INTERNATIONAL
ASSOCIATION OF
FOUNDATION
CONTRACTORS

JC

MEXYHAPOHAR ACCOLIMALINA
OYHOAMEHTOCTPOMTENEN

WHHOBALIWOHHAA KABEJIbHO-TIPOBOAHWKOBAA
NPOAYKLWA: PELUEHUE CYLLUECTBYHOLIUX NPOBJIEM
B HEPTETUKE

Peluenune npo6nem rpo3o3ailurbl BO3yLWHbIX J13M
NoBbILEHUE HAEXHOCTH rPO303aLUMTHLIX TPOCOB

[Tocnennee BpeMs K HafjeXKHOCTH Tpo3o3amiuTel BJI
110 u BhIlIe IpeBSABIsETCS BCe 6Oee BBICOKIE Tpe-
6oBaHMA, 06YC/TOB/IeHHbIe MHOXKECTBOM HEJJOCTATKOB
kaHatoB Tuna TK u C, npuMeHABIINXCA B KadecTBe
rpososamuTbl. OCHOBHOI HEJOCTaTOK OLMHKOBaH-
HbIX KaHaTOB HM3Kasd KOPPO3MOHHAA CTOIKOCTD.
Cpok sxcrmyartaruy Kanara TK cormacao TOCT ne
6omee 20 net. Takum obpa3om 3a BpeMs 9KCIUTyaTa-
IO THMHHMHM HeOGXOI.[HMO TpHUXKObI 3aMeHUTE TpOC.
Ha mpaxTuke ke p>kaBble TPOCHI NPOJO/IKAIOT 3KC-
IJIyaTHpPOBAaTbCA B CBA3M, C YeM PacTeT KONUYECTBO
aBapuit. CornacHo cratuctuke [IAO «Poccetn» us-3a
KOppO3MM IIpouCcXoAUT 0Komo 40% Bcex OTK/II0UeHMIt
CBA3aHHBIX C TIpO303alUTHBIMU TpocaMu. Henbss
He OTMeTUTD elllé Of[IH CYILeCTBEeHHbIN HeJOCTATOK
OLIMHKOBAHHOII CTa/I!, a MMEHHO HU3KYIO CTOMKOCTDb
K BBICOKMM TeMIlepaTypaM. Ileperpes ceoimre 100 °C
OLIMTHKOBaHHOT'0 KaHaTa HeM30eXXHO IIPUBOJNT K pas-
PYLIEHMIO LIMHKOBOTO IIOKPHITHAL.

[pepnpustie OO0 «9M-KABEJIb» paspaborano
Tpoc Ha 6ase CTa/lbHOI IPOBOIOKN IUTAKMPOBAHHOI
amoMmuHMeM. [TmakupoBanme — MeTo HaHeceHUA
TOHKOTO 3aIMTHOTO C/I0S1 MeTajla Ha MOBEPXHOCTb
OPYTOro MeTajUla, B IAHHOM CJIy4ae a/llOMMHMA, Ha
CTaJIbHYIO IIP OBOJIOKY, IIPU KOTOPOM ITPOUCXOMMNT XO-
JIOJIHAasA CBapKa MeTaJUIOB 3a c4eT OOJIbIION CaB/Iy-
Balolel cuibl. [71aBHO 0COOeHHOCTBIO 3TOTO METO-
Ia sBAeTcs B3auMHaA Aupdys3ns MeXIy aToMaMu
MeTa/7IoB. PaspaboTaHHBIl TPOC IOTHOCTBIO UJIEH-
TUUEH 110 KOHCTpyKLuu KaHataMm TK, umeer TOT ke
HabOp ceyeHMIT U JUaMeTPOB.

