7,12% 9TOIr0 MHUHCPAJIBHOI'0 MOPOMIKAa COCTOAT M3 HUI'OJIbYATBIX W JIMCTOBUIHBLIX YaCTHII.
XBOMHBIE TOPOJIbl BCTPEUYAIOTCSA B OCHOBHOM B JIMANa30HE pPa3MePOB YacTull oT 45 10 45 MUKpPOH
u 1-14 MukpoH.

[To pesynpTaTam MPHUBEAECHHOTO BBIIIE ONTUYECKOTO aHAIM3a TPEX BUAOB MHHEPAIbHBIX
MOPOIIKOB MEXTy COOO0M OBLI ClIeaH CICIYIONINI BHIBOI:

- pa3Mepbl YacTUI[ MHHEpAIbHOIO IOPOIIKA, MOJYYEHHOTO W3 CJIAHIIEBOW MOPOJIbI,
pacIoyio’keHsl B OJIM3KOM MOCIe0BaTENbHOCTH. [IpenMyIecTBO 3TOro B TOM, YTO OH MO3BOJISET
MOYTH MOJIHOCTHIO 3aHSTh TY YacTb, KOTOPYIO HEOOXOAMMO 3alOjIHUTh MEXKIY KPYIMHBIMH U
MCJIKHMMHU 3aIIOJIHUTCIIAIMH B CMCCH.

- MUHEPaJbHBIM MOPOIIOK, MOJYYEHHBIH M3 CIAHIEBbIX IOpPOJ IO CPaBHEHUIO C
MHUHEpaAJIbHBIM MTOPOIIKOM HM3BECTHAKA M a3IMKpeTa KyOudeckoil (opMoi 4acTHl] U HaTUYUEM
OUYEHb MAJIOTO KOJIMYECTBA UTOJIBYATHIX YACTHII.
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HCCJEJTOBAHUE CBOMCB CJIAHIIEBBIX ITOPOJ] KAPHEPA
“Y3BEKUCTAH”

N.C. Caguxos, A. M. Kapabaes
TamkeHTCKuil rocyJapCTBEHHBIN TPAaHCIIOPTHBIN YHUBEPCUTET,
yi. Anbuixompkaesa, 1, 100067, r. Tamkent, Y36ekucran, ab.karabayev@gmail.com

B cratee moOKa3bIBa€TCS BAXKHOCTH pPOJM MHMHEPAJIBHOIO TOpOIIKAa B COCTaBe
acanpTOoOeTOHHOM cMmecu. JlaHbl 3HA4YeHUs YIENbHOM TOBEPXHOCTH IIEOHs, TecKa,
MHUHEpAJIBHOIO IOPOIIKAa M CyMMapHas NOBEPXHOCTh KaMEHHBIX MarepuanoB. [Ipemioxena
3aMeHa TPAAULUOHHO IPUMEHSAEMOI0 HM3BECTHIKOBOIO IOPOIIKA HA MOPOLIKK U3 CIAHLEBBIX
TOpHBIX MopoA. M3yueHbl XUMHUYECKHUH COCTaB, (PU3MKO-MEXaHMYECKHE M TEXHOJIOIMYeCKHe
CBOWCTBA MpEUIaraeMoro MHHEPAJbHOTO TMOpOoIIKa Kapbepa ‘“Y30ekuctan” PecmyOnuku
Kapakannakcran. B xumuueckom coctaBe CIaHIEBOW MOpPOAbI MPeodIadaoT OKCUI KPEMHUS,
OKCHJI QJIFOMUHUS M OKCHJ KaJbIsl. Y CTAaHOBJIEHO BO3MOXKHOCTb MOJYUEHHUs CIAHIIEB OJIOKOB,
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(Gpe3upoBaHHBIX W TIOJMPOBAHHBIX IUIAT, IIEOHS, TecKa M cTpouTedabHoro kamus. Ilo
PaAMOAKTUBHOCTHU CJIAHIIEB MOKHO OTHECTH K | Kiaccy m peKOMEHAYeTCsl UCIOJb30BaTh UX BO
BCEX BHUJIaX CTPOHUTEILCTBA 0€3 OrpaHUYCHUN.

