UHCTpYKUUA

NO MOHTAXy U MCNO/Ib30BAHUIO WNanepHoro Tpoca MPL

npomnssoacTtsa 3A0 «TaHUC» Ana 6eToHHbIX cTON6O0B

Pa3paborTan:

NHxKeHep — TexHonor 3A0 «TaHUC»

.M. lemungos



3aKnagKa coBpeMEeHHbIX MHTEHCMBHbIX CaloB U BUHOrPagHWKOB TpebyeT obycTpoicTBa
lWNAfepHbIX PAAO0B, KOTOpble NOAAEPKMBAOT PACTEHWMA, pacnpenensAtoT Ha ceba Harpysku
3e/IeHOM Maccbl M naogos. LUnanepHbln pag COCTOMT M3 KPamHUX (AKOPHbLIX, KOHLEBBLIX,
aHKEepHbIX) M NPOMEXKYTOUYHbIX CTON60B. Yalie Bcero KpamHue cTonbbl ANIMHHEE M MNMPOYHEE,
Yem MNPOMENKYTOUHbIE, TaK KaK OHWU [AeprkaT 3HAYMTENbHYK 4YaCTb HArpyskM He TOJ/bKO
3e/1IeHOM MaccCbl, HO U A0/KHbI BblAEPKMBATb 3HAYMUTENbHOE HaTAXeHWe TpocoB. KpailiHue
CTONObI A0MKHbI ObITb 3aAKOPEHbI, AKOPb 3aKNaAbIBAETCA C BHELWHEeM CTOPOHbI LWNasepHoro
psAAa, NOc/e Yero AenatoTca OTTAXKKU U3 NPOBOJIOKU, COeANHAIOWME AKOPb U KpalHUA CcTonb.
Takke BMeCTO AKOper MOryT MCNONb30BaTbCA MOAKOCbI  WMAW  ynopbl, KOTOpble
YCTAHABAMBAKOTCA C BHYTPEHHEN CTOPOHbI LWINAPEHOro psaa. 3agada AKOPeW, ynopos W
NOAKOCOB — 3TO MPOTUBOAENCTBME CUIAM, BOZHUKAOWMM NPU HATAKEHUU LINANEPHOro Tpoca
M Harpyske OT pPacTeHWI, OHM MO3BONAIOT KPaMHUM CTON6aM OCTaBaTbCA B BEPTUKANbHOM
NONIOYKEHWN, HE CBAIMBAACD.

BbibOp  MPOMENKYTOYHbIX M KpalHWX  cTonboB  uawe Bcero  obycnoBneH
9KOHOMMYECKMMU daKTOpamMM, COCTOSSHMEM MOYB U MECTHOCTM, B KOTOPOW 3aKnazblBaeTcs
MHTEHCMBHbIN Caf, BUHOTPAAHMUK UAN KYCTaPHUKMN.

B KauyecTBe wWManepHbIX HUTEN MCNONb3YeTCA LNanepHbld TPOC, KOTOPbIN BbICTynaeT
onopoi pacteHua. K Hemy NoaBA3bIBAETCA U Ha HEM [AEPXKUTCA 3eNeHas macca U naoapl.

KonnyectBo wWnanepHbix HWUTEN BapbupyeTcA OT BWAA CaZOBOM  KyabTypbl WAM
BMHOTPAZAHWKA, W, TaKXKe KaK W onopbl, BblbMpaeTca B 3aBUCMMOCTM OT IKOHOMMYECKUX U
NPMPOAHBIX PAKTOPOB TOM MECTHOCTM, rae obycTpamMBaeTca MHTEHCMBHbLIN cafd, BUHOMPaAHWUK
AN KYCTapHMUK.

O6wue cBeaeHuna o wnanepHom Tpoce MPLLU.

