Nekuna 5
NMPOEKTUPOBAHUE YCITOBUA YKINNAOKU BECCTbIKOBOIO NMYTWH

[lnaH nekyuu:

5.1. KoHcmpykyusi 6eccmbikogo20 rymul.

5.2. [lonyckaembie npodosibHbIe Curlbl 8 PEIIbCOB8LIX MIeMsiX.

5.3. Pacyuem uHmepeganoge memrepamyp 3akperiieHus rirnemeu Ha rnocmosiH-
HbIU pexum 3Kcryamayuu.

5.4. OnpedeneHue pacyemHbix yOrnuHeHuUl beccmbIKo8bIX rnemel U 3a30p08
rpu paspsioke memrepamypHbIX HarnpsXkeHud.

5.56. KoHmponb 3a ycunuem 3amsiKeK 2aek U Wypyrnos 8 MpoMeEXYMmOYHbIX

CKPEr/IeHUsIX.

5.1. KoHCcTpyKUMA 6eCcCTLIKOBOro NyTu

PenbcoBble nnetn. HoBble penbcoBble NIeTU CBapuBalT B CTauMoHap-
HbIX YCIOBUAX B peribcocBapoyHbiX noesgax (PCI1) unm HenocpenCTBEHHO B
AyTU NepeaBXHbIMU PenbcocBapOYHbIMM MalumHamu (MPCM) aneKTpoKoH-
TaKkTHOW cBapKow. et n3 cTaporogHbIX pesribCoB MOryT CBapMBaTbCs U anio-
MUHOTEPMUTHOW CBapKoW. beccTblkoBble NMETU AO0MKHbI ObiTb OAHOIO TUNA,
OQHOW MapKu cTanu, OgMHaAKOBOIro TEPMUYECKOro YNPOYHEHUS!, U3rOTOBIEHbI HA

OQHOM MeTannyprmyeckoM KomobmHaTe 1 OaHOM KaTeropum KadyecTtsa [5].
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B pernoHax Ceepa, Cubnpu n laneHero BocTtoka ¢ rogoBbIMn amninTy-
Aamn Temnepatyp penbcoB 6onee 110 °C penbcoBble NeTU OOSMKHbI cBapu-
BaTbCS NPENMYLLECTBEHHO N3 PENLCOB HNU3KOTEMMNEPATYPHON HAAEXHOCTMW.

[OnvHbl nneten yctaHasnmeatTca npoektoMm. B ycnosuax PCI1 cBapuBa-
toT nnetn gnuHom 800 m U mMeHee. HenocpeaCcTBEHHO B NYTU OHW CBapuBa-
l0TCA ANNHOM A0 Bnok-yyacTka, neperoHa 1 6onbLuen.

Ha yyactkax ¢ S-ob6pasHbiMn, OOANHOYHBIMU UM HECKONBbKUMU KPUBbLIMU
paguycom meHee 500 M, roe HabnwgaeTca MHTEHCUBHBIN BOKOBOW U3HOC ro-
NOBKWN perbCoB, paspeLlaeTcs No COorfiacoBaHWMIo C ynpasreHnem nyTn u co-
OpYXXeHUN ueHTpanbHon anpekunmn nHgpactpyktypbl OAO «PXX[O» yknagbl-
BaTb KOPOTKME NIIETU ASTMHON HEe MeHee 350 M.

bonee kopoTkme nneTn, HO ANVUHOM He mMeHee 150 M, MoOryT yknagbiBaTb-
CA MeXay CTpPenoYHbIMW NepeBogaMu, €Cin CTbIKM CTArMBaKOTCA OBbIYHBIMU
6ontamun. [lpy KMCNOMBL30OBaHUM BbICOKOMPOYHbLIX OONTOB AfNMHA MeTeu
AomKkHa bbiTb He meHee 100 M.

Kaxxgas akcnnyatvpyemasi nneTb MMeeT MapKMpoBKY. B npoekTe yknagku
BeCCTbIKOBOIo NyTU KaXKaoW KOPOTKOW NIEeTU NpUcBamBatoT NOPSAKOBLIN HOMED,
no4 KOTOPbIM OHa AO0SMKHa 3Ha4YnTbCA B cBapoyHon Begomoctn PCIT n B Xyp-
Hane yyeta cny0bl 1 TEMNEPATYPHOro pexmnma KOPOTKOM PenbCoBOM NNETW.
MpaByto 1 neByto NAeTN No CHETY KUNOMETPOB oTMeYvaroT Byksamu 1 u J1.

B ycnosusx PCI1 B Ha4arne v KoHLUe KaXaow nneTu, cBapeHHOM U3 HOBbIX
NI CTapOrofHbIX PENbCOB, HA paccTosHMM He MeHee 150 cm OT ee TOpLUOB
Ha BHYTPEHHEWN CTOPOHE LUENKN pernbca (CO CTOPOHbLI ocu NyTn) Genon mac-
nsHoM Kpacon HaHocaTcs: Homep PCI1, Homep nnetn no ceapo4yHoOU Be4OMO-
CTW N gfNHa NneTu.

[Mpn obpeske KOHLOB NeTn B NpoLecce YKagkn AnvHa ee KoppekTupyeTcs.

[Mocne yknagku nnetu B NyTb €€ MapKMpPOBKA, cOoenaHHad B YCNOBUSAX
PCT1, gpononHaeTca cnegyowen nHdopMaumnen:

— HOMep NSIeTU NO MPOEKTY C YKa3aHMEM ee CTOPOHHOCTH,

— gara, rof yknagku (c ykasaHuem gByx nocrnegHux undp);

— TemnepaTypa 3aKkpenneHus nneTu.

B pe3ynbrarte mapkupoBKka KOPOTKUX NNeTen npuHUMaeT BUa:

19 — 361 — 799,45 — 16J1 — 03.06.12 +34,

rae 19 — Homep PCI1; 361 — HOMep nneTum no CBapOYHOM BEOOMOCTH;
799,45 — anvHa nnetn, m; 16J1 — HoMep NNeTn No NPOEKTY U ee CTOPOHHOCTb;
03.06.12 — pgaTta v rog yknagks nnetu (bepytca aBe nocnegHve undpbl);
+34 — Temnepatypa 3akpenneHnsa NneTn Ha NOCTOSIHHbIN pexnm paboThbl.

CoeauHeHue penbcoBbIX NneTen. PenbcosBble nretv npu OTCTYTCTBUM
nsonupyowmx ctolkoB (MC) coegmHaTca mexay cobon AByMs Unn TpeMms
napamMu ypaBHUTENbHbIX PESibCOB.
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B pernoHax c rogosbiMn amnnutygammn 6onee 110 °C n makcumarnbHbIMU
CyTOYHbIMKM NepenagamMmn TemnepaTypbl penbcoB 50 °C n bonee, no cornaco-
BaHWIO C Ha4YanbHUKOM CIy>KObl NyTW, MOXHO YyKnaabliBaTb NO YeTbipe napbl
YpaBHUTESbHbIX PENbCOB.