[IpoBenennsie uctipitanus gupmoii J-Power Systems
Company mokasami, YTO KOPPOSMOHHAsA CTOMKOCTD
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BETEH WHHOBALIW B NIPOEKTAPOBAHWM M CTPOMTENbCTBE ¢

IIPOBOJIOKH, IVTAKMPOBAHHOI a/TFOMIHIIEM, TIOMellleH-
HOI1 B pacTBOP 3/IeKTPO/INTA BABOE BbIIlle OI[MHKOBAaH-
Hoit. Ha cmaiijax HarmAgHoO BUAHO, KaK IIPOMCXOANUT
kopposus. IlpoBomoku M3 cTamm, MHIaKMpOBaHHOIM
amoMyHuIeM, rocie 3000 yacoB HaxoXK[IeH! B KaMepe
COJIIHOTO TYMaHa He JIMeeT OYaroB MOpakeHNs prKaB-
YITHOI, TOT/a KaK 06pasel] 13 OLMHKOBAHHOM ITPOBO-
JIOKM ITOTHOCTBIO KOPPO3MPOBaJlL

Mpeumywiectea I'TK.

1. YacTo moBpeXIeHHbIe IPOBOIOKN BBIIIETAIOTCSA
M3 IIOBMBA ¥ 3aMbIKAIOT Ha PS/IOM PaCIIONIOXKEHHbII
nposop. Tpoc I'TK mpedbopmupopan takum obpa-

30M, 4YTO IIPOBO/JIOKM HE BbIIIJIETAOTCA.

2. I[Ipu mpoTekaHUM TOKOB KOPOTKOTO 3aMbIKaHMA
TPOC HarpeBaeTcs 0 KPUTHUECKUX Temmeparyp. Vs-
BECTHO, UTO I[MHKOBOE MOKPbITHE paspyllaeTcsa Ipu
teMrepatype cpbinte 100 °C. Ilocne yero Tpoc skc-
IUTyaTupyeTcs 6e3 KOPpO3MOHHOTO IMOKPHITIA. AJTio-
MIHIeBOe MOKpbITHE He paspyllaeTca IMOocie Kpart-
KoBpeMeHHOTo Harpesa jjo 400 °C.
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3. IIpn nonaganuyu MOTHUM B OLIMHKOBAaHHBI TPOC
YYacTOK BO3JIe/ICTBMA HarpeBaeTcsA M LIMHK IIPOCTO
cropaet. Yuactok Tpoca I'TK, mopgsepruyBuinii pas-

PAXY MOJTHUM, COXpaHAET KOPPO3UITHYIO CTOMKOCTb.

4. [rakupoBaHHBIN TPOC ABIATCSA CTOMKNUM K BO3-
JelCTBMI0 TOKa MOJIHMM C IIePEHOCHMBIM 3apsfioM
B 100 k11, cyMMapHas BepOATHOCTb KOTOPOI'O COCTaB-
nset 4,5 %, a BepOATHOCTD MOTAJJaHMA TaKOTO paspsi-
Ja B IMHUIO CTPEMUTbCA K HYIIIO.

MbI mpoBenu cpaBHUTENbHBIE WCTIBITAHMS OLWH-
koBanHoro Tpoca 11,1-I'(M3)-B-OXX-H-P u I'TK20-
0/70-11,1/87,
CTOMKOCTb K BO3MIEIICTBUIO TOKOB KOPOTKOTO 3aMbl-
KaHud, B maboparopun HTL] ®CK ESC.

INTaKMpPOBaHHOTIO a/lIOMMHMEM, Ha

Harper tpoca I'TK cocrasun 224°C, uto He mpe-
BBIIIAET JOMYCTHMMBIX 3HaueHWil. Takoil He3Haum-
TeJIbHBIN HarpeB He NMPHMBET HY K IIOTEMHEHUIO II0-
BEPXHOCTI TPOCa, HM K paspyLIeHUAM 3alIUTHOTO
aIOMIHIEBOTo c1osl. Bo BpeMs McHbITaHMIT TTOTHO-
CTBIO OTCYTCTBOBA/IM MIPU3HAKYU SKCTPeMaIbHOIO ITe-
perpesa, Takue KakK IIOTeMHeHle IOBEPXHOCTH Tpoca
VI €TO BOCIIAMEHeHHe.