LWnanepHbit Tpoc npoussoactBa 3A0 «TaHuc» (Tpoc metannononmmepHbin [MPLL)
ABnseTcA Hambonee COBPEMEHHOM M HAAEKHOW 3aMEHOM OUMHKOBAHHOW MPOBOJIOKM, TaK
KaK B HEM COYETAIOTCA BbICOKME CWUIOBbIE XapPaKTEPUCTMKU CTaJIbHOrO TpOcCa, YTO NO3BOANAET
BblaepXKuMBaTb OONbLYO BECOBYH Harpysky, [rMOKOCTb, YHWMBEPCANbHOCTb, a TaKXe
NOIMMEpPHOE MOKPbITUE, 3alMLLAlOLLEE CTA/IbHOM TPOC OT aTMocdepHbIX Bo3aencTBuin. [Mpu
3TOM wnanepHbir Tpoc [MPLU MoXeT ucnonb3oBaTbCA KakK B CadoBOACTBE, TaK U B
BMHOrpagapcree.

MeTtannorpoc gnAa WNanepHoro TpPocCa W3roTaBAMBAETCA W3 BbICOKOKAYeCTBEHHOM
BbICOKOYINepoaAuCTon  NlaTyHUPOBAHHOM MNPOBOMIOKKW, npoussegeHHon OAO  «BM3»-
ynpasaAawwWaa KoOMMaHuA xonauHra «benopycckaa meTannypruyeckaa KoOMMNaHua», T.
HKnobuH.

MonumepHoe nokpbiTME, MCNONb3yemoe B LNafepHomM Tpoce, obecneynmBaeT 3awmTy
MeTan/0Tpoca OT BO3AENCTBUA aTMOCPeEpPHbIX OCAZAKOB, YCTOMUYMBO K ynbTpaduonety, He
NPUBOAUT K TEPMUYECKMM OXKOFaM PacTeHUn U YCTOMYMBO K BO3AEWUCTBUIO XMMUYECKUX
npenapaTos, KOTOpbiMK 0bpabaTbiBaloTCA CaZbl UNM BMHOTPAAHUKK. BarkHOM ocobeHHOCTbIO
NONIMMEPHOTO MPUKPLITUA LNANEPHOro TPOCa ABNAAETCA HU3KUIA KOIPDULIMEHT TPEHMUSA.



Takmm obpasom, ero ucnosnb3oBaHWe He MNPUBOAUT K MOBPEXAEHUIO 3eNeHbIX
noberos oT TpeHMA MpW BO3LENCTBMWU CUNbHLIX BETPOB. Kpome Toro, wnanepHbii Tpoc
MPLU moXKeT NPUMEHATLCA B pPaliOHaX C BbICOKOW BNAAXKHOCTbIO, FAe OUUMHKOBAHHAA NPOBOJIOKA
HbICTPO KOpPPOAUPYET U NPUXOANT B HEFOAHOCTD.

Temnepatypoit 3KcnayaTaymu wWwnanepHoro Tpoca [P ABnAeTcA  WMPOKMMA

TemnepaTtypHbi4 amanasoH oT -40 go +110 °c. Kpome Toro, 6narogapsi MCNOAb30BaHUIO
BbICOKOYI1IEpOAMCTOM MNPOBONOKM ANA  METannoTpoca, wnanepHoit Tpoc [MPLW  mmeet
MUHUMaANbHbIA  KO3ODUUMEHT pacTAXKEHMA, NO3TOMY [AJIMHA TpOCa MPAKTUYECKM He
M3MEHAETCA, YTO He TpebyeT yBenMYeHMA HATAKEHWA B TENAblA nepuos U ocnabneHua B
X0N04HbIN Nepuoa roaa.

Beugy HannMumMAa NOAMMEPHOro NMOKPbITUA MOHTAX LWMNanepHoOro Tpoca Npon3BoaCcTBa

«TaHuC» MmeeT cBoM ocobeHHocTu. HA MpnM MOHTAa)Xe U 3KcNnAyaTaluWUU He
AONYCKAEeTCca noBpexaeHua noJiMMepHOro I'IOKQbITMﬂ!
|_|pl/l nogpexgeHnn noiMMmepHOro noKpbITUA HeO6XOLI,VIMO NMPUHATL MEPblI K 3a4efiKke

nospexaeHmna Manm 3ameHe nNnoBpexX4eHHOro y4acCtka TpOCa.