Mpn ycTponcTBe B ypaBHUTENBbHOM MporieTe COOPHbLIX W3ONUPYIOLMX
CTbIKOB YKIaablBalOTCS YeTbipe Napbl ypaBHUTENbHbLIX PENbCOB C pPacnono-
KEHMEM M30SIMPYIOLLINX CTbIKOB B CEpeanHe ypaBHUTENbHbIX NPOSEeTOoB.

He pgonyckaeTtcs pacnonoXeHue CTbIKOB, B TOM YUCNE CBapHbIX, B Npeae-
nax nepees3gHoro Hactuna. Cxema pacnonoXeHns ypaBHUTENbHbIX PENbCOB
N N30MNPYIOLLNX CTBIKOB B pavioHe Xene3HoOOopOXKHOro nepeesga rnokasaHa
Ha puc. 5.1.

|10} {{uf{m

125M | 125m | 125 (25) M | 12,5 m
lnemsb YpasHumenbHbIl npornem lnems

Puc. 5.1. Cxembl pacnonoXeHusi ypaBHUTENbHbLIX PEbCOB U
N30NUPYIOLMX CTbIKOB B pPalioHe Xene3HOoOopPOXXHOro nepe-
e3ga: @ — co COOPHLIMU M3ONUPYOLLMMK CTbikaMn 2; 6 — C
BbICOKOMPOYHLIMU N30NMPYIOLLMMWN CTbiKamn 1

B mecTtax npuMbikaHUs penbCoBbIX nneTen 6ecCTbIKOBOro nyTn C xene-
300eTOHHbIMU LUNanamMu K CTpenoYdHbiM nepesojamM ¢ AepeBAHHbIMU BpyChb-
amMmun, bawmakocbpacbiBaTensm, ypaBHUTENbHbIM Npubopam, MocTam C aepe-
BAHHbIMW MOCTOBbIMU BpyCbsiMK Kene3obeToHHbIe Wnarnbl yknagbliBatoT Mo
cxemawm [5, puc. 2.1 u puc. 2.2]. B mecTtax npumMblkaHUs yKnaablBalOTCA OBE
napbl ypaBHUTENbHLIX penbcoB anmHon 12,5 M. Ha koHue nepBoro 3BeHa
YPaBHUTENbHOIO npofneTa, NpPUMMbIKAKLWEro K nretsm GeccTbIKOBOro nyTw,
yKnaablBatoTCA YeTblpe AepeBsiHHbIE Wnarsbl.

CkpenneHus. NpomMexyTouHble penbCoBble CKpenseHns GeCcCTbIKOBOro
NyTWU OOMKHbI o6ecneuynBaTb HOpPMATUBHOE MpMXKaTME peribca K OCHOBaHWUIO
He MeHee 20 KH ¢ NOMOLLbLIO YNPYruxX UIn XeCTKUX KNemMMm C ynpyrumun ane-
MeHTamKn, MoHoperynaTop ckpenneHmss APC gormkeH OblTb YCTaHOBMEH Ha
TpeTblo no3vumto. [JaHHOe ckpenneHne OOMKHO obecneymBaTb Harpysku,
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AENCTBYOLNE Ha y3en B OBbIYHbIX YCNOBUSX: FOPU3OHTarbHbIX NPOAOSTbHbIX
cun — 14 kH; 6okoBbIX cvn B NpsiMbIX U KpmBbIX paguycom 500 m n 6onee —
He MeHee 50 kH, B kpuBbIXx pagnycamm meHee 500 m — He meHee 100 kH.

B CRoOXHbIX NpMPOAHO-KNMMATUYECKNX YCNOBUSX C rO4OBLIMU aMMnNTy-
Aamn Temnepatyp penbcoB 6onee 110 °C n B CMOXHbIX 3KCNyaTauNOHHbIX
YCINOBUAX Ha y4acTKax C codeTaHMeM KpmBbix pagmnycamm 650-250 m, 3atax-
HbIX CMYCKOB, NOABEMOB, YKITOHOB KpaTHOM TArM npu obpaweHnn Ha HUX Ta-
XEnoBEeCHbIX M ANWHHOCOCTaBHLIX MNOE340B MPUMEHSIOTCA MOBbILLEHHbIE
TpeboBaHMA K y3fiam NPOMEXYTOYHbIX CKpPenneHun: OormkHbl obecneymBaTtb
CONPOTUBIIEHME COBUIY PenbcoB MO wnane He mMeHee 16,5 kH; BocnpuHK-
mMaTb 6oKoBble cunbl B KpmBbIxX pagnycammn 350-650 m He meHee 100 kH, pa-
anycammn 349-250 m — He meHee 140 kH. Kpome Toro, noroHHoe conpoTue-
fleHne nonepeyHoMy CABUrYy peribcollnanbHON peLLeTKN B KpUBbLIX paguyca-
Mu meHee 350 M gormkHo 6biTb 6onee 12 kH/m [5].

3aTskka 60NTOB M LWYPYNOB NPOMEXYTOYHbIX CKPENMEeHUN KpyTAWMM MO-
MEHTOM JOJKHa COOTBETCTBOBATL TpeboBaHuaM Tabn. 5.1.

Tabnuuya 5.1
HopMbl 3aTsXKKM GONTOB U WYPYNOB NpuU YKNnaake 6eccTbIKOBOro nyTm
M aonyckaemoe NoHmxeHue ee B NpoLlecce aKcnsyaTtauum

KpyTawmnm momeHT, H'M, npun TMnax ckpenneHnn
KB-65 KBP-65L,
[Mokasatenu Knemm- KBP-
o | S8R | KEPOS | gsmuyy, | W90
bont KBP-650LL
3aTsaxka 60MTOB M LWYpPYynoB nNpu 150* 120* 200 550 350
yKnagke 6eccTbIKOBOro nyTu 200 150
Gomon n typynos s npousece | 9% | Z0 | o | gso | 220,
120** 90** 250**
aKcnnyaTaumm

" [Ina obecneyeHnst 3anaca ycunusa npuxatus 3aTshkky raek 6onToB ckpenneHuini Kb-
65 npu yknagke nneter u nNpu NOATArMBaHUM UX B Npouecce aKcnryartaumm Heobxoanmo
npon3BoauTb KpyTawmm moMmeHTom: 200 H'm (20 krc'm) — ans knemmMHbix 6ontos; 150 Hm
(15 krc'm) — Ang 3aknagHbIX 60NTOB.

