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BBEJAEHHUE

Hacrosiee yuyebHOe mocoOue Mo CoAEp>KaHUI0 COOTBETCTBYIOT MPO-
rpaMMe JUCHUIUIMHBI «MOHTaX, HallaJKa, HKCILTyaTalus 3JeKTpoo0opya0-
BAHUSA» JUISl CTYJAEHTOB JJIEKTPOTEXHUUYECKUX U DJIEKTPOMEXAHUYECKHUX CIIE-
nuanpHocTer DJITU ToMCKOro noMTeXHUUECKOro yuusepcurera. [pu stom
aBTOPOM YYHUTHIBAIOCH 3aHMMAaeMO€ B Y4EOHOM IUIaHE YKA3aHHBIX CIICIIH-
aTbHOCTEN MECTO 3TOW NMCIUIUIMHBI B PANY JIPYTHUX SJIEKTPOTEXHUYECKUX
JVCLUHUIUIAH, HA/IESICh HA 3HAHUE CTYJACHTOM PAHEE U3YUYEHHBIX TUCIUIUINH.

PaGora opueHTMpOBaHa Ha H3yYE€HHE TEOPETHUYECKOro MaTepuana
JUCLUUIUIMHBI C MPAKTUYECKUM €ro MCIOJIb30BAHUEM MPU MPOEKTHPOBAHUU
CUCTEMbI BHYTPU3aBOJICKOT'O U BHEIIIHETO JIEKTPOCHAOKEHUS.

PaccMoTpeHbl TEXHOJOTMUECKHME OCHOBBI MOHTA)Ka BO3AYLIHBIX JIMHUN
anekTponepeaaun. Kinaccuueckuil BapUaHT BO3AYLIHOW JMHUAHW C TOJIBIMH
npoBojamu (BJI) Ha knmacc Hanpspxenus 10 35 kB npencrasiieH B Buae Ha0o-
pa TEXHUYECKUX ITPUEMOB IIPOBEICHUS ONEpALNi, MOJAKPEIICHHBIX WIIIFOCT-
pauusamu. bosblioe BHUMaHue yJIeIeHO BO3AYIIHBIM JUHUAM C U30JIMPOBaH-
HeiMU TipoBojamu (BJIN), montupyemeimu nposogamu CUIT 1, CUIT 2,
CHUII 3, nanpspkenrem 10- ¥ cbiie 1000B. B TexHHuyeckux acmekrax BO-
Mpoca MPUBECHBI PA3IMYHBIE BAPUAHTHI IPUMEHEHHS apMATYypPbl U MPUCTIO-
cobJsieHnit Jyisi MOHTaxka. Ha cerogHsiHuil 1eHb 3TO HOBUHKA B OTEYECTBEH-
HOW 3JIEKTPOTEXHUKE YW 3HAHUE COBPEMEHHBIX TEXHOJOTUW MPUTOJUTCS CTY-
JIEHTaM Ha MPOMU3BOJCTBEHHOM MPaKTHUKE U MpHU paboTe Ha SHEPreTUYECKHUX
NpEANPUATHSIX.

TexHonoruu MoHTa)ka KaOeIbHBIX JMHUI 3JEKTponepeadyd BHYyTpU3a-
BOJCKHUX 3JIEKTPUUYECKUX CETEH MOAKPEIUICHbl OONBIIUM KOJIMYECTBOM HII-
JIOCTPALIMiA, MOKA3bIBAIOIINX OTAEIbHBIE MPUEMBI BBITIOJIHEHUS onepauii. B
cootBeTcTBUM C «IIpaBunamu yctporictBa anekrpoyctanoBok» (ITYD) Ha pu-
CYHKaxX NPOWUIIOCTPUPOBAHBI HOPMATUBHBIE PACCTOSIHUSA IE€PECEUCHHUI,
cONMMKEHUH, IEPEX00B U OTBETBIeHNH KabenbHbIX JuHUM (KJI).

Ocoboe MecTo B paboTe yaensieTcsi MEeTOJMKAM BBISIBJICHHS] BUIOB U
MECT MOBPEXKICHUI BO3AYIIHBIX U KAOCNbHBIX JHUHHUI JIEKTpONEpeaadn ce-
Te 10 35 KB BKIIOUMTENBHO C Pa3IMYHBIMUA PEXKUMAMU 3a3€MJICHUS HEM-
Tpajiu.

Texyiiee oOcayKUBaHUE CETEH COCTOUT U3 NEPUOANYECKUX OCMOTPOB,
KOHTPOJIbHBIX U3MEPEHUI U UCTBITAHUMN, METOJUKH KOTOPBIX MOJPOOHO H3-
JI0’KEeHBI B paboTe.



I'JIABA 1. MOHTAXK BO3JIYIITHBIX JTUHUM
JJIEKTPOIIEPEIAYHN

1.1. TloaroroBurejibHbIE PadOTHI

Jlo Hauana paboOT MO COOPYKEHHUIO BO3IYUIHBIX JUHUN AJEKTpONepe-
nauu (BJI) nomxHbl ObITH BBIIOJHEHBI CIAEAYIOKE pabOThI:

* TOJIy4EHBI pa3pelleHus] Ha BeJeHue padbot no Tpacce BJI, Bkirouas
TEPPUTOPUH JIECHBIX MACCUBOB U CEJIbCKOXO3SIICTBEHHBIX YIOJINN;

* MOATrOTOBJIEHBI BPEMEHHBIE IMOMEIIECHUS I pa3MEIIEHUS] MOHTAX-
HBIX Opuraj u npopabCKuX y4acTKOB;

* OpraHU30BaHbl BpeMEHHbIE 0a3bl ISl CKIaAMPOBAHUS MaTEPUATIOB;

* MPOBEPEHBI COCTOSIHUE JOPOT, MOCTOB M MOABE3IHBIX MyTEN K Tpac-
ce BJI, npu HeoOX0AMMOCTH COOPY>KEHBI BPEMEHHBIE MOIBE3/THBIE I0POTH;

* pacuMIlleHa MO0JO0Ca 3€MJIM BJIOJIb TPAcChl, & B JIECHOH MECTHOCTH
YCTPOEHBI IPOCEKH;

* OCYILECTBJIEH MPEIYyCMOTPEHHBII MPOEKTOM CHOC CTPOECHMI, HAaXO-
naumxcest Ha Tpacce BJI mian BOMM3HM Hee W MpensaTCTBYIOMIMX TPOU3BOACTBY
pabor;

* BBIIIOJIHEH IIPOU3BOJICTBEHHBIA MMUKETAXK - YCTAHOBKA BJOJIb TPACCHI
BJI nukeroB, oTMeuaromux OyAyiine Mecta yCTaHOBKH OIOP.

[Tocne yctpolicTBa BpeMEHHBIX 0a3 [Jisi XpaHEHUsT MaTepuajioB BbI-
MOJIHAETCS] TPAHCIIOPTUPOBKA ITUX MATEPHAJIOB B PailiOH MPOXOXKICHHS Tpac-
cel BJL

ITepeBo3ka omop Ha Tpaccy BJI ocyuiecTBisieTcss CrienualbHbIMU
cTosiboBo3amu. bapabaHbl ¢ MPOBOIOM NEPEBO3AT B BEPTUKAIBLHOM IOI0MKE-
HUU, 3aKPeIisist UX B Ky30B€ aBTOTPAHCIIOPTA PACTSXKKAMH U3 CTAJIbHOM MPO-
BoJIOKH. DapdopoBbie U CTEKISIHHBIE TOJIBECHBIC H3O0JISITOPHI, MpEIBaAPH-
TEJIBHO MPOBEPEHHBIE U COOpaHHbIE B TUPJISAHIBI TPEOyeMOM JJIMHBI TpaHC-
nopTUpPYOTCS Ha Tpaccy BJI B cnenuanbHbIX AEPEBSAHHBIX KOHTEHHEpax,
IIPENOXPAHAIOMIMX H30JATOPBl OT MEXaHMUYECKHUX IOBpEeXAcHUM. Pasrpyska
ornop u 6apabaHOB C MPOBOJIOM JOJKHA BBITOJHATHCS, KaK MPABHUIIO, MOb-
€MHBIMU KpaHaMH.

ITocraBka cTpouTenbHOM TeXHUKM Ha Tpaccy BJI ocymectBisieTcs
CBOMM XOJIOM WJIU Ha CTHEIUATbHBIX aBTOMOOMJIBHBIX TIIAT(OpMax.



1.2. Bo3ayuiHple JMHUM € TOJBIMH IPOBOIAMM

1.2.1. COopka 1 yCTAHOBKA ONOP

Coopka onop. Crtoliku nepeBsaHHbIX omnop (puc. 1.1) coeaunsiroTcs
BHAXJIECT C JKeJIe300€TOHHBIMU MpucTaBkaMu (macbiHkamu). CoeauHeHus
IPUCTABOK C JIEPEBIHHON CTOMKOI BBIMOIHSIIOTCA ¢ MOMOILIBIO OaHJaxel 13
CTaJIbHOW MPOBOJIOKM WJIM CTaJIbHBIX XOMYTOB. [[ns1 OaHmaxed npuMeHseTcs
MArKasi OLMHKOBAHHAs IMPOBOJIOKA JUAMETPOM 4 MM WM HEOUMHKOBAHHAs
MIPOBOJIOKA JuaMeTpoM S...6 MMm. Huciao BUTKOB OaH1axa MPUHUMAETCS paB-
HBIM:

* 12 — pu quameTpe NpoBOJIOKHU 4 MM;

* 10 — opu guameTpe NPOBOJIOKH 5 MM;

* 8 — pu JuaMeTpe MPOBOJIOKU 6 MM.

Hepesinnbie onopsel A1 BJI nHanpsbkenuem 35 kB 1 Bbilie mocTaBiis-
I0TCS OT/IENBHBIMU 3JIEMEHTaMU (CTOMKH, TpaBepca, pacKoChl), cOOpKa KOTO-
PBIX MEXAY COOOM BBITIOJIHAETCS C MOMOIIbIO OOJITOBBIX COCIMHEHU.

B croiikax nepeBsinabix onop BJI nanpspkenuem o 10 kB BeicBepiu-
BAIOTCSA OTBEPCTHUA Il BKPYUMBAHUSA CTAJIbHBIX KPIOYbEB, HA KOTOPBIE C I10-
MOILIBIO TOJIMITUIICHOBBIX KOJIITAYKOB apMUPYIOTCS IUTHIPEBBIE U30JISATOPHI.
Ha TtpaBepcax nepeBsinnbix [1-006pa3ubix omop BJI manpsukenuem 35 kB u
BBILIE B NPOCBEPJICHHBIE OTBEPCTHUS yCTAHABIMBAKOTCS AJIEMEHTHI CLEIHOU
apMaTypsl JJIs JajJbHENUIIEro KperieHHus TUPIASHL n30aTopoB. [Ipu HeoOxo-
JUMOCTH MO CTOWKE IEPEBSIHHOW OIOPHI MPOKIAJBIBACTCS 3a3€MIISIOIINN
CITyCK U3 CTaJIbHOU MPOBOJIOKHU.

Ha xene3o0eroHHbIx onopax BJI ¢ moMmouipio creuuagbHbIX XOMY-
TOB MOHTHUPYIOTCS cTaiibHble Tpasepcwl. s BJI Hanpsokenmem no 10 xB
OTU TPABEPCHl UMEKOT LITBIPH, HA KOTOPBIE C MOMOIIBIO MOIUITUIECHOBBIX
KOJIMMAYKOB apMUPYIOTCS IIThIpeBble u30JsITOpbl. [ BJI HanpsbxeHuem
35 kB u BbIIE HAa KOHIIBI TPABEPC YCTAHABIMBAIOTCS 3JIEMEHTBI CLEITHOW ap-
MaTyphl IS JaIbHEUIET0 KPEIJIEHNS TUPISHI TOABECHBIX U30ITOPOB.

Merannuyeckue OIopbl TOCTABISAIOTCSA OTIEIbHBIMUA 3JIEMEHTAMH,
cOOpKa KOTOPBIX MEXIY COOOM BBIMOIHSAETCS C MOMOIIBIO OOJITOBBIX COEIU-
HeHuil. Ilocne 3aBeprieHUs COOPKM METANTMYECKUX OIMOP MPOU3BOAUTCS
BOCCTAHOBJICHUE UX aHTUKOPPO3UHHOIO MOKPBITHS B MECTAX €ro MOBpEXkKIe-
HUS TIPU TPAHCTIOPTHPOBKE U COOPKE.

COopka omop BBIMOJIHSAETCS MO BO3MOKHOCTU OJIMkKE K MecTy ee Oy-
nyuei yctaHoBkd. [Ipy cOopke NpUMEHSIIOTCSL aBTOKPAHbI, JOMKpPATHI U IPY-
rue MeXaHu3Mbl U UHCTpyMeHThl. CoOpaHHbIE ONOPHI JOKHBI COOTBETCTBO-
BaTh pabouum ueprexam mpoekra BJI.

@ynoamenmopt onop. MeTaquMuecKUe OIOPBHl YCTAHABIIMBAKOTCSA Ha
xKene300eToHHbIe (yHAaAMEHTHI (IMMOJHOKHUKHN) WK cBau. KoTioBaHBI 1O



byHIaMEHThl METAJUIMYECKUX OIMOp pa3padaThIBalOTCS IKCKaBaTOpaMU. 3a-
rIIyOJICHHE JKeJIe300€TOHHBIX CBail B TPYHT BBITIOJNHSICTCS BUOPOYIAApHBIM
cnocobom. ['nmyOuna 3anokeHus ¢GyHIAMEHTOB WJIM CBail JIOJDKHA CO-
OTBETCTBOBATh MpoeKTy BJIL.
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Puc. 1.1. Jlepessnnvie (a), acenezobemonnas (6) u cmanvras (8) onopwol BJI:
1 - cmotixa onopul; 2 - dcene300emonHas NPUCMAasKa (NAcbIHOK); 3 - OaHOaxic uz cmav-
HOU NPOBONOKU UNU CIMATILHOU XOMYM, 4 - KPIoubs OJIs1 APMUPOBKU U30JISIMOPO8, S - pac-
KOCbl 0711 dicecmrxocmu, 6 - mpasepcwl; 7 - cyentas apmamypa 071 Kpenienust UpJisiHobl
uzonAMopos; 8 - KHcene306emoHubvle PyHOameHmbl.

OnHOBPEMEHHO C YCTPOMCTBOM (PYHIAMEHTOB BBITIOHSIETCS MOHTaX
3a3eMJISIFOIMX YCTPONCTB — YCTaHABIMBAIOTCS MCKYCCTBEHHbBIE BEpPTUKAIIb-
HbI€ U TOPU3OHTAIbHBIC 3a3eMJIUTENH. B KauecTBe €CTECTBEHHBIX 3a3€MIIUTE-
JIell UCTIOJIB3YIOTCSI HEMOCPEACTBEHHO JKeN1e300eTOHHbIE (DYyHIaMEHTHI OIop.

BepxHaue yacTu keae300eTOHHBIX (YHAAMEHTOB HUBEIHUPYIOTCS I10 TO-
PHU3OHTAIM U HA HUX yCTaHABIMBAETCS JKECTKHUI 11abJI0H, COOTBETCTBYIOIIUN
pa3MepaM HWXHEH 4acTH MeTajuimdeckoil omopkl. [locie 3Toro KoTiaoBaHbI
3achINalOTCs ¢ MOCNOHOM TpamOoBKoii rpyHTa. lllabnon cHumaercs mocie
3aCBHITIKA KOTJIOBAHOB.

XKenezo6eToHHBIE U IEPEBSIHHBIC OMOPHI YCTaHABIMBAIOTCS 0e3 dyHa-
MeHTOB. KOTJIOBaHbI Jisi AEPEBSHHBIX U JKEJIE300€TOHHBIX OIMOP pa3padaThi-
BAIOTCS CIEIUAIBLHBIMU OYPOBBIMH MaIlIMHAMHU. J[MaMeTp KOTIIOBaHA JOJIKEH



MIPEBBINIATh HIDKHUN TUaMeTp (pa3Mep) CTOMKHU oropsl Ha 5...10 cm. ['yOu-
Ha KOTJIOBAaHOB JOJKHA COOTBETCTBOBATH MPOEKTy BJIL.

YcranoBka onop. MeToapl yCTaHOBKH OIOP 3aBUCIT OT UX KOHCTPYK-
Ui, QyHIaMEHTOB, a TaK)Ke€ HAJIUYMS T€X WU WHBIX MOJBEMHBIX CPEJICTB U
MEXAaHU3MOB. bOJBIIMHCTBO OMOP YCTAHABJIUBAKOTCS ¢ MOMOUIBIO MOIbEMHO-
ro KpaHa COOTBETCTBYIOIIECH TIpy30MoabeMHOCTH. Bbuier u pabouuii Xoj
CTpeJibl MOJIbeMa KpaHa JOJKHBI 00eCIeunBaTh MOJHbBINA MOIbEM OMOPHI, TIe-
pEMENIEHHUE €€ K MECTY YCTAaHOBKH U YJEPKAHUE B BEPTUKAIBHOM IOJIOMKE-
HUU JI0 3aKpETUICHUsI ONOphl Ha (PYHIAMEHTE WM B TPYHTE.

[Ipu ycTaHOBKE OMOPHI BHIBEPSETCS €€ BEPTUKAIBHOE NOJI0KEeHUE. [l
METAUIMYECKUX OMOpP HCHOJIB3YIOTCA METAITIMYECKHUE MPOKIAIKH, YCTaHAB-
JMBAaEMbIE€ MEX]y MATON OMOPbI U BEPXHEH MIOCKOCTHIO KEJIE300€TOHHOIO
dbynaamenTa. BepTukanbHOCTh JEPEBSIHHBIX U KEJI€300€TOHHBIX OMOP J0C-
TUTAETCS C TMOMOIIBI0 BPEMEHHBIX OTTSDKEK M YIIOPOB 10 OKOHYATEIBLHOIO
3aKperuieHust onopsl B rpyHte. KoTioBaHbI ToJ JEpeBSHHbBIE U Keyne300e-
TOHHBIE OMOPHI MOCJIE BBIBEPKH MX BEPTHKAJIBLHOIO MOJOKEHUS 3aChIIAITCs
I'PaBUITHO-TIECYAaHOW CMECHIO C TTOCIONHBIM TPaMOOBaHUEM.

1.2.2. MOHTaK MPOBOJAOB M MOJIHHE3ANUTHBIX TPOCOB

MoHTaX POBOJIOB (TPOCOB) BBIMOIHIETCS OTAEIBHO HA Ka)KJOM y4da-
ctke BJI, orpannyeHHOM AByMs OiavKailllMMH aHKEPHBIMU OIOpaMH (aH-
KEPHOM MPOJIETE), U COCTOUT U3 CIAEAYIOIINX OCHOBHBIX ONEpaLUd:

® packaTKd MPOBOJOB, BKJIOYAas WX COEAUHEHUS W TNOABEM Ha
OMOpBI;

® HATSHKEHUS MPOBOJIOB C PETYJIHUPOBKOM CTPEIIBI IPOBECA;

® KpEIUIEHUS MPOBOJIOB K U30J5TOPaM OIOp.

[Tepen packaTkoif MPOBOAOB K ONOpaM MOJBEUIMBAKOTCS CHELUAIb-
Hble MOHTa)KHblEe posiKH (1.2, @), Ha KOTOpbIE BBIBEIIMBAETCS MPOBOJ B
IPOLIECCE PACKATKU, U IO KOTOPBIM BBIMOJIHIETCS NMOCIEAYIOLIEee HaTsIKe-
HUe npoBoja. PackaTka mpoBOAOB NPOBOAUTCS C MOMOIIBIO TSITOBOTO Me-
XaHU3Ma (TPaKTOpa) U MOKET OCYIIECTBIATHCA IBYMs CIOCOOAMMU:

e yCTaHOBKOI OapabaHa ¢ MPOBOJOM Ha CTALIMOHAPHOM YCTPOMNCT-
Be (KO03JaX WJIM BUHTOBBIX JOMKpaTax) B Hauajae MOHTUPYEMOIrO y4acTKa U
3aKpeIieHMeM KOHIa MPOBOJA y JABMIXKYUIIErocsl BJAOJb TPAacChl TPaKTopa
(puc. 1.2, 6);

® 3aKpeIUIeHHEM KOHLA NPOBOJA B Ha4YaJle MOHTHPYEMOI'O y4acTKa
Y YCTaHOBKOW OapabaHa ¢ mpOBOJAOM Ha JIBMXKYIIEMCS BIIOJb TPACCHI TPAK-
TOpE.

BTopoii cioco0 packaTku o0ecneynBaeT JIydllly0 COXPaHHOCTh MPo-
BOJIa OT MEXaHUYECKHUX MOBPEKIECHUN MPU TPEHUU O TPYHTE, OJTHAKO MPH-



MEHEHHE HTOTO crnocoba orpaHu4eHo. B 4acTHOCTH, HEBO3MOXKHO packa-
TaTh U BBIBECUTh CPEIHUIN MPOBOJ y AepeBsHHBIX [1-00pa3HbIX omop ¢ pac-
KOCaMH.

Puc. 1.2. Monmaoicuwiii ponuk (a) u ppaemenm packamku nposooa (0);
a: 1 - ouck; 2 - omxuouas wexa 0nisl YKAaoku nposood,; 3 - no08ecka 0Jisl KpenieHusl,
0: 1 - ankepuas onopa; 2, 3 - npomescymounvie onopul,; 4 - bapabau ¢ npoeooom;
5 - npos00; 6 - macoeulli Mmexanusm (mpakmop), 7 - MOHMANCHBLU POTIUK.

VYkazaHHasi TEXHOJIOTHS PacKaTKU MPUMEHSETCS ISl TOJIbIX (HEeU30JIH-
POBAaHHBIX) ATFOMUHUEBBIX U CTAJICATTFIOMUHUEBBIX MPOBOJIOB.
IIpu packatke MpoBOJIOB MPOU3BOAUTCA UX COCAMHEHHE. [ 0ble aatoMUHME-
BBIC M CTANCATIOMUHHEBBIC TIPOBOJA CEUCHHEM 10 185 MM’ COSAMHSIOTCA C
MIOMOIIbI0 OBAJIbHBIX COEIWHMUTENCH, MPEACTABIAIONIUX COOON aatoMUHHE-
BYIO TpYOKYy OBaJIbHOIO cedyeHHus. B coequHUTENbh C pa3HbIX CTOPOH BCTaB-
JISIFOTCST KOHITBI COEIMHSIEMBIX MPOBOJIOB, MOCIIE YEr0 ¢ MOMOIILI0 TIEPEHOC-
HBIX MOHTQ)KHBIX UHCTPYMEHTOB MPOU3BOJUTCS CKPYUMBAHUE COCIUHUTEIIS
(puc. 1.3, a) unu ero ooxatue (puc. 1.3, 0).

JI71s1 IOBBIIIIEHUS HAJACKHOCTH KOHTAKTHOI'O COCIMHEHUSI U YMEHbIIe-
HUS €r0 NEPEXOTHOTO COMPOTUBIICHUS] KOPOTKHE KOHIIbI COCIUHSIEMBIX MPO-
BOJIOB, BBIXOJISIIME U3 OBAJBHOIO COCIUHUTEIISI, CBAPUBAIOTCS C MOMOIIBIO
TEPMUTHOT0 narpoHa (puc. 1.3, 2).

CraneamomMuHKeBbIE MPoBoaa ceyeHuem 240 MM® U Golee CoequHsI-
IOTCS C TIOMOIIBIO MTPECCYEMbIX COSTUHUTENEH, COCTOAIIUX U3 IBYX TPYOOK -
CTalbHOM U anmoMuHueBOU (puc. 1.3, ). Jljist coequHeHUs] TaKUX MPOBOJIOB
MIPUMEHSIETCSI TIEPEHOCHBIN py4dHOi mpecc. C MOMOIIBI0 CTalbHON TPyOKH 1
OMPECCOBBIBAIOTCS KOHIIBI CTAJIBHBIX CEPJACYHUKOB COCIUHIEMBIX MPOBOJIOB,
C MOMOIIBI0 AFOMUHUEBON TPYOKH 2, HAKJIaJIbIBAEMOW IOBEPX CTAIBHOM,
OIPECCOBBIBAIOTCS ATFOMUHUEBBIC YACTU COCAMHAEMBIX ITPOBOIOB.

B onnom mponere BJI momyckaercst He Oosee OJHOrO COSAMHEHUS HA
MIPOBOJ KaXK01 (pa3bl.



Puc. 1.3. Coeounenus antomunuesvix u cmaneantoMunuesblx npoeodoe

Hamsasxcenue npoeooos (puc. 1.4, a) BBINOJHSIOT C OMOIIBIO TATO-
BOTO MeXaHu3Ma (TpakTopa, Jedeaku). [Ipu HaTs>)KeHUU MPOBOIOB HEOO-
XOJIUMO CIIEJIUTH 32 MPOXO0XKJACHUEM Yepe3 MOHTAXKHBIE POJTUKH MECT CO-
CIUHEHHUI MPOBOJIOB, y MEPECEKAEMBIX MPOE3KUX JAOPOT OJKHBI OBITh
BBICTABJICHBI CUTHAJIBIIIUKH.

f NpoBOA, HapKM ...
AnuuHa nponeta [ =...

2 1
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Puc. 1.4. Hamsoicenue nposo0dos (a) u monmasichwiii epagux (0)

[Ipn HaTSHKEHUM TIPOBOJOB PETYJNHPYIOTCS WX CTpejia MpoBeca
f-paccTossHUE MEXAY MNPAMOU, COCAUHSIONIEH TOUKM IMOJBEcCa MPOBOJA
Ha OMOopax M HU3IIEH TOYKOW MNpOBHCAHUS MpoBojaad. PerynupoBka
CTpEeJibl MPOBEca BHIMOJIHISTCS MO0 MOHTaXHBIM Tpadukam (puc. 1.4, 6) B co-
OTBETCTBHH C (PAaKTHUYECKOM TEeMIIepaTypoil Bo3ayxa f°, MapKoW MpoBojaA U
JIJIMHOM Tiposera L.

N3MepeHue crpen mpoBeca MPOBOJAOB MOXKET BBIMOJHATHCS pa3iidy-
HBIMHU criocob6amu. B gacTHOCTH, [J1s1 3TUX LieJield TPUMEHSIETCSl ITpocTeiIee
npucnocobJieHue — KapMaHHBIM BbicoTOMEp (puc. 1.5). DToT nmpubdop npea-
CTaBJseT co0OM TUIOCKYIO KOpOOKy 1, mMmerornyro (GopMy paBHOCTOPOHHEH
Tparnenyu, B BEpXHEH 4acTu KOTOPO MMEIOTCS CMOTPOBBIE OTBEPCTHS 2, a B
OCHOBAHUHU BCTaBJIEHO CTEKJIO, HA KOTOPOM HAHECEHBI JIBE€ PUCKH — BEPXHSS
3 v HYKHSIA 4.



Odwexm H

Puc. 1.5. H3mepenue svicomol obvexma

Jlng ompeneneHuss BBICOTHI H3MepsieMoro oobekTa H HabmogaTelnb
yAaIseTcsa OT HEro, AepKa MpuOOop CMOTPOBBIMU OTBEPCTUSIMH Y IJ1a3, HA Ta-
KO€ paccTosiHue L, MpH KOTOPOM BEPXHSS PUCKA COBMAAET C BEPIIMHON 00b-
€KTa, a HIKHSISL — C €ro OCHOBaHHEM. ['eomeTpuyeckue pazMmepsl npudopa u
PUCKH Ha CTEKJIE BBINOJHEHBI TaK, 4yTo H = L- [- 2. I3mepeHune pacctossHus L
po6JieM He NMpeACTaBIIsET.

JUts onpeneneHust CTpeiibl MpoBeca MPOBOAA U3MEPSIETCS CHa4alla BbI-
COTa IOJBECKHU IIPOBOJA Ha OIOpPE, 3aTEM PACCTOSTHUE OT HU3IIEH TOYKH IIPO-
BHCaHHs MPOBOJAA 10 3€MJIM U HAXOJIUTCSA PA3HOCTh IOJIYYEHHBIX 3HAYEHU.
[TorpemHoOCTh M3MEPEHUN TAKUM MPUOOPOM cOCTaBIseT 3...4 %, 4TO BIOJHE
IIPUEMIIEMO.

Kpennenue 201v1x npo60o0oe na ankepuvix onopax BJl HanpskeHU-
emM 10 | kB co mTeIpeBbIMU U30STOPAMU OCYILECTBISIETCA 3aKpyYHBaAaHUEM
MPOBOJIOB TaK Ha3bIBaeMOM «3ariymkoin» (puc. 1.6, a). Ha onopax BJI nHa-
npsbkeHueM Bbie 1 kB co cTepKHEBBIMU M30JATOpAaMH KPEIJIEHUE MPOBO-
JIOB BBINOJIHSETCS METIeH, 00pa30BaHHON ¢ MOMOLIBIO OOJTOBOrO IJIALIEeY-
HOTO 3axkuma (puc. 1.6, 0).

Kpemnnenue npoBoioB Ha aHKEPHBIX OMOPax € MOJABECHBIMU H30JISTO-
pamMu OCYILECTBIIACTCA C IMOMOIIBI HATSKHBIX 3aKUMOB (puc. 1.6, 6). 3a-
XKUM 1 C MOMOIIBIO CIIEMHOM apMaTyphl 2 KPENUTCS K HUKHEMY HU30JATOPY
rupasHael 3. [IpoBoa B 3akMMe 3aTATMBAETCA MPUKUMHBIMU IUTAlIKaMU C
nomolpio U-00pa3HbIX HIMHIIEK 4.

Ha ankepHbIX onopax KOpOTKHE KOHIIBI IPOBOJIOB (LLIEH(BI), HITyIIHE
OT JBYX HATSKHBIX 38KMMOB OJHOU (pa3bl, COEAUHSIOTCA OOJITOBBIMU 3aXKU-
MaMH WJIM CBAPUBAIOTCS C IOMOIIBIO TEPMUTHOIO ITATPOHA.
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Puc. 1.6. Kpennenue npo6o0og Ha ankepHbix Onopax co umvlpesuimu
uzonamopamu (a, 6); ¢ N0OBeCHLIMU U30IAMOPAMU (8)

Kpennenue zonvix npo60006 Ha NpOMEI}CYMOUHBIX ONOPAX CO
CTEP>KHEBBIMU H30JIATOPAMH  OCYLIECTBISICTCS BSA3KOW W3 AJFOMUHHEBBIX
npoBoJok (puc. 1.7, a). Ha npomMexyTOYHBIX omopax ¢ MOJABECHBIMH HU30JI5I-
TOpamMHu IPOBOJ C MOHTaKHBIX POJUKOB MEPEKIAAbIBAETCSA B MOIIEPKUBALO-
it 3axum 1 (puc. 1.7, 6), npukperuisieMblil K HI>KHEH 4acTu u3osiropa 2.
[IpoBox B 3aXMME 3aTATMBACTCS NPWKUMHBIMU IUTAIIKAMHU ¢ noMolp0 U-
oOpasneix mmuiek 3. Ha puc. 1.7, 6 mokazaH NOJUMEPHBIA MOJBECHOU HU30-
JATOP.

1
=

1 .\2

a O

Puc. 1.7. Kpennenue npo6o0oe Ha npomedcymounvix Onopax co umvlpesvimu
uzonamopamu (a) u noogecHvIMu uzoassmopamu (6)
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Monmaosic MoIHUE3AUWUMHBIX MPOCOE AHAIIOTUYEH MOHTAXXY IPOBO-
n0B. CoelMHEHNE TPOCOB BBIMOJIHAETCS, KaK MPAaBUIIO, C IOMOUIBIO CTAJIbHBIX
npeccyeMbix coeaunuteneil. Ha BJI nanpsokenuem no 110 kB kperenue
TpPOCa K ONIOPaM BBIIOJIHAETCS C MOMOUIBIO CLIEMTHOW apMaTypsl 0€3 U30JISTO-
pa. Ha BJI nanpsixennem 220 kB kperuienue Tpoca KO BCEM 0IIOPaM BBIIOJ-
HSETCSl 4epe3 MOABECHOW H30JIATOP, KAK MPABWIO, CTEKJISIHHBIM, IIYHTHPO-
BAHHBIM MCKPOBBIM IPOMEXKYTKOM. B KaKIOM aHKEpPHOM y4acCTKE Ha OJHOU
Y3 AaHKEPHBIX OIOP TPOC 3a3€MIISIETC.

BonpmmHCTBO paboOT MO MOHTaXy HPOBOJOB M TPOCOB CBSI3aHO C
nogbemaMu Ha onopel. Ha BJI manpsokenuem 1o 10 kB mMoHTakHUKM mof-
HUMAIOTCSI HAa ONOPbI, KaK MPaBUiIo, C MOMOUIbI0O MOHTAKHBIX KOT'TEH (J1a30B)
u nosicoB. Ha BJI Gosiee BBICOKOTO HAMpsHKEHUST HTUPOKO MCIIOIB3YIOTCS Te-
JIECKONIMYECKNE BBIIIKU U THAPONOABEMHUKH.

[Tocne okoHuaHUs BceX MOHTaXHBIX paboT Ha omopsl BJI Ha BbicOTE
2...3 M HaAHOCATCS CIEIYIONINE 3HAKU:

* IOPSAAKOBBIE HOMEpPA OIIOP;

« H"omep BJI unu ee ycnoBHoe 0003HaueHUE;

* uH(}OpPMALMOHHBIE 3HAKH C yKa3aHUEM IIUPUHBI OXPAHHOM 30HBbI;

* IpeAyNpeIUTENIbHBIC IUIAKAaThl HA BCEX OINOpPAax B HACEICHHOM Me-
CTHOCTH.

1.2.3. MoHTax TpyO04aThiX pa3psiiHUKOB M 3a3eMJISIIOIIUX YCT-
poiicTB

Tpyouameuie pa3paonuxu KpemsiTCs 3aKpbITHIM KOHIIOM K 3JIEMEHTaMm
ornop moA yriaom 15° xk ropuzoHTanu npu O00jee HU3KOM PaACIOI0KEHUU OT-
KPBITOTO KOHIIA. 3aKPBITHIN KOHEI pa3psiAHUKA COCTUHIETCS C 3a3€MIISIIOIIUM
CIIyCKOM Ha OINOpE U3 JIPEBECUHBbI WIM C METaUIOM MPOBOJAIICH OMOPHI
(crampHOM M >kene300eToOHHOM). JlJInHAa BHEIIHEro MCKPOBOIO MPOMEXKYTKA
YCTaHAaBJIMBACTCS B COOTBETCTBUM C NMPOeKTOM BJI.

[Tockonbky cpabaTbiBaHHE pa3psAHUKA COMPOBOXKIACTCS CHUIIbHBIM
BBIXJIOIIOM T'€HEPUPOBAHHOTO 3JIEKTPUUYECKON QYroi ras3a, OTKPBIThIM KOHEIl
pa3psAIHUKA JOJIKEH PacIoiaraThCs TakK, YTOObI BHIXJIOMHBIE ra3bl HE BbI3Ba-
M MeX1y(ha3HbIX NEPEKPHITUN WK MEPEKPHITUI HAa 3eMIII0. 30HBI BBIXJIONA
Pa3psAIHUKOB pa3HbIX (a3 He JOJKHBI MEPECeKaThCsl M OXBATHIBATH AJIEMEH-
Thl KOHCTPYKIMIA U TTpoBOA0B BJI.

IIpu monTaxke BJI nanpspkenuem 10 1kB BBIOTHAIOTCS 3a3em.sio-
wiue ycmpoiicmea sl TIOBTOPHOTO 3a3eMiieHusi HyJieBoro nposoja (PEN-
MPOBOJHUKA), 3aIlUThl OT T'PO30BBIX IEPEHANPSIKEHUN, 3a3€MJICHUS SJIEK-
TPOOOOPYI0BaHMS, yCTaHOBIEHHOT0 Ha onopax BJI. IToBropHbIe 3a3eMiieHUs
BBITIOJTHSIFOTCSL HA KOHIIEBBIX OINOpax JIMHUM M OMOpax C OTBETBJICHHUSIMHU K
BBOJIaM B 37[aHUS, B KOTOPBIX MOKET OBITh COCPEIOTOUYECHO OOJBIIOE KOJTUYe-
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CTBO JItO/IeH (IITKOJIBI) WIIM KOTOPBIE MPEJCTABISIOT OOJIBIIYIO0 MaTePUATHHYIO
LHEHHOCTh (CKJIa/bl). 3a3eMJIAIOIIME YCTPOMCTBA 3AIUTHI OT TPO30BBIX TEpe-
HaIpPsHKEHUI COBMEIAOTCS C IOBTOPHBIMU 3a3€MJICHUSMU.

CxeMa BBIIIOJIHEHHSI COBMEILIEHHOIO 3a3€MJICHUS Ha JAEPEBSIHHOW OIO-
pe BJI nanpsixkennem 1o 1 kB npuBenena Ha puc. 1.8. 3azemnstomui Cryck
1 BBINOJIHSIETCS CTAIBHOW MPOBOJIOKOM JUAMETPOM HE MeHee 6 MM M KpPEIIUT-
cs K Teny onopsl U-o0pa3HbiMu ckoOkamu. [IpucoenrHeHne 3a3eMIISIOIIETO
CIIyCKa K HYJIEBOMY IIPOBOJY 2 BBINOJHAETCA OOJTOBBIM 3aKUMOM 3. VY xe-
J1€300€TOHHBIX ONOP HYJEBOM MPOBOJI COEAUHSIETCS CO CTAIbHOM apMaTypou,
Yy METAJUTMYECKHUX ONOP — C TEJIOM OIOPHI.

05m

a

Puc. 1.8. Cxema évinonnenus sazemnenus Ha onope BJI:
a - 6EPXHAA Yacnib onoposl, 0 - onopa ¢ 3azemiArnuum ycmpoﬁcmeoM

[Ipu monTaxe BJI nanpsbkenueM Boilie 1kB 3a3eMiraromue ycTponcT-
Ba BBINOJIHAIOTCS Y OMOP:

® UMEIONIUX MOJHHUE3AUUTHBIN TPOC;

® UMCIOIIUX TpyOUaThle pa3psAHUKU, pa3beAUHUTEIN, Mpeaoxpa-
HUTEJIU U Mpouee 000py10BaAHUE;

® Kee300€TOHHBIX U METAJUTMYECKUX MPH HanpsokeHuu 6...35kB.

3a3eMIIIOIIME CIYCKU y JIEPEBSIHHBIX OMOP BBHIMOJHSIOTCS CTAIbHBIM
MHOTOKHUJIBHBIM MPOBOJOM CEYEHUEM HE MEHee 35 MM’ WM CTaJIbHOM po-
BOJIOKOHM AuaMeTpoM He MeHee 10 MM.

B kauectBe 3a3emnutenei Ha BJI Bcex HanpsiKeHU CleayeT B IEPBYIO
ouepe/lb UCMOJIb30BaTh €CTECTBEHHbBIC 3a3€MIIMTENH (3KeJie300€TOHHbIE PYyH-
naMeHTsl). [Ipu HEOCTATOYHOM CONMPOTHUBJICHUU €CTECTBEHHBIX 3a3€MIIUTE-
Jiell yCTaHaBIMBAKOTCS HCKYCCTBEHHbIe 3azemuurenu 6 (puc. 1.8, 6). Ilpu-
COCIMHEHUE 3a3eMJISIIOIIETO CITyCKa JIEPEBSIHHON OMOpbI, CTAILHOW apMmary-
pBI JKeIe300€TOHHON OMOpHI, TeJla METAITMYECKONW OMOPbl K 3a3€MIIUTEIISIM
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BBITIOJIHSIETCS 3a3€MJISIFOIIMM TPOBOJHUKOM 4. 3a3eMJISIIOIIMI MPOBOJHUK
COEIIUHAETCA C 3a3€MJIMTENIEM CBAPKOM 7, a ¢ 3a3€MJISIFOIIIAM CITyCKOM - CBap-
KOHU WJIH OOJITOBBIM 3aKUMOM 3.

1.3. Bo3aymHnble Juauu ¢ nposogamu CUII

B nacrosiiiee Bpems i JIMHUNA 3JIEKTPOIEpeIaul HANPSHKEHUEM J10
20 kB mmpoko mpuMeHsIOTCS M30JUpOBaHHbIC MpoBojaa. Ha HampsphkeHue
no 1 kB ucnonw3yrorcs camoHecymue uzoiaupoBaHHble npoBoga (CHUII),
MpEe/CTaBIAIONIINE COOOM CKpYUECHHBIE B KT'YT M30JUPOBAHHBIE MPOBOJIHU-
K. BocnpuHuMaromuii oceByro Harpy3ky (HeCyIluid) HyJ€BOW MPOBOJHUK
MOYKET BBITIOJHIATHCS 0€3 M30JSLUMU WK C U3oisiuueii. B HEKOTOphIX KOH-
ctpykiusax CUII Bce mpoBOAHWUKHK BBIMOJHSIOTCS HecymUMu. JIuHUM ¢
CUII o6o3navarotcsa BJIN.
[IpenMmyiiecTBa CAaMOHECYIIUX U30JUPOBAHHBIX TPOBOJIOB!
® BBICOKAs HAJCKHOCTh M OecriepeOoiiHOe oOecrnedeHne moTpeou-
TEJIEU IIEKTPOIHEPTUEH;
®  COKpalleHHE HKCIUTyaTallMOHHBIX PACXOJOB 3a CYET HCKIIIOYe-
HUSI CHUCTEMAaTUYECKOM PaCUMCTKU Tpacc, 3aMEHbl MOBPEKICH-
HBIX U30JISTOPOB;
® CHIXEHHE DHEPronoTeph B JIMHUU BCIIEJACTBUE YMEHBIIEHUS pe-
aktuBHoro compotuyienus (0,1 Om/km mo cpaBHenuto ¢ 0,35
OM/KM 1711 HEM30JIUPOBAHHBIX MTPOBOJIOB);
® BO3MOXXHOCTh COBMECTHON IMOJIBECKM Ha OINOpax IPOBOJOB C
Pa3HBIM YPOBHEM HANPSKEHUS U C TeIe(OHHBIMU JIMHUSMU;
® [POCTOTAa MOHTa)Ka U PEMOHTA, 0OCOOEHHO Ipu padoTax Mmoj Ha-
MNPSHKEHUEM;
® COKpalieHue 00beMOB aBapUIHO-BOCCTAHOBUTEIBHBIX paboT;
® OTCYTCTBHE WM HE3HAYUTEIbHOE OOpacTaHWe TOJIONEIOM |
MOKPBIM CHET'OM U30JMPOBAHHOW MOBEPXHOCTU MPOBOJIOB;
e BO3MOXHOCTh MOHTaxka JIDII mo dacagam 3maHUA, 9TO MOXKET
HCKJIOYUTh YCTAHOBKY YacTH OMNOP, 3arpOMOXKIAIOIIUX TPOTya-
PBI, ¥ YIYUYIITUTH OOIIYI0 3CTETUKY B TOPOJICKUX yCIOBHUSX;
® UCKJIIOYEHHE OMACHOCTH BO3HUKHOBEHHUS IOXApOB B Clydae Ma-
JICHUS IPOBOJIOB HA 3EMJIIO;
® JCKJIIOYEHHE BO3MOXKHOCTH KOPOTKOTO 3aMbIKaHHUS MEXay ¢as-
HBIMH MTPOBOJIAMHU WJIM HA 3€MIIIO;
® BBICOKas 0€30IMacHOCTh OOCIYKHBAHHUSA M OTCYTCTBHE PHCKA I10-
paXeHHsl TPU KacaHUW (Pa3HBIX MPOBOJIOB, HAXOMSIIUXCS TOJ
HanpsKEHUEM;
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e (Oe3omacHOCTh padoT BOMM3M JIDII;

® CHUIXEHHE BEPOSITHOCTU XUILNECHUS 3JIEKTPOIHEPTUU U pa3pylie-
HUSL.
N3onupoBanHbIle MPOBOJIA MOAPA3ACISIIOT:
@) NO HA3HAYEHUIO:

® CaMOHECyIIMe U30JUPOBAHHBIE MPOBOJIA — JJISI BO3YLIHBIX JIU-
HUI 3JIeKTponepenaun Ha Hanpsbkerue 10 0,6/1 kB Bkimtoun-
TEJIbHO;

® 3alUILIEHHbIC MPOBOJA — JJIs BO3AYIIHBIX JIUHUM 3JEKTponepe-

nauyu Ha HanpspkeHue 10...20 u 35 kB;

0) no KoncmpyKmugeHomy ucnoanenuio (puc. 1.9):

C HEM3O0JUPOBAHHOU HYJIeBOM Hecyien xunoit (1,4);

C M30JIMPOBAHHOM HYJIEBOW Hecymel xkuoi (2,5);

C 3aIMTHOM n3ossamnuei (3,6);

0e3 HyJIEBOI HeCyLIEel KUIIbL;

r€pMETU3UPOBAHHBIE.

4 3 6

Puc. 1.9. Camonecywuii uzonuposamnmsiii npo8oo
1,2,3 — 3apybeacnvie cucmemvi, 4,5,6 — omeuecmeenHvlie CUCMEMbL,
1,4 — ¢ Heuzonuposannou Hecyweli Hcunou; 2,5 — ¢ U30aUPOBAHHOU HeCywell HCu-
not; 3,6 — ¢ uemvlpoMsL HECYWUMU HCUTAMU C 3AUWUMHOU U30NAYUET
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Hucio OCHOBHBIX TOKOMPOBOASIIMX JKHUJI YCTAHABIUBAIOT U3 psiaa: 1,
2,3,4.

HomuHanbHOE cedeHHE OCHOBHBIX TOKONMPOBOISAIIMX KWJI YCTAHAB-
NUBAIOT U3 psiga: 16, 25, 35, 50, 70, 95, 120, 150, 185, 240 mm°.

HoMunanbHOE cedueHue TOKOMPOBOMISIIMX KU IPOBOAOB 0€3 Hyle-
BOIl Hecymeit HelTpamu — 16 wim 25 Mm”.

HomunanbHOE ceueHre HYJIEBOW HECYIIEH KUJIbl YCTAHABIUBAKOT U3
psiga: 25, 35, 50, 54,6, 70, 95 MM’

Yuciio BCIIOMOTaTeNbHBIX TOKOMPOBOISIIMX KWJI B MPOBOAAX C HY-
JIEBOM HECYUIEW JKWUJIOM HOMMHAJIBHBIM cedeHueM 50 MM® 1 Gosee ycTa-
HABJIMBAIOT U3 psga: 1, 2, 3.

HomunHanbHO€ ceyeHUE BCHOMOTATENbHBIX TOKOMPOBOIAIIUX KU
JUTS LIeTIe Hapy>KHOro ocBemienus — 16, 25 nim 35 MM, ITS IeTell KOH-
tpoJist — 1,5; 2,5 unu 4 MM,

B nienom st tTunosoro yuactka BJI ¢ CUIT MmokHO BBIIETUTH Clie-
JYIOIIHE 3TaIlbl BBIMOJHEHUS MOHTXKHBIX pa0oT:

1. VYcraHnoBka omnop.

MoHTaxx KpenexHbIX YCTPOMCTB.

Pazmotka CHUII.

Harsxenune BJIW u ee aHkepHBIE 3aKpeIICHUS.

3amMeHa POJIMKOB Ha MPOMEXKYTOUHbBIC 3a5KUMBI.
OO0yCTpOUCTBO JIMHEHHBIX OTBETBICHUN OT MarucCTpaJiy.
3amwmta BJIN ot nepenanpsikenuii. 3azeMieHue.
3amnura BJIM oT KOpOTKHUX 3aMBbIKaHUM.

9.  OOyCTpOMCTBO YJIUYHBIX CBETUILHUKOB.

10. OOyctpoiicTBO TpaHC(HOPMATOPHBIX BBOJIOB.

11. IlpuMeHEeHME N30JUPOBAHHBIX COCTUHUTENEH.

Bo Bcex ykazanubix Bbilie cucremMax CUII MoryT ObiTh BKIIOUEHBI |
Wiu 2 100aBOYHBIX HM30JIUPOBAHHBIX AJFOMUHHUEBBIX MPOBOJAHUKA CEYECHHUEM
16 wiu 25 MM B KauecTBE MOMOIHUTENBHBIX XK MM JKII JUIS YINIHOTO
OCBELICHUS.

Crnenyer 3aMETUTh, YTO KAYECTBO M30JMPOBAHHON BO3IYLIHOM JINHUH,
Oecriepe0oitHOCTD ee padOThl U CPOK DKCIUTyaTallud BO MHOTOM 3aBUCHUT OT
JMHEWHOW apMaTypbl Ha KOTOPOW CMOHTHpOBaHA JMHUSA. OJTHUM U3 KOMIIO-
HEHTOB JINHEWHON apMaTyphbl SBIISIETCS OTBETBUTEIBHBIN 32KUM WJIM KaK €ro
€I1€ Ha3bIBAIOT Ha 3alaJHbIil MaHEep, KOHEKTOP C MPOKaJIbIBAHUEM W3OJISLIHH.
B mponecce skcrunyarauuu BJIM o4eHp BaxkHYHO pOJIb UIpaeT KadyeCTBO U
HAJIS)KHOCTh KOHTaKTa. Takoe Ka4yeCcTBO M HAJIEKHOCTh B MOJTHON Mepe obec-
[IEYUBAIOT T€PMETUYHBIE KOHEKTOPBI, 3aLIUTHBIE KOXKYXH KOTOPBIX BCEraa
MOTYT 3alUTUTH OT MONAaJaHUsl BIIArU.

e A
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['epmeTHUHbBIE KOHEKTOPHI Pa3pabOTaHbl U UCHIBITAHBI 711 TPUMEHEHUS
Ha CaMOHECYIIIEM W30JIMPOBAHHOM ITPoBOJIe 10 1 KB, ¢ u3ossnueit u3 cumro-
ro IMOJMATWIEHA, COOTBETCTBYromMX EBponelickomy cranmapty HD 626. B
ATOM CTaHJApTe HCIBITAHUS MPOBOIATCA C YCIOBUEM IPOBEPKU HAIEKHON
paboTOCIOCOOHOCTH B CAMBIX TSKEJIBIX YCIOBHIX OKPY>KAIOIIEH Cpe/ibl:
® MOHTaX U DKCIUTyaTalys IPY HU3KUX TEMIlepaTypax;
e JlOMyCTUMas MeXaHWYeckas Harpys3ka Ha o0a MpoBojia HE OrpaHu-
YUBAETCS MTPU NPUMEHEHUH TaHHOT'O KOHEKTOPa;
® TrapaHTUPOBAHHAS I'€PMETUYHOCTH MPHU HMCHBITAHUU HAIPSHKEHUEM
6 kB npu norpyxenuu B Boxy B TeueHuu 30 MUH.;

e HEW3MEHHas TeMIlepaTypa U COIPOTUBICHUE KOHTAKTA IPU LIUKIIU-
YEeCKUX Harpy3kax u neperpyskax;

® UCIBITAHHUE HaNpsbKeHUEM 6 kKB mocine npe6pIBaHus B TSKEIBIX MO-
TOJHBIX YCIOBUAX (YJIbTpa(HOIETOBOE COJIHEYHOE U3ITyUYEHHE, KO-
ne0aHusl TEMIEPaTypbl U BIAXKHOCTH);

® KOppO3UiHAasg CTOMKOCTh METAJUIMYECKHUX JI€Taleil UCIIBITHIBACTCA B
Kamepe COJIIHOrO TyMaHa M B Kamepe BiakHoro rasa SO.

a 4] 8

Puc 1.10. Ycmanoska npoxanviearoue2o 3axcuma:
a- 0o MOHmMaoskca, 0 - 60 epemMsia MOoHmaosica, 6 - nocije cpovled cO0JI06KU

B npormecce MOHTaka KOHEKTOP JIETKO YCTAaHABJIMBAETCA HA MPOBOJ,
OTCYTCTBYIOT BBIIAIAIOIINE KOMITOHEHTHI. [[paBuiabHOE MON0KEHNE TTPOBOIA
WJyLIEr0 Ha OTBETBJICHUE JIETKO KOHTPOJMPYETCS YE€pPE3 PE3NHOBBIN KOJIMa-
YOK, KOTOPBIN NPUKPEIUIEH K KOPIyCy 3axnma. KOHTaKkTHBIE TIJTACTUHBI TTPO-
KaJIBIBAIOT M3OJIAIHUI0O U 00€CIECUUBAIOT HAACKHBI KOHTAKT C >KjIou. boiur
M30JIMPOBAH OT KOHTAKTHBIX IUIACTUH, YTO OOECIMEUYMBAET MAaKCUMAJIbHYIO
0€30MacHOCTh AJIEKTPOMOHTEpA Jaxe Mpu MOHTaxe moja HanpsikeHuem. Ko-
HEKTOPBHl UMEIOT IIECTUTPAHHYIO CPBIBHYIO TOJIOBKY, Y KOTOPOH MOMEHT 3a-
TSDKKM 3HAYUTENIBHO HMXKE, YEM HA M30JIMPOBAHHBIX MPOKAJBIBAKOIIAM 3a-
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AKUMax, 4YTO MPEJOTBpAIIACT MOBPEKIECHUE KU MPOBOJIa OT OOJIBIIUX YCH-
JIMWA TIPY 3aTATUBAHUU. [ epMETU3UPYIOIINE HAKIAAKH TNIOTHO MPHKUMAKOTCS
K U30JISII[MU, 00ecTieYrBasi MOJIHYIO 3alIUTy OT MPOHUKHOBEHUS BJIATH.

Ha puc. 1.11 uzoOpaxeH nporecc MOHTa)ka F€pMETUYHOIO MPOKAJIbI-
BAIOIIEr0 KOHEKTOPA HA CAMOHECYIIINN U30JIUPOBAHHBIN POBOJL;

Puc. 1.11. llpoyecc monmadica cepmemuyHo20 NpoKaIvlearue2o0 KOHeKmopa
HA CaMOHeCYuuli U30IUPOBAHHBIU NPOBOO: A — YCMAHOBUNb OMECMEIIACMbLIL
npoB00 8 3aHCUM, O — YCIMAHOBUMb 3ANCUM HA OCHOBHOU NPOBOO U NOOMAHYMb OOIM;
8 — 3a6epuLUmb 3aMANCKY OOIMA ¢ NOMOWbIO HAKUOHO20 Katoua 13 mm
00 NOIHO20 Ccpbl8a 207106KU 6oma

1.3.1. Apmarypa CHUII

Anxepuuie 3axcumpl

Hcnonvzosanue: 3aXuMbl NpeAHA3HAUEHBI IS MOHTaXa 2-X WM 4-X
W30JMPOBAHHBIX MPOBOAOB, MPU NOAKIIOYeHNH aboHeHTa. Ciy»KaT A Kpe-
IUIGHHS CaMOHECYLIUX MPOBOJOB K CTEHAM 3JaHUN U CTOJI0aM, C MOMOIIBIO
CTaHJAPTHBIX KPIOKOB, AHKEPHBIX KPOHIITEHMHOB M APYIMX Pa3HOBHIHOCTEMN
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KperuieHni. biaromaps cbeMHOM QyKKE 32KMM MOKHO KPENUTh Ha BCEBO3-
MOYKHBIE€ TUITBI KPIOKOB M KPOHIIITEHHOB.
Cmpoenue:

e o0Ooiima — opMa U3 IMHKOBAHHOMW CTaJH;

e  y)KKa — HEp>KaBerollas CTajb;

® TPIWKHUMHAS YacTh — YJIbTPAPHUOIETONMOTOIOCTOMKUN MOTUMED, YCH-

JICHHBIM CTEKJIOBOJIOKHOM;
® [PY>XUHBI TOPSYETO IUHKOBAHMUS;
e  0OJT ropsiuero HIMHKOBAHUS.

AHKepHbIe 3a)kuMbl Tuna ZM — 201, ZM — 202

AHkepHble 3axxumMbl Thna Z — 201, Z — 202

[Ipenna3zHavyeHbl Kak JJis1 MOHTaXa MarucTpajied MajblX CEUYCHUHU, TAK
W IS KpETUIeHUs 2-X WIH 4-X W30JIMPOBAHHBIX MPOBOJIOB MPU MOAKIIOYECHUN
aboneHTa. CiykaT JJid KpEIUICHUS] CaMOHECYIIUX IPOBOJOB K CTEHaM 3]1a-
HUH U cTOJ0aM, C TIOMOIIBIO CTaHIAPTHBIX KPIOKOB.
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AHKepHbI# 32kuM PA 25%100

Hcnonv3osanue: 3akUM YHUBEPCAJICH U MPETHA3HAUECH JIJIsl KPETUICHUS
KaK 2-X, Tak U 4-X U30JIMPOBAHHBIX MPOBOJOB, MPHU MOJKIIOUYEHUH OTBOJA
aboHeHTa.
CmpoeHnue:
e otBeuaer TpedoBanusaM ctanaapra NF C 33 042;
®  TIOJBWXHBIN KIIMH HE TPeOyeT MOHTaKHOTO MHCTPYMECHTA;
®  OTKpPBIBAIOMIASCS OyXKa MO3BOJSET KPEMUTh 3akKUM KaK K KpOH-
HmITeHaM, TaK U K KPIOKaM;
e  uU3MeHseMas JUIMHA TyXKH (10 220 MMm);
®  KOpIIyC U3rOTOBJIEH U3 yJIbTPAPUOIETOCTOUKOTO MOJUMEPA U YCUIICH
CTEKJIOBOJIOKHOM.

