢ixarir.

2. Qum-¢inqil karxanalarinin nizamsiz foaliyysti zamani ¢aylarin ekoloji tarazliginin
pozulmasini noazaro alaraq respublika caylarinda monitoringlor aparilmis, sobab vo
naticoalori elmi baximdan arasdirtlmigdir. Arasdirma zamani 11 ¢ay {lizro miigayisali
tohlillarin naticasindon goriiniir ki, bazi ¢aylarin fordi xiisusiyyatlorinds asili olaraq
caylarin boarpaedici xiisusiyyatlori zoif oldugu liglin gotirilon materialla gotiiriilon
material arasinda geyri miitonasiblik yaranmis vo material ifrat doracods gotiiriildiiyti
hallarda ¢aylar 6z macrasindan ¢ixmis va ekoloji tarazliliq pozulmusdur (sokil 1 va 2).

3. Dag-modon miiassisalori torofindon tullantixana toSorriifatinin yaradilmamasi vo
rekultivasiya (hamarlama) islorinin aparilmamas: otraf miihitin ekoloji durumuna
monfi tasir edon amillardon birina gevrilmisdir (sokil 3). Qeyd olunan ¢atismazliglarin
aradan qaldirilmasi {igiin movcud qaydalara uygun rekultivasiya iglorinin aparilmasi
moagsadauygun hesab edilmisdir (sokil 4).
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TORPAQ SURUSMOSININ YERALTI BORU XOTLORININ QOZA VOZiYYOTINO
GOTIRILMOSI SOBOBLORININ ARASDIRILMASI
t.e.f.d.,dos. T.X. Gliyevl, Azarbaycan Memarliq va Insaat Universiteti,
t.e.f.d.,dos. N.S.Mastanzada S.0.Dadasov adina ETLKIMI,
miihandis konstruktor O.E.Miirsalov “Gentechs" MMC, Baki sahori

HCCJIEJOBAHUE MPUYHUH BOSHUKHOBEHUSI ABAPUMHBIX CUTYALIUIA
NOA3EMHBLIX TPYBOIIPOBOJJ10OB BO BPEMS OINOJI3HA
k.m.H.,00y. T.X.Anuee Aszepoationcancxuil Ynusepcumem Apxumexmypul u Cmpoumenvcmea,
k.m.H., ooy., H.C.Macmanzade HUIIKUCM um. C.A./ladawesa,
unocenep 0.9.Mypcanos Gentechs" MMC, baxy

RESEARCH OF THE CAUSES OF EMERGENCIES OF UNDERGROUND
SEWER PIPELINES DURING A LANDSLIDE
ph.d., Kh.Aliyev Azerbaijan University of Architecture and Construction,
ph.d., N.S.Mastanzade" Research and Design Intitute of building materials after named S.A.Dadashev,
engineer O.E.Mursalov Gentechs" MMC, Baku
Xiilasa: Mogqalodo quru vibroprslomo iisulu ilo hazirlanan fibrobeton su-kanalizasiya
borularin siiriismo bolgoesindo istifado olunma masalasi irali ¢okilmigdir. Siirlismonin boru
istigamoatindo, boyuna perpendikulyar istiqgamotdo va siirlismo zamani yaranan torpaq ¢okmasi
va gabarmasi naticasindo boru deformasiya sokillori aragdirilmigdir.
Acar sozlar: fibrobeton, siirlismo, gorginlik, miigavimat, qrunt ¢okmasi

AnHoranasi: B pabore paccMmarpuBaercs mpoOsiemMa TOBEICHUS MOJI3EMHBIX
KaHAJIU3alMOHHBIX (UOPOOETOHHBIX TPYO B OMOJ3HEBON 30HE M3TOTOBJIEHHBIX METOAOM
BEpTUKAJIBLHOTO BUOpompeccoBanus. MccnenoBaHo aedopMaTHBHOE COCTOSTHUE TPYO BO BpeMst
JeWCTBUS OMOJ3HS BJIOJb JMHUU TPYOOIPOBOJA, IPU JAECHCTBUM OIO3HS B MEPHEHIUKYIIPHOM
HaNpaBJICHUU U B MPOLECCE OCATKU M KOPOOJIeHHs TpyOOnpoBoa.

KiroueBblie ciioBa: puOpoOETOH, OMOJI3eHb, HAPSXKEHUE, CONPOTUBIICHHUE, OCa/IKa IPyHTa

Summary: In work the problem of behavior of underground sewer fiber concrete pipes in
a landslide zone made by method of vertical vibropressing is considered. The deformation
condition of pipes is investigated during action of a landslide along the line of the pipeline, at
action landslide in the perpendicular direction and in the course of setting and buckling of the
pipeline.

Key words: fiber concrete, landslide, stress, strength, setting

GIRIS:

Siirligmo proseslarinin aragdirilmasi yeni inga olunan qurgularla borabor istismarda olan
qurgular iiciin do ¢ox aktualdir. Siirismo zonasindan kecgon yeralti su-kanalizasiya boru
xotlorinin ¢ox zaman qoza voziyyotino diismosi vo siirlismo hadisasinin daha da tohliikoli
voziyyato gotirilmasi bu masalonin kaskin hallini tolob edir.

Stiriismo, asason dagliq, topolik yerlordo mévcuddur, alt qatlarin horokoti vo dagilmasi
zamani siirigmo aktivlogir. Siirlismonin yaranmasi, osason yeralti sularin aktiv foaliyyatilo
baglidir. Siiriismonin asas morfoloji elementlori: qopma divari, slirlisma sathi, siirligmo dabant,
stirtisma dili va pillslori ilo tanmilir (sokil 1) [2].

Siirtismalar qiiciing vo siiratino qors bir neg¢a tipo ayrilir: artiq doracods siiratli -3 m/s ; ¢cox
stiratli - 0.3 m/daq ; siiratli - 1.5 m/sutka ; orta siiratli - 1.5 m/ay ; ¢ox yavas siiratli- 1.5 m/il ;
artiq doracads yavas siiratli - 0.06 m/il.

Giclino qors siirlisma proseslori asagidaki kimi olur:
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e kicik 10 min m® -0 godor

e orta11-100 min m?

e boyiik 191-1milyon m?

e cox boyiik 1 million m3-dan artiq

Sakil 1. Siiriismonin morfoloji elementlari
1-siirtismanin dabani; 2-siiriigmonin dili; 3-siiriismonin bloklari; 4-qopma divari; 5-stiriismanin basi, 6-
qopma kanari; 7-stirtisma pillalori; 8-siiriismo ¢atlari: 9-siirtisma sathi.

Gliciino qora siiriisma proseslori asagidaki kimi olur:

e kicik 10 min m® -0 godor

e orta11-100 min m3

e boyiik 191-1milyon m?

e ¢ox boyiik 1 million m3-dan artiq

Stirlismonin asas ii¢ yaranma sabablori var:

1) Dag-topo ayim yiiksokliyinin vo formasinin doyigmasi;

2) Dag-topa gatlarinin yerinin vo torkibinin doyismasi;

3) Dag-topa olava yiiklomaolor.

Azorbaycan Respublikasinda siirismo zonasina diigon torpaqlarin imumi sahosi 4040
kvadrat km-dir. Bu sahonin 425 kvadrat km-i Boyiik Qafqaz silsilasinin giliney, 1647 km2-i iso
Conubi Sorqi Qafqazin quzey, 1647 kvadrat km-i iso Conub yamaclarina aiddir.  Baki sohari
vo Abseron yarimadasinin xeyli sahosi siirlismo bolgesindo yerlogir. Yarimada ¢ox hassas bir
orazidir vo onun goydolonlorlo vo olava tikintilorlo yiiklomok ¢ox tohliikolidir. Bunu Bakidaki
Bayil, ©hmadli, Z1g vo son zamanlar Masazir orazilorinds miisahido etmok olar (sokil 2) [1].
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Siirlismo noticosindo qozaya ugramis c¢ox sayda su-kanalizasiya boru xotlorini misal
gostormok olar (sokil 3). Su-kanalizsiya borularinin gozalarini aragdiranda gérmok olur ki ¢ox
zaman bunun asas sababi boru alti qruntun geyri - miitanasib ¢okmosidir. Genco bdlgesinda
yerlagdirilon bu borularin daxili sothinds ¢ox sayda cat vo beton miihafizo gatinin qopmasi
misahido olunmusdur (sokil 4).

e

Sakil 4. Ga;;ca bélqasinda yerladirilan 91200-1600mm borularin
daxili sathindaki gopmalar va ¢atlar.