** [INSA CNOXHbIX NPUPOAHO-KNUMAaTUYECKMX 1 KCMNyaTaLUNOHHBIX YCIOBUIA.
B uncnutene — Hopmupyemble BENUUYNHBI.

3a gonyckaemoe MOHWXEHUe 3aTsKkiM 6ONTOB M LWYpPYNoB MPUHUMAaETCS
CpeaHuUn KpyTALWMA MOMEHT.

OCHOBHOM TMM MPOMEXYTOYHOro CKpensneHust 6ecCcTbIKOBOro Nyt B Ha-
crosiee BpeMa npuHAT XXBP-65 n XXBP-65LL 6e3 nogpenbcoBon noaknag-
kn. [na ysBennyeHnsa cTabunbHOCTU LUMPUHBLI KOMEN U CpoKa CIyXbbl ane-
MEHTOB CKpEernmneHnsa B KPUBbIX Manoro paguyca pekoMeHOyeTCs YyKnagka
noaknagoyHoro sapuaHta XXBP-6511LW n XKBP-65T1LLIM.
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Puc. 5.2. Ckpennenne Ttuna XBP-65: 1 —
npoknagka-amopTusaTop; 2 — ynpyrasa npyr-
KoBasi knemma; 3 — 3aknagHom oOont;, 4 —
3aknagHaa wamnba; 5 — nycrotoobpasoBa-
Tenb; 6 — ynopHas ckoba; 7 — npoknagka; 8 —
ckoba

388
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Puc. 5.3. Ckpennenne XXBP-65LU: 7 — npo-
Knagka-amopTtmsaTop; 2 — ynpyrasi npyTkoBas
Knemma; 3 — Wwypyn C WecTUrpaHHOM ronos-
Kon; 4 — nonumepHbIn abens; 5 — ynopHas
ckoba; 6 — npoknagka; 7 — ckoba
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B ckpenneHumn XKBP-65 (puc. 5.2)
peribC yCTaHaBMMBaeTCsa Ha M30Mu-
PYIOLLYIO MpOKIagKy-amopTunsatop 7,
pacronoXeHHy Ha 3arnybneHHomn
B 6eTOH noapenbCcoBOM nnoliagke
lwnanbl, U NPUKPENsSeTcs K wnane
ABYMS ynpyrumu knemmamm 2 un 3a-
KnagHbiMn 6ontamn 3, koTopble T-
obpasHbiMK rofioBKaMu  3auenns-
IOTCA 3a 3aknagHble wanbbl 4, yc-
TaHOBJSIEHHbIE B WU3ONUPYIOLLEM KX
oT 6eToHa LwWnanbl Nyctotoobpaso-
Batene 5. OnopHble BETBUN KNEMMbI
yCTaHOBJSIEHbI HA YNoOpHOW ckobe 6,
KOoTopas yroXeHa Ha MOSIMMEpPHYHO
npoknagky 7. Mexay ramkon wu
KnemMMoWn YycTaHoBrieHa ckoba 8.
BoamoxHa BbinpaBka MO YpPOBHHO
YKI1agKon NpOoKagok.

B ckpennernun XBP-65LL ot 3a-
knagHoro 6onTta nepewnu K LwWwy-
pynHo-A06erbHOMY  UCMOSNTHEHMUIO
(puc. 5.3). B atom cnyyae wypyn 3
BBOpayMBaeTCAa B  MOSIMMEpPHbIN
adenb 4, 3aMOHONMNYEHHBLIN B Oe-
TOH. ['onoBka LWypyna BbIMNOMHEHA
LEeCTUrpaHHON, Kak y raek 3aknag-
HblXx 6ontoB, ana obecneyeHus
YHUUKaALUUM rankoBepToB. YBeEnu-
YeHa >XeCTKOCTb MPOKNagokK 3a cyeT
YMEHbLUEHNA WX TOmNWWHbl A0
10 mm. YBenuyeH go 10 mm ynpy-
rn xon knemmbl. Bce 3TO no3Bo-
Nnuro 3amMeTHO MOBbICUTb MoOKa3a-
TEenu CKpenneHus.

B aHkepHom ckpennenun APC
(puc. 5.4) penbc ycTaHaBnuBaeTcA
Ha  U3ONUPYIOLWY  NPOKMagKy-
amopTusaTtop 1, Ha noapenbcoBoOu
nnowagke wnarsbl, 3arnybneHHon B
OeToH, U npwXnmaeTca ABYMS YIi-
pyrumn knemmamm 2. Knemmbl B



BbICTYNaLLMX rOfloBKax aHkepa 3, 3aMOHOMUYEHHOro B LWNane, 3axumaroTcs
C MCMNONb30BaHNEM OOMOSTHUTENBHOIO driemMeHTa — MoHoperynaTopa 4, Bbl-
MOMHEHHOro B BUAE LUEeCTUrpaHHMKa C 3KCLEHTPMKOBOM ocblo. [na obecne-
YEeHUs JNeKTPoU3onauun Mexagy noAOLBOW penbca, MPVXUMHOW YacTbio
KNnemMMbl WU aHKepoM YCTaHaBnMBaeTCHa wusonupywowmi yronok 5. Mexay
OMOPHOM YacTblo KNemMMbl 1 6ETOHOM LNansl ycTaHaBnMBaeTcd MeTannnye-
CKMI NoaKNeEMMHUK 6.

Ha yyactkax nytm ¢ aBTOBSIOKMPOBKOW B peribCOBble MNETU BBapuBatoT
penbCcoBble BCTaBKM C BbICOKOMPOYHLIMU U30NUPYOLWUMU CTbiKaMu (puc. 5.5)
C COMNPOTUBIIEHNEM Ha pa3pblB He meHee 2,3 MH.
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v Puc. 5.5. BbICOKOMPOYHbIA M30-
775 nupyowmin ctolk AnATak-65M-K:
1 — 6onT; 2 — uW30ONSAUNOHHas
Puc. 5.4. Ckpennenne Tuna APC-4: BTYnkKa; 3 — pensc; 4 — meTtannu-
1 — npoknagka; 2 — ynpyras npyTtkoBas yeckasd Haknagka; 5 — msonaum-
knemma; 3 — aHkep; 4 — MoHoperyns- OHHas npoknagka; 6 — ranka; 7 —
Top; 5 — yronok u130nupYoLLnK; wanba; 8 — kneswas nacra; 9 —