Amnxkepusie 3axxumbl HEL — 5505, HEL — 5505-2
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Hcnonb3osanue: MOHTaX MarucTpaieil Mambix cedenuii (16...35 M),
a TakKe MOHTaX OTBOJOB a0OHEHTOB llpegHa3zHaueH sl aHKEPHOTO WM
IPOMEKYTOUHOTO KPEIUICHHs CAMOHECYIIIEro MPOBOJA CeYeHHeM oT 16 MM’
10 35 MM°. 32KHM MOXET ObITh JIETKO MCIIOIB30BAH B KAUeCTBE IPOMEKY-
TOYHOI0, OBOpOoTOM (pukcupyromeit yactu Ha 900. IIpocroTta MoOHTaxa,
onud 6oaT 17 MM, Manas ayiuHa 3axuma —165 MM, mpekpacHas 3alura OT
cKoJibxeHus — 4 kH.
CmpoeHue:
®  3allell — CTAJIb FOPSAYEro HMHKOBAHMS;
® MPWXHMHAS YacTh — MOTOA0-yIbTPa()HOIETOCTOUKHI MOIUMED, YCH-
JICHHBII CTEKIIOBOJIOKHOM,;
®  [PYXUHBI TOPAYErO LIUHKOBAHUS.

Ankepnble 3axkumbl SPIN-403, SPIN-404

Hcnonvzoeanue: MOHTaXX MArucTpajed C HCIOJb30BAHUEM H30JIUPO-
BaHHBIX NpoBOJIOB THNA AsXS(n). Caykart AJisl KpEIJIeHHUs] 3TUX MPOBOJOB K
CTEHaM 37laHui U cT010aM, C MOMOIIBIO CTAHJAPTHBIX KPIOKOB.

Cmpoenue:

e o0oiima — amomMuHuEBas popma

®  3alel — CTajlb rOPSAYEro HIMHKOBAHUS;

® TPWKHUMHAS YacTh — YIbTPA(PHOIETOMOTOIOCTOUKUIN TOIUMED,

YCUJIEHHBIN CTEKJIOBOJIOKHOM;

®  [PYKUHBI TOPSYETO IMHKOBAHMUS;

®  KJIMH U3 yJIbTPa)HOIETOCTOMKOrO MOIUMEPA.

Hcnonvzoeanue: MOHTaX Maructpajeid C HCIOJb30BAHUEM H30JIUPO-
BaHHBIX TTPOBOJIOB TUa AsXS(n). CiyxaT sl KpeIJIeHUs 3TUX MPOBOJOB K
CTeHaM 3/IaHUi U CcToJI0aM, C TTIOMOUIBIO CTAHAAPTHBIX KPIOKOB, a TAKXKe BO3-
MOYHO KPEIUJIEHNE Ha KPOHILTEHAX.
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Anxkepsbie 3axxumbl HEL-5503 u Z-203

Ilpokanviearouiue 3axcumot
OTBeTBUTENBHBIN NpoKabiBatomnil 3akuM EP 95-13

['epMeTHUYHBIA OTBETBUTENBHBIN 3a)KUM, IMPOKAIBIBAKOIIAN H3O0JISILUIO,
MpeAHa3Ha4YeH sl BCEX BHUJIOB caMmoHecyliero npooja 10 1kB. Kak npasuiio
WCIOJIB3YETCA JUI TIOJIKITFOUEHUS OCBEIICHUS.

OcHawer caMOCPBIBHOM TOJIOBKOM O0JITA.

[Ipu 3aTsruBanum OojTa, 3yOIlbI KOHTAaKTHBIX IDIACTHH ITPOKAIBIBAIOT
M30JIALIMIO U CO3IA0T MPEKPACHBIN KOHTAKT.
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OTBeTBUTEIBHBIN MPOKATIBIBarOIINHN 3akxuM P2X95 (150)
I'epMeTHUHBIN OTBETBUTEIBHBIM 3aKWUM, MMPOKAIBIBAIOIIMNA H3OJSALHIO,
NpeaHa3HaueH JJi1 BCEX BUOB CaMOHECYIIEro mpoBoaa 1o 1 kB.
Hcnonvsyemcs nist NONKITIOUSHUS] OTBOJIOB AOOHEHTA.
OcHawern cCaMOCPBIBHOM T'OJIOBKOM 00JITA.
[Ipu 3arsruBanum 6onTa, 3yOIbl KOHTAKTHBIX IUIACTHH IMPOKAJIBIBAIOT
M30JIALIMIO U CO3/Ial0T MPEKPACHBIA KOHTAKT.

OtBeTBUTENBHBIE MTPOKANBIBatOIIKE 3aKkuMbl P3X95, P4X150D
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['epMeTHYHBI OTBETBUTEJIBHBIN 3KUM, MPOKAIBIBAIOIINN H30JISALUIO,
MpeIHa3HAYeH JIJIs1 BCEX BUJIOB CAaMOHECYIEro nposoja Ao 1 kB.

Hcnonvzyemes njisi TIOAKITIOYEHUS W30JUPOBAHHOIO IMPOBOJA KPYMHBIX
CEUCHUI MpHU Pa3BETBICHUM Maructpaiu. OCHalleH CaMOCPBIBHOM T'OJIOBKOM
oounra.

OTBeTBUTENBHBIN MTpoKaybIBaroIMii 3axuM RDP 25/CN

OTBETBUTENBHBIN 3aKUM, MMPOKAIBIBAIOIIUN W30JIALIMIO, NTPEAHA3HAYEH
JUISL BCEX BUJIOB CAMOHECYIIETO MpoBoAa A0 1 kB.

Hcnonvsyemca nist NOAKITIOUYEHUST M30JIMPOBAHHOTO MPOBOJIA MPH TIOJIKITFOYE-
HHU OTBOJIa a00OHEHTA OT TOJION JIMHUM.

OcHawen caMOCPBIBHOM TOJIOBKOM O0JTa.

24



OTBETBUTENBHBIE TPOKAIBIBAOIINE 3aKUMbI Z-205, Z-2051
OTBETBUTENBHBIN 32KUM, IIPOKAJIBIBAIOIINI H30JISILNI0, IPEAHA3HAYEH JIJIS
BCEX BUJIOB CaMOHeCyLIero nposoja 1o 1 kB.
Hcnons3yercst [uisl MOAKIIIOYEHNS N30JIMPOBAHHOTO TIPOBOJA IPH MOAKIIFO-
YEeHUH OTBOJIOB a0OHEHTA, TAK)KE BO3MOXKHO MOJKITIOUEHHUE OCBELICHUS.

OTBeTBUTENBHBIE IPOKAIBIBAIO-
e 3axxumel Z-206, Z-2061
OTBETBUTENBHBIN 3aKUM, IPOKAIBIBAIOIIMI U300, ITPEIHA3HAYEH JUIS
BCEX BUJOB CaMOHECYIIETro mpoBoja Ao 1 kB.
Hcnonvzyemces 1711 MOAKITIOUEHUST M30JIMPOBAHHOTO TPOBO/IA TIPY pa3BETRIIC-
HUM MaruCTPaId U IS MOJIKITFOUSHUS] OTBOIOB aOOHEHTA.
Z-206 npegHa3HayYeH MJid MOAKIIOYEHUS OT HEU3O0JIUPOBAHHOW JMHUU
WJIHM OT KabeJs.
Z-2061 npenHa3zHaueH Il MOAKIIOUECHHS] TIPU MEPEXOJE OT HU30JIUPO-
BaHHOM JIMHUU.
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Inaweunvie 3axcumot 013 20J1blX npoeodoe u Heﬁmpajm 3azemie-
HusA. 3aKUMBI MnpeaHa3HauCHbl i1 COCAMHCHUA NBYX TI'OJIBIX IIPOBOJOB. HpO—
BOAa MOI'yT OBITH M3 ATIOMUHMEBOI0O UJIU CTAJICAIIOMUHHUEBOTO CITJIaBa.

Mexanuueckue 601moevle HAKOHEYHUKHU TIPUMEHSIOTCS JUTSI OKOHIIE-
BaHUS MCEIHBIX W aJFOMHUHHEBBIX, OIHONPOBOJOYHBIX U MHOTOIPOBOJIOYHBIX
xw1. HakoHEeUHUKN OCHAIEHBI O0JITAaMH C CAMOCPBIBHBIMHU T'OJIOBKAMH, YTO
3HAYHUTEIBHO YIPOIAET MOHTAX. BOJITH BBOpAaYMBatOTCS KITFOUEM C HAKHTHOU
I'OJIOBKOM, J10 CPbIBA TOJIOBKH.

TepmoycaxuBaemas Tpyoka MWTM obecnieunBaeT HaJeKHYIO TepMe-
TU3AIUI0 MKy HAKOHCYHHUKOM M HM3OJISIUCH KWIbl. HakoHEYHHK JTy)KeH-
HBIN, TO3TOMY MOKET OBITh TIPUCOCIMHEH KaK K aJFOMHHHEBOM, TaK U K Me/I-
HOU KuJIE.

3axknmbl 114 npokiaaaku no pacagam 3aanuii - BRPF 70-510-1F(6F)
IIpoBox KpenutTes K cemly 3aKMMa C IOMOIIBIO IUIACTMACCOBBIX Ka-
OENbHBIX PEMENIKOB. BTopas nuHUS MOXKET ObITh 3aKperieHa Ha TOM ke 3a-
KAME C IIPOTUBOIOJIOKHOW CTOPOHBI JOIOJIHUTENIBHBIM peMelkoM. Kopmyc

26



3aKUMa U PEMELIKU M3TOTOBJIEHBI U3 MOr0J0- M  YJIbTPa(pHOIETOCTOUKOrO
nonuMepa. [lupuna pemMemkoB 9 MM, 4EPHOTO LIBETA, TAJIOTEHOHECOAEPKa-
1I1€ U HENOAACPKUBAIOIINE TOPEHNUS.

Monmadc 3adxcuma: no0enabHas 4acTh 3a)XHUMa yCTaHABIUBACTCS B
IIPEABAPUTENBHO MpocBepaeHHoe oTBepetre 0,12 MM M 3akperuisercs ¢ Io-
MOLIBI0 TBO3AA. YacTe 3a)kMMa C CEIJIOM HAJBUTACTCS 0 XapaKTEPHOIO

HIEJTYKA, TOJTBEPKAAOLIET0 (PUKCALNIO. 3aKUMbl YCTAHABIMBAIOTCSA Ha CTE-
Hax, o0bryHO uepes 0,7 m.

Mucmanuyuonnwtii 6anoasxc SO 79.5 u SO 79.6

IIpeonasznauen 1 KperuieHUs CAMOHECYIIEro MpOoBOjAa WM Kalenenl K
onopam. Kpenutcs ¢ moMolipio Kiiroua Jjist HaTSKKU U PE3KU JICHTHI.

'\IIH.H t

|

i

Hpomeofcymounble HOO0BECHbIE 3aAIHCUMDBL

\ [MoxsecHoi 3axum Z-224 (ot 0° no 30°)
“ IIpumenenue — UCNONB3yeTCS B KaueCTBE IMPOMeE-
XKyTouHOro kperuienust nposomoB CUII, cedeHuem ot
4x16 10 4x120 MM” O TIPAMOIl WM C YIJIOM MOBOPOTA
yaun ot 0° 10 30° Ha CTaHIAPTHBIX KPIOKAX.

Cmpoenue: 3anienl M3rOTOBJICH U3 MPOQPUIHHOTO
OIMHKOBAaHHOro MeTana. bont MS8. Bkmaapiin u3 yibT-

padroIeTONOr0IOCTOUKOTO  MOJINMEpPA,
CTEKJIOBOJIOKHOM.

YCUJIEHHOTO
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IMoasecHoii 3axum Z-225 (ot 0° go 60°)

Ilpumenenue — UCTIONB3YETCS B KAueCTBE MPOME-
KyTouHoro kperienuss npooaoB CHUII, ceuenuem ot
4x16 1o 4x120 MM® TI0 TIPSIMOIT HIIM C YIIIOM IIOBOPOTA
muaun ot 0° 10 60° Ha CTaHJAPTHBIX KPIOKAX.

Cmpoenue — 3auienl U3rOTOBJIEH U3 CIUIaBa aIIOMHU-
HUSL U UMEET CIEeUUATbHYIO0 BCTABKY M3 CTAJILHOTO KOJIb-
114, YTO YBEJIUYMBAET HU3HOCOYCTOWUYMBOCTH IY)KKU 3a-
*uMa. Brimaapiin u3 ynbTpaduoneTonoroJoCTouKoro mo-
JUMepa, YCUJIEHHOTO CTEKJIOBOJOKHOM. OCHAIIIEH 3alleNKoil 1 JIUMOOM ¢ yKa-
3aHUEM CEUYEHHS, YTO 3HAUUTEIbHO 00JIETYaeT U YCKOPSeT MOHTAX.

[MoxsecHoi 3axum Z-226 (SPIN 320) (ot 0° 1o 90°)

lIpumenenue — WUCHONB3YyETCSI B  KayecTBE
NPOMEXKYTOUHOTO  KpemieHusi npoBoaoB CUII, ceue-
HEeM oT 4-16 10 4-120 MM” [0 IPSMOI HIIH C YIJIOM IO-
Bopora juaur ot 0° 10 90° Ha cTaHIAPTHBIX KPIOKaX.
Yamie Bcero HUCIHOIb3YETCS HA YIJIOBBIX OMOpax MpHU
MPOKJIAJKE MPOBOJAOB KPYMHBIX C€YEHUM 10 4x95+2x35.
Hanuuue poankoB B caMOM 3aKMM€ JEJAeT BO3ZMOKHBIM
MPOKJIAAKY MpoBOJia 0€3 MPUMEHEHHsI pACKATOUYHBIX PO-
JIMKOB.

Cmpoenue. 3anien U3rOTOBJIEH U3 MPOPUIBLHOTO
OLIMHKOBaHHOTO MeTana. bontr M8. BeraBka — ynbTpa-
dburonIeTONnOroA0CTONKas pe3ruHa, pOJUKH - yiabTpaduose-
TOIMOTOJIOCTOMKUH ITOJIUMED.

( [TonsecHoit 3axum Z-204 u Z-2044 (ot 0° no 300)
" Ilpumenenue — UCIOJIB3YETCSA B KAUECTBE MPOME-
KyTouHOro KperieHus npoBogoB CUII, ceuenuem
16...95 MM” 10 TIPSMOIi M C YIJIOM [IOBOPOTA JTHHHH
10 30 Ha cTaHJAPTHBIX KPIHOKax.

Cmpoenue — 3a1en U3rOTOBJIEH U3 MPOPUIHHOTO
OIIMHKOBAaHHOI'O MeTaja. boiaT MOTBUIBKOBBEIM MS.
BcraBka pesmHOBasi, yiabTpadUOIETONOrOJOCTONKAS,

no1I0MpaeTcsi B 3aBUCMMOCTH OT CEUYEHHUs MpoBojia (OT
2x16 1o 4x95).
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ITonBecHoit 3axuMm Z-2045 u- Z-2048
(or 0° 10 90° )

IIpumenenue — UCTIONIB3YETCS B KAYECT-
BE€ MPOMEXKYTOUHOI'O KPEIJIEHUSI MPOBOJOB
CUII, ceuenueM 16...95 MM’ 10 mpsAMOit Wi
C YoM mmoBopoTa juHuK 10 90° Ha cTaH-
JAPTHBIX KPIOKaX.

Cmpoenue — 3auienl U3rOTOBIIEH U3 MPO-
(GUIBHOIO OLMHKOBAHHOTO MeTtana. bonr
MOTBUIBKOBBIT  MS8. BcraBka pe3uHoBas,
yIbTPaPUOJIETONOrOJOCTOMKAs, OAOUpaACT-
Csl B 3aBHCHUMOCTH OT CE€YeHHUs nmpoBoja (OT
2-16 0o 4-95).

1.3.2. YcranoBka onop (puc. 1.12)
Omnopsl ycTaHAaBIMBAIOTCS coryiacHo npoekty Ha BJIM u MoryT peanu-

30BbIBATHCA HA OCHOBE CTOCK:

e >xene3o0etoHHbIX (THNa CB95 u CB8S);
e nepessHHbIX (THna Cl u C2);

& MCTAJNIMYCCKHX.

Hasznauenue onop nokasano Ha puc. 1...12.

Puc. 1.12. Paccmanogxa onop
1 - xonyesas onopa; 2,4 - omeemumenvhvie 05 8600a; 3 - NPOAEM MeAHCOY COCEOHUMU
onopamu Mazucmpani; 5 - npOMencymoyHas, 6 - yenosas (Npomexscymodtas uiu
amkepuas), 7 — GHKEpHAsl.
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1.3.3. MoHTa:K Kpene:KHbIX YCTPOCTB

MoHTax KpemnexHbIX yCTPOMCTB BKIIIOYAET B CeOsl 3aKperieHHe Ha
omopax, Ha (pacamax 37aHUN U COOPYKEHUU METAUTMYECKUX KPOHIITEHHOB
WIH KPIOKOB, UCIONb3YyEeMbIX 7S (PUKCALUU HU30JIMPOBAHHBIX 3aKUMOB, KO-
Topsle yaepxkuBatoT CUIIL. Tunsl KpOHIITENHOB I KaKI0I0 MECTa 3aKpem-
JIEHUsI KOMIUIEKTYIOTCSI B CTPOIOM COOTBETCTBHH € IpoekToM Ha BJIU m ¢
Y4ETOM TEXHUYECKMX XAapPAKTEPUCTHUK YCTAHABIMBAEMBIX KPOHIUTEHHOB,
MIPUBOJMMBIX B KATAJIOTE€ MPEANPUITUSA-ITPOU3BOIUTEIIA.

Puc. 1.13. Pacnonoscerue KpenexicHvlx yCmpoucms, ¢ NOMOUbI0 KOMOPbIX
uzonuposannwie 3axcumol ¢ CHUII kpenames k onope unu k pacady 30anus:
1, 3, 4, 5 - kpornwimetin ankepHulil; 2 - KPOHUWMEUH NOO0EPAHCUBAIOWUL,

6, 7 - KpoHwmellH Ha ¢hacade unu Ha cmene

JlenTounslii y3en kperenusa kponmreiiHa aist CUII x onmope Bbimoui-
HseTCs U3 JeHThl MOoHTaxHOUW Tuna JIM 20 (wm F2007), u3roroBieHHoON U3
HEP)KABEIOLIEH CTaJIM, KOHIBI KOTOPOM 3aKPEIUIAIOTCS ¢ IMOMOIIBIO CKPEIIbI
MoHTakHOU Tuna CM 20 (unum A200) ¢ npUMeHEHHEM CHelHaJIbHOrO0 MHCT-
pyMEHTA — JIEHTOHATSKUTEJS.

Ha puc 1.14 noka3zaHna nocijie10BaT€IbHOCTh OJHOBUTKOBOTO MOHTa)Ka
HIDKHETO XoMyTa. MOHTaK BEpXHET0 BBINOJIHAETCS] aHaJIOTUYHBIM 00pa3oM).
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AEHTOHOTAXHTE AL

Kowew meHTe

2 0

Puc. 1.14. Ilocnedosamenvrhocms MOHmMA CA IEHMOYHO20 Y314 KPENJIeHUs
KpoHwmeHa: 1 - puxcayus navana nenmol; 2 - ompe3xa HysicHol Onunsl,; 3 - 3anpaska
KPOHUIMETIHA U HAMANCKA JIeHMbl 00 ynopa, 4 - 3a2ub j1eHmol 8 00paAmMHYI0 CIMOPOHY U ee

obpeska;, 5 - (puxcayus KOHYA 1eHmvl «YCUKAMUY CKPenvl ¢ NOMOUbI0 MOIOMKA

1.3.4. Pazmorka CHUII

Pa3zmotka xryra camoHecyuiero npoBoja npeacranieHa Ha puc. 1.15.
OnHa ocymiecTBIsI€TCA HEMOCPEACTBEHHO ¢ OapabaHa 1, 3akperieHHOro Ha
packaTouHou Tenexke (puc. 1.16), ¢ momoliblo MexaHUYeCKoil Jedenku O,
YCTaHOBJICHHOW C MPOTUBOIOJIOKHOTO OT OapabaHa KOHLA JINHUH, C UCIIOJIb-
30BAHMEM PACKATOYHBIX POJUKOB 3, 3aKPEIJICHHBIX HA OMOPaX MOHTUPYEMO-
ro y4acTka.
Jliis cBoboaHoro npoxoxaenus xryra CUIT yepes pouku NpuMeHSIOTCSA:

® BCIIOMOTATENbHBIN TpocC (1M03. 5), kotopbiit pu pazmorke CUII Ha-
MaTBIBAETCS HA BaJl MEXaHUUYECKOM Jebenku (mo3. 6);

® KOMIUIEKT «BEPTIIOr-MOHTaXKHbIE UyIKW» Juis ipoTsikku CUIT (mos.
4) yepe3 ponuku, obecriednBaeT yaepkanue konima xryra CUII B cxxarom
COCTOSIHUU U HE MO3BOJISIET )KI'YTY NEPEKPYUUBATHCS IIPU €0 MPOTIKKE.
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Puc. 1.15. ’Keym CHII 6 npoyecce pazmomku:
1 - bapaban; 2 - nposoo CHII; 3 - packamounwlii porux 4 - eepmiroe;
5 - 6cnomocamenvuwiti mpoc; 6 - mexanuueckas rebeoxka

Paszmotka CUII BeImoNIHSIETCS B CIIEAYIONIEH MOCIE0BATEIbHOCTHU:

® C OJHOT0O KOHIIa MOHTUPYEMOI'O y4acTKa yCTaHaBiuBaeTcs OapabaH
¢ CUII Ha packaTO4YHOU TEIEXKKE,

® C JIpyroro KOHIAa y4acTKa yCTaHABJIMBAECTCS MEXaHUUYecKas Jiebeaka
CO BCIIOMOTaTENbHBIM TPOCOM,

® 3aKpEIUIAIOTCA Ha OMOpPaX PAaCKaTOYHbIE POJMKH, HAUMHASL C OMOPBI
CO CTOPOHBI JIeOeIKH, OTHOBPEMEHHO B HUX 3aIPaBIISETCsl BCIIOMOTaTeNbHbIN
TPOC, pa3MaThiBaeMblii ¢ 6apabaHa Je0eKH,

e [ocjie MoATSTUBaHus Tpoca K 6apabany ¢ CUII Ha xoHIe Tpoca 3a-
KpeIUIIeTCS. MOHTaXXHBIM 4YYyJIOK JJIS Tpoca U3 KOMIUIEKTa «BEPTIIIOT-
MOHTaXKHbIE UYJIKWY,

e Ha koHie xryta CUII 3akperuisieTcss MOHTaXHbIA YyJIOK ISl 3allu-
Tbl CUI1 13 KOMIUIEKTa «BEPTIIOT-MOHTAKHBIC UYJIKIY,

e C nomolrpio Mexanuueckoi sedeaxu xryt CUIL mporsarusaercs ue-
pe3 BCe POJIMKH M Pa3MOTKa MpeKpalaeTcs, Korja XryT MpoiaeT nociae Hul
POJIUK ¥ HEMHOTO OITyCTHTCS B CTOPOHY JICOCIKH.

Pexomenoauuu u npedocmeperxcenus:

1. IlpumeHeHuEe pacKaTOYHBIX POJHMKOB OOSA3aTENBHO, MOCKOJIBKY,
uMest paboure MOBEPXHOCTH, MOKPHITHIC MJIACTUKOM, OHU MPEIOTBPAIIAIOT
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NOBPEXKICHNE M30JLIMHA PacKaTbIBAEMBIX MPOBOJNOB. Henomycrnma pasmor-
ka CHUII Ha 3eMHOI MOBEPXHOCTHU, MOCKOJBKY 3TO MOXKET MPUBECTH K IO-
BPEXKICHUIO U 3arpsI3HEHUIO U30JISLMN IIPOBOJIOB. B ciydae nmocnennero npu
MOHTa)K€ MPOKAJIBIBAIOIINAX 3aKUMOB JJIEKTPUYECKOE CONPOTHUBIICHUE KOH-
TakTa MeXay 3yObsmu 3axkuma U npoBogHukamu CUII Oyner Oonbiue pac-
YETHOTO, a 3TO MPUBEAET K JOMOIHUTEIBHBIM JJIEKTPUYECKUM MOTEPSAM U K
IIPEXACBPEMEHHOMY BbIXOAY M3 cTpost BJIN.

2. O6s3arenpHOE MpUMeEHeHue BepTiora npu pazmotke CUII mpenor-
BpalllaeT CaMOIPOM3BOJBHOE PACKpPyYMBAHUE MPOBOJOB B Kryre. Ecmm miid
Pa3MOTKHM HE NMPUMEHSTh BEPTIIOT, TO B OTIEIBHBIX MECTAaX MEXIY MPOBOI-
HUKaM{ MOTYT ITOSIBUTHCS 3aMETHBIE MPOCBETHI, B KOTOPBIX MPHU HE pacyeT-
HBbIX MEXaHMYeCKUX BozneicTBusax Ha BJIW (cunbHBIN BeTep, MajneHue aepe-
Ba U T. JI.) BO3HUKAET OMAaCHOCTh OOPBIBA OTJAEIBHOTO MPOBOJA.

3. OOGs3aTeNbHO MPUMEHATh MOHTAXHBIA uysiok Juist skryta CUIL, mo-
CKOJIBKY 3TO YCKOPSIET IIPOLIECC PACKAaTKU U npenoxpanser uzossinuo CHUIL
OT MEXaHUYECKUX MOBPEXKIACHUN 32 CYET PABHOMEPHOI'O paclpeeeHusl Me-
XaHUYECKOW Harpy3ku Bouib xryra CUII npu ero pasmortke.

Hucmpymenmot 0na pasmomxu

Packatounas tenexka (puc. 1.16) — nepenBrkHas miatdopma, ycra-
HOBJICHHAs1 Ha HEOOJBIIIOM aBTOMOOWIBHOM IpHIIENe, UMEoIas Crelnalb-
HOE€ YCTPOWCTBO AJIs (PUKCAIMH Baja U €ro TOPMOXKEHHUS, B KOTOPOM 3aKpen-
JsieTcs Bpallarouuiics 6apabaH ¢ caMOHECYLIUM IIPOBOJOM.

Puc. 1.16. Packamounasa meneicka

Packatounsie posnku, Hanpumep, Tuna EDD 1000 u EDD 1700 (puc.
1.17) uMeroT MIACTUKOBOE MOKPHITUE U 00YCTPOEHBI YCTPONUCTBOM JIJIsl TIOJI-
BEUIMBAHUS C JICHTOU U 35KHMOM.

MakcumainbHo gonyctuMbiil guametp xryra CUIT - 50 mwm.

MakcuMalibHasi Harpy3Ka JjIsl POJIUKOB:
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EDD 1000 — 1000 krc,
EDD 1700 — 1700 kre.
Bec ponnkos:

EDD 1000 — 5,2 kr,
EDD 1700 — 10,7 xr.

~Ponuk
EDD 1000

Puc. 1.17. Packamounvlil ponux

Beptmtor Tuna EMDI5 (puc.1.18) — CTBIKOBOYHBIN 3JIEMEHT, yCTaHaB-
JIMBAEMBIN C MTOMONIBI0 YYJIKOB Mexay pazMmarbiBaemMbiM CUII u Bcromora-
TEJIbHBIM TPOCOM M MpeJoTBpallaroInii packpyurnsanue xryra CUIL. Bept-
JIFOT BBIIEP>KMBAET MAKCUMaJIbHYIO Harpy3ky — 1500 krc.

N\

/& . -
\ W=

Puc. 1.18. Bepmaioe

Tpoc écnomozamenvhulii

BcnoMorarenbHbBIM  TPOCOM MOKET CIYKUTh JI000M J10CTaTOYHO
TPOYHBIN TPOC ¢ ceueHneM He MeHee 10 MM”, BBIIEPKMBAIOIIMH CHITy PacTs-
kenust He MeHee 400 krc. KoHcTpykuus Tpoca U MaTepuall, u3 KOTOPOro OH
c/ielaH, TOJKHBI 00ecneunBaTh yno0CTBO onepupoBaHusi ¢ HUM. OH He J0J1-
’KEH 3aIlyThIBAThCSI MPU €ro pa3MoTke ¢ OapabaHa jeOeaKd, a TakkKe MHpU
CIIy4aiiHOM €Tr0 OCBOOOKICHUH.
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Mexanuueckasn nedeoxa

Mexanuueckasi nedeka ucnoyb3yercs ais packatku mpoBoaoB CHUIL
MyTeM HaMmaThIBaHUS Ha €€ pabouunii OapabaH BCIIOMOTATEIHLHOTO TPOCA, CO-
eauHeHHoro ¢ CUII mocpencTBOM KOMILUIEKTa «BEPTIIOr-MOHTAXKHbBIE YYJI-
Ki». JTa nedeaKa Npyu HATSHKEHUU M PAcKaTKe MpoBOJa 00ecrneyuBaeT Mo-
CTOSIHHO€ HaTsDKEHHE BCIIOMOIAaTENIbHOTO TpOca BO BPEMsl BCEM MpPOLETypbl
packaTtku. Bo3M0XHO KCIONb30BaHUE J€0EI0K Pa3IuUHbIX MOAU(DUKAIUN 1
3aKpeIUIsieMbIX, K IPUMEPY, Ha OMopax, Ha aBTOMOOWJIBHBIX MpHUIIENaX, B KY-
30B€ IPy30BOI'0 ABTOMOOMIIS.

Puc. 1.19. 3awumnslit MOHmMadscHolil YYI10K U 6CNOMO2AMENbHBIU MPOC.
a - muna TCSB38, TCSB500ns 3axeama u npomseueanus konya sxceyma CHII;
0 - muna TCSB15, TCSB20 ons 3axeama 6cnomoeamenbH0o20 mpoca;

8 - MpPOC 8CNOMOCAMENbHYILLL

Hamsascenue B/TH u ee ankepnoe 3axpennenue (puc 1.20).

[Tociie pa3MOTKH KT'yTa CAMOHECYLIETO MPOBOAA HA POJIMKAX, 3aKpel-
JICHHBIX Ha OTOpax, HeoOXOAMMO Ha KOHEYHOH Omope 3aKpenuTh HEeCyIun
POBOJ aHKEPHBIM 3aXUMOM (1103. 1). IIpu a3TomM Mexanuueckas yebeaka ye-
pe3 KOMIUIEKT «BEPTIIOr-MOHTAXHbIE UyJKU» (1103. 2) JOJIKHA YIEPKUBATDH
JMHUIO B HATSHYTOM MOJIOXKEHUU. Jlajlee ¢ MOMOIIBIO KOMILIEKTa MHCTPY-
MEHTOB JJISl HATSDKEHUSI: pYyYHOU JIeOe/IKH, 3aKpEIUIEHHON Ha OJIMKHEN onope
(mo3. 3), ¥ HATSHKHOTO YCTPOUMCTBA JIMHUS HATATUBAETCS 10 TpeOyeMoro mnpo-
€KTHOHM JTOKyYMEHTalUWel 3HAUYEHUS CUJIbl HATSKEHUS, YTO KOHTPOIUPYETCS C
MOMOILBIO TMHAMOMETpA.

HatsnyTas py4yHoii 1ebenkoil TMHUS Ha ONMDKHEN (HayalbHOMW) orope
3aKpEIUIsieTCs ¢ MOMOIIBI0 aHKEPHOTo 3aKuMa (1103. 4).
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CHUII nHa KOHEYHOH OIope OCBOOOXKAAECTCA U3 MOHTAXHOIO UyJKa, U, €CIU
3TO HEOOXOIMMO, KOHIIBI MPOBOJHUKOB KakK (ha3HbIX, TaK U HEHUTPaJIbHOTO
U30JIUPYIOTCS ¢ MOMOIIbI0 HAKOHEUHHUKOB MJIM KOJIAYKOB (KX elle Ha3blBa-
10T KoHleBbiMu Kamamu) tuna CECT (smactromepnsie) mub6o 102L (Tepmo-
yCa)KHBAEMBIE).

Puc. 1.20. Hamsoicenue u anxeproe 3axpenienue npogooa CHII:
1,4 - nauanvhas u koneunas onopwel yuacmia; 2 - gepmaioe; 3 - pyunas 1ebeoka

Ha Gnmxuel onope ocrapnseTcs 3agaHHbIi 3anmac npooaa CUII, oc-
TAJIbHOM MTPOBOJ OTPE3ACTCS C MOMOIIBIO CEKTOPHBIX HOXKHMUII.

3amena poauKkoe Ha npomexcymounsie 3axcumot (puc. 1.21).

[Tocne BeimonHenus HatTsxeHus CUIL u 3akpernieHus: ero aHKEpHbIMU
3aKMMaMH Ha KOHIIEBBIX OMOpax HEOOXOIWMO 3aMEHHUTh POJIMKK Ha MPOMeE-
KYTOYHBIEC 32)KUMBI Ha OMOpax MPOMEKYTOUHBIX U, IPU HEOOXOIUMOCTH, Ha
YTJIOBBIX.
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Hefirpane

-~
®ukcaiop Note 238mMa

MuKcarop
FAKPBIT

Puc. 1.21. Ilocnedosamenvhocmsb 3amensbl pOIUKO8 HA
NPOMEINHCYMOUHbBIE 3ANHCUMDL

Hna 3akpennenus Hevtpanmu CUIlI B mpoMeXyTOYHOM 3a)XUMe, Ha-
npumep, Tuna ES 1500 (puc. 1.21) HeoOX0oauMO NpeaBapUTENbHO PACKPHITh
(ukcaTop 3a)KMMa U B OTKPBIBLIEECS JIOKE 3aKMMa BCTABUTh HEHUTpPAJIbHBIN
IPOBOJ. 3aT€M 3TOT IPOBOJ MPHXKUMAETCS K JIOKY 3aKuMa (PUKCcaTopoM, Ko-
TOPBINA TOKUMAETCS O yIopa.
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[Tpu 3HaunTenbHbIX yriaax u3ruda BJIW (mpu yrimax n3ruba 0oypiimx,
YeM yKa3aHO BBIIIE€) U HA YIJIOBBIX OMOPAaX HEOOXOJMMO HCIIOIb30BaTh 3a-
*uMbl ankepHsie Tuna PA 1000, PA 1500, PA 2000, PA 95-2000.

3akpernenue Heutpanu CUIl B aHKepHOM 3aKMME Ha MPOMEXKYTOU-
HO OIOpe BBIMOIHAETCS MO AHAJIOTHM C MPEIBIIYIIUM 3TaroM, TJI€ BbIOJI-
HSJIOCh AHKEPHOE 3aKPEIICHHE.

AHkepHbi 3axuM PA 1500 mocpencTBom CTaapHOrO KaHaTHKa Kpe-
nuTcs K ankepHoMy kponmteiny CA 1500 (puc. 1.22), a 3aTemM HaTSHYTbIN
HEUTpaJIbHBIMA TPOBO/] 3aKIIMHUBAETCS ABYMS KJIMHBSIMH aHKEPHOTO 3aKHMa.

Puc. 1.22. 3axpennenue neiimpanu CHII 6 anxepHom 3adicume

C ob6enx CTOPOH OT 3KUMOB (KaK MPOMEKYTOYHOTO, TaK U aHKEPHO-
ro) Ha paccrosiauu 20...30 cm ot Hux xryT CUIl HeobxoaumMo CTIHYThH Ka-
OCJIbHBIMU pEMEIIKaMU, YTO B JAJIbHEHIIEM MPEIOTBPATUT CMEIIECHUE MPO-
BogHUKOB CHUII npyr oTHOCUTENbHO Apyra IOJ BO3ACHCTBHEM BHEIIHUX
(bakTopoB (BETPOBOI HArPy3KH H TIp.).

1.3.5. O0ycTpoiicTBO OTBETBJIEHHIT OT MArUCTPAIH

OtBetrBieHus ot maructpanu BJIM B Buae JIMHEHMHOrO OTBETBIICHHUS
i oTBeTBIEHUS OT BJIM Kk BBOAY OCYIIECTBIISIFOTCA B CIEIYIOLIEHU IMOCIE-
JIOBATEIbHOCTH:

* pasmotka CUII ayist OTBETBUTENIBHOM JTUHUM;

* 3aKpeIUICHHE MPOBOJOB B HAYAJIE OTBETBUTEIbHON JIUHUY;

* HATSHKEHUE OTBETBUTEIHHOW JIMHUU U 3aKPEIUICHUE €€ KOHIIA;

* 3aKpeIICHUE OTBETBUTEIIbHOM JUHUM HA ONOPax;

*  TOAKIIOYEHUE OTBETBUTEIHHON JUHUU K MTOTPEOUTEIIO;

* TOJKJIIOYEHHUE OTBETBUTEIBHOM JIMHUU K MaructpaibHo BJIN.

3akpennenue npoeoooe 6 Hauaie OMEEMEUMENbHOU TUHUU OCYIIIe-
CTBJISIETCSI C TIOMOILBID KOMIUJIEKTAa aHKEPHOTO KPETUIEHUS: 3aKUMa U KPOH-
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mreiiHa. Y 3axuma PA 25x100 2 unu 4 npoona CUII 3akMHUBAIOTCS KIIMHb-
aMHu 3akuma, y 3axuma HEL-5505 Bce yeThipe Hecylux NpoBO/ia CTATUBAIOTCS
MEXKIY TOJIMMEPHBIMU IJIACTUHAMU OOJTOBBIM coeinHeHneM (puc. 1.23).

Puc. 1.23. Auxepnvie 3axcumor PA 25x100 u HEL-5505

Hamasajicenue omeemeumenvHoul TUHUL U 3aKPENIeHUE ee KOHUA.

BBITIOIHSIOTCS 110 aHAJIOTUH C MarucTpaibio. OTINYHE MOXKET COCTaB-
JATH CIIydail, KOrja KOHEL OTBETBUTENILHOM JIMHUM 3aKpEIUIIeTCA Ha CTEHE
wim ¢acane 3aanua. Kponmreitn Ha (acane 31aHusT KPEMUTCS C MOMOIIBIO
LIypYyIIOB WIN Aro0enel, a yXKe K HeEMY IHPHUKPEIUIIeTCs 4epe3 AYKKY WIH
NETJII0 aHKEPHBIHN 3aKUM C IPOBOOM.
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3akpennenue omeemeumenabHOU TUHUN HA NPOMENCYMOUHBIX ONO-
pax.

B Tom cnydae (mo3. 4), eciiv B OTBETBUTEJIBHOW JIMHUM €CTh IIPOMEXKY-
TO4HbIe omnopsl, 1s 3akperienuss CUIL ¢ uzonupoBaHHON HEWTpalbiO HUC-
MOJIB3YIOTCS MMPOMEXKYTOUHbIE 3akuMbl TUna ES 1500 unu aHkepHbIe 32:KU-
MbI EA1500, ectim mMeeTcsl 3HAUYNTEIbHBIN U3TU0 JTUHUH.

Hns 3akpernnenuss CUII camonecyield cucteMsl (2 win 4 mpoBoja)
UCIIOJIB3YIOTCS TPOMEKYTOUHBIE TIO/JIEpKUBAlOIMe KperieHus Tuna RA 25
wiu 3axumel Tuna DUL (puc.1.24).

o

Puc. 1.24. Ilpomesicymounvle noooepaicusarowjue Kpenienusi.
a-muna RA 25; 6 - muna DUL

Ilookniouenue omeemeumenbHoll TUHUNU K ROMPeOdumesito BbIIOJI-
HSETCS C TMOMOILIBI0 TEPMETHUYHBIX H30JMPOBAHHBIX HAKOHEUHHUKOB (pHC.
1.25), ompeccoBbiBaeMbIX pydHbIM TipeccoM (puc. 1.26.). IIpeaBapurensHo
MPOBOJI OTBETBUTEIHHOMN JIMHUU MPOKIAABIBAETCS JO MECTa MOAKIIOUEHUS U
MOCJI€ TIIATEIBHOTO pacyeTa OCTAIOIIMXCS KOHIIOB JIMIIHUNA MPOBOJ] OTpe3a-
€TCs1 C IOMOIIBIO PYYHBIX CEKTOPHBIX HOXKHMUII.
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|
Hamueuuhx CPTAU

KoHey xunsl CHMN

Puc. 1.25. I'epmemuunsie uzonupoannvie HAaKOHEUHUKU.

HakoHevYHWK
CPTAU

-

Mpecc SIMABL OC &

Koweny mune CHN

Puc. 1.26. Pyunoii npecc ons monmaoica Hakoneunuxos CHII

Tunopasmep HakoHeuHuka (puc. 1.25) BrIOMpaeTCcss B CTPOrOM COOT-

BETCTBUM C CEYCHHEM MOHTHPYEMOTO MpoBojia. Tak, Hanmpumep, Uisk MEAHBIX
2

kieMM B mkady norpedutens u aig CUIL ¢ ceuenunem kbl 16 MM~ Heo0-

X0auMO BeIOpaTh HakoHeuHUK THa CPTAU 16 D16.

C KOHIIOB MOHTHPYEMOTO MPOBOJIA CPE3aeTCsl U30JSUUA JUIMHOM, T0C-
TATOYHOM ISl 00€CTIeUeHUs TEPMETUYHOCTH 3aJI€JIKU MPOBO/Ia B HAKOHEUHU-

K€ II0CJIC OIIPCCCOBKU.

Oronennblii kKoHel Kaxaoro u3 npoBogHukoB CHUII BcraBnsieTcs B
CBOM HAaKOHEUHHMK M C MOMOIIbIO PYYHOI'O WJIM THUJIPABIMYECKOrO Mpecca U
mecturpannbix Marpull Tuna 4E140 - E83, 4E173, SE21 3anpeccoBbiBaeTcs

BHYTPY HAKOHCYHHUKA.
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HakoHeuHuKH 3aKpervisioTcs Ha KieMMax Iikada ¢ MOMOIIbI0 raek ¢
maiOamu. IlogkimroueHne OTBETBUTEIBLHOM JMHUM K maructpaibHor BJIU
BBITIOJIHSIETCSA C IOMONIBIO TPOKAJIBIBAOIINX 3aKUMOB.

3awyuma BJ/IH om nepenanpsancenuii. 3azemnenue (puc. 1.27).

3amuty BJIM oT nepeHanpsikeHU HEOOXOAMMO BBINOIHATH BO BCEX
CiIy4asx, MpeaycMOTpeHHbIX B [IYD.

Oco0oro BHUMaHus TpeOyroT yuacTtku BJIN:

* TIPOXOMISAIIME MO OTKPBITOW WU BBICOKOUM MECTHOCTH,

* B 30HaX CO CPEIHETOJOBOM MPOJOKUTEIBHOCTHIO Tpo3 40 yacoB u
oounee,

* B HACEJICHHOM MECTHOCTU U B MECTaX CKOIUICHUS JIFOJIEH,

* MOJKIIOYaeMbIe K TpaHC(HOPMATOPHBIM MOACTAHITUSM,

* CTBHIKYIOIIHMECS C MOA3EMHBIMH KaOeIsIMH WK ¢ KaOeTbHBIMU

* BCTaBKaMH,

* 3aKaHYMBAIOLIUXCA BBOJIOM B 3/IaHUE C JIOPOTOCTOSIIIUM BJIEKTPO-
000py10BaHUEM.

JIns 3a0UThl OT MEpPEHANpPsKEHUM, BbI3BAaHHBIX I'PO30BBIMU pa3psjia-
MU, ipu MoHTaxe BJIM HeoO6xoauMo ucronbp30BaTh:

* 3azeMJISIOIINE YCTPOWCTBA, COCTOSIIIME W3 3a3€MIIMTEIIS, pa3Me-
HIEHHOTO B 3€MJI€, U 3a3€MJIIOIIMX MPOBOJHUKOB (CIIyCKOB) IJISI I€PEBSIH-
HbIX onop (1mo3. 1 u 3) uiM 3a3eMIISIOIIMX BBITYCKOB apMaTyphl keyne300e-
TOHHBIX CTOEK.

* Amnmaparsl 3alIUThl OT NMEPEHANPSIKEHUN: pa3psIHUKU U OTPAHUYU-
tenu nepeHanpspkenuit (OITH).

3azemisitolIie  yCTPOMCTBA (BBIMOJHSEMBIE COTJIACHO TPEOOBAHUSIM
. 1.7 u 2.4.25...2.4.26 11Y3) HeoOX0aUMO PUMEHATH, KPOME YKa3aHHOTO
BBIIIIE, TAKXKE JIJIA:

* TOBTOPHOTO 3a3€MJICHHS HECYILIETO HYJIEBOrO MPOBO/IA,

* 3a3eMJICHUSI DJICKTPOOOOPY/IOBaHMS, YCTAHOBJIICHHOTO Ha OIopax
BJIN,

* 118 3a3eMiieHus paspsaHukoB U OITH.

B kadecTBe 3a3zeMisirOIMX TPOBOJIHUKOB Ha onopax BJIM pexkomeHy-
€TCS MPUMEHSATh OLIMHKOBAHHYIO KPYTJYIO CTalb JUAMETPOM HE MeHee 6 MM.

Jonyckaercsi IpUMEHATh HEOLMHKOBAHHYIO KPYIJIYIO CTajlb AUAMET-
poM He MeHee 6 MM, HMEIOIIYI0 aHTUKOPPO3UOHHOE TTOKPBITHE.

Pazpsanuuku u OITH, ycranaBnuBaembie Ha onopax BJIM mis 3amuThl
KaOeTbHBIX BCTABOK OT T'PO30BBIX MEPEHAIPSKEHUH, TOJKHBI OBITH TIPUCOE-
JVHEHBI K 3a3€MJIMTEIII0 OTAEIbHBIM CIIyCKOM.

42



Puc. 1.27. Cxema cemu ¢ pasmewjenuem ycmpoucms 3auumsl Om nepeHanpsiice-
Hu: 1 - numarowas BJI; 2 - mecmo npucoeounenuss BJIU k BJI; 1, 3, 5, 6 - mecma ycma-
nosexu OITH u pa3paonuxos k 3azemusiiomyum cnyckam, 4 - KOHYegou anKepHblil 3aX4cUM

OrpanuuuTeny MepeHanpsHKEHUN SBISIOTCA 0o0Jiee COBPEMEHHBIMU
3aIIMTHBIMM amlllapartamy OT NMEPEHANPSKEHUN MO CPAaBHEHUIO C pa3psIHU-
kamu. Kpome Toro, moka Tonbko otaensHbie Tunbsl OITH mpucnoco6iens
JUIsi IPUMEHEHUSI B MOJHOCTHIO m3ojupoBaHHoW BJIM. K HuM oTHOCsTCS
OITH dupmbr TYCO tuma LVA-280A-AS u LVA-440A-AS. Menee mnipu-
crioco6siensl 1 BJIM OITH otedecTtBenHoro npousoactea tuna OITH-IT1-
0,38V XJI1, y kotoporo o6a BbIBO/Ia HE U30JUPOBAHbBI, TOITOMY TOCIE TOJI-
KJIFOUEHHUS K HEMY MPOBOJIHUKOB TPeOyeTCs HEM30JIMPOBAHHBIE BHIBOJIBI 3TO-
ro OITH 3au3onupoBaTh cnequaibHONW TEPMOYCa)KUBAEMOM JICHTOW, HAIpH-
mep tuna SSRK-60-100, SSRK-100-200.

Cornacno «ITY BJIN no 1 kB» B Hayase U B KOHIIE Ka)K/10M Marucrpa-
au BJIN nomxHbl OBITH YCTAHOBIICHBI Ha MPOBOAAX 3a’KUMBI JJIS MIPUCOEIN-
HEHUS MPUOOPOB KOHTPOJIS HAMPSHKEHUS W TIEPEHOCHOTO 3aIIUTHOTO 3a3EM-
neHus (1mo3. 2 u 4).

3awyuma BJIH om Kopomkux 3amMplKaH Uil

3ammuty BJIM OT KOPOTKMX 3aMBIKaHMM M OT MEPErPy30K MO MOIIHO-
CTU HEOOXOJMMO BBITIOIHSATH MO aHajmoruu ¢ 3amurtoit BJI ¢ HenzonupoBan-
HBIMH TIPOBOJAMH, BBITTOTHIEMOU ¢ ydeToM TpeboBanmii [TYD.

OcHOBHBIM 351eMeHTOM 3amuThl BJIM 0T KOPOTKMX 3aMbIKaHUMN SBIIS-
€TCS TPOXOJHOW MPeAOXpaHUTENIb MJii aOOHEHTCKMX OTBETBJICHUM THIIA
CCFBD (puc. 1.28, 1.29). IIpoxogHsle NpeaoXpaHUTEId MOHTUPYIOTCS Ha
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omnopax, Ha KOTOpbIX K Maructpasi BJIM nmoakirouaroTCst TMHENHBIE OTBETB-
neHus (Hanpumep, 1no3. 1, puc. 1.27), npu 3TOM BBITIOIHSAETCS 3aLIUTA:

e maructpainu BJIM u Bcex OTBETBIEHUN OT KOPOTKOTO 3aMbIKaHUS U
OT MEPETPY3KH 10 MOLIHOCTH, BO3HUKIINUX B OJHOM U3 JIMHEMHBIX OTBETBIIC-
HUM (CEeKIMOHUPOBAHUE),

* OTBETBJICHUSI OT KOPOTKOI'O 3aMBIKaHWs U OT MEPETPYy3KH MO MOUI-
HOCTH, BO3HUKIIMX B BJI ¢ HEn30MMpoBaHHBIMU POBOAAMH, TOAKIFOYEHHOM
K OTBETBJICHUIO,

* BPEMEHHBIX NoAKIouYeHur Kk BJIN.

IIpumenenue npoxoxneix npenoxpanureneid CCFBD Ha cmoHTHPO-
BaHHBIX a0OHEHTCKUX OTBETBIICHHSX, KPOME TOTO, MO3BOJISIET PEean30BaTh
BO3MOHOCTb IMOJ[a4M HAIPSKEHUSI TOTPEOUTEINO MOCe OIUIaThl UM YCIYyT
NpEANPUATHIO, 00€CTICUMBAIOIIEMY dJIeKTpocHa0x)eHue. J[Jis 3Toro rjiaBkas
BCTaBKa BCTABJISIETCS B KOPIYC MPEAOXPAHUTENS TOJIBKO B HY>KHBI MOMEHT
(o daxTty omiaThl).

[Tpoxoauoit nmpenoxpanutens tuna CCFBD npencrasisieT coboit pas-
OOpHYI0 KOHCTPYKIIMIO, COCTOSIIIYIO U3 KOpIyca U3 JABYX YacTeil U MIIaBKOi
BCTaBKH, BCTABIIEMOM B KOpHycC npeaoxpanutens. KoHCTpykuus mpenoxpa-
Hutessi CCFBD mo3BoJisieT BBITIOJIHATh COSIMHEHUE U Pa3beAUHECHUE JTMHUU
1oJ1 Harpy3ko# 70 60 A.

IIpoxoanoit mpegoxpanutenb thuna CCFBD wucneiTaH Ha repMeTHy-
HOCTb HanpsbkeHueM 6 kB mox Bogoil.

Puc. 1.28. Ilpoxoonoii npedoxpanumens muna CCFBD

Kopnyc npegoxpaHuTenss U3roToBICH U3 MOTroA0YIbTpadroIeTOCTOM-
Koro nonumepa. OH Jerko cobupaercs U repmerusupyercst npu coopke. Ha
HEM 3aKpeIUieHa FepMETH3UPYIOIas 3ariyllika, KOTopas IMO3BOJIAET 3alllH-
TUTh OTKIIFOYEHHYIO JIMHUIO CO CTOPOHBI ceTu. Ha kopryce uMerorcs neriu
JUTSl TUIOMOUPOBAHUS TOJKIIOUEHHOTO MPEOXPAHUTEINSI, YTO MO3BOJIAET pe-
TUCTPUPOBATH (haKThl HECAHKITMOHHUPOBAHHON PACCTHIKOBKH MPEIOXPAHUTEIS
Y 3aMEHBI TUTABKOW BCTABKHU Ha OOJIBIITYIO MOITHOCT.
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[IpoxonHoit npegoxpanutesb MOHTHpYeTca B pa3psiB CUII 6e3 Hecy-
LIEr0 IPOBOJA, COCTOSIIETO U3 2-X WIN U3 4-X U30JIMPOBAHHBIX ITPOBOJOB,
MEXAY OTBETBUTEJIbHBIM MPOKAJIBIBAIOIIUM 32KUMOM U aHKEPHBIM 32KUMOM
115t mpoBoioB abonentoB Tuna HEL-5505 , PA 25x100.

Mnaekas
BCTAaBKa

Jarnyweka
jaKkpelTa

Puc. 1.29. Céopka npoxooHnozo npedoxpanumeis

TIpeoXpaHuTeTb MPUMEHSETCS IS POBOJA CeUeHHeM 16 MM — Mo-
nudukanus CCFBD 16-16, u 25 MM — moaudpuxanuss CCFBD 25-25.

KoHTakTHOE coenuHeHne nmpeaoxpaHuTens ¢ KoHuamu nposoaa CHUIIL
BBITIOJIHAETCSI ONPECCOBKOW € 00EMX CTOPOH C MOMOIIBI0 PYYHOIO Ipecca
IMPI, SIMECA niu SIMABLOC ¢ ognoi marpunei E140.
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Oo0ycmpoiicmeo yi1uuHbIX C6emMuiIbHUKOB

Ilo ananorum ¢ BJI ¢ HEM30IMPOBAaHHBIMHA IIPOBOJAMM YJIMYHBIE CBE-
THJIBHUKN, MOHTHUpYeMble Ha BJIM, Moryt kpenurhscs Ha omope CBEpXy Ha
JIOTIOJIHUTEJIbHOW BBICTYMAIONIEH IMITaHTe U COOKY C MOMOIIbIO OOJITOBOTO
COCIMHEHUs WJIM MOHTaXKHOW JIEHTHI M3 Hepykaperomen cramu (puc.l1.30).
AHaJOTMYHBIM CIOCOOOM BBITIOJIHSIETCS 3a3€MJIEHHE KOPITyca CBETUIIbHUKA.

MoHTaX yJIMYHOIO CBETUJIbHUKA HAUYMHAETCA C 3aKPEIUICHHs] ero Ha
omope.

CBeTWJIbHUK, UMEIOUIUHN JBE MPOPE3U AJIs JEHTHI, KPENUTCs COOKY Ha
orope ¢ MOMOIIBI0 JIEHThl MOHTaXHOU THNa JIM 20 (umu F2007) u ckpensl
MoHTakHOH CM 20 (wm A200) AByMs y371aMu KpEIjIeHUs METOI0M, aHaJlo-
TUYHBIM C 3aKperieHueM KpoHTenHoB st CUIL

JInst 3aHyJIeHHs] KOpIlyca CBETWJIbHUKA BBINIOJHSAETCS OTAEJIbHBIA 3a-
3eMJISIFOLLIAN CITYCK W3 CTAJIbHOW OIMHKOBAHHOM MPOBOJIOKHA AUAMETPOM HE
MeHee 6 MM, KOTOPBIN AJIs1 Kelle300€TOHHOM OMOPBI TAKKE MOKHO 3aKPENHTh
C TIOMOIIIBIO JIEHTHI U CKpernbl. JlJisi 1epeBsSHHBIX OMOp TaKOW BUJ 3aKperuie-
HUS CITyCKa Ha OMOpe He MPUEMIIEM, IOCKOJIBKY B 3TOM Clly4ae AEPEBO BHYT-
PH JICHTOYHOT'O KOJIbLIa TOCTENEHHO BBIFOPAET.

CBeTIINbHIIK

MecTto
pasMmeLeH1In

npeaoxpaHiTens
——_ Jasemn A Wwim

cnyck

Puc. 1.30. Monmaosic ynuunoeo ceemunvHuxa
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Hnsa 3amutel BJIM 0T KOpOTKMX 3aMbIKaHWM, BO3HUKAIOUIUX B CBE-
TUJIbHUKE, B KOPIyCE CBETWJIbHHUKA MOHTHUPYETCS MPOXOJHON MpenoxpaHu-
tenb Tuna [1I1-1 (wmu B 6770), koTopblit oAKIIO9aeTcst B pa3pbiB (pazHOTO
nposoja (puc. 1.31).