Qozalarin tohlili zamani borularin dagilma soboblorindon 6ziiliin geyri miitanasib
¢okmasi naticosindo borualti torpagin deformasiyasinin {izo ¢ixmasidir. Polad armatur avozinog
fibra liflo armaturlanmis borularin istehsalinda yuxarida sadalanan problemlorin azalmasina vo
aradan galxmasina golmok miimkiindiir. Bu zaman armatur karkasdan tam imtina edilo bilar,
gaynaq va elektroenerjiys gonast edilir. Betonun dartilmaya miigavimaeti artir, boyuna yaranan
catlar vo qopmalar bas vermir. Istifads edilocok fibranin ndviing, dl¢iisiine vo miqdarma qore
borularin dartilma, oyilme veo c¢atadavamliginin toyin edilmosi {iglin olave sinaqlar
kecirilmalidir. Bu giin gobul edilon normativ sonadlorde borularin hesablamasinda boyuna
deformasiyalar osas gotiiriilso do, boru gozalart enino yonds vo ¢dkmo noticosindo yaranan
dagilmalar da mdvciiddiir. Bu, asason boyiik diametrli borularin zslzalo noticosindo yaranan
oyilmo vo ¢okmo deformasiyalarla olan boru dagilmalaridir [11, 12].
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BORU XOTTININ SURUSMO ZONASINDA QRUNTLA MODELLONMOSI

Yeralt1 su-kanalizasiya borulart domir-betondan insa olunur, uzunlugu 1-2,5m, diametri
0600-2400mm arasinda doyison, 4-6 m dorinlikds qrunt iizerinds biri-birins taxilaraq
yerlogdirilir. Damir-beton borularin ingasinda yaranan problemlordon - borudaki armatur
karkasinin miihafizo gatinin tolob olunan 6lgiido olmamasi, boru {izerindo vo onun daxili
sathindo ¢atlarin olmasi, qopmalar va digorlori boru tikintisinin vaxtini uzadir. Cihazdan ¢ixan
borularin daxili vo xarici sothi ustalar torafindon suvaqlanir. Borular Evrascon ASC torafindon
domir-beton seqment vo boru zavodunda saquli vibropresslomo {iisulu ilo qobul olunmusg
standarta qors Tlrkiyonin "Yontar" avadanliginda yaradilir (sokil 5).

Sakil 5. Evrascon ASC zavodunda vibropresloma ila fibrobeton borusunun
cihazdan ¢ixmasinin goriintiisii

Boru komori yeraltinda uzun mosafo kegdiyino goro, onun ancaq siirlismo bolgoesindon
kegon hissasi siirligmoadon yaranan qrunt harokating va yiikiino moruz qalir (sokil 6).

Sakil 6. Borunun siiriisma zonasindan ke¢masinin gériintiisii va hesablama sxemi

Umumi sokildo vo hesablama sxemindo gostarilon stabil bdlge-1 va geyri-stabil blqa -2
kimi xarakterizo olunan siiriismo bolgosindo, boruya olave olaraq iifuqi qrunt yiikii tosir edir vo
ona goro borunun bu tosiro garst miigavimati do yetorli olmalidir. Siirlismo bolgasindon kegon
boru xotlorinin ii¢ miimkiin yerlogsmo variantt vardir: siirigmoya paralel, perpendikulyar va
bucaq altinda olan. Qruntun haraksti zamani borunun boyuna vo enins istiqgamatdo reaksiyasi
arasdirilmalidir [3,9,10].
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Qruntun boyuna harakati va boru xatti ilo baglantisi
Qrunt slirlismasinin boru xotti boyunca hesablama sxemi sokil 7-do gostorilmisdir.

Burada AB oyrisi sliriismo zonasii gostorir. Borunun boyuna yerdoyismo deformasiyasi
asagidaki diferansial tonlik soklindo yazila bilir:

d?w — 9z (1)

dz? TDES;

Burada g, -1 m? boru sahasine diison boyuna istigamotinda qrunt reaksiyasi; E -borunun

elastiklik modulu; D -boru diametri, d: -borunun divar qalinligi; dz - siiriismoa istigamatindo
olan borunun kigik parga elementi; w -borunun royuna yerdoyismasi.

Sakil 7. Siiriismaya paralel olan boru yerlagmasinin sxemi
Qruntun boru harakatine maksimal miiqavimati asagidaki kimi ifads oluna bilar:

F = (q + 2yCnD?) (2)
Borunun enina yerlasmasi ilo qruntun harakatinin sxemi
Boru xottinin eninos yerdoyismosi asagidaki sxemdo gostorilmosdir (sokil §).

Sakil 8. Siiriismaya perpendikulyar olan boru sxemi

Bu zaman (X, Z) sothindaki enina-boyuna oyilmanin diferansial tonliyi yazila bilor.
du* d?

Elygr = N@) i = a:(2) 3)
burada: u -borunun enina deformasiyasi; gx(z) -boruya grunt torafdan tasir edon quvvenin enins
tifiiqi yayilan quvvasi; ly -borunun en kasiyinin stalot momenti:

n|D*—(D-28,)*
=0, @)
burada o -boru divarinin galinligi; D -borunun diametridir. Borunun iifiiqi harokatino qars1
qruntun miiqavimati is9
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F =RyD ()
burada Rqr -dagilmayan borualti qruntun yiikkaparma qabiliyyati.

Borunun siiriisma zonasinda ¢6kmasi Va gabarmast
Borunun siirlisma zonasinda ¢6kmasi Vo qabarmasi da méveciitdiir (sokil 9).
Burada bu hallar ayrica olmur vo ¢ox zaman enina ayilmalarls birgs olur. Boru xattinin bels
miirokkab grunt yerdoayismasi noticasinds asagidaki diferansial tonliklor sisteminin komayi ilo
ifads olunur [3]:

y(v),

" Ll e : . _ ~
... W) NE > ~ )

X{u}

Sakil 9. Borunun gruntun ¢ékma Va gabarmsindan olan deformasiya sokli

d*u du?

(EL, 5~ N s = 4:(2)
d* dv?
LB NG 4,0 ©)
aw? 4
dz2 ~ TDES&:

burada: u,v vo w borunun {ifiiqi , saquli vo boyuna yedoyismasloridir; gy(z) -boyuna olan saquli
istigamotindoki yiik; Q:(z) -boyuna olan saquli istigamatindoki yiik; 0:(z) -boyuna
istigamatindaki boruya diison yiik; gx(z) -tifuqi istigamatinds boruya diison yiik; Ix=ly -borunun
en kasiyinin otalot momentlori; N(z) -boyuna istigamotdo boruda yaranan daxili dartilma
quvvasidir.
Qrunt reaksiyasinin asas sayilan saquli komponenti (qr(y) asagidaki diisturla hesablanir:

qqr(y) = —C,v,D — yg,-D(h + 0.1073D) (7)
burada vy -borunun saquli istiqamotdo yerdoyismosi (yuxari -miisbat, asagi-monfi); ygr -boru
lizarindoki qruntun xiisusi ¢akisi; Cy - saquli istiqamotdo qruntun yastiq omsali; h -borunun
tistiindon qrunt saviyyasina godar olan masafa (bax sokil 10); D -borunun diametridir.

Sakil 10. Borunun yeraltinda yerlasma sxemi
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Burada Cy gruntun saquli istigamatdoki yataq omsali forqli diisturlarla hesablana bilir. Yeralti
su-kanalizasiya beton borular tigiin Gersevanov-Jemogkin diisturu ils toyin edils bilir [9]:

_ 3|Egb
Cy, =0.28 ’? (8)

burada Eo -6ziiliin deformasiya modulu; El -borunun sortliyi; b -borunun yerlosdiyi
transeyin enidir. Bu diistur boruya elastik yarisothds yerloson uzun tir kimi baxilmasindan

tapilmisdir [9].

SURUSMOYO QARSI KONSTRUKTIV TODBIRLOR

Stirlisma zonasinda yerlagon har bir ingaat qurgusu, o ciimladon, yeralti su-kanalizasiya
borular1 timiimi tikinti normativ Sonadloro vo standartlara qora layiholondirilir [5]. Boru
xatlarina galincs siiriisma zonasinda onlari siirlisma Sorhindon asagi saviyyads Vo ya ayrica
dayaqlarda yertiistii yerlosmasi Vo bu vurma dayaqlarin siirligmo Sathini kegarok insa olunmasi
tolob olunur. Bu halda {izarinds boru yerloson dayaqlarin yerdoyigsmosi imkani aradan qalxmis
olur [6]. Siirlisma naticasinds insaat qurgularinin qoza almasi vo 0 oazalarin golocokdo araya
golmomoasi {iglin aggidaki konstruktiv todbirlor yerino yetirilmalidir:

e yeralt1 sularin siini sokilds asag1 salinmasi

e gruntun borkidilmosi

e istinad qurgularin tikilmasi

e siirlismo sahasinda agag okilmasi vo meliorasiya tadvirlarinin iglonmasi

e Yeriistii sularin axma yollariin tanzimlonmasi

e Topo ayiminin doayisdirilmasi

e Dag-topo massivini agir tikintilordon vo qrunt kiitlasindon yiingiillogsdirmak magsadila

sahanin agilmasi

Bu mogsadlo siiriismo riski olan sahonin ardicil olaraq geotexnik monitoringi
kegirilmalidir. Vaxtilo siirisma hadisasina hasr olunan mogalads Yaponiyanin tacriiebasing
osaslanaraq gostorilmisdir ki, siirligmonin qarsisim1 almaq iiclin on bdyiik todbir siirlismo
sahosinin yiingiillogdirmok lazimdir [1]. Belo zonalarda milyon tonlarla torpaq gatin1 konara
dasimagla yiingiillosdirmok lazimdir. Goydalonlorin  belo  zonalarda tikilmoasina son
qoyulmalidir. Bayil yamacinda teleqiills otrafinda lazimsiz tikintilor mévcuddur vo da siirligmo
zonasini agirlagdirir.