6 — NOAKNEMMHUK MeTannuyeckas obevanka

LLiInpoko pacnpocTpaHeHbl B KOHCTPYKUUM BecCTbIKOBOro nyTn Kreebon-
TOBbIE U30NMPYHOLMNE CTbIKA MOBLILLEHHOW NPOYHOCTU (puUC. 5.6), B KOTOPbIX
NCNONb3YHTCA TUMOBLIE LUECTUABIPHLIE HAKNagknm ¢ NPUCTPOraHHbIMU BEpX-
Hell 1N HWKHEN rpaHsaMK, a Takke creuuanbHble Haknagku, obreratowme na-
3yXy penbCoB C COMPOTUBNEHNEM pa3pbiBy He meHee 1,5 MH.
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Puc. 5.6. KneebontoBble CTbIkM: @ — C NOACTPOraHHbIMK TUNOBLIMU Ha-
knagkamun; 6 — c Haknagkamu, obnerawowmmu nasyxy penbcoB; 1 —
KrneeBoe coeJMHEHWE C U30NALUMEN U3 CTEKNOTKAHU, 2 — nsonauusa 6orn-
Ta, OKIIEEHHOro CTEeKNOTKaHbl;, 3 — TopueBas usonauust n3 uopsl,
NPONUTaAHHOM Kneem

NogpenbcoBoe ocHoBaHWe. B kadecTBe nNOApenibCOBOr0 OCHOBAHWUS
Ans 6eccTbIKOBOro NyTU MPUMEHSIIOT XKene3o06eToHHbIE U AepeBSHHbIE Lina-
nbl, Xenes3obeToHHble ManorabapuTHble pamMbl UKW MAUTLI, @ TakKe MOHO-
NNTHOE Xene3obeToHHOE OCHOBaHME.

Ha oTedecTBeHHbIX Xene3HbIX Aoporax Haumbonbluee pacrnpocTpaHeHue
NoNy4Ynnn xxenesobeToHHble Wnanbl. B HacToslee BpeMsa CEPUAHO UK B
ONbITHOM NOPSAAKE MPUMEHSIIOTCA KOHCTPYKLUMU LenbHOBpYyCcoBbIX Xene3obe-
TOHHBbIX LUNas, pasnnyaroLLnXca B OCHOBHOM TUMOM NMPUMEHSEMbIX NPOMEXY-
TOYHbIX CKPEenrieHnn, a Takke BMOOM U KONMYECTBOM HarnpsaraeMon apmary-
pbl. Ha »enesHbix goporax Poccunm akcnnyatupyotTcs Xernes3obeToHHble
wnane! W1, W3, W3-4 n W-APC co ckpenneHusimm cootBeTcTBEHHO KB,
XBP-65, )KBbP-65LU n APC-4.

KOHCTPYKUMS M OCHOBHblE pasmepbl kene3obeToHHbix wnan W1 n W2
npueseneHsbl Ha puc. 5.7 n W3 — Ha puc. 5.8.

CornacHo peuctsyowemy ctaHgapty otpacnu OCT 32.152-2000 [13]
XenesobeToHHble wWnanbl AOSMKHbl U3roTaBnNmMBaTbCA U3 Tshkenoro 6eToHa
knacca B40 no npo4yHOCTM Ha cxaTue, MMetoLero Mapky rno MOpo3oCTOMKO-
cTu He mMmeHee F200, nepedaToyHylO M OTNYCKHYK MPOYHOCTb HE MEHee
34,2 MMa (349 krc/cm?). Wnanbl 4omkHbl 6bITb apMUPOBaHbLI NpeaBapuUTesb-
HO HanNpPs»XXeHHOW NPOBOJSIOYHON UIU CTEPXKHEBOW apMaTypoun nepuognyecko-
ro npodunsa. BolcokonpoyHas nNpoBosioka nmeet anameTp 3 unim 5 Mm (CooT-
BETCTBEHHO 48 nnun 38 WTyK Npy NpogosibHOM apMUPOBaHNN).
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Puc. 5.7. O6wun Bna xenesobeToHHbIX Wwnan W1 n W2:
1 — BKnagblw; 2 — ceanoBuaHas 3aknagHag wanba
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Puc. 5.8. O6wun Bna xenesobetoHHow wnansl LW3:
1 — BKnaablw; 2 — ceanoBuaHas 3aknagHag wanba
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BannacTtHbIN cnon. B KOHCTpyKUMN BECCTLIKOBOro NyTW B Ka4yecTBe Ma-
Tepvana ans GannacTtHOW Npu3Mbl pekomMeHayeTca NPpUMeHsATb webeHb n3
ropHbix nopog no NOCT P54768-2011. AcbecToBbln Bannact no akonorn4ye-
CKUM TpebOoBaHMSM NPUMEHATb HE peKOMEHyeTCA.

KoHCTpyKumMsa n pasamepbl 6annactHoOM NpuamMbl 4OSKHbI COOTBETCTBOBATL
TUMOBLIM NonepeYHbIM Npodunam cornacHo puc. 5.9. Pasmepbl 6annactHom
Npu3Mbl NpuBeaeHbl B Tabsn. 5.2.
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Puc. 5.9. MNonepeyHblie npodunn GannacTHon npuambl: a, 6, 8 — U3 WebHA ONna nNyTU Ha
AEePEBSHHbIX WNanax (a — Ha NPSMOM OAHOMYTHOM y4yacTke, 6 — B KpMBOW, 8 — Ha NPSIMOM
ABYXNYTHOM y4yacTke); 2, 0, e, X — U3 WebHsa Ana nytM Ha xenes3obeTOHHbIX Lwnanax
(2 — Ha NPAMOM OOHOMYTHOM y4acTke, 0 — B KPUBOW, € — Ha NPSIMOM BYXMYTHOM y4yacTke,
)X — B KpMBOMW OBYXMYTHOrO yyacTka); U — U3 WwebHA Anda nyTM Ha OepeBsiHHbIX Lnanax
ABYXNYTHOrO yvacTtka; hy — TonwmHa cnos webHa nog wnanow; h, — TonwmHa cnos nec-
YaHoOW noayLwku; d — nneyo GannacTHOM Npu3Mbl; A — yLuMpeHue MexaynyTbs B KpUBOW

Tabnuua 5.2
TunoBble nonepeyHble npocdunu 6annacTHON NPU3Mbl, CM

Knacc TonwuHa cnosa 6annacrta B no,u,pfanbcosoﬁ 30He | WunpuHa MuHumanbHas
nyTi (B KpMBbIX NO BHYTpEHHeN HUTWN) nneya | wWupuHa 0604MHbI
0e3 yyeTa 6annacTtHOM NoAyLIKN nNpu3Mbl | 3eMASHOrO NONOTHA
1,2 35/40 40/45 50/40
3 35/40 35/40 50/40
4 25/30 25/40 40
5 20/20 20/40 40
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5.2. lonyckaeMble NpoAosibHble CUTbI B PefibCOBbLIX NeTAX