< -
(=15
Be Mnaskas

I‘\l‘; | R BCTaBKa

a 4]

Puc. 1.31. Koncmpyxkyuu npedoxpanumeneii ons omeemenenuil BJIU:
a - npeooxpanumens I111-1 Homunanvnvie moku niaskoti gcmasxu: 6 A, 10 A;
0 - npeooxpanumens B 6770 Homunanvnvie moxu naaskou ecmasku. 2 A, 4 A, 6 A, 10 A

C noMoIIbI0 OTBETBUTEIBHBIX MPOKAJIBIBAOIINX 32KMMOB MPUCOEIU-
HSFOTCS:

* HYJIEBOM MPOBOJ CBETUJIbHUKA K HECYILIEMY HYJIEBOMY MPOBOAY Ma-
ructpaii BJIU (3axxum tuna KZEP 13),

* (ha3HbIii TpoBoj cBeTUIbHUKA (0T mpenoxpanutens [1I1-1) k mpoBo-
ny ynuaHoro ocenieHust BJIW (eciu TakoBoit ecTh) uitu K pazHomMy mpoBOIY
BJIN (3axum tuna KZEP 13),

* TIPOBOJ OT KOPITyCa CBETUJIbHUKA K 3a3€MIISIFOLIEMY CITYCKY (3aKHM
turmra RDP25/CN).

[TogxmoueHne NpoBOJOB OT CBeTWIbHUKA K npoBojgam CHUII Beimosi-
HSETCS 10 QHAJIOTMM C MOHTA)KOM OTBETBJICHHUW, ONHMCAHHBIM B PA3IEie O
MOJAKJIFOYEHUU OTBETBJICHUM K Maructpanu BJIN.

EcTp paznnuns B MOHTaXe NPEAOXPAHUTEIICH:

* y npepoxpanurens I[II1-1 ecte MOHTaXXHBIE TTpOBOAA JMHOM 1O 50
CM, BBIXOJSIIIIME U3 TTOJOBUHOK KOPITyCa U MOJKII0YAEMbIE K BHEIIHUM IPO-
BOJIaM KJIEMHUKOM HMJIM CKPYTKOM C MOCIIEAYIOIIEN U30JIALUEN,

* y npenoxpanutens B 6770 B mosioBUHKaxX KOpITyca €CTh THE3/a C

* KpENeXHbIMU BUHTaMHU, B KOTOPbIE BCTABISIOTCS MPUCOEIUHUTEIIb-
HbIE IPOBO/IA U 3aKPEIUIAIOTCA BUHTAMH.
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Ooycmpoiicmeo mpancghopmamopnuvix 6600086 (puc. 1.32)

Jlyist BBIMOSTHEHUST TpaHC(POPMATOPHBIX BBOMOB okoHuanue BJIU 3a-
KperuisieTcss Ha Qacaae TpaHChHOPMATOPHOW TMOACTAHIIMM KOMIUIEKTOM aH-
KEPHOTO KPEIUICHUS M 3aBOJUTCS 4epe3 KaOelIbHBIN MPOXO0J B CTEHE BHYTPh
31aHMs. Y TIPOBOJOB OCTABIISIOTCS KOHLBI HY’KHOW JUIMHBI, HA KOTOPBIE OfE-
BaroTcs n3onuposanHele HakoHeuHUKN Tha CPTAU wim CPTA u 3anpecco-
BBIBAIOTCSA PYYHBIM IIPECCOM C MATpULEH. JTa onepauus aHaJIOTMYHA IOJ-
KJIFOUEHUIO OTBETBUTENBLHOMN JIMHUU K MOTPEOUTEI0, OMMCAHHOMY B pa3jielie
0 MOJKJIIOUYECHUU OTBETBJICHUM.

Hakoneunuku (1mo3. 2) 3akpervisitoTcsi OOATOBBIM COECIMHEHUEM Ha
KJieMmax Tpancdopmaropa (mos. 1).

Jlist 3amuThl TpaHchopMmaTopa OT NepeHanpsskeHuit co ctoponsl BJIN
K Kaxnaomy ¢azHoMmy nposoay BJIM mepen creHoil 3maHust moakiIrovyaeTcs
OrpaHUyYUTENb NepeHanpsskenus tuna LVA (mo3. 3) ¢ moMomipio OTBETBU-
TEJIbHBIX 32KHUMOB 10 aHAJIOTMU C MPOLIEIYPOM, ONMCAHHON B pa3aeie o 3a-
mwute BJIN ot nepeHanpskeHui.

3azemsrsaronue BoiBoAbl OITH mogkirouaroTes K 3a3eMIISIIOLLIEMY CITyC-
Ky (103. 4)

['epmertuzanuio kabeapbHOTO mMpoxoxa (mo3. 5) MOXKHO BBITIOJIHUTD, Ha-
pUMeEp, C TOMOIIBIO HAYBHOTO yIutoTHUTENS Tuna RDSS, pazpaboranHoro
dbupmoii «Parixem» (puc. 1.33...1.35).

o
.

"

(>

Puc. 1.32. Tpaucghopmamopmnwiii 6600 BJIHU:
1 - mpancgopmamop, 2 - HAKOHEUHUKU KIeMM 660008, 3 - oepanuyumen
nepexanpsdiceHull; 4 - 3a3emusiowuil Cnyck, 5 - kabenvbHulil nPoxoo
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VYrnorautens tuna RDSS coctouT w3 HagyBHOM KaMepbl, W3TOTOB-
JICHHOM M3 TMOKON MeTaM3upoBaHHOM (onbroit miuenkn. Ha obenx cropo-
HaX KaMephbl HaHeceH clioil repmeTuka. Kamepa o6opaunBaercs Bokpyr CUIL
U JIETKO BCTAaBIISIETCA B OTBEPCTHE KaOEIHHOTO BBOJIAa B CTEHE. 3aTeM IpPHU Ha-
JIyBAHUU KaMepbl C IMOMOIIBIO CIEIUAIBbHOTO YCTPOWCTBA TEPMETHK IO
JTaBJICHUEM YIUIOTHSIET MECTA MPUMBIKAHUS KaMEPBI C MPOBOJIAMU U CTEHKOMN
npoxoja (puc. 1.33,1.34).

KaGensHbl |l npoxog

YnnotHutenb RDSS

B cﬁaxa
Clip-75

Puc. 1.33. Buewnuii 610 u cxema pacnoyioxiceHust 2J1eMeHmo8 YNIomHUmes s muna
RDSS

Jlns ynnotHenust npoBoaHUKOB CHUII B xKryTe nmpuMeHsieTcsl YIIOTHU-
TenbHas BcTaBka Tumna Clip, KoTopasi MpensTCTBYeT MPOHUKHOBEHHUE BIIArH
BHYTPb 3AaHUs Mexay npoBogaukamu CUIL.

VYIUIOTHUTENh MOXHO YCTAHOBHUTH C IMOMOIIBIO JIIOOOTO YCTpoOiicTBa
JUISl HAlyBaHUs, KOTOpOe MOXKeT obecnieunTsb nasienue 3,0 + 0,2 Gap.

HNHucTpymeHT, pekoMeHayemblid pupMoit «Paitxem»:

e yCTpOWCTBO M HaxyBaHus - RDSS-IT-16,

e razoBsle Oamutonuynku - E7512-0160.
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Puc.1.34. IIpoyecc monmaoica ynromuumens muna RDSS

IIpu HagyBaHWM Kamepbl YIUIOTHUTEN MOCJE NOCTHUXEHHUS 3aJaHHOTO
JaBJICHUS BBIJIEPrUBaeTCsl TpyOKa JJis HaIyBaHUs M aBTOMATUYECKH 3aIupa-
€TCsl TeJIeBBbIN KJIalaH CUCTeMBI yIuloTHeHus. [locie 3Toro Ha monroe Bpems
BHYTPH KaMepbl HAJEKHO MOJICPKUBACTCS HYKHOE JABJICHUE.

Ilpumenenue uzonuposanuvix coeounumeneii:

Bo Bpems monTaxa BJIM B HEKOTOPBIX €€ MECTaAX MOXKET BO3HUKHYTh

MOTPEOHOCTH B JOMOJHUTEILHOM COSTMHEHHUH TIPOBOJIOB:

® I IPOBOJOB YJIMYHOTO CBETUJILHUKA,

e ]I BBIIOJHEHHS MOAKIIOYESHUS a0OHEHTA ITOC/IE OIIATHI,

® ISl OCYILECTBJICHUS 3aMEHbI aOOHEHTCKOMN JIMHUMU.

1

VKka3aHHYIO 3a7a4y MOKHO XOpPOLIO BBINOJHUTH, HUCIOJIb3YS repMme-
TUYHBIE M30JIMPOBaHHbIE coenuHuTenu tuna BPC, koTopble NpHUMEHSIOTCS
g Bcex TunoB CUIT no 1 xB.

Coegunutenn BPC umeror monudukanmym kKak il TPOKaJIbIBaHUSA
W30JISIUUH, TaK U JJI CHATHS U30JISLUN.
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CoenunHsieMbple IPOBOJA IPOITYCKAOTCS B IPOTHUBOMNOJIOKHBIE OTBEP-
CTHSI B COEIMHUTENIEC U 3aKUMaroTcs 0ontamu. Jjig repMeTu3aliuy OTKPhITOro
KOHTAKTa MCIIOJIb3YyETCs BThIYHAS 3arilyIlIKa, IPUKPEILUICHHAs K KOPILyCy.

BonTet (13 MM) UMEIOT CPBIBHYIO TOJIOBKY. Moau(uKaius ¢ mpoKaibl-
BaHUEM M3OJISILUM HE TpeOyeT 3aU4MCTKU U30JISIIUK Ha TPOBOJIE; B TO XK€ Bpe-
Ms1 OHa HE JI0ITyCKAeT OBTOPHBIN MOHTaX.

Monudukanus co CHITHEM H30JSALUU MOXKET ObITh YCTaHOBJICHA WM
yaaneHa noja Harpy3koi (makcumym 90 A). Orta Momudukanus AOMyCKaeT
ITOBTOPHBIN MOHTAX.

pyeue 0ocmouncmea coeounumeneii.

® OHM NPUMEHSIOTCA JJI1 OJHOMPOBOJIOYHBIX W MHOTONPOBOJIOYHBIX
AIFOMUHHUEBBIX U MEAHBIX KNI,
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e OOJT MOKPBHIT H3OJAIMEH, 4TO obecreynBaeT O€30MacHOCTh TMPHU
MOHTaXe MO HAIPSIAKEHUEM,

® OHM UCIBITAHBI HA TEPMETUYHOCTH HanpsikeHueM 6 kB B teuenue 30
MUHYT I0J] BOJOH,

® KOPITYC BBIMIOJHEH U3 M30JISAIIMOHHOIO MaTepHraia — orojo- 1 yJbT-
paduoseToCcTONKOro mojJuMepa, YCUICHHOTO CTEKIOBOJIOKHOM.

Yoaunwvie pewsenua 6 monmasce CHII (puc. 1.35, 1.36).

ITepBoe perieHre — BBOJI B MOJICTAHIIUIO.

Ha noacraniuu ajis KperieHus aHKepHbIX 3axuMoB PA 1500, ¢ mo-
MOIIbIO KOTOPBIX 3aKPEIUISIOTCS BBOJBI B MOJACTAHIIMIO, YCTAHOBJIEHA paMa
U3 METALIUYECKOTO MPOQPMIsi, K KOTOPOW KPEISITCS XOMYTHUKH 3aKHUMOB.
KoHcTpyKiust o3BOJISIET HAIEKHO M O€30MacHO 3aKPEMUTh OOBIIOE KOJH-
YECTBO AHKEPHBIX 3)KUMOB (B JAHHOM CJIy4ae 3aKpPEIUIEHO § 3aKUMOB).

Puc. 1.35. 3akpennenue 660006 Ha noocmanyuio

Bropoe pemenne — 3akpemienne npoona «Topcaga» Ha dacane 31a-
HUS, a TAaK)Ke BBOJI B 3JIaHUE.
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BpINosHEHO ¢ NOMOIIBI0 KPOHIUTEMHA, CTOMKHM KOTOPOTO BMYPOBAaHBI
B CTEHY 3JaHUS, U aHKEPHOrO 3akuMa. BUIHO, HACKOJIBKO 4acCTO MCIOJIb3Y-
I0TCSl KaOeJbHbIE PEMEUIKU U Kak MI0THO yjoxeH xryT CUII na yuactke ¢
IIPOKAJIBIBAIOIIMMY 3aKUMaMH. BHeEIIHe y3en KpeIuleHus BBITJSAUT BIIOJIHE
JCTETUYHO.

Ha onope, crosuieil Bo3ie MOACTaHIMM, HACUUTAHO 20 XOMYTOB W3
CTaJIbHOW JIEHTBI, KOTOpPBIE KPENAT K ONOpE: aHKEPHBbIX KpOoHIITEHHOB CA
1500 — 16 mTyk, ankepHbIX 3akuMOB PA 1500 — 16 miTyk, aHKEepHBIX a0o-
HEHTCKHUX 3akuMOB PA 25X100 — 2 mTyku, CBETUIBHUK — 1.
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IJIABA 2. DKCILTYATAIIUSA BO3YIIHBIX JIUHUM
JJIEKTPOIIEPETAYHN

2.1. OcMoOTp BO3XYNIHBIX JIUHHUI

[Ipu TexHMYecKoM OOCITyKMBaHUM BO3NYIIHbIX JuHUH (BJI) nepuoau-
YECKH MNPOBOAATCA UX OCMOTpbl. OcMoTp — 310 00x01a BJI ¢ BH3yasbHOU
IIPOBEPKON COCTOSIHUSA Tpacchl U Beex anemeHToB BJI. I'papuk ocmoTpos BJI
YTBEPKIAAETCA TEXHUYECKUM PYKOBOIUTEIEM MPEANPUATHS B COOTBETCTBHUU
¢ TpeboBaHusIMH [2]:

e ocmotp BJI o Bceit qiimue — He pexke 1 pasza B rog;

e oTAenbHbIe yuyacTku BJI, BKiIroyas yyacTKH, MOAJIEKAIUE PEMOH-
Ty, He pexe | pa3a B rox AOKHBI OCMAaTPHUBATBCSA aJIMHHHCTPATHBHO-
TEXHUYECKUM IIEPCOHAIIOM;

e s BJI nanpsbxkennem 35 kB u Beime He pexe 1 pasza B 10 ser
JOJKHBI TTPOBOJIUTHCA BEPXOBBIE OCMOTPBI (OCMOTPBI C MOJBEMOM Ha OIO-
py);

o s BJI nanpspbkenuem 35 kB u Bbllle, mpoXoagiux B 30HaX C BbI-
COKOHM CTEIEHbIO 3arpsA3HEHUS] WIH MO0 OTKPBITOM MECTHOCTH, a TaKXKe IS
BJI nanpsoxkenuem 35 kB u Briiie, skcruryatupyemsix 20 u 6oJiee JieT, Bepxo-
BBIE OCMOTPBI JOJDKHBI IPOBOJUTHCS HE pexe 1 pa3a B 5 Jier;

e s BJI nanpsbxkenuem 0,38...20 kB BepxoBbIE OCMOTPBI JOJIKHBI
IIPOBOJUTHCA MPU HEOOXOIUMOCTH.

ITo mepe HeoOxoaumocTu ocMoTpbl BJI mpoBoasiTCs B TeMHOE Bpemsi
CYTOK ISl BBISIBIICHUSI KODOHUPOBAHUS U ONACHOCTH NEPEKPBITHS U30JSALHUN
Y BO3ropaHus AEpEeBAHHBIX onop. BHeouepenubie ocmotpsl BJI mnm ux yya-
CTKOB JIOJKHBI IIPOBOJIUTHCA MpHU 00pa30BaHUU HA MPOBOJAX U TPOCAX IOJIO-
Jena, Ipyu IUBICKE MPOBOJOB, BO BpEMS JIEAOXOJAa W Pa3ivBa PEK W IOCIE
CTUXHMIHBIX OeACTBUM (Oypb, yparaHon, MoxapoB) B 30He poxoxaeHus BJI,
a Takke rnociue oTkiaroueHus BJI peneitnoit 3amuron n HeycniemHoro AlIB.

Tpacca BJI. 1lpu ocmotpax BJI, mpoxomdmmx B JIECHBIX MAacCHUBAax,
oOpallaroT BHUMaHUE Ha 3apacTaHue MPOCeK, UX IIUPUHY U MPOTUBOIOXKAP-
Hoe cocTtosiHue. [IpaBunaMu oxpansl aneKkTpudeckux cereit 1 BJI ycranas-
JIMBAETCSl OXpaHHas 30HA B BUJE 3€MEJIBHOIO y4yacTKa M BO3AYIIHOIO IpO-
CTPaHCTBA, OrpaHUYEHHAs BEPTUKAIbHBIMU IUIOCKOCTSIMHU, OTCTOSILIMMH IO
00€ CTOpPOHBI JIMHUU OT KpailHUX MPOBOJOB MPU HEOTKIOHEHHOM HUX IOJIO-
KEHUU HA PACCTOSHUMU:

e juist IMHUM HanpsbkeHnem 1o 1000 B — 2 wm;

o jmHuH 10 20 kB BrimounTensHo — 10 Mm;

e jmHui 35 kB — 15 Mm;

54



e jwuHui 110 kB — 20 Mm;

o JjmHuM 220 kB — 25 M.

B oxpaHHOl 30He 0€3 MUCBMEHHOI'O COIJIACOBAaHUSA C OpraHu3aluei,
skcrutyatupyromeit BJI, He D0DKHBI TPOBOJUTHCS KakKue-aubo padoThl,
CKJIaIUPOBAaHKE MaTEpHaJOB, CBAJIKU Mycopa U ToMy mojaoOHoe. [Ipu mpo-
xoxaeHun BJI B HaceneHHONM MECTHOCTH PACCTOSIHUS 110 TOPU3OHTAJIU OT
KpallHUX MPOBOJIOB MPU HAUOOJbIIEM MX OTKJIOHEHUHU J10 ONMKaWIIuX 3/a-
HUHN U COOPY>KEHUN JOJIKHBI ObITh HE MEHEE:

e 2 ™ — s BJI nanpspkenuem go 20 kB;

o 4 m— nna BJI nanpspkenunem 35...110 kB;

e 6 m— s BJI manpsioxenuem 220 kB.

Onopeut. 1lpu ocmotpe onop oOpamaroT BHUMAaHUE HA UX OTKJIOHEHUS
OT BEPTUKAIBHOTO MOJIOKEHUS, Pa3BOPOT U YKIOH TpaBepc, MPOruonl (Kpu-
BU3HY) 2JIEMEHTOB O1op. B mMecTax 3ariy0yieHust orop He JOJDKHO OBITh MPo-
CeJlaHus WJIM BCIIyYHMBAHUS TPyHTA. Y KeJ1e300€TOHHBIX (YHIaMEHTOB Me-
TaJUIMYECKUX OIMOp M JKENe300€TOHHBIX MPHUCTABOK JCPEBSHHBIX OIMOp HE
JOJIKHO OBITh TPEUIUH U CKOJIOB OETOHA ¢ OOHAKEHHUEM CTalIbHOM apMaTyphl.

Ha omnopax momkHbI IPUCYTCTBOBAaTh MX MOPSAIKOBBIE HOMEpA, WH-
(dbopMaIOHHbIE 3HAKH C YKA3aHHEM IMUPUHBI OXPAHHOU 30HBI, a B HACEJICH-
HOW MECTHOCTU — MpeaynpeauTebHbIe TakaThl 6e3omacHoctu. Homep umu
ycioBHOoe ob6o3HaueHue BJI momkHbI OBITH yKa3aHbl Ha KOHIIEBBIX OIMOpPAx
JIMHWH, TIEPBBIX OMOpPAX OTBETBJIEHUW, OMOpaxX B MecTax nepeceueHuil BJI
OJIMHAKOBOI'0 HAIPSKEHUS, OMOpPAaX IMEPECEYEHHUS C KEJIEC3HBIMHU JOPOraMH,
OMopax y4acTKOB MapaJulebHO UAYIIUX JIMHUN NPH PACCTOSHUM MEXIY HU-
mu meHee 200 M.

VY nepeBSIHHBIX OMOP HE JOJDKHO ObITh BUJIMUMOTO 3arHUBAHUS Jiepe-
BSIHHBIX YacTel, CIeJ0B OOropaHusi WM pacuieryieHus. BHeniHee 3arHuBa-
HHE OIIOP OMNpPEAEIISIETCd BU3YAJIbHO, HAJIMYME BHYTPEHHETO 3arHUBAHUS —
MyTEM MPOCTYKUBAHUSA APEBECUHBI MOJIOTKOM B CYXYyI0 U HEMOPO3HYIO MOTr0-
Iy. 3BOHKHUU 3BYK YKA3bIBAE€T HA 3JJ0POBYIO IPEBECHUHY, TITyXON — HA HAITMYHE
B HEMl BHYTPEHHETO 3arHUBAHUS.

[IpoBepsiercst coctosiHue OaHga)xeil (XOMyTOB), COWICHSIOIIMX Jepe-
BSAHHYIO CTOMKY C KeJe300eTOHHOM npucTtaBkoil. He qomxHO ObITH Ocnabiie-
HUs OaHJIaKeH, MOPaXKEHUsI UX KOPPO3UECH.

VY MeTa/NIn4eCcKHUX OMop MPOBEPSIOTCS CBAPHBIC IIBHI U OOJITOBBIE CO-
€AUHEHHUS], COCTOSIHUE aHTHUKOPPO3UIHOTO MOKPBITUS U CTENEHDb MOPAKEHUS
AJIEMEHTOB OIOP KOPPO3UEN B MECTax HapyILICHHs 3TOro nokpeitus. He no-
IyCKAeTCsl CKBO3HOE IIOPAXEHHE KOPPO3UEH METALUIMYECKUX SJIEMEHTOB
OTIOp, TIOSIBJICHUE TPEIINH B METAJI€ U CBApHBIX IIBax. Y (yH/IaMEHTOB Me-
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TaJUIMYECKUX OTOpP HE JOHKHO OBITh 3a30pa MEXKIY MATON OMOPHI U HKeJe30-
OETOHHBIM (PYHAAMEHTOM.

VY xeJ1e300eTOHHBIX OIOp MPOBEPSAETCS COCTOSHUE AHTHUKOPPO3UHHO-
ro TMOKPBITUSA U CTENEHb MOPAXKEHUS KOPPO3UEH METAUIMYECKUX TpaBepc.
Oco00e BHHMaHUE YNENAECTCS OCMOTPY KEJIe300€TOHHON CTOWKH OIOPHI,
KOTOPOM HE JAOJKHO OBITh TPELIUH U APYTHX MNOBpPEXKIAeHUN OeTroHa. Tperu-
Hbl CIIOCOOCTBYIOT KOPpPO3WU apMaTypbl M, CIEAOBATEIbHO, YMEHBIICHHUIO
MPOYHOCTH OMOPHI.

IlIpoeooa u mpocwei. Y poBOJIOB U TPOCOB HE JIOKHO OBITH OOpPHIBOB
U OIUIABJICHUW OTAENbHBIX MPOBOJIOK, HAOPOCOB Ha MPOBOJA MOCTOPOHHUX
npeaMeToB. Y BJI ¢ M301MpOBaHHBIMU IIPOBOAAMHU IIPOBEPSETCS COCTOSTHUE
M30JISLMH [POBOJOB B MECTAX UX CONMPUKOCHOBEHHUS C AEPEBbAMHU U OTAEIIb-
HBIMH CYUYbSIMH, COCTOSIHUE U30JUPYIOIIEH 000JI0UKH COSTMHUTENIbHBIX U OT-
BETBUTEJIBHBIX 32)KHMOB.

H3zonamopor u apmamypa. N3onsaropsl BJI He n0MKHBI UMETH Tpe-
IIMH, 0°KOTOB OT MEPEKPbITUA U APYIUX BUAUMBIX MOBPEKIACHUN TIa3ypHu.
Bce u3omsaTopsl B rUpIIsiHAAX JOJDKHBI ObITh YUCTHIMU U 1esibIMU. [1o uHTEH-
CUBHOCTH KOPOHUPOBAHHUS HM30JIITOPOB OIPEAEIAETCS CTENEHb WX 3arpss-
HeHHOCTH. Y BJI co MITHIPEBBIMH U30JSATOPAMU HE JIOJDKHO OBITH CPHIBOB
U30JISITOPOB CO IITHIPEN WM KPIOYbEB, OOPBIBA BA3KU MPOBOJA K U30JISATOPY,
HE JIOJDKHO OBITh BBINAJEHUSA U OCIA0JIEHUS KPIOUbEB (IUTHIPEN) WIH UX W3-
JIOMOB.

[Ipu oreHke COCTOSIHHSI apMaTypbl OOpaIalT BHUMAaHUE Ha €€ KOM-
IJIEKTHOCTh (HAJIMYME BCEX OOJITOB, Tack, IIMJIMHTOB, 3aMKOB), OTCYTCTBUE
TpeILIMH, 1e(opManuu, BUIUMBIX CJIE€I0B KOppo3uu. Ha nmoBepxHoCTH OBaJIb-
HBIX U OIPECCOBAHHBIX COEIUHUTENEH HE JOJHKHO OBITH CIEOB KOPPO3UH,
TPEUIUH U APYTUX MEXaHUUYECKUX MOBpEXKIeHUM. ["acutenu Budpanuu a01x-
HbI OBITh HA YCTAaHOBJIEHHOM P MOHTaKE MECTE.

Y mpyouampix pa3paoHuKoeé TPOBEPSETCS HAINPABICHUE 30HBI BbI-
XJIONA, COCTOSIHUE ITOBEPXHOCTH pPa3psAIHHKA, KOTOpas HE JOJDKHA HWMETh
0>KOT'OB 3JIEKTPUYECKOM IyTroM, TPEIrH, paccloeHUH U rITyOOKHUX [apanuH.

VY 3azemnarouwgux ycmpoiicme npoBepseTCs COCTOsSIHUE (1IETOCTHOCTD
U CTEIEeHb MOPAXEHUsI KOPPO3UEH) 3a3eMIISIOIUX TPOBOJHUKOB U UX COENIU-
HEHUH C 3a3EMJIUTEISIMU.

[Ipu onieHKE COCTOSIHUS TPOBOAOB, H30JISITOPOB, apMATypPhl U IPYTHUX
anemeHTOB BJI, pacnosioxkeHHBIX JOCTATOYHO BBICOKO, I[EJIECO00pa3HO HUC-
MOJIb30BaTh OMHOKJIb.

Bce 3amedennsie mpu ocMoTpax aedekTsl U HencnipaBHocTH BJI 3aHo-
CSITCS B JINCTOK OCMOTpa, (popmMa KOTOPOTo MPUBOAUTCS HUXKE.
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[Ipennpusitue
Paiion (y4acTok)
JINCTOK OCMOTPA
BJI kB

Bun ocmorpa

Howmep omoper, nposiera | 3ameueHHbIE HEHCIIPaBHOCTH

OcmoTp nmpousBeeH OT onopbl Ne
« » 20 r

¢d.u.0. IO JIITUCH
JIucTok ocMOTpa NPUHSUIL. 1aTa MOANUCH

Bce nedexTsl M HEMCIPAaBHOCTH B 3aBHCHUMOCTH OT X XapakTepa ycCT-
paHSIOTCS TPU TEXHUYECKOM OOCIYXKMBAaHUM WM IJIaHOBOM pemonTte BJI.
[ToBpexaeHus aBapuitHOTO XapakTepa JOJKHBI ObITh YCTpaHEHBl HEMEJICHHO.

2.2. llpopunakTuyeckue n3MepeHnsi 1 UCTILITAHUS

[Ipu TexHuueckoMm oOciyxuBanun BJI mepuoguvecku MNpoBOAATCA
npopUIAKTUYECKHUE MPOBEPKU, U3MEPEHUS U HUCIbITaHUS, MEPUOJAUYHOCTD
KOTOPBIX JOJKHA COOTBETCTBOBATH TpeOOBaHUsIM [2, 4, 5].

Onopyei. OTKIIOHEHUE OT BEPTUKAIBHOTO MOJOXKEHUSI METAUIMYECKUX,
JKEee300€TOHHBIX U JIEPEBSIHHBIX OMOP OHKHO ObITh He O6osee 1:200, 1:150
u 1:100 coorBeTcTBeHHO. OTKIIOHEHHE OT TOPU3OHTAIH (YKJIOH) TPaBEPC *Ke-
71€300€TOHHBIX U JACPEBSIHHBIX OMOP JN0KeH ObITh He 6osee 1:100 u 1:50. ¥V
JNEPEBSIHHBIX ONOpP Pa3BOPOT TPaBEPC OTHOCUTENIBHO JIMHHUM, IEPIECHINKY-
asipHoi ocu BJI, He nomkeH mpeBblaTh 5 %; y jKeIe300€TOHHBIX U CTallb-
HbIX orop — 100 mm.

B 30HaX ¢ BBICOKOH CTEIMEHbIO 3arpsi3HEHHOCTU aTMOoc(ephl u3mMepsieT-
Csl IONEPEYHOE CEUCHUE METAJUIMYECKUX AJIEMEHTOB OINOP, YMEHBIIUBIIEECS
B pe3yipTare KOppo3uu. s ATOM LEenu HCHOJIB3YKOTCA YJIBTPAa3BYKOBBIE
TOJIIIIUHOMEPBHI, TIO3BOJIAIONINE U3MEPITh OCTATOYHOE CEUEHHUE dIIEMEHTa 0e3
MIPEIBAPUTEIbHON €r0 OUYUCTKH OT IPSA3U U P’KaBUYMHBL. J[OyCTUMBIA KOpPpPO-
3UMHBIA W3HOC MOINEPEYHOr0 CEYEHUS] METAUIMYECKHUX AJIEMEHTOB ONOp H
TPOCOBBIX OTTSKEK HE NOJKEH npeBbimaTh 20 % OT miiomaay nepBoHavyalib-
HOT'O CEYECHHS.
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VY cToek keae300€TOHHBIX OTop M3MEPSETCs MIMPUHA PACKPBITUS Tpe-
myH. Tpemmnbl mupuHon 10 0,3 MM JOJKHBI 3aKpallIMBaTHCS BIAroCTOMKOM
kpackoif; 0,3...0,6 MM — 3aTHpaThCs MOTUMEPLUEMEHTHBIM pacTBopoM. CToil-
KM OTOp TMPHU IUPUHE PACKPHITHS TpemwuH Oosee 0,3 MM M UX KOJUYECTBE
OoJjiee ABYX B OJHOM CEUEHHM JIOJKHBI OBITh YCHUJICHBI K€JIe300€TOHHBIM
OaHgaxoM, a MpH JIJIMHE TaKUX TpeluH 0osee 3 M HeoOXouMa 3aMeHa OIo-
PBI.

B TpoCOBBIX OTTSKKAxX >Kele300€TOHHBIX aHKEPHO-YTJIOBBIX ONOpP U3-
MepsieTcs TskeHUE. MI3MepeHHbIe TSXKEHUS HE JOJHKHBI OTJIIMYAThCS OT IPo-
EKTHBIX 3HaUeHUH Oosiee ueM Ha 20 %.

OnuH U3 METOJ0B MU3MEpPEHUs, HE TPEOYIONIUN CreluaibHbIX MpUdo-
POB, OCHOBAaH Ha 3aBUCHUMOCTH MEXIy MEPHUOJOM COOCTBEHHBIX KOJICOAHUI
OTTSDKKU M BEJTUYMHOM TSDKEHUS B HEll. B OTTsDKKe pyKOM BO30YKIAIOTCS KO-
nebaHus U C TIOMOIIBIO CEKYHOMEpPA OMPEIeAeTCs Mepruo €€ COOCTBEHHBIX
kosneOanuii. Bennunna tsokenuss T paccuuthiBaetcs o Gopmyie [3]

4{m

r=""7,
2'2

H, (2.1)
rae / — JJIMHA OTTSKKH, M; m — Macca OTTSDKKH, KI; T — MEepHOJl COOCTBEH-
HBIX OJJHOBOJHOBBIX KOJIEOAaHUM, C.

TsokeHUsT B OTTSDKKAX MOXKHO OIPEACNIUTh M0 YIPYyroi aedopmanuu
(mporu0y) HATSHYTOTO CTAJBHOIO KaHaTa, MOCKOJBbKY CYILIECTBYET IpsiMast
3aBUCUMOCTb MEXy TsDKEHHEM 1 U cujoil P, BbI3bIBatOLIed Nporud f ka-
HaTa: P = Tf. BbInoJIHEHHbIE IO YKa3aHHOMY NPHUHIIUILY U3MEPUTENN TSKe-
Hud B oTTspKKax (MTO) mo3BOsIIOT OCYIIECTBIATh U3MEPEHUS C TOTPEITHO-
CThIO, HE MpeBbImaronieit 2 %.

CreneHb BHEUIHErO WJIM BHYTPEHHErO 3arHUBAHUS JACPEBSIHHBIX OIOP
omnpezensieTcs: NpuoopamMu, MPUHLMUIT IEUCTBUSI KOTOPbIX OCHOBAH Ha H3Me-
pEHUU XoJa U yCWIHS, ¢ KOTOPHIM HIJa MPOKAJIbIBAET IPEBECHYIO CTOUKY.
['panniia Mexay 310pOBOM U 3arHUBUIEN YaCTSIMU JAPEBECUHBI ONPEIEAETCS
[0 PE3KOMY M3MEHEHUIO ATOT0 YCWIINS. 3arHUBIIYIO APEBECUHY HTJIa IIPOKa-
abeIBaeT ¢ ycuinuem menee 300 H.

B pesynbprare u3MepeHUN OIpENENsAeTCs AUaMeTp 340POBOM 4YacTh
JPEBECHUHBI MPU BHEIIHEM 3arHUBaHUU (MM 3KBHBAJIEHTHBIA AUAMETP MPU
BHYTpeHHeM 3arHuBaHun). CTolka JIepeBIHHOW OMOpHI OpakyeTcs U MojJie-
KUT 3aMEHE [IPU TUAMETPE 310POBOM YaCTH MEHEE:

e 12 cm (BJI no 35 xB);

e 15 cm (BJI 35 kB 1 BbllIe ¢ MPOBOAAMH cedeHuneM 10 120 MmP);

e 18 cm (BJI 35 kB u BbIIe ¢ mpoBoaamu cederneM Gomee 120 mm?).
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IIposooa u mpocwi. Ctpenbl mpoBeca IPOBOJOB U TPOCOB JIOJKHBI OT-
JUYAThCsl OT MPOCKTHBIX 3HaueHWW He Oonee yeM Ha 5 %. PacctosHms ot
npoBo0B BJI 10 moBepXHOCTH 3eMIIU AOJIKHBI ObITh HE MEHEE:

e 5M— s BJI no 1 kB ¢ camonecymumu M30J1MpOBaHHBIMU ITPOBO-
JaMu;

6 M — TO K€, HO C TOJIBIMU MIPOBOJAMU;

6 M — s BJI Beimie 1 kB ¢ u3onupoBaHHBIMU TPOBOJIAMU;

7 m — g BJI mHanpsixennem 1o 110 kB B HaceneHHONW MECTHOCTH;
6 M — TO K€, HO B HCHaCEeJICHHON MECTHOCTH;

5 M — TO K€, HO B TPYAHOJIOCTYITHON MECTHOCTH;

8 M — 1 BJI nanpsixkenuem 220 kB B HaceneHHONM MECTHOCTH;

7 M — TO K€, HO B HCHAaCCJICHHOM MECTHOCTH;

6 M — TO K€, HO B TPYAHOJIOCTYITHOH MECTHOCTH.

Paccrosinusa ot npoBogoB BJI 10 pa3nnyHbIX OOBEKTOB U COOPYKEHUI
B MecTax nepeceueHuil u conmxenuit BJI ¢ 3TuMu o0bekTaMu 10TKHBI OBITH
HE MEHEE YCTAaHOBJICHHBIX [4, 6].

[Ipy yMeHbIIIEHUHU TUIOLIAM MOMEPEYHOr0 CEYEHUs MPOBOJIOB BCIE/I-
CTBUE OOpBIBA, UCTUPAHUSI WIIH OIUIABJICHUS OTACIIBHBIX MMPOBOJIOK 00Jiee ueM
Ha 16% (anomuHueBbIE MpoBosa) U Oosiee ueM Ha 33 % (craneantoMUHUE-
BbIE MPOBOA) Ne(hEeKTHBIN y4aCTOK MPOBOAA JOJIKEH OBITh 3aMEHEH.

VY M30JUpOBaHHBIX MPOBOJOB OMPEICISIOTCS pa3Mephbl MOBPEKICHUS
M30JAIMU. MecTa HE3HAUUTENIbHOTO MTOBPEXKAEHUS U30JSLUN PEMOHTUPYIOT-
Cs C MOMOIIBK TEPMOYCA)KMBAEMbBIX PEMOHTHBIX JIEHT WIM MaHxkeT. [Ipu
3HAYUTEIBHBIX MOBPEKICHUSX U30JSLIUU AEPEKTHBIN Yy4acTOK BbIpe3aeTcsa U
3aMEHSETCS] HOBBIM.

Hzonamoper u apmamypa. ConpotusieHue omgHoro (aphopoBoro
U30JIATOpa TUPJSH]IbI, U3MEPEHHOE MEraOMMETPOM, JIOJKHO OBITh HE MEHEE
300 MOwM. Takue u3mMepeHuss MOTYT BBIMOJHATHCS TOJBKO HA OTKIFOUECHHOM
nuHud. be3 OTKII0YeHUs! JIMHUU U3MEPSETCS paclpeiesieHHe HAMPSKEHUS 110
U30JIATOpaM TUPASHABL. J[JIE 3TOro MCHOJB3YeTCsl M3MEpUTEIbHAs W30JIu-
pytomrasi mranra. Hanpsokenus Ha haphopoBbIX W30STOpax THUPISHIBI CO-
ctaBisitoT oT 5 10 20 kB Ha onHoM u3onstope. Hanbonbliee HanpspkeHue
MPUJIOKEHO K U30JIATOPY CO CTOPOHBI MPOBOJA, 3 HAUMEHBIITUE HANIPSKEHUS
— K U30JI5ITOpaM B cepeiuHe rupiisiiabpl. CyMMa HanpspKeHUM Ha U30JIsITopax
TUPJISIHABI HE JOJDKHA OTJnYaThbest OT (pazHoro Hampspkenus BJI Gosee uem
Ha +10 % y MeTaIM4ecKuX U ’Keae300€TOHHbBIX onop u Oosee yeM Ha + 20%
y JIEPEBSHHBIX OTIOP.

B kauectBe npumepa B Tabiu. 2.1 mpuUBENEHO yCPEIHEHHOE pacIpeerie-
HUE HanpsHKEHUs 1o TupIisiHae u3 7 dapdopobix uzonstopos st BJI nanps-
xenueMm 110 kB. Hymepanuys n3oi1sTopoB HaUMHAETCSA OT TPABEPCHI OIMOPHI.
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Tadbnuma?2.l

Hanpspokenne, kB, Ha 0THOM n305TOpE
2 3 4 5 6 7
6 5 7 8,5 10 18,5

O | —

N3onsarop Opakyetcsi, ecnu HampsbkeHue Ha HeM MeHbine 50 % yka-
3aHHOTO.

HcnbiTanus 1 U3MepeHHs] yCTaHOBJIEHHBIX Ha BJI CTEKIAHHBIX MOJI-
BECHBIX M30JSATOPOB, U30JISITOPOB BCEX THUIOB JJIA MOABECKU I'PO303aLIUTHO-
ro TpOCa M MOJIMMEPHBIX M30JATOPOB HE MPOU3BOIATCS; UX KOHTPOJIb OCY-
HIECTBIISIETCS. TOJILKO BHEHTHUM OCMOTPOM. CTEKJISTHHBIE H30JISITOPBI Opaky-
I0TCSl U TIOJJIE’KAT 3aMEHE MPU MOSIBJIEHUH HA MOBEPXHOCTU CTEKJIA BOJIOCSH-
HBIX TPELIUH.

CuenHas apMatypa OpakyeTrcs, €Clid €€ MOBEPXHOCTh CILIONIL IMopa-
KE€Ha KOppO3ueil, Ha MOBEPXHOCTU €CTh TPEIIMHBI, CJEAbl OIUIABICHUS U
MEXaHUYECKOW aedopManuy, MapHUPHbIE COSAMHEHUS UMEIOT U3HOC Oojiee
10 %.

Y mpybuamoix pazpaonuxkoe 3MEpSIOTCS BHEUIHUW M BHYTPEHHUI
HCKPOBBIEC IPOMEXKYTKHU U THAMETP AYroracUTEIbHOIO KaHana. /[muHa BHeu-
HEro UCKPOBOTO MPOMEKYTKA JOJKHA COOTBETCTBOBATH MPOEKTHOMY 3Haye-
HUIO, JIJTMHA BHYTPEHHETO MCKPOBOI'O MPOMEXKYTKA HE JIOJDKHA OTINYATHCS
OT MIPOEKTHOro OoJiee 4yeM Ha 5 MM. J[uameTp ayroracMTeIbHOrO KaHajia B
3aBUCUMOCTH OT THUMA Pa3psHUKA HE JOJDKEH MPEBBINIATh HAYaIbHBIN Jgua-
MeTp Oosiee uem B 1,3...1,5 paza.

3azemnarouwgue ycmpoiicmea. VisMepeHus: ConpoTuBiieHU 3Y BBITIOJN-
HSAIOTCS €XKETroJIHO B MEPUOJ] HAMOOJBIIEro BhIChIXaHUsl TpyHTa. CONMpOTUB-
JIeHUs TOBTOPHBIX 3a3€MIIEHUI HyJieBoro mnposoja BJI HampsbkeHunem 10
1 kB momxubl ObITh He Oosiee 30 Om. B cersax Takoro HampspkeHHs, pado-
TaIIUX C MIYX03a3€MJIEHHONW HENTPaNbIO, U3MEPSAETCS MOJHOE COMPOTHUBJIE-
HUE MeTIu «(}aza-HyJb» U paCCUYUTHIBACTCS TOK 0JTHO(GA3HOTO0 KOPOTKOTO 3a-
MbIKaHUs. [0 BeTMunHe 3TOro ToKa MpoBEPSETCS HAJAEHKHOCTh CpadaThIBAaHUS
3alIUTHOTO amnmapara, yCTAaHOBJIEHHOI'O B HA4YaJI€ JIMHUH.

Ha BJI nanpsbxenuem Boiie 1 kB conportuBnenus 3Y ycraHaBiuBa-
IOTCSI B 3aBUCUMOCTH OT YJI€JIbBHOTO CONPOTHUBIIECHUSI TPYHTA O W JIOJKHBI
OBITH HEe O0JIee BETMYMH, yKa3aHHBIX B Ta0. 2.2.
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Tadbnuma?2.2

co%iiﬁj;:me Conpotusnenue 3Y, Om
rpyHTa p,OM XM
o 100 10
oousiee 100 mo 500 15
oosiee 500 o 1000 20
6oisree 1000 go 5000 30
6osiee 5000 61073 P

PesynbraTel m3mepeHuit opopMISIOTCS COOTBETCTBYIOIIUMHU TTPOTOKO-
namu. [IpoBepka 3Y €O BCKpBITHEM IpyHTa IPOU3BOAUTCS HE MEHEE YeM Y
2 % omop oT OOIIEro Yuciia ormop C 3a3eMIIMTEISIMH. YKa3aHHYIO IPOBEPKY
clieyeT MPOBOJIUTh B HACEJIECHHON MECTHOCTH U Ha y4acTKax ¢ HauOosee ar-
PECCUBHBIMU M IIJIOXO MPOBOJAIIMUMH TPYHTaAMHU. OJIEMEHT 3a3eMJIUTENS
JIOJKEH OBITH 3aMEHEH, €Clu Kopposuei paspyiieHo 6onee 50 % ero cede-
HUSL.

2.3. Onpenesienue MecTa MOBPeEKIACHUSA

[IpoBeneHre NEPUOJUYECKUX OCMOTPOB, MPOPUIAKTUUECKUX HU3MEpPE-
HUW M UCHBITAHUM HE rapaHTUpyeT Oe30Tka3zHoil pabotel BJI. B mpakTuue-
CKOM 3KCIUTyaTalMyd BCErJa UMEIOT MECTO CilydarHble nmoBpexaenus BJI: ox-
Ho(a3Hble U MHOTO(a3HBIC 3aMbIKaHUS, OOPBIBBI MPOBOJIOB M IPYrye MOBpE-
xaenusi. OqHOM U3 BayKHBIX 3a1a4 sKkcrutyaTtauu BJI siBnsiercs ObicTpoe ori-
peneneHue MecTa TIOBPEXKIECHUS 51 IIPOBEJCHNE PEMOHTHO-
BOCCTAaHOBUTENBHBIX padoT. [Ipu 60JbIION NPOTSHKEHHOCTH U Pa3BETBIICH-
HOCTH paclpeieuTeNIbHbIX CeTel yKa3zaHHas 3ajadya MoXeT 3((eKTHUBHO
pemaTbes TOIbKO IIPU MCIOJIB30BAHUM CIELUAIbHBIX TEXHUYECKUX CPEICTB,
ONPENEIAIONINX MOBPEXKACHHYIO JUHUIO U PACCTOSIHUE 0 MECTa MOBPEXKIE-
HUSL.

TexHuyeckue cpencTna sl onpeeneHus mecta nopexaeHus (OMII)
LIMPOKO UCIIOJIB3YIOTCA MPU dKcIuryaTauuu BJI Bcex KinaccoB HampsiKEHUM.
B 3aBucumocTtn OoT kiacca HamnpsbkeHus: cpencrBa OMII MokHO pa3nenuTsb
Ha 1Ba Buaa: cpencrea OMII B ceTsix ¢ OOABIIMMU TOKaMH 3aMbIKaHHS HA
3emutto (110-220 kB) u cpeactea OMII B ceTsx ¢ MalbIMU TOKaMH 3aMblKa-
Hus Ha 3emito (6...35 kB).

JIMHUM BNEKTPUYECKUX CeTe C OOJBIIMMHM TOKAaMHU 3aMbIKaHUS Ha
3eMIII0 XapaKTEePU3YIOTCs IOCTATOUYHO OOJIBIION MPOTSIKEHHOCThI0. MeTobl
u cpeacrea OMII 31ech OCHOBaHBI HA UBMEPEHUU U 3AIIOMUHAHUU MapameT-
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POB aBapUIHOTO peKUMa (TOKOB M HaNpsDKEHUH IpsSMoi, oOpaTHON U HyJie-
BOM MOCIEA0BATEIBHOCTH) U BBIYMCICHUH PACCTOSIHUS 10 MECT IMOBPEXIIE-
HUA. B Takux ceTsax HMCHOJB3YIOTCS, KaK IpaBUiO, ABYCTOPOHHHE METOIBI,
OCHOBaHHBIC Ha ()UKCAIIMN TOKOB U HaNpshKeHUM 1o koHmam BJI.

JIist u3MepeHust U 3allOMUHAHUS TOKOB U HAaNPsLDKEHHU MCIOIb3YIOTCS
MOJIyITPOBOJJHUKOBBIE U MUKPONpPOLECCOpHbIE (prkcupyromue npudopsl. [1o
CPABHEHUIO C IMOJYIPOBOJHUKOBBIMUA, MUKPONPOLECCOPHBIE (PUKCUPYIOIIHE
npuOOPHI MO3BOJIAIOT peain30BaTh OoJiee cinoxubie anroputmbel OMII, 6onee
IPUCHIOCOOJIEHBl K TMEpPernporpaMMUPOBAHUIO MPU U3MEHEHUH MNapaMeTpoB
ceT, O0osee TouHble. OMBIT 3KCIUTyaTallkd MUKPONPOLECCOPHBIX MPUOOPOB
OMII nokazas, 4TO MOrPEIIHOCTh ONPENEIEHUsI PACCTOSAHUSA O MeECTa IO-
BPEXKJICHUs HE npeBbiact 5 %.

[Tpu moBpexeHnun Ha KOHTpoJupyemoi Jinnuu cpencrsa OMII ocy-
HIECTBIISIIOT B TEMIIE Mpouecca JUllb (GYHKIMU U3MEPEHUs] U 3allOMUHAHUS
TOKOB W HalpsDKEHUN aBapuiiHOro pexxuma. O6paboTka pe3yiabTaToB U3Me-
PEHUS BBIIOJIHAETCS YK€ NIOCIIE OTKIOYEHUS JIMHUM PEJICHHON 3aUTOM.

L{z) _
L::: sz:' | ‘
o
| II I |2 I
| -|- |
s I %
L 1 L

Puc. 2.1. Hanpssxcenus u moku 6 nuHuy 8 MOMEHM NOBPENCOEHUs

IIycth B HEKOTOPOW TOUKE JIMHUHU, COCAMHSAIONICH MOACTAHIMU 1 U 2,
(puc. 2.1), IpoUCXOAUT MOBPEXKICHHUE, HATTPUMEDP OAHO(]a3HOE KOPOTKOE 3a-
MbIKaHue. MHAMKATOpbI, YCTAHOBJICHHBIE MO KOHIAM JIMHUU, (GUKCUPYIOT B
aBAPUIHOM pEXUME TOKH M HamnpsikeHus. [lapamerpsl aBapuitHOTO pexuma
CBSI3aHBbI COOTHOILIEHUSMU:

Uy+1iz, =Uy; Uy +15(z—-2,)=U,, (2.2)

rae Uy, Uy u U, — HampsKeHUs HYJIEBOM IOCIENOBATEIBHOCTU IO KOH-
aM JIMHUU U B MECTe NMOBpekKIcHUs; [|, /) — TOKM HYJIEBOH IOCIIEN0Ba-
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TCJIBHOCTHU 110 KOHUAM JIMHUH, Z,Z, — COIPOTHBJIICHUA Hy.TIeBOI\/'I IIocCJacaA0Ba-

TEJIBLHOCTU JIMHUU U YYaCTKa 10 MECTa MOBPEXKICHMUS.
[IpupaBHUBas JieBble YACTU BhIpaXXEHUM (2.2), MOTYyUUM:

_ 1 2Z+ U 7 - U 1
1 1 +1 2 .
HOI[GHI/IB HpaBYIO 41 J'IGBYI'O YHaCTH ITOCICOHETO BI)Ipa)KeHI/IH Ha y,[[eJ'H)-

HOC COIIPOTHUBJICHUC IIPOBOJOB JIMHHUHU Zj, IIOJIYYUM HCKOMOC PACCTOAHUC OO
MCCTa IMOBPCIKIACHU !

(2.3)

Zx

_ ]2Z+U2 _Ul
zo(l1 +13)

(2.4)

[TapameTpsl JIMHUN Zz U Z; BBOJATCA C KJIABHATypPbl YCTPOWCTBA IIPU
€ro ycTaHoBKe. BennunHa Ly B KWIOMETpax BbIIAETCS Ha JUCIUIEH yCTpOM-
cTBa.BO3MOKHOCTh HCKIIFOUEHMS U3 PACUETHBIX BBIPAKEHUN HanpspkeHust Uy
IIOKa3bIBAET HE3aBUCUMOCTh pe3ysbrara OMII oT compoTuBieHUs B MecTe
MIOBPEKICHUS.

Cy1iecTBeHHOM 0COOEHHOCTBIO CTPYKTYPBI PACTIPEICTUTENbHBIX CeTei
6...35 kB sBAseTcs X pa3BETBICHHOCTh. PaccTosiHUS 10 MecT MHOTO(a3HbIX
3aMBIKaHUI B 3THX CETIX onpenessitorcs cpeactsamu OMII, ycTaHOBIEHHBI-
MU Ha TMUTAMMUX nojcTaHiusax (omHocroponHue cpeactsa OMII). Ognako
JlaXKe BBICOKAsi TOYHOCTh 3TUX CPEACTB HE IO3BOJIIET YKa3aThb MECTO IOBpE-
KIEHUS BCIEICTBUE PA3BETBICHHOCTH CETEM.

Ha puc. 2.2 nokasaHa pa3BeTBICHHAs dJIEKTpUUecKas ceTb. [locie or-
KIIFOUEHUSI TIOBPEXKICHUSA BBIKIIOUaTeseM () W ONPENEIICHHUS] PACCTOSHUS 110
MECTa MOBPEXKICHUS BO3HUKAET 3a/1ada OINpPENECICHUs aBapUHUHOTO y4yacTKa
Pa3BETBICHHOW CETH, MOCKOJbKY MOBpEkAeHUA B Toukax K, K, wimn Kj sB-
JSFOTCS. PAaBHOYAAJICHHBIMH OT MMUTAIOLIEH IMOJCTAHIINH.

Q i 2
H—= ‘ Zz = O

Puc. 2.2. Paccmanoska ykaszamereii n08peicOeHH020 Y4acmKka 8
pazeemeieHHou cemu
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JI1s1 OpUEeHTUPOBAHMS MPU MTOMCKE MECTA MOBPEXKICHUS B MECTax pas-
BETBJICHUS CETH YCTaHABIMBAIOTCS YKa3aTelIW IOBPEXKIECHHOIO YYacTKa,
¢ukcupyromue ¢pakT IpOTEKaHUsI TOKa KOPOTKOro 3amblikanusd. [1o momoxe-
HUAM yKazatened 1, 2 u 3 3KcIulyaTallMOHHBIA MEPCOHAN MPABUIILHO OIpe-
JeJISIeT HallpaBJeHUE MOKCKa MeCTa MOBPEXICHU. B yacTHOCTH, IpH 3aMbl-
KaHWU B Touke K| QakT mpoTeKaHUs TOKa KOPOTKOTO 3aMbIKaHHs OyAeT 3a-
(MKCUpPOBaH TOJIBKO yKa3aTenem 1.

B snekTpruyeckux cersax ¢ U30JupoBaHHON HeWTpaibio (6...35 kB) Tok
0J1HO(a3HOrO 3aMbIKAHMS HA 3€MJII0 UIMEET EMKOCTHOM XapakTep, a o BeJu-
YUHE 3HAYUTENHHO (HAa OAMH-IIBA MOPSAJKA) MEHbIIE TOKa Harpy3ku. Mamnas
BEJMYMHA TOKOB 3aMbIKaHMs Ha 3€MJII0 UCKJIIOYA€T BO3MOXKHOCTh MPUMEHE-
HUS PaCCMOTPEHHBIX BbIIIE METOAO0B U cpeactB OMII.

B cootBeTcTBHM ¢ [2] gomyckaeTcs paboTa ceTH ¢ 3a3eMIICHHOU (a3oit
JI0 YCTPaHEHHUS MOBPEKICHHUS; IPU ATOM HKCILTyaTallMOHHBIN MepcoHan o00s-
3aH OTBICKAaTh M yCTPAHUTH MOBPEKJCHHE B KpaTyallmil cpok. OThICKaHHE
MecTa 0HO(A3HBIX 3aMBIKAHUN Ha 3€MJII0 OCYIIECTBIISIETCS C TOMOIIBIO T1e-
PEHOCHBIX TIPUOOPOB, M3Mepsomux BOau3u BJI ypoBeHb MarHUTHOTO TOJIS
TOKOB HYJIEBOW TOCJIEI0BATEIBLHOCTH.

[IpuHuMI onpeneneHus MecTa 3aMbIKaHMsI HA 36MJIO B Pa3BETBICHHOU
CeTH WILTIOCTpUpyeTcs cxeMo (puc. 2.3), coctosieit usz nuauii Wy, W,, Wi n
W,. Ilpn 3ampikaHuu B TOYKe K yepe3 MECTO MOBPEXKACHUS MPOTEKAKOT €M-
KOCTHBIE TOKM HYJIEBOH IOCJIEN0BATEIbHOCTH, 3aMBIKAIOLIMECS 4YEpe3 pac-
IIPEACIIEHHBIE EMKOCTH JIMHUAW, MPEACTABICHHbIE HA PUC. 2.3 COCPENOTOYEH-
HbiMHu eMKocTamu C, C,, C;5, Cyu Cy. Pactipesiesienne 3TUX TOKOB B JIMHUSIX
CETH MOKa3aHo 3MI0PamMHu.

Bes4rHbl TOKOB, PaCTEKAIOIMXCS 110 JMHUU Wy BieBO (/) 4) ¥ BIIpa-
b

"
BO (/()4) OT MecTa 3aMBIKaHHs! IPOMOPIHOHAIBHBI CYMMapHBIM EMKOCTSIM Ha

3EMIIIO.
lo4 =k(C4 +C+ G +C3);Io,4 =k(Co,4), (2.5)

rie k — k03P UIMEHT MTPOMOPITMOHATILHOCTH.