[IpoBemenHbIe MCCIefOBaHMA MMOKa3aaM, 4YTO TPHU
IIpoTeKaHMM TokKa 6,64 KA 3a 1 cek. TemmepaTypa
tpoca 11,1-I'(M3)-B-OJK-H-P cocraBuma 6omee 580
°C. ChnepcTBMeM HarpeBa Tpoca [0 KPUTHMYECKMUX
TeMIlepaTyp CTajZlo0 MOMEHTajJbHOe BOCIIaMeHeHMe
CMa3KM Ha ITIOBePXHOCTH TPOca.

CETEH HHH!]BMIHH.-B MPOEKTUPOBAHWN W CTPOUTENBCTBEN 6-
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[TouepHeBmIasA MOBEPXHOCTb TPOCA ITOC/Ie MCIBITA-
HUI 3aCTaBIIAeT 3alyMaTbCA O Aa/bHelllel IIPUro-
HOCTH TPOca K SKCIUTyaTalui.

V3BecTHO, 4TO TeMIeparypa IUIAB/IeHUA IMHKA
419 °C, a npu Temneparype 450 °C nuHK Ha ITOBepX-
HOCTM CTa/I¥ CTAHOBUTCS PBIX/IBIM U JIETKO CIIaflaerT.
CobcTBenHo, 9T0T 3ddeKT 1 mposBUicsA B Busie Oe-
JIOTO IOPOIIKa Ha IOBEPXHOCTY TPOCa MOC/Ie 3aBep-
IIeHMA HUK/Ia ucnpiTanyit. O4eBUHO, YTO Ja/IbHell-
11ast SKCIVIyaTaIysA JaHHOTO TPOCa HeBO3MOJKHa.

Peluenune npo6nemel yBenu4eHue nepeaBaemoi
MOLLHOCTH 32 CYET PEKOHCTPYKLWM CYLLECTBYHILLUX
nan

B HacTosiee Bpems Bce ualile BOZHMKAET mpobieMa
Meperpy >KeHHOCT IMHUI M HEeBO3MOXXHOCTHU Iepe-
Havy JOTIOMHUTETbHOI MoHOCTH. OcobeHHO OCTpo
sTa MpobreMa BO3HUKAET B TOPOJICKOI 30HE U FOXK-
HBIX peruoHax, a Takke B pernoHax HedremoObIUm.
Ecnu ceuenne npoBofia Ha IMHNUY He MOJKeT IlepeflaTh
JOTIO/THUTE/IbHYIO MOIIHOCTD, @ 3aMeHa IIPOBOfla Ha
Gornblllee ceueHle HEBO3MOXKHA TI0 TIPUUMHE CTTabbIX
OIIOp ¥ HEeBO3MOXXHO OTBeJleHMe 3eM/IN [JiA CTPOou-
Te/IbCTBa Mapajjie/IbHONM JIMHUKU — pelleHMeM Ipo-
671eMBI MOXET CTaTh NMPUMEHEHNe BBICOKOTEMIIepa-
TYPHOTO IIPOBOJA.
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000 «9M-KABEJIb» paspaboTaHbl HECKONTbKO
KOHCTPYKIIMII BBICOKOTEMIIepaTyPHbIX IIPOBOJIOB,
IpeJHa3HAauYeHHbIX [/IA pellleHN:A 3aflad MOBbIIIeHMA
IPONYCKHOM CIHOCOOHOCTYM CYIIeCTBYIOMINX JIMHUIA
s/IeKTpoIepefiadll ¥ CHIDKEHMA 3aTpaT Ha PeKOH-
CTPYKIMIO CTapbIX MMHMIL. B wacTHOCTHM, MBI MOXeM
IpeIOKUTD BbIcOKoTeMMeparypHslit mposop ACIIT
¢ paboueit Temmeparypoit 150 °C u 6onee. Ilposopa
MOTYT IPUMEHATbCA KaK IPU CTPOUTENTbCTBE HOBBIX
JIMHUI B CeTAX C MMKOBBIMU M Ce30HHBIMU Harpyska-
MU, TaK U NIPY PEeKOHCTPYKIMM CTApbIX, IPOMYCKHas
CIIOCOOHOCTDh KOTOPBIX He ofeclieunBaeT pacTyLINil
cipoc motpebureneit. [IpenmymiecTBoM JaHHBIX
IPOBOJIOB AB/IAETCA TO, UTO IIPU PaBHBIX Maccora-
GapuTHBIX U (U3NKO-MeXaHWUYEeCKUX IapaMeTpax
OHM MMEIOT IIPOIYCKHYIO CIIOCOOHOCTB [0 2-X pas
BbIllle OTHOCHUTEIbHO CTaHAApPTHBIX mpoBofoB AC.
KoHcTpyKIisa mpoBoloB MOXKeT ObITh BBIIIOTTHEHA U3
TpareleBUIHbIX IPOBOJIOK, UYTO CHIKaeT BeTPO-TO-
JI0/lefHble HarPy3KM Ha ITPOBOI.