NOTICOLOR

1. Domir (polad) fibrali fibrobeton gurgularin hesablama metodikast movcud olsa da,
fibrobeton yeralt1 borularin hesablamasinin doaqiqlosdirmasina ehtiyac vardir;

2. Miixtolif sirkotlords istehsal olunan polipropilen fibralarin ¢ox forqli fiziki xassalori iizo
cixdigda, hor bir yeni ndv vo Olgiido fibralarin kompleks niimunolori iiglin sinaqlar
aparilmalidir;

3. Yeralt1 su-kanalizasiya borularmin siirlismo quvvasino qors hesablama metodikasi normativ
sonadlari nozors almagla islonmolidir vo lazim olan diizalislor toklif olunmalidir.
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HHOOPMAILIUA O 11 ME)KI[YHAPOI[HQP'I HAYYHO-IIPAKTHUYECKOM
KOH®EPEHIINU ITO CEUCMOCTOUKOMY CTPOUTEJbCTBY
(PHULLIKEK — HCChHIK-KVJIb, 24-30 HFOHA 2018 I'O/]A)

Il MexayHapoaHyl0 HAyYHO-TIPAKTHYECKYI0 KOH(EPEHIHI0 10 CeHCMOCTOHKOMY
CTPOMTENLCTBY OpraHu3oBajia MexayHapoHasi acCoLUalisl dKCIIEPTOB MO CEHCMOCTOMKOMY
CTPOUTENIBCTBY, KOTOpas Obula yupeskaeHa jetoM 2016 roga Ha OCHOBE OOLIHOCTH MHTEPECOB,
B3aMMHOW NMONJEPKKH YCWINHN, AJI1 CONEUCTBUSA €€ YI€HaM B OCYILECTBICHUM IEATEIbHOCTH,
HaIpaBICHHOW Ha JOCTHXEHHE CEHCMMUYECKOW Oe30IacHOCTH, Ha pa3BUTHE COOOIIECTBa
CTPOMTENIEH, CTPOMTEIBHBIX OpraHM3allMi, IPOEKTHBIX, HAay4YHO-HCCIEAOBATEIbCKUX U
o0pa3oBaTeNnbHbIX yUpekKIeHHH (1Ta0-kBapTupa r. bumkek, Keiprezcran).

AKTHBHOE  COACWCTBHE B  MPOBEACHWU  KOH(pEepeHIH  okazanud  KeIpreickuid
I'ocynapcTBeHHBINM YHUBEPCUTET CTPOUTENBLCTBA, TPAHCIIOPTA U apxuTeKTypbl uMm. H.Mcanosa,
MexayHapoaHbIi  YHUBEPCUTET WHHOBAUMOHHBIX TexHosorui, Kazaxckuii HaydHO-
HCCIIEIOBATENIbCKUM U TPOEKTHBIM HMHCTUTYT CTPOMTENBCTBA M apXUTEKTYphl, OTKpbITOE
Axuunonepoe  Oo6mectBo  «IIpomnpoexkt»  (Keipreiscran), WHcTuTyT — ceiicMonoruu
Harnmonanwshoit Akanemun Hayk Keiprezckoit Pecniy6nuku u Bcemuphsiii bank.

OTtkpbITHE KOH(EpPEHIUH ObUIO IPOBEAEHO B FTOCTUHUYHOM KOMILIEKce «30510TOH JlpakoH»
B I. bumkek 25 urona 2018 roga. Co BCTYNUTENIBHBIM CJIOBOM BBICTYNUJ K.T.H., PEKTOP
MexayHapoaHOr0 YHUBEPCUTETAa MHHOBALMOHHBIX TeXHOIoruM, llpesunent MexaynapogHoi
accolMaluy SKCIIEPTOB B CEICMOCTOMKOM CTPOMUTENLCTBE, WIEH-KOppecnoHIeHT VHxKeHepHOi
Axanemun Koipreisckoit Pecnyonmuku  V.T.beranues. C NpuUBETCTBEHHBIMH — CJIOBAMHU
BoicTynuiin  pektop KI'YCTA wum.H.UcanoBa, Jlaypear TocymapcTBeHHON mpemuu
Keipreizckoit Pecriy6nuku B 00;1aCTH HayKH U TEXHUKH, JI.T.H., Tpodeccop A.A.AOAbIKAIBIKOB:
I'enepanbHBIN AMPEKTOp cTpouTenbHON kKoMnanuu «bumkek Kypymym», npencenarens Corosa
crpouteneit Koipreizcrana A.M.Monno6aeB; ['naBublit ciennanuct AO «ATOMIHEPrOMPOEKT»
(Poccust), a.t.H., mpodeccop A.I'.Tsamun; YnpaBiastommii AUpeKTOp MO Mpou3BoACTBY AO
«KasHUHNCA», ITouetnsiii ctpoutens Kazaxcrana, k.1.H. E.M.I1lok6apos.

25 uroHs OBLIO MPOBEAEHO 3 TUICHAPHBIX 3aceaHusl.

[lepBoe meHapHoe 3acemaHue Obuto  mocBsameHo  «lIpobmemam  celicMHUUeCKOM
0€30MacHOCTH M NYTAM pa3BUTHUSI CEHCMOCTOMKOrO CTPOMTENbCTBa». bBbIIM 3aciyniaHbl
CIIEYIOIINE AOKIIAIbL:

V.1I.Azpiranues, K.M.Kemxeraee u P.A.MycakoB (Ksipreiscran) «Peanusanus
rocyaapcTBeHHoi nporpammsl CeiicMocToiikas 6e3onacHocTh B Kbipreizckoit Pecriyonnkey;

E.M.Ilok6apoB (KasHUNCA) «IlacopTu3aius *WIbIX 3AaHUNA U COIUAIBHBIX OOBEKTOB
ropoja AyiMarsD»;

M.A.Knsiuko (Poccusi) «Ypoku 3emnerpsiceHHl W 3afadd oOecreueHus: CerMcMUYEecKOM
0€30IaCHOCTHY;

III.A.XakumoB u A.T.A3uzoB (Y306ekucran) «IIpobmemsbl ceiicMuyeckord 0€30MacHOCTH U
COCTOSIHME Pa3BUTHUSI )KWJIUITHOTO CTPOUTENHCTBA B LIEHTPAIbHOA3UATCKOM PETHOHEY;

IT.ASIcynoB (Tamxukucran) «OCHOBHBIE HaIlpaBJIEHHs TOBBIIMIEHUS CEHUCMHUYECKOM
6e3onacHoctu B TamkukucTaHey.

Bropoe mnnenapHoe 3acemaHue ObUIO TOCBSIIEHO «MEXAYHApOJHBIM HOpMam IO
CEMCMOCTOMKOMY  CTPOMTENIbCTBY, IPOEKTUPOBAHUIO U  YCWJIEHUIO KOHCTPYKUHMH U



Ne2. 2018

coopykeHHit». Ha BTopoMm mieHapHOM 3acedaHuu ObUIM 3aciyIIaHbl CIEAYIOIIUE 3aKa3HbIe

noxansl Beemupnoro banka:

K.®.®eppeiipa «IIpumenenne GLOSI i macmTaGHOM WHBECTUIIMM B IIKOJBHYIO
uHdpactpykTypy Kbipreizckoit PeciyOnukmy;

9.K.KapBano «EBpomneiickue HOPMBI MO OLIEHKE CECMOCTOMKOCTH, MPOCKTUPOBAHUIO U
YCUJICHHIO 3JaHUN U COOPYKEHUI»;

Jd.Map «Hopmbl 10 OLICHKE CEHCMOCTOMKOCTH, NMPOCKTUPOBAHUIO M YCHUIICHUIO 3JIaHUU
CILIA»;

C.lumoBa u A.Acanaconoyso «MeXayHapOJHbI ONBIT B aKTyaJu3allUld CTPOUTENIbHBIX
HOPM ¥ ajantauud EBpokonoBy.