HanOonpmii ypoBeHb EMKOCTHBIX TOKOB HYJIEBOW IOCJIEI0BATEIbHO-
CTH MMEET MECTO B IOBPEKICHHOW JINHUM 10 MECTa 3aMBIKaHUs, MOCIIE KO-
TOPOT'O YPOBEHb 3THUX TOKOB PE3KO YMEHBIIIAECTCS.
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Puc. 2.3. Cxema cemu u sniopwl nokazanuii nepeHocHo20 npubopa 6
PAazuuHbIX ee y4acmKax

[IpumeHeHne MEepeHOCHBIX MPUOOPOB, PEAruPYIOIMUX HAa MarHUTHBIC
noJsisi ocHOBHOM 4acToTsl (50 I'r), 3aTpyJHEHO BCIENCTBHE 3HAUYUTEIHHOTO
BIIUSIHUS HA M3MEpeHus: pabouux TOkoB JuHHM. [losTomMy mpu moucke mect
3aMBIKaHUM Ha 3€MIII0 UCIOIB3YIOT MPHUOOPHI, pearupyrolive Ha BBICIIHE
rapMOHUYECKHUE COCTABJISIOLINE MAarHUTHOTO IOJISl TOKOB HYJIEBOM MOCIE0-
BaTEJIbHOCTH. B 3TOM clly4yae BIUsSIHUE TOKOB Harpy3Kd Ha pe3yabTaThl U3Me-
pEHUS CYILIECTBEHHO MEHBIIIE.

2.4. bopn0a ¢ rososaeaom
['osionetHO-U3MOpPO3€EBbIE OTJIOKEHU Ha mpoBodax M Tpocax BJI
POMCXOMAT MpPH TemIeparype Bo3ayxa okoyno -5° C W CKOpOCTH BeTpa

5...10 m/c. ITonHast macca Toa0JaeAHO-U3MOPOCEBBIX OTIOXKEHUN TPUBOAUTCS
K popMe MoJIoro MWJIMHIPA JbJa C TOJIIUHON CTeHKH, paBHOH b (puc. 2.4).

lpoeoa lononepn

Puc. 2.4. Hoeanuzuposannoe npedcmasgnenue 20101eda Ha npo8ooax
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[To TonmMHE CTEHKHW TOJ0JIena MpU MOBTOpseMocTH | pa3 B 25 ner
TEPPUTOPHUSI CTPAHBI IETUTCA HA & PAaiOHOB:

e [ paiion b =10 mm;

IT paiion b = 15 mm;
III pation b = 20 mMm;
IV paiion b = 25 mwm;
V paiion b = 30 mm;
VI paiion b = 35 mm;
VII paiton b = 40 mm;
0CcOOBIH b > 45 MM.

Kaptsl palioHupoBaHus cTpaHbl IPUBOIATCS B [6].

['ononen oOyciaBiuBaeT MOMOJHUTEIBHBIE MEXaHHUECKHE HArpy3KH
Ha Bce aneMeHThl BJI. [Ipu 3HAUMTENBHBIX TOJIOJNEIHBIX OTJIOXKEHHSIX BO3-
MO>XHBI OOPBIBBI MPOBOJIOB, TPOCOB, PA3pYIIEHUS apMaTypPhl, H30JATOPOB U
naxe onop BJL. I'omonen MoxeT oTKiIaabIBaThCA MO (Pa3HBIM MPOBOAAM JIOC-
TaTOYHO HepaBHOMEpHO. CTpesbl mpoBeca MPOBOJIOB € TOJIOJIEAOM U 0e3 ro-
Joneaa MOTYT OTJIAYaThCA HA HECKOJIIBKO METpOB. Takas pa3peryiampoBKa
CTpeJ MpoBeca, a TakKe HEOJTHOBPEMEHHBIN cOpoc Tojoyiena Mmpu ero Tas-
HUM, BBI3BIBAIOIINN «MOJICKOK» OTAECIBHBIX MMPOBOJIOB, MOTYT ITPUBECTH K I€-
PEKPBITUIO BO3AYIIHOW H30JALMU. ['0Jonen ABIAETCS ONHOM W3 NPUYUH
«IUIACKW» TMPOBOJIOB, CITIOCOOHOM MPUBECTH K UX CXJIECTHIBAHUIO.

Ha nebonbmux yyactkax BJI npousBoauTes, Kak mpaBuiio, MeXaHUYe-
CKO€ yJalieHue roJionena. s 3Tod 1uend UCTOIb3YIOTCS MIECThI, BEPEBKU U
JIpyrue noapy4Hbie cpeacTBa. [Ipu MexaHWueckoMm yaajeHuu rosojena 6e3
otkiroueHust BJI 10KHBI MCTIONIB30BAThCS MIECTHl U3 OakenuTa, CTeKJIOIJIa-
CTUKA U IPYyTOro U30JSIHUOHHOI0 MaTepHaa.

OCHOBHBIM METOJIOM OOpHOBI C TOJIOJIEIOM MPHU IKCILTyaTalluK MPOTSI-
keHHbIX BJI ABisieTcs ero miaBka 3a C4eT HarpeBaHUs POBOJIOB MPOTEKAKO-
UM 110 HUM TOKOM. CyIIeCTBYeT JOCTaTOYHO OOJIBIIIOE KOJUYECTBO CXEM
TUIABKU TOJIOJIEAA, OMPEACITIEMbIX CXEMOM 3JIEKTPUUECKON CETH, HArpy3KOH
MOTpeOuTENeH, BO3SMOKHOCTHIO OTKIIFOUCHUS TUHUN U IPYTUMH (PaKTOPaAMH.

Cxema 1J1aBKU T0J10Jie/1a TIEPEMEHHBIM TOKOM HMCKYCCTBEHHOT'O KOPOT-
KOr'0 3aMbIKaHUs MOKa3aHa Ha puc. 2.5, a.
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Puc. 2.5. [lpunyunuanvHoie cxemwvl niasku 20101e0a nepemMerHviM (a) u
BLINPAMIIEHHBIM (0) MOKOM

BJI ogHuM KOHIIOM MOJKIIIOYAETCS K UCTOYHUKY MHUTAHUS, KOTOPBIM,
KaK IMPaBUWJIO, CIy>KaT WuUHBI 6...10 kB moacraHumii iy OTAEIbHBINA TpaHC-
dbopmartop, mpoBoja Ha apyroM koHie BJI 3ambikatorcs. Hampsikenue u
MOIIIHOCTh HCTOYHUKA BBIOMpAIOTCS TakUM 00pa3oM, 4YTOObl 00ecneduTb
nporekanue 1o nposojam BJI Toka B 1,5...2 pa3a NpeBbIIAIONIETO JUIMTEIb-
HO JIOIIyCTUMBIN TOK [3, 4]. Takoe mpeBbIlIeHHE JOIYCTUMOIO JUIMTEIBHOTO
TOKa OINpaBJaHO KPaTKOBPEMEHHOCTHIO Ipoliecca IiaBku (~1 4), a Takxke
0oJiee MHTEHCUBHBIM OXJIQKJIECHUEM MPOBOJIA B 3MMHUMN MEPUO/I.

Crnenyer MOMHUTB, YTO JOIYCTUMBIE JUIMTEIBHBIE TOKH MPUBOJATCS B
CIIPaBOYHOI JIUTEpaType AJisl TeMIepaTypsl Bozayxa 25° C.

OpHEHTHPOBOYHBIE BEJIMYMHBI TOKOB MPH PA3INYHON MPOIOJIKUTENb-
HOCTH IUIABKHM TOJI0JIe]a IEPEMEHHBIM TOKOM IPUBEAEHBI a Talba. 2.3, B Mo-
CJIETHEM CTOJIOIE KOTOPOW yKa3aH TOK, MpeXymnpexaaroluil oOpa3oBaHue
roJiojie/ia Ha IpoBOAAX.

Jlnst BJT nanpsoxenuem 220 KB 1 BEINIE ¢ IPOBOAAME cedeHuit 240 My’
u 0Oojee IUIaBKa roJioyiela MEPEMEHHBIM TOKOM TpeOyeT O4EHb OOJBIIHX
MOIIIHOCTEN UCTOYHMKA nuTaHus (aecsatku MBA). Jlng mapaMeTpoB MmpoBo-
noB BJI takoro kiacca cnpaBeqyuBo cooTHomeHne R<<X. [lomnas Mom-
HOCTb MCTOYHMKA YBEJIMYMBAECTCS 3a CYET OOJbLION M OEecrosie3HOW st
IUIaBKKM ToJiojiea peakTuBHOW Harpysku. Ha rtakmx BJI mnaBka romosena
OCYILIECTBIISIETCS BBIIPAMIIEHHBIM TOKOM [3].
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Tabauma?.3

Mapxa rpo- Toxk mIaBku, A, an/IM EfIOI[OJ'DKI/ITeJIbHOCTI/I, Tox
BOJIA 30 60 100 npeaymnp., A
AC 50 330 270 240 160
AC 70 410 330 290 205
AC 95 510 400 350 245
AC 120 565 450 400 275
AC 150 660 525 460 325
AC 185 750 600 520 375
AC 240 860 690 610 440

[IpuHuunuanpHas cxema IUIaBKM TOJ0Jie[a BBINPSIMIECHHBIM TOKOM
nokaszaHa Ha pwuc. 2.5, 6. Bempsamurens UZ moakiro4aeTcss K IIMHAM
6...10 kB moacranuuii unu otAenbHOMY TpaHchopmaropy. Mcnons3yrores,
KaK MPaBUJIO, JBE CXEMBbI IUJIABKU TOJIOJNE/1a BBIIPSIMICHHBIM TOKOM: «(a3a —
daza» u «daza — q1Be hazb.

[TapameTpbl BBIITYCKAaEMbIX OT€UECTBEHHON MPOMBIIIJIEHHOCTHIO HEpe-
T'YJIUPYEMBIX BBIIPSIMUTENIbHBIX OJIOKOB, MOJKIIOYAEMbIX K TMEPEMEHHOMY
Hanpspxkeruto 10 kB:

e BbLIIPsAMIICHHOE HanpshkeHue 14 kB;

e BHIIPsAMIICHHBIA TOK 1200 A;

e MOIIHOCTH Ha BeIxonae 16800 xBrT.

Jlist mostydeHusi 6oJible MOUTHOCTH BBIIPSIMUTENIbHBIE OJJIOKM MOMXHO
BKJIIOYATh TOcieaoBaTeIbHO win napamienbHo. OAO HUUIIT paspaborana
Ha 0a3ze ympaBisieMoro Tpex(azHOro MOCTOBOIO BBIMPSIMUTENS yCTaHOBKA
JUTSI TUTaBKH TOJI0JIeNa, TOAKIII0YaeMasi K CEepUuiiHOMY CHJIOBOMY TpaHc(opMa-
TOpPY WJIH IIMHAM COOTBETCTBYIOIIETro HanpsbkeHus (10 35 kB). B otnuyne ot
HEPETYJIHPYEMBIX BBIMPSIMHUTEIBHBIX OJIOKOB ATa YCTAaHOBKA TMO3BOJISIET MPHU
IJIaBKE TOJI0JIE/IA TNIABHO U3MEHSTh BBIXO/IHbBIE MTAPAMETPHI B IUANA30HE:

e BoIIpsAMIIeHHOE Hanpspkenue 0...50 kB;

e BoeIIpsAMIICHHBINA TOK 0...1200 A;

e MomrHocTh Ha Beixoae 0...60000 xBrT.

DKCIUTyaTalMoHHbI niepcoHan BJI qoimkeH KOHTPOJIMpPOBaTh MPOLIECC
rojiosie[000pa3oBaHuss U O0ECleYMBaTh CBOEBPEMEHHOE BKIIIOUEHUE CXEM
11aBku roJionena. BJI, Ha KOTOPBIX TPOU3BOAUTCS MIIABKA TOJIOJIENA, AOJIXK-
HbI OBITH OCHAIIIEHbI CUTHAIM3ATOPAMU TOJI0JIea, pa0OTOCTIOCOOHOCTh KOTO-
PBIX JOJDKHA MPOBEPATHCA €KErOJIHO Mepe]l HACTYIUIEHHEM 3UMHETO MEPUO-
na.
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Cnemyer OTMETUTH, UTO IJIaBKa TOJOJIe[a JOJDKHA TMPOBOAMUTHCS B
pailoHaX MHTEHCHUBHOTO rosiojienoodpazoBanus (b > 20 MM) ¢ 4acTou IUis-
CKOM TIPOBOJIOB. B npyrux ciydasx mMpUMEHEHHE TUIABKU TOJIOJIENa JTOJDKHO
000OCHOBBIBATHCS TEXHUKO-YKOHOMUYECKUMH PacyeTaMHu.

2.5. PeMOHT BO3AYyIIHBIX JUHHU

IIpu pemontax BJI BbINOJIHAETCS KOMIUIEKC MEPONPUATHUM, HaIpas-
JIEHHBIX Ha MOAJEP’KaHUE WA BOCCTAHOBJICHUE MEPBOHAYAIBHBIX JKCILTya-
TallMOHHBIX XapakTepucTuk BJI myTem pemMoHTa WM 3aMEHBI OTIEIbHBIX €€
AJIIEMEHTOB.

Jnsa BJI wanpspkenueM no 10 kB cTpykTypa peMOHTHOrO LHKIa
MpeacTaBisgeT coO0M dYepeqoBaHUE TEKYIIero U KaluTaabHOTO PEMOHTOB:
T-K-T-K... [Ipogo/kuTenbHOCT PEMOHTHOTO UKIa 171 BJI Ha nepeBsSHHBIX
oTopax COCTaBJISIET 5 JIET, Ha KeIe300eTOHHBIX onopax — 10 mer.

Jns BJI nanpspkenueM 35 kB U Bblllie NpeIycCMaTpUBAIOTCST TOJIBKO
KaIllUTAJIbHBIE PEMOHTBI C IEPUOAUYHOCTHIO:

e He pexe | pasa B 5 ner 1 BJI Ha nepeBsHHBIX Onopax;

e He pexe 1 paza B 10 net ns BJI Ha jxene300€TOHHBIX U METaJLIU-

YECKHUX OIopax.

[lepeuenn paboT, OTHOCSIIUXCS K TEKYIIMM U KaUTAJIbHBIM PEMOHTaM
BJI, ycTaHaBnuBaeTCs TUIIOBBIMM MHCTPYKLUMSAMHU 10 3KcruryaTauuu BJI [4].
OO0beM peMOHTHBIX padOT OMpEENsIeTCs MO pe3yabTaTaM MPealleCTBYOMUX
OCMOTpPOB, UCIIBITAHUN U M3MepeHuM. [1loaToMy Ml muIaHUpOBAaHUS PEMOH-
toB BJI Benmercs cienyromas 3KCIUyaTalMOHHO-TEXHUYECKasl JOKyMEHTa-
UA:
nacnopra BJI;

JIUCTKHA OCMOTPOB;

BEJIOMOCTH MPOBEPKH 3arHUBAHUS JEPEBSIHHBIX OIOD;

BEJOMOCTH MPOBEPKU JTUHEUHOMN HU30JISLINY;

BEJIOMOCTH HM3MEpPEHHI rabapuTOB M CTpEd IMpoBeca MPOBOIOB U
TPOCOB;

® BEIOMOCTH U3MEPEHHM CONPOTUBIICHUM 3a3EMIISIOIIMNX YCTPOUCTB;

e XypHaJbl HeucnpasHocTen BJT;

e KypHaibl yuyera pabot Ha BJI u npyrue qoKyMeHTHI.

Ha ocHOBaHHMM 3THX TOKYMEHTOB COCTABIISIETCSI MHOTOJICTHUI Tpaduk
paboT, B KOTOPOM yKa3bIBaeTcs nepedeHb Bcex BJI u ronpl ux BeIBO/IA B pe-
MOHT B COOTBETCTBUU C TEXHUYECKUM cOocTossHMEM. Ha ocHOBaHMM MHOTrO-
JeTHero rpaduka cocTaBistoTcsa rogoseie rpaduku pador. [1o dopme opra-
HU3ALHUU KAOUTAIBbHBIN peMOHT BJI MOXKET BBINOIHATHCS NEUEHTPATIU3OBAH-
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HO, IICHTPAJIM30BAHHO U 0 cMelaHHoi ¢opme. [lpu neneHTpann3zoBaHHON
dbopMe PEMOHT BBIMOIHICTCS CHJIAMH TMPEANPUSITHS, SKCIUTYaTHPYIOIIETO
BJL

HauGonee nporpeccuBHoil ¢hopmoit kanutanbHOro pemonta BJI sBis-
€TCsl LUEHTPAJIN30BAaHHBIM PEMOHT, BBINOJHSAEMBI MO JOrOBOPY MOApsAa
CTPOUTENIBHO-MOHTAKHOW OPTaHU3alMeEl, CIEUUAIN3UPYIOIIENCS Ha CTPOU-
tenscTBe BJI. Bpuragsl HeHTpalM30BaHHOTO PEMOHTAa MOTYT OBITb KOM-
MJIEKCHBIMH, BBITIOJIHSIOIIUMH BCE BUbI PEMOHTHBIX padOT, WU CIEIUaTH-
3MPOBAaHHBIMU, BBIMOJHSIOIIUMH OIpPEACIICHHbIE BUbI padOT, HaIpuMep 3a-
MEHY OmOp.

OCHOBHBIMH MPEUMYILIECTBAMH LIEHTPAITU3OBAHHOTO PEMOHTA SIBJISIOT-
Csl BBICOKOE Ka4eCTBO M COKpAIlEHHWE CPOKOB PEMOHTHBIX paboT. DTO AOCTH-
raercsi BbICOKOM KBalupUKanued MepcoHalia, MUCIOJIb30BAaHUEM IEPEOBBIX
METOJ/IOB OpPTaHMU3allMU U MTPOBEICHUS padOT, BBICOKOW CTEMEHbIO X MEXaHU-
3aluu.

3aKoHYEHHBIE pa0OTHl MO KamuTajabHOMY peMoHTy BJI momxHBI TipH-
HUMATBCSl TEXHUYECKUM PYKOBOJMTEIIEM MPEANPUATHSA, O YEM AENIAETCS OT-
MeTKa B TiaHe-rpaduke padot. Bee paboTsl, mpousseaeHubie Ha BJI, momk-
HBI 0OPMIIATHCS COOTBETCTBYIOIIUMHU aKTaMU C YKa3aHHeM 00beMa BBITIOJ-
HEHHBIX paboT, 1aThl BBHITIOJIHEHUS, haMUITUU TIpou3BoauTeNs paboT. B mac-
nopte BJI g0mKHBI OTpakaThCsi BCE OCHOBHBIE BBIITOJIHEHHBIE PA0OTHI (3aMe-
Ha OIOp, IPOBOJIOB, U30JISITOPOB) U U3MEHEHUE xapaktepuctuk BJI, Hampu-
Mep MOSBJICHHE HOBBIX I1EPECEUEHUN.
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I'JIABA 3. MOHTAXK KABEJBHBIX JINHUH
HAITPAXKEHUEM 10 35 kB

3.1. loaroroBuTEbHBIE PAOOTHI

B nHacrosiiee BpeMs Ipy MOHTa)K€ HOBBIX U PEKOHCTPYKIIUU CYILECT-
Bytomux KJI Hapsiay ¢ TpaauliMOHHO TPUMEHSIEMBIMU KaOeJIsiMu ¢ OyMa)kHOM
IIPOIIUTAHHOM, IUIACTMACCOBOM U PE3UHOBOM M30JALMEN HAYMHAIOT LIUPOKO
MPUMEHSThCA Kabenu ¢ u3oJisiued u3 cumroro noiudtuieHa (CIID). Dta
M30JIAIMS UMEET BBICOKHE AMAICKTPUUYECKHE U MEXaHUUYECKUE XapaKTepu-
CTUKHU, OOJBIINKI, YeM Yy ApYyrux KaOedbHBIX H3OJSIUOHHBIX MaTepUalioB,
JUanazoH pabo4ux Temieparyp.

B 3aBucumocTu ot ycnosuil npoknaaku CIID xabenu gomyckaroT Aiu-
TeJIbHbIE TOKM Harpy3ku Ha 15...30 % Oonbiue, yem kabenu ¢ OyMakHOM
nponutanHon m3onsnuen. CIID kabenu UMEIOT JIUTETBHBIN CPOK CITYKObI
(mo 50 met), MOBPEXKIAEMOCTh TaKUX Kabened Ha 1...2 mopsiaka HUXKE, YeM
kabeneit ¢ OymaxHoi uzomsueit. OueBuaHo, uto npuMenenue CIID kabe-
Jiell CTaHOBUTCS HE TOJBKO TEXHUYECKH 11€JIECO00PA3HBIM, HO U IKOHOMHYE-
CKH BBITOJHBIM.

Ha mecto MoHTaxa kabenb MOCTaBiIsIeTCs Ha CHEeMaIbHBIX OapabaHax.
CrpowutenbHas qymHa kabens Ha 6apabane cocrasiser 200...2000 m B 3aBu-
CHUMOCTH OT BHEIIIHEro JuameTpa kabess u HoMmepa (pasmepa) O6apabana. [lis
pasrpy3ku KabenbHbIX 0apabaHOB TOJDKHBI MCIOJB30BATHCS ABTOKPAHBI WIIH
crielMaibHble TPAHCIIOPTHBIE CPEACTBA — KAOEJIbHbIE TPAHCIIOPTEPHI.

[Tpu npoxmnanke KJI B 3emne (B TpaHiesax, Tpyoax, 010kax) npeaBapu-
TEIbHO OPOPMIISIETCS pa3pelieHUE Ha MPOBEACHUE PACKONOK U BBIMOIHIETCS
pa3MmeTka kabenbHOU Tpacchl. [Ipu nepeceueHnn kabeIbHOM TPACcCO APYrux
MOA3EMHBIX KOMMYHHUKAIIMI BBITIOJHSIOTCS COTJIACOBaHUS OyaylIuX Tepece-
YEHUH ¢ OpraHu3alusIMu, SKCIUTYaTUPYIOIUMH 3TH KOMMYHHUKAIIUH.

JI1st ipeioTBpaIeHus] TIOBPEXKACHHS MEePECEKAeMbIX MOA3EMHBIX KOM-
MYHUKAIMA BPYYHYIO pOrOTCs MIypdnl (HEOONbIINE TpaHIEH) JJisi oOHapy-
KEHUSI ITUX KOMMYHHUKAIMi. PaboThl BBIMOIHSAIOTCS B MPUCYTCTBUU TPE-
CTaBUTEJS] OPraHU3allH, IKCIUTyaTUPYIOUIEH NIepeceKkaeMble KOMMYHHUKAIIUU.

[Ipu OTKpBITOM MpOKIaAKEe Kabessi MpoBepsoTCs KabelbHbIE COOpYkKe-
HUS, MPOU3BOJCTBEHHBIC TMOMENICHUS W YCTAHOBJIEHHBIE B HHUX OIMOPHBIE
KOHCTPYKITUH /17151 KaOemeit.

B 3aBUCHMOCTH OT THTIA U30JISAIUN KaOessl yCTaHaBIUBAIOTCS
HauOOJIbIINE TOMYCTUMBIE PA3HOCTH YPOBHEH kabenbHOM Tpacchl. [ kabe-
neit Hanpspkenuem 10 (35) kB ¢ OymakHOW NMPONMHUTAHHOW M3OJIAIMEH 3Ta
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Pa3HOCTh YPOBHEM cocTaBiseT 15 M, A kabelneid ¢ pe3uHOBOM, MJIaCTMACCO-
Boi u CIID-u3o0msmuei pa3HOCTh YPOBHEUW HE OrpaHUYEHA.

[lepen MOHTa)OM HPOU3BOAUTCS OCMOTp Kabens Ha Oapabanax. He
JOJDKHO OBITh HApPY)KHBIX MEXaHMYECKHX MOBpEXJIEHUHM, 00a KOHIAa Kabes
Ha OapabaHe TOJKHBI ObITh FEPMETHYHO 3ajenanbl. [1o pe3yipraraM ocMOT-
pa Kabess COCTaBIAETCA COOTBETCTBYIOLIUM aKT.

MonTtaxx kabeneil ¢ OyMa)XxHOW MPONMUTAHHON HM30JALMEH NPU HU3KUX

temriepatypax (Huwxke -5° C) BBINONHIETCS MOCIe UX MPEeABAPUTEIBLHOTO T0-
JIOTpEBa, MOCKOJIbKY MPHU OTPULATENIbHBIX TEMIIEpaTypax 3Ta M30JsLUUsS OT-
BEpAEBAET, CTAHOBUTCS HEAIACTUYHOMN M IPU MPOKJIAAKEe KaOest MOXKeT ObITh
noBpexeHa. Hanbosee npoctoit cnoco0 mporpea kadenss — B TEIJIOM IIO-
MenleHuu. [IpogomKuTenbHOCTh MPOrpeBa 3aBUCUT OT TEMIIEpaTyphl BO3AyXa
B nomenieHnu u cocrapisier 72 unipu 5...10° C, 24 u npu 10... 25°C u 18 4
mipu 25...40° C.
[Tpn HEOOXOAMMOCTH COKpAIICHHS YKa3aHHOTO BPEMEHH MCIIOJIb3YIOT METO/]
nporpeBa KaOessi JIEKTPUYECKMM TOKOM MpsMO Ha Oapabanax, cienst 3a
TEeMIIepaTypoil Hapy>KHOTO MOKpPOBa KaOessl Ha BHEIIHMX BUTKax OapabaHna,
KoTopasi He aojikHa npesbimars 20° C. Ilpu 3TOM ycnoBuM TemIiepaTypa
U30JIS1MU Kabelsi BO BHYTPEHHUX BUTKaX OapabaHa HE MPEBBICUT JIOMYCTHU-
MOTO 3HaYEHUSI.

Onnum u3 npeumyiectB CIID kabeneil sBISIETCS BO3MOMXKHOCTh HX
MPOKIIAZIKK 0€3 MPeaBapUTEILHOTO TOI0OTpeBa pH Temiiepatypax no -20° C
JUIa Kabenel ¢ MOMMATUIICHOBOM 3alIUTHON 000JI0YKOM U MpH TemrepaTypax
1o -15° C nns xabeneit ¢ MOJMBUHUIXJIOPUAHON 3aIIUTHOM 00omoukoii. Ta-
Kasi BOBMOKHOCTh JTOCTHTaeTcs OJyiaroapsi MCHOJb30BAHMIO KAaY€CTBEHHBIX
MOJIMMEPHBIX MAaTepUaIoB s U30s0uu U obonouku CIIO kabens.

3.2. [Ipokaaaka ka0e/ieil B TpaHilee

HaubGonee pemeBbli cnocod KaHAIM3AUMU — AJEKTPOIHEPTUU  —
pa3menienue kabeneir B Tpanmiee. Takoi cnocob He TpeOyeT OOJBIIOTO
o0beMa CTPOUTENBHBIX PA0OT U CO37a€T XOPOIIHE YCIOBHS IS OXJIaXK-
nenus kademneit. Hemocratok aToro cmoco6a — BO3MOXKHOCTh MEXaHUYECKUX
MOBPEXICHUN Kabejel BO BpeMs pPa3IMYHBIX PACKOIOK, MPOBOJUMBIX
IIPU SKCIUTyaTaIlid COOPY KEHHIA.

3.2.1. [ToaroroBka TpaHuIeu K MPOKJIAAKe Kaldeas

Tpanien 60JbLION NPOTSHKEHHOCTH POIOT CIELHATbHBIMU KOBIIO-
BBIMHU, POTOPHBIMU UJIM LENHBIMU 3eMJIepOilHbIMU MamuHamu. Ha yua-
CTKax KaOeJabHOW Tpacchl, IPOXOJAIINX B HEMOCPEACTBEHHOW OJIM30CTH
OT MOJ3€MHBIX U Ha3eMHBIX COOPYXEHHH, 3eEHBIX HaCaXAECHUMN U pac-
MOJIOKEHHBIX B 3€MJie KOMMYHUKAIUH, UCTOJIb3YIOT MajorabapuTHbIC
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MEXaHU3MBbI, HanpuMep sKckaBatop I-153 ¢ koBmom eMkocThio 0,15 M HIIH
O0TOOMHBIE MOJOTKH, JIOMBI U JIOTATHI.

Tpanmwen md npokiagku kaOened OTPBIBAIOT TNTyOMHOW HE MEHee
700 MM, a pa3Mepbl UX IO JTHY 3aBUCAT OT YMCJA NPOKIAAbIBAEMBIX Ka-
Oeneit. B mecrtax, rae OyayT pacmojiaratbesi KaOejabHbIe COSIMHUTEIIb-
Hble MY(QTbl JJ ya00CTBa BBINOJHEHUS COEJMHEHUU Kabeyed, TpaH-
Ie0 pacuIupsAoT, oopa3ys KOTIoBaH (A1 ogHON MydTHI 2,5 M JUIMHOUN U
1,5 m mmpuHOoi Turoc 0,4 M 115 Kak 0¥ nocneayromieit MypTsr). MydTh
pacnojiararoT B IIaXMaTHOM MOPSAIKE.

Puc. 3.1. Pasmepwr mpanuieu onsa npoknaoxku kaoeneti 1...10 kB:
BI — pasmep na one mpanweu; B2 — pasmep y nosepxrnocmu 3emiau;
B3 — pazmep 30nb1 omeoda

B opHoil TpaHiee pekomeHIyeTcsi pa3Melniatb He Oonee 6 kalenei.
Pa3mepsl TpaHIeil B 3aBUCHMOCTH OT 4YWCJa pa3MeniaeMbIX B HUX KabOenei

npuBeAeHbI B Ta0. 3.1.
Tabnunma 3.1

Pa3mepsl, MM Yucno npoxiaabl-
Tun Tpanien Bl B2 B3 BAEMbIX CHIIOBLIX
kabeneit *
T-1 300 350 2150 1
T-2 300 500 2300 1-2
T-3 400 600 2400 2-3
T-4 600 700 2500 3-4
T-5 750 830 2600 4-5
T-6 800 1000 2800 5-6
* B oxHoOI TpaHiee pazMeiiarT He Oosee 2-X kabeneil HalpsKeHHneM
20-35 kB.

[TpuémMKy TpaHILIEeil OT CTPOUTENILHON OPraHU3aly BBIIOJIHAIOT MOCIE OC-
MOTpa M TOATBEPAKICHUS, YTO: Tpacca BBINOJHEHA CTPOro MO IeoJe3U4eCKOi
pa3OuBKe ¢ COOJIIOJICHUEM BEPTHUKATLHBIX OTMETOK JIHA TPAHILIEH, C TIPUBS3KAMU
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TpaHILIEN K Pa3IMYHbIM OPHEHTHPaM, YIJIbl IOBOPOTOB TPAHILUEH JOJKHBI COOT-
BETCTBYIOT TpeOOBaHMAM /sl paguycoB n3ruba kadeneil. Ilpu npuemke ocodoe
BHUMAaHUE 00pallatoT Ha IUIAaHUPOBOYHbBIE OTMETKH IO BCEW IJIMHE TPACCHI.

['myOuHa TpaHIEen OT MJIAHUPOBOYHOM OTMETKHU I KaOenel Hamps-
xeHueM 10 10 kB nomxkna ObiTh He MeHee 0,7 M, IpU NEpPEeceUeHUH YU,
mwiomwanet — 1 M. Mensbiias rimy6una tpanmeu (10 0,5 M) qomyckaeTcst npu
BBOJIE KaOeliel B 34aHMs, COOPY>KEHUS, a TAKKE B MECTAX MEPECeUeHU ¢ Moj-
3eMHBIMHM COOPYKEHUSIMU TP YCIOBUM 3aAIIUTHI Kabenell OT MeXaHWYEeCKUX
MOBPEXKICHUI HA yYacTKax AJIMHOU 10 5 M.

[[IupunHy TpaHien Tpu MPOKJIaJAKe B HEW CHIIOBBIX kKabeneit 1o 10 kB
IIPUHUMAIOT HE MEHEe, YKa3aHHOW Ha puc. 3.2.
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Puc. 3.2. Pazmepul kabenvHblx mpanutell u pazmeujerue 8 Hux kaoeneil

C 3611/1/[1/!1’7’!01/7 Kupnu4iom om mMexaHu4eckKux nO@p@DfC()eHMI/VI.‘
a — 001020, 6 — 08YX, 8 — mpex, 2 — yemvlpex, 0 — namu

[lepen mpoxsankoil kaOeneil B TpaHIICIO MPEACTABUTENIN SKCILTyaTH-
pyrouieil opraHu3ali OCMAaTPUBAIOT TOTOBHOCTh TPACCHI JUJIs MPOKJIAIKU
Kabenei:

* KJIAQAKY U KperieHue (mpu Heo0XoaAuMOoCTH) TpyO;

e JIuaMeTpbl TPYyO U UX COOTBETCTBUE ISl NPOEKTHOW MapKu Kabe-
NEH
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* 3aroTOBKY KMpPIHYA WIIH IUIUT JJIsI MEXaHUYECKON 3alIuThl Kabe-
JIeW MO BCEH Tpacce WU HAJIMYUE CUTHAJIBLHOM JICHTHI,

* OTCYTCTBHUE BOJbI B TPAHIIIEE;

* OTCYTCTBHUE KaMHEN U MPOYUX NPEAMETOB B TPAHIIIEE;

*  YIJIbl MOBOPOTOB TPAHIILIEH;

* ryOMHY TpaHIIEH MO BCEHl Tpacce;

* 3amenKy TpyO B MPOXOBI MPU BBOJIE B 3AaHUS Yepe3 GyHIAMEHTHI U
CTEHBI;

* PACCTaHOBKY IO BCEM Tpacce JMHEWHBIX U YIJOBBIX POJMKOB
(yryiioBbl€ POJIMKH JOJKHBI OBITh 3aKPEIICHBI);

* Ha kabeiu, KOTOpble OyIyT NHpOJOXKEHBI B JIAHHOW TpaHiee,
NPEABSABISIOT MPOTOKOJIBI UCTIBITAHUMN Kabesiell Ha 3aBoje, aKThl OCMOTpa
O0apabana u kabess Ha HeM, a JJ1s1 3apyOeKHOTO Kabesst — JOMOJIHUTEIBLHO
MPOTOKOJI BCKPBITUSA M HAPY>KHOTO OCMOTpa oOpasua.

JIHO TpaHIillen Mo BCed AJMHE JIOJDKHO OBITh MPHUCHINAHO MECKOM WIIU
MEJIKOM 3eMJIeH, He cojep Kallell KaMHeW, CTPOUTEILHOT0 Mycopa, IlaKka u
T. 1. ToNIIKMHA MOACHITIKY JIOJKHA COCTaBIATh HEe MeHee 100 M.

Brons Bcelt TpaHiien JOJKHBI ObITh 3arOTOBJICHBI JIJIsI 3aCHITIKU Ka0e-
JIs1 IECOK UJIA MEJIKasi 3eMJIs.

3amuTHBIE TPYOBI JOJDKHBI OBITH YJIOKEHBI HA MPUCHITTAHHBIA MECOK
UM 3emito. PaccrosiHne B CBETYy MEXIy TpyOamu JTOKHO OBITh HE MEHeEe
100 mm.

[Tocne BBHITIONHEHUSI MEPEUUCICHHBIX TPEOOBAHUN pa3pelraroT Mpo-
KJIQIKy KaOeliss W COCTaBISIOT aKT Ha CKPBIThIE pabOThl U aKT MPUEMKHU
TpaHIIeil, KaHAJIOB, TYHHEJIEH U OJIOKOB MOJ MOHTaXX KaOeseu.

3.2.2. Pacnosao:xenue kabesaeil B TpaHuiee

Kabenu ykmanpiBaloT Ha JTHO TPaHIIEU, OYUIIEHHOE OT KaMHEH U
HEPOBHOCTEMN, KyJla HACBINAKOT CIOW MATKOMW 3€MJM WUJH IECKa TOJIIIU-
Holt He meHee 100 mMm. Kabenu ykiaasiBaloT ¢ COONIOJEHUEM TpeOOBaHUMA
NpuBEJICHHBIX BbIIIe. [Ipu mpokiaake HECKONbKHX Kabeynell B TpaH-
nee KOHIBI Kabenel, npeJHa3HauYeHHbIE JJIsl MOCIEAYIOIEro MOHTaxa
COCMHUTENbHBIX U CTONMOPHBIX MY(T, ClIeNyeT pacrojaraTtb cOo CABU-
rOM MECT COeJAMHEeHUsI HEe MeHee 4yeM Ha 2 M. [Ipu 3Tom fomxeH ObITh Oc-
TaBJICH 3arac Kadess ¢ IJTMHOM, He0OXO0MUMOM JIJIsl TPOBEPKH H3OJISIIIUM Ha
BIIA)KHOCTh M MOHTaxa MY(Thl, a TaKKe YKJIaJKHU YT KOMIIeHcaTopa
(ITMHOM Ha KaXKJIoM KoHIle He MeHee 350 MM Juist kaOesel HarpsKEeHUEM J10
10 kB). B crecHeHHBIX YCIOBUSIX MpU OONBIIMX MOTOKAX Kabeye mormycka-
€TCsl pacroyaratb KOMIIEHCATOPBI B BEPTUKAIBHON TUIOCKOCTH HUXKE YPOBHS

npokiagku kKabdeneir. MydTa mpu 3ToM ocTaeTcs Ha YPOBHE MPOKIAJKH Ka-
oeneit (puc. 3.3 u 3.4).
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Puc. 3.3. Pacnonooicenue konyos xabeneii 8 mecme MOHmMaxica 08yx
coeounumenvhwvix mygpm. Pazmep (a) cocmaesnsiem om 0,5 0o 1 m
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Puc 3.4. BepmuxanvHoe pacnonodicenue KOMNEHCamopos

8 Mecme MOHMAdNCA COeOUHUMENbHO Mbel’l’lbl 6 mpanutee.
1 — kabenw; 2 — komnencamop, 3 — mypma; 4 — mpanwes

[Ipumeuvanue™®. JlnuHa KOMIEHCATOpa, 3aBUCUT OT MApKH U
TuamMeTpa KaoeJsl.

3.2.3. Ilepeceyenus u cOJMKEHUS

OObIuHO Kabeslu B TpaHIllee yKIaAbIBAIOT B OJUH PSJl HA YCTAHOB-
JICHHBIX PACCTOSHUSAX OT 3JaHUW M coopyxkeHu# (puc. 3.5...3.17).
HauMmenbiiee paccTosHue MeXIy KaOelsiMu U HedTe- WK Ta30IPOBOIOM —
e menee 0,5 m. [Ipu nepeceuenusx kadbenu 10 1 kB npoknageiBatoT moBepx
kaleneil 6oJiee BBICOKOTO HAaNpPsDKEHUS], TaK KaK BEPOSITHOCTH MOBPEXKACHUS
B Kabemsax 1o 1 kB Gosble u pu TakoM pa3MELIEHUH B CITydae aBapHil B Ka-
oemsix 10 1 kB He OyayT moBpexaThcs kabenau 0ojiee BHICOKOTO HaIpsi-
xeHud. [lpu nepecedyeHusix kabened APYyruMu KaOENbHBIMU JIMHUSIMHU
MEXAYy HUMH JOJKEH ObITh CJION rpyHTa TONIMHOW He MeHee 500 mMM.
Ecnu 3T0 paccTosHue COOMIOCTH HENbB3sl, TO MEeXAy Kabemsmu no 35 kB
MPOKJIAJIbIBAIOT OETOHHBIE MIUTHl (KUPHUYU) WU Kabellb MOMEUIaoT B
TpyOy unu roppupoBaHHblil nuianr. Kupnuuu unm 6€eTOHHYIO NJIUTY YK-
JaAbIBAIOT HA CJIOW 3€MJIM TOJUIUHON HEe MeHee 150 MM, KOTOpBI HACHI-
maroT moBepx kKabenei. [Ipu mepeceueHUU KEJIE3HOJAOPOKHBIX MyTEeH U
IOCCEHHBIX NOpPOr Kabenu MPOKJIAABIBAIOT B TYHHENsAX, OJIOKaX WIH
TpyOax Mo BcCell WIMPUHE 30HBI OTUYXKJECHHUS Ha PACCTOSIHUU HE MEHee
1 M oT monoTHa noporu u He MmeHee 0,5 M OT THa BOJOOTBOJHOMN KaHAaBHI.
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B Mecrax nepeceueHuid u cOMMXEHUN C MPEMATCTBUAMU s 3alU-
ThI, Kabemnei cieayeT MpUMEHsITh acOOIeMEHTHBIE, TIJIaCTMAaCCOBBIE, Oe-
TOHHBIE, KepaMHUYECKHe, YyTYHHbICe U TOQPUPOBAHHBIE TJIACTMACCOBBIE
TpyObl. [IpuMeHeHre CTalIbHBIX TPYO MOMYCKAaeTCS TOJBKO IS MPOXO-
JI0B, BBINIOJHSEMBIX METOJIOM MPOKOJa rpyHTta. JJIsi mpegoxpaHeHuss OT
CKOIJIEHUs B TpyOax BOJBI MX CJIEAYyET MPOKJIAABIBATH C YKIOHOM HE
menee 0,2 %. Buyrpennuil nuametrp TpyO MJIMHON Oojiee 5 M JOJIKEH
OBITh HE MEHEE MOJIyTOPAKpPATHOTO Hapy»XKHOTO AuameTpa kKabess, HO He
menee 100 mm. He pomyckaeTcsi mpoJIOKEHHBIA B TpaHIlee kKabeib oc-
TaBIATh 0€3 HaJ30pa, €CJIM OH HE MPUCHINAH 3eMJIEd M HEe 3allUIleH
nauTaMu win kupnuuom. KabGenu, npenHa3HauyeHHbIE ISl HapPsKEHUM
BhilIe 1 kB, 70KHBI OBITH, 32 PEAKUMHU UCKIIOYEHUSIMHU, 3aKPBITH CBEpP-
Xy KpacHbIM O€cCIIeeBbIM KUPIUYOM WM CHeIUaIbHBIMU TUIMTAMHU
(puc. 3.3). Tpacca ka0l JTUHUU JOJHKHA OBITh HAaHECEHA Ha MJaH Me-
CTHOCTH.

[Ipu mepecedyeHuu yJHI, TJOMIAAEH, IMIOCCEHHBIX U KEIE3HOJ0-
POXKHBIX MyTeH TriyOMHY YKJIaAKd YBEIWUYHMBAIOT 0 1 M. YMeHbIIEHUE
rnyounsl ykaaaku go 0,5 M gomyckaeTcs mpu BBOJe Kabemneil B 3/1aHue,
a TaKXe€ MpH MEPECEUCHUU JIMHUEN MOA3EMHBIX COOPYKEHHUN MpPHU yCIIO-
BHUU 3aIUTHI KaOeJel OT MEXaHUYECKUX MOBPEKJICHUN (Hampumep, npu
npokiajake B Tpyb6ax). [Ipokmanky kabenbHbIX JuHHHA 6...10 kB no na-
XOTHBIM 3€MJISIM MPOU3BOMAT HA TIyOMHE HE MEHee | M, mpu TOM 3eM-
JX0 HaJl TPACCOM MCIIOJIB3YIOT MO MOCEBHI.

[upuna nHA TpaHIIen AJs TPOKIAIKUA CHIOBBIX Kabemeit no 10 kB
noJokHa ObITh He MeHee: 300 MM — 1J1st ogHOrO-ABYX Kabeneit; 400 Mm —
I IBYyX-Tpex kabeneil; 500 Mm — 115 Tpex-4yeTsipex kabdeneit; 630 Mm
— nys yetwhipex-nsatu kadenei u 800 Mm — A nsTU-1IecTu Kabeneil. B
ciaydae pa3pabOTKU TpaHLIEH 3€MJIEPONHBIM MEXaHU3MOM JIOMYCKaeTCs
COKpalleHue IIMPUHBI TpaHIIEUW IS MPOKIAAKM OJHOro Kabens 10
10 kB no mwmpunsl ¢pessl, Ho He MeHee 150 mm. Hecobmroaenue pac-
CTOSHUM Mexay KaOensiMu BBI3bIBAET BO BpPEMS UX dKCIUTyaTalluM HEllo-
NyCTUMBIM HarpeB, YTO MOKET MOCIYKUTh MPUYMHON BbIXOJA Kabenei
U3 CTPOS.

Ha moBopoTtax TpaHIIeo porT Tak, 4TOObI Mpu u3rude kabenei He
noBpeXaanach uUX uzonsAnusa. JlomycTumbie paamycbl u3ruba kabemneit
npuBeneHbl B HopmatuBax. KabGenu B anoMuHHEBOM 000J104Ke, OCOOCH-
HO OOJIBIIMX CEUEHUMU, TOBOJBHO TPYJAHO HU3O0THYTH MO HEOOXOAUMOMY
paaudycy; A 3TOrO TMOJIb3YIOTCS CIHEIUalbHbIM TMPUCIOCOOJICHHUEM,
AHAJIOTUYHBIM PyYHOMY TPyOOTHOY.

[Ipoknanky kaleyielt mMpu mepecedueHUusiX aBTOMOOUIBHBIX U KeJe3-
HBIX JOPOT BBIMOJHAIOT OTKPBITHIM (PBIThE TPAHIIEH) WU 3aKPBITHIM
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(mpokoJi, Topu3oHTallbHOE OypeHue) crmocod6om. IIpokon rpyHTa miIs
npoxoja kabeliel ToJ COOPYXEHUSIMU 0€3 PBIThS OTKPHITON TpaHIIEU
MPOU3BOJAT CIIOCOOAMU TOPU3OHTAIBHOTO OypeHUs, MPOJaBIMBAHUS
Ud THeBMoOTIpoOoiitHukoM Tuma [[-4601.

Tpanuies: nepen NpokIaaKol Kabest JoJKHA ObITh OCMOTPEHA IS Bbl-
SBJICHUSI MECT Ha Tpacce, COAEpKalluX BEUIECTBA, Pa3pyLIUTEIbHO JIEUCT-
BYIOIIIME€ HA METAUIMYECKUN MOKPOB M O000JIOUKY Kabess (COJMIOHYAKH, W3-
BECTb, BOJA, HACBIITHOW I'PYHT, COAEPIKALIMN LIJIAK UM CTPOUTEIBHBIN MYy-
COp, YYaCTKH, PACIOJI0KEHHBIE OJIMKE 2 M OT BBITPEOHBIX U MYCOPHBIX 5IM, U
T. 1.). [Ipu HeBO3MOX)HOCTU 00X0/1a 3TUX MeCT Kabesib JOIXKEH OBbITh MpPo-
JI0KEH B YUCTOM HEUTPaIbHOM I'PYHTE.

[Ipu nmpoknaake B 3emliie MapaijenbHO C APYTUMH SKCILIyaTH-
pyeMbIMU KaOelsiMU HWJIM HHXXEHEPHBIMU KOMMYHHUKAIUIMHU BOJHU3U
3JaHUM U COOPYKEHUU JTOJKHBI COOJIFOIAaThCS PACCTOSIHUSA B CBETY (HE
MeEHee):

* Mexay kademsimu 10 10 kB — 0,1 M (9T0 ke paccTossHUE TIPH Tapaj-
JIENbHOM MPOKIIAaJIKE BHOBB MIPOKJIAIbIBAEMBIX Kabesnei);

« ot kaoeneit 35 kB — 0,25 m (puc. 3.6);

* OT Kaleyel, SKCIIyaTUPYyEMBIX APYTUMH OpTaHU3AIUSIMHU, U Ka-
oensamu cBs3u — 0,5 m (puc. 3.7);

* OT CTBOJIOB JAEPEBBEB — 2 M M OT KYCTapHUKOBBIX nocaaok — 0,75 m
(puc. 3.8);

* 0T ¢GyHIAAMEHTOB 31aHuM U coopyxkeHuit — 0,6 M (puc. 3.9);

* OT TpyOONpPOBOIOB, BOJAONPOBOAA, KaHAIU3AIUHU, JpEHAXka, Ta-
30MPOBOJAOB HU3KOTO U CpeaHero aasienus — 1 m (puc. 3.10);

* OT ra300pOBOJOB BBICOKOT'O JABJIEHUS U TEILUIONPOBOJOB — 2 M (pHC.
3.13);

* OT AJIeKTpUPUIUPOBAHHOM Kee3Hou noporu — 10,75 m (puc. 3.11);

* OT TpaMBailHbIX nyTel — 2,75 M (puc. 3.12);

* OT aBTOMOOWJIBHOM JOpPOTU: OT OPOBKM — 1 M, OT OOPAIOPHOrO KaMm-
Hia — 1,5 M (puc. 3.14);

* ot kpaitHero npoBoga BJI 110 kB — 10 M (puc. 3.15);

» ot onopsl BJI. 1o 1 kB — 1 M (puc. 3.16);

JlonyckaeTcsi yMEHbIIIEHUE MEPEUYUCICHHBIX PAacCTOSIHUN B CTec-
HEHHBIX YCIOBHUSX, HO 3TO JOJXKHO OBITH OTOBOPEHO B MPOEKTE U
JNOJDKHBI OBITH MPEIyCMOTPEHBI MEphl MO 3aluTe Kabeined B Tpybax
unu 6nmokax. [Ipu mepeceueHun Apyrux KaOENbHBIX JUHUN WU UHXKE-
HEPHBIX KOMMYHHKAIUH U COOPYKEHUU PACCTOSAHHUSA B CBETY JOJIKHBI
OBITH HE MEHEE:

* ot kabeneut Hanpskenuem 10 10 kB — 0,25 m (puc. 3.17);
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* 0T TpyOOmpPOBOJOB, TEIMJIOMPOBOAOB, razonpoBoaoB — 0,5 m (puc.
3.18);

* OT MOJIOTHA JKEJIE3HBIX JIOPOT, TPAMBAHHBIX MyTEH, aBTOMOOUIBLHBIX
nopor — 0,6 m.

Puc. 3.5. IIpoxnaoka xkabeneti 1...10 kB napannenvro ¢ kabenamu 35 kB

(20 KB).‘ 1 —kabenwv 20 kB; 2 — kabenw 35 kB, 3 — kabenw 10 kB, 4 — necok;
5 — gicenezobemonmvle naUmMbl

Puc. 3.7. [Ipoxnaoxa xabeneii 1...10 kB ¢ kabensamu césa3u u ¢ cuiosvlmu

kabensamu 0o 10 kB, sxcniyamupyemvimu Opyeumu OpeaHu3ayusamu.
1 —xabenv 10 kB; 2 — kabenwv 1 kB; 3 — kabenw ces3u unu cunosoil kabeiw
Opyeoti opeanusayuu; 4 — necok, 5 — Kupnuyu uiy niumsl

[Tpumeuanue™®. PaccTosiHue MeXIy KaOemsiMH, SKCILTyaTUPYEMbIMUA Pa3Iy-
HBIMU OpraHM3alysM, T0JKHO ObITh He MeHee 500 mMm. Eciu Tpebyemoe pac-
CTOSTHHE HE MOXXET OBITh BBIIEP)KaHO, MEKTY KaOSIsIMU YCTaHABJIMBAIOT MEPETro-
POJIKU M3 HECTOPAEMbBIX MAaTEpUAIOB (KUPIWY, OSTOH) WK OIUH U3 KaOenel Ha yJa-
CTKE HEJIOCTYITHOTO COJTMKEHUSI.
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Puc. 3.8. I[Ipoxnaoxka kabenetl paoom ¢ KycmapHukamu
u oepesvAMU: 1 —xabens 1...10 kB

Puc. 3.9. I[Ipoxnaoxa xabeneti psaoom ¢ pynoamenmom 30aHus
U COOpYydAHCeHUl: | — kabens 1...10 KB; 2 — hyndamenm

Puc. 3.10. Ilpoxnaoxa xabeneii napanienvbHo mpyoonpogooam,
8000NPOBOOAM, KAHANUAYUU, OPEHANCY, 2A30NPOBOOAM HUZKO20

U cpednezo 0asneHusl: 1 — mpy6onposod, 2 — kabenw 1...10 kB
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Puc.3.11. Ilpoxnaoka kabenetl napanienbho ¢ d1eKmMpupuyuposanHHoil
JicenesHol 00po2oil: 1 - kaben I...10 kB, 2 — zonoska pensca

2k A
4

Puc. 3.12. Ilpoxnaoka kabeneii napanienbHo ¢ mpameatHblMu nymsmu
1 — 2onoexa penvca, 2 — xabens 1...10 kB

Puc. 3.13. Ilpoxnaoka kabeneii psioom ¢ meniompaccamu u
2a30NpoB8OOAMU BbICOKO20 0A8NeHUsA: 1 —romox; 2 — kabenw 1...10 kB
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Puc. 3.14. Ilpoxnaoka kabeneil napanieivHo agmomMoOUuIbHol 0opoze:
1 — nonomno oopoeu; 2 — 6opoopHulil kKamens, 3 — kabens 1...10 kB

N7 2

e |
bomp=—

Puc. 3.15. Ilpoknaoka kabeneii psoom ¢ 86030YuHOU JTUHUET

anexmponepedayu Hanpsxceruem 110 kB:
1 —onopa BJI; 2 — kabens 1...10 kB

[Tpumeuanue *. [Ipu npoknanke kadeneit psigom ¢ onopamu BJI 220 kB
Y BbILIE, PACCTOSHUE 10 HUX MPUHUMAIOT MO MPOEKTY KaOEJIbHOW JIMHUU WU
no npoekty BJI (B 3aBHCUMOCTH OT TOT0, KaKasi JMHUS IOCTPOEHA MO3XKE).
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Puc. 3.16. Ilpoxnaoka kabenetl psoom ¢ 86030YuiHOU TuHUEL
anexmponepedauu 00 1kB: I —onopa BJI; 2 - kabens 1...10 kB
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Puc. 3.17. llepeceuenue xabenvrvix mpacc nanpsoicenuem 00 10 kB:
1 — kabenv 00 10 kB, 2 — kupnuqu

Puc. 3.18. Ilepeceuenue xabeneii c mpyoo-npo8ooo- u 2a30npo8ooamu.
1 —kabens do 10 kB; 2 — mpybonpoeoo

[Ipu npoknaake kadenen Mo MocTaM He0OX0IUMO UCIIOIb30BATh Kabenu
B aJIIOMHHHUEBOM MJIH MJaCTMAacCOBOM 000JI0YKE, IO/ MEIIeX0JHON YacThIO
MOCTOB B TpyOax U3 Hecropaemoro marepuana. Kabenu nomxHbI OBITH 3JIEK-
TPUYECKH U30JIMPOBAHBI OT METAININYECKUX YaCTEH MOCTOB.
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Ha xabensix B MecTax nepexoja 4epe3 TeMIEpaTypHbIE BBl MOCTOB U
C KOHCTPYKLHENH MOCTOB Ha YCTOU JOJKHBI OBITh BBIIIOJIHEHBI KOMIIEHCA-
TOPBI B BUJIE TIOJIYKPYTa.

IIpn CHOKHBIX CITyCKaX ¢ MOCTOB Ha yCTOU MPOEKTHOM OpraHu3anuei
JOJKHBI OBITH pa3paboTaHbl SCKU3bI HA CI0XKHBIE MECTA.

[Ipy moaBOAHON MPOKIIAAKE MPUMEHSIOT Ka0enu ¢ KPYIJIod U IMIOCKON
OpoHeil. YcTaHOBKa COeIMHUTENbHBIX MY(T B BOJIE 3alpelleHa, T. €. IpH Ie-
peceueHun peKk HeoOXOAMMO IMPOKIaAbIBATh Kabeslb OJHOW CTPOUTENbHOU
JUIWHBI.

[TonBogHyO MpoOKIaAKy KaOened TOJIKHA BBINOJHATH CHELUATIN3HPO-
BaHHAs MOHTaXHasi OpraHu3alus IO MIPEIBAPUTEIBHO COIJIACOBAaHHOMY
IPOEKTY MPOU3BOACTBA PabOT.

[Tpu npoknanke kabenel B MecTax, Ie MouBa MOJBEPKEHA CMEIICHUIO
(B TOM ymucJ€e ¥ B HAaChIIIHBIX I'PYHTaX), Kabeln JOJIKHbI UMETh IPOBOJIOY-
HYIO0 OpOHIO.

B mectax nmoBopoTa, pa3BeTBiIEeHUs Kabeneil TpaHIlled BBIOJIHAIOT TakK,
9TOOBI painyc N3rubda kabesei OblT He MEeHbIIIe TormycTuMoro (puc. 3.19).

Ha ykinonax ot 20° no 50° mpoknanky kabeneil B TpaHIIEsSX MPOU3BO-
IST C KpeIuIeHueM Kabes K KeJle300€TOHHBIM CBasiM.