YacTto gnsa aHanusa paboTbl cpeaHen 4yacTu nneTu, NpaBUNbHOrO Ha3Ha-
YEeHUs1 pacyeTHOro MHTepBana yknagku M 3akpenseHusi penbCoBbIX NeTen
CTPOAT AnarpamMmmy TemnepaTtypHon paboTbl 6eccTbikoBoro nytn (puc. 5.10).
[na atoro no ocu abcumcc OTKNagblBalOT rogoBOWM nepenan Temnepatyp
penbcoB T,, NO OCK OpAMHAT — TemrnepaTypHble CUMbl (BBEPX — pacTAarun-

BaloLLMeE, BHU3 — CXUMaloLME).

maxci"™=-2,5[Ab], M[a [, (euibpoc nytn) _ A,

-Ot, Mlla P
Mz, ’

’

\
\

cmecee----5g

tminmin, OC

¢

Aq

+0Gt, Mla
B+ ik maxo?'Me= +2,5 [Atp], MINa

Puc. 5.10. narpamma TemMnepaTtypHbIX Hanps>xeHnn
B cpeaHen Yactn 6eccTbikOBOW NNeTn

[lonyckaeMble BENUYUHbI TEMNepaTypHbIX CUM CXKaTUA U PacCTSKEHUS
MOXHO onpeaenuTb No dopmynam:

Po =t E-F-[At ] Ppaer| =0t E-F-[ Aty ]. (5.1)

Ha gmnarpamme nokasbiBatOT OOMyCKaeMble CUMbl PacCTSXXKEHUs U CUSbl
CXXaTud B BUAe ropu3oHTasbHbIX NPAMBbIX.

Kak BngHo u3 dopmynel (5.1), TemnepatypHble NpoaosibHble CUITbl U3Me-
HAIOTCA MO 3aKOHY NPSAMOW Npu nepenage Temneparyp, No3TOMY BbIMOMHUM
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NOCTPOEHNS Py nacry = f(t). OTnoxum BenuuunHy [At,] n [At,], nonyuum uH-
TepBan [At,,q]-

Ecnu 3akpenuTtb penbcoBylo NneTb 3a 3TUM WMHTEpBarioMm, To He Gyaer
obecneyeHa nNnboO yCTOMYMBOCTb NyTW NETOM, NUGO MPOYHOCTb PEnbCoB MO
nogowse 3MMOW. Hanpumep, ecnu 3akpenunu pernbcoByld MneTb npu
t <mint,, ToO NeTom nNpu AOCTWXEHUN NPOAONbHLIX CUN AONycKaeMol Bernu-

YMHbI (TOYka [2) MOXeET nponsonTtu BuIGpoc nyTn. Ecnmn t >maxt,, To 3umoii

MOryT BbITb NopBaHbl 60MThI B CThikax (Touka [;). MoaTomy Heobxoammo Bbl-
Opatb Takoi nHTepBan t 3akpenneHns penbLCcoBoW NMeT, Npu KoTopom GyaeT
obecneyeHa yctonunsas pabota 6eccTbIKOBOro NyTH B TEYEHME BCEro roga B
pac4yeTHOM UHTepBarne Temneparyp.

[Honyckaemble NPoAoNbHbIE CUMbl B PENLCOBLIX NMNETAX yCTaHaBMMBAIOT-
CA NO ABYM Mpu3HaKam.

1. Yenosus ycmodyusocmu nymu.

Netom npu N, >N,, MoxeT npoumsoinT BeIGpoC NyTu.

JTO BbICTPLINA, NPAKTUYECKM MIHOBEHHBIN MPOLIECC UCKPUBMEHUS PENbCOB
(anutca Bcero 0,2 ¢) B rOpU30OHTanbHOM MIOCKOCTU C OJHOBPEMEHHBIM MMM
npeaBapuTenbHbIM NOABEMOM NyTEBOW peleTkn Ao 15 mm. [Npu 3TOM KOH-
TakT HWXKHEW nocTenu wwnan co webHem TepsieTcs YaCTUYHO UMK MOMHOCTLIO
N YyMEHbLUAOTCA CWUMbl COMNPOTUBMEHUS Ha MNOMEPEYHbIA CABUr Pernbco-
LLINanbHOW pelleTkn. Ha npaMbIX yyacTkax nyTv BbIGPOC NPOTEKAET C Pe3KUM
3BYKOM, Ha KpuBbIX — Boree nnaBHO u Tuxo. Mpu 3ToM 0bpasyeTca peskoe
nckpusneHme penbcoB o 0,3-0,5 m Ha anuHe 20—40 M C HECKONbKMMW BOSI-
Hamu B ropnsoHTansHoun nnockocTu [1] (puc. 5.11).

A
\ 4

Puc. 5.11. Cxema TemnepatypHoro Belbpoca nyTu

WNcecnegosaHune ycTonunBoCcT GECCTHIKOBOrO MyTW MPOUCXOAMUT MO [ABYM
HanpaBneHnsIM: pacYeTHO-TEOPETUYECKOMY U 3KCNepumMeHTanbHoMy. 3aaada
CBOOUTCA K ONpeAdeneHuo [oryckaemMoro MoBbIWeHUS TemnepaTypbl Mo
CpaBHEHUIO C TeMMNepaTypoun 3akpenneHuns [Aty] penbcoBbIX nieten [1]

— Nt
Y 2qEF’

At (5.2)
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rae N, — gonyckaemoe Mo yCTOMYMBOCTM 3HaYeHWe ropu3oHTarnbHOW Mpo-
JONbHON CUNbI,

Ny =~; (5.3)

N« — KpuTuyeckaa cumna, npu KOTOpoM MyTb TepsieT YCTOMYMBOCTb, KH;
Ky — oonyckaembln KO3(PMULIMEHT YCTONYMBOCTU, 3aBUCUT OT MriaHa NUHUK,
Ky =15+20.

HopmaTuBHbIE 3HAYEHUS At, nony4eHbl B pesynbTaTte npsAMbIX aKCrnepu-

MEeHTOB Ha cneuunanbHom cteHae BHUWMXXTa. Coenano 6onee 300 onbiToB
No onpeaerieHno YCTOMYMBOCTU NNeTen NyTeM HarpeBa UX 3NEKTPUYECKUM
TOKOM MNPU pasninyHbIX KOHCTPYKLUMNAX U COCTOSHUSAX NYTMW.

[onyckaemble NOBbILWEHNA TEeMNeEpaTyp PenbCOBbIX NSETEN NpU XKeneso-
BGeToHHbIX Wnanax Ha webeHo4yHoM Bannacte n penbcax Tuna P65 [5] npu-
BeJeHbl B Tabn. 5.3.