Tpetbe 1uieHapHOE 3aceaHue ObUIO NOCBALIEHO «Pa3paboTke HOPMATHBHBIX JTOKYMEHTOB
[0 CEWCMOCTOMKOMY CTPOUTENILCTBY M KapTaM OOIIEro CEeHCMHUYECKOro paiOHHUPOBAHUSIY.
bbun 3acimymaHnsel ciaenyonme T0KIaubl:

N.E.NukoB (KasHUUCA) «Pacyernbie monoxeHus HOBbIX HOpM PecnyOmuku Kazaxcran
CII PK 2.03-30-2017 «CTpouTeNnbCTBO B CEHCMHUECKUX 30HAX». B moKkiane paccmarpuBaroTcs
HEKOTOPBIC OCOOCHHOCTH OIPEICTCHUS PACUCTHBIX CEHCMUYICCKUX BO3JICHCTBUI U HArpy30K Ha
3laHUsl U COOPYXEHHS, NMPOEKTUPYEMbIE B COOTBETCTBUM C IOJIOKEHHUSIMH HOBBIX HOPM
Pecnyomuku Kazaxcran;

A.C. Anemnn (Poccust) «Poccuiickue HOpMaTHBHBIE JOKYMEHTbI HOBOI'O IOKOJEHHS B
obmacTi ceficMMyeckoro pailoHMpoBaHUs». B mocnenHue rojiel B CEHCMHYECKOTO
paiionupoBanus Poccum ObL1 BBINYILEH psiZi HOPMATUBHBIX JIOKYMEHTOB HOBOI'O ITOKOJICHMS,
periIaMeHTHPYIOIUX MPOBEAeHHE paboT MO JETaJbHOMY CeHiCMHUYECKOMY pallOHHPOBAaHUIO U
CEMCMMUYECKOMY MMKPOpPalOHUPOBAaHHIO. B 1okiaze KpaTko ONUCBIBAIOTCS OCHOBHBIE
0COOEHHOCTH HOBBIX JOKYMEHTOB;

K.E.A6npaxmanoB, M.Omypaniues u A.M.OmypanmueB (Mucruryr ceiicmonorun HAH
Keiprenun) «HoBas kapra 1Mo CceCMHYECKOMY PailOHHPOBAHHIO TePpUTOPUU KbIprbI3um».
B noxnane npuBoauTCs HOBas KapTa OOIIEro celCMUYECKOro palOHUPOBAHUS /1J1s1 IOBBIIIIEHUS
celicMuueckoil 6ezonmacHocty Kpipreizcrana;

M.A Knsuko (Poccusi) «O HOBOM MEXIoCyJlapCTBEHHOM CTaHAapTe «3eMIIETPSICeHUs.
HIkana mukpoceiicmuueckas». B noknane npencrasnsercsa pazpadoranusiii AHO «PAJIAP» B
2017 romy mno rocymapctBeHHOMY 3akazy DAY «PDenepanbHbIl LEHTP HOPMHPOBAHUS,
CTaHJapTH3alMM U  TEXHUYECKOH  OLEHKU  COOTBETCTBUS B  CTPOMUTEIHCTBEM
MexkrocyaapcTBeHHbll ctaHaapt. I9T1oT ['OCT coxpaHsieT NpeeMCTBEHHOCTh CO IIKaJlamMu
MPEIBIAYIINX MTOKOJICHUH, TAapMOHU3HPOBAaH C eBporelickoil mkamoir EMS-98 u passuBaer
MOAXO0Jbl, peanmu3oBaHHble B paszpaboranHoi AHO «PAJIAP» B 2011 rony mkanoit
ModESM-10;

HI.A.YcynaeB  (Keipreiscran) «MHXeHepHas TeoXUMHS  MOOWIBHOM — MHIyCTpUHU
CEMCMOCTOMKOTO CTPOUTENBCTBA». B JOKIIAEe OCBSIIEHBl OCHOBBI MH)XEHEPHOW TI'E€OHOMUH,
HAy4YHOTO HANpaBJICHHUsS, W3YYaIOLIEro MpUpoay oOpa3oBaHUS 3eMJIHM B pe3ysbTaTe yIapHOTO
CTOJIKHOBEHHUSI HeOecHbIX Tell. PaccMaTpuBarOTCsl BOMPOCHI COMpsDKEHUs ¢ ypOaHu3auuen u
WHIYCTPUEH CEMCMOCTONKOTO CTPOUTEILCTBA.

26 urons 2018 1. Ob1I0 TPOBEACHO 4 TUICHAPHBIX 3aCETaHMS.

YetBepToe mieHapHOe 3aceaHue ObLTO TMOCBAIIEHO «MOACIUPOBAHUIO M PACUETy 3/TaHUHN U
COOPYKEHHUI». bbUIM 3acCiIylIaHbl CIEAYIOIINE TOKIIab:
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A.I'.'Tsanun (Poccuiickas ®enepanust) «B3anMoaeiicTBre BBICOTHOTO 3/I1aHUS ¢ OCHOBAaHUEM
[IPY CEMCMUYECKOM BO3JICUCTBUNY;

T.Pammnos, M.Mup3zoeB, T.IOngameB u J[.bexkmup3oeB «YHucieHHOE pelIeHUE 3aj1ad
CEHCMOIMHAMHUKN MPOCTPAHCTBEHHON CHCTEMBI MOJ3EMHBIX TpyOompoBonoB». B moknazae
paccMaTpuBaeTCs YMCICHHOE pElIeHUE 33/1ad CEMCMOJMHAMMKU MPOCTPAHCTBEHHBIX CUCTEM
MOJ3EMHBIX  TpyOompoBogoB.  Mcmonb3yeTcss  METOJ]  KOHEYHBIX  3JEMEHTOB IO
MIPOCTPAHCTBEHHBIM MEPEMEHHBIM, a 10 BPEMEHHOW MEPEMEHHOM MPUMEHSIETCS METOJ THIa
Hrromapka. Co3naHo mpUKIagHOE MPOrpaMMHOE OOECTICUeHUE JIi PacdeTOB W HATJISTHOTO
MIPEJICTABJICHHS PE3YJIbTATOB PEIICHUS 3aJa4 B BUIE TPapUKOB M3MEHEHHsS IMEPEMEIICHUH,
YCWINM, MOMEHTOB BO BPEMEHU B BBIOPAHHBIX Y3JIOBBIX TOUKaX KOHCTPYKIIMHU M B BHUJE
aHUMallUY;

®.I'.T'abubos, X.P.bast u E.M.Illok6apoB (AzepOaiimkan, Upan, Kazaxcran) «AHaIu3 u
pelleHre  OTAETNbHBIX  WHXKEHEPHBIX  MpoOJeM,  BBI3BAHHBIX  KaTacTpOUUECKUMU
3eMJICTPACEHUSAMU Ha TUAPOTEXHUYECKUX OO0bEeKTax». B Jokiane mpoaHaIM3upOBaHBI
MOBPSKACHUS U Pa3PYLICHUSI JKENE300€TOHHOM IUIOTHHBI W JAPYTUX THUIAPOTEXHUYECKUX
coopykeHuii B pesyabrare [ minan-3enmkanckoro semierpsicenus B 1990 r. Onucansl 0noJi3Hu,
BBI3BAaHHBIC 3EMJICTPSCEHHEM, B PE3YJIbTaTe KOTOPBIX OBLIM MEPEKPHITHI pyciia pek. [Ipusenen
MpUMEp  PAIMOHAILHOTO  HCIOJb30BaHHWS  OOpA30BAaBIIETOCS  BOJOXpAaHWIHUINA U
MPEeIOTBPALIEHUST KaTacTpo(UYecKOoro MpopbiBa oOpa3oBaBIllelcs IIOTUHBL. [IpuBoasTcs
pazpaboTaHHBIE AaBTOpPaMH HOBBIE METOABl TMPEAOTBPAIICHUS MPOPHIBHBIX pa3pylIeHU
MEePEeMBbIYEK pPYCel peK, OOpa30BaBIIMXCS MPH HMX MEPEKPHITUM OMOJ3HAMU OEperoB B
pe3ynbTaTe KaTacTpOPUIECKIX 3eMIIETPACEHU;

T.b.Ayitmenanues, A.C.[lyimenanueB u A.A.Opo3baeB (Keipreiscran) «lIpeobpazoBanue
MOBEPXHOCTEH YIMPYTHUX TEJ AJIEMEHTaMHU MPOCTPAHCTBEHHOI'O TpajJHeHTa mepeMelieHus». B
JOKJIa/Ie TIOKa3aHO Kak B TPeoO0pa3oBaHUSX TMPOCTPAHCTBA JehOopMaIldu OMpPENestoTCs
dJ€MEHTAaMU M MAaTE€pUAIbHOTO M TPOCTPAHCTBEHHOTO TPaaueHTOB rmepemenieHus. Oba
MOAXO0/Ja CYMTAIOTCA PABHOIICHHBIMH, XOTS OHHM HE MPHUBOAAT K OJMHAKOBBIM PE3yJIbTaTaM.
Mexny Tem, aedopmariii He JOJKHBI 3aBHCETh OT crocoba ux ompeseneHus. B moxmane
MOKa3aHo, 4yTo JedopMaIluu JAOKHBI ONMPEIETSIThCS TOJBKO JIEMEHTaMU IPOCTPaHCTBEHHOTO
IpaJIueHTa NIepEMEIICHUS;

N.M.Bensakos (Poccuiickas ®enepanust) «CrnopTUBHBIE 0OJIbIIEHPOJIETHBIE COOPYKEHHS K
yeMnuoHaTy Mupa 1o ¢yroory 2018»;

A.A.bybuc (Poccus ) «Ilepecmotp CII 14.13330. Oco6eHHOCTH HOBOM peakium.