Ha puc. 3.20 noka3zaH npuMmep OpoKJIaJku KaOens Ha ykioHax. Pac-
CTOSIHME A MEXIy KpeIJICHUSIMU JOJKHO ObITh He OoJiee 15 M 1151 kabeneil ¢
OpoHei u3 mIockux JeHT U 50 M s kabenei ¢ mpoBoJioyHOM OpoHel. Pasz-
Mep H He mpeBblaer HanOONBIIMX JOMYCTUMBIX Pa3HOCTEW ypOBHEH s
kabeineil. Mecta kperieHus kabenel K MIUTe 3ajJuBaloT OMTYMHOM Maccoil.
BwmecTo xese300€TOHHBIX CBail MOTYT MPUMEHSTh CTOJIOBI U3 AepeBa XBOM-
HBIX MOPOJ, 00pabOTaHHOIO0 AHTUCENTUYECKUM COCTABOM.

Kabenu ykmanpiBarot ¢ 3anacom 1...2 % («3MeiKkoii») OT ero JUIMHbBI s
UCKJIFOYEHUS] BO3MO)KHOCTH BO3HUKHOBEHHMSI OMACHBIX MEXAHUYECKUX Harpsbke-
HUW TP CMEUIEHUU MOYBbI U TEMNEPATYPHBIX AedopManusix, 0COOCHHO
B BECEHHMH MEpUOJ IIPU OTTAUBAHUU 3EMJIM.

Puc. 3.19. Ilosopom u pazeemenenue kabeavbHvlx mpacc:
a — nogopom Kabenell, b6 — pazeemeinenue Kabenell; 8 — OmeemeaeHue
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Puc. 3.20. Kpennenue xabens na pazmvl8aemulx TUSHAMU U MATLIMU 800AMU

CKJIOHAX C YKIOHOM Om 20 00 50°: 1 - npoceswwuii epynm unu necox;
2 — kupnuy unu naumel; 3 — ceas Jcene300emonnas,
4 — nauma acooyemenmuas; 5 — ckoba 0ns Kpennenus xabens

VYinaaky xabemst «3MeHKOi» MpH MPOKJIaIKe C MOMOIIBI0 MEXaHU3MOB
BBITIOJIHAIOT B IIPOLIECCE MEPEKIIAJKU €r0 C POJIMKOB Ha JHO TPaHUIEH.

[Tocne ocmoTpa kabenbHOW Tpacchl MPEICTABUTENIEM JKCILTYyaTUPYIO-
el opraHu3aluy pa3peniacTcsi MPOU3BOJAUTH 3aCHINKY KaOess MeCKOM ITU
MEJIKOM 3eMJIEH, HE COJIepKaIel KAMHEN, CTPOMTEIIbHOIO MyCOpa U LILJIaKa.

B Tom ciyuae, ecii mpoeKTOM MpeayCcMOTpeHa 3amuTa kadenen kpac-
HBIM TJIMHSHBIM KUPIOUYOM WJIM acOOLIEMEHTHBIMU IJIUTAMH, TO MPHUCHIIKA
HaJ kabeneM Jo/bKHa ObITh He MeHee 100 mm. Tpu npoknaake Haa KabeasIMu
CUTHAJILHO-TIPEIYTPEANUTEIBHOM JICHTHI, UTO TAK)KE JIOJKHO OBITh YKa3aHO B
MPOEKTE, MPUCHITNIKA JOJKHA ObITh HE MeHee 300 MM, T. €. JIeHTa TOJIKHA Ha-
XxoauThesa Ha TiryonHe 400 MM OT IJTaHUPOBOYHOM OTMETKH. MeHbIas riy-
OMHA MPOKJIAJKH JICHTHI JOMYCKAaeTCAd Ha y4yacTKaxX JJIMHOU 10 5 M IIpHU BBO-
nie Kabens B 3JjaHKe, a TAKXKE B MECTaX MEepeceyeHusl ¢ MOJ3EMHBIMU COOPY-
KEHUSIMU U KOMMYHHKAIUSMH TPU YCJIIOBUU 3alIUThl KaOelel OT MeXaHU-
YeCKMX MOBpPEXKICHHN (B TpybOax, >kene300€TOHHBIMU IUMTaMu). B atux
ciydasix JeHTa JoJiHa ObITh BBeZeHa Ha 300 MM B TpyOy WM MO IUIUTY C
KaXJI0 CTOPOHBI IEPECECUECHHUS.

CUrHasbHO-TIpEAyNPEAUTENbHAS JIEHTA W3 MOJUBUHUIXJIOPUIHOTO
MJIacTUKaTa JOJKHA ObITh KPacCHOTO I1BeTa TOIIMHOM 0,5...1 MM U IIMpUHOM
He mMeHee 150 MM. OHY JIEHTY MOKHO MPOKJIaJAbIBATh HAJa JABYMs KaOess-
mu. [Ipu Gomnpiiem yucie kadeneit HeoOX0IMMO YKIIAAbIBATh JOMOJHUTEIHHOE
YHCIIO JIEHT C TAaKUM PacueToM, YTOOBI Kpasi JEHTHI 3aKpbUIH Kalelb ¢ yue-
TOM «3MEUKI.

[Tocne mpuckinku Kabene u yKIaaKku Kuprnuda (ITUT) Wi CUTHAIBHO-
NpeAyNpeIUTEeIbHON JIEHThl MPEACTABUTENN CTPOUTEIbHOW M 3IEKTPOMOH-
T@XXHOW OpraHu3aluii COBMECTHO C MPEJICTABUTEISIMU SKCIUTyaTUPYIOIIEH
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OpraHu3alliy COCTaBIISIOT aKT Ha CKPBIThIE paOOThI, KOTOPBIN ABIISIETCS Ou-
[MUATBHBIM JIOKYMEHTOM, Pa3peniaroiuM 3achIlIKy TpaHIIeH TPYHTOM. 3a-
CBINIKA Tpacc 0e3 yKa3aHHOro JOKYMEHTA 3alpeliaeTcs. 3achllKy Tpacc Mmpo-
U3BOJAT Ccpasy Xke mocie noanucanus akta. OKOHYATENIbHYIO 3aChIIKY KOT-
JIOBAaHOB HEOOXOAMMO MPOU3BOJUTH MOCJIE MOHTaXa COCIUHUTEIBHBIX My(PT
U UCTIBITaHUs KaOeNbHOM JTMHUY MOBBIIICHHBIM HaNpsOKEHUEM. 3amperiaeTcs
3acChINKa TPAHIICH IPYHTOM, COJAEP>KAIIMM KaMHH, OTXOJIbl ME€TaJlia U T. 11

[Tpokiagka kabeabHOW JUHHUM B TPAHIIEE COCTOUT M3 CIEAYIOMIMX
OCHOBHBIX OIEpaIiii: peITbe TPAHIIECH, OCTaBKa, packaTka U pa3MeIeHue
Kabesiell B TpaHIllee;, COeIMHEHUE KU Kabeel; MOHTaX COeIUHUTETbHON Ka-
OenbpHOM My(ThI; 3amuTa KaOemst OT MEXaHHUECKHUX MOBPEXKICHUHN U 3aChIKa
TpaHIllen; KOHIEBas 3a/1eJIKa Kales.

Kabenu gocTaBisioT K MeCTy yKJIaJIKU B 6apabaHax Ha crieluaibHBIX Ka-
OeNBbHBIX TPAHCIOPTEpax WM aBTOMAIIMHAX, OOOPYIOBaHHBIX YCTPOWCTBOM
JUI UX TIOTPY3KU, TPAHCTIOPTUPOBKH U BBITPY3KH.

Breirpyxath 6apaban ¢ kabejaeM HaJo OCTOPOKHO, YTOOBI HE IOBpE-
TUTh Kabeiab M He TpaBMHUpoBaTh pabounx. Kareropuuecku 3zamperiaercs
cOpacbeiBaTh OapabaHbl ¢ KabelieM ¢ aBTOMAIIIMH WM KaOedbHBIX TPaHCIOP-
TepoB. Kabenb BBITpy X aloT Ha MAKCUMAJIBHO OJM3KOM PACCTOSHUU OT MecC-
Ta packaTKu, HO Tak, YTOObl OH HE MeIIaJl JABMKEHUIO Pab0YuX U HE MOT
ynacTh B TPAHIIEHO.

CymiecTByeT ABa crnocoba MEXaHHU3WPOBAHHOM pacKaTKu Kabens mpu
IpOKJaJKe ero B TpaHlIee: ¢ ABUXKylierocs OapabaHa ¢ kabeiaeM BIOIb
TpaHILeN WK C HEMOABUKHO yCTaHOBJIEHHOr0 OapabaHa ¢ kabeineM Ha Of-
HOM U3 KOHIIOB TPAcChl HJIM B MECTE OKOHUYAHHUSI €r0 CTPOUTEIHHON JJIUHBI
Ha Tpacce.

[TepBbIit coco0 MPUMEHSIOT BO BCEX CIyyasX, KOTrJia MeXaHu3M (TpaHC-
nopTep, aBTOMOOWJIb, TPYOOYKIAAUMK, MEPEIBUraeMble TPAKTOPOM CaHHU)
MO>KET CBOOOHO TIEPEIBUTATHCS BIOJIb TPACCHI M KOTJa B TpaHIIEee HET IMpe-
MSATCTBUN, TPeOYIOMMX MPOTSKKU dYepe3 HUX Kabens (Hampumep, rmoneped-
HbIE TI0JI3eMHbIE COOpYxeHus1). Pabouue npu 3ToM crnocode nepeaBurarTcs
BCJIe]l 32 MEXaHU3MOM N0 AHY WM OpOBKE TpaHUIEW, MPUHUMAIOT CMa-
ThIBaeMblii c OapaGana kalelb M YKIAABIBAIOT €r0 Ha JIHO TpPaHILEU
(puc. 2.21). B Tex cay4asx, Korjga Takod crmoco0 packaTKu Kaless mpume-
HUThH HEJb3sl, PacKaTKy KaOelys Mpou3BOAAT ¢ OapabaHa, YCTaHOBJIEHHOTO B
KOHIIE TpPAaHIIEeH WM Ha Tpacce. PackaTky BBIIOJIHAIOT B 3TOM cliydae 1o
pOJIMKAaM TsKEHHEM Kabelsi TPOCOM C MOMOIIBI0 MPUBOJHON JIEOSAKH WU
pYy4HOIi 1e0&1KH, UK aBTOMOOUIIEM.

86



Puc. 3.21. Packamxka kabens kabeneykiaouukxom

Packatky kabenst ¥ yKJIaaKy €ro B TpaHIIee Mpu TMOMOIIH JEOEIKH ¢ TPo-
COM M PacKaTOYHBIX POJUKOB BBITIOJHSAIOT CIEAYIOMHM 00pa3zom. CmaThi-
BalOT TpoC ¢ OapabaHa JeOEIKH U K €ro KOHILY KPEemaT KOHeI[ KaOess mpu
MOMOIIIM MPOBOJOYHOTO YyJiKa (3aKpernysieMoro Ha 00oyouke kabens) uin
KabeapHOro 3axuma (C 3aXBaTOM 3a TOKOMPOBOJSIIME KHUJIbI Kales).
3aTteM, paccTaBUB IO JHY TPAHIIEHW PACKATOYHBIC POJIMKH, MPUBOAST B
NBUKeHUE OapabaH jeOeKHu, TP ATOM TPOC HaMaThIBaeTCs Ha OapabaH u
MpoTacKuBaeT Kabelb MO PoJiMKaM Ha TpebyeMoe pacCTosiHuE, MOCIEe YeTro
kKa0elb CHMUMAIOT C POJIMKOB W YKIIQJBIBAIOT HA JIHO TPAHINEH, a POJIUKHU
YAQISIOT.

[Ipu 3achinke KaOeNbHBIX TPAHIICH MPUMEHSIOT OYyJIbI03EPhl, KATKU U
TpaMOOBKHU.

JIns MexaHu3auuMy MPOKJIAJKU KaOesned B TpaHIIesX, KaHajax, raie-
pesix, B 3aKphIThIX NoMeleHusax npuMensoT komiieke YKIIK (puc. 3.22).

Texuunueckue xapakrepuctuku komiuiekca YKIIK:

HauOonbimas ajivHa Tpacchl NPOKIJIAIKU, M 600

KonuyecTBO MNpPUBOJOB HWHIMBUAYAJIBHBIX ISl TSDKEHUs KaOeneil
[INK-4Y npu nmmne tpackl 10 200 m 1

['py30noabEMHOCTB, KT 2000

HaunbGonpmue pazmMepsl TpaHCIOPTUPYEMOTO

o0opynoBaHus, MM 3600x1600x2800

['aGapuThl (AIMHA — MUPUHA — BBICOTA), MM:

nepeaHen orcoeauHsieMoi yactu Tenexku 934x2000x1100
3aJHEN YaCTHU TEIEKKU 1217x2000x 1100
Macca, kr 238
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Puc. 3.22. YVuusepcanvnoiii komnnexc YKIIK: 1 - unousudyanvmviii npueood
ITHK-4Y; 2 — nunetinvie pacnopHvie poauku (MOOepHUUPOBAHHbIE),
3 — yHusepcanbHoe 008600H0e Yyempoucmeo, 4 — npokiaovieaemviil Kabeisb

[TpuBon IMNMK-4Y ocHaiieH a1ByMsl CMEHHBIMU TPUBOJAMU: O€H30MO-
TOPHBIM JJ1s1 pabOThl HA OTKPBITOM BO3/yX€; AJEKTPUUYECKUM JJIs1 pabOThI
B 3aKpBITBIX NOMelIeHUAX. Ecau qnuHa tpaccel He npeBbimaeT 180 M u nme-
€T OJIUH YroJI IOBOPOTa, UCHOJIb3YIOT OAHO YCTPOMCTBO; MPHU JJIMHE TPACCHI
200...300 M ¢ moBOpOTaMM MPUMEHSIOT JIBa NMPUBOAA, & MPU JJIMHE TPACCHI
500 M ¢ moBopoTaMu — Tpu-4eThipe npuBoaa. Kadenu nanpspkenuem no 1 kB
3aIMINAKT TaM, TJI€ BO3MOXXHbI MEXaHMYECKUE MOBPEKICHUSA: B MECTax
4acThIX pAacKOMOK, B MECTax Mepexoja 4Yepe3 YJIHULbI, JOPOrd, BIOJb
npoe3kei yactu. Kabenu HanpspkeHueM Boimie 1 kB 3amumaroT oT MexaHu-
YEeCKUX MOBPEKJACHUU KPACHBIM KHUPIUUYOM HJIM OCTOHHBIMHU MJIUTAMHU
Ha BCEM MPOTSIKEHUU TPACCHI.

3.3. lIpokaaaka kaeseil B Tpydax

B Tex cmydasx, xorma HEoOXOIMMMO 3alUINaTh KaOelIn OT MeXaHWde-
CKHX TOBPEXACHUHN, OT BO3ICUCTBHS arpeCCHBHBIX TPYHTOB U OJTYKIAIOIINX
TOKOB, X HEOOXOIUMO TMPOKIAABIBATh B TpyOax. [[ns 3Tol menu nmpumeHs-
I0TCS CTaJIbHBIC, YYTYHHBIC, aCOOIIEMEHTHBIC, KEPAMHUCCKHE U TIIIaCTMacCO-
BbIE TPYOBI.

Matepuan TpyO omnpezaensercst B MpoekTe. Pa3pernraercst 3aMeHa OJTHUX
TUTIOB TPYO Ha JIpyrue, HO ATO JIOJDKHO OBITh OTOBOPEHO B MpoeKkTe. BHYT-
peHHUHN muameTp TpyO TS TMPOKIATKH KaOeisl C OJHOIPOBOJOYHBIMHU aJTI0-
MUHHEBBIMU KUJIAMHA C CUMBOJIOM «0X», HarpuMep AAb (0k), a Takke s
kabeneir mapku AAIIIB momxkeH ObITh HE MEHEE ABYKPATHOTO HAPYy>KHOTO
nuamMeTrpa kabes. [l ocTaabHBIX MapokK Kaless quaMeTp TpyO - He MeHee
MOJIyTOpaKpaTHOro auamerpa kabens. TpyObl JOKHBI YIOBIETBOPATH Clie-
TYIOITAM TPeOOBaHMSIM:
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* BHYTPEHHsISI TOBEPXHOCTh MX JOJIKHA OBITh TJIAJIKOM;

* TOpIBI TPYO C BHYTPEHHEH CTOPOHBI JOJKHBI OBITh CKPYIJIEHBI C
paanycoM He MeHee SM U HE UMETh BBICTYIIOB, U3JIOMOB, 3ayCEHIIEB;

* COEIUHEHMS TPYO JOJKHBI OBITh CTPOT'O COOCHHI;

* TOpIbl TPYO B MecTax Bxoja (BbIX0/1a) B TYHHEIH, KaHAJbI JOJKHbI
OBITh 3aJI€JaHbl 3aM0JIJTML0 C BHYTPEHHUMU OBEPXHOCTSIMU CTEH.

TpyObl JOMKHBI OBITH YI0KEHBI ¢ YKIIOHOM He MeHee 0,2 %. Coenune-
HUE TPYO JOJKHO BBIMOJHATHCS C MOMOUIBI0 METAIIMYECKUX, TIACTMACCO-
BBIX WJIM PE3UHOBBIX MaHXeT WK acOoueMeHTHbIX My(T. [Ipu oOpaszoBanuun
TpyO B OJIOKHM, PAaCCTOSIHUE B CBETY MEXAy TpyOaMu MO BEPTUKAIA U FOPH-
30HTaJIM JOJKHO ObITh HEe MeHee 100 mMm. B cBA3M ¢ 3TUM HUXKHUE TPyObI
0JI0Ka JOJDKHBI YKJIAIbIBaThCA HA OOJBIIYIO TNIYOMHY C TaKUM pPacyeToM,
4yTOOBI BepXHHUE TPYObl OJI0Ka HAXOJIUIUCH OT IJIAHUPOBOYHOM OTMETKH Ha
riyoune 0,7 M. CoptaMeHT TpyO, peKOMEHAYEeMbIX ISl MPOKJIAIKA B HUX Ka-
Oeneit, mpuBejeH B Tadd. 3.2.

Kabenu ¢ mimacTMaccoBbIMM 3alllUTHBIMU MOKpoBamu Tuna AAIB npo-
KJIQJBIBAIOTCA B TpyOax TOJBKO Ha MPSMOJMHEHHBIX ydacTKax JJIMHON He
6osee 40 M 1 Ha BBOJAxX B 3/1aHUs U KabenbHbIE coopykenus. [Ipu mpokia-
ke kabeneit Tuna AAIB B 3emiie /Ui KaX10T0 OTpe3ka Kabesst, He3aBUCUMO
OT €ro JJIMHBI, JIOMyCKaeTcs He OoJjiee YeThlpeX MEepexo/ioB B TpyOdax cyMm-
MapHoU JymHON A0 20 M wim OoJiee YeM JIBYX MEePEX0J0B B TPyOax MIMHON
oonee 40 m.

Kon1ier Tpy0 mocie mpokianku B HUX KaOeseil yIUIOTHSIOT HaMOTKOM
Ha KaOelnb HECKOJBbKUX CJIOEB CMOJISTHOM JIGHTHI MM KaOeIbHOW MpPSDKU
(xyT) ¢ mociexayrled noaduBkoil ee KaGenpHble BBOABI B 34aHUS U CO-
OpY>KEHHS] TEPMETU3UPYIOT COIVIACHO YKa3aHUSM, IIPUBEAEHHBIM B MPOEKTE.
YunotHenue TpyO mpu TpaHUICHHON MPOKIAJKE MPU BBOJIE Kalens M Ka-
0eJIbHOE COOPYKEHHUE TTOKa3aHo Ha puc. 3.23.

Tabnuna 3.2
TpyoOsI 1151 Ka0eAbHBIX NPOKIAAOK

TpyOa I'OCT, TY
CranbHasi BOJOra3onpoBOIHAS I'OCT 3262-75
CranbHas 3yeKTpocBapuas I'OCT 10704-76
YyryHHas I'OCT 6942 3-80
AcOorieMeHTHas I'OCT 1839-80
Kepamunueckas I'OCT 286-82
IToau>THeHOBAS I'OCT 18599-83
[TonMBUHWIXTIOpUAHAS TV 6-05-1791-76
BunntuiacroBas TY 1573-77
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Puc 3. 23. Bsoo kabens uepez mpyoy 6 30anus uiu kadeivHovle

COODYIICEHUS. a— npu omcymcmeuu npocadok epyHma,
6 — npu odrcudanuu npocaoku epyuma. 1 — kabenn,; 2 — mpyba;
3 — ynnomnenue; 4 — eudpousonsyus;, 5 — necok be3 npumeceii

2NUHBL U KamHell; 6 — cmeHa 30aHus

3.4. Ilpoknaaka kabeseil B kKaHajaax

KabenbHble KaHabI ClieyeT MPUMEHSITh IPU BHYTPUIIEXOBON U BHYT-
pHU3aBOJICKON Tpokiankax kabenedt KaHanbl BBIMONHSIOTCA W3 YHUDUIIUPO-
BaHHBIX )KEJIE300€TOHHBIX JIOTKOBBIX KAaHAJIOB C MEPEKPHITUAMH, U3 YHUDU-
IIUPOBAHHBIX JKEJIE300€TOHHBIX CTEHOBBIX IUIMT C OCHOBAHUSIMHU U TIEPEKPHI-
TUSMH W3 MOHOJIUTHOTO JKeJIe300€TOHa, a Takke u3 kupnuda. Crocod mpo-
KJIaJIKU Ka0esel B KaHajlax MO3BOJISIET 00€CHeYUTh OCMOTPBI U PEMOHTHI Ka-
O€JIbHBIX JIMHUM B MPOLIECCE HKCIUTyaTalllK, a TakKe MPOKJIabIBaTh HOBBIM
WU 3aMEHATHh JEHUCTBYIOIIUN KaOenb 0e3 MPOU3BOJCTBA 3€MIISIHBIX paloT.
Kpome toro, npu npokiagke kabenei B kaHaigax oOecrieuynBaeTcs HaJexKHas
3alUTa OT MEXaHUYECKUX TTOBPEKICHUH.
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Puc. 3. 24. Coopnvie scene3ob6emontvle KaHawl.! a - niomrosvie muna JIK;
6 — u3 coopruvix nium muna CK, 1 — nomoxk; 2 — niuma nepexpolmusi;
3 — noocomoexa necuanas, 4 — nauma,; 5 — ocHogaue
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Ha puc. 3.24 npencraBieHbl IpsiMble YIaCTKH YHUDUIIMPOBAHHBIX Ka-
HaJIOB JIOTKOBOI'O TUIIA U U3 COOPHBIX 371eMEHTOB. OCHOBHBIE MPSAMBIE JTOTKO-
BbI€ KaHaJIbl, IEPEKPHITUS K HUM, a TAKXKE OCHOBHBIE AJIEMEHTHI COOPHBIX Ka-
HaJoB UMEIOT AjuHy 3 M. COOpHBIE 3JIEMEHTHI K JOTKOBBIM M COOPHBIM Ka-
HajaM B MeCTax MOBOPOTOB M OTBETBJICHUM MMEIOT JJIMHY U IIUPUHY W3
pacuera Ha BO3MOXHOCTb MPOKJIAJAKH B HHUX KaOened HampsyKeHUeM /10
10 kB ceuennem 3 x 240 MM° ¢ paguycoM n3ruba kadenst R = 25d. B kana-
JaxX JAOJKHBI OBITh BBIMOJHEHBI MEPONPUATHS IO MPEAOTBPALIEHUIO TTOMa1a-
HUS B HUX TEXHOJOTMYECKUX BOJ M Maces, a Takxke 0OecredyeH OTBOJ| MOoy-
BEHHBIX M JINBHEBBIX BOJ. [10bI B KaHanax JOJKHBI UMETh YKJIOH HE MEHEE
0,1 % B cTOpOHY BOAOCOOPHMKOB WJIM JMBHEBOM KaHanmu3auuu. Kanauel,
PACIIOJIOKEHHBIE BO BJIAKHBIX TPYHTax WJIM HHXKE YPOBHS TPDYHTOBBIX BOJ,
JOJKHBI UMETh TUJIPOU30JISLIUIO THA U CTEHOK.

Ha yuacTkax, rje MoryT ObITh MPOJIUTHI PACIUIABICHHBIN METasll, KUJI-
KOCTH C BBICOKOM TEMIIEpATYpOU WJIA BEIIECTBA, PA3pyIIAOIIE ACHCTBYIOIINE
Ha 000JI0uKH Kabesel, CoopyKeHne KabeIbHBIX KaHAIOB HE pa3periaeTcs.

KabenbHble kKaHaIBI BHE 3[aHUH, T/I€ 9TO BBI3BIBAETCA COOOPAKECHHUSIMHU
OXpaHbl, JOJKHBI ObITh 3aChIMaHbl MOBEPX CHEMHBIX IUIUT 3€MJICH C TOJIIH-
HOil cios 300 mm u Oonee. Ha orpaxaeHHBIX TEPPUTOPHUSX, AOCTYIHBIX
TOJIBKO JUIsl OOCIIy’KMBAIOILEr0 MEPCOHAJA, HAPUMEp Ha MOACTAHLMAX, 3a-
ChINKa Ka0eIbHBIX KaHAJIOB OBEPX ChEMHBIX IUIUT 3€MJIEH 3alperiaeTcs.

B snexTpomMalMHHBIX TMOMEIIEHUSIX KaHallbl MOTYT TMepeKpbIBAThCS
pudIeHBIM KeJIe30M, a B MOMEIIECHUSIX HIUTOB yHpPaBICHUSA C MapKETHHIMU
MOJIaMU — JIEPEBSIHHBIMU [IUTAMHU C MTAPKETOM.
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Puc. 3.25. Bapuanmul npoknaoku xabeneii 8 10mKkax.
a — pacnonodicenue kabenei Ha 0OHOL CMeHKe Ha N008eCKax, 6 — Mo Jice Ha NOIKAX,
6 — MO Jice Ha 0OeUx CMEeHKAX HA No08ecax; & — Mo Jice Ha OOHOU CIMeHKe HA N008ecax, Ha Opyeoll
HA NOAKAX, O — MO JHce Ha 0beux CMeHKAxX HA NOJIKAX, € — MO Jice HA OHe KAHAld
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3achilika CWJIOBBIX KaOelsei, MpOoJIOKEHHBIX B KaHaJax, 3ampeniaeTcs.
Pacrionoxenue kabeneil Ha KOHCTPYKIUSIX B 3aBUCUMOCTH OT THIIOPa3MEpPOB
KAaHaJIOB MOXET ObITh CIICIYIOIINM: a) Ha OJIHOM CTEHKE KaHalla Ha MoJIBecax;
0) Ha OJTHOM CTEHKE KaHaja Ha IOJIKaX; B) Ha 00enX CTEHKax KaHayia Ha TOJI-
BECKax; I') Ha OJHOM CTEHKE KaHaja Ha MOJBECKaxX, Ha JAPYroi CTeHe Ha MoJ-
Kax; J) Ha 00eux CTEHKaxX KaHaja Ha MoJIKaX; €) Ha JIHEe KaHaja Mpu r1yOuHe
ero He Ooisiee 0,9 M. Bo3MoxHBIE BapHaHTHl MIPOKJIAJKK Kabenel B KaHajlax
IIPEACTABIICHBI HA puc. 3.25.

KabenbHbie KaHabl HOMKHBI PACCUUTHIBATHCS C YYETOM BO3MOXKHOCTHU
JIOTIOJIHUTEJIbHOUM Mpokiaaku kadeneit He meHee 10 % OT NpoI0KeHHBIX.

['Opu3OHTAIbHOE PACCTOSIHUE B CBETY MEXIY KOHCTPYKUMSIMU MpHU
JIBYXCTOPOHHEM HX PaCIMo0oKeHUH (IIMPHUHA TTPOX0ja) JOJKHA OBITh HE Me-
Hee 300 MM ju1s KaHasoB riryounoin 10 600 mm u He MeHee 400 MM I Ka-
HaioB rinyounoit 900 mm u 1200 mm.

JI71st mpoKIIaIKM B KaHAJIax MPUMEHSIOT Kabenu ¢ 000J0YKaMu, He pac-
MPOCTPaHSIOIIMMU TopeHue. PacronoxeHue kabeneil U UX KpeIJIeHHE Ha
KOHCTPYKIUSIX B 3aBUCUMOCTH OT UX HANpPsDKEHUS, CEYEHUSI U TUIIA, a TaKkKe
BBITIOJIHEHUE TOPU30HTAIBHBIX ACOOIIEMEHTHBIX IMEPEropoJIOK M yCTaHOBKA
COEJIMHUTETBHBIX MY(T TaKue K€, KaKk U B TYHHEJSX. Y CTAaHOBKA KaOEIbHBIX
KOHCTPYKIIMH, PACCTOSIHUE MEXIYy HUMH TakHe K€, KaK U IPU yCTAaHOBKE B
TYHHEJISIX.

3.5. Ilpokaaaka kabesei B 0J10Kkax

[Tpoxmanka kabenei B 6J10KkaX peKOMEHIYETCS JUIsl MECT MepeceUeHui ¢
KEJIE3HBIMU M aBTOMOOWJIBHBIMH JIOPOTaMH, B YCIOBHUSX CTECCHEHHOCTH II0
Tpacce (pu OONBIIOM YHUCIIE APYTHX MOA3EMHBIX KOMMYHHUKAIIMA U COOPY-
YKEHUH), TIPH BEPOSITHOCTH Pa3liiBa METaJlIa WJIM arpeCCUBHBIX KHIKOCTEH B
MecCTax MPOXOXACHHUS KaOeIbHBIX TpaccC, MPH MPOKIaIKe KaOeIbHbIX JTUHUN
B arpeCcCUBHBIX IO OTHOIICHHUIO K 000JIOUKE KaOesel rpyHTax, mpu HeoOXo-
JTUMOCTH 3aIUTHI KaOemei oT Oy aaronuX TOKOB.

st coopykeHust 0J0KOB MPUMEHSIOTCS IBYX- M TPEXKAaHAJIbHBIE JKeJle-
300€TOHHbIE TAHEH, PeIHa3HAaYeHHbIE ISl TIPOKIIAJIKU B CyXHX, BIAXKHBIX
Y HACBIIIEHHBIX BOJAOW IPyHTax, acOOLIEMEHTHbIE TPYObl AJIs 3allUThl Kabe-
Jeil oT Oy XIalIIMX TOKOB, KEpaMUYeCcKue TPyObl Ui 3alIuThl Kabenei B
arpecCUMBHBIX U HACHIIIEHHBIX BOJOW IpyHTax (MpU HEOOXOIUMOCTH MOKHO
U B cyxux rpyHrax). [Ipu BeiOope maTepuanoB kaOelbHbIX OJOKOB CileayeT
YYHUTHIBATh YPOBEHb IPYHTOBBIX BOJ M MX arpeCCUBHOCTD, & TaK)KE HAIHUNE
OJTY>KTatOIIUX TOKOB.

B mectax m3MeHeHUWs HaIpaBJICHUS TPACChl WU TIyOWHBI 3aJI0KEHUS
OJIOKOB, a TaK)Ke Ha MPSIMOJIMHEHHBIX Y4acTKaX OOJIBIION JITTMHBI BBITIOTHSIOT-
csi kKaOepbHBIC KOJOMAIBI. YHCIIO KOJIOIIIEB HAa TIPSIMBIX yYacTKax OJIOKa JTOJDK-
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HO OBITh MUHUMAJIBHBIM, MIPU 3TOM PACCTOSIHUE MEXKIY COCETHUMHU KOJIOALA-
MU CIeAyeT MPUHUMATh MAaKCUMaJIbHO BO3MOYHBIM C YYETOM CTPOMUTEIbHBIX
JUTMH KaOelel, JOMyCTUMBIX YCUIUH TSHDKEHUS U YCIOBUI MPOKIIAIKH.

["aGaputhl KaOETbHBIX KOJOJIEB JOJKHBI 00€CIeunBaTh HOPMAJIbHbBIE
YCIIOBHSI IPOTSHKKM KaGesleil ¢ MaKCHMAaNbHBIM cedeHueM 3 X 240 MM ¢ pa-
auycoM m3ruba xkabemst R = 25d, 3ameHy uX B ciiydae HaJoOHOCTH, yCTaHOB-
Ky COCAMHUTEIBHBIX My(T C 3aIIUTHBIMH METAINTUYECKUMH KOXKYXaMH JIJTH-
HoM 1250 mm.

KaOenbHble KOMOAIBI BHIMOMHAIOTCA U3 KUpIKUYa WIKM COOPHOTO Kele-
300€TOHA U OBIBAIOT CIEAYIOUIMX TUIIOB: MPOXOAHOU MPSMOI0O TUIIA; YIIIOBOK
— JUIsl I3BMEHEHUs HallpaBJjeHusl 0J0YHON KaHAIW3alUu C yIrilaMHd MOBOPOTA
90°, 120°, 135° u 150°; TpOMHMKOBBIN MPSMOW U € yIriIoM noBopota 120° u
150°; kpecTooOpa3HbIil.

VYkioH noJsia kojoana gobkeH 0wtk 0,3 % B CTOPOHY BOAOCOOpPHHUKA.
PemeTka BoocOOpHUKA NOMKHA OBITh METAJUIMUECKOM. Y CTaHOBKA 3aKiajl-
HBIX JIeTajied MoJl KaOenbHble KOHCTPYKIIMU MPOU3BOJUTCS B MPOIECCE MOH-
Ta)ka KOJIOALEB.

['opynoBuHbI (J1a3bl) KaOENBHBIX KOJOMIEB JOKHBI OBITh KPYTJIBIMHU
WIU OBAJIbHBIMM M WMMETh JABOMHBIE METAINIMYECKUE KPBIIIKH, U3 KOTOPBIX
HUKHSISL JTIOJDKHA UMETh MPUCIIOCOONeHust nisi ux cHATHS. JIIoku Kpyriioin
dbopMBI paccuMTaHbl TOJIBKO Ha OJHOCTOPOHHIOIO MPOTSKKY Kabened u
JOJDKHBI UMETh AuamMeTp He meree 700 MM, JIFOKW OBajIbHOUW (POPMBI paccuu-
TaHbl HAa JIBYCTOPOHHIOIO MPOTSKKY KaOesell O0NbIION JUIMHBI CEYEHUEM 10
185 mm” 1 umeth mmpuny 800 mm, mmuay 1800 mm. Kabemn cedennem 240
MM ¥ BBILIE CIIeJyeT NMPOTATUBATh 6E3 NMETIH B OJHY CTOPOHY. Komomisl
JOJKHBI OBITH CHA0KEHBI CTaIbHBIMH CKOOAMH WJIM METaJUIMYECKOW JIECTHHU-
LeW I CIycCKa.

B cBs3u ¢ TeM, uTo KabelibHbIE KOJIOALBI SBISIOTCS Haubosee JOporom
4acThl0 OJOYHOM KaHamu3allMh, PEKOMEHIyeTCsl IpH mepexone ¢ OJ0YHOMN
KaHAJIM3allM1 Ha TPAHUIECHHYI0 IPUMEHSTh KaOelbHbIe KaMEpBbI.

[Ipu BbIMOSHEHUU OJOKOB U3 acCOOIEMEHTHBIX TPyO BHYTPEHHHUE IO-
BEPXHOCTU TPYO U MX CTHIKU JOJIKHBI ObITh CMa3aHbl OUTYMOM MapKu

BH-1V, pa3BeneHHBIM B KEpOCHHE (2 MacCOBBIC YacTH OMTyma u 1 mac-
coBas 4acThb KepocuHa). IIpu cyxux rpyHTax BC€ Hapy>KHbI€ MOBEPXHOCTH
TpyO M UX CTHIKM JIOJDKHBI OBITh MOKPBITHl OKPACOYHOM THIIPOU3OJIAIIMEH B
JIBa CJIOS, @ TPU BIAXHBIX U HACBIIIEHHBIX BOJIOM TpyHTaxX JODKHA OBITH
YCTpOEHA OKJIEeYHas TUAPOU30JISLUS B 1BA CIIOSL.

VY 0J0KOB U3 KepaMHUeCKUX TPYyO JIJIsi arpecCUBHBIX I'PYHTOB 3aroJiHe-
HUE TYCTOT MEXAY TPyOaMu JOJKHO OBITh BBITIOJHEHO OETOHOM, JJIsl Hear-
PECCUBHBIX I'PYHTOB — OETOHOM, HO TOJBKO B MECTax COEIMHEHHUs TpyO, a
OCTaJibHas YacTh JOJDKHA 3aChINAThCS NECKOM MM MPOCESHHBIM ITPYHTOM.
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[Tpu mapannenbHON mpokiiajike 6J0Ka ¢ TpPyOONpoBOAAMHU MEXKIY TPY-
OorpoBoilaMu U ONMMKANIIMM KaOeleM pacCTOSHUE JTOJDKHO OBITh HE MEHee
250 MM, a pu NapasuieIbHOW MPOKIIAJIKE C TEIJIONMPOBOJOM — HE MEHEE 2 M.

Coopy>xeHHble OJIOKH TEPE] 3aChIIIKON 3eMIIe JOIAKHBI ObITh TPUHATHI
ANEKTPOMOHTAXXHOW M SKCIUTYaTHUPYIOUIEH opraHu3anusMu. biodHas kaHa-
Ju3alus J10JKHA COOTBETCTBOBATH MPOEKTY. ['NyOMHA 3a10KeHUsT KaOeib-
HBIX OJIOKOB (CUMTasi OT BEPXHEro Kadess) JoJKHA ObITh HE MeHee | M mpu
nepeceyeHun yimi U miomaaed u 0,7 M BO BCEX OCTalbHBIX Ciydasx. B
MPOU3BOJICTBEHHBIX MOMEIICHUSX U HA 3aKPBITBIX TEPPUTOPUSX TNIyOHMHA HE
HOPMUPYETCS.

Tpacca kabenbHBIX 0JO0KOB JOJDKHA ObITH MpsmosiuHeiHas. [Ipu nepe-
CEUCHUN MH)XEHEPHBIX COOPYKEHUH Tpacca J0JKHA ObITh NIEPIEHIUKYJIIpHA
X ocU. B OTJenpHBIX Cllydasx JOMYyCKaeTcsl OTKJIOHEHUE OT MPsIMOro yria,
HO He OoJjiee yeM Ha 45°, korjga HeoOXO0JIMMOCTh B 9TOM BBI3BaHa OCOOECHHO-
CTSIMU PACIOJIOKEHUS MECTa BBOJIa OJIOKOB B 37aHUE WJIM HAJIUYHEM COOPY-
’KEHUH, MOCTPOCHHBIX Ha Tpacce.

Kaxnpiii kabenbHbIM 070K AoikeH uMeTh 10 % pe3epBHBIX KaHAJIOB,
HO HE MEHEE OJJHOTO KaHaJja.

Ecnu Gnouynas kaHaiu3aiusi BHITIOJHEHA C OTKJIOHEHUSIMH OT MPOEKTA,
TO IPU NPUEMKE MOJI MOHTaXK CTPOUTENBHON YaCTH 3JIEKTPOMOHTAXXHOU Op-
raHu3aluu JOJKHBI ObITh MEepelaHbl UCIPABICHHbIC UCIIOJTHUTEIbHBIE Yep-
Texu. OTCTYIUIEHUS OT TPOEKTa JOJDKHBI OBITH COTJIACOBAHBI C ABTOPOM
AIIEKTPUUYECKON YaCTH MPOEKTA.

3achInKy OJOKOB JTIOMYCKAETCS MPOU3BOJUTH TOJIBKO MOCJE UX MPUEM-
ku. Kananbl kaOenbHbIX OJIOKOB M TPyO, BBIXOJBI U3 HHX, a TAKXKE MECTAa UX
COCIMHEHUS JIOJXKHBI UMETh 00paO0TaHHYIO M OUUILEHHYIO TOBEPXHOCTH JJIS
MpeAOTBPAIICHUSI MEXaHUUYECKUX MOBPEkKICHUM 0000ueK Kaldenel Kak npu
MPOTSIKKE, TaK U B YCJIOBUSAX IKCILTyaTallUHU.

BHyTpeHHue nuamMeTpbl OTBEpCTU (KaHAJIOB) KeIe300€TOHHBIX OJI0-
KOB JIOJKHBI OBITh HE MeHee 90 MM, BHYTpEHHHUE JuaMeTphbl TpyO OI04HOM
kaHanu3anuu — He MeHee 100 mM. KabGenbHbie OJIOKU JTOTKHBI UMETh YKJIOH
He MeHee 0,2 % B CTOPOHY KOJOAIEB.

HauMeHbliine paccTosiHUs B CBETY MEXAy TpyOamu OJIOYHOM KaHau-
3allMM, MPOJIOKEHHBIMU HETOCPEICTBEHHO B 3eMIIe, JOJIKHBI OBITh TaKUMU
Ke, KaKk U 11 Kabesel, mpoJioKeHHbIX 0e3 Tpyo.

[Tpu BBOJIE GJIOKOB B 3/1aHUA U KaOeIbHbIE COOPYKEHUS (TyHHEIHU, KOJI-
JIEKTOPBI, TMOJBAIBI U T. 1.) JOJKHBI OBITH MPHUHSATHI MEPHI, UCKIIOYAIOIINE
MPOHUKHOBEHUE Yepe3 TPyObl UM IPOEMbI BOJIbI, Fa3a U MEJIKHUX dKUBOTHBIX
U3 TPAHILEH B 3/TaHUSI U COOPY KEHUS.

Jlo 3aTspkku kabenst B KaHal 0J10ka HEOOXOAMMO MPOU3BECTU €r0 OYU-
CTKY OT OETOHHOTO PacTBOpa MPHU CTHIKOBAHUU OJIOKOB U CTPOUTEIHLHOTO MY-
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copa. DTO JOCTUraeTcs MPOTSATHMBAHUEM Yepe3 KaHall ¢ MOMOIIbIO JeOenKu
KaHaTa C MPUKPEIUICHHbIM K HEMY MPHUCIOCOOJIEHHUEM B BHUAE CTAIBHOTO
KOHTpOJIbHOTO muinHApa (puc. 3.26) u epueit (puc. 3.27). HapyxHslii aua-
METpP KOHTPOJIHHOW MOBEPXHOCTH IMJIMHJIpA JOKEH ObITh Ha 15 MM MeHbIIe
JMaMeTpa KaHalla, a AUaMeTp epuia — Ha 6MM Oouibllle AUaMeTpa KaHaja.
CxeMa MpOYMCTKU KaHalla ToKa3aHa Ha puc. 3.28. JlJist 7Toro Kk 0JJHOMYy KOH-
1y TpeABapUTEIbHO 3aTSHYTON B KaHAJl CTAJIbHOW MPOBOJIOKH MPUCOEIUHS-
I0T CTaJIbHOM KaHAT U MPOTATHUBAIOT €T0 Yyepe3 KaHall, MOocie 3TOro KO BTOPO-
My KOHIly KaHaTa MPUKPEIUISIOT KOHTPOJbHBIA HUIUHIpP C epiiamu. B ko-
noaue (OmmkaiieM K jgedeKe) 3aKperuIsioT HAMPABISIONINE POJIMKHU, Yepe3
KOTOpBI€ MPOMYCKAIOT MPOTSAHYTHIA KaHAT, U, MPUKPENUB €ro K KaHaTy Je-
OelKH, TPOU3BOAT OUUCTKY KaHaja. [Ipu mpodyucTke Tpacchl K MOCICIHEMY
epIly MPUKPETUISIIOT CTAIbHOM KaHAT, KOTOPBIA OJHOBPEMEHHO 3aTSATUBAIOT B
KaHaJ JyIsl MOCeayIONel MPOTsHKKUA Kabesst. 3aTshkKy MPOBOJIOKM B KaHa-
76l OJIOKOB PEKOMEHIYETCSl MPOU3BOJIUTH B MPOIECCE COOPYKEHUS Kabelb-
HOM KaHaJIM3aluu. 3aTsSKKa MPOBOJIOKH B OJIOKM 3aKOHUEHHON CTPOUTENIbCT-
BOM KaHaJIM3al[MU Ha ydacTKaxX Tpacchl JIMHON 70 50 M mpOU3BOAMUTCS IMy-
TEM HENOCPEICTBEHHOTO MPOTAJIKMWBAHUS KPYIJIOW MPOBOJIOKH JAUAMETPOM
4...5 MM C 3aTHYThIM KOHIIOM, YTOOBI OH HE MOT YIIEPEThCs B CTEHKU KaHaJIa.
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Puc. 3.28. Cxema npouucmxu 6104HOU KaHanUu3ayuu.:
1 — bapaban c kabenem; 2 — kanam 051 3amsdxicKu kabenu, 3 — kanam OJisL POYUCIKU
Kanana, 4 — KoHmponvHull YuruHop, 5 — poaux, 6 —xanan Onoxa; 7 — epui;
8 — pacnopuuiii poaux

Ha ygacTtkax mnmuHON 6onee 50 M CTalbHOM KaHAT CISAYET 3aTATHUBAThH
OJTHUM M3 CIIOCOOOB: a) MPOTAJKWBAHUEM MPOBOJIOKU C JBYX KOHIIOB TPYO Of-
HOBPEMEHHO C MPEJIBAPUTEIBHO CICTAHHBIM Ha Ka)KJIOM KOHIIE KPIOUKOM; TIPH
BCTpeue B TpyOe KOHIIBI MPOBOJIOK CUEIUISIIOT U MPOBOJIOKY BBITACKHUBAIOT C
OJTHOW CTOPOHBI HACTOJIBKO, YTOOBI HAPYXKY BBIILIO MECTO CILEIUICHHS MPOBO-
JI0K; 0) MPU MOMOIIM CUEMHBIX WM CBUHYUBAIOIIUXCA IITAHT (CTEPKHEH).

JIyist mpokJaky B OJIOYHOW KaHAIHM3AIUU CIEAYeT MPUMEHSITh KaOen C
rojiol cBuHIIOBOK 00o0soukoil mapok CI' u ACT, a Takxke xabenu ¢ royou
NOJIMBUHWIXJIOpUAHON obosoukoit mapok BBI, ABBI', BI'P u ABPI'. Ha
y4acTkax OJIOKOB JUIMHOM 10 50 M JomyckaeTcs Takke MpOoKJIagka OpOHUPO-
BaHHBIX Kabejel B CBUHIIOBOM WJIM aTFOMHUHUEBON 000JI0UKe 0€3 Hapy>KHOTO
MOKPOBA U3 KaOEeNbHOU MPSHKK C MOKPACKOM OPOHM JIJIsl 3aILUTHI OT KOPPO3UU
outymubM nnakoM Mapku BT-577 mo 'OCT 5631-79.
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Mapxku kaGeneit A5 KaKI0ro KOHKPETHOTO CITydasi OTPEIEISFOTCS TIPOEK-
toM. [Ipu mpoTskke kabemnst mapku CIT B 6510kH ¢ KpeTuieHHeM KaHaTa K 000J104-
Ke Kabess 4yJIkoM oOlias JUTMHA KaHajia OJIOKa 10 YCJIOBUSIM MPEeIbHO JI0ITyC-
TUMBIX YCWJINN TSOKCHUSI HE JTOJDKHA TPEBBINATh 145 M s kabeneit ceueHrneM
710 3 X 50MM°, 115M ceuernrem 3 x 70mm?, 108 M cedernreM 3 X 95MM” 1 BBIIIIE.

Ecnu CKBO3HYIO MPOTSKKY KaOens Ha JBYX WIM Oojiee ydacTKax ocy-
IIECTBUTHh HEBO3MOXHO, TO KaOelb MOXHO MPOTSHYTh U3 MPOMEKYTOYHOTO
KOJIOJIla B 00€ CTOPOHBI TPACCHI MPHU YCIOBHH, YTO Pa3Mephl JIFOKa MO3BO-
JISIIOT B KOHIIE MPOTSKKU OMYCTUTh B KOJIOJIEI TIETII0 Kabelst ¢ coOtoieHu-
€M JIOMYyCTUMOTO pajuyca u3ruoa.

B arom ciyyae 6apaban ¢ ka0ejaeM yCTaHABIUBAIOT Yy MPOMEXKYTOYHOTO
KOJIOJIIa ¥ MPOTITUBAIOT Kabesib Ha OoJee JIMHHOM y4acTKe TPacchl. 3aTemM
c OapabaHa cMaThIBAlOT W OTPE3AIOT MO 3aMepy Kabellb Ha JJIMHY BTOPOTO
y4acTka (¢ MPUITyCKOM Ha COeJIMHEHHUE Kabesieil) U packiaablBaloT METIIMU
Ha 3emuie. [IpenBapuTenbHO 3aKpenuB KOHEI] kKadess K KaHaty, 3aTSHYyTOMY B
KaHasl 0J0Ka, MPOU3BOJAT MPOTSKKY €ro Ha BTOPOM YYacTKE TPAacCChl, TIA-
TeIbHO HAOMI0/asl 3a TeM, YTOOBI IIPH 3aBEPIICHUHN MPOTSKKU U OMyCKaHUU
METJIN B KOJIOZCI] paauyc u3rubda kabesns He ObLIT MEHBIIIE T0MyCTUMOTO

[TpoTskky Kabenss pPEKOMEHIYeTCs MPOU3BOJIUTH CO CKOPOCTBIO
0,6...1 XM/9 1 IO BO3MOXKHOCTH 0€3 OCTaHOBOK, YTOOBI IMMPU TPOTaHUM KaoOe-
J51 ¢ MecTa U30ekaTh OOJIBIINX YCUITHNA TAKCHHUS.

[Tocne mpoTskku Kabenb claeayeT YJIOXKHUTb B KOJOIIE Ha OMOpHBIC
KOHCTPYKITUH, €r0 KOHIIBI TePMETH3UPOBATh, @ BO BCEX MECTax BbIXoJa Kabe-
7 U3 KaHaJoB OJIOKA MPOJIOKUTH AJIACTUYHBIC MPOKIAIKUA (HAIIpUMEp, JIUC-
TOBOM acOecT) AJid 3aIlIUThl 000JIOYKH OT HCTHPAHUS.

CoenuHuTeNnbHBIE MyPTHI B KOJIOALE MOCIE UX MOHTa)Ka TOJIKHBI OBITH
MTOMEIICHBI B 3AIIUTHBIN TIPOTHUBOIIOKAPHBIN KOXKYX.

oL f.’}‘?' el o | A‘:-""r fi

g WA i A |
B tp ¥y T i

Freeprevieet

Puc. 3.29. Cxema npomsicku kabens Ha 00HOM yuacmie:
1 — bapaban c kabenem; 2 — yenogoii ponuk, 3 — kabenwv, 4 — pazveMHas 60POHKA,
5 — kanam; 6 — poaux 014 KaHama, 7 — YCMAHOB8KA 0J1 KOHMPOJis MANCEHUS
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Ha BBOjax 010KOB B 37aHUs, TYHHEJIM OTBEPCTHS B OJIOKaxX MOcie Mpo-
KJIaJIKU KabeJel MOJDKHBI OBITh 3aJiejaHbl HECTOpaeMbIM U JISTKO ITpoOuBac-
MBIM MaTE€pPHUAJIOM.

MakcumMainbHas o01Ias JrHa KaHana Ojoka ajis kadeneit mapku ACIT
cedeHneM oT 3 X 95 MM” U BBIIIE He JOJDKHA HpeBbIIath 150 M.
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Puc. 3 30. Pazvemnas cmanvHas 60poHKa

JUis KOHTPOJS YCWIHS TSDKEHUS
Ha Jie0eKe yCTaHABIUBACTCS AMHAMO-
METp WIH JAPYroe KOHTPOJIbHOE YCT-
POWCTBO.

[Iporskka Kabenst Ha yyacTke
MEXIy JABYMS COCEIHHUMH KOJOIIaMH
IPOU3BOJUTCS MO CXEME, IPUBEACHHON
Ha puc. 3.29. JInsg 3Toro He06X0MMO B
KOJIOALIAX YCTaHOBUThb YIJIOBBIE POJIU- g
KA C BUHTOBBIM OOXMMHBIM U pacnop-
HBIM KpEIUICHHUEM HUX K CTPOUTEIIbHBIM
KOHCTPYKUUSAM KOJOJIEB, IPUKPEITUTh Kb
CTaJIbHOM KaHaT, 3aTAHYTbIM B KaHAJ
0noka, K Kabemno, YCTaHOBUTh pa3beM-
HyI0 BOpOHKY (puc. 3.30) Bo BxomHoe Fuc. 3.31. Cxema pacemanosKu ve-
OTBEpCTHE KaHana ONOKa, 3amacoBarh  XGHUSMOG U npucnocobnenuti ons
KaHAT 4epe3 PONMKH, NPHCOCAMHHMTD fga%gidfz Qggwe;ﬂzeftyjﬂfiloez;cz;m
€ro K KaHaTty nebenKku u IPUCTYHHUTDL K g0 gxoonom u svixoonom xonooyax; 3 — nuneii-

3aTsOHKKe Kaoels. Hble PONUKU, 4 — Y2l08ble PONUKU 8 NPOMECY-
MOUHBIX KOOOYax, 5 — maeosas nebeoka,

KI-K4 — xon00ywt 6104H0il Kananuzayuu
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CkBo3Has MpoTsHKKa Kabenst Ha JBYX U Oosiee ydacTkax, 0e3 pa3pe3ku
€ro B MPOMEKYTOUYHBIX KOJOJIaX, BO3MOKHA MIPU YCIOBUH, YTO MOCIE MPO-
TSDKKH B KOJIOAIaX OyJeT co3/aH HeOOXOAMMBIN 3arac Kadess o JJIUMHE s
YKJIAJKA €r0 Ha OMOPHBIE KOHCTPYKIUU. J[7s mpoTsKKU Kabems cleayeT B
COOTBETCTBHM C MPOEKTOM MPOU3BOJCTBA pAaOOT MPEABAPUTEIBHO YCTaHO-
BUTh BCE€ HEOOXOJMMBbIC YIJIOBBIC U HAIPABIISIONUIME POJIUKU KAK B KpailHUX,
TaK ¥ B IPOMEKYTOUHBIX KOJIOJIAX.

Ha puc. 3.31. noka3zana nmpuMepHasi Tpacca U CX€Ma paCCTaHOBKHU B HE
MEXaHU3MOB U MPHUCIIOCOOICHUH.

3.6. IIpokinaaka kadeJsieil B TYHHeJISIX M KOJLJIEKTOpax

KaOenbHble TyHHENIH U KOJUJIEKTOPHI PEKOMEHIYETCsl COOpYyKaTh B TO-
poJax U Ha IMPEANPUITUX C YIUIOTHEHHOU 3aCTPOMKON TEPPUTOPUU WU IIPU
OOJIBIIIOM HACBIIIEHUU TEPPUTOPUU TMOA3EMHBIMU WHXKEHEPHBIMH KOMMYHHU-
KalMsIMU, a TaKKe Ha TEPPUTOPUSIX OOJIBIIUX METAJLUTYPTrUYeCKUX, MAIIMHO-
CTPOUTEINIBHBIX U APYTUX MPEATIPUATHUN.

B Gonbmnx ropojax B UX CTapblX paloHaX, KaK MPaBUIIO, COOPY>KEHbI
KOJUIEKTOpHI. B HOBBIX paiioHax OOJBIIUX TOPOJIOB KabeIu MPOKIaAbIBAIOTCS
B TYHHEJISIX.

TyHHEIN U KOJUIEKTOPBI KPYTJOTO CEYEHHUSI MPOXOJHOTO MCIOJIHEHUS
MMEIOT BHYTPEHHUI guaMeTrp 2,6 M U MpeIHa3HAYEHbI JUIsl JBYCTOPOHHEH
npoxanku kadeneit (puc. 3.32). KabenbHble KOJUIEKTOPHI U TYHHEIH TPSIMO-
YTOJIBHOIO CEYEHHMs MpEeIHa3HA4Y€Hbl ISl IBYCTOPOHHEW W OAHOCTOPOHHEU
YKIaAKU KaOeyed U ObIBalOT MPOXOAHOTO W IMOIYNPOXOAHOIO MCHOJHEHHUM.
[Ipu GonbioM yucie kabeneil KOMIEKTOPbl U TYHHEIN MPSIMOYTOJILHOTO Ce-
YEHUSI MOT'YT OBITh TPEXCTEHHBIMU (CIBOCHHBIMU ).

Ha puc. 3.33 noka3ano pa3melieHue kadenaeid B TyHHEISIX U KOJIJIEKTO-
pax npsIMOYrOJIbHOTO CEYEHUS.

[IpumeHeHne MOMyNpPOXOAHBIX TYHHEJEH JTOMYCKAaeTcsi B MecTax, Te
MOA3E€MHbIE KOMMYHHMKAIIMM MEIIAIOT BBIITOJIHUThH MPOXOJHOW TYHHEIb, IPH
ATOM MOJYIIPOXOJAHON TYHHENb NPUHUMAIOT JJIMHON He Oosiee 15 M u s
kabeneil HanpsbkeHueM He Boime 10 kB.