KiarueBble cioBa: yAaciibHasgd ITOBEPXHOCTD, MI/IHepaJIbeIf/’I IOPOIIOK, CJIaHLCBas IOpoJa,
Kapbep, XHUMHAYECKHM COCTaB, TCXHOJIOTMYCCKHE CBOICTBA.

[Tpouecc 0ObeqUHEHNSI MUHEPAILHOTO MOPOLIKAa ¢ OUTYMOM HMMeEET BaKHOE 3HaueHUE B
CTPYKTypoOOpa3oBaHuu acHaibTOOCTOHOB. OTO CBS3BIBACTCS C Pa3BUTOM  YICIBLHOMN
MOBEPXHOCTHIO 36pEH MUHEPAJILHOTO nopoiika. Hampumep, yaenbHas NOBEpXHOCTh 3€PEH IIeOHS
He npesbimaer 10 cM2/r, necka — 100 — 200 cm2/r, a MmuHepanpHOTO Topomika gocruraer 4000
cm2/r. B 100 r. cmecu acdanpToberoHa tuma b (uMeromem B cBoeM coctare 45 % miedns, 45 %
necka 1 10 % MUHEpaTbHOTO MOPOIITKA) CyMMapHast MOBEPXHOCTH 1IeOHs OyneT paBHa 45 x 10 =
450 cm2/r, mecka 45 x 200 = 9000cm2/r, muHepanbHoro noporika 10 x 4000 = 40000 cm2/r. Ecnu
NPUHATH CyMMapHYIO TOBEPXHOCTh BCEX MUHEPAIbHBIX MaTepuanoB 49450 cm2/r 3a 100 %, To Ha
noutro meons npuxoautcs 0,91%, necka — 18,2 %, muHepansHoro nopomka — 80,89 %. Mimenno
TaKOe€ BBICOKOE 3HAYCHHEC y/EIHHON TTOBEPXHOCTH MUHEPAILHOTO MOPOIIKA MO3BOJISIET €My TIPH
KOHTaKTe ¢ OUTYMOM, MEPEBOIUTH MOCIEIHUI B IUICHOYHOE COCTOSTHUE, U3MEHSS €r0 CTPYKTYPY
u cBoiictBa. (OOOCHOBBIBACTCS BO3MOXKHOCTH 3aMEHBI TPATUIIMOHHO TPUMEHSEMBIX B
achanbToO0eTOHAX U3BECTHIKOBBIX MHHEPAIBbHBIX MTOPOIIKOB HAa IOPOIIKH U3 CIAHIIEBBIX TOPHBIX
HOPO/I.

Pa3zpabatbiBaeTcsi cocTaBbl  acalbTOBBIX  BSOKYIIUX  BELIECTB C MPUMEHEHUEM
MUHEPATBHBIX TIOPOIIKOB U3 CJIAHIICBBIX TOPHBIX TOPOJ, OMPEACISIOTCS WX (U3UKO-
MEXaHUYECKHUE XapaKTePUCTHKU. YCTAHOBJIEHO, YTO Aac(albTOBSXKYIIUE C MPUMEHEHUEM
npeiaraeMblX ~ MHHEPAIBHBIX ~ IMOPOIIKOB  OOJQJAaf0T  MOBBINICHHBIMH  3HAYCHUSIMU
BOJIOCTOMKOCTH, YTO TIOJOXKHUTEIbHO CKa3bIBa€TCS Ha BOJOCTOMKOCTH ac(albTOOETOHOB U
YIIYYIIaeT MOKa3aTelu J0JITOBEYHOCTH ac(haaTbTOOSTOHHBIX TOKPBITHIA.

Hamu n3yuen xumuueckuid coctaB (Tabin. 1), pu3MKo-MeXxaHMYECKHUE U TEXHOJIOTUYECKUE
cBoMcTBa (Tabn. 2) mpengaraeMoro MUHEpPaabHOTO mopoika. OIWH U3 HUX SIBISETCS Kapbep
“V30ekucran”. Hmke maHbl cxeMaTHdeckas TeoJioTWUYEecKas KapTa M CXeMaTHUYeCKUi
Te0JIOTHUECKHUH pa3pe3 CIaHIeB Kapbepa «Y30ekucrtany(puc.1).