Tabnuya 5.3
Hdonyckaemoe noBbilWeHne TeMmneparypbl
penbcoBbIX nneteu [At], °C

anopa Ha B kpuBbIX pagnycom, M
wnan | npamon | 2000 | 1200 | 1000 | 800 | 600 | 500 | 400 | 350 | 300 | 250
2000 58 53 51 49 47 43 41 38 34 29 28
1840 54 50 47 46 44 41 39 36 32 - -
1600 47 43 41 40 38 36 33 - - - -

2. Ycnosusi MpoYHOCMU pesibCos.
Mpo4YHOCTb penbcoB OyaeT obecneyeHa, ecnu cyMMapHble HopMmarbHble
HanpPsHXeHUs He NPEeBbICAT JONYCKaeMbIX BEMUYMH, T. €.

c; +K, o, <[c], (5.4)

roe o; — TeMneparypHble HarnpsXeHud, BO3HUKaLme B perbce B CBA3N C

HECOCTOSIBLULMMCH M3MEHEHMEM €ero AfMHbl NpU U3MEHEHUN TemnepaTtypsbl,
onpegenaTca no cgopmyne (4.3); K, — koadpdpuumneHT 3anaca npoYHOCTU;
K. = 1,3 ansa HoBbix penbcoB; K, = 1,4 onga penbcos, NponycTUBLUNX HOPMa-
TUBHbIN TOHHAX UIN NepenoXeHHbIx 6e3 wnnudosaHua [5]; o, — HanpskeHus
B KPOMKax MoAoLBbl pefibca OT u3rmba n KpyyeHnsa nog Harpyskom OT Korec
noaBWXHOro coctasa [2]; [c] — gonyckaemoe HanpshkeHue, [c]=400Mrla

OS5 TEPMOYNPOYEHHbIX PENbLCOB.
[onyckaemoe oxnaxgeHue penbca Mo YCMNoBUAM MPOYHOCTU MOAOLLBbI
onpegensieTca n3 ypasHeHus (5.4)
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:[G]_KH'GK

At
g 25

(5.5)

PacueTHble HanpsXxenna o, Ana 3MMHUX yCJ'IOBVI17I onpegendarnTcda Mnpu
MoayJsie ynpyroctu nogpesib.CoBoro OCHoBaHuA C Xene3obeToHHbIMU LWnana-

MU C PE3MHOBLIMU U pe3nHoKopaoBbiMK npoknagkamm 120 n 130 Mla cooT-
BeTcTBeHHO npu 1840 n 2000 wnan Ha 1 km [5].

5.3. PacueT uHTepBanoB Temneparyp 3aKkpenneHus nrneTten
Ha NOCTOSIHHLIW PEXWUM IKCnyaTauum

Bo3MOXHOCTb yknagku 6eccTblKOBOro Nyt U cnocob ero akcnnyatauum B
KOHKPETHbIX YCNOBUAX YyCTaHaBNMBalOTCA MyTeM CpaBHEHUSA [0MycKaeMow
TemnepaTtypHoOu aMmnanTygbl [' c dakTuyeckn HabngaBLIENca B JaHHOM

MECTHOCTU amMnnnTyaomn konedaHus temnepatyp Ta (puc. 5.12)

[T]=[Aty ] +[At] - [At,; Ta =t t (5.6)

maxmax ~ ‘minmin’

rae [At,] — MMHMManbHbBIV MHTEpBan TemnepaTyp Ans 3akpenneHuns nneten,
[At,]=10°C B O0ObluHbIX YycnoBusx, [At,]=5°C npu 3akpenneHu1 B
OCEHHMI Nepuog, B MACMypPHYK norogy, B YTPEHHWE M BEYEPHME 4achl
tmaxmax: tminmin — COOTBETCTBEHHO HauBbICLIAsA, HauHM3LWasa Temneparypsbl

penbca B AAaHHOW MECTHOCTM (NMpuM 3TOM Y4YMUTbIBAETCsl, YTO HambonbLias
Temnepatypa penbca Ha OTKPbITbIX y4acTkax nyTu npesbiwaeT Ha 20 °C
HanbonbLUyo TeMmnepaTypy Bosayxa) [5].

TA
[Aty] [Atp]

maxts mints
tmax max tmin min

Ats

Puc. 5.12. TemnepaTypHble MHTepBaribl 3aKpenneHns penbCoBbIX NIeTen

[‘paHuLbl pacyeTHOro MHTepBasna 3akpenseHUsa PeribCoBbIX NeTen onpe-
AensT no oopmMyram

mint, =tyamax — [Aty]; maxt, = tinmin —[A]- (5.7)

3akpenneHue nneten nwobon OnvHbl B pacy4eTHOM MHTepBarne Temnepa-
TYp rapaHTMpyeT HaeXHOCTb X paboTbl NpU YCroBMM NOSTHOro cobnioaeHns
TexHu4eckux TpeboBaHun MHCTpykuum [5], Kacarowmxcs KOHCTPYKUUM U yC-
NoBUi copepkaHnst 6eCcCTbIKOBOro MyTw.
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C yMeHbLLUEHMEM paanyca KpMBOW YMEHbLLAETCA gornyckaeMas amnimTy-
pa [T]. Ons onpeneneHns KpUTMYECKOro paguyca, A0 BenMYMHbl KOTOPOro
BO3MOXHa yKrnagka 6ecCTbIkOBOro Nyt TemMnepaTypHO-HaNpPsKEHHOro Tuna,
ANS CYLWECTBYIOWMNX WUNU NEePCREKTUBHbLIX YCNOBUM 3SKCNyatauum CTposT
rpadouk (puc. 5.13).

[T,
Ta,

0 1 2 3 4 1/R-1000

Puc. 5.13. ConocTtasneHne gonyckaemom
N pakTU4eCcKon amnnuTyabl TeMnepartyp pesibCcos

B cootBeTcTBUM C puc. 5.13 BO3IMOXHbI Criegyolmne BapuaHTbl YKNagKku
6eCCTLIKOBOro NyTH TEMNepaTypHO-HaNpPSXKeHHOro Tmna.

1. Ha npamMbIX 1 KpmBbIX pagnycom RZRKp (30Ha @) yKragka KOHCT-
PYKUMM MYTU NO BbILLEPACCMOTPEHHOMY BapUaHTy.

2. Ha kpuBbIx pagmycom R < RKp (30Ha @) yKIiagKa KOHCTPYKUUW NYTHK:

a) yBenumyeHune [Aty] npu paguycax 350, 300 n 200 m (a 3HauuT, 1 [T]) Ha

4—7 °C 3a cyeT yKnagku xenes3obeToHHbIX LWnan ¢ NoBbILWEHHbIM CONPOTUB-
fIeHMeM caBury nonepek ocu nyTn, OMOHONMYMBAHNSA Nfleva u oTkoca 6anna-
CTHOM NPU3Mbl CO CTOPOHbI HAPYXXHOro penbca, YBENUYEHUS aNtopbl TUMNOBLIX
wnan ¢ 2000 go 2100 wT./KM 1 codeTaHns 9TUX TEXHUYECKUX PELLUEHUN;

0) Cc orpaHMyYyeHMeM CKOPOCTEN OBWXEHUS Noe3goB Mpu TemnepaTypax
HWXXe KpUTUYecknx (puc. 5.14).