[Tpoxonpl B KaOETbHBIX KOJUIEKTOpPaX U TyHHENSIX, KaK TPaBUIIO, JOJIXK-
Hbl OBITh HE MeHee | M, OJIHAKO JOIMYCKAaeTCsl YMEHBIIEHUE MPOXOA0B /10
800 MM Ha ydacTkax jqiuHOM He Oonee 500 mm. [Ton TyHHENS UK KOJIIEKTO-
pa TOHKEH OBITH BBITIOTHEH ¢ YKIOHOM He MeHee 1 % B cTopoHy BogocOop-
HUKOB WM JINBHEBOM KaHanu3auuu. lIpym OTCyTCTBUM NIPEHAXKHOTO yCTPOM-
CTBa 4yepe3 Kaxable 25 M JIOJDKHBI OBITh YCTPOEHBI BOJOCOOPHBIE KOJIOJIIBI
pazmepom 0,4 x 0,4 x 0,3 M, nepeKpbIBa€Mble METAJUNIMUECKUMH PELIETKAMMU.
[Tpu HeoOxoMMMOCTH TIEpexoia C OJJHOW OTMETKH Ha APYTYIO JOJHKHBI ObITH

99



.;.:aé%'.-- < 2 vo_"'ﬂ? o 1
A NI el
fracs g 350 | %20 P
IIND ) .0
S5t 1= [N s S
122 | Y e
- — . '& .‘o:.
‘G 4 Os &
i (s aeg) Vi
th "l-ou? § Q84 5%
A1 75 i | PP laed| . 14
vl I §,/7 3
& ¢s - & Pl
05 8 fele- &
8o \{§ £s;
‘ _‘".C"o .g-§%o [
_NebpE i Fle6/
£ '-C?ﬂ onre oS e[S A %?,?1?}7

) S Q% o SBee

-~

B
=,

gt woegleLe ok,

0L C s S 0

X
200

700 ST

fle—

3600
2600

1

Puc. 3.32. Pasmewenue kabenetl 6 myHHeNAX U KOJLIEKMOPAX KPYelo20 CeYeHUs.:
a — myuHens, 0 — konnekmop, 1 — 610k myunens, 2 — 610K KabenbHbIX KOHCIMPYKYUIL,
3 — kabenu sviute 1 kB; 4 — kabenu 0o 1 kB; 5 — konmponvHule kabenu,
6 — Mygpma coeounumenvHas, 7 — c600600HAA NOAKA 0N YKAAOKU COeOUHUMETbHBIX MYypm,
8 — ceemunvruk; 9 — 30Ha nodcapousgewamenell u mpyo6onpPo8oO08
MEXAHUUPOBAHHOU YOOPKU NBLIU U NONCAPOMYULeHUA
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Puc 3.33. Pazmewenue xabeneii 8 myHHeNAX U KOJIEKMOPAX NPAMOY20TbHO20

CEYCHUS: a, 6 — npoxXoOHoll ¢ 08YCIMOPOHHUM PACHONIOMNCEHUEM Kabenell, 8 — NPOXOOHOTU MPeXCMeHHbll ¢
YEMbIPEXCMOPOHHUM PACROLOJICEHUEM Kabelel, 2 — NPOXOOHOU ¢ 00HOCHOPOHHUM PACHOLONCEHUEM
xabeneii, 0 — npoxodHol 08ycmopontutl kKoiekmop, I — 010K mynnens,; 2 — cmouika; 3 — nojaKa;

4 — noosecka; 5 — nepecopooka ochecmotikas;, 6 — 10moK c8apHol, 7 — 30Ha NOdcapou3eenjameneil
u mpybonposo008 MexaHuzUpoBaAKHOU YOOPKU NbLIU U NOHCAPOMYUEHUSL, 8 — CGEMUTbHUK,
9 — cunosvie kabenu gvtuie 1kB; 10 — cunoswvie kabenu 0o 1 kB; 11 — konmpoavHble Kabenu,
12 — my¢pma coedunumenvuas 6 3auUMHOM KOJXHCYXe;
13 — nonxa ons yknaoku coedunumenvhulx mygpm,; 14 — noosecka
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YCTPOEHBI MaHIyChl C YKJIOHOM He Ooisiee 15°. B TyHHensx (KOJIEKTOpPaXx)
JIOJKHBI OBITH BBITIOJTHEHBI MEPOIIPUATHS IO MPEAOTBPAILIEHUIO NTONa1aHU B
HUX TPYHTOBBIX M TEXHOJOTMYECKHX BOJ M OOECIeueH OTBOJ MOYBEHHBIX U
JUBHEBBIX BOJ. TyHHENIM (KOJJIEKTOPHI) JAOJKHBI OBITH OOecreueHbl B Mep-
BYIO OYepe/ib €CTECTBEHHOW BEHTHWIISIIIMEN. BbIOOp cuCTEMbl BEHTWIALIMU U
pacyeT BEHTWISIUMOHHBIX YCTPOMCTB MPOU3BOAATCS HA OCHOBAHUM TEIJIOBBI-
JIEJICHUI, YKa3aHHbIX B CTPOMTENbHBIX 3ajaHusx. llepemax temmeparypsl
MEXKIy NMOCTYHAIOIUM U yIAIAEMBbIM BO31yXOM B TYHHEJIE HE JIOJDKEH IIpe-
BbimiaTh 10° C. BEHTWIALIMOHHBIE YCTPOWCTBA JOJKHBI ABTOMAaTUYECKH OT-
KJIFOYaThCs, a BO3AYXOBOJbI JOJKHBI CHA0XKaThbCs 3aCIOHKAMU C JUCTAHIIM-
OHHBIM WJIM PYYHBIM YINPABIECHUEM JUIsl MPEKpalleHHs] A0CTyla BO31yXa B
KOJUIEKTOP WJIM TYHHEIb B CIy4ae BO3ZHUKHOBEHHUS MOKApa.

B TyHHene U KOJUIEKTOpE NOJKHBI OBITh MPEAYCMOTPEHBI CTallMOHAP-
HbIE CPEACTBA Il JUCTAHLIMOHHOTO M ABTOMATHYECKOI'O IMOYKAPOTYIICHHUS.
M cTOYHMKOM BO3HUKHOBEHUS MOKapa MOTYT OBbITh Kabesu, COeJUHUTEIbHBIE
KabenbHbIE MYy(TbI, @ TaKXKe HEOpPEKHOE OTHOLIEHHE C OTHEM M JIETKO BOC-
IUTAMEHSIOIMMUCS MaTepraIaMy PYU MOHTAXHBIX WJIM PEMOHTHBIX padoTax.
Br10op moxaporacsmmx CpeiCcTB NMPOU3BOAUTCS CIELHUAIU3UPOBAHHON Op-
raHuzanuei. B komnekropax M TyHHENSX JOJKHBI ObITh YCTaHOBJICHBI JaT-
YUKH, pearupyrolye Ha MOSBICHUE JbIMa U MOBBILIEHUE TEMIIEPATypPhl OK-
pyxatorieit cpezs Boiie 50° C. KomnekTopsl U TyHHENU JOKHBI OBITH 000-
PYJIOBaHbI 3IEKTPUUYECKUM OCBEIIEHUEM U CEThIO MUTAaHUS NEPEHOCHBIX CBE-
TUJIBHUKOB U NHCTPYMEHTA.

[TpoTsxeHHble kKabeabHbIe TYHHENN U KOJUIEKTOPHI Pa3elisaioT 1o JJIu-
HE OHECTOMKHMHU MEPEropoJIKaMu Ha OTCEKH JUIMHOM He Oonee 150 M ¢ ycT-
POMCTBOM B HUX JBeper mupuHoi He MeHee 0,8 M. J[Bepu U3 KpailHuX oTce-
KOB JIOJDKHBI OTKPBIBAThCSl B IOMELEHUE WK HapyXKy. /IBeps B moMeleHue
JIOJDKHA OTKPBIBATBHCS KIIFOUOM C JIBYX CTOpOH. HapykHas nBepp HOKHA
ObITh CHaOXE€Ha CaMO3aKPbIBAIOIIMMCS 3aMKOM, OTKPBIBAIOIIUMCS KIIOYOM
CHapyH. JIBepu B CpETHUX OTCEKaxX JOJKHBI OTKPBIBATHCS B CTOPOHY JIECT-
HUILBl U JIOJDKHBI OBITh CHAOKEHBbI yCTpOCTBaMH, (PUKCUPYIOIIMMH HX 3a-
KpBITOE MosiokeHne. OTKPBIBAIOTCS 3TU ABEPU C 00EUX CTOPOH 0€3 Kitoya.

ITpoknanka kaOenell B KOJUIEKTOPaX M TYHHEISIX paCCUUTBIBAETCS C yye-
TOM BO3MOXXKHOCTH JIOMOJHUTEJIHOM MPOKJIAJKU Kabesiel B KOJMYECTBE HE
MmeHee 15 %. 3akoH4YEeHHBIE CTPOUTEIBCTBOM TYHHEIU U KOJUIEKTOPHI JOJKHBI
OBITH 10 Hayaia MPOKJIAAKU Kabenaeil MpUHATHI [0 aKTy 3JIEKTPOMOHTAKHOU U
AKCIUTYaTUPYIOLEN oprann3auusMu. [Ipu npuemke mpoBepsieTcsl COOTBETCT-
BHE COOPYKEHUS ITPOEKTY, a Takke TpedoBanusam I1YD u CHull.

MerTanminueckue onopHble KabeabHble KOHCTPYKIUHU JOJIKHBI ObITh yC-
TaHOBJIEHbI Ha paccTosiHuu 0,8...1 M ogHA OT APYroil Ha rOPU30HTAIBHBIX
IIPSAMOJIMHENHBIX y4acTKax. B MecTax moBOpPOTOB TpacChl paCCTOSHUE MEXKIY
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KOHCTPYKILUSIMU BBIOMPAETCSA MO MECTY C YUETOM JIOIyCTUMOTrO paauyca H3-
ruba kaOeseil, HO He OoJiplIe YeM Ul NpSIMBIX y4acTKOB. Bce meramnnye-
CKHME KOHCTPYKLHH TOJKHBI UMETh aHTUKOPPO3HOHHOE MTOKPBITHE.

[lepen mpoxnankoil kabenelr B COOPYKEHHSIX MPEACTABUTEH IKCILTya-
TUPYIOLIEH OpraHu3aluyd OCMAaTPUBAIOT TOTOBHOCTh TPACCHI IS MPOKJIAIKU
Ka0eneil:

® KpeIUICHUE 3aJIeJIaHHbIX B CTEHBI TPYO;

e nuaMeTp TpyO M X COOTBETCTBHUE JUISl IPOEKTHONW MapKu Kades;

® KpEIUIEHUE KOHCTPYKLHN (CTOEK, ITOJIOK) U PACCTOSIHUE MEXKy HUMHU
10 TOPU30HTAIIN U BEPTUKAJIH;

® OKpAacKy METaUIOKOHCTPYKIUI (0OCOOCHHO B MECTax MPUBAPKH);

® OTCYTCTBHE TE€YH BOJIBI U BOJBI B IPHUSIMKAX;

® JCIPAaBHOCTH 3JEKTPONPOBOAKU M HaJIMUUE JIaMIl (IpU HEOOXOAUMO-
CTHM Ha II0BOPOTax YCTAHOBUTH JIONIOJHUTEIBHOE OCBEILECHUE);

® OTCYTCTBHE IIOCTOPOHHHUX MPEIMETOB 110 BCEH Tpacce;

® paccTaBJI€HHbIE IO BCEH TPACCe JUHEHHBIE U YIJIOBbIE POJUKH (YIJIO-
BbI€ POJIUKU JOJIKHBI OBITh 3aKPETUICHBI).

[Tocne BBIOJIHEHUS TIEPEUYUCIICHHBIX TPeOOBaHMI paszpelraeTcss Mmpo-
KJIaJiKa Kalessli U COCTaBIIAETCS aKT Ha CKpPbITblE pabOThl W aKT MPUEMKH
COOPY’KEHHUS NOJI MOHTaXX Kabesnei. [ mpokiaiKu B TyHHENISIX pa3pelaeT-
Csl IPUMEHATDH TOJIBKO Kabenu ¢ Heroprouumu odosnoukamu. Ilpu nByctopoH-
HEM PacIoJIOKeHUH KaOeIbHBIX KOHCTPYKIMNA KOHTPOJIbHBIE KaOenu cieayer
pasmeniaTth MO0 BO3MOKHOCTH Ha IPOTHBONOJIONKHON CTOPOHE OT CHJIOBBIX
ka0eneil. [Ipu OTHOCTOPOHHEM PACIIONIOKEHUU KOHCTPYKIMM KOHTPOJIbHbBIE
Kabenu ciefyer pa3Meniarh 0/ CUIOBBIMU KaOeIsIMU U pa3feisiTh UX FOpH-
30HTAJIBHOW MEPErOPOIKOM.

[Ipy mpuMEHEHUH aBTOMATHYECKOrO IOKAPOTYILEHUs C HCIOJIb30Ba-
HUEM BO3yIIHO-MEXAHUYECKOM IEHBI WINA PACIBLICHHON BOJBI IIEPErOPOIKH
JIOIyCKAeTCsl HE yCTaHABIIUBATh.

CunoBble kabenu HanpspkeHHeM a0 1 kB cienyer mpokianbiBaTh MOJ
ka0ensiMu HanpspkeHueM Bblilie | kB 1 pa3nenarts uX rOpu30HTaIbHON Hepe-
ropoakoi. Paznuunbie rpynnbl kabened, a UMEHHO, padoune U pe3epBHBIC
HalpspbkeHueM Bollie 1 kB, pekoMenayercst mpokiaaapiBaTh Ha Pa3HbIX IOJI-
KaX C pa3JelICHNEM UX TOPU3OHTAIBHBIMA HECTOPAEMBIMH MEPETOpOIKaMu. B
KaueCTBE MEPEropoIoK PEKOMEHAYIOTCSI aCOOLEMEHTHBIE TUIUTHI MPECCOBAH-
HbIE HEOKPALIECHHBIE TOJIIHHON HE MEHEE § MM.

[Ipoknanky OpOHUpPOBaHHBIX KaOeseil Bcex ceueHUd 1 HeOpOHUPOBAH-
HBIX CEYEHHEM JKHWJI 25 MM2 M BBILIE CJIEIYET BBIIOJIHATh O KOHCTPYKLUSAM
(monkam), a HEOPOHUPOBAHHBIX KaOeyel ceueHueM Xuil 16 MM2 U MeHee —
Ha JIOTKAX, YJI0O)KEHHBIX Ha KaOeIbHbIE KOHCTPYKIUH.
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Kabenu, mposyioskeHHbIE B KOJUIEKTOPAX U TYHHEJSX, JOJKHBI ObITh JKe-
CTKO 3aKpEIUIEHbl B KOHEYHBIX TOYKaX, C 00EUX CTOPOH U3TrMOOB U Y COEIU-
HUTENBHBIX My(pT. Bo n30ekaHne yCTaHOBKHM JOTOJHUTEIHHBIX COCIUHU-
TEIBHBIX MY(T CJIeAyeT BHIOMPATH MPEANOUYTUTEIBHYIO CTPOUTEIBHYIO JJIH-
Hy kabeneit. Kaxayro coenMHUTEbHYI0 My(TY Ha CHIIOBBIX KaOemsix clieny-
€T YKJIa/IbIBaTh Ha OTJEILHON MOJIKE OMOPHBIX KOHCTPYKIMU U 3aKIH0YaTh B
3aIUTHBINA MPOTUBOMOKAPHBIM KOXKYX, KOTOPBII JTOJKEH OBITH OTIENEH OT
BEPXHUX M HIWKHUX Kabesiell Mo Bcel IIMPUHE MOJOK 3alIUTHBIMU acOole-
MEHTHBIMH TIEPETOpPOAKaMU. B KakJ0oM TyHHENIe W KaHalle JIOJKHBI Mpey-
CMaTPUBATHCSI CBOOOHBIC PSI/IbI MTOJIOK IS YKJIAJIKU COEAMHUTEIBHBIX MY(T.

Jlns mpoxona kaOeneil 4yepe3 NEPEropoiKd, CTEHbl U TMEPEKPBITHS
JIOJDKHBI OBITh YCTAHOBJICHBI MAaTPpyOKH M3 HecropaeMbix TpyO. B mectax
npoxoja kaldesnei B TpyOax 3a30pbl B HUX JOJKHBI OBITh TIIATEIBHO YIUIOT-
HEHbl HECTOpaeMbIM MaTepuaioM. MaTepuas 3amojHeHus JoJIKeH olecrie-
YMBaTh CXBATHIBAHUE W JIETKO MOJAABAThCS Pa3pyLUCHUIO B CIydae MpPOKIIaI-
KU JIOTIOJHUTENbHBIX KaOellel WM MX 4YacTUYHOM 3ameHbl. Hecropaemsbrit
MaTepHall AJid YIIIOTHEHUSI MOKET ObITh MPUHAT O CIEAYIONIEH pelenType:
a) IIEeMEeHT C TieckoM B oTHomeHuu 1:10; 6) riamHa ¢ IEMEHTOM U TEeCKOM B
otHomeHuu 1,5:1:1; B) TMMHA ¢ MECKOM B OTHOIIEHUH 1:3; T) mepauT c ane-
06acTpoM B OTHOIICHHH 1:2.

Ecnu kabenb OHON CTPOUTENBHOM JUIMHBI MOAJEKUT YACTUYHOU MpO-
KJIQJIKE B KOJIJIEKTOPE WK TyHHEJE, a Ha JPYTroi YaCcTu TPAacChl — B 3eMJI€, TO B
TaKUX CIIy4asix ClIeyeT MPUMEHATh Kabellb ¢ HapyHbIM MOKpoBoM. Cropae-
MBIl IOKPOB yAAJIAETCS TOJBKO HAa y4acTKE BCEH TpacChl BHYTPU TYHHEIS J10
caMoro MecTa BBIXOJa M3 HEro 3amlojUIMLO C 33JeJKOW TpyObl WM IpoeMa.
[IpumeHeHne B KaOENbHBIX TYHHESIX HEOPOHUPOBAHHBIX KaOesel ¢ MOJUITH-
JIEHOBOM 000JIOUKOM MO YCIOBUSAM MOKAPHOU OE€30MACHOCTH 3aIPEIaeTCs.

[lepen npoxkiaakoit kabens TpedyeTcss U3MEPUTh IJIMHY KaOeabHOM Jn-
HUU B COOTBETCTBUU C MpoeKToM. [[ns mpoknaaku kabeyss B MPOTSIKHBIX
TYHHEJISIX HEOOXOAMMO TAKKE YTOUHUTh PACIIOIO0KEHNE MECT, OTKYAa MOKET
MPOU3BOJAUTHCS 3aTSKKa Kalessl B TyYHHENb WIH KOJIJIEKTOP (KOJIOALbI, BEH-
TUISIUUOHHBIC AXTHI U T. 1I.), U ONPEIEIUTh (PaKTUUECKOE PACCTOSHUE MEXK-
Iy HUMU.

MexaHu3upoBaHHasi packaTka kabens B TyHHENSIX, KaK MPaBHIIO, TPO-
U3BOAMUTCS TSKEHUEM ¢ TToMoIIbio jebeaku. [Ipu pasmoTke 6apaban ¢ kade-
JeM HeoOXO0JIMMO YCTaHOBHUTH Ha JIOMKpaTax Ha OJHOM KOHIIE Tpacchl (puc.
3.34), a Ha IPYyroM KOHIE — TATOBYIO JIeOEAKY, PACCTaBUTh BIIOJb TPACCHI
JMHEWHbIE W YTJOBBIE POJIMKU (PacOpPHOTO WM BHUHTOBOTO KpPEIUICHUS),
packaraTth KOHeIl JICOSIKU |, MPUKPETIHUB €r0 K KOHITYy KaOessi, MpOTSHYTh Ka-
OeJib 10 Tpacce, MOCJe 3TOr0 BPYUYHYIO MEPEJOKUTh €ro Ha OTBEICHHOE Me-
CTO Ha KaOEJTbHBIX KOHCTPYKIIHSIX.

104



7

L

b i LITITINN T T
L 1

llllulil:l [ A TR — | -—

V 4

3

Puc. 3.34. Packamxa xabens 6 mynnene.
1 — bapaban c kabenem; 2 — yenogwle poauku, 3 — IuHeliHble POTUKU,
4 — yenosoti ponuk Ha nogopome mpaccel, 5 — kabenv, 6 — Kanam aebeoKu

Ecnu Henw3s packarath kabenb Ha BCIO HEOOXOAUMYIO JUIMHY, TO TOCIHE
3aMepa ero Bpy4HYIO0 CMaThIBalOT ¢ 0apabaHa HAa HEJOCTAIOILYIO JJIMHY, OTpe-
3a10T U BPYYHYIO 3aBEPIIAIOT MPOKIIAJKY €r0 ¢ MPUMEHEHUEM METO/1a IIETIIN.

[Ipoknanky Manoro uucia kabenei B TYHHENSX U KOJUIEKTOpax HeOOJIb-
I0M POTsKEHHOCTH (110 50 M), 0COOEHHO MPU PEMOHTHBIX paboTax, IeyIeco-
o0pa3HO MPOU3BOAUTH BPYUHYIO. JIJIs 3TOro 1Mo mHpeIBapUTEILHOMY 3aMepy
Tpacchl OTPE3ar0T Kabesib He0OXOAUMOMN JJIMHBI, OTPE3aHHBIM y4acTOK Kaless
BPYYHYIO TEPEHOCAT M YKJIAJBIBAIOT Ha MpEAHA3HAYCHHOE JIJII HETO MECTO.
Kabenps Ha moyikax uii acOOIIEMEHTHBIX MEePEeropoaKax JA0KEH OBbITh YIIO0XKEH
0e3 HaTsHKEHUS, TaKKe 0e3 HATSHKEHUS OH JIOJDKEH OBITh YJI0KEH B TpyOax.

Kabenu, mposokeHHBIE TOPU3OHTAIBHO IO METALIOKOHCTPYKIIUSIM,
JOJDKHBI OBITh JK€CTKO 3aKpPEIUICHBI HEIOCPEICTBEHHO Y KOHIIEBBIX 3aICIIOK,
Ha MTOBOPOTAX TPACCHI C 00EUX CTOPOH U3TUOOB My COSUHUTENBHBIX My (T C
obenx cTopoH. [Ipu BepTUKAIBHON MPOKIIAIKE KaOeIH TOKHBI OBITh 3aKpe-
IJICHBI 3a KXyl KaOeIbHYI KOHCTPYKIIHIO. PaccTosHUs MeXay BepTH-
KaJIbHBIMU KOHCTPYKIUSMH JOJKHBI OBITh yKa3aHbl B MPOEKTe. Mexmay He-
OpOHHPOBAHHBIMH KaOEIsIMH CO CBUHIIOBOW MJIM aJIOMHUHHUEBOM 000JI0UKOM H
METAJUTMYECKUMH OTIOPHBIMU KOHCTPYKITUSIMU JIOJDKHBI OBITH TTPOJIOKEHBI
AIACTUYHBIC TPOKIAJIKM W3 HETOPIOYero marepuajna (Hampumep, JIMCTOBOMN
acOecT, TMCTOBOM MOJMBHHIIXJIOPU) TOJIIIUHONW HE MEHEE 2 MM, TIpeIoXpa-
HSIOIIHE 000JIOUKY OT MEXaHMYECKUX MOBpexkaeHu. HeOpoHnpoBaHHbIE Ka-
0enu ¢ IacTMaccoBOM 000JIOYKOM JOMyCKaeTcsl KpenuTh ckobamu (XoMyTa-
Mu) Oe3 mpokianok. Metaminueckas OpoHsi kaOesel, MpOKJIaabIBaeMbIX B
TYHHEJSIX, JOJDKHA UIMETh aHTUKOPPO3UOHHOE IMTOKPHITHE.

PaccrosiHue mexay mojikamMu KaOeabHbIX KOHCTPYKIIMH MPU TMPOKIAIKE
CUJIOBBIX KabOeneit HanpsikeHueM 10 10 kB nomkHo ObITh He MeHee 200 MM.
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PaccTostnue Mexay mojkamMu IpH YCTAHOBKE OTHECTOMKOMN Meperopo-
KU TIPU OpOKIaKe Kadenel A0MxKHO ObITh HE MeHee 200 MM, a mpH yKIIaJaKe
coequHUTEIbHON MyPThI 250 MM mmu 300 MM — B 3aBUCHUMOCTH OT THUIIOPa3-
Mepa My(QTh.

3.7. Ilpokaaaka ka0esei Ha JIOTKAaX

JloTku mipeHa3HAYEHBI JIs1 OTKPHITON MPOKIAIKU Kabesei Tam, Tie 1Mo
JIEUCTBYIONIUM TIpaBUiIaM MPOKJIajKa kabenel B CTalbHBIX TpyOax HeoOs3a-
TenbHa. JIOTKM YyCTaHABIMBAIOTCSA B CYXHUX, CBIPBIX U KAPKUX MOMEIICHUSX,
B MIOMEIIEHUSAX C XUMUYECKH aKTUBHOW CPEJIOH.

Pexomenayercs npuMeHSTh JIOTKU 3aBOJACKOTO U3rotoBieHus tuma HIL.

Ha notkax pazpemiaercs Npou3BOAWTH MPOKIAAKY HEOPOHHPOBAHHBIX
CHTOBBIX Kabeneil HanpsukeHreM 10 1 kB 1 ceuenueM He Gomee 16 M’

JIoTKM yCTaHABIMBAIOTCA HA OMOPHBIX KOHCTPYKLHSX MO CTEHAM U IO
MEPEKPBHITHSIMU HAa BBICOTE HE MEHEe 2 M OT YPOBHS I10JIa WIIM Ha TUIOLIAAKAX
OOCTy’KUBaHUSI B MECTax, IJI¢ HET OMACHOCTH MEXaHWYECKUX MOBPEKICHUIA
kabenei. B aeKkTpoTeXHUYECKUX MOMENIEHUIX, 00CTYKUBAEMBIX CIIEUAIBHO
00y4YEHHBIM MEPCOHATIOM, BbICOTa PACIOJIOKEHHUS JTOTKOB HE HOPMHUPYETCSL.

[Ipu ycTaHOBKE JIOTKOB MapaliedbHO C TPYOOIIPOBOJAMHU PACCTOSHUE MEXK-
Ty JIOTKaMH WK KOpoOaMu 1 TpyOOonpoBoiaMH AOJKHO ObITh He MeHee 100 mm, a
OT TpyOOITPOBOIOB C FOPIOYMMHU >KUJIKOCTSIMU U I'a3aMu — He MeHee 250 MM.

[Ipn mepeceueHun JOTKaMU Tpacc ropsyux TPyOOIPOBOJIOB, a TaKkKe
MpHU MapaJijieIbHON MPOKIIAJIKE C HUMH JTOJDKHBI OBITh IPUHATHI MEPHI 110 3a-
nMTe Kabene OT BO3JEWCTBHUS BBICOKOW Temmeparypbl. Mepbl 3aliuThl
JTOJKHBI OBITh YKa3aHbI B IPOEKTE.

[Ipokmanky kabGenel Ha JIOTKaX CIEAYET BBINOJHITH TSHDKEHUEM KaHaTa
0 poJIMKaM C ToMolIpio Jebenku. KabGenmn packaTblBarOTCS MO POJIMKAM
BJIOJIb JIOTKOB C MOCJEAYIOLIEH YKIIAJAKOW Ha OTBEJICHHOE MecTo. Ponnku yc-
TaHABJIMBAIOTCS HA PAacCTOSHUM HE Oojiee 2 M Apyr OT JApyra, a TakkKe Ha
KOHIIaX M B MECTaxX MOBOPOTA TPACCHI, IPUYEM POJIUKH, YCTAHABINBAEMBIC B
MeCTax MOBOPOTa TPACChl, NOJKHBI oOecreunBaTh M3rud kabeseil ¢ paany-
COM He MeHee AomycTuMoro. [Ipoknaaky HeOpoOHHMpPOBaHHBIX Kalenei ¢ Iia-
CTMAacCOBOM 00OJIOUKOI Ha MPSAMOJMHEMHBIX YYAaCTKAX TPACCHI JOIYCKAaeTCs
POU3BOAUTH Oe3 posiukoB. [ToabeM u ykinaaky kaOenel Ha JIOTKA Ha KOPOT-
KMX Y4YacTKaxX TPacChl CIEIyeT BBINOJHATH C MEPEIBUAKHBIX BBIIICK, IUIAT-
dbopm, moaMocTeil, cTpeMsiHOK U T. 1. KabGenu Ha J0TKax cienyeT yKiajbl-
BaTh OJIHOCJIONHO (OJHOPSHO) C MPOMEXYTKAaMU MEXAY HUMHU B CBETY IIO-
psalKa 5 MM, MMy4KaMH B OJIMH CJION (Psi) C paCCTOSTHUAMH MEXKIY ITyYKaMU B
cBery 20 MM, OAHOCIONHO 0€3 MPOMEXYTKOB MEXAY KaOelsiMU U MHOTO-
cioiHo. Yncino kabeneil, ykiaapBaeMbIX Ha JIOTKaX, yKa3aHo B Ta0i. 3.3.
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Tabnuma 3.3
MaxkcuMaabHOe YHCJI0 Kadeeid, yKiaaabIBaeMbIX Ha JIOTKAX
MyYKaMH M B OJIHH Psi/i, B 3aBHCHMOCTH OT HAPYKHOI'0 INaMeTpa

Tu [upuna | Hapyxuseii | Yucno Hucno kabenei,
Tun kabenst totka | 0T, JIUaMETp | My4KOB, IT.
MM Kabes, MM LLIT. B ITy4Ke Beero®
KJ140 400 10 16 4 40/26 36/24
or 11 o 12 4 32/19 28/15
or 13 1o 15 4 24/13 20/11
ot 16 10 9 4
CHIOBOI ot 20 1o 23 4
TPEXKUITbHBIN o1 24 10 30 4
CEYEHUEM KJ120 200 1o 10 4 20/12 16/9
710 16 Mv? or 11 go 15 4 12/6
or 16 10 24 4 &/5
ot 25 o 30 4
KJI10 100 or 10 0 15 4 8/1
KJI5 50 ot 10 o 15 4 4/1

e == RN W R AL W R Loy S

KJ140 400 710 8 12 96/30 84/24
o1 9 110 11 12 72/20 60/19
or 12 10 14 15 12
12
c 5 KJ120 200 70 8 12 48/14 36/10
uiIoBoM or 91012 12 24/9
22‘;‘:;;2&“““ or 13 10 15 12
> 100 710 8 12 24/12 18/9
20 16 MM KJT10 ot 9510 11 9 12/7 10/6
ot 12 1014 15 12
10
KI5 50 10 8 12 12/6
or 9 o 12 9 9/5
or 13 no 15 4 4/3

* B uncnurene yka3aHo 4nucio kabeneil B mydke, B 3HAMEHATEIE — MPH YKJIAKe B OJIMH PSJI.

Kpemuienue kaOerneil, mpokiIagpBaéMbIX Ha JIOTKAaX Ha MPSIMBIX y4yacT-
Kax Tpacchl MPH TOPU3OHTAJILHOW YCTAaHOBKE JIOTKOB, HE Tpedyercs, 3a HC-
KIIIOYCHHEM CIIy4aeB PACIOJIOKEHHS JIOTKOB IJIAIIMs Ha OMOPHBIX MOBEPX-
HOCTAX. B mocnennem cimyyae kperuieHune kabeneil JOMKHO BBITIOMHATHCS C
uHTepBanoM He Oonee 1 M. [Ipu BepTUKATEHOM PACIONOKEHUH JOTKOB Kpe-
MJIeHUE Kabesel TakyKe JOJKHO BBITOTHATHCS C MHTEPBAIOM He Ooliee 1 M.

[Ipu mpoxnanke kabeneld Ha JOTKax IMy4YKamMyd KaOeIW B KaXIIOM ITy4YKe
JIOJDKHBI OBITh CKPETUIEHBI MEXTY COOOM U C JIOTKaMu OaHnakamu. PaccrosiHue
MeXIy OaHAaKaMH Ha TOPU3OHTAIBHBIX NPSMOJIMHEHHBIX YYacTKaX TPacChl
JIOJDKHO OBITH He Ooee 4,5 M, a Ha BepTUKAIBHBIX — He Oonee 1 M. B mecTax mo-
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BOPOTa TPAcChl AL BCEX CITy4aeB pacIioiOKEHUs! JIOTKOB KaK MU MPOKIAIKE OT-
JeTbHBIX KaOemnel, Tak U NP MPOKIIAJIKe B MydYKaX KpervieHHe Kalesel TOKHO
NPOU3BOAUTHCS JI0 U MOCJe IOBOpOTa Ha pacctosiHuu He 6onee 0,5 M. Kperuienue
kabereil Ha JIOTKaxX CJIEMyeT BBIMOIHSAThH TIOJIOCKOHN C MPSDKKOM, XOMYTOM, CKOOOM
u T. 1. [Ipu kperiennn HeOpOHMPOBAHHBIX KaOesel U MPOBOIOB METAITMYECKUMU
OaHIakaMl U CKOOaMHM HEOOXOAMMO B MECTaX KpEIUIEHUs KaOeiab 0OepThIBATH
MSITKOM IPOKJIAIKOM TOJIIMHON HE MEHee 2 MM U3 acOecTa, NOMMBUHWIXJIOPUIA U
T. 1. MapkupoBKy Kaleleil, TpojI0KEeHHbBIX B JIOTKaX MHOTOCJIONHO WM ITyYKaMH,
PEKOMEHYETCS IPOU3BOIUTD TOJIBKO Y KOHIIEBBIX 33/IEJI0K.

3.8. [Ipokaaaka kadeJieil HA 3CTaAKAAAX U B rajepesx

[Tpoknanka kabeneit HanpspkeHueM 10 10 kB ceuennem no 240 MM Ha
ACTaKaJax M B rajiepesix NPUMEHSETCS Ji BHYTPU3aBOJICKUX AJIEKTPUUECKUX
CeTEel MO TEPPUTOPUSAM MPOMBIIUICHHBIX Npeanpuaruil. [I[pumenenue crienu-
aIbHBIX KaOENbHBIX 3CTaKaJ PEKOMEHIYETCS B KauecTBe OCHOBHOTO BHUA
MPOKJIAJIKK Kabeled MO TEePPUTOPUSIM XHUMHYECKUX U HEDTEXUMUUYECKUX
NpEeANPUSTUNA, TJI€ HE UCKIIF0YEHA BO3MOKHOCTh Pa3JIMBKH BEILIECTB, pa3py-
IIUTEIBHO JEHCTBYIONMX Ha 000J0uku KaOeneit. Jlomyckaercss Takxke HC-
M0JIb30BATh TEXHOJOTUYECKUE ICTAKA/Ibl 1JI1 COBMEIICHHON MPOKIIAIKH TPY-
6o1poBo10B 1 Kabeneit. OCHOBHBIE THUITBI KaOETHHBIX ICTAKA/ BHITIOTHSIIOTCS
HEMPOXOIHBIMU K€JI€300€TOHHBIMU U METAJUTMYECKUMU, TPOXOJHBIMU HKeJle-
300€TOHHBIMHU, METAJUIMYECKUMH U KOMOMHUpOBaHHbIMHU.  HempoxoaHsie
ACTaKaJbl BBITIOJHSIOTCS TaKUM 00pa3oM, 4TOOBI OblIa BO3MOKHOCTH OOCITY-
YKUBaHUS UX CO CIEIUAIbHO 000PYA0BaHHBIX MAIlIUH.

Ha puc. 3.35 npencrasiieHsl ranepeu, KaOeabHbIE 3CTaKaJbl C COJIHIIE-
3aIIUTHBIMU KO3BIPhKaMH M 0€3 HUX Pa3UYHBIX WCIOJHCHWA W3 YHUDUIIN-
pPOBaHHBIX 3JIeMeHTOB. [Ipu coBmMelIeHHOW MpOoKIIaKke TPyOONpOBOJAOB U Ka-
OeJieil rcTakaabl HOMKHBI UMETh MHIUBUAYyalIbHOE ucnonHeHue. [lo kabenb
HBIM 3CTaKaJlaM MPUHATHI OCHOBHBIE PACCTOSHUS MEXAY oropamu 6 u 12 m.
Ha oTnenbHBIX y4acTKax Tpacchl MPU HEOOXOIMMOCTH PACCTOSHHUE MEXIY
OIOpamMu MOKET OBITH 9 M.

OcHOBHas BBICOTa COOPYKEHHUSI ICTAKaJa OT MOJOTHA aBTOJOPOTHU IpHU-
HATa paBHOW 5 M. Ha TeppuTopusix, rie OTCyTCTBYIOT IIEPECEUECHUS C JOPO-
ramu, BbICOTa JOJKHA OBITH 2,5 M (OT IMJIAHUPOBOYHOM OTMETKH 3EMIIH) C
Mepexo/laMu B MECTAX MEPECEUEHHUSI C TOPOTraMH Ha BBICOTY:

5 M — [IpU NIEPECEUEHUHN C ABTOI0POTaAMU;

6 M — P MIEPECEYCHUH C HEIEKTPUDUIIMPOBAHHBIMU KEJIE3HBIMU J10-
poramu (OT FOJIOBKH PENIbCa);

7,1 M — npu TIEPECEUCHUN C AIEKTPUPHUITUPOBAHHBIMU KEJICIHBIMH J10-
poramu (OT TOJIOBKH PEJIbCa).
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Puc. 3.35. Ilpoknaoka kabeneii ha KabenbHbIX 3cMaKaodax

C COJIHYe3auumHbIMU KO3bIpbKAMU U be3 COJIHYE3AauUNIHbIX KO3bIPbKOE.!
a— 3cmaxkaoa HenpoxoOHas Jicene300emonHas; O — 3CMaKada NPOXOOHAs. MEMALIUYECKASL:
6 — 2anepest 00HOCMOPOHHSSL; € — 2anepesi O8YCMOPOHHSA MEMANLIUYECKAsl,

0 — eanepes mpexcmeHHas KOMOUHUPOBAHHASA, € — ICMAKa0a HenpoxoOHas dicene300emonHas 6e3 contye-
3AUIUMHBIX KOZBIPHKOG, JHC — ICMAaKada npoxoonas 63 CoMnye3auumnblx Kosvipvkos, 1 — dcene3o00emon-
Hoe ocHoganue, 2 — dcene300emonHasn KoaonHa, 3 — Memaniudeckas KOJIOHHA, 4 — connyesauum-

HbLI KO3bIPEK,; 5 — ocene3obemonnas danka; 6 — kabeibHas KOHCMPYKYus (CMOUKa u NoaKu);
7 — kabenu; 8 — cmayuoHapHvle CONHYe3auUmHble NaHeIu;
9 — cvemHvle connyesawumuole navenu, 10 — npoguirs cmanvHoll (MOILKO 8 MeCmax cmvika
connyesauumuvlx nauenetl); 11 — ocHoguvle Hecyuue memaniudeckue gepmol,

12 — memannuueckuii Hacmun, 13 — memannuueckas mpasepca; 14 — xcenezobemonnas mpagepca,
15 — ocnosHvle Hecywue dcene3obemonnvie banku; 16 — cniownas ocHe3auumnas nepe2opooxd,
17 — cmoiixa; 18 — numa; 19 — coedunumenvuas mygpma,; 20 — koHmpoavHule Kabenu,

21 — nyuok kabeneii ceuenuem 16 mm’

2
!
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Puc. 3.35. (Ilpooonoicenue). Ilpoxnaoka kabeneti Ha KabenbHbLIX ICMAKAOAX
C CONMHYE3AUWUMHBIMU KO3bIPLKAMU U 63 COIHYE3AUUMHBIX KO3bIPbKOG

VYTl MOBOPOTOB 3CTaKajd, OTBETBJICHUS, MEPEXObl C OAHOU OTMETKHU
Ha JIpYTyl0, NMPUMBIKaHUS K 3[aHUSIM, BEPTHKAJIbHBIC IIAXThl U JIECTHUILIBI
BBITIOJIHAIOTCS MHIAUBUIYAIbHO B KaXKJI0M KOHKPETHOM Cllydae B 3aBHCHMO-
CTH OT MECTHBIX YCJIOBH.

be3 comHIEe3aluTHBIX KO3BIPHKOB 3CTaKa/ibl ObIBAIOT HENPOXOAHBIE U
MIPOXOHBIC: HEMPOXOAHBIC MPUMEHSIOTCS I NMpokanku 16, 24 u 40 kabe-
Jel ¢ mpojeTaMu MEXy ormopaMu 6M, a 1y pokiaaku 24 u 40 kabenei —
12 M; MpOXOJHBIE OJHO- U JBYXCEKIIMOHHBIC ICTAKAbl JHS MPOKIAIKUA 64 U
128 xabeneii ¢ mposeramu 6 u 12 M.

PaccrosiHue Mexy MOJIKaMu [0 BEPTUKAIM HA HENPOXOJHBIX 3CTAKa-
nax 200 MM, Ha MPOXOAHBIX 250 MM.

Paccrosinue o ropu3oHTanu MeXxay MojkaMu 1 M, HO OHO MOXET OBITh
YBEJIMYEHO MPHU pa3pabOTKe KOHKPETHOTO MPOEKTa C yYETOM HECYIIEeH Cro-
COOHOCTH KaOenbHbIX KOHCTpYKUMi. [Ipu npoknanke kadenell B alroMUHUE-
BOM 000J0uKe ceyeHueM xuil 50 MM2 u OoJiee paccTOsIHUE MEXAy KaOelb-
HBIMH KOHCTPYKUHUAMH JomyckaroTca 10 6m. CTpena npoBeca kabeneil Mex-
Ny KOHCTPYKUUSAMU JO0KHA ObITh 0,4 M.

JIst mpOKIJIaiKK MO ACTaKajiaM JOJDKHBI MPUMEHSThCS Kabenu Oe3 Ha-
PY’KHOT'O TOPIOYEro MOKPOBa, UMEIOIINE aHTUKOPPO3HUOHHYIO 3aILUTY, WU C
HApY>KHBIM 3aLUIUTHBIM MIOKPOBOM M3 HETOPIOUMX MaTEPUAIIOB.

Pacnionoxenue kabeyieM Ha MOJKaX, PACCTOSAHUS MEXAy KaOensimMu, yc-
TaHOBKA COEIMHUTEIbHBIX My()T M JIpyrue ycJiOBHs Takue ke, YTO U MpHU
MPOKJIAJIKEe Kabesei B TYHHESX.

MexaHu3upoBaHHas packaTka KaOelis B 3aKPBITHIX 3CTaKaJax TYHHEJIbHO-
ro tuna (puc. 3.36) MPOU3BOAUTCS C IIOMOIIBIO AJICKTPOJICOCIKH TSKCHUEM Ka-
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0ensl KaHaTOM C NMPUMEHEHUEM JIMHEWHBIX U YIJIOBBIX POJMKOB NPEUMYILIECT-
BEHHO PACIIOPHOTO THUIA IO TOMY K€ MPUHIIMITY, YTO U B OOBIYHBIX TYHHESIX.
[lepeknanka kabenelt ¢ pOJUKOB Ha OMOPHBIE KOHCTPYKLIMU MPOU3BOIUT-
csl BpyuHYH0. PackaTKy kaOessi 1o OTKPBITHIM KaOelIbHBIM U TEXHOJOTHYECKUM
ACTaKaJaM PEKOMEHIYETCsS MPOM3BOAUTH C MOMOLIbIO CIIEHUAIBLHO 000pyHo-
BaHHOW aBTOMAILMHBI (puc. 3.37) Mpy HATUYMUU YCIOBUM €€ MpPOXOAUMOCTU
BJIOJIb Tpacchl. B Ky30Be aBTOMAIMHBI JIOJKHBI ObITh YCTAHOBJIEHBI HA JIOM-
Kparax OapabaH ¢ kabejeM U HalpasJIsiollee POIMKOBOe ycTpoiicTtBo. IIpu ot-
CYTCTBUH CHELMAIBHO 00OPYA0BaHHOM MAaIIMHBI IPOKJIAJAKa MOXKET OBITh IPO-
U3BE/ICHA C TIOMOIIBIO IEKTPOJEOEAKH THKEHNEM KaOessl KaHaTOM I10 POJIU-
KaM (puc. 3.38). {1 3TOro yCTpolcTBO € pOJIMKAMU Ul paCKaTKU yCTaHaBIIU-
BA€TCs HA CTOMKaX KaOeNbHBIX KOHCTPYKLMH (€CH MOCIIEAHUE PACCUNTAaHbl HA
packaTky MO HUM Kabesst) ¢ paccTosHueM 3...5 M JApyr oT Apyra. B Hauane,
KOHIIE Y Ha [TOBOPOTAX TPACCHI IOJKHBI ObITh YCTAHOBJIEHBI YTJIOBBIE POJIUKU.

Puc. 3.36. Packamxka xabens na 3cmaxaoax myHHeNIbH020 MUuna.:
1 — bapaban c kabenem,; 2 — kabenv, 3 — yenogou ponux;
4 — nunetinvitl poaux; 5 — kanam, 6 — nebedka
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Puc. 3.37. Ilpoknaodxa kabeneii Ha OmKpbImMol HenPOXOOHOU ICMAKAoe ¢ NOMOUWBIO

cneyuanbHo 000py008AHHOU MAUUHDL: I — Gapaban ¢ kabenem,; 2 — npomssichoe
npuU8ooHOe yCmpoucmeo, 3 — GUHMOBOE YNOPHOE YCMPOUCME0 OJis pe2yIupO6KU 6blCOMbL NOObeMd Kabes;
4 — nramgopma Ons pazmewjeHus MOHMANCHUKOG NPU YKIdoKe Kabes
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KabGenp nocie packatku NepekiaplBalOT Ha OTBEJIEHHOE €My MECTO Ha
NOJIKax KaOeNbHBIX KOHCTpYKIui. PackaTka kabens Takke MOXET MpPOU3BO-
JIUTHCS 110 JIMHENHBIM U YIJIOBBIM POJIMKAM, YCTaHOBJICHHBIM Ha YPOBHE 3€M-
JH, C MOCJIEAYIOIMKUM OIBEMOM M YKJIaJKON Kabels Ha OMOpHbIE KOHCTPYK-
LMY HEMPOXOAHBIX 3cTakan. [Ipu kperenun kadesnei, MpoJ0KEHHBIX O TO-
PU30HTAIM Ha KOHCTPYKLUSAX, JOJDKHBI COOIOAATHCS TE K€ TPEOOBAHMS, UTO
U U1 KaOene, IpOJI0KEHHBIX B TYHHEAX.

Puc. 3.38. Packnaoxa kabensi Ha OmKpbImbiX 3CMaKaoax msajcenuem

3ﬂ€Kmp0ﬂ€6€0KOﬁ.' 1 — 6apaban c kabenem; 2 — kabenv, 3 — yeno6ou ponuk;
4 — qunelnviti poauk; 5 — kanam, 6 — nebeoka

3.9. IIpoknaaka kabdeJseii Ha Tpocax

Monrax kabeyeil Ha Tpocax PEKOMEHYETCs BBINOJHATH B TEX Clyya-
X, KOI/la Apyrue BUAbl MPOKJIaJKK Kabeaeil He MOoryT ObITh IPUMEHEHBI 110
TEXHOJOTHYECKUM, KOHCTPYKTUBHBIM WM SKOHOMHUYECKUM COOOpPaXKEHHSIM.
[Tpoknaaka cunoBbIX Kabemneil Ha Tpocax MPUMEHSAETCS B CETAX HaNpsKEHH-
em 10 | kB kak BHyTpu nomenieHui, Tak u BHe ux. KabenbHble MPOBOJKM Ha
TpOcax BHYTPH MOMELIEHUH (1I€XOB) BBINOJHAKOTCSA MO KOJOHHAM BJOJIb U
MOMNEPEK 3/1aHMs, a TakKe Mexay cteHamu (puc. 3.39), a BHE MOMEIICHHH,
KaK ITPaBUJIO, MEXAY CTEHAMU 31aHUM.

J{ns cunoBBIX JIMHUM, TPOKJIAABIBAEMBIX HA TPOCE, IPUMEHSIIOTCS TAKUE
xKe Kabenu, Kak W JJid MPOKJIAaJKH BHYTPU 3JIaHUW U COOpYKeHuil. Bbibop
Mapku kabens onpenensiercs npoekroM. Kabenu, npoknaapiBaeMble BHE 3/1a-
HUW, B TOM YHCJI€ U I10J OTKPBITBIMU HAaBECaMM, JAOJDKHBI UMETh 3aIUTHOE
HEroproyee Hapy>KHOE MOKPHITHE.
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Puc. 3.39. Hpomadka Kabens Ha mpocax. a— no koronnam; 6 — mo Juce ¢ Kpenienuem mpoca
u cmene, 8 — medcdy cmenamu, 1 — obxeam KoHeunwlil;, 2 — My@ma HAMANCHASL,
3 — kabenvHblil noOsec, 4 — mpoc Hecywuil;, 5 — 06x8am npomedcymoynulil; 6 — kabenw,
7 — konoHua, 8 — anxep; 9 — cmena; 10— 3axcum mpocogwiii

Bb16op Tpoca mpou3BOAUTCS B 3aBHCHMOCTH OT HECYIIEH Harpy3Ku.
B xauecTBe Hecyllero Tpoca NpUMEHSIIOTCS CIUIETEHHBIE U3 CTaJbHBIX OLMH-
KoBaHHbIX NpoBOoJoK KaHaTel mo ['OCT 3062-80 mmu ['OCT 3063-80, ro-
psuekaranas cranb kpyrias no ['OCT 2590-71. PaccrossHue mexay aHkep-
HBIMU KPEIUIEHUSMU HECYILEro TpOoca ONPEAEIseTCs B MPOEKTEe U JOJIKHO
ObITh He 6onee 100 M. PaccrosiHue Mexay NpoMeXyTOUHBIMU KPETUIEHUSIMU
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JOJIKHO OBITH HEe Oosiee 30 M TIpU MPOKIAAKE OJHOTO-/IBYX Kabenel cedeHu-
eM 10 70 Mm%, 12 M mpu npokiaake Gorbiie AByX Kaberei ceueHreM 70 MM’
1 BO BCEX CIIydasiX MPOKJIAAKU kabeneil ceueHuem 95 MM’ 1 Bbiie. Paccros-
HUE MEeXAy KaOeIbHbIMHU MOJBECKaMU AOHKHO ObITh 0,8...1 M. AHKepHbIE
KOHIIEBbIE KOHCTPYKLWH JOJDKHBI KPENUTHCA K CTEHAM WJIM KOJOHHAaM 37a-
HUI; KperieHue ux K 0ankam u ¢epMam He JI0MyCKaeTCsl.

Puc. 3.40. Ycmanoska ankepog na cmene u 00x6amos Ha KOJIOHHE:
a, 6 — na cmene ¢ Kpennenuem Ha 6OIMAx; 6 — HA CMeHe ¢ OMKUOHOT NAAHKOIL;
2, 0 — Ha KOJIOHHe Ha winunvKkax, 1 — ankep; 2 — 3axcum mpocosbii;
3 — Hecywuii mpoc; 4 — 6oam; 5 — my¢hma namsicnas, 6 — aHkep ¢ OMKUOHOU NAAHKOTU,
7 — obxeam kouyesoi;, 8 — wnunvka, 9 — konrouna; 10— obxeam npomexcymoutwiii

3aroToBKy HECyIIUX TPOCOB W KaOesel, KOMIUIEKTOBAHHUE 3aBOACKHUX
W3JIeJIUA U U3TOTOBJIEHUE KOHCTPYKIUMU MO YepTekaM CIeAYyeT MPOU3BOIUTH
Ha MOHTaXHO-3arOTOBUTEIBHBIX y4acTKaXx. 3aroTOBJIEHHbIE OTPE3KH TPOCOB
1 Kabeseil He0OXOAMMO 3aMapKUPOBATh U HAMOTaTh HAa MHBEHTApHbIC Oapa-
O0aHbl. AHKEpHBIC YCTPOMCTBA JOJDKHBI MPUKPEIUIATHCS K CTEHAM 3JIaHHUM ¢
MTOMOIIIBIO IIMUJIEK U O0JTOB, TMO0 TOBOPOTHOM OTKUIHOM IJIAHKH, KOTOpast
3aKJIaJIbIBAETCS YEpe3 3aroToBiieHHOE oTBepcTue B creHe (puc. 3.40). Kon-
[[EBbIC U TIPOMEKYTOUHBIE 00XBATHI KPETSTCS HA KOJIOHHAX 3/IaHUM CTSKHBI-
MU mnuibkamu. IlogbemM W 3aKpeIuieHHe HECYIIEr0 TPOCa, PACKAaTaHHOTO
BJIOJIb TPACCHI, MPOU3BOAMUTCS C aBTOBBILIEK, TUIPONOIBEMHUKOB, MOIMOC-
TEH, JIECOB U T. 1.
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YcTaHOBKY Ha aHKEpe HATSHKHOW MY(ThI, 3aKPETUICHHOW Ha KOHIIE He-
CYyIIIETO Tpoca, KOrja BTOPOM KOHEIl Tpoca 3aKpeIieH Ha APYroM aHKepe,
clieayeT MPOU3BOJUTH HATSKKOW Tpoca MOHTaXXHBIMHU OJokamu (ToJMcma-
ctom). Jljis 3TOro Tpoc cienyeT mpelBapUTEbHO BHITSHYTh BPYUYHYIO U 3a-
KpenuTh ero B 0soke (puc. 3.41).

OKOHUaTeNbHOE HATSKEHUE HECYIIEro TpOoca U PEryJIUPOBKa CTPEIIbI
npoBeca MpoUu3BOATCA HATsHKHBIMU MydTamu. CTpena mpoBeca Tpoca Mmocie
MPOKJAIKK Kabened nomkHa ObITh paBHOM 1/40...1/60 miuHBI mposeTa,
yTo s npojera B 6M coctraBiager 100...150 MM, a ans nposnera 12 m
200...300 mM.

PackaTky, moabsem M ykiaaky kaleseil B MOJIBECHbIC KaOeIbHbIE KOHCT-
PYKIIMH PEKOMEHYETCS BBIMOIHATH C MPUMEHEHHEM CICIIMAIBHBIX MEXaHM3-
MOB U TIPUCTIOCOOJICHUH. MOHTa)X OHOTO KaOesst MOXKeT ObITh OCYIIECTBIICH
COBMECTHO C MOHTa)XOM HecyIiero tpoca. C 3Toi 1enbio kabellb K Tpocy 3a-
KpPEIUISIETCS HETOCPEJACTBEHHO Ha 3eMJie, C TMOMOIIbI0 MOHTa)KHBIX OJIOKOB
WM J1e0CIKH OCYIIIECTBIISASTCS MOABEM BMECTE ¢ KaOelIeM M HaTsDKKa Hecylle-
ro Tpoca, a 3aTe€M W KPEIUICHHE Tpoca B aHKEPHBIX yCTpoilcTBax. Bce He
MMEIOIINE OKPACKH WM TajdbBaHOMOKPBITUS METAUIMYECKUE U OrOJICHHBIC
MeCTa CTaJIbHOTO TpOca BHYTPH MOMEIICHUI, a TAK)KE CTAILHON TPOC HA BCEM
MPOTSHKEHUH TPU MPOKIIAJKE BHE MOMEIIECHUN HE3aBUCUMO OT HAJIW4HMS IO-
KPBITHS JOJKHBI OBITh MOKPBITHI CMa3KoW (Hampumep, coiuaosiom). BayTtpu
MOMEIICHUS] CTaJIbHOM TPOC, MMEIOUIUN TalIbBAHOMOKPHITUE, TOKPHIBACTCS
CMa3KOM TOJILKO B T€X CIydasiX, €CJIM OH MOKET IMOJBEPraThCs pPa3pyllICHUIO
MOJ1 ISUCTBUEM arpecCUBHOM OKpPYXKalollel Cpe/ibl B MIPOIIECCE IKCILTyaTaluu.

4-//

27

Puc. 3.41. Ycmanoska na ankep namsjicHo My@dmol:
1 —mpoc necywuii; 2 — 3asxcum moumaoicHulil, 3 — noaucnacm, 4 — ankep;
5 — coeounumenvHas nianka mygmet; 6 — mygpma namsicrasn,; 7 — 3a#CumM mpocogulil
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3ammTa KaOeneil, MPOJIOKEHHBIX OTKPBITO Ha BO3JyXE, OT COJTHEYHBIX
JTy4ed NOJKHA OCYUIECTBIISTHCS B COOTBETCTBUU C YKa3aHUAMU, NMPUBEIICH-
HBIMH B ITPOEKTE.

3.10. becTtpanmeiiHas NPoKJIaaAKa Kadess B 3emiie

bectpanuieiiHas NpokJagka CUJIOBOTO OpPOHMPOBAHHOTO Kabens B
CBUHIIOBOM WJIM aJIIOMMHHUEBOM 000Ji0uke HampsbkeHueM 110 10 kB nomycka-
€TCsSl CO CHELMAIBHBIX CAMOXOJHBIX WJIM NEPEIBUrAEMbIX TATOBBIMU MeXa-
HU3MaMU Ka0eJeyKiaJyuKoB HO’KEBOTO THIIA.