[Iaroe mneHapHoe 3acemanne ObUIO TOCBAMICHO «VIHHOBAIMOHHBIM TEXHOJIOTHSM B
CEHCMOCTOMKOM CTPOUTENBCTBE». BbUIH 3aciylianbl ClIeAyIONUe JOKIA b

T.A.benam (Poccust) «CeiicMOM30JISLIMS B CHCTEMaX CEMCMO3alluThl 3JaHuii». B nokmane
Ha OCHOBAHHUU BBIMOJHEHHBIX HCCIEIOBAaHUN TMOBEACHUS CEHCMOM30JMPOBAHHBIX 3JaHUN U
COOPY)KEHMM TP CEMCMMYECKUX BO3JCUCTBUSX PaA3IUYHOrO CIEKTPAaJbHOIO COCTaBa,
MPEACTABICHBI IPAKTUUECKUE PEKOMEHAAINH 10 UCTIOIB30BAHUIO CEHCMOU3OJISIIMN B KAUECTBE
3¢ PeKTUBHOTO W  HAASKHOTO CPEACTBA  CEHMCMO3AIIUTBI  CTPOUTEITBHBIX  OOBEKTOB.
CdopmynrpoBaHbl OCHOBHBIE KOHIIETITYaJIbHbIE MOIXO0/IbI K UX MPOEKTUPOBAHUIO.

B.M.MuracoB (Poccusi) «HoBBIM TuUm TacuTens AUHAMHUYECKUX KOJICOAHWUW A
KEJIe300€TOHHBIX KOHCTPYKIMI, SKCITyaTUPYEMBIX B 30HAX CEHCMHYECKOW aKTUBHOCTH.
JIoKJax TOCBSIIEH HOBBIM PEIICHUSM CEHCMOM3OIISALUHN Kele300€TOHHBIX KOHCTPYKLUH,
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MO3BOJIAIOIUX YaCTUYHO JUCCHUIIMPOBATH SHCPIrUr0 JUHAMUYCCKOTO BOSHGﬁCTBHH Ha 3JaHUA U

COOPY>KEHHS;

A.A.AcanoB, E.C.I'ymennukoB u T.J[.HdyimeeB (Ksipreicran, Kazaxcran) «YroibHas
IrEHEepalusl SHEPTUM B YCIOBUAX JIMKBUIALUUMU IIOCIEICTBUI NPUPOAHBIX W TEXHOTECHHBIX
kartactpod». Jlokian MOCBSIEH YrojdbHOW TeHEepaly SHEPrud B YCIOBHSX JIMKBUIAIMH
MOCIIEACTBUIM TMPUPOTHBIX M TEXHOTEHHBIX KaracTpod. OOOCHOBBIBAETCS MPUMEHEHHE
MOOMIJIBHOTO yriienepepadaThIBaOIero KOMILIEKCA.

[llectoe mieHapHoe 3acegaHue TMOCBSMIEHO «OILIEHKE CEMCMOCTOMKOCTH — 3/IaHUM
CYIIECTBYIOIIEH 3aCTPOMKH M METOJaM YCHJIEHUS HECYIIMX KOHCTPYKLMU 37aHuii». bpumm
3aciylIaHbl CIEYIOIIHNE JOKIA b

A.A.becnaes, Y.C.KypanoB u Y.b.Anturenor (KasHUMCA) «Crioco6 mpeaBapuTeabHOTO
HampsokeHus  (UOpoapMUPOBAHHBIX — IJIACTUKOB MPH  MOBEPXHOCTHOM  YCHJIGHUH IS
BOCCTAHOBJICHHSI OKCIUTyaTallHOHHOW TMPUTOJHOCTH JKeIe300€TOHHBIX KOHCTpYKLHUW». B
JOKJIaJIe paccMaTpUBAaeTCs CIOCO0 MPeIBAPUTENLHOTO HampspkeHus (HubdpoapMHUpPOBAHHBIX
MJJACTUKOB TIPU MOBEPXHOCTHOM METOJI€ BOCCTAHOBJICHHS SKCIUTYaTAallMOHHOM MPUTOTHOCTH
M3rH0aeMBIX JKEIe300€TOHHBIX KOHCTPYKIUW. YCHICHUE TPOU3BOAMTCS IIOCIIC CO3JIaHUS
COCTOSIHMSI B MOHOJIMTHBIX KOHCTPYKIIMSIX, BO3HHUKAIONIETO MpPH OTCYTCTBUU MPOTHOOB
KOHCTpYKIMU. [lpuBoasTcss mpuMepsl BOCCTAHOBJICHHUS SKCIUTYyaTAllUOHHOW MPUTOIHOCTH
MEPEKPBHITUI PA3IUYHbIX 31aHUI;

E.C.AnpgaxoB, C.JI.AnmaxoB, T.[[.Tynee u E.M.llox6apoB (KasHUNCA) «Ycunenue
3MaHUM IIKOJI M JOLIKOJIBHBIX YYPEKJIEHUU, MOCTPOCHHBIX MO TUIIOBOMY IIPOEKTY CEPUU
2K3-200c, B r.Anmatel». B nokmage paccMOTpeHbl cHocoObl YCHUJICHHS 3JaHUN ILIKOJI M
JIOIIKOJIBHBIX YUpPEXKIACHUN. Pe3ynbTaThl MOBEPOUHBIX PACUYETOB, BBINOJIHEHHBIX C YYETOM
YMEHBIIIEHUS PACUETHBIX CEHCMHUUYECKHX HArpy3oK 3a cYeT mnpuMeHeHUs 3(PPEKTUBHBIX
00JIErYeHHBIX MAaTEPHAJIOB B KOHCTPYKIIMSIX HAPYKHOTO CTEHOBOTO OTPaXKICHHS, TIEPETOPOIOK,
YTEIUTUTEINS U OTPAaHUYEHUS TOPU30HTAIIBHBIX TMIEPEMEIIEHUIN C TTIOMOIIBIO YCTAHOBKH CTAIBHBIX
MOPTAJIbHBIX CBS3€H, MOKAa3aiu, YTO apMUPOBAHUE KOJOHH KapKacoOB 3/IaHHI JOCTATOYHO IS
BOCHIPUATHS PACUETHBIX CEMCMUUYECKUX HArpy30K; KOJOHHBI KapKacoB YCHJICHHS HE TPeOyioT;
TOPU30HTANIBHBIE JeOpMAIH dTaXeH 3aHUN HE MPEBBINIAI0T HOPMATUBHBIX 3HAYCHHIA;

E.M.Ilok6apoB u I'.Temupamuynsl (KasHUMCA) «OkcnepuMeHTaNbHbIE HCCIEIOBAHUS
KaMEHHOM  KJIaJKW, YCUJIEHHOM  KOMIIO3UIIMOHHBIMH  MaTepualaMH, Ha  JIeWCTBHE
MHOTOIIMKJIOBOM Harpy3ku». B nokiane mpoBeneH aHaln3 pe3ybTaTOB AKCIIEPUMEHTAIBHBIX
WCCIEOBAaHUN KaMEHHBIX O0OpasIoB, YCHUJIEHHBIX CHCTEMOW BHEIIHETO apMHPOBAHUS
MOJIMMEPHBIMA ~ KOMITO3UTAMH Ha OCHOBE YTIJEBOJOPOJHOTO BOJOKHA TIPH JICUCTBUH
MHOTOIIMKJIOBBIX HArpy3ok. OmnpeneneHbl MeXaHu3M paOOThl YCHIICHHBIX 00pa3IOB M BIHUSTHUE
YCUJICHUSI Ha W3MEHEHHE HeCcylleld CIOCOOHOCTH KaMEHHOW KIIagKh TMpu JEHCTBUH
MHOT'OLIMKJIOBBIX Harpy30K.

CenpMoe mneHapHoe 3acenanue 0buio mocsmeHo «llamstu akanemuka T.OK. JKyHycoBay.

3necy Beictynun E.C.EpxanoB ¢ nokmamom «lllkona celcMOCTOMKOTO CTPOUTENHCTBA
akagemuka T.OKKyHycoBa — cocTrossHMe | mepcHeKTHBbl pa3Butus». B 2017 romy
ucnogHwiock 90 ner co nHS poxaenus akagemuka T.KOKyHycoBa — ocHoBatens
Ka3aXCTAaHCKOW IIIKOJIbI CEHCMOCTOMKOTO CTPOUTENIbCTBA. B NOKIIane aHamuM3upyroTCs STallbl
nearenbHOCTH W BKiIan akajgemuka T.KOKyHycoBa B COBpEMEHHOE CEHCMOCTOMKOE
CTpPOUTENHCTBO. OTMEUAIOTCSI MEPCIEKTUBBI PA3BUTHUS IIKOJIbI CECMOCTOMKOTO CTPOUTENHCTBA
B PecnmyOnuke Kazaxcran.
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bout mpoBenen kpyribslid cron mo teme «CoBpeMeHHble TpeOOBaHUS B CEHCMOCTOHKOM
CTPOUTENBCTBE, IPOCKTUPOBAHUM W YCWJIECHHUM 3IAaHUKA CYLIECTBYIOLIEH 3aCTPOUKI.
Mopeparopamu kpyrioro crojia 6euti M.E.Mukos (Kazaxcran) u O.Kopsano (Ilopryranus).

beima mpoBenena uepemonus npuHsATHsS B uwieHbl MADCC HMHctuTyTa CEelcMOJIOTUU
Hanmonansnoit Axanemun Hayk Keipreickoit PecryOnmku.