B cootBeTcTBUM C puc. 5.14 pacyeT BedeTcs B criefylowemM nopsiake.
OnpeagensoTca MMHMManbHasi 1 MakcuMarnbHas TemnepaTypbl 3aKpensieHus
6ecCThIKOBbIX NSIETEN N0 hopMyram:

mint, =t axmax —[Aty];  maxt, =mint, +[At]. (5.8)
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30Ha 06bIYHbIX CKOPOCTEN ABUXKEHNSA 3oHa Vorp
Vo6 Vorp V=f(t)

| Von

[At)] [Aty] :

| tox

A

»
>

D
A+

o

tmax max ma X ts Tkp tmin min

[At3]
Atp'

Puc. 5.14. PacyeTHas cxema ons onpegernieHns Kputnyeckon temnepartypbl
N OrpaHUYeHnst CKOpPOCTEN ABMXKEHUS

[anee onpeaenseTcsa KpuTudeckas Temnepartypa nneTein, A0 BENUYUHbI
KOTOPOW AENCTBYIOT YCTAHOBMEHHbIE MO NPUKa3y HavarbHWKa JOpPOrM CKopo-
CTW OBWXXEHUS NOe30B,

t =Mmaxt, —[At;]. (5.9)

[na pacyeTa orpaHMYeHusi CKOPOCTEN OBWXKEHUS NpWU TemnepaTypax Hu-
KE KPUTUYECKUX CTPONTCS rpachnk At = f(V) (puc. 5.15).

I A .
0 20 40 60 80 100  V, KM/

Puc. 5.15. Pac4eTHaa cxema ansa onpegeneHuns aonyc-
KaeMblX CKOPOCTEWN ABMXKEHUs noe3nos npu t < th

BenuunHa At, onpepaensietcs no copmyre (5.5) n 3aBMCUT OT UIrMOHbIX

HaNPsPKEHU B KPOMKaX NOAOLLBLI penbca G, . ATW HaMPsKEHNA B CBOKO OYe-
peab 3aBUCAT OT CKOPOCTUN OBMXKEHMSI paCHETHOW NOABWXKHOW Harpy3Ku.

!
Ha puc. 5.15 HaHocuTcs BennunHa At, HaubosbLLero oxnaxaeHus penb-
COB MpW camon HM3Kon Temnepatype 1 ..qin, ONPeaeneHHasa no 3aBMCMMOCTH
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Atp, =max t3 - tminmin . (51 0)

Touyka nepeceyeHna Ha puc. 5.15 gaeTt gonyckaemMyro CKOPOCTb ABMXKEHUSA
noesnos V,,, Npu camon HU3KOW TemnepaType penbcoB. Vimesi ABe TOYkK Mo

CKOPOCTSIM ABWMKEHUSt Vg 1 Vo (pnc. 5.14), MOXHO NOCTPOUTL NUHENHYHO

3aBucumocTtb V = f(t). Micnonb3ysa aTy 3aBUCMMOCTbL, YyCTaHaBnMBaT OOMNYC-

KaeMyro CKOPOCTb ABWMXEHUA noe3nonB Vorp npu oXXugaemom TemMnepartype

penbcoB to>|< B Te4eHne 3MMHero nepmnoaa,

B) C CE30HHOMW paspsaKkon TemnepaTypHbIX Hanps»KeHWW BECHOW U Oce-
Hbto. Takonm BapuaHT peKkoMeHOyeTCs MPUMEHSTb MPU COOTBETCTBYHOLLEM
TEXHUKO-3KOHOMNYECKOM 060CHOBaHMM B CBA3WM ¢ Bonblunmu TpygosartpaTta-
MM Ha NPOU3BOLCTBO paboT 1 NpefoCTaBfieHNE «OKHay B rpadomke ABMKEHMS
noesgos. K coxaneHuto, CyLLeCTBYIOLWAsA Ha CEeTU XeNe3HbIX JOPOor NpakTuka
BPEMEHHOr0 BOCCTAHOBIIEHUS LLENOCTHOCTU BECCTLIKOBOW NETU C YKNagKou
ofHOM pybKkM Npu aKcnnyaTaunm 3TMX MeCT B TeYeHue roga NpuBoaUT K Takom
TEXHONOrMM B cogepxaHnm 6eccTbiKoBOro NyTHu.

PacuyeTHasa cxema npuseaeHa Ha puc. 5.16.

Ta

[Aty]

mint;  max

tmax max max tg tmin min

Puc. 5.16. PacyeTHas cxema gns onpegeneHnsa temnepaTtyp 3akpenneHus nnetemn
C CE30HHbIMW paspsakaMu Hanps>keHnn

Pac4yeTHbIN rogoBon MHTepBan TemMrepaTyp PesibCoB, NMPU KOTOPOM BO3-
MOXHa yKragka 6eccTbiKkOBOro nyTu no AaHHOMY BapuwaHTy, onpenenseTcs
no dgoopmyne

Toea = 2AL ]+ [Af] =252 Ty, (5.11)

roe 25 — cyMmapHbIn MUHUMarnbHbIA MHTEpBan 3akpenfneHnst 6ecCTbiKOBbIX

nneTeii B BECEHHMIA M OCeHHMid nepuoabl,°C, Atp,, >15°C, Aty >10°C.