Kaprep Y30ekucran Haxoautcs B bepyHuiickoM paiioHe, B 14 kM ceBepHee moceika U
Kene3HogopokHou cranmuu Jlyctnuk Pecnyonmuku KapakanmakcTaH., ¢ KOTOPBIMU CBSI3aHO
TPYHTOBOM JOPOrOM.

C TIOBEpXHOCTH TPOAYKTUBHBIE IOPOABI TEPEKPBITHl COBPEMEHHBIMHU IEOHHCTHIMHU
AITIOBUANIBHO-/IETIOBUATIBHBIMU OCaJIKAMH MOITHOCTBIO 10 1 M, Ha rnybuny ot 0,1 mo 2,0 M (B
cpennem 0,8 M) claHIbl 3aTPOHYTHI BhIBeTprBaHUEM. CIaHIIBI TIPEICTABIISIOT COO0M Cepyro 110
TEMHO-CEpPOH TOPOJly C OPUTHHAIBHBIM CTPYKTYPHO-TEKCTYPHBIM PHUCYHKOM, OOYCIOBICHHBIM
KaK YaCTUYHBIMA W3MEHCHHSIMH MHUHEPAJIHHOTO COCTaBa, TaK M HAIMYUEM MPOCIOSK M JIMH3
MpPaMOpPOB, THE3 M BETBSIIMXCS MPOKHUIKOB OEJIOT0 U KeNToBaToro kaneiuta. OCHOBHas Macca
MIOPOJIBI CKPBITOKPUCTAIUTHYECKAS FJTH MEITKO3EPHUCTASI C OOMITLHBIMH KPYITHBIMH TTOP(UPOBBIMU
BBIICTICHUSIMH OMOTHTA TMOYTH YEPHOTO I[BETa, MMEIOIIMMHU YETKO BBIPAKEHHYIO JMHEHHYIO
OPUEHTHPOBKY MapajuIeIbHYIO MPOCTUPaHUIO TIopo1. Beinenenus (rue3na) OMOTHTa COCTABIISIFOT
10 30-40 % u Gonee oT 0b1IeT0 00BEMA TOPOIBI.

Teopernuecknii BeIxoj OJIOKOB Ha BCIO TOPHYIO MAacCy B IIEJIOM IO MECTOPOXICHHUIO
cocraBiseT 54,02 %. B oneITHOM Kapbepe 3TOT mokasareib cocTaBisul 30 %, B TOM 4HCIIE 110
rpynmnam: Il rpynma - 5,8 %, Il rpynma - 8,7 %, IV rpynmna - 6,7 %, V rpynmna - 8,8 %.

Beixon mut Tommuuoit 30 MM ¢ 1 M3 GnokoB coctaBun B cpenHeM 6,62 m2. Ilocne
MOJIMPOBAHUS TUTHTHI IIPHOOPETAIOT 3ePKATBHYIO TIOBEPXHOCTD.

TexXHONIOrnYeCKUMH HCCIET0BaHUAMU (B TOM YKcie Tpex 010koB Ha HykycckoM rpaHUTHO-
MpPaMOPHOM 3aBO/I€) YCTAHOBJIEHA BO3MOKHOCTD TTOJTYICHHUS:
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- U3 HE 3aTPOHYTHIX BHIBETPUBAHUEM CJAHIIEB OJIOKOB, oTBedaromux tpedoBanusm ['OCT
9479-76 "bnoku U3 MPUPOTHOTO KaMHS JIsl IPOU3BOJICTBA OOJIMIIOBOYHBIX U3AETUN";

- (hpe3MPOBAHHBIX U MMOJMPOBAHHBIX IUIUT COOTBETCTBYIONIMX 10 pazmepam 'OCT 9480-76
"ITuTHl OOMIIOBOYHBIE MUJICHHBIE U3 MPUPOIHOTO KaMHS'";

- mebHa U mecka jaekopatuBHBIX cooTBercTByrommx ['OCT 22856 "lllebenb u mecok
JEKOPaTUBHBIE U3 IPUPOAHOTO KaMHA'";

- ctpoutenbHOro kamus cootBerctBytoiero 'OCT 8267 "lllebenb U3 mpupogHOTO KaMHs
JUISL CTPOUTEIBHBIX paboT".