Tepmocrorikuit nposon ACIIT cocroutr us necy-
mICero cepcvYHMKa, CBMTOTO M3 CTAJIPHDBIX IIPOBOJIOK,
IUIAKVIPOBAHHBIX ATIOMMHMEM, CIIOCOOHOTO BBIIEp-
JKMBAaThb BBICOKME TeMIlepaTypbl 1 OOJIajaloulero
BbICOKOI KOPPO3MOHHON CTOMKOCTbIO i TOKOIIPOBO-
OslIeil YacTbIo U3 CIIaBa aIFOMMHMA C LIMPKOHMEM,
COXPaHAIIET0 MeXaHNYEeCKYIO IPOYHOCTD IIPH TeM-
neparype go 210 °C.

IIposog ACIIT nmeeT 3HaUNTEeNTbHbIE MPENMYIIIe-
CTBa IIO CPABHEHMIO ¢ 0ObIYHBIMM IpoBogamMu AC:

« 0ObIYHBIN amoMUHNIL Ipu Temmepatype 90 °C ot-
)KUTAeTCA U Pe3KOo TepseT MPOYHOCTH, clvtaB Al-Zr
coxpaHseT cBou cBoiictBa fo 150 °C, ¢ NMKOBBIMHU
Harpyskamu o 180°C;

« MOBBIIIeHNe TPOycKHOoU crtocobnoct JISII npu
TOM ke cedeHNN (asHBIX IIPOBOJIOB B 2 pasa;

* MIPAaKTUYeCKN IOTHOE OTCYTCTBIE BHEIIHEN Kop-
po3uM cTa/mi cepevHNKa;

« 06J1er4aeTcs Mpollecc IIaBKY TOIOTIea;

« HeOO/IbIIIMe CTPeIbl IPOBeca;

* TIO KOHCTPYKI[MM aHAa/IOTUeH K/IacCM4YeCKM IIpo-
BOfjaM. ITO MO3BOJIAET UCIONb30BATh BCe 3BECTHbIE
TUIBI apMaTypsl. KoHeuHo, apmMarypa Jo/DKHA OBITH
paccunTaHa Ui paboThI C BBICOKOTeMIIepaTypHBIMU
IIPOBOJJaMIL;
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« 671arofiaps yBeIMUeH IO IPOITYCKHOI CIIOCOOHOCTH
37IeKTPO3HePruy or 1,5 1o 2 pas 1npu ToM ke ce4eHNUN
1, KaK C/efICTBMe, YMeHbIIeHII0 MacChl IPOBOJa TO-
ABNIAETCA BO3MOXKHOCTb MCIIO/Ib30BaHMUA CYIECTBY-
rorux omnop JISII 6es nx 3aMeHsI WIK CTPOUTENBCTBA
HOBBIX Tpacc. [Ipu coopyxenun JISII cTpouTtenncTBo
OIIOp COCTaB/IAAeT OCHOBHYIO CTAaTbIO 3aTpaT;