HecomHeHHbIM natocom wnanepHoro Tpoca [MPLW, npoussogumbim 3A0 «TaHuUC»
ABNAETCA TO, YTO TPOC MOCTaBAAETCA Ha HebONbLIMX KaTylWKax HeobxoamMmon 3aKa3uyuKy
ONMHbL. JnnHa Tpoca Ha KaTylwKe onpegenAaeT 3aKa3uuK, Tak Kak OHa 3aBUCUT OT OJIUHbI
WnanepHbiX pagos. KoMnakTHOCTb KaTywku obecneymMBaeT NpPOCTOTY pa3mMoTa LINanepHoro
TpoCa, 4YTO, B CBOK oO4Yepenb, UCKAKOYAET LOMNONHUTENbHbIE 3aTpaTbl Ha TEXHWUKY WM
nepcoHan Npu MOHTaXe.

Ons HaTAXKM WNafepHoOro Tpoca Heobxoauma O6puraga M3 AByX YesoBeK. ITo
ONTUMA/IbHOE KOJIMYECTBO Nt04eN, KOoTopoe He TpebyeT npuBieyeHue [ONONHUTENbHbIX
pecypcoB, WCMNo/Ab30BaHME KaKOM-AMbO TexHukM U obecneymBaeT Heobxoaummoe
yaobctBo paboTtbl. TakKe, NpU  UCNONb30BAHUW MOAPYYHbIX MpUCNOCOBAeHUA ana
pa3MaTbiBaHUA LUMNANePHOro Tpoca C KaTyLKM, HATAXKKY Tpoca MOXKeT Npou3BoAuTb OAWH
Ye/I0BEK.

TexHM4YecKme xapaKTepucTMKu wnanaepHoro tpoca MPLU:

OwnameTp Tpoca PaspbiBHOE ycunune
OnameTp
Tun Tpoca MEeTa/II0NO/IMMEPHOTO U Tpoca,
MeTaNN0TpocCa,
MeTan0NoAUMepPHOro npeaesbHOe OTKIOHEHNe . PmT,
no AnameTpy, Mm H, He meHee

MnPL-2.0 2.010.1 0.67-1.20 800
nPL-2.5 2.510.1 0.97-1.60 1300
nPL-3.0 3.0 0.1 1.20-2.10 2200
MnPL-3.5 3.5 0.1 1.18-2.85 3500
MnPL-4.0 4.0 0.1 2.00-3.10 4700
nrPL-4.5 45 0.1 2.55-3.75 6800




Kpenéx wnanepHoro Tpoca.

Cnocob KpeneXxa wWwnanepHoro TpocCca BbI6MpaeTCFI nmcxoga wm3  TOro TUNA

MPOMEXKYTOUYHbIX CTO/1I60B, KOTOPbIE UCNONL3YIOTCA AN1A WNANepPHOro paaa.

BeToHHble CcTONbbI - OAHU M3 CaMbIX PACNPOCTPAHEHHbIX BUAOB ONOpP, NPUMEHAEMbIX
B MHTEHCMBHOM CafOoBOACTBE M BWHOrpagapctse. beToHHble cToNObl A0/ArOBEYHbI U
BblAEPKUBAOT OONbLUME HArpy3KM 3e/1eHOM MacCbl PacTeHMM U NAofoB. B To-Xe Bpems,

6eToHHble CTONObI AO0BOJIbHO AO0por1 npu npom3Boacrtse U TPpyaoeMKM NMPU YCTaHOBKE Ha
none.
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Kene3zobeToHHbIEe LNasepHble CTobbI

Bnarogapsa rmbKocTM WNanepHoOro Tpoca, €ero 3aKkpenneHue Ha KpanHux cTonbax
OCYLLECTBNAETCA MPU MOMOLLM CMEUMaNbHOro y3na - «KOCMYKM». TakoW TWM Kpenexa
obecneumnBaeT ObICTPOe, HageXKHOe KpenneHue, He Tpebytowee HUKAKMX CneumanbHbIX

cpeacts n AONONHUTENDBHbIX 3aTpPaT ANA CI)MKcaLI,MM wnanepHoro Tpoca.