Tabnnna 1. XuMHuueckuii cocTaB CiaaHIEB, %o:

oT 110 cpen. oT 110 Ccpe.
SiOz 25,57 54,15 | 45,18 Na.O 1,31 2,93 2,00
Al;O3 7,13 18,33 | 12,79 K20 0,46 3,20 1,85
Fe O3 0,50 3,30 1,35 CO2 0,64 25,90 | 11,66
FeO 0,90 5,24 3,58 SOscymar. <0,10 | 0,50 0,26
TiO> 0,21 0,65 0,43 SO2¢ymdun 0,90 1,29 0,32
CaO 6,59 32,81 | 16,90 H>0 tipu
MgO <0,30 |4,10 2,32 105°C <0,10 | 0,27 0,14
MnO 0,03 0,11 0,06 ILILII. 6,52 26,52 | 12,85
P20s 0,07 0,24 0,14
Tabnuna 2. PU3HKO-MEXaHUYECKHE U TEXHOJIOTHYECKHE CBOMCTBA CIAHIIEB
oT 110 cpemHe
e
a) IOBEPXHOCTHBIC MTPOOBI
- 0ObeMHas Macca, r/cM° 2,36 2,79 2,57
- Bogormoriomenue, % 0,11 4,27 2,19
- mopucTocTh dhdexTrBHAs, %o 0,30 9,91 5,10
- Ipe/ieT MPOYHOCTH Ha CKATHE B CYXOM
cocrosgaun, MIla 37,74 149,33 | 93,53
- Ipe/ieT MPOYHOCTH Ha CKATHE B BOJOHACHI-
IeHHOM cocTossHnH, MIla 46,69 178,69 | 112,69
- TIpeJIeTT IPOYHOCTH HA CKATHE TTOCIIe
HCIBITaHUS HA MOPO30CTOMKOCTh
(50 ukiioB), Mlla 23,73 116,80 | 70,27
- k09 pULHEHT pa3MsITyeHus 0,66 0,95 0,81
- HCTUPAEMOCTb, r/cMm? 0,80 3,01 1,91
0) mpoObI kKepHOBBIE (2127)
- 0011ast IIOTHOCTB, T/CM® 2,64 2,86 2,77
- IUIOTHOCTB, T/cM° 2,71 2,83 2,77
- BOJIOIIOTJIONIEHHE, %o 0,04 0,74 0,13
- mopucTocTh dpdexTuBHas, %o 0,13 1,99 0,30
- IOPUCTOCTh UCTHHHAS, Y0 0,36 2,06 1,21
- TIpeJiesl IIPOYHOCTH Ha CKATHE B CYXOM
coctostHUH, MIla 42,65 206,13 | 124,39
- HCTUPAEMOCTb, r/cMm? 0,80 3,01 1,90
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CxeMaTHHeCKan 2e0n0ZMHeCKAR KAPRTA
npoAbaeHHA kbapu-GWHoTHTOBbBE CaaHueb Yz20ekMcTaHd

[ OEULOECHHHE HaMHU W MATEPUAH ]
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YeTEEpTUUHNE OTAoMeHUA: 1| — necuyaHo-rpaEulHafA CHMECE: AEEOHCHAA CUCTEMA,
HUBHUO-CpEgHUG OTAENN, EBEpXHEKASAHCANCKARA NOACEUTA: 2 — USBECTHAKU op-—
FEHOMEHHHE, 3 — CAaHUHW HESpUY-EUCTUTOBHE [NPOJYKTUEHARA Toawa 1, 4 — us—
EECTHOBO—CAKAUC THE NOpoAn, 5 — craHYb poroBo0EMAHKOBO-EUOTUTOENE; B —
KOHTYR MOLCHETE ZANac0E M KaTeropud Cy.

CxemMaTHHeECKMA 2e0A02MHecKMA pazpes no AdHuKM A-B
npoAbaeHua khapu-ovoTuTobbx cnaduet Yz0ekucTaH
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JEBOHCHAA CUCTEMA, HURHUN-CPEgHULN OTASN, BEPXHEKAZAHCANCKARA NOACEUTa! 1 — usEECT-
HAKL OPraHoreHHHE, 2 - CA3HUH KE3PY-EUOTUTCOENE [MOMNE3HAA TolWa ], 3 — USBEC THOBO- k=
AUCTHE CASHYH, 4 — CASHUW POroEC—OEMAHKOEO—EUOTUTOEHE; 5 — KOHTYP NOACUETA ZaNAaCOE

Mo RATEropUU Cy.