Cnoco6 OecTpaHIIeHHON MPOKIAIKU Kabesas ¢ MOMOIIbI0 KabeaeykK-
JaJyuKa HOKEBOTO THUIA PEKOMEHJyeTCsl MpHU MPOKIAJKE Ha ydyacTKax Ka-
OENbHBIX TpAcC, YAAJIEHHBIX OT MOJA3EMHBIX COOPYKEHUI, B IpyHTaX MEPBO,
BTOPOM M TpeTbel KaTeropuil (mecyaHbIX M INIMHUCTBIX) 0€3 OrpaHM4YeHUN
MECT NMPUMEHEHHSI U JUTUHBI POKJIaIbIBaeMbIX Kabemeil.

Pa30uBka Tpacchl Ha MECTHOCTH JIOJKHA MPOU3BOAUTHCSA B COOTBETCT-
BUU C MPOEKTOM U pa3MeyuaThCsi BEXaMH, PACCTOSTHUE MEXKIY KOTOPBIMH OII-
penemnsieTcs mpeaesioM BUANMOCTH U peibedoM MecTHOCTH. Jlo Havana padot
M0 MPOKJIAJIKE Tpacca AOHKHA ObITh OYMIIEHA OT MHEH, BHIPOBHEHBI OYIpbI
IPYHTa, BBIIOJIHEHBI ChE3/bl Yepe3 OBparu AJs MOATOTOBKH pabodeil 30HbBI
npoxoja Kabeneykiaaduka.

7 5000 7 3
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Puc. 3.42. Ilpoxnaoka kabens kabeneykiaouuxom.
1 — mpaxmop muna 100 M; 2 — mpaxmop muna 100 MBI; 3 — kabeneyknaduux muna KY-150; 4 — exoonoii
JIomok kaccemol, 5 — 6apaban ¢ kabenrem; 6 — kabenvbHulil
mparncnopmep muna TK; 7 — noowc; 8 — kaccema ons kabens; 9 — kabeno

Pabora kabeneykiiagunka HO’KEBOTO TUIIa OCHOBaHA HAa IMPUHLHUIIE pac-
KJIIMHUBaHUS TPyHTa U 00pa30BaHus B HEM Ienu mupuHo 10 100 MM u rity-
O6uHol 10 1,2 M OT ypOBHS MOBEPXHOCTH 3eMJIU. B 00pa3oBaBIIyroCs IIeib
0 Mepe MPOABMKEHHUS KaOelleyKJIaquhKa 4yepe3 MPHUKPEIUICHHYI0 K HOXY
KacceTy yKJaJabIBaeTcsa Kabenb, cMaThIBaeéMblil ¢ OapadaHa, yCTAHOBIEHHOTO
Ha KaOeIbHOM TpaHCIOpPTEpEe. YCTPONCTBO «IOCTEIN», MPUCHINKA Kalems
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MEJIKOM 3eMiiel M MexaHuueckas 3aluTa Kabels Mpu 3TOM He TpeOyroTcs.
3aceinka Kabessi MPOU3BOAUTCS TPYHTOM, pa3pe3acMbIiM HOXKOM Kabeleyk-
Ja4MKa MPU €ro nepeiBUKEHUN.

Ha puc. 3.42 nokazana OecTpaHniieiiHas TpoKIaaka Kabemst kabeneyk-
gamgunkoMm tuna KY-150. B 3aBucumocTi OT Kateropuu rpyHTa U penbeda
MECTHOCTH MEpEeABMKEHUE KaOelleyKiIaquuka M KaOeIbHOro TpaHcIopTepa
tuna TKB-5 nmm TKB-6 ¢ GapabaHoM ¢ kabemeM MOXKET OCYLIECTBIISITHCS
TpeMsi-ceMbto Tpaktopamu tumna T-100M uimu T-100MBIT

CpenHsst CKOpOCTh TpOKIagKu Kabesst paBHa 2,4 km/4. Bo uzbexanue
MOBpEXJCHUS Kabenss KabeneyKiIaauuK JOJKEH IJIaBHO MEpPE/IBUTaThCs 1O
Tpacce 0e3 Pe3KUX TOJYKOB U TOPMOKECHUI.

[Tpu npoknaake ciaeayeT MEpPHOW IMJIAHKONH KOHTPOJIUPOBATH 3ariyOle-
Hue Kabens B rpyHT uepe3 kaxabie 20...50 M. Ecinu rimyOuna 3anoxeHus ka-
0eJist OKaXkeTcsl HeJJOCTATOYHOM, TO MPOKJIaAKa JOJIKHA ObITh MPUOCTAHOBIIE-
Ha U TPOJOJDKEHA TOJBKO MOCJE YCTPAHEHHS MPUYUHBI BHI3BABIICH OTKIIO-
HEHUE OT HOPMBI (OYMCTKA OT KOpHEH, ynaleHue MOCTOPOHHUX MPEIMETOB,
OoJbIIOe HaTsKeHUe Kabensi, HeoOXOIUMOCTh CMEHBI HOXed u T. m.). OT-
KJIIOHEHUE TIYyOMHBI  3aJIOKEHHUS KaOessi OT MPOEKTHOW JOMyCKaeTcs B
npeaenax 50 MM.

[Ipu mpoxnanke HEOOXOAMMO YUUTHIBATH CTPOUTENBHYIO JUIMHY Kale-
jeit Ha OapabaHax, 4TOObI COeAMHUTEIbHBIE MY(DThI MPUXOAUIUCH B MecC-
Tax yAOOHBIX JJI1 MOHTaXa M 3KCIUTyaTallud, U HE OKa3aJINCh B 3a00JI0YECH-
HBIX MECTaX, oBparax u T. A. [lepen okoHuYaHHWEM pa3MOTKHU Kabelsi ¢ OJTHOTO
OapabaHa KOHEII er0 BHAXJIECT CKPEIUIIETCS ¢ KOHIIOM Kabeus apyroro 6apa-
O0ana. B ropojax unu moceykax Ha y4yacTKax, UMEIOUIUX MOJ3EMHbIE KOMMY-
HUKAIlMU U TIEPECEUYEHUs C MHKEHEPHBIMU COOPYKEHUSMH, OecTpaHIIeHHas
IPOKJIAJIKa KaOesen 3anperaercs.

3.11. 3a3zemuienne kadeJieii U Ka0eIbHBIX KOHCTPYKIMA

3azeMJIeHUE METaUIMYECKUX 000JIoueKk U OpoHM Kalens, MeTaihye-
CKUX KOPIYCOB MYy(dT M KOHCTPYKIIHMI, Ha KOTOPBIX PACIONIOXKEHbI Kabenu u
MyQThI, TPOU3BOAUTCS Jisi OE30MaCHOCTH OOCIYHBAIOILIETO MepcoHana, a
TaKKe JJIs MPeIOXpaHEHUs CBUHIIOBOM WJIM aJTIOMUHHEBOW 000JIOYKH OT BbI-
TUTaBJICHUS B Psijie TOUEK IIPH MPoOOe U30ISAIUHU Kadesst Ha 3eMITIO.

B kaGenbHBIX JTMHUSAX K YaCTSIM, MOIJICKAIIUM 3a3€MJICHHIO, OTHOCSATCS
METAJUTMYECKHEe 000JI0UYKUA M OPOHSI CHIJIOBBIX M KOHTPOJIBHBIX Kabemneu, mera-
JMYeCKre KaOeTbHbIE COSIMHUTENILHBIE W KOHIIEBbIE MY(ThI, METAJUIMYECKHE
KabelbHbIe KOHCTPYKIIMHU, JIOTKH, KOp0oOa, TPOCHI, HA KOTOPHIX YKPEIUICHBI Ka-
Oemnu, cTabHbIE TPYOBI, B KOTOPBIX MPOJIOKEHBI KaOeH (B TTIOMEIICHHUSX ).
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Bbpons u meramnueckue 000104KH Kabenel JOMKHBI UMETh HaIeKHBIC
COEJIMHEHHUS 10 BCEH JJIMHE KaOEIbHON TUHUU MEXIY cO00M U ¢ MeTainye-
CKUMU KOPITyCaMH COCIMHUTEIBHBIX U KOHIIEBBIX MY (]T.

CoenuHenne OpOHM U OOOJIOYKUA C COCAMHUTEIBLHBIMU U KOHIIEBBIMHU
My(QTaM# BBITTOJHACTCS C MTOMOIIBI0 THOKUX MHOTOIIPOBOJIOYHBIX MEIHBIX
npoBOAHUKOB. Ha KoHIaX KaOenbHBIX JTUHUI MEIHbIC MPOBOJIHUKU MPHUCOE-
JAVHSFOTCS] K MAaruCTPaiy 3a3eMJICHHUS.

Ceuenue 3a3eMIISIIOLNIMX MHOTOMPOBOJIOYHBIX MEIHBIX MPOBOJHUKOB
JUISL CUJIOBBIX KaOesieil mpu OTCYTCTBUM JAPYTUX YKa3aHUM B MPOEKTE JTOKHO
OBITH HE MEHEE:

Ceuenue KU1 Kabenei, My CeueHHE IPOBOTHHMKA 3a3EMJICHHS, MM
1o 10 6
16, 25, 35 10
50, 70, 95, 120 16
150, 185, 240 25

BrlmoiHeHrEe HENMPEPHIBHOCTH 3a3eMJICHUSI Kabelss B MecTaX COeauHe-
HUSI CTPOUTEIBHBIX JIJUH Ka0Oems ¢ MOMOIIBIO CBUHIIOBBIX COCTUHUTEIHHBIX
My(dT OCYIIECTBISICTCS TOCJIEIOBATEILHBIM COSAMHEHUEM TPOBOJHUKA 3a-
3eMJICHHS C IOMOUIBIO MMAKK K OpoHE M 000JI0YKE KOHIIA OJHOr0 Kalens, 3a-
TEeM K CBUHIIOBOU My(dTe (B IIEHTpE €€), a 3aTeM K 000JI0UKe 1 OpOHE IPyTroro
KOHIIa kabens (puc. 3.43).

B Tex cmywasx, korga CBUHIIOBas My(Ta 3aIIUIIAETCS T€PMETHUYHBIM
KOXYXOM, MPOBOJT 3a3eMJICHHUS JODKEH OBITh MPUCOEAUHEH K OpOHE TaKuM
00pa3om, 4TOOBI OCTaIUCh CBOOOIHBIC KOHIIBI JUIsl IPUCOETUHEHHS K O0JITaM
3a3eMJICHHS KOXKYXa.

Puc. 3.43. 3azemnenue ceunyosoii coeournumenbHol Myghmaol:
a — mygma npednaznavena 0is YKIaoku 8 HecepmemuyHulil kodcyx muna K34,
6 — mygma npeonasnavena 0ns yKIaoKu & 2epmemuynsiii Kooxcyx muna K34I';
1 — mypma ceunyosasn mapxu CC; 2 — mecmo npunatixu myghmol Kk 000j104Ke Kabens,
3 — obonouxa kabens; 4 — OpoHA U3 NIOCKUX CMANBHBIX IeHm,; 5 — OAHOANCU U3 OYUHKOBAHHOTU
NPOBONIOKYU, 6 — MeCO NPUNALIKU NPOBOOHUKA 3a3eMIeHUs; 7 — MeOHblil MHO2ONPOBOIOYHbII
NpPOBOOHUK 3a3emieHusl; 8§ — KoHey NPo8oOHUKA 3a3eMieHUsl Ol NPUCOEOUHEeHUs 0O bom,
9 — onpeccosanHblii HAKOHEUHUK
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BrimonHeHne HempephIBHOCTH 3a3€MJICHHSI B MECTaxX COeIUHEHHs Kale-
Jeil ¢ MOMOIIBIO AMOKCHIHBIX COCTUHUTENBHBIX MY(T BBIMOIHATCSA C TIOMO-
HIbI0 COSMHEHHS MPOBOJHUKA 3a3€MIICHHUS, COCTOSIIETO U3 BYX OTPE3KOB,
KOTOpbIE TPUIIANBAIOTCA K 000JI0UKaM U OpOHENIeHTaM 00OMX KOHLIOB Kale-
el ¢ nomourpio naiiku. CoeAMHEHUE OTPE3KOB MPOBOJAHUKA 3a3e€MJICHUS
MEXAYy cO0O0M OCYHIECTBISIETCS B COEAUHUTEILHON MEIHOW T'Mjib3€ C MOMO-
mpto ornpeccoBku. [IpoBoj 3a3eMyieHHs TOMKEH ObITh B MOJMBHHIIXIOPU/I-
HOW M30JIS[UM WM C HAJIeTOM Ha HEro NOJUBUHWIXJIOPUIHON TpyOKOH, 1160
HEU30JINPOBAHHBIM C MOJAMOTKON M3 XJIOMYaTOOYMayKHOW JIEHTHI, IPOMa3aH-
HOU AMOKCHUJIHBIM KoMIayHAOM (puc. 3.44).

Puc. 3 44. Coeodunenue npooonuxom 3azemieHus KOHY08 Kabeisi 8 SINOKCUOHOL

COCOUHUMENbHOU Myque: 1 — kopnyc mygmot, 2 — memannuueckas 0060104Ka Kabeis,
3 — 6ponst uz nnockux newm,; 4 — 02Ccymosvlii NOKpo8, 5 — bandaxcu u3 OYuHKOBAHHLIX NPOBOJIOK,
6 — Mecmo npunaiKy NPOBOOHUKA 3A3eMIeHUs, 7 — 2epMemusupyouas nOOMOmKA,
8 — npoBOOHUK 3a3eMNIeHUs 8 NONUSUHUIXIOPUOHOU 000I0YKe, 9 — ONpPeccO8aHHAs MeOHAs 2Ub3d,
10 — uzonupyrowas noOMOmMKa NPOBOOHUKA 3A3EMIEHUS U 2UTLb3bl

JI1s KOHIEBBIX MY(PT M KOHLIEBBIX 33JI€JOK JUIMHA TPOBOJA 3a3E€MIICHUS
BBIOMpAETCA TaKOW, 4TOOBI 00ECHEYUTh €ro MPUCOEAMHEHHE K 00O0JIOUKEe U
OpoHe Kabens U K 3a3eMIISIIolieMy OOJITY METAJTMYECKOro Kopmyca My(Thl.
CBOOOAHBIN KOHEI| MPOBOJAA 3a3€MJICHHS, OKOHIOBAaHHBII HAKOHEYHUKOM
MyTeM CBapKH, MallKu WJIH ONPECCOBKH, MPUCOEAUHSAETCA K 3a3eMIISIOIIEMY
00JITYy ONMOPHOUN KOHCTPYKIMU MY(dThl WK 3aaenku (puc. 3.45). IlpoBona as
3a3eMJICHUS IPUCOEIUHSIETCS] K CBUHIIOBOM WJIM aJIIOMUHUEBON 000JI0UKE Ka-
Oens mpu moMmouM O0aHIaXka U3 OIMHKOBAHHOW CTaJbHOW MPOBOJIOKHU JUa-
MetpoMm 1...1,5 mm ¢ mocaenyromeit npunaiikoi npunoem [TOCCy 30...0,5.
[TpenBapuTenbHO MECTO MPUMANRKU K OOOJOYKE IOJKHO OBITh THIATEIBHO
OUYHUIIEHO U OONYKEHO: CBUHIIOBasg obOojouka — mpurnoeM mapku [TOCCy
30...0,5, a antoMuHUEBas — MPUIIOEM Mapku A.

[IpucoennHenne npoBoja Kk OpoHe MPOU3BOAUTCS ISl JICHTOYHOU Opo-
HU K 00erM OpoHeNeHTaM, a JIJIsl IPOBOJIOYHON OpOHH — IO OKPY>KHOCTH KO
BCEM IMpOBOJIOKaM. MecTa MpUCOEAMHEHUS AOKHBI OBITh MPEIBAPUTEIHHO
ouuilieHbl 10 Onecka u obmyxkensl npunoem [IOCCy 30...0,5, mocne 3toro
MPOBOJ JJIs 3a3€MJIEHUSI KpenuTcs OAHIaKOM M3 OLIMHKOBAHHOM CTabHOMN
IIPOBOJIOKHU AuaMeTpoM 1...1,5 MM u npunanBaeTcs Tem ke nmpurnoeM. Jlyxe-
HUE U Nailka MPOU3BOAATCS C IPUMEHEHUEM NasIbHOTO JKHUPA.
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Puc. 3 45. 3azemnenue konyesuoix 3aoenox KBb:
a — 6e3 mpaucgopmamopa moxa, 6 — ¢ mpaHcHoOpmMamopom moxa,

1 — memannuueckuii kopnyc 3a0eiku, 2 — 000104YKa; 3 — Mecmo naiku NPo8OOHUKA
3a3emieHus K 00onouke, 4 — banoasic;, 5 — Mecmo naiiku nPOBOOHUKA 3a3eMAeHUsl K OpoHe, — cKoba,
7 — 6poHs; 8 — Mecmo npucoeduHeHusi NPOBOOHUKA 3a3eMAeHUsL K CKoOe; 9 — NPOBOOHUK 3a3eMIeHUs,

10 — mecmo npucoeounens nNPoBOOHUKA 3A3eMIeHUs
K Kopnycy 3adenxu, 11 — mpancpopmamop moxa, 12 — nakoneunux

3azeMJIeHUE METAJUIMYECKUX 000JI0YEK OJHOKUIBHBIX KaOene B ceTsax
MEPEMCHHOI'O TOKa BBITIOJHACTCSA B COOTBECTCTBUH C YKA3aHUAMHU, ITPHUBCACH-
HBIMU B ITPOCKTC. 3a3eMIICHHE CTaJIbHBIX JIOTKOB H K0p060B AOJKHO ITPOU3-
BOAUTHCA HC MCHCC 4YCM B JIBYX MCCTax, KakK IIpaBUJIO, Ha oboux KOHIIax JIN-
HUMH. KpOMe TOro, KaXXa0€ OTBCTBJIICHHUC AOIIOJTHUTCIIBHO 3a3€MIIAACTCSA B KOH-
e €ro. B Tex clIy4dasdax, Korjaa JJOTKH WA Kop06a HCIIOJIB3YIOTCA B KaAYCCTBC
3a3€MJIIOUX ITPOBOJHUKOB, OO0JIZKHA OBITHL OOecIieueHa HCTIPCPBIBHOCTDH
AJIEKTPUYECKOM LIETIH.

Bce metamnmnueckue yacTu, mpuMEHseMbIe MPU MPOKJIAIKe Kadeaeh Ha
Tpocax, BKJIIOUas W HECyIIUMd Tpoc, AOJKHBI ObITh 3a3eMiieHbl. Hecyriuit
TpOC HCO6XOILHMO 3a3CMJIATh B IBYX MCCTax — C IMIPOTHUBOIIOJIOKHBIX KOHIIOB
— IIYTCM pa3bCMHOI'0 COCAMHCHUA CT'O THOKHMMH MNEPCMbIYKaMHU C 3a3CMIJIATO-
IMUMH ITPOBOAHUKAMHU WJIN C IIOMOIIBIO CBAPKH.
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AHKepHbIE, TPOMEKYTOUHBIE, OMOPHBIC U MOJABECHBIE KaOEIbHbIE KOH-
CTPYKLIMH 3a3EMJIAIOTCS Ye€pe3 TPOC MyTEM IUIOTHOI'O M HAJIE)KHOTO KOHTAKTA
MeXIy HUMHU. MecTa KperyieHusl Tpoca U KOHCTPYKITUI TOJDKHBI OBITh 3a4u-
IIICHBI JI0 METAJTNYECKOro Ojiecka u cMazaHbl coctaoM LIUATHM.

CranbHbie TpyObl, HCHIOJIb3yEMBIE JIJIs1 3a3€MJICHUS, TOJKHBI UMETh Ha-
JIe’)KHbIE coeMHEHUs. [Ipu OTKPBITON MPOKIIaIKe MOTYT NPUMEHSTHCS XOPO-
110 3aTSAHYThIC My(PTHI HA CYpUKE C KOHTPTAKOW HA CTOPOHE JJTMHHOTO yda-
CTKa pe3bObl (CIrOH) WJIM MHbIE KOHCTPYKIUH, JAIOUIUE HAJECKHBIA KOHTAKT.
[Ipu ckpbITON TPOKIAAKE JOJKHBI MPUMEHSTHCS TOJBKO MY(ThI Ha CypHUKE,
MpUYEM OHU JOJKHBI OBITH JIOMOJHUTEIBHO MPUBAPEHBI C KAXKIOU CTOPOHBI
B OJIHOM-JIBYX TOYKAX.

[Ipu TOHKOCTEHHBIX TPyOKaX HEJb3s PEKOMEHJI0BAaTh MPUBAPKY MYy(T
WU IPYTUX COEAUHUTEIIEH HEMOCPEACTBEHHO HA MOHTAaXe€ M3-3a BO3MOXKHO-
ro MpoKora TOHKOM cTeHKH TpyObl. [loaToMy mpu mpokiajnke 3Tux TpyoO Iie-
JI€CO00pa3HO MPEeABAPUTEIHLHO B MOHTXKHBIX MACTEPCKUX Y KOHIIOB OT/EIIb-
HBIX TpyO IpHUBapHUBaTh CTabHbIE (DJIAXKKU, a 3aT€M HAa MECT€ MOHTa)Ka MpPHU-
BapuBaTh MEXY (QIIa’KKamMH MEePEMbIUKH UM CBApUBATh (PIIaXKKU MEXIY CO-
6oii. KopoTkue otpesku TpyO, MpeHa3HauYCHHbIE IJI1 MEXaHUYECKOH 3allu-
Thl KaOEJTbHBIX JIMHUNA U TTPOXOSIINE YePE3 CTCHBI MW MEPEKPHITHUS, TOMYC-
KaeTcsl He 3a3eMJISATh, €CJIM BCE MPOJIOKEHHBIE B HUX KaOeId UMEIOT MeTall-
JUYECKYI0 000JIOUKY WJIM €CJIH TTOMEIICHHUSI, B KOTOPBIC BXOSAT KOHIIBI TPYO,
OTHOCSATCS K KaTEropuu 0€3 NOBBILIEHHON OMMaCHOCTH.

3.12. MapkupoBKka Ka0eJbHbIX JUHUMI

[lepen cnaveil B SKCIUTyaTallMI0 Ha BCEX MPOJIOKEHHBIX KaOemsix, a Tak-
K€ Ha BCceX My(TaxX M KOHIIEBBIX 3aJIeKaX JODKHBI ObITh YCTAHOBICHBI Map-
KHPOBOYHBIC OMPKH. BUPKU TOJDKHBI YCTaHABIMBATHCS HA KOHEYHBIX MyHKTaX
y KOHIIEBBIX 3aJIeJIOK, B KOJIO/IIIAX W KaMepax OJIOYHON KaHATH3aIlHH.

Ha OTKpBITO TIPOJIOKEHHBIX KaOelsax B KaHajaX, MPOW3BOJCTBEHHBIX
MOMEIIEHUIX, KOJUICKTOpaX, TYHHEJSIX OUPKHU JOJHKHBI OBITh YCTAHOBIICHBI Yy
KOHIICBBIX 3aJIeJIOK, COCTUHUTEIBHBIX MYy(T, B MECTax MOBOPOTA TPACCHI, C
00euX CTOPOH MPOXOJa Yepe3 MEXKITAKHBIC IEPEKPBITHS U CTCHBI, B MECTax
BXOJ1a KabeJeil B TpaHIllen U APyTrue MHKEHEPHBIE COOPYKEHHUs, a TaKXKe Ha
MPSIMOJIMHEWHBIX ydacTKax uepes kaxbie 50...70 MeTpos.

Ha Oupkax o0o3HauaroT Mapky KabOensi, HOMUHAJIbHOE HampsOKEHUE,
YHCJIO U CEUYCHHE KWJI, HOMEp WM HauMEHOBaHUE KaOEIbHOW JIMHWUU, a Ha
Ooupkax y MydT U 3aJIeJI0K — TaKke HoMep My(ThI, 1aTy MOHTaXa U pamu-
JIUI0 KaOeIbIuKa, MOHTUPOBABIIIETO MY(]PTY.
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I'JIABA 4. SKCIIIYATALIUA U PEMOHT KABEJIBHBIX JJUHUN
4.1. Dxkcniyatanusi KadeJbHbIX JJUHUH

4.1.1. Ocmotp

[Tpn TexHmyeckoMm oOciykuBaHuu KadenbHbIX auHUM (KJI) nepuoau-
YECKH NPOBOJAT MX OCMOTPBI C LENbI0 BU3YyaJdbHOIO OOHApPYKEHHUS HEHC-
npaBHocTeil U aedekroB. KJI Ha Hanpspkenue no 35 kB, nponoxeHHble OT-
KPBITO, JOJDKHBI OCMaTpUBaThCs HE pexe 1 paza B 6 MecAleB; NPOJ0KEHHBIE
B 3eMJIe — HE pexke | pasza B 3 mecsia.

He pexe 1 paza B 6 MecsiieB BeiOopouHbie ocMOTphl KJI moimkHBI TIpO-
BOJIUTBHCS AJMUHUCTPATUBHO-TEXHUUYECKUM IMEpCOHAJIOM. BHeouepeaHsle
ocmoTpbl KJI HOJKHBI IPOBOIUTHCS B NEPUOJ MMABOJKOB U TOCIIE JTUBHEBBIX
NOXKJIEH, KOra BO3MOYKHBI CABWUTY IOYBBI M IOINAJAaHUE TPYHTOBBIX BOJ B
MO/I3eMHBIE KaOelbHBbIE COOpPYKEeHHs, a Takxke mocie oTkitouenus KJI pe-
nevinon 3amutout. [lpu ocmotpax tpacc KJI, mposioKeHHBIX B 3eMJie, TPOBE-
psieTCs HallM4Me 3HAKOB MPUBSI3KU JMHUHU K IMOCTOSHHBIM OpUEHTUpPaM (MU
UKETOB HAa HE3aCTPOCHHOM Teppuropun), obo3Havaroumx tpaccy. Ha tpacce
KJI He nomkHO OBITH BCIyYMBAHMsI WJIM NPOCENAaHUs TPYHTA, HE JIOJIKHO
IPOU3BOJAUTHCS KaKUX-IHOO paboT, PacKOMOK, CKJIaJUPOBAHUS CTPOUTEIb-
HBIX MaTEPHUAJIOB, CBAJIOK MyCOpA.

IIpaBunamu oxpansl anekTpudeckux cere st KJI, mpososkeHHon B 3eM-
Jie, YCTaHABIMBACTCSl OXPaHHAs 30Ha B pa3Mepe IM ¢ KaKaoW CTOPOHBI OT
KpaitHux xabenei. JIroOsie paboThl B 0xpanHoi 30He KJI J0KHBI BEITOIHSITHCS
C pa3peLueHts U Mo HaOII0IEHUEM OpraHu3aluy, SKcIutyatupyromen KJI.

B MecTax BbIxoj1a Kabessi U3 3eMIIM, HAIPUMEp Ha CTEHY 3/IaHUs HJTH OI0-
py BJI, nomxHa ObITh 3amuTa KaGens OT MEXaHUYECKUX MOBpexAeHu. OCcMOT-
pol KJI, nposioskeHHBIX B KaOENbHBIX COOPY>KEHUSIX (TOHHEISX, dCTaKaiax H
JPYTHUX), TOJKHBI TPOBOJIUTE JIBa YeJIOBeKa. B mepByto ouepeib mpoBepsieTcs ¢
MIOMOIIIBIO Ta30aHATN3aTOPa OTCYTCTBUE B KAOCIBHBIX COOPYKEHUSAX T'a30B, CO-
CTOSIHUE OCBellleHUs] U BeHTWwIsiimu. [IpoBepsieTcs oOriee cocTosHue KaOenb-
HBIX COOPY’KE€HUM, HAIMYUE CPEJCTB MOKAPOTYIICHHS], OTCYTCTBUE MTOCTOPOH-
HUX MpeaMeToB. Bee meramimyeckre KOHCTPYKIMHM KaOelbHBIX COOPYKEHUN
JOJKHBI OBITH TIOKPBITHI HETOPIOYMM aHTUKOPPO3UITHBIM COCTaBOM.

KaGenpHble TyHHENIM AOKHBI OBITH 00OPYIOBAHBI CPEJCTBAMU JJISI OT-
BOJIa JIUBHEBBIX U IMOYBEHHBIX BOJ. JTU CPEICTBA JOJKHBI HAXOJUTHCS B UC-
IIPAaBHOM COCTOSIHUH.

[To Temneparype BHYTpU KaOENbHBIX COOPYKEHHUH KOCBEHHO KOHTPO-
JUpyeTCs TEIJIOBOM pexuM kabeneit. Temmneparypa Bo3ayxa BHYTPH COOPY-
KEHHI JI0JKHA MPEeBBIIIATh TeMIEpaTypy Hapy>KHOTO BO3/lyXa He OoJiee 4yem
Ha 10 °C.
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Ha oTKpbITO MpONIOXKEHHBIX KaOesX JOJKHBI ObITh CTOMKHE K BO3JIEH-
CTBUIO OKpYXKalollei cpeabl OMpKH, MPUKPEIUIIeMble B Haualle ¥ B KOHILIE Ka-
6ens u uepe3 50 M. Ha aTux Oupkax yka3pIBaloTCs: Mapka U ceueHue kabens,
HanpsDKEHUE, HOMEp WM JIpyroe ycjaoBHOe oO0o3HaueHue auHuu. Ha Gupkax
My(T AOKHBI OBITH OTMEUYEHBI HOMEP MY(PTHI U AaTa €€ MOHTaXa.

[IpoBepsieTcst COCTOSIHUE AHTHUKOPPO3UMHOIO MOKPOBA METAIMYECKHX
o0os0uek Kabesel, pacCTOSHUS MEXIY KaOesIMU, COCTOSIHUE COCIUHUTEIIb-
HBbIX U KOHIEBBIX KaOeNbHbIX My(T, OTCYTCTBUE CJIEIOB BBITEKaHUS Macia
WM KaOeJIbHOM MACTUKH.

Bce 3ameuennbie npu ocmotrpax aedextsl n HencnpaBHocTH KJI 3aHo-
CSTCS B JIMCTOK OCMOTpa. DT J1e(heKThl U1 HEUCIIPABHOCTU B 3aBUCHUMOCTH OT
UX XapakTepa yCTPaHSIOTCA NMPU TEKyIIeM TeXHUYeCcKoM o0cmykuBanuu. [lo-
BPEXJICHUS aBaPUITHOTO XapaKTepa JOHKHbBI ObITh YCTPAHEHBI HEMEIJICHHO.

4.1.2. JlonycTuMBbIe HATPY3KH MPH IKCIIYaTALNH

Hnsa xaxnon KJI npu BBoJE B AKCIUTyaTallMi0 YCTaHABIMBACTCS JOITyC-
TUMasi TOKOBasi Harpy3ka. JTa Harpy3Kka onpeiessieTcs Mo yCIOBUIO, YTO TEM-
neparypa *ui kabenst OyJeT He BbIIIE JUIUTEIbHO JOIMYCTUMONW HOPMUPYEMOM
Temneparypbl O, (2, 14) Jns kabeneit ¢ OyMakHON MPOMUTAHHOW WU30JISIIH-
eit BenmuunHa O, 3aBUCUT OT HOMHUHAJIBLHOTO HanpspKeHUs Uy, (Tabm. 4.1).

TaOonuma 4.1
Uson, KB 1o 3 6 10 20 35
Orom ° C 80 65 60 55 50

Jlns xabeneii:

® C U30JSALMEN U3 MTOJTUATWICHA U TOMUMBUHUIXI0pHaa O, = 70° C;

® C U30JIAIUEN U3 CHIMTOTO NOoJdudTUIEHa O, = 90° C;

® C pe3UHOBOU M3oIAnUeEn Oy, = 65° C.

[leperpeB uzomnsiiuu kabens Boilie O, 3aMETHO YCKOPSIET MPOIECC €€
CTapeHHUs U, CIEI0BATEIHLHO, COKPAIAET CPOK CIIY>KOBbI KaOers.

HemnocpencTBeHHOe M3MepeHne TeMITepaTyphl KWkl KaOels mpejcTaB-
JSIeT 3HAYUTEINIbHBIE TPYIHOCTU. [103TOMY AJIsI TPOBEPKH TEILJIOBOTO PEKUMA
Ka0ep Harpy’>kKarT TOKOM W CHUMAIOTCS TOKa3aHWS TEPMOJATYHUKOB, yCTa-
HOBJICHHBIX Ha CTaJIbHOW OpoHe (00oyouke uiu nuianre) kabdens. Temmnepa-
Typa *Kuibl Kabenss O, paccuuThiBaeTcs 1o Gopmyie:

0, = 0, +AO, 4.1)

rae Os — Temmneparypa OpoHH (00O0JIOUKM WIIM LIJIAaHTa), U3MEPEHHAs MPU HC-
neITaHuu; A® — MpEBBIIICHHE TeMIIepaTyphl KUkl Kabemnsi HaJ TeMIepary-
poii OpoHU 000JOYKH WJIW IIJIAHTA).
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Benuunna A® paccyuThIBaeTCS MO SMIIMPUUYECKON PopMylie WK orpe-
nensieTcst mo Homorpammawm (7, 24). OaHa U3 TakKuX HOMOTpamM i Kabernen
C aJIOMHHUEBBIMU JKWIJIAMH, HAXOJAIIUXCA B SKCIUTyaTallud OT 5 A0 25 Jer,
npuBesieHa Ha puc. 4.1.

Tokoas Harpy3ka KJI, mpu kotopoit O, = ®,,,, COOTBETCTBYET AOMYC-
THUMOM JUIUTEIBbHON HArpys3Ke.

I, A
[ {240 mm’
400
350 = —}185
300 % ot 0, ot N S
250 = = 120
....---""_‘| 98
200 o et —— 70
180 .-"'"'..--' =y S0
f--"'"_...--—__.,_..-—"" 35
oy === B
50 = i
A C

02 4 6 8 10 1214 1619 20 22 24 26 28

Puc. 4.1. Pasnocmv memnepamyp medncoy opoueti u
anoMuHuesviMu Jcunamu Kabeneu nanpsicenuem 10 kB

B npakTtuueckoil 3KCIulyaTaluyd JEHCTBUTEIbHYIO TOKOBYIO HarpysKy
ka0eJst / conocTaBIsAOT C JJIUTEIBHO AOMYCTUMBIM TOKOM /o, IPUBOJUMBIM
B CIIpaBOYHOU JuTeparype [2]. JAnurenbHblil peskuMm paboThl Kabess cuuTa-
€TCsl JIOMYCTUMBIM TIPU BHITIOJIHEHUU YCIIOBHUS:

1< klion, (4.2)

rje k — monpaBoOYHBIN KO PUITUEHT.

[IpyHUMaeMBble 1O CIIPaBOYHBIM JaHHBIM [2] mompaBodHbie K03 duiiu-
€HTBl YUYUTHIBAIOT PEAJbHYIO TEMIIEPATYPy OXJIAKIAAIOIIEN Cpebl, KOJINYECT-
BO Ka0esnel B 3eMJISTHOM TpaHIlee, yAeJIbHOE TEIIOBOE COIPOTUBIIEHUE TPYH-
Ta, CPOK CIYKObI Kalels u pyrue PakTopsl.

[Tpu skcrutyatamu KJI 1omyckaroTcsl KpaTKOBPEMEHHBIE IMEPETPY3KH,
HaIpuMep, Ha Nepuo JUKBUAANMK apapuu [1]. JlomycTumele neperpysku Ka-
Oeneli HarnpsikeHueM A0 10kB B 3aBUCHMOCTH OT BUIa U30JISLIUUA COCTABJISIOT:

e kabenu ¢ OyMaxkHo uzossiiuet — Ha 30 %;

® H30JIAIMEN U3 MOJUATUIICHA U MTOJUBUHWIXJIOpUIa — Ha 15 %;

e pe3uHbl — Ha 18 %;

® CIIMTOrO MOJUATHIICHA — Ha 25 %;

Jlnst kaOenelt co BCeMU BUAAMM M30JSUNN, HAXOMSIIMUXCS B dKCIUTyaTa-
uuu Oosiee 15 ner, nmeperpy3ku JOJIKHBI ObITh CHUKEHBI 10 10 %. YkazaH-
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HBbIE MEPErpy3Ku JOMyCKAIOTCS MPOAOKUTEIILHOCTRIO HE 0oJjiee 6 4acoB B
CYTKM B TedyeHHe 5 cyTok. CyMMapHas IpOJOJDKUTENBHOCTh MEPErpy3Ku B
roj He A0JpkHA mpeBbimath 100 u.

Jlnst kabenet Hanpspkeruem 20...35 kB ¢ OymakHON u30sIMel nepe-
Ipy3KH He nomyckatores [1].

Kontpons Harpy3ounoro pexnma KJI ocymiecTBisieTcss CHATHEM Tpa-
(MKOB Harpy3ku, BBIIOJHSAEMBbIM He pexe 2 pa3 B roa. [lpuyem ogun pa3
KOHTPOJIb OCYLIECTBIISETCS B IEPUO]T 3MMHETO MAaKCUMyMa Harpy3KHu.

4.1.3. [IpopuiiakTuyeckre U3MepeHUs U UCIILITAHUS

Oco0oe BHMMaHuE npu TexHHUYeckoM oOcnyxkuBaHuu KJI ynensercs
ka0enpHON m3omsuuu. OJHUM U3 CPENCTB KOHTPOJIS COCTOSHHS W3OJSLUU
ABJISIETCSI U3MEPEHHE €€ COMPOTUBJICHUS, BBIMOJIHIEMOE METraoMMETPOM.
CxeMbl u3mepeHus: GpazHol U MexaypazHoN U30JSUKN Kabess MoKa3aHbl Ha
puc. 4.2. Otcuer BENWYMHBI CONPOTUBICHHUS H3OJSLUUA OCYIIECTBISAETCA
npUOIU3UTENLHO Yepe3 | MUHYTY MOCIe Havaia mpolecca M3MepeHusl.

CormnpoTuBiieHHe M30JSAIMKM Kabene Ha HampsbkeHue 1o 1 kB gomkHO
obiTh HEe MeHee 0,5 MOwm. ConpoTuBieHue U30JSIUN Kabenei Ha Harpsixke-
Hue BoIe 1 kB He HOpMUpyeTCs.

Onextpuueckas npoyHocTh m3oisiuuu KJI mpoBepsieTcss vcnblTaHHEM
MOBBIIIEHHBIM BBINPSIMIICHHBIM HaNpsKeHUEM. BenuunHa HUCbITaTeIbHOTO
HanpspkeHUs! Uy U IITUTENBHOCTD €r0 NPHIIOKEHUS ¢ B 3aBUCUMOCTH OT BH-
na KabeIbHOM M30JSIUY IPUBEACHHI B Ta0d. 4.2.

HcnpiTaTelbHOE HANPSKEHUE NPUKIAABIBAETCS MOOYEPEIHO K KaXKI0H
XKuie KaOess, IpyU 3TOM JIBE APYTHE Kbl Kabels U ero MeTauinyecKas
00os0uka (9KpaH) JAOJKHBI ObITh 3a3eMJiIeHBI. McnblTaTebHOE HANPSKEHUE
MOJHUMAETCS TUIABHO €O CKOpocThio 1...2 kB/c 1o TpeGyemoro 3HaueHus: u
MOJJIEP>KUBAETCS HEM3MEHHBIM B TE€UEHUE BPEMEHHU, YKa3aHHOIO B Tad. 4.2.
[Ipu npoBeeHNN UCTBITAHUN NOBBIIIEHHBIM HANPS)KEHUEM HU3MEPSIIOTCS TO-
KM YTEUYKH U UX HECUMMETpHUS 10 (a3am.

-
> Q
=0

goo
<0

Puc. 4.2. Hamepenue conpomuenenus ghasnotl (a) u medxcoygazuoii (6) usonayuu xabens
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Taobnuua 4.2

Usom, kB | 1ol | 3| 6 | 10 | 20 | 35
bymaknas nponuTanHas U30JALHs
Uner, KB/t yue|  2,5/5 | 15..25/5]  36/5 | 60/5 | 100/5 | 175/5
IInactmaccoBas u CIID uzonanus
Unctt, KB/t, yua|  2,5/5 | 7,55 | 36/5 | 60/5 | |
Pe3nnoBas nzondmnus
Uncr, KB/Z, yu | |65 | 12/5 | 20/5 | |

M3omsiumst kaOenst cuuTaeTcsl yAOBIETBOPUTENIBHOM, €CIM HE Ipo-
M30LUIO0 €€ Ipo0osi, a TOKH YyTEUYKH U KOA()(PULMEHT HECUMMETPHUH 3TUX TO-
KOB 110 ()a3aM He MPEBBICUIIN 3HAYEHUH, PUBEICHHBIX B Ta0M. 4.3.

Tabnuua 4.3
UHOM, kB 6 10 20 35
Iyr, MA 0,2 0,5 1,5 1,8
]yT max/ ]yT min 2 3 3 3

VY kabeneil ¢ mIacCTMacCOBOM 3aIIUTHOM 000JI0YKOM (IIJIAHTOM) J0-
MOJTHUTEJIbHBIM UCIBITAHUSM IOBBIIIEHHBIM BBINIPSAMIICHHBIM HaIpsHKEHUEM
noJiBepraercs 3amuTHas ob6osouka. VcnpiTareabHOE BBHIIPSIMIECHHOE HaIpsi-
xenue — 10 kB B Teuenne 1 MHUH mojaeTcss MEXy METALTUYECKON 000J104-
KOH (3KpaHoM) U 3emuieil. [Ipu HeycrnemHbIX UCIBITAHUSIX OTBHICKUBAETCS Me-
CTO MOBPEXKICHHUS IJTACTMACCOBOI 000JIOUKHU U BBINOJHAETCSA €€ PEMOHT.

Ha BeprukanpHbIX ydacTkax kaOeneil HampspkenueMm 20...35 kB ¢ Oy-
Ma)XHON H30JSILMEd KOHTPOJIUPYETCS OCYIICHUE H30JSALUH. DTOT KOHTPOJIb
OCYILIECTBIIIETCS] C TIOMOILIBIO TEPMOMETPOB, YKPEIUIEHHbIX HAa OpoHE Kales B
BEPXHEHW, CPEHEN M HMKHEM YaCTSAX BEPTUKAIBHOIO ydacTKa. Pa3HOCTH moka-
3aHUI TepMOMETPOB Oojiee yeM Ha 2...3 °C CBHIETENbCTBYET O CUIBHOM OCY-
HIEHWW M30JSIUK M HauyaBLIeMcs Ipolecce ee npobos. B aTom cinyuae BepTH-
KaJIbHBIN y4acTOK KaOest JOJKEH ObITh BBIBEIEH U3 SKCILTyaTalluy U 3aMEHEH.

VY onHOXUIBHBIX KaOenel, coOpaHHbIX B Tpex(da3Hyto rpynmny, u3Meps-
eTcsl ToKopacnpeaenenre. HepaBHOMEpHOCTh pacmpenenieHus TOKOB 1o ¢a-
3aM JI0JDKHA ObITh He Oostee 10 %.

[locne orcoenuueHus kabenst OT 0OOpYAOBaHUS, MPOPUIAKTUYECKUX
UCIIBITAaHUM, MOHTa)Ka WM MEPEMOHTAXKAa KAOENbHBIX MY(PT TOJIKHBI OBITH
npoBepeHbl (a3upoBka Kabemns W LEJOCTHOCTh ero >kuil. CynrHocTh ¢asu-
POBKHM 3aKjrouaeTcsi B mpoBepke cooTBercTBUs Pa3 A, B u C xabens dazam
A, B u C, Hanipumep, pacrpeaenuTeIbHOr0 yCTpOcTBa, K IIMHAM KOTOPOTO
MOJIKJIFOYAaeTCs Kabelb MOocie OTCOSTUHEHMSL.

126



OmnpeneneHue LEIOCTHOCTH KW BBIOJIHSIETC Meraommerpom. M3me-
pPEHMSI COMPOTUBIICHUS IPOBOAAT MEXKIY KakJ10¥ mapoil ¢a3 ¢ 0JHOro KOHIIa
kabens. JKwuibl kaGenst Ha APYroM KOHLE 3aMBIKAlOTCS MexXAy coboii. Ilpu
HENBIX JKUJIaX KaOesiss MeraoOMMETp MPHU BCEX M3MEPEHUSAX JIOJDKEH MOKa3aTh
HYJIEBOE CONPOTHUBIICHUE.

4.1.4. Onpenenenue MecT MOBPeXKACHUS

HecMoTpst Ha meproAMYecKUil OCMOTP KaOelIbHBIX TPacc M MpPOBeEJe-
HUE NMPOPUIAKTUYECKUX HCTBITAHUN, MPU IKCIUTyaTallud UMEIOT MECTO I0-
BpexaeHus (ciydaitusie otkassl) KJI. Kak mpaBuio, 3To npoboi u3onsuuu,
pexe — pa3psiB ¢as.

[ToBpexaeHHbIN Kabeab OTCOSAUHSAETCS ¢ 000MX KOHIIOB OT 000pYa0-
BAHUS U C NOMOIIBIO MEraOMMETpa OMPENEIAECTCS XapaKTep MOBPEKICHUSA:
U3MEPSETCS] CONMPOTUBIICHUE M3OJSLMUA MEXAY KakI0oh (a3od U 3a3eMIIeH-
HOM MeTaJTMYECKON 000JIOUKON U MEXKTy KaK10M mapoit ¢as.

N3mepenust mpoBOISAT ¢ OHOTO KOHIA Kabensi. Da3Hbie KUIIBI JPYroro
KOHIIa KaOeJsi pa30MKHYTHI (17151 ONpeieNieHUs] 3aMbIKaHU) UM 3aMKHYThI U
3a3eMJIeHBI ([J1 OIpeieNieHUs OOPHIBOB).

Pe3ynbTaThl W3MEpEHUN MOTYT HE BBISIBUTH XapakKTep MOBPEKICHUS,
MOCKOJIBKY TEPEXOAHOE COMPOTUBICHUE B MECTE TOBPEKICHUS MOXKET OBITH
JOCTaTOYHO BBICOKUM, B YACTHOCTH, U3-3a 3aT€KaHHs MecTa MpoOos M30s-
UM MAacIIOKaHU(OIBLHBIM COCTaBOM (3aIUIBIBAIONINI TPO0OI) B Kabemsx ¢
OyMa)KHON MpPONUTAaHHON u3oysALMei. /[ CHMKEHHsSI MEepEeXOJIHOro COmpo-
TUBJICHHSI U30JISIUS KaOels B MECTE MOBPEXKICHUS IPOKHUTAETCSI.

Jlnig 3Toro Ha kabemnb MoAaeTcsl HalpsHKeHUe, JOCTaTOuHOe AJis Mpo0ost
U30JSIUMU B MecTe noBpexaeHus. [locie HEKOTOpOro BpeMeHU MOBTOPEHUS
po0OEB MEPEXOAHOE COMPOTUBIEHUE B MECTE MOBPEKICHUS YMEHbBIIAETCH,
pa3psaHOE HaNpsUKEHHE CHIDKAETCS, a TOK paspsia yBenuuuBaercs. M3oms-
sl IPOKUTAETCSI ITUM TOKOM, TIEPEXOJAHOE CONMPOTUBICHUE B MECTE MOBpE-
KICHUSI YMEHBIIIACTCS.

[Tocne ompexaeneHust Xxapakrepa MOBPEXKACHHUS BbIOMpaeTcs cnocod u
anmnaparypa Juisi omnpejeieHus MecTa MoBpexaeHus kadens. [lo Tounoctu
OTIpEJICJICHHS] MECTa TOBPEKJCHUSI Pa3IUYalOT OTHOCUTENbHBIE M a0COMIOT-
HBIE METO/BI.

OTHOCUTENBHBIE METOJIbI UMEIOT OMPEAECICHHYIO MOTPEIIHOCTh U IO-
3BOJISIFOT ONPEAENIUTH JIMIIb 30HY MOBPEKACHUSA. DTO UMITYJIbCHBIN, NETIe-
BOM M €MKOCTHOW METObI. TOUHOE MECTO IMOBPEKICHUS MO3BOJISIFOT HAWTHU
a0COJIFOTHBIE METO/Ibl TAKUE, KAK UHYKIIMOHHBIA U aKyCTUYECKHUIA.

My IbCHBIM METOOM OTpEeNsieTcss 30Ha 0JHO(PA3HOTO HIIK MHOTO-
(dha3HOTr0 3aMBIKaHUs, 30Ha 0OPBIBA JIFOOOTO KOTUYEeCTBA (ha3HBIX JKUJI.

B noBpekIeHHYIO JIMHUIO TTOCHIIAECTCS 3TAIOHHBIN AJICKTPUUECKUNA UM-
nyJssc. [lo 3kpaHy u3MepHUTEabHOro Mpudopa, NporpajayupoBaHHOMY B MKC,
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U3MEPSIETCS] UHTEPBAJ BPEMEHHU £, MEXIY MOMEHTOM IMOJAaYu UMITYJIbCa U MO-
MEHTOM IMPHUXO0/1a UMITYJIbCA, OTPAKEHHOI'0 OT MeCTa MOBpexkAeHUs (puc. 4.3).

CkopocTh pacHpOCTpaHEHUS! SJIEKTPOMATHUTHBIX BOJIH B CHJIOBBIX
KaOeNsiX MPaKTUYECKU HE 3aBHCUT OT CEUCHMS] U MaTepuasa *ujil U COCTaB-
aser 160 + 3 m/mkc. PaccrosiHue 1m0 MecTa MOBPEXIEHUS BBIUUCISICTCS
KakK

[, =80 t,, M.

JIist ciaydasi, TpuBEIEHHOTO Ha puc. 4.3, 30Ha MOBPEXKICHUS HAXOIUTCS
Ha paccrosiauu /x = 80 x 3,5 =280 M 0T MecTa u3MepeHusl.

Puc. 4.3. Dxpan npubopa npu onpedenenuu 30Hbl NOBpeENHCOEHUsL Kabes.
UMNYJIbCHBbIM MeMOOOM: a— npu samvikanuu, 6 — npu oopbige

[To 3HaKy OTpa)keHHOTO UMITYJIbCa CYAST O XapaKTepe MoBpexaeHus. Ec-
JI TIOCJIAaHHBIN M OTPaKEHHBIM UMITYJILC PA3HOrO 3HAKa — MOBPEKIACHUE
TUMa 3aMbikaHue (puc. 4.3, a), €cii OJTHOTO 3HaKa — IMOBPEK/ICHHUE THUIIa 00-
peIB (puc. 4.3, 0).

[letneBoif MeTO MPUMEHSIETCS 1JI OIpeeieHUs 30Hbl OJJHO(A3HBIX U
IByX(a3HbIX 3aMbIKAHUM Ha 3eMJII0. DTOT METOJ OCHOBAH Ha H3MEpPEHUU
OMMYECKOTO COMPOTUBICHUS KU Kabesst 10 MecTa noBpexaenus. Ha onnom
KOHIIE Ka0eJsi 3aMbIKal0TCsl HOpMaJibHasl M MOBPEXKACHHAS KUkl (00pazyer-
cs metiis). Mi3amMepenus mpoBOJsATCS € IPyroro KoHma kaodens (puc. 4.4). s
W3MEPEHUS COINPOTHUBICHUA R, W R4 MOXET HCIIOJb30BaThCS, HAMPUMED,
MOCT MOCTOSIHHOT'O TOKA.

R1
\Iq 144
R4 | -
R3 L

Puc. 4.4. Cxema onpeoenenue 30Hb1 n08peHcOeHUs NemnesblM Memooom

A

&
i ON
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B oaHy amaroHaiib MOCTa BKIJIFOYAE€TCS UCTOYHUK MOCTOSTHHOTO HAaIlpsi-
xkeHus — U, B Ipyryr0 — U3MEPUTENbHBINA MPUOOp, HAPUMEP MUJITUBOJIBT-
MeTp mV. PerynupyeMbIMH CONTPOTUBIICHUSIMU R U R3 TOCTUraeTcs paBHO-
BECHME MOCTa — HYJIEBOE ITOKa3aHUE MUJUIMBOJIbTMETpA. M3BECTHO, UTO paB-
HOBecHe MocTa OyJIeT JOCTUTAaThCs MTPU BHITTOJTHEHUN COOTHOILICHUS

Ry _Ry
Ry Ry’
rae R, — CONPOTUBIIEHUE HOPMAJIBHOM KUJIbl U YYAaCTKA MOBPEKICHHOMN XKU-
Jbl OT KOHIIA Ka0emsi 10 MecTa MOBPEXKIEHUS; Ry — COMPOTUBIICHHE Yy4acTKa
MOBPEXKICHHOM KUJIbl OT Hayaia Kadesst 10 MeCcTa MOBPEKICHUS.
[TocKOJIbKY CONMPOTUBIICHHUE KUJIbI KaOessi MPOMOPIUUOHATIBLHO €0 JJIH-
HE, 30HA MTOBPEKICHUS NOCIE TOCTHKEHUS PABHOBECHS MOCTA OINPEAEIISIETCA
HECJIO)KHBIMU BBIYMCICHUSIMU

(4.3)

2IR,

X
Ri+R, (4.4)
rae /[ — qiuHa Kadens.

EMKOCTHO# MeTos MO3BOJISET ONMPEACIUTh 30HY OOphIBa (ha3HBIX KU
kabesnst. Meton 0a3upyeTcsi Ha UBMEPEHUH EMKOCTH MEXIY KaXKI0M! ®KUI0U 1
3a3eMJICHHOM METAJIMYECKO 000JIOUKOM KaOesl.

[TycTh M3MepeHHass eMKOCTh OOOPBAHHOM Kb cocTaBisier C,, a HU3Me-

pEHHAasi EMKOCTb 11e7101 Kuiibl — C. PaccTosiHME 10 MecTa 00pbIBa COCTABIISIET
[.=1 G (4.5)
C
[Ipu o6pbiBe Tpex (ha3HBIX KMJI €MKOCTb KabOesisi pacCUMThIBAETCA IO
WU3BECTHOMY BBIPAKEHHUIO
oo bl
314
rae by — yzAenpHas €MKOCTHas MPOBOJMMOCTb KaOens, ompeneisemasl 1o
CIIPABOYHBIM JAHHBIM.

WHAYKIMOHHBIA METOJ| MO3BOJSET OMNPENEIUTh MECTO MHOI0(pasHbIX
3aMbIKaHUU B Kabesie Mocie yCneurHoro Npokura U30Jsuu B MecTe MoBpe-
*K7AeHus. MeTos OCHOBaH Ha yJIAaBIMBAaHUU MAarHUTHOI'O IOJIS, CO3AaBa€MOI0
BOKPYT Ka0essl MPOTEKAoIUM 0 HEMY TOKOM. YJaBIMBAaHUE MOJS MMPOMU3-
BOJUTCSA C NOMOINBIO CIEHMAIBHOW IOMCKOBOM KAaTyLIKHM, MMEIOLIEH Mar-
HUTHBIN CEpACYHMK JJIs1 KOHLIEHTPALUHU ITOJIS.

[To 1ByM MOBpEeXAEHHBIM XWJIaM KaOess MPOMyCKaeTCs TOK BBICOKOM
yacToThl (800...1000 I'n) ot 3BykoBOro reneparopa G (puc. 8.5). Bokpyr ka-
Oesst 00pa3zyercss MarHUTHOE I0JI€ BBICOKOM yacToThl. [lomecTuB B 310 mose
IOMCKOBYIO KaTYIIKY, COEAMHEHHYIO Yepe3 YCWIUTEb ¢ HAYIIHUKAMU, MOXK-

(4.6)

129



HO MPOCIYIINBATh 3BYKOBOM curHai. OOCTyKUBaIOUIUI MEPCOHAN, TIPOJIBU-
rasice o Tpacce KJI, mpocnymmBaer 3TOT 3ByKOBOW CUTHAJ.

CapIIIMMOCTh CUTHAMA BIOJb KaOEIbHOW JTUHUU OyNeT MepuoaUIeCKH
MU3MEHSTHCSA OT max 0 min. IT0 OOBSICHIETCS CIHUPATHLHBIM MTOBUBOM SKHII
kabens. [Ipeobnaganue Hal MOBEPXHOCTHIO 3€MJIM MAarHUTHOTO MOJIST OAHOM
YKUJIBI TIEPUOIMYECKU MEHSIETCS Ha TpeoOiialaHie MPOTHUBOIOI0XKHOTO Mar-
HUTHOTO MOJISL IPYTON KUJIBI.