O6mazast MeHblIIelf Maccoil ¥ TIOBBILIEHHON HPOY-
HOCTbI0, BBICOKOTeMIIepaTypHble IPOBOJa MO3BOJIA-
I0T 3HAUMUTEJIbHO YBeIMUYMBATb PACCTOSHUE MEXK[Y
ornopamu JISII, 4yTo gaeT BO3MOXXHOCTb MCIIONb30-
BaTh UX Ipu crpoutenscTBe JIII yepes pexn u B yc-
JIOBUSIX, KOIZIa CTPOMUTEIBCTBO OIM3CTOSALINX OIOP
3aTPYJHUTETIbHO B CBA3M C PA3/IMUHBIMU IIPUPOJHbI-
MM ¥ TaHAMA)THBIMY YCTTOBUAMMI.

KomnakTupoBaHHbie NpoBoja

B mocnennee Bpems cTano 1oCTaTOUHO paclpocTpa-
HEHHBIM IIpMMeHeHMe IPOBOJOB M3 TpamelueBus-
HBIX U Z 0OpasHBIX NPOBOJIOK B HAPY)KHBIM U BHY-
TPEHHUX IIOBMBAX. TaKue KOHCTPYKIUM INIPUJAIOT
IIpOBOOY IMANKYVIO MTOBEPXHOCTh M YMEHBINAKT OMA-
MeTp. ITO CIOCOOCTBYeT YMEHBUIUTb 00BEM TOJO-
nefja, 3a/iepKMBaIOLIErocs Ha MPOBoOjie U IIO3BOIUT
CHM3UTD BeTPO-TONONENHYIO HaTPY3KY.

000 «3M-KABEJIb» mnpepncraBnseT KOMITaKTH-
POBaHHBIII IIPOBOJ, C CEePeYHMKOM M3 CTall, IIa-
KIPOBAHHOJ a/IlOMUHMEM ¥ TOKOIIPOBOZALIMMI TIO-
BYBaMJ. YMeHBIIEHHBIN IUaMeTp TPOBOJA CHIDKaeT
mapycHblit 5¢pdekt u 06beM 06pa3oOBbIBaIOIIETICS Ha-
neput 7o 30 %. [magkasn Hapy>kHast MOBEPXHOCTD MPO-
BOJIa 3aMeJl/IAeT Ipoljecc 06pasoBaHA HaeAN 1 06-
neruaet ee cb6op. Cépoc Gombuioro obvema Hamegu
C TIpOBOJja MPUBOAUT K TOAOPOCY MPOBOAA U 3aMBbI-
KaHMIO Ha cocefHIon ¢asy. [Ipn mpumeHenun xoMm-
TaKTHPOBAHHOTO TIPOBOfIa KPUTHUECKOT0 06'hbeMa Ha-
nepyt 06pa3soBaThCA He MOXKET TaK KaK CPbIB Hajle[n
IPOU30TIIeT IPU 3HAUUTE/IbHO MeHbIIIelT HarpysKe.
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Kpome anturononegnoro sddexra nposoy obnapa-
eT TIOBBILIEHHO MEXaHNIECKOI IIPOYHOCTI TIPY TeX
JKe Beca-rabapuTHBIX MapaMmeTpax. B kauecTBe cep-
[eYHVKA UCTIONb3Y€eTCs CBEPXBBICOKOIPOYHAS CTAIb.
3a cueT 9TOro MOXKHO YBE/IMUUTD PACCTOSHIE MEX/TY
onmopamu Ha 30 %. COOTBETCTBEHHO COKpallaeTcs
KOJIYECTBO OTOP I BBIZEIAEMON [I/Is CTPOUTETbCTBA
BJI 3emu, 4TO 3HAYUTENBHO Y ELIEB/ISIET 3aTPAThI HA
CTPOUTENIBCTBO. M

000 «3M-KABEMb» |3
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