B 3axmroueHun Oblia poBejieHa 1epeMoHus HarpaxkaeHus menainbio MADCC «3a Bkiian B
pPa3BUTHE CEMCMOCTOMKOIO CTPOMTENBCTBA» M3BECTHBIX CIICLIMAIMCTOB M y4YE€HBbIX. Menanen
ynoctoeHsl mpodeccopa A.A.AOapikanbikoB, A.l.Tsnur, W.U.Benskos, T.A.benam,
a.B.CmupnoB, W.e.Mukos, II.A.XakumoB, M.A.Kmsuko, @.I'.I'abubos, V.T.beranues,
E.M.Iok6apos, 3.Kopsano, I.Map, A.C.Anemnn u A.A.bybuc.

Bropas uacte koHpepeHuuu npoBoauiach Ha o3epe HMccbik-Kynb B 1eHTpe oTabixa
«Axmapan.

28 nrons 2018 1. OBLIO MIPOBEACHO YETHIPE CEKIIHH.

[TepBas cexius Obl1a mocsiieHa «Pa3paboTke HOPMATUBHO-TEXHUUECKON JOKYMEHTAIH B
CEICMOCTOMKOM CTPOUTENBCTBEY. BBIIN 3aciyIIanbl ClEeAYOMUe JOKIaabL:

M.K.AGapi6anues, VY.I.AspranmueB, H.b.Hamazammes u I'.B.KocuBmnos (Ksipreizcran)
«[lepepaborka CHull KP 20-02:2009 «CelicMOCTOWKOE CTPOUTEIBCTBO» C YYETOM
TpeOOBaHUI EBPOTIEHCKUX HOPMY;

J.W.Ecenbepnuna (Kazaxcran) «AKTyalbHbIE BOMPOCHl MPAKTUYECKOTO MPUMEHEHHS
HOPMAaTHUBHO-TEXHUYECKOW  JIOKYMEHTallUM, WACHTUYHOM  EBpomelickuM  HOpMam B
ceiicmocToiikoM cTpoutenbeTBe PecriyOmnku Kazaxcrany;

I''B.KocuBuoB, A.AJlyiimieee u H.b.Hamazamuer (Ksipreicran) «Pa3pabotka
HOPMaTUBHO-TEXHUYECKON JOKYMEHTAIIUU B CEHCMOCTOMKOM CTPOUTENLCTBEY;

C.H.AckapbexoB, VY.E.Kopuybait u XK.K.TainsakoBa (Keipreiscran) «Oobecnieuenue
celcMUYECKON O€30MaCHOCTH C YIETOM CTPOUTEIIBLHBIX HOPMY;

C.bpxes wu VY.T.beranueB (Kanama, Ksipreiscran) «Pa3paboTka pykoBojACTBa IO
MIPOEKTUPOBAHMIO U ycuIIeHuIo 31aHuil B Keipreizckoil PecriyOmuke».

Bropas cekuust Obia nocsimeHa «CeiicMOCTOMKOCTH THAPOTEXHHUECKUX, TPAHCTIOPTHBIX U
MOA3EMHBIX COOpPYKEHUI». bblN 3acnyiiansl cienyromue JOKIaabl:

K.C.Cynranos, I1.B.JlorunoB u 3.P.CanuxoBa (Kazaxcran) «CpaBHUTENbHBIN aHATH3 JIBYX
TEOPUH CEMCMOCTOMKOCTH IIOA3EMHBIX COOPYKEHUN». B [oKiiaze Ha OCHOBE aHaln3a
pe3yJIbTaTOB pacyera 3aJadyd O MPOJIOJIbHOM B3aUMOJIEHCTBUU MOJ3EMHOT0 TPyOONpoBOJa C
TPYHTOM IIPU CEUCMHYECKUX B3aUMOJECUCTBUAX METOJNAMH JUHAMUYECKON W BOJIHOBOM TEOPHIL
CEHCMOCTOMKOCTH TOJ3EMHBIX COOPY)KEHHMM TIIOKa3aHbl TMPEUMYIIECTBA M HEIOCTATKH
paccMaTpuBaEMBbIX TEOPHUI;

Bb.T.Mexen6aeB, b.C.Opno6aes u UY.T.[yiimeHanueB «YpaBHEHUS MEITKOH BOABI s
MOJICTTUPOBAHUS ABMKCHHUS CEIEBOr0 MOTOKa». B okIane mpuBeaeHa Mojenb TpaHnchopmamm
OJTHOMEPHBIX ypaBHEHHI MEJKOH BOJbI HaJ HEpPaBHBIM JHOM K OJHOMY THUIEPOOIHUYECKOMY
nuddepeHIMaTbHOMY YPaBHEHHIO B YaCTHBIX MPOW3BOAHBIX. Pemenue nuddepeHnmnantsHoro
YpaBHEHUS TO3BOJIIET OMPEAEIUTh CKOPOCTh M BBICOTY TOTOKAa J>KHJIKOCTH HaJl HEPOBHBIM
nHoM. [lokazaHo, YTO CKOPOCTh M BBICOTA MOTOKA COOTBETCTBEHHO ONMCBIBAKOTCS JINHEUHOW U
KBaJPAaTUYHOHN 3aBUCUMOCTSIMU;

K. J.CanamoBa, M.A.AxmenoB u  3.M.Mupzaesa  (MHCTHTYT  MEXaHUKH W
CEHCMOYCTOMYUBOCTH COOPYKEHHUM, TAlIKEHTCKUN MHCTUTYT WHXKEHEPOB KEJIE3HOAOPOKHOIO
TpaHcnopTa, Y30ekuctaH) «lloBpexaeHHsS THUIAPOTEXHUYECKHX COOPYKEHHH MpPU CHUIIBHBIX
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3CMIJICTPSACCHUAX H BOIIPOCHI HX Oe3omacHocTu». B JOKJIaAC OaH aHallu3 W TPUBCICHLI

IIOCJIEICTBUS MOBPEXKACHUN IUIOTMH THIPOTEXHUYECKUX COOPYKEHUH IIpU CEUCMHYECKUX
BO3JICHCTBUSIX. PexkoMeHIOBaHO B IENsX CHW)KEHHUS pHUCKA pa3pylIeHUs, B TOM YHCIE
CEIICMHUECKOro, Ha BBISIBICHHBIX MOBPEKICHHBIX MECTaX IJIOTHH IMPOBECTH COOTBETCTBYIOIIHE
MEPOIPUATHS YCHIICHUS U TIPOBECTH BOCCTAHOBUTEIbHBIE PAOOTHI;

A.X.AGnyxabapoB, A.O.flkyooB u A.M.AmumapaonoB (Ksipreizcran) «KoHcTpykiiun
MO/I3EMHBIX M HAJA3EMHBIX IEIIEXOIHBIX MEPEX00B B CEMCMMUECKUX pailoHax». B naHHoM
JIOKJIaJIE HAa OCHOBE aHAJIM3a MOBPEXKICHUI NEIIEXOIHBIX MEPEXOA0B IPU 3EMIIETPSCEHUSX,
MOCTYXMBIIUX MPUYUHONW TpaBM U THOENH J0JEH, pa3paboTaHbl KOHCTPYKTHUBHBIC PEIICHHS
THX COOPY)KEHUH [UIS TIOBBIMICHUS YCTOWYMBOCTH U MPEIUIOKEHBI MEpPONPHUATHS s
CHIDKEHHUS CTEIECHH UX MOBPEXKIAEMOCTH;

@.I'I'abuboB u E.M.Illok6apoB (ASHUNCA, KasHUNCA) «Pa3paboTka HHHOBAIlMOHHBIX
PE3MHOMETAJUTMYECKUX CEHCMOU3OJISTOPOB W3 YTUIM3UPOBAHHBIX OTXOJ0BY». B mokmane
MIPEJICTABJICHBl HOBBIE KOHCTPYKIIMHU CEMCMOMU30JIATOPOB, KOTOPhIE M3TOTOBJIEHBI U3 O0PE3KOB
YTUJIN3UPOBAHHBIX METAJJIOKOPAHBIX IOKPBIMIEK. ODTH CEHCMOM30JIATOPbl B BHUJE KOBPOB
YCTaHABJIMBAIOTCS MEXAY MOAOMIBON (yHAAMEHTa M TPYHTOBBIM OCHOBAaHHUEM HWJIM B Tele
cioxkHOro GyHAaaMeHTa. OnrcaHbl HOBbIE KOHCTPYKIIMU CEHCMOHU30JIITOPOB, BBHITIOJTHEHHBIC W3
Pa3NUYHBIX 0OPE3KOB YTHIIM3UPOBAHHBIX TOKPHIIIEK. B 3THX KOHCTPYKIMSX BA3KOIUTACTUYHBIC
9JIEMEHTHI yCTAHOBJICHBI IUCIEPCHO WM BBIOJHEHBI U3 IUIacTMacchl U acanpToOeToHa C
MEXaHUYECKUMHU CBOMCTBaAMH OJM3KUMHU K CBHHILY;

P.A.AbupoB u ®.O.Anunos (Yzbekucran) «K pacuery TOHHeNned ¢ HCIOIB30BaHUEM
METOAa TPAHWYHBIX 3JEMEHTOB». B JoKiane mpuBOAMTCS YHCICHHas METOJHMKA PacyeToB
MacCHBOB TOPHBIX MOPOJ C BbIEMKaMH, HaXOJSAIMXCS B PaBHOBECHOM COCTOSIHUU. MeTojuka
MO3BOJISIET YUUTHIBATh CYIIECTBYIOIIME TPEIIUHBI U CIIOMCTOCTh TOPHON MOPOJIBI.