Puc. 1.

PannoakTMBHOCTH CAHIICB HaXOAMWTCS B Tpeaenax 8-12 MKp/dac, 9To B COOTBETCTBUH C
tpeboBanusiMu HPB-76 mo3Bonsier oTHecTH uX K | Kiaccy W HCHONB30BaTh BO BCEX BHUAAX
CTPOUTENHCTBA 0€3 OTPaHNYCHHIA.

[To cOXHOCTH TeOIOTUYECKOTO CTPOCHUS ¥Y30EKHCTaHCKOE MPOSBICHUE CIAHIEB KBapIl-
OuoTUTOBBIX cornacHo MHCTpyKuu I'K3 otHOCHTCS KO 2 rpymme.

3anachl CIIaHILIEB MOJCYMUTAHBl METOAOM T€0JOTMYECKH OJHOPOJHOTO Teia A0 YPOBHS
ropuzoHTa +50,0 M, ¢ yueToM TpeOoBaHMI TEXHUYECKOro 3ajaHusi MUHIpoMCTpoiiMaTepraos,
MpeAyCMaTPUBABIIMM BBISIBICHUE 3amacoB ciaHieB no kareropuu Cl, yaoBIeTBOPSIOMIMX
tpeboBanusm 'OCT 9479-76 "bnoku U3 mpUPOIHOTO KaMHS JIJIsl IIPOMU3BOJICTBA OOIHIIOBOYHBIX
IIUT".
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INFLUENCE OF THE INERTIA FORCE OF UNDERGROUND PIPELINE
SYSTEMS UNDER SEISMIC LOADS

Sh.Sh. Shojalilov
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1-House of Temiryulchilar street of Mirabad District of Tashkent City, Uzbekistan, shuxrat0648@gmail.com

The article provides research on assessing the degree of influence of inertial forces when
solving problems of seismodynamics of underground polymer pipelines. The problems of the
stress-strain state of underground pipeline systems under seismic impact are considered. The tasks
are solved by analytical methods. Dangerous points of occurrence of maximum normal stresses
under the influence of seismic loads on the underground pipeline of elastic interaction in the "pipe-
soil" system are determined.

Key words: inertial force, seismodynamics, interaction in the "pipeline - soil" system,
underground pipelines, normal stress.

Extensive structures - pipelines, tunnels, bridges, foundations of extended buildings, etc.
during earthquakes behave differently in comparison with high-rise structures - buildings, towers,
and therefore the former, in addition to inertial forces, also experience forces caused by soil
deformation. The development of the pipeline system cannot be realized without ensuring a high
level of reliability of structures. Thus, world experience shows that almost every major earthquake
leads to damage to pipelines.

Influence of the inertia force of underground pipeline systems under seismic loads.

The seismic action on an underground pipeline is the field of soil displacement determined
by seismic waves with a finite velocity of their propagation. Seismic waves are represented by a
spectrum of similar waves of different lengths, each of which dominates in different periods of the
earthquake impact. Underground structures are mainly destroyed by inertial forces caused by
earthquakes. In this case, the interaction of the structure with the base can also affect the properties
of the stress state. Damage and destruction of a structure does not affect the neighboring life, such
as underground support systems (primarily pipes), where the force of inertia only slightly affects
the mutual forces in the "pipe-ground” system, in some cases they can be ignored simplifies some
tasks. At the same time, the collapse of part of the underground structures (piping systems) leads
to the failure of the entire system.Seismic action on an underground pipeline is the field of soil
displacement determined by seismic waves with a finite velocity of their propagation. Seismic
waves are represented by a spectrum of similar waves of different lengths, each of which
dominates in different periods of the earthquake impact. Therefore, in some cases, the forces
caused by soil deformation during an earthquake can play a major role than inertial ones. It should
be noted that for overground structures inertial forces play a leading role, and for underground
structures, these forces are insignificant in some cases.

Differential equations of underground pipelines without taking into account inertia forces
under seismic loads

U p(u-u,)=0, 1)