Mpn cymmapHoM uHTepBane 6onee 25 °C pekoMeHOyeTCs Has3Ha4yuTb WH-
TepBan 3akpenneHust Takum, YTobbl BecHon OH 6bin B 1,5 pasa 6onblue, 4em
OCEHBI0.
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CornacHo pac4deTHon cxeme (puc. 5.16) rpaHM4YHble TOYKM MHTEpPBAsioB
3aKpenneHns onpegensaTcs no dopmynam:

mint; =ty oxmax — [Aty ] +4; maxt; =mint; + At - 8;

(5.12)

oC

maxty® = tnmin + A1 -4, mintd® =maxt;® - AtoZ,,

roe 4, 8 — 3anac TemnepaTtyp, y4uTbiBaKOLWMKA BO3MOXHbIE OCTAaTOYHbIE Ha-
NpsXKeHUs B penbcax.
5.4. OnpepeneHne pacyeTHbIX YANMHEHUN 6eCCTbIKOBbIX NreTen

W 3a30pOB Npu paspaake TeMnepaTypHbIX HanpsHKeHUn

[MocTpoum antopy NPOAOSbHBIX CUIM B PENbCOBOM NneTn anvHon L oo pas-
pAOKM TeMnepaTypHbIX HanpskeHun (puc. 5.17).

la la

N; Q N;

L

Puc. 5.17. Ontopa npofonbHbIX cuil B 6eCCTbIKOBOM MieTn

Ha koHue nnetu OencTBYOT Cumbl CTbIKOBOrO conpoTtueneHua R, B
cpeaHen Yactn — N,. [InvHa akTMBHOW 30HbI («AblLALNA KOHEeL») onpeae-
naeTcda no gpopmyne

0, =—t"Tc (5.13)

HecocTtosiBlueecs U3aMeHeHne AnuHbI NIEeTU MOXHO onpedennTb U3 cne-
ayouen 3aBUCUMOCTH

" E.F E-F
roe Q — nnowaab 3Npbl NPoAoNbHbLIX cun B NneTtu; E-F — xecTkocTb penb-

ca (npousBeneHne Moaynsa ynpyroctu penbcoson ctanu E v nnowaaun none-
peyvHoro ceyenus F).

AL : (5.14)
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nna I'IpVI6J'IVI)KeHHOl7I OUEeHKN U3AMEeHEHUA OJTHbI NNeTn B CXXaTble CPOKA MO
BpeMEHN MOXHO MNMOCHUTATb KakK

AL, = 0L (s — o), (5.15)

roe tpa3 — TemnepaTypa penbca npu paspsagake HanpskeHun; t, — Temnepa-

Typa 3akpenneHns 6eCcCTbIKOBOM NeTH.
NHoraa Bo3HMKaeT HeO6XOAMMOCTb onpedesnieHns BENUYMHbI 3a3opa npu
nsnome nnetun (puc. 5.18).

Ly
1
Q
N, N
Re R
|_ N3110M

Puc. 5.18. Ontopa npogonbHbIX cun
B 6eCCTbIKOBOM NeTn Npu nsnome

BeJ'II/I‘-II/IHy 3a30pa MOXHO Nnoc4HnTaTb No cne,u,ymu.leﬂ cbopmyne

2
WL S (5.16)
E-F rE-F
roe Q — nnoLuaab aMnopbl PaspaaKkM HaNpPsKeHWU NPy U3nome nneTu,
2
Q:l.g.Nt.M:N_t_ (5.17)
2 r r

N3 aTon 3aBMCUMOCTN MOXHO OnpeaenuTb cpeaHee NoroHHoe ConpoTuB-
neHuve r npu obpasoBaBLLEMCS N3BECTHOM 3a30pe A U CPaBHUTb €ro C HOp-
MaTUBHOW U A0NYCKaeMon BENUYMHON.

CornacHo NHcTpykummn [5] 3a3op, MM, NMpu U3nome penbcosoun nnetn P65
onpegensaeTca no gopmyne

At
x=0,247350, (5.18)

npu r=25H/mm, A =0,01 Atg.
YBenuyeHne 3a30poB B 30HE ypaBHUTENbHbIX PefibcoB npu r =25H/mm
NPUBNN3NTESNBHO MOXHO OLLEHUTL MO COOTHOLLEHUIO [5]

AL =0,005(At, —7)°. (5.19)
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5.5. KoHTponb 3a ycununem 3aTsKek raek u Lwwypynos
B NPOMEXYTOUYHbIX CKpenmeHusx

Ocoboe BHMMaHME npu akcnnyataumMm 6ecCTbiKOBOro nyTn OOSMKHO yae-
NATLCA NPeAoTBPALLEHUIO YrOoHa NneTen. YroH nneTten NpuBoanUT K KOHLIEH-
TpauusiM Mo ux AnNuHe pacTArMBatoLLmnX UM CKUMMaKLWLNX YCUITMn. 3TO MOXET
NpUBECTU K TeMnepaTypHOMY BbIGpOCY NyTH UNn K paspbiBY NNETEN UMK CTbl-
KOBbIX OONTOB.

CpeaHun KpyTawmin MOMEHT 3aTSKKM raek DONTOB M LYpPYnoB NPOMEXY-
TOYHbIX PENIbCOBbLIX CKPEMNEHUN HE OOIMKEH OblTb MEeHee 3Ha4yeHun, npuee-
AEeHHbIX B Tabn. 5.1. MoHoperynsatop ckpenneHunn APC-4 npu yknagke 6ec-
CTbIKOBOIO NMyTWN AOSMKEH ObITb YCTAHOBIIEH B TPETHIO NO3ULINIO.

KoHTpOsb 3a BENIMYMHON KPYTALLEro MOMEHTa OCYLECTBSeTCS AMHaMO-
METPUYECKUMMN KMNHOYaMMK, aHKEpPHbIX CKpenmneHun — crneuyuanbHbiMu npubo-
pamu Tuna AnATOK-UMK-1. [JaHHbIN KOHTPOMb OOMKEeH NPOM3BOAUTLCA MO
06enmM penbLCoBbIM HUTSIM C BHELUHEN U BHYTPEHHEN CTOPOHbI HE MEHEE YeM
Ha 10 wnanax noapsa. Ha kopoTkmux nnetsax anuHon o 800 m BbibmpatoTca
TPW 30HbI: HA KOHLIEBbLIX y4acTKax Ha paccTosHUn 15—20 M OT KOHLIOB MnneTen
N B cpeaHen vactum nnetn. Ha OnuHHbIX NAeTax — Ha KOHUEBbIX yYacTKax w
yepes Kkaxable 500 m no anunHe nneTwu.

Mpn nageHnn ypoBHA 3aTsKkM BGONTOB WU LUYPYMNOB HMXKE AOMNyCKaeMblX
3Ha4YeHNN Ha3Ha4vaeTCs ChMOoLWHOoe UX nogTarneanue. [pu CHUXEeHUM yecunum
npwxaTtna peribca K ocHoBaHuto ckpennexHna APC-4 oo 15 kH moHoperyns-
TOpPbI JOMMKHbI NEPEBOANTLCS B YETBEPTYHO NO3ULINIO.

KoHTposb 3a ycunuem 3aTshkkn JOMONHAETCA NPOCTYKMBAHUEM MOSOTOY-
koM. [Mpn obHapyxeHun Gonee 10 % ocnabwwux 60MTOB, WYPYNOB, KNEeMM
Ha3Ha4YaeTCs MHCTPYMEHTanbHas nposepka.

PekomeHagyemasn nutepartypa [5, 10, 12].
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