Tperbs cexkuuss Obiia mocBsimieHa «COBPEMEHHBIM — METOJIaM  TEOPETUYECKHX U
JKCIIEPUMEHTAIIBHBIX UCCIECJOBAaHUN B CEHCMOCTOMKOM CTPOUTEIBCTBEY.

Ha tpetneit cexinu ObUTH BBICTYIIIAHBI CJICTYIONINE JOKIA b

B.A.Jlanun, C.Epxxanos u B./layraser (KasHUMCA) «Ananu3 akcenerpamm, 3alucaHHbIX
npu 3emierpsicennn BOnm3u Kammaraiickoit I'9C». B noknage mpeacTaBieHbl BIEpBbIE
MOJTyYeHHbIE HHCTPYMEHTAJIbHBIE 3allUCH YCKOpeHHH Ha oObekTax Kammaraiickoit '9C (rpyHT
U pyclloBasl IJIOTUHA) MU 4-X OaJuIbHOM OJM3KOM 3emieTpsiceHud. IlocTpoeHsl criekTpaibHble
KpuBble [ YcCTaHOBIEH BBICOKOYACTOTHBIM  XapakTep 3eMJIETpSCEHUs C  OJIM3KO
pacnosokeHHbIM oudaroM. IlpuBeneHbl koppensunoHHbIE (QYHKIMH akceneporpamm. JlaroTcs
PEKOMEHIalluu AJIs YBETNYEHHs KOJTMYECTBA TOUEK PETUCTPALIUN;

X.C.CargueB, 3.P.TemabaeB, B.A.I'ammackapoB u H.M.XacanoB (VY30ekucras,
Tamkukucran)  «OKClepUMEHTANbHbIE  UCCIEAOBAaHHMS ~ B3aUMOJCHCTBUS  IOJ3EMHOM
MOJUATUICHOBOH TpyObl € TpPYHTOM TpU JEHCTBUM JUHAMHYECKHMX HArpy30K C
UCIOJb30BAHUEM METOJa ILIEHTPOOEKHOro MOAETUPOBaHMUS». B Jokiage mNpuUBEIEHBI
pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCIEA0BAaHUM C MCIIOJIb30BAaHHEM METOJa IEHTPOOEKHOTO
MOJIETTUPOBAHUS C TOMOIIbIO IIEHTPOOEKHON YCTAaHOBKH € 3()(PEKTUBHBIM painyCcOM BpallleHUs
R=1,75 w™m. Pa3paGotanbl METOAWKH TIPOBEACHHUS WCCICIOBAHUNA TIPHU CTATUYECKHX U
JUHAMHYECKUX BO3JEHCTBUSAX Ha TMOA3EeMHBIM TpyOompoBon. I[IpuBeneHsl 3aBUCUMOCTH
YAJUHEHUS TPYObI OT TEMIEPATyphl MPU PAIUYHBIX TIyOMHAX €€ PACIIONIOKEHHS] U U3MEHEHHUSI
TaBJICHUS Ha TPYOY;
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B.[JayraBer, B.AJlanun u C.EpxanoB (KasHUMCA) «OmnpeneneHue IUHAMHYECKUX
XapakTePUCTUK 3JaHUM C UCIOJIB30BAHUEM CTaHUUH HH)KEHEPHO-CEHCMOJIOIMYECKON
ciyxObl». B tokiane npencraBieH aHalu3 HHCTPYMEHTAIBHBIX 3aIIMCEeH CTaHLUN WHKEHEPHO-
ceiicMOMeTpHUYeCKON CiayxObl Ha 3aHMSIX [UIsl OLCHKHM HW3MEHEHUS JUHAMHUYECKUX
XapakTEepUCTUK 11-TH 3TaXKHOTO 3/aHUSI CO CTaJbHBIM KAapKACOM MU 25-TH 3TAXKHOIO 3JaHMS
roctuHulpl «Kazaxcran» B r. Anmarbl. O0a 37aHHS PacIOIOKEHbI BOJIM3M TEKTOHUYECKUX
paznomoB. Ilpu BO3nEHCTBUM yJaJeHHOTO 3€MIIETPSCEHHS BBISBICHBI MEPUOMbI KOJIeOaHHH
3/IaHUH TI0 OCHOBHOM M BTOPOH MeproaaM KojieOaHui;

M.I1.Kamusi6exoB, XK.bl.MamatoB, K.A.Erem6epaueB un bl.I1.KamusioekoB (Kbipreizcran)
«DKCTIEPUMEHT MOJIEIH JIOMa M3 JKeJIe300€TOHHOTO KapKaca co CTeHaMHU U3 TIIHHOMAaTepHalioB
Ha BuOporiathopmey;

M.C.Mapuenko (MockoBckuil monutexHuueckuii yHuBepcuter) «llnockue 6e36amounbie
MIpeIHaINPsHKEHHBIE TIEPEKPBITUS B CEHICMOCTOMKOM CTPOUTENBCTBE OOIIECTBEHHBIX 3/1aHUy». B
JOKJIaJIE PAcCCMOTPEHBI BOMPOCHl MPUMEHEHHUS NPETHANPSHKEHHOTO — Kele300€ToHa  C
TEXHOJIOTUEH HATSDKEHUSI «Ha OETOH» JUIA IUIOCKMX 0e30aJI0UHBIX MEPEeKPBITUH B paliOHAX C
CEHCMUYECKON aKTMBHOCTBIO. lIpuBeneHBl OOCTOMHCTBA 3[aHUM W3 IPEIHANPSKEHHOIO
xKenez00eToHa M HEKOTOpble KOHCTPYKTHUBHBIE OCOOEGHHOCTH TIOJOOHBIX TEXHHYECKHX
peueHui;

IO.N.HemunnoB wu ['.I®openroxk (I'TT HHUHWCK Munperuonctpos YKpauHbl)
«CelcMOCTOMKOCTh BBICOTHBIX 3[aHUN, YKpauHCKUI ombIT». B 10KiIane mnpeacTraBieHbl
pe3yabTaThl HCCIIEIOBAHUMN 110 BOIIPOCAM IPOEKTUPOBAHUS BBICOTHBIX 3/IaHUN B CEICMUYECKUX
paifonax. IlpoBeneHo 0000lIeHHE MEXIYHAPOAHOTO OIBITa MPOEKTUPOBAHUS BBICOTHBIX
3MaHUi U coopyxeHui. JlaHo 06001IeHre METOIOB OIpeesieHs] CECMUYECKOil Harpy3ku B
pPa3JIMYHBIX CTpaHaxX M PEKOMEHAALMHI MO MIPOCKTUPOBAHUIO BBICOTHBIX 3JaHUN. PaccCMOTpeHBI
MpUMEPHI BO3BEACHUS BBICOTHBIX 3/1aHUi B KueBe, B celicMUUecKux paiioHax YKpauHbl U psiaa
3apyOexHbIX cTpaH. [loapoOHO aHANIM3UPYIOTCS COBPEMEHHBIE KOHCTPYKTHUBHBIE CHCTEMBI,
IIPUMEHSEMBIE U1 CTPOUTENIBCTBA BBICOTHBIX 3aHUM.

N.H.TuxonoB (AO «HUL] CrpourensctBo HUMXb um. A.A.I'Bo3neBa», P®) «HoBsiii Bua
apMaTypHOTO TMpoKaTa /s JKeIe300€TOHHBIX KOHCTPYKUMH 34aHUIl U COOpYyKEHHi
CTPOSIIIUXCS B CEHCMUYECKUX palioHax». B Mokiaze mpencTraBiieH HOBBIM BHJ apMaTypsl ¢
npoduieM, 06Ja1al0UMM HU3KOPACIOPHBIMU CBOMCTBaMU. DPPEKTUBHOCTH HOBOTO MPOGuIIs
apMaTypbl OINpEAENsSeTcs €ro YHUBEPCaIbHOCThIO MPU MPUMEHEHUHM KaK B OOBIYHOM, TaK U
CEHCMOCTOMKOM CTPOUTEIBCTBE.

YetBeprast cexmus Obuta mocBsieHa «O1eHKe ceHCMUIeCKO ySI3BUMOCTH M CECMUYECKOTO
pHUCKa, PEKOHCTPYKIMH, YCUJIEHUIO U BOCCTAHOBJICHHIO 3/IaHUN U COOPYKEHUI.

Ha ueTBepToii cekIiu ObUIH BBICTYIIAHbI CIETYIONIIUE TOKIAIbI:

V.11 AzpiranueB, Y.T.beramues u  K.T.Kan6omoroB  (Ksipremcran)  «Ortenka
CeliCMOCTOMKOCTH 3/1aHUi cylecTByIomIen 3acTpoiiku B Keipreizckoit PecriyOimke».