B MecTe KOpOoTKOro 3aMbIKaHUsl TOK OT TeHepaTopa G MEHSET CBOE Ha-
MpaBJieHUE, UHTEHCUBHOCTh MAarHUTHOTO TOJIA U, CJIEI0BaTENbHO, CIIBIIIU-
MOCTb CHTHAJIa B ’TOM MECTE YCWJIMBAIOTCS. 3a MECTOM MOBPEKICHUS 3BYKO-
BOTr0 curHaja He Oynert. Mcnonb30BaHWe TOKAa BBICOKOM 4acTOThI HEOOXOIU-
MO JJIsl OTCTPOMKH 3BYKOBOTO CUTHaNA OT (POHA MPOMBIIIIIECHHOW 4acTOThl 50
' cocennnx xabeneii.

“Z?@@@@M

FrF FFr rr C - rrr IHJ

Puc. 4.5. Hnnrocmpayust uHOyKyuonHo20 Memooa omulCKaHUs NOBPEHCOCHUS

AKYCTHYECKHI METOJ] TIO3BOJISIET ONPENeIUTh MECTO OAHO(a3HBIX U
MHOTO(a3HBIX 3aMBIKAHHUI B KaOeJe MPpH 3ariIbIBAIONIEM ITPOOoeE.

B moBpexaeHHy0 KWty (B MOBPEKICHHBIE JKUJIbI) TEPUOIUICCKU TIO-
JAIOTCSl UMITYJILCBI TTIOCTOSSHHOTO HATPSKEHMSI, HAIPUMEP, OT HAKOTIMTEIHHO-
ro KOHJIeHCaTopa. B MecTe moBpexIeHNsT BOSHUKAIOT Pa3psibl, BHI3BIBAIOIINE
aKyCTHUYECKUN ITyM. YPOBEHb ATOTO IIyMa MPOCITYIIMBACTCS C TTOBEPXHOCTH
3eMJIM, HalpuMep, ¢ MOMOIIBI0 CTETOCKOIA WK MpHOOpa ¢ Mbe301aTINKOM-
npeoOpa3oBaTeeM MEXaHUYECKUX KOJIEOAHUN B AJICKTPUYECKUE.
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HpI/I IMPAKTHYCCKOM IIOMCKC MCCT ITOBPCKIACHUA KJI HCIIOJIB3YCTCA CO-
YyeTaHWEe OTHOCHUTENILHBIX M a0COJIFOTHBIX MCTOOOB. C IIOMOIIIBIO OTHOCH-
TCJIBHOIO MCTOAA OIIPCACIIACTCA 30HA ITOBPCIKIACHHUA, a4 3aTCM B ATOM 30HE
OTBICKHMBACTCA MCCTO ITOBPCIKACHHA a0COJIFOTHBIM MCTOJOM.

4.2. PeMOHT Ka0eJbHBIX JJUHUN

4.2.1. O0mue ykasaHus 110 PEMOHTY

Bo Bpems skcmutyaTanuu KabelIbHBIX JIUHUM 10 ONpeeIeHHBIM MPUYH-
HaM Ka0esu, a TakKe COCAMHUTEIbHbIE My(Thl U KOHIIEBBIC 3aJ€IKU BBIXO-
AT U3 cTposi. OCHOBHBIE MPUYMHBI TOBPEKICHUS KaOEJIbHBIX JUHUN Ha-
npspbkeHueM 1...10 kB caenyromue:

®  [PEIUICCTBYIOIINE MEXaHUYECKUE OBpexaAeHUS — 43 %;

®  HEMNOCPEJCTBEHHBbIE MEXAaHWYECKHE MOBPEKIACHUS CTPOUTEIbHBI-

MU U JPYTUMH opraHuzanusamu — 16 %.

e 7cdeKTH B COCAMHUTEIBHBIX My(pTaX M KOHIIEBHIX 3aJelIKaX BO
BpeMsi MoHTaxa - 10 %;
NOBpEXIeHHE Kabemnst U My(pT B pe3yJibTaTre 0CajJku rpyHTa — 8 %o;
KOPPO3Us METAIUTMYECKUX 000J104ek Kabeneit — 7 %o;
nedeKThl N3rOTOBJICHUS Kabes Ha 3aBojae — 5 %;
HapyLIeHUs pH npokiaake kadens — 3 %;
CTapeHue M30JSAIUU U3-3a JJIUTEIbHON DKCIUTyaTallud WU Tepe-
rpy30k — 1 %;

® [POYME U HEYCTAHOBJIEHHBIE TPUUYUHBI — 7 %o.

[IpuBeneHsl cpeiHUE TaHHBIE 3a NOCIEAHUE AECATh JIET B MOCKOBCKOM
KaOenpHOM CeTH.

B cootBeTcTBUU ¢ TpeOboBaHUsIMU «HCTPYKIIMH O SKCIUTyaTallud CH-
70BbIX KabenbHBIX JTuHMK. Y 1. Kabenbpable muHUN HanpsokeHueM 10 35 kB»
Kak/asi kabelbHasi TMHUS JOJKHA MOJIBEPraTrhbCsl TEKYIIEeMY WM KalmuTajlb-
HOMY PEMOHTY. Texkymuil peMOHT MOXET ObITh aBapUNUHBIM, CPOYHBIM U
MJIAHOBBIM.

ABapuiiHBIM PEMOHTOM HAa3bIBACTCS TAaKOM, KOTJA MOCJIE OTKIIOUECHUS
KaOeJIbHOM JIMHUYM MOTPEOUTENM BCEX KATEropuil ocTanuch 0€3 HaMpsKeHUs
Y HET BO3MOXHOCTH MOJIaTh HAMPSKEHUE MO KaOesiM BbICOKOTO WJIM HU3KO-
ro HaIpsDKEHUsI, B TOM YKCJIe IO BPEMEHHBIM IIUTAHTOBBIM KaOeJsiM, Ui KO-
r/1a pe3epBHas JUHUA, HA KOTOPYIO Mepe/laHa Harpy3ka, HeJIOMyCTUMO Tiepe-
Ipy’>aeTcss U HET BO3MOXKHOCTU JAJIbHEHIIEH pa3rpy3Kku Uil TpedyeTcs or-
paHuYeHUE NOTpeOUTENEH.

K aBapuitHOMy pEMOHTY NPHUCTYIAIOT HEMEIJIEHHO U BBINOJHSIIOT €r0
HEeMPEPHIBHO B MUHUMAJILHO KpaTYalilinii CpOK M BKIIOYAIOT KaOEIbHYIO JIK-
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HUIO B paboTy. B GonbmMX ropoackux KaOedbHBIX CETAX U Ha KPYMHBIX
OPOMBIIUICHHBIX MPEANPUATHSAX JUIsl 3TOr0 CHOPMHUPOBAHbI aBapUKUHO-
BOCCTAaHOBUTEJIBHBIE CIIYKObI U3 OpUTrabl WM HECKOJIBKUX OpUrajl, KOTOphIE
JOEXKYPAT KPYIJIOCYTOYHO M MO YKa3aHUIO JIHUCIIETYEPCKOM CIIyKOBI HEMEI-
JIEHHO BBIE3’KAIOT Ha MECTO aBapyH.

Cpo4yHBIM PEMOHTOM HA3bIBAE€TCSl TAKOM, KOTJa INPUEMHHUKH IEPBOU
WK 0CO00 Ba)KHbIE BTOPOW KAaTErOPUU JUIIAKOTCS aBTOMATHYECKOIO PE3epB-
HOT'O MUTAaHUA, a JJI1 IPUEMHHUKOB BCEX KaTErOpHil Harpy3Ka Ha OCTaBIIMXCS
KaOeJIbHBIX JIMHUSIX BBI3BIBAECT UX MEPETrpy3Ky WIM OTpaHUYEHHUE MOTpeOUuTe-
aeil. K cpouHOMy peMOHTY KaOeJIbHbIX JTUHUI MPUCTYIAOT PEMOHTHBIE OpH-
rajibl 110 yKa3aHUIO PYKOBOJICTBA SHEPIOCIY>KObI B TeUeHHE paboyeil CMEHBI.

[T1aHOBBIM PEMOHT — 3TO PEMOHT BCeX KaOEIbHBIX JIMHUM, HE YKa3aH-
HBIX BBIIIE, KOTOPBIA BBIMOJIHSAETCA 1O TUIaHY-TpauKy, YTBEPKIAECHHOMY PY-
KOBOJICTBOM 3HEProciay>KO0sl. [Inan-rpaguk peMOHTOB KaOeNbHBIX JIMHUKA CO-
CTaBJIIETCS €KEMECAYHO Ha OCHOBE 3alKcel B KypHaiax 00XOJ0B U OCMOT-
POB, pe3yJIbTaTOB UCIIBITAHUI U U3MEPEHUH, a TaK)Ke 110 JAHHBIM JUCIIETYEP-
CKHX CITykO0

KanuTtanbHblii peMOHT KaO€NbHBIX JTUHUN MPOU3BOAUTCS MO TOJOBOMY
IUIaHy, pa3pabaTbIBa€MOMY €KErofHO B JIETHUH NEpUOA IS CIETYIOIIEro
roJla Ha OCHOBE JaHHBIX IKCILTyaTalUH.

[Ipu cocraBieHur IUIaHAa KaOUTAJIbHOTO PEMOHTA YUYUTBIBAETCS HEOO-
XOJUMOCTh BHEJPEHHS HOBBIX, 0OJiee COBPEMEHHBIX THUIIOB Kaleneil u Ka-
OenpHOI apMaTypsl. [ImaHupyeTcs peMOHT KaOeNbHBIX COOPY>KEHHUU U BCEX
paboT, CBA3AHHBIX C HUCIPABHOCTBIO OCBEIIECHHUS, BEHTHWISALMH, MPOTHUBOIO-
KapHBIX CPEACTB, YCTPOMCTB MO OTKAYKE BOJIbI. YUMTHIBAECTCA TaKke HE0O-
XOJMMOCTh YACTUYHOW 3aMEHbl KaOesiell Ha OTAEJbHBIX Yy4YacTKaX, JUMUTHU-
PYIOIIMX MPOIMYCKHYIO CIIOCOOHOCTD JIMHUM MJIM HE YJOBJIETBOPSIOIIUX Tpe-
OOBaHMSIM TEPMHUECKOW CTOMKOCTH B U3MEHUBLIMXCS YCIOBUSAX pabOThI CETU
IIPU BO3POCLIMX TOKAX KOPOTKOTO 3aMbIKaHHUS

PeMOHT HaxoAsIMXCcs B 3KCIUTyaTalluy KaOelIbHBIX JIMHUN BBIMOJIHSAET-
Csl HEIIOCPEACTBEHHO CaMUM JKCILTYyaTallMOHHBIM IIEPCOHAJIOM WJIN IEPCOHa-
JIOM CIIELMAJIN3UPOBAHHBIX 3JIEKTPOMOHTAKHBIX OPTaHU3aLUH.

ITpu peMoOHTE SKCILUTyaTHUPYEMbIX KaOEIbHBIX JMHHUM BBITOJIHSIOTCS
CIeayIoIIe paboThI:

® TIOJrOTOBHUTEIbHBIE — OTKJIIOUEHUE KaOeIbHON JMHUM U €€ 3a3eMJie-
HUE, 03HAKOMJICHHE C JOKYMEHTAIel U yTOUHEHHUEe MapKu U CeueHus Kade-
751, BBIMMCKA HapsAla-I0IycKa MO TeXHUKE O0e30IacHOCTH, MOrpy3Ka MaTe-
pHAJIOB U MHCTPYMEHTA, JOCTaBKa OpHUraJpl Ha MECTO pabOThI;

® [IOArOTOBKA pabOYero MecTa — BBINOJIHEHUE yp(OB, pacKomka KoT-
JIOBAaHOB M TpAaHILEW OMNpeNeIeHUE PEMOHTHUPYEMOIo Kaless, OrpakIeHue
pabouero mMecta M MeCT packomnok, onpeaeneHue kadens B PII (TII) unu B
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KaOEJIbHBIX COOPYXKEHUSX, TIPOBEPKA OTCYTCTBUSA TOPIOYMX M B3PHIBOOIIAC-
HBIX Ta30B, TOJYYCHHUE pa3peIIeHUs] Ha OTHEBBIE pa0OTHI;

® [OJrOTOBKA K MOHTaXy — JIOIYCK OpUTrajibl, TPOKOJI Kabess, pa3pe3a-
HUE KaOels WM BCKPHITHE My(ThI, IPOBEPKA M3OJSIIUN HA HAIMYUE BIIATH
OTpe3aHue YYaCTKOB MOBPEXKIEHHOTO Kabemsi, yCTaHOBKA MaJlaTKU;

® IPOKJIAJIKa PEMOHTHOM KaOeIbHON BCTABKU;

® peMOHT kabenbHOW MydTHI — pa3jenka KOHIIOB Kabens, da3upoBKa
Ka0eseil, MOHTaXX COeTMHUTENbHBIX My(DT (Wi My(DTHI U 3a]1ENIKH);

e odopmieHrne okoHUaHus paboT — 3akpeitue aABepeit PY, TII, kabemns-
HBIX COOPY’KCHHUI, Clada KIF0UeH, 3aChIllka KOTJIOBAaHOB U TpaHIIel, yOopka
U TIOTpYy3Ka MHCTPYMEHTA, TOCTaBKa Opuraabl Ha 6a3y, COCTAaBICHUE UCIIOJI-
HUTEIBHOTO 3CKHM3a W BHECEHHME M3MEHEHWIl B JOKYMEHTAIMI0 KabembHOM
JMHUY, OTYET 00 OKOHYAHUH PEMOHTA;

® U3MCPCHHUS M UCTIBITAaHUS KaOeIbHOM JIMHUH.

B 1mensx yckopeHus peMOHTHBIX paOOT Ha KaOeIbHBIX JIMHHUAX JOJKHA
HIMPOKO TMPUMEHSATHCS MEXaHU3alMs TPHU BHIIOJHEHUH 3E€MJISIHBIX pPaloT:
MTHEBMATUYECKHE OTOOWHBIE MOJIOTKH, 3JIEKTPOMOJIOTKH, OETOHOJIOMBI, JKC-
KaBaTOPBI, CPEACTBA JJIsI OTOrPEBa MEP3JIOr0 IPYHTA.

Jy1st IepeBO3KM PEMOHTHBIX OpHUTrajl MPUMEHSIIOTCS CIEIUATbHBIC TIEpe-
JIBIKHBIE KaOEIbHBIE MaCTEPCKHUE.

PemoHTHI KabenbHBIX JUHUN OBIBAIOT MPOCTHIE, HE TpeOyromre 00Jb-
IUX TPyA03aTpaT U BPEMEHHU, U CIOXKHBIE, KOT/Ia PEMOHT MPOOJIKACTCS He-
CKOJIBKO JTHEM.

K mpocTbiM peMOHTaM OTHOCSITCS, HalpuUMep, TaKue, Kak PEMOHT Ha-
PYKHBIX TTOKPOBOB (P)KYTOBOTO IOKPOBA, MOJUBUHUIXJIOPHIHOTO IIIAHTA),
MOKpacKa U PEMOHT OPOHENEHT, PEMOHT METATUIECKIX 000JI0YEK, PEMOHT
KOHIIEBBIX 3a/IeJIOK 0e3 IeMOHTa)ka Kopmyca u T. 1. [lepeunciienHsie peMoH-
THI BBITIOJHSIIOTCSL B OJIHY CMEHY OJTHOU OpUrasoi (3BEHOM).

K CIIOXHBIM OTHOCATCS TaKW€ PEMOHTHI, KOT/Ia TIPUXOIUTCS 3aMCHSITh
OospIMie AIMHBI KaOenss B KaOeIbHBIX COOPYKCHHUSIX C IPEABAPHUTEIbLHBIM
JIEMOHTaXKeM BBIMIEAIIEr0 U3 PadOThl Kalensl WM MPOKIAIbIBaTh B 3eMJIC
HOBBIM Ka0eb Ha y4acTKe JJIMHON HECKOJBKO JIECATKOB METPOB (B PEIKHUX
Clly4asix B COTHU METPOB).

BrinosiHeHEe PEMOHTOB YCIIOKHSETCS B OOJBIIMHCTBE CIIy4aeB TEM,
4YTO KalenbHasi Tpacca MPOXOIUT MO CIOKHBIM y4acTKaM cO MHOTMMH TTOBO-
pOoTaMH, C MEPECEUCHUEM IIOCCEUHBIX JOPOr U MH)KEHEPHBIX KOMMYHHUKA-
Ui, npu OONBIION TIyOMHE 3ajeranust Kabess, a Takke B 3UMHEE BpeMms,
KOT'/Ia HeOOXOAMMO OTOTrpeBaTh 3eMilt0. [Ipu BHITIOJHEHNUN CIOKHBIX PEMOH-
TOB TIPOKJIAJIBIBAETCSI HOBBIN y4acTOK Kabensi (BCTaBKa) M MOHTHUPYIOTCS JIBE
COEJIMHUTEIbHBIE MY (DTHI.
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Cr0XHbIe PEMOHTHI BBIMIOJIHAIOTCA OJHON WJIM HECKOJIBKUMH OpHuraja-
MU, a NP HEOOXOJUMOCTU KPYIJIOCYTOYHO, C IPUMEHEHUEM 3eMJIEPOUHBIX
MEXaHU3MOB U IPYTUX CPEACTB MEXaHU3ALUH.

CnoxHbIE PEMOHTHI BBIIOJHSIOTCS WM CHJIAMU 3HEProcilyKObl mpen-
npusaTUs (TOPOACKUX CETEH), WIM C MPUBJICYEHUEM CHEUUATU3UPOBAHHBIX
OpraHu3alyid M0 MOHTAXY U PEMOHTY KaOeJIbHbIX JINHUU.

4.2.2. PeMOHT 3a1LMTHBIX IOKPOBOB

PeMOHT Hapy»HOro JKyTOBOro nokposa. IIpoTsHyTbIil yepe3 TpyOsl,
OJIOKM WM JIpyTUe MPEensTCTBUS Kaleib, UMEIOIUNA COAPAHHYIO MPOMUTaH-
HYI0 KaOeNbHYIO MpSKYy M OCTAJIbHBIE HApY>KHbIE MOKPOBBI O CTAJIbHOU
OpoHu, HEOOXOIUMO BOCCTAaHOBUTH. PEMOHT BBINONHIETCS MOAMOTKOW CMO-
JISTHOM JIEHTOU B /1Ba cJios ¢ 50 %-M MepeKphITHEM € MOCIEAYIOUIEN MpoMas-
KOM 3TOro y4yacTka pazorperoit outymuoit mactukot Mb 70 (Mb 90).

PeMOHT mOJMBUHWIXJIOPUIHOTO IIaHTa U oOosovek. [lepBbIit crioco6
pPEMOHTa TMOJUBUHWIXJIOPUIHOTO IIIaHTa WM 000J0YeK — cBapkKa, KOTO-
pas B cTpye ropsiuero Bo3zayxa (mpu temmneparype 170...200° C) mpousso-
JUTCSL ¢ IPUMEHEHHEM CBApOYHOIO IHCTOJIETA C AIEKTPUYECKUM IOJ0Ipe-
BOM Bo3ayxa (puc. 4.6) unu Bo3aymHbIM nuctosietoM (puc 4.7). Cxatslid
BO3/yX NPHU 3TOM MOJBOAMUTCS OT KOMIpeccopa, OalsioHa CO CKAThIM BO3.LY-
XOM, TEPEHOCHOI0 0aNIOHA C PYyYHBIM HaCOCOM.

B kayecTBe mpucaiku Ipu CBapKe MPUMEHSETCS MOIUBHUIXJIOPUIHBIN
NPYTOK JuaMeTpoM 4...6 Mmm.

[lepen cBapkoil MecTa, MOIEKAINE PEMOHTY, HEOOXOAMMO OYUCTHUTH
U 00€3KUPUTH OCH3MHOM, KaOeJIbHBIM HOXKOM BbIPE€3aTh MOCTOPOHHUE BKIIIO-
YEeHHUS M cpe3aTh B MECTaxX MOBPEXKACHMS IIJAHTa BHICTyNAIOIIME Kpas U 3a-
aupbl. /{151 peMoHTa MPOKOJIOB HEOONBIIUX OTBEPCTUH U PAKOBUH MECTO MO-
BPEXKJICHUSI B IIUIAHTE WM 000JI0YKE U KOHEI] MPUCAI0YHOr0 NpyTKa Mporpe-
BatoT B TeyeHue 10...15 co crpyeld ropsiuero Bo3ayxa, 3aTeM CTPYHO OTBO-
JIAT, @ KOHEI[ MPYyTKa MPUKUMAIOT U MPUBAPUBAIOT K IUIAHTY B MECTE pa-
30rpeBa.
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Puc 4.6. Csapounviii nucmonem I1C-1 ¢ anexmpuyeckum nooocpegom.
1— conno ons ebixo0a eopsiueco 8030yxa; 2 — HaspesamesibHAs 8030V UIHASL KaMepad,
3 — wmyyep 015 nooauu cocamozo 6030yxa, 4 — nPoeoo NEKMponPOBOOKU

Puc. 4.7. 'azo6030ywunsiii nucmonem:
1 — conno ona evixooa eopsuezo 6030yxa; 2 — HazpesamenbHas 6030YuHasA kamepa, 3 — pesunosas mpyoxa,
4 — Kkpan 0 6030yxa; 5 — Kpaw O nponan-6ymana, 6 — wmyyep 0t N00ayu CoHcamoeo 8030yXd,
7 — wimyyep 075 noOauu NPONan-0ymara

[Tocne oxnaxkaeHus, yOeIMBIIMCh B MPOYHOCTU MPUBAPKU MPYTKa JIer-
KHUM TOJEPTUBAHUEM €T0, PYTOK OTPE3AL0T.

Jlnst repMeTH3alui M BhIPAaBHUBAHUS CBAPOYHOIO IIIBA MECTO PEMOHTA
MPOrpeBalOT JI0 MOSBICHUS MPU3HAKOB IJIABJIEHUS, MOCJIE 3TOr0 K pa3orpe-
TOMY MECTy MPHXHMAIOT PYKOH KyCOK KaOenbHOW Oymaru, ClIOKEHHOW B
TpHU-YeThIpe cios. [ Hae)KHOCTH oTepaluio MOBTOPSIOT 3...4 pasa.
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Jl71st peMOHTa [UTaHTa UM 000JI0YKH, UMEIOIIETO MIETH, TPOPE3U U BbI-
pe3bl, KOHEI[ MPUCAJOUYHOr0 MPYTKa MPUBAPUBAIOT K LIEJIOMY MECTY IIJIaHTa
Ha PacCTOSIHUHU 1...2 MM OT MecTa NOBPEKACHUS.

YOenuBmuCh, B MPOYHOCTU TPUBAPKHU, HAMPABISIOT CTPYIO BO3AyXa
TaK, 4TOObl OJHOBPEMEHHO MPOTPEBAINCH HUXKHSAS YacTh MPHUCATOYHOTO
MpyTKa U 00€ CTOPOHBI MPOpe3u Wi menu. JIerkuMm ycunvem, Hakumas Ha
MPYTOK, MOCIEAHUN YKIIAbIBAIOT U MPUBAPUBAIOT BIOJIb IIEJIH WIH TPOPE3H.
[IpuBapky nmpyTKa 3aKaHUMBAIOT Ha I[€JIOM MECTE Ha PAaCCTOSIHUU 1...2 MM OT
MOBPEXKJCHUS. 3aTE€M HOXKOM CPE3al0T BBICTYMAIOIINE MOBEPXHOCTH MPYTKa
Y TIPOU3BOJIAT BHIPAaBHUBAHUE CBAPEHHOIO IIIBA.

Pa3phbIBbI 111aHTa WM 000JI0YKH PEMOHTUPYIOT C IPUMEHEHUEM TOJIUBU-
HWIXJIOPUIHBIX 3aIUlaT WIA Pa3pe3aHHbIX MaHXKET. 3aruiata U3roTOBISIETCS U3
IUTaCTUKaTa TaK, 4yToObl Kpas ee Ha 1,5...2 MM NepeKphIBajI MECTO pa3phiBa.
3amaTy mo BceMy NepuMeTpy MPUBAPUBAIOT K IIUIAHTY, a 3aTEM BJI0JIb 00pa3o-
BAaBILEroCsl IIBa MPUBAPUBAIOT IMPHUCAIOYHBIN MPYTOK, a BBICTYNAKOUIUE I10-
BEPXHOCTH MPYTKA CPE3AIOT U MPOU3BOIAT BHIPABHUBAHUE 111BA B MECTE CBAPKH.

Jl1st peMoHTa 1IaHTa WK 000J0YKH C MPUMEHEHUEM pa3pe3HOi MaH-
KEThI OTPE3aI0T KyCOK MOJMBHHWIXJIOPUAHONW TpyOku Ha 35...40 MM 6o0Jib-
1€ JUIMHBI TTOBPEKIEHHOTO MECTa, pa3pe3aroT TpyOKy BIIOJIb U HAACBAIOT €€
Ha KabeJlb CHMMETPUYHO MECTY MOBpexAcHUs. MaHKeTy BPEeMEHHO 3aKperi-
JISIOT TTOJMBUHUIIXJIOPUIHON WM MUTKAJIEBOM JIEHTOM C marom 20...25 M,
MPUBAPUBAIOT KOHEIl MPYTKa B MECTE CThIKA MAHXXEThI CO IUIAHTOM (000J104Y-
KOIi), a 3aTeM yKJIAJbIBAIOT U MPUBAPUBAIOT MPYTOK BOKPYT TOPIIAa MAHKETHI.
[Toce mpuBapku 000OMX TOPIIOB MAHXEThl K NUIAHTY (000JI0YKE) CHUMAIOT
JICHTHI BPEMEHHOT'0 KpPEIUICHUS, MPUBAPUBAIOT NMPYTOK BJAOJb pa3pe3a MaH-
JKEThI, CPE3aI0T BBICTYMAIOUIME MTOBEPXHOCTH MPYTKa M MPOU3BOISAT OKOHYA-
TEJIbHOE BHIPABHUBAHUE BCEX CBAPHBIX IIIBOB.

[To BTOpOMY CrIOCOOY PEMOHT MOJMBHHWIXJIOPUIHBIX ILJIAHTOB U 000-
JIoOueK Kabesel MOXKHO BBIMOIHATHCS ¢ MPUMEHEHHEM STIOKCUHOTO KOMITayH-
Jla ¥ CTEKJIONIEHTHI. [I0BepXHOCTh NUTaHTa UM 000JI0YKH MPEIBApUTEIHLHO 00-
pabaTbIBaeTCsl, KaK YKa3aHO BhIIIE, U JOIMOJHUTEIBHO HA HEH Co3/aercs Iie-
POXOBAaTOCTh C MOMOUIBIO APAYE€BOr0 HAMWIbHUKA. MeCTO OBPEXKICHUS U 32
ero kpasmu Ha pacctossHuu 50...60 MM B 00e CTOPOHBI CMa3bIBAETCs SIOK-
cugabiM kommayHaoM K-I15 uiu K-I16 ¢ BBeJeHHBIM B HETO OTBEPAMUTEIIEM.
1o ci010 ANMOKCUIHOrO KOMITayH/a HAKJIAbIBAIOTCA YEThIPE-TISITh CIOEB CTEK-
JIOJIEHTBI, K&Kl U3 KOTOPBIX TAKKE MPOMa3bIBAECTCS CIIOEM KOMIIAyHAA.

BpeMenHblii peMOHT ITUTAHTOB ¥ 000JIOYEK B IEISAX MPEIOTBPAIICHUS
MIPOHUKHOBEHUS BJIArW TI0JT 000J0UKY Kabels, a TakKe JJIsl TPeI0TBPAICHUS
BBITEKaHUSI OMTYMHOT'O COCTaBa M3-TIOJ] MIJIAHTA Pa3peliaeTcs BHITIOIHATH C
MOMOIIBIO JIUTIKON MOJIMBUHUIXJIOPUIHON JEHTHI ¢ 50 %-M mepekphITHEM B
TPHU CJIOSL C IPOMA3KOM BEPXHEIrO CJOsI MOJMBUHWIXJIOPUIHBIM JJakoMm Ne 1.
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[To BTOpOMY criocoOy BpeMeHHBIM peMOHT BbinofiHsieTcs ientoi JIDTCAP B
TpH ciios ¢ 50 %-M nepeKphITHEM.

[Toxpacka O6ponenent. Ilpu oOHapykeHHH BO BpeMs OOXOJOB B
KaOeTbHBIX COOPYKCHHSIX HAa OTKPBITO MPOJIOKEHHBIX KaOETsX pa3pylieHu
OpOHETOKPOBOB KaOeisi KOPpO3Wel BBIMOJHSIETCS UX MOKpacka. PekoMeH-
JyeTCs MPUMEHATh TepMocToiikue neHtadranessie gaku [ID-170 unu [10-
171 ('OCT 15907-70) unum TEepMOCTONWKYH0 MAaciloOMTYMHYyI Kpacky bT-
577 (TOCT 5631-79). Jlyumum cnocoOoM MOKPACKH SIBISIETCS TPUMEHEHUE
KPacKOPACIBbUIUTEIS, a PU €r0 OTCYTCTBUU — KUCTH.

PemoHT OpoHeneHT. Ha OTKpBITO MPOJIOKEHHBIX KalOemnsix oOHapyKeH-
HbI€ YYaCTKU pa3pylLIeHHbIX OpOHENeHT oOpe3arorcs u yjansiorcs. B mecrax
OTpE3aHHbBIX JICHT BBITIOJHSIOTCS BpEMEHHbIe OaHAaXKU. PS1oM ¢ BpeMeHHBIMU
OaHgaxamMu 00€ JIEHTHI TIIATEIHHO 3aYUIIAI0TCS 10 METAJUIMYECKOT0 OJiecKa U
obmyxuatorcsa mpunoem [IOCCy 30-2, mociie 4ero npoBoj 3a3eMJICHUS Kpe-
nuTcs OaHIaxamMu U3 OIMHKOBAHHOW MPOBOJIOKU auameTpoMm 1...1,4 mm u
MIPUITAUBAETCS STUM ke npuroeM. CeueHne MPoBOJHUKA 3a3€MIICHUS BbIOUpa-
eTCsl B 3aBUCHMOCTH OT CCUCHHMS KU KaOes, HO He MeHee 6 MM’

[Tpu oOnyxuBaHUM U TIalike OPOHENICHT MPUMEHSETCS MasUIbHBINA JKUP.
[TpoaOmKUTETLHOCTh KaKJIOM MaliKu JOJDKHA OBITh He Oonee 3 MuH. Bpe-
MEHHbIE OaHAaXU yaansatoTcs. Ha oroineHHbll y4acTOK 000JI0UYKH HAHOCUTCS
AHTUKOPPO3UOHHOE MOKPHITHUE.

B Tex ciyuasx, korma BO3MOXXHBI MEXaHUUYECKUE BO3JICUCTBUSI HA pe-
MOHTHUPYEMOM YYacTKe KaOelss, Ha HEro JOMOJIHUTEIBHO HAaMaThIBAETCS IO
MOBUBY OJIMH CJIOW OPOHENICHTHI, MPEIBAPUTEIHHO JEMOHTUPYEMBII C OTpE3-
Ka Kalensi ¢ HemoBpexkAeHHON Oponeil. Jlenta HamartbiBaeTcst ¢ 50 %-m me-
PEKpBITUEM U 3aKperisieTcss OaHmakamMu W3 OLMHKOBAHHOM MPOBOJIOKH.
[IpoBOHUK 3a3eMJIEHUSI B 3TOM Clydae MO BCEH JIMHE MEPEMBIYKU JOJIKEH
OBITH pacmyIleH B LEJISIX CO3JaHus IJIOTHOrO o0jieranusi OpoHU BOKPYT yda-
CTKa PEMOHTHPYEMOTO Kabes.

4.2.3. PeMOHT MeTaLIM4ECKUX 000J104€K

[Ipu moBpexaeHun 00070YKK Kabens (TpPElIuHBI, MPOKOJBI), KOrjaa
UMEeTCsl TeUb MACIOKaHU(OIBLHOTO COCTaBa HAa 3TOM y4acTke, 1o 00e cTopo-
HBbI OT MECTa MOBPEXIACHUS Ha paccTossHUU 1o 150 MM OT MecTa MmoBpexIe-
HUS yaansieTcss 00omouka ¢ kabens. CHUMaeTcs BEPXHUM CIION MOsSICHOM M30-
JISIUU ¥ TIPOBEPSIETCS Ha BIAXXHOCTh B pa30rpeToM napaduHe.

B ToMm citydae, ecnu Biara OTCyTCTBYET U M30JISILIUS HE pa3pyllieHa, pe-
MOHTHUPYETCSI CBUHIIOBAs WJIM ATFOMUHUEBAst 0001049ka. M3 TMCTOBOrO CBUH-
1a TOJMIMHOW 2...2,5 MM BbIpe3aercs mojoca mupuHod Ha 70...80 MM
OOJIBIIIe OTOJICHHOTO ydacTKa Kabens u aumuHor Ha 30...40 MM OoJbine 1iH-
HBI OKPY>KHOCTH Kabesst o oboouke. B monoce aemaroTcs 1Ba 3aIUBOYHBIX
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OTBEPCTUSA C TaKUM PacdyeToM, YTOObI OHU PacCIoJiarajuch HaJ OrOJICHHON
yacThio kabens. [lojoca TIIaTenbHO OYUIIIACTCS OT MBUTH U TPS3U BETONIBIO,
CMOYCHHOH B OeH3MHE. Y JaJICHHBIC TIOTYIPOBOISIINKN CII0M OymMaru u Bepx-
HSIS JICHTA TOSICHOW M3O0JISIIMM BOCCTAHABIMBAIOTCS M 3aKPEIUIAIOTCS OaHa-
KaMU U3 XJIOMYaTOOYMaKHbIX HUTOK. [IpommapuBaeTcs yyacTok KaOelbHOU
Maccori MII-1. [Tonocoii cBUHIIA 0OEPTHIBAIOT OTOJIEHHOE MECTO Kabels Tak,
yTOOBI OHA 3aX0/IMJIa PABHOMEPHO Ha Kpasi 000JI0UKH Kales, a Kpast 00pa3o-
BaBILIEWCS CBUHLIOBOM TpyObl MEpEKphIBAIA JIPYr Jpyra He MEHee 4YeM Ha
15...20 mm. Brawane npousBoasT npomaiiky npunoeMm [TOCCy 30-2 mpo-
JIOJILHOTO 111Ba, a 3aT€M TOPIIbI TPYObI MOArHOar0T K 00010UKe Kabesst U pu-
ManuBaroOT K HEU.

Jns kabeneit ¢ alFOMUHHEBON 00OJIOYKON B MECTE MPUIIAWKU CBUHIIO-
BOM TpyObl 000J104Ka Kabess 00y KUBAETCS MPUITOEM Mapku A. 3aiuBaercs
MydTa ropsiuer kabenbHoi Maccoit MII-1. [locie ocThiBaHMS U TONMBKH 3a-
ManBalOTCs 3aJMBOYHbIE OTBEpCTUs. Ha 3amasiHHOE Ha Toplax MECTO HakJja-
JpIBaeTCsl OaH/IaXX U3 MEIHOM MPOBOJIOKH BUTOK K BUTKY JUAMETPOM 1MM ¢
BbIX0JIoM 10MM Ha 000i0uKy Kalesnsi u mpumanBaeTcs K obosouke. OTpe-
MOHTHPOBAHHOE MECTO MOKPBIBAETCSA CMOJISIHOM JICHTOU B ABa ciios ¢ 50 %-Mm
MEPEKPHITUEM.

B ToMm cnydae, ecnu Biara mpoHUKIIA MO O0OJIOUKY WJIM TOBpEXIACHA
MOSICHAS. U30JISILUS, a TaKKe M30JSILUS KU, YIaCTOK KaOess BbIpe3aeTcs Ha
BCEU JUIMHE, IZIE UMEETCs Biara WIH IOBPEKICHNS U3010nd. BmecTo Hero
BCTaBJISICTCSI HEOOXOAUMOM IIIMHBI OTPE30K KaOesss U BBIMOIHICTCS MOHTAX
JBYX COeMMHUTEIbHBIX My(dT. CeueHne U HampsikeHUe KaOemsl JOJDKHBI CO-
OTBETCTBOBATh BBIPE3AHHOMY YYaCTKY.

Mapky kaOenst Juisl BCTaBKM MOXXKHO NMPUMEHATH JPYTYIO, HO MO CBOEH
KOHCTPYKIIMU aHAJOTUYHON BBIPE3AHHOMY YYacCTKYy.

4.2.4. BocctaHoB/IeHHe OYMaKHOM U30JISILIUU

B Tex ciygasx, Koraa TOKOIPOBOISINNE JKHIIbI HE TIOBPEXKICHBI, a U30-
JSUUS KA U TIOSICHAST U30JIALIMS TOBPEXKIEHBI, HO B HEM OTCYTCTBYET BJjara,
BBITIOJIHAETCSI BOCCTAHOBJICHUE M3OJIALIMU C MOCIEAYIOIIMM MOHTaXOM pa3-
PE3HOM CBUHIIOBOW COSTUHUTEIIBHOU MY (PTHI.

[TponsBoauTCs packornka Kabens 10 TaKOW JJIMHBI, YTOOBI MOYKHO OBLIO
CO3/1aTh JIOCTATOYHYIO clabuHy KaOess A pa3BeleHUs KU MEXIy coOOM.
[locne pa3BeneHus KUl U yHajJeHUs CTapOd M3OJISIIMU BOCCTAHABIMBACTCS
U30JISIUS KU ¢ TIOMOIIBI0 HATOXKEHUsT OyMaKHBIX POJHMKOB WM JIGHTOMN
JIDTCAP c mpenBaputenbHoil 00paboTkoi mpomrmapounoit maccod MII-1.
YcranaBnuBaeTcs paspe3Hasi CBHHIIOBas My(Ta W TpomamBaeTcs CHadasa
MIPOJIOJIBHBIN TIOB, a 3aTeM My(Ta nmpunanBaeTcs K 000I04YKe Kabers.
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YKa3aHHBIM PEMOHT MOKHO BBIIIOJHATh Ha TOPU3OHTAIBHBIX Y4aCTKax
KaOeIbHBIX TPACC, T/I€ OTCYTCTBYET TMOBBIIIEHHOE JABJICHHE Macia, TaK Kak
MydTa C IPOAOILHOMN MaKON UMEET MEHBITYI0 MEXaHUYECKYI0 TPOYHOCTD.

4.2.5. PeMOHT TOKONPOBOASAIIMX KU

[Ipu pa3peiBe kuil Kabessi Ha HE3HAYUTEIbHOW JJIMHE U BO3MOXKHOCTHU
MOATSHYThH KaOesb 3a CUET «3MENKI», BHITIOJHEHHOW TP MPOKJIAIKE, TPOU3-
BOJUTCA OOBIYHBI PEMOHT COCAMHUTEIBLHON CBUHIIOBOW WJIM SMOKCHIHOM
coeMHUTENBLHON My(PThL. B TOM ciyuae, eciu 3amaca kabessi HeI0CTaTOYHO,
MOTYT MPUMEHSTHCS YAJIUHEHHBIE COCAUMHUTEIbHBIE THIB3bl U MY(ThI. Pe-
MOHT B 3TOM CJIy4ae NPOU3BOAUTCA C OAHOM COCIUHUTEIBHOW CBUHIIOBOU
MydToi. Bo Bcex OCTalbHBIX ClIy4asix MPU PEMOHTE TOKOMPOBOISIIUX KU
KabeJisi MpUMEHSETCSl BCTaBKa KaOelssh M BBITIOJIHACTCS MOHTaX JBYX COCIH-
HUTEJbHBIX CBUHIIOBBIX WUJIM AMTOKCUIHBIX MY(QT.

4.2.6. PeMOHT coeAMHUTENbHBIX MY(PT

HeobxoaumMocTh peMOHTa COEIUHUTEIBHOM My(Thl WM MOHTaX
BCTaBKHU KaOess U JBYX COCAMHUTENIbHBIX My()T yCTaHABIMBAETCS TIOCIIE OC-
MOTpa My(THI U €€ pa30opKH.

B Tom cimydae, ecnu mpoOoit Mpou3omiea ¢ MecTa MalKu KUJIbl UIH C
T'WJIb3bl HA KOPITYC CBUHIIOBOM MYy(ThI M pa3pylIieHHE OT MpoO0s UMEET He-
OoJbIIME pa3sMeEPbl U M30JILMS HE YBIAKHEHA, NMPOM3BOAUTCS MOCIIEI0BA-
TeapHast pa3dopka My(pThl U pa300OpKa MOBPEKICHHON YaCTH W3OJISIUHU. 3a-
TEM BOCCTAaHABIMBACTCS W3OJAIUS OyMaKHBIMH POJIMKAMHU WJIH JICHTOU
JIOTCAP u npommapuBaercsa maccot MII-1. YcranaBnuBaercs pa3pe3sHon
KOpIyc My(Tbl, U BBINOJIHSAIOTCS BCE AAJbHEUIIME ONEpPAalUU MO MOHTAKY
My(QTHI.

B ciyuae ecnu npo6oi npowusoien B meldke MyQThl ¢ KUJBI Ha Kpai
000JI0YKH U M30JIAIMA HE yBJIaXKHEHA, MPOU3BOAUTCS pazdopka mydThl. 3a-
TeM OTpe3aeTcsl y4acTOK OpOHU M OOO0JIOYKM Ha JJIMHY, HEOOXOIUMYIO ISt
yA00HOTr0 pa3BeneHus Kui. BoccTaHaBIMBaeTCs U0 Y MOBPEKICHHON
’KWJIbI, U BBIMOJHSAETCS MPOIIIApKa. Y CTaHABIMBACTCS Y/UIMHEHHBIA pa3pes-
HOM KOPIyC CBUHIIOBOW MY(ThI, U BBIMOJIHSIIOTCS BCE ONEpaIiu M0 MOHTaXY
MYyDTEHL.

Ecnu HEeBO3MOXXHO BBITIOJHUTH YIJIMHEHHYI0O My(Ty H3-3a OOJIBIIUX
pa3pyllieHuii, TO MPUMEHAETCA BCTaBKa Kalessi ¢ MOHTaXoM ABYX My(]T mo
TE€XHOJIOT MU, IPETYCMOTPEHHON TEXHUYECKOW JOKYMEHTALIUEH.

B OGosbmivHCTBE ciydaeB MOBPEXKACHUS B COCIUHUTEIBHBIX MydTax
MPOUCXOMAT MPU MPODUTAKTUUECKUX HCTBITAHUAX MOBBIIICHHBIM HaMpsDKe-
HueM. U ecinu K peMOHTY HE NPUCTYIIHJIM Cpa3y ke MOCIe ONpeleIeHUs Mec-
Ta MOBPEXKACHUS, B My(pTy HauMHAeT MOCTyNaTh Biara. B aTom cimydae pe-
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MOHT MOBPEXICHHOU COSAMHUTEIBHON MY(ThI OCYIIECTBIISIETCS] BRIPE3aHUEM
nedexkTHol MydThI U yuyacTKoB kabemns. Kak mpaBuio, yem OOJIbIe JISKUT B
3eMJIe TOBPEXACHHAS U HE OTPEMOHTHpPOBAaHHAs My(Ta, TeM JJIMHHEE TpPHU-
XOJIUTCS JIeNIaTh BCTAaBKy KaOems Jisi BOCCTAHOBJICHHSI TP PEMOHTE KaOellb-
HOW JINHUM.

4.2.7. PeMOHT KOHIIeBbIX MY(QT HAPYKHOI YCTAHOBKH

KoHueBbie MydpThl HApY>KHON YCTAaHOBKH B OOJIBLIITMHCTBE CIIy4acB BbI-
XOJIAT U3 pabOThl B JIOKIJIMBBIC MEPUOBl BPEMEHU Tojia WM MPHU OOJIBIION
OTHOCHUTEIHHOM BIAXKHOCTHU BO3/lyXa U, KaK MPaBUJIO0, UMEIOT OoJibiiue aedek-
ThI ¥ pa3pylieHus BHYTpu MypThl. [ToaTOMy noBpexaeHHas Mmydra oOpe3aer-
csl, IpOBEpsieTCsl U30JISIUSL Kalensl Ha BJIaXXHOCTh, U, €ClIi OyMa)kHasi U30Jis-
1Sl HE YBJIAKHEHA, BBIMOIHIETCS MOHTaX MY(Thl B COOTBETCTBHH C TpeOOBa-
HUSMHM TEXHUYECKOM JOKyMeHTaluu. Eciu qinHa kabenst B KOHIE JMHUHU
MMEET JTOCTAaTOYHBIN 3amac, TO PEMOHT OTPAaHUYMBAETCS MOHTAXKOM TOJIBKO
KOHIIeBOM MydThl. Ecnm ke 3amaca kabenss HEIOCTATOYHO, TO HA KOHIIE Ka-
OeNbHOM JTMHUK BBITIONHSETCS BCTaBKa Kabesst HeoOXoIuMo# TMHbL. B aToM
ciy4ae HeoOX0IMMO MOHTHPOBATh COSAMHUTEIHHYIO M KOHIIEBYIO MY(THI.

JleMoHTHpOBaHHbIE MY(THI MOTYT MCIOJB30BATHCS JJISI TTOBTOPHOTO
MoHTaxka. Ho jy1st 3TOro HE06X0MMO OYUCTUTH KOPIYC U BCE AeTaId My (DThI
OT CaXH, POMBITh UX OEH3MHOM U MPOCYIIUTb.

B xon1eBbix Mmydrax HapyKHOW YCTAaHOBKH C METAJUTMYECKUM KOPITY-
coM | pa3 B roJ1 B TEUEHUE BCETO BPEMEHH DKCIUTyaTallUH MTPOBEPSIOT YIUIOT-
HEHHUS U MOATITUBAIOT railku. OTHOBPEMEHHO  OCMATPHUBAIOT KOHTAKTHBIC
COEJIMHEHHUS U B Clly4ae HEOOXOJIMMOCTH OYMILAIOT KOHTAKTHBIE MMOBEPXHO-
CTHU U TIOATSITUBAIOT OOJTHI.

Cucrematudecku (1o Mepe HaJOOHOCTH COTJIACHO Pe3yJibTaTaM OCMOTPA)
OKpAILMBAaIOT MECTA MAWKH, IBbI ApPMUPOBKH U YIUIOTHEHUN dManbio XB-124.

[ToBepXHOCTh KOHIIEBBIX PMOKCUIHBIX MY(PT HAPYKHOM YCTaHOBKU HE-
obxoauMo B mporiecce dkcruryatanuu (1 pa3 B 3...5 JeT B 3aBUCUMOCTH O
MECTHBIX YCJIOBUI) KpacUTh dMaIsiMU BO3AyIIHOW cymiku III-51 wau ['O-
92XC. Okpacky BBINOJHAIOT B CYXYyIO IOTOAY, PEIBAPUTEIIBHO OYUCTUB T10-
BEPXHOCTb MY(ThI U U30JIITOPOB

N3onsTOphl KOHIIEBBIX MYy(dT HAapy>KHOW M BHYTPEHHEH YCTaHOBOK, a
TaK)Ke M30JISIIIUOHHBIE OBEPXHOCTU KOHIIEBBIX 3aJ€JI0OK HEOOXOIMMO MEePUO-
JUYECKH OYHUILATh OT MbLUIX U IPSA3U TKAHBIO, HE OCTABJISIONIEH BOpca, U CMO-
YeHHOW B OCH3MHE WJIM alleTOHE. bojee 4acToil O4MCTKEe JOJKHA IMOJBEP-
ratbCsi KOHIEBas KaOenapHas apMmarypa B IeXax MPOMBIIUICHHBIX MPEeAnpU-
ATUM ¥ 30HAX C MPOBOJALIECH NbUIbIO. [IepuOANYHOCTD MPOTUPKU U OUUCTKHU
KOHIIEBOW KaOelnpbHOW apMaTyphbl Ha JAHHOW JJIEKTPOYCTAHOBKE YCTaHABIIU-
BACT IJIaBHBIA UHKEHEP MECTHOTO SHEPIONPENPUATHS.
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4.2.8. PeMOHT KOHIIEBBIX 3a/1€JIOK

[Tpu pa3pynieHun KOpIryca 3aJ€JKH U BBIFOPAHUU KW B KOPEILIKE pe-
MOHT 33JICJIOK ~ BBITIOJHSETCS TaK K€, Kak U PeMOHT KOHLEBBIX MY(QT, 3a
UCKIIFOUEHHUEM TOTO, YTO KOPILYC 3aJI€JKH U AETAIN HEJIb3sl HCIIOJIb30BaTh
MOBTOPHO.

PeMOHT KOHIIEBBIX 33J€JIOK B CTAJbHBIX BOPOHKAaX MpPU pa3pyLICHUU
M30JISIIUY KT BBITIOJIHSETCS B CIIEAYIOUIEH MOCIeA0BaTEIbHOCTH:

* Ppa3pyLICHHYIO U30JISALHUIO KW WM NPUILIEIIIYI0 B HErOJHOCTh (3a-
IpsI3HEHUE, YBIAKHEHNE) YAAISIIOT C KUJ;

* CMaThIBAIOT OJIMH CJIOW OyMaKHOW M30JSLUY;

* NPOU3BOJAT NMOAMOTKY B IIATh €1I0€B C 50 %-M IEpEKpBITUEM JIMII-
KO MOJMBUHUIXJIOPUIHON JIEHTOW WIIM TPEeMsl CIOSIMHU MTPOPE3UHEHHOMN JIEH-
Thl C MOCJIETYIOUIUM MOKPHITHEM U3OJSIMOHHBIMU JICHTAMHU WA KPACKaAMHU.
BmecTo yka3aHHBIX JIGHT PEMOHT MOXET ObITh BBINOJHEH C MPUMEHEHUEM
nentsl JIDTCAP (aBa cnos) u nentsl [IBX (onun crnoif).

[Ipu pacTpeckrBaHUU, OTCIAMBAHUM, YACTUYHOM YyXOJE€ M 3HAYUTEIb-
HOM 3arpsi3HEHUH 3aJMBOYHOIO COCTaBa, OCOOCHHO KOTNa 3TU J1e(PEeKThl CO-
IPOBOXKJIAIOTCS 3aMETHBIM CMEIICHUEM KHJI MEXIy COOOM WM K KOPILyCY
BOPOHKH (YTO MOKET B CBOK OUYEPENb BBI3BIBATHCS HEIPABUIIBHBIM I1OJI0XKE-
HUEM WM OTCYTCTBHEM PACIOPHOM IUIACTHHBI), CIEAYET CHENATh MOJHYIO
MEPE3aJIMBKY CTAIBHON BOPOHKHU.

Crapplif 3aJIMBOYHBII COCTaB yJausieTcsl (BBILIABISAETCA), BOPOHKA
OITyCKA€TCsl BHU3 M OYMIIAETCS OT KONOTH M rpsizu. [Ipon3BoauTcs moamMoTka
HOBOT'O YIJTIOTHEHUS (110J BOPOHKY), 1 BOPOHKA CTABUTCS HA MECTO.

['op;oBMHA BOPOHKH MNOAMATHIBAETCA CMOJISIHOW JIEHTOM, U BOPOHKA
BMECTE C KabeneM KpenuTcsl K OMOPHOM KOHCTPYKIMU XoMyToM. IIpoBepser-
Csl IPAaBWIBHOCTh MOJIOkKEHUS (apPopoBbIX BTYJIOK. [[pon3BoauTcs 3anmBKa
BOPOHKHM 3a71MBOYHBIM cocTaBoM (Mb-70, MB-90).

PeMOHT KOHIIEBBIX 3aJI€JIOK U3 MOJUBUHUIXJIOPUIHBIX JIEHT MPOU3BO-
JOUTCS TIPU HAJUYUK MPOIMUTOYHOTO COCTaBa B KOPEIIKE WM Ha JKUJaX, MPU
pacTpeCKMBaHUM U OOpbIBaX JIEHT. TE€XHOJIOTHsI pEMOHTA 3aKJI0YaeTcs B Je-
MOHTaX€ CTapbIX JICHT M MOJMOTKE Ha ujaax HOBbIX JieHT [IBX wnwm
JIDTCAP.

PEeMOHT 3MOKCUIHBIX KOHILIEBBIX 3aJ€JIOK IPU pa3pyLIEHUH MMOJMOTOK
Ha >KWJIaxX BBITIOIHSAETCS C JEMOHTAXEM CTaphIX JIEHT, BOCCTAHOBJIEHUEM HO-
BbIX JIeHT JIDTCAP 1 10nOIHUTENBHON MOIMBKOM SMTOKCUIHOIO KOMIIayH-
Jla ¢ TAaKUM PacyeToM, YTOObI JIECHTHI 3aXO/MIIMA B 3aJMBacMblii KOMIAyH]| HE
MeHee ueM Ha 15 mm.

[Tpu Teun MpONMUTHIBAIOIIETO COCTaBa MO Kabelo B KOPEIIKe 3aeNIKU
00€3KUPUBAIOTCA HUKHSS 4acTh 3a/1esiku Ha yyacTke 40...50 MM 1 Ha TakoM
K€ PACCTOSAHUI y4acTOK OpOHM WM 000JIOUKU ([1J11 HEOPOHUPOBAHHBIX Ka-
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Oeneil). Ha obe3xupeHHBI y4yacTOK KOpIyca 3aJelKd M MPUMBIKAIOMUN K
HEMYy y4acToK kabOenst mmpuHoi 15...20 MM HakJaabIBaeTCsl JABYXCIIOHWHAS
MOJAMOTKA W3 CMAa3aHHOM SIMOKCHIHBIM KOMIAYHJIOM XJIOMYaTOOyMa>KHOMN
JIEHTHI. YcTaHaBiIuBaeTcs peMoHTHas (opma (puc. 4.8), 3aMuMBKa KOTOpOM
MPOU3BOAMUTCS SMOKCHIHBIM KOMIIAyHAOM.

Puc. 4.8. Yemanoska pemonmnoii popmul 0151 ycmpaneHuss meuu

nponumolearuieco cocmaea 6 mecme 6600a kabeJis 6 Kopnyc 300€eKU.
1 — kopnyc 3adenku, 2 — pemonmuasn popma; 3 — mecmo medu

[Ipu HapylIeHHH TePMETUYHOCTH B MECTE BBIXOJA JKUJI U3 KOpITyca 3a-
JEJIKU 00€3)KUPUBAIOTCS BEPXHSIS MIIOCKAsl YACTh KOPIyca 3a/€JIKK U y4acT-
KH TPyOOK WJIM MOJMOTKH KU JUIMHOW 30 MM, MPUMBIKAIOLIUE K KOPIYCY.
VYcranaBnuBaerca cheMHas peMoHTHas ¢opma (puc. 4.9), pazmepsl KOTOpOi
BbIOMpAIOTCS B 3aBUCHUMOCTH OT THUIOpa3Mepa 3aeliKh. 3aliuBKa (QOpMBI
KOMITayHJOM MPOU3BOJUTCS TaK ke, KaK U B MPEABIAYIIEM Clydae.

[Ipu HapyllleHUHd repMETUYHOCTH Ha KHJIaX 00e3KUpUBaeTcs nedexT-
HBI y4acTOK TpYOKH WJIM MOJMOTKH >KWJIbl HAKJIAJbIBA€TCd PEMOHTHAas
JABYXCIIOMHAs MOJAMOTKA U3 XJIOMYaTOOYMaKHBIX JIGHT U OOMJIBHOW CMa3KOM
AMOKCUIHBIM KOMIAYHIOM KaxkJ10oro BUTKa oOMoTku uiun jeHTta JIDTCAP B
TPH CJIOSL.
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Puc. 4.9. Yemanoexa pemonmuoti popmsi 0151 ycmpaHemust

meyu 8 Mecme 6bIXx00d AHCUJL U3 Kopnyca 300€KU.
1 — pemonmnasn ¢popma; 2 —mecmo meyu, 3 — Kopnyc 3a0enKu

[Ipu HapylleHHMH TE€PMETUYHOCTH B MECTE MPUMBIKAHUSA TPYOKH WU
MOJAMOTKH K UWJIUHAPUYECKOW YaCTH HAKOHEYHUKA OO0E3KUPHUBAIOTCS TIO-
BEPXHOCTbh OaH/Ia)ka M y4aCTOK TPYOKHU WJIM MOJAMOTKH KUJIbI JUTHHOUN 30 MMm.
Ha oOe3:xkupeHHble y4YacTKM HAKJIAJbIBACTCS JBYXCJIOWHAsi MOJMOTKAa W3
XJIOMYAaTOOYMaXKHBIX JIEHT C OOWJIbHOW OOMa3KOMW KOMITAYHJIOM KaKJI0ro
BUTKA MOAMOTKH. [loBepX MOAMOTKM HaKIaAbIBACTCS IUIOTHBIA OaHIax W3
KPYYEHOTO IITNarata u Takke 00Ma3bIBaeTCsl AMOKCUIHBIM KOMIIAyHIOM.
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