@®.I'T'abudos, E.M.llok6apor u X.P.bast (AsHUMCA, KasHUNCA, 3enmxanckuii
(Upan) texHudveckuii yHuBepcuteT), «K Bompocy 00 OIlGHKE CEHCMUYECKOro pUCKay.
B noxnane mpuBOAMTCS CUCTEMHBIM AHAINW3 W3BECTHBIX METOJMK OLEHKH CEHCMHYECKOTO
pucka. [Ipennaraercss ompeneneHHas KOHUEMIMS paclIMGpOBKM U OLIEHKH CEHCMHYECKOTO
pHUCKa 71 pa3BUBAIOLIMXCS TOPOJIOB, /1€ CYIIECTBYIOIINE 30aHUS U MAMATHUKU OKPYKAIOTCS
COBPEMEHHBIMM 3JaHUSIMU U CcoopyxkeHusAMH. [lo DpennokeHHOW METONMKE CpEeIHUU
CeMCMUYECKUN PUCK MOXET OBbITh ONpeAeJeH CyMMapHbIe NPOM3BEIEHUS BEPOATHOCTEH
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MOJTyYEeHHUS OTIPE/ICIICHHOTO yiiep0a OT 3eMIJICTPsICEHUs], BBI3BAHHOT'O IPUYMHOM UM COOBITHEM

OIIpEAEIIEHHOTO TUIIA.

C.C.CymaitmanoB u H.A.XampabaeBa (Y30ekucran) «Pe3ynbTaThl OIIEHKH TOTCHIIMAJIA
nepcoHaia AO AI'MK 1no CHMXXEHUIO CEMCMHUYECKOro pucka». B mokiane paccMOTpeHbI
Ba)KHBIE COCTAaBISIOIIME TOTEHIMAlla 4YeloBeueckoro ¢akropa Ha TMpUMepe IepcoHaia
AJMAaIBIKCKOTO TOPHO-METAIITYPrUYeCKOro KOMOMHATA K BBHIIIOJHEHUIO CBOMX O0S3aHHOCTEH B
YpE3BBIYANHBIX CUTYAIUSAX, CBSI3aHHBIX C 3eMJICTPSACEHUSIMU. BbIJIO MPOBEIEHO aHKETUPOBAHUE
Cpeay MH)KEHEPHO-TEXHHUYECKOTo IepcoHana KOMOMHATA IS OLEHKH CEHCMHYECKOro pHCKa,
I/Ie YYUTHIBAIMCH TIOTEHIIUAIBI 3HAHUH, ONBITA, CIIOCOOHOCTEH U TICUXUYECKOTO COCTOSHUS.

b.C.Opno6aes, b.M.CeutoB, A.M.CanrunoB u I1.C.A6abikeeBa (Kbipreizcko-Poccutickuii
CnaBstHCkMii  yHMBepcHTeT, OIICKMHA  TEXHOJOTHUYECKHH  YHHUBEPCUTET) «AHAIM3 U
knaccupukanus (GopMm  celicMUYECKUX paspyllieHud 3naHuily. B nmokiame  ngetanbHO
MPOAHATM3UPOBAHBl OTYETHl MO HMTOraM CHJIBHBIX 3€MIIETPSICEHHM M HCCIEI0BaHbI (hOPMBI
CEHCMHUYECKUX Pa3PYyLICHUN.

29 wmronsa 2018 1. OBUT TPUHAT TPOEKT MOCTAHOBJICHUS KOH(MEpPEHIMH W OHa ObuIa
TO>KECTBEHHO 3aKpPbITa.

Marepuainsl KOHQEepeHIIMY ObUTH OMyOJIMKOBAaHBI B BUJIE OTACIHLHOTO COOpHUKA.

K.T.H. ®.I'.I'a6udoB (A3HUINCA)

k.T.H. E.M.Illok6apos (KasHUNCA)

Kk.T.H. Y.T.Beraiaues (pektop MexayHapoIHOro YHHUBEPCHTETA
MuHOBanmoHHBIX TeXHOIOTHIN)
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Elmi-texniki maqalonin hazirlanma qaydalart

Elmi-texniki moaqgalo elmin asagidaki istiqgamotlorina uygun olaraq elmi yeniliklori oks

etdirmoklo hazirlanmalidir:
. Memarliq vo gohorsalma.
. Zdlzoloyadavamli tikintilor.
. Insaat konstruksiyalari, bina vo qurgular.
. Geotexnika va ingaatin ekologiyasi.
. Insaat materiallar1.
. Insaatin toskili va idara olunmasi.
. Tikinti norma vo qaydalarimin tokmillogdirilmasi.
. Tikinti praktikasinda beynalxalq vo respublika yeniliklori.

Elmi moqaloalor azorbaycan, rus va ingilis dillorindo hocmi 3 sohifodon az, 8 sohifodon
¢ox olmamagqla formati: A4, faylin formati:MS Word vo ya RTF; Times New Romanda 12
sriftlo, 1 intervalla yigilmalidir; veraqin konarlari: yuxari vo asagi toraflor-2 sm, sol toraf-1,5
sm,  sag torof-3 sm. Ogor moqgalodo sokillor olarsa, sokillor motno uygun olaraq
elektron gokildo 1 dyiimds 300 pikseldon ( vo ya 300 dpi ) az olmayaraq jped, tiff vo ya eps
formatinda yerlosdirilmolidir.

Sokillar gokilalti yazi vo siralama ilo miisayist olunmalidir .

Istifads edilmis odobiyyat siyahis1 AAK-1n toloblorine uygun tortib olunmalidir.

Fiziki qiymatlorin 6l¢iilori vo parametrlori CU sistemi ils verilmalildir.

Mogqalolor asagidaki ardicilligla yigilmalidir: veraqin solunda yuxarida UOT; 1
intervaldan sonra mogqalonin adi1 12 keql adi sriftls, gara; 1 interval, miiollifin (~lorin) adi,
atasinin adi, soyadi 12 keql sriftlo kursiv, qara; 1 interval, toskilatin tam adi, sohor 12 keql
sriftlo, kursiv; 2 interval, magalonin matni.

Yuxaridaki toloblora uygun olmayan magalslor gobul olunmur.

Moasul katibin elektron tinvani: e-mail: azimeti elmikatib@mail.ru;
tel. (012) 597 51 46 (alava 205)
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Hpaeuﬂa n0020Mo6KuU HtlyllHO-me)CHu‘leCKOﬁ cmambobu

[IpyHMMarOTCsT OpUTMHAIBHBIE CTaTbU IO IIMPOKOM  TEMaTHUKE  apXUTEKTYpBHI,
IPaOCTPOUTEIBCTBA, CTPOUTENBHBIX KOHCTPYKLIHH, CEMCMOCTOMKOIO CTPOUTEILCTBA,
TEOTEXHUKU BOJIOCHAOKEHMsI M KaHAIM3allUU, COBEPUICHCTBOBAHUS CTPOMTEIBHBIX HOPM H
IpaBUJI, OPraHU3alMU CTPOUTENBHOIO IPOU3BOACTBA U CTPOUTEIHHON IKOJIOTUH.

CraTby NPUHUMAIOTCA B TE€YATHOM M DJIEKTPOHHOM BHJE, 00beMOM OT 3-8 CTpaHMIl
TEeKCcTa, HAOPAaHHOTO Ha  KOMIIBIOTEpE M HamedaTaHHoro umpudrom 12-ro kerns ¢
OJIMHOYHBIM MHTepBasoM ). Ilons: cieBa, cBepxy u cHM3Y - 2cM, cpasa- 1 cM.

CraThu NpUHUMAIOTCA Ha a3epOaiiKaHCKOM, WJIM aHTJIUICKOM , WJIH PYCCKOM SI3bIKaX.

B Havaine cratbu B 1€BoM yriy ykassiBaercs Y (K.

Crarpu compoBoxkaatorcs aHHoTamusMu (o 100-150) crmoB Ha a3zepOalKaHCKOM,
AHTJIMICKOM W PYCCKOM SI3bIKaxX, a TaKXe CIIMCKOM KIo4eBbIX cioB (5-10 cinoB) Ha
azepOalKaHCKOM, aHTJIMIICKOM U PYCCKOM SI3bIKaX.

HazBanue crartby, dbamunus M MHUOUANBl  aBTOpa (AaBTOPOB), JalOTcd Ha
azepOalKaHCKOM, aHIJIMMCKOM U pycckoM si3pikax. @Damunus (1) aBTtopa (OB)
COIIPOBOXKIAIOTCA JIOJDKHOCTBIO, MECTOM pabOThl M 3JIEKTPOHHBIM  aapecoM. CTpyKTypa
CTaTbM JOJKHA IO BO3MOXXHOCTH BKJIIOYAaTh  BBEJEHHE, METOJUKY HCCIEIOBAHUS,
XapaKTEePUCTHKY 00bEKTa UCCIIeIOBAHUS, PE3YJIbTAaThl M BHIBOJIBI (3aKIIOUEHHE).

EnextponHast mouta OTBECTBEHHOIO cekperaps: e-mail: azimeti_elmikatib@mail.ru;

tel. (012) 597 51 46 (alava 205)
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