Mpouecc 3akpenneHus LWNaAepHOro TPOCa Ha KpalHWUX cTonbax ocyl,ecTBAAeTCs
cnegyrowmm obpasom:

1. Mepen HayanoM Kpenexa Tpoca Heobxo4MMO OAMH KOoHel, Tpoca 06BepHYyTb BOKPYr
ctonba He meHee AByX pas3.






2. Nlanee aenaetca NeTNs BOKPYr HaTArMBaeMoro Tpoca, a KoHel, Tpoca o6BopaymBaeTca
B 06paTHOM HanpaBs/ieHU BOKPYT cTo16a, NOC/e Yero KoHeL, Tpoca BCTaBAAETCA BHYTPb NeT/u.




3. Mocne nponyckaHMA Tpoca Yepe3 NETN0 HeobxoAMMO CAenaTb TaK HasbiBaemyto
«KOCWMYKY», T.e. OMN/eTeHne BOKPYr HaTArMBaeMoro Tpoca. «Kocuyka» pgenaerca B O4HY
CTOPOHY, NOC/e Yero KOHel, Tpoca MNepeKknabiBaeTcAa 4Yepes LLeHTPaNbHbIM TPOC M KOCUYKa
Aenaetca B 06bpaTHOM HanpasBaeHUW.




4, B 3akntoyeHMe KOHeu, Tpoca AO0JIKeH O6paTHO I'IpOl71TM yepes netaw wun  ero
3anacoBbIBAOT NO KPYry TpoCa, HAMOTAHHOIO Ha ctonb.

Takoe 3aKpensieHue LWNaNepHoro TPoca O4YeHb HALEKHO W He MNpPUBOAUT K
NOBPEXKAEHMAM MOJIMMEPHOTO MOKPbITUA. ITOT CNOCOob Kpenexka noaxoguT ANA BCeX BUAOB
KpaliHUX cToN60B, MCNO/Ib3yeMbIX B LIMANEPHbIX PAAAX.

KpenneHue wnanepHoro Ttpoca K MNPOMENKYTOUHbIM CTO/NI6aM BbIMONHAETCA B
3aBMCMMOCTW OT BMAa UCMOJIb3YeMbIX CTOIBGOB U MX MOATOTOB/NIEHHOCTM K MCNONb30BaHUIO B
KayecTBe LNasiepHbIX onop.

3aKpensieHMe LWNanepHoro Tpoca Ha MNPOMEXKYTOUYHbIX OGETOHHbIX CTOoN6ax MOXKeT
OCYLLECTB/ATLCA NPU MOMOLLM CNEUMANbHOrO KPeneXHOro 3/1eMeHTa - K/WUMCbl, KoTopas
BXOAUT B KOMMIEKT MOCTaBKU CO LWINasepHbIM Tpocom. lMpu 3KcnayaTauuu LWNasepHoro
TPOCa, 3aKPEnJeHHOro KAWUMCOW, He MPOUCXOAUT MNOBPEXKAEHUA MOSIMMEPHOro, Tak Kak
TPOC NpuW BETPOBbIX HAarpy3Kax paboTaeT No NAacTUKOBOW Kaunce.



KpeneXxXHaAa Kaunnca

Knanncbl n3rotoBneHbl M3 MPOYHOro NAACTMKa, KOTOPbIM YCTOMYMB K aTMOChEpHbIM
Bo3gencTemam U ynbtpaduonetry. Popma KAMMCbl caenaHa Takum obpasom, 4yTO
obecneynBaeT pas/iMuHble BapMaHTbl Kpenexa Tpoca K NPOMEXYTOYHbIM CToN6am.

Mpwn 3aKpenieHUn KAUMNC K BEeTOHHbIM CToN6aM MCMOMb3YHT CTaNbHYH BA3a/IbHYHO
NPOBONOKY AMAaMETPOM 3MM.

Cneayrowmm cnocobom Kpenerka LWNasepHOro Tpoca Ha MPOMENKYTOUYHbIX BETOHHbIX
cTonbax sBNseTCA 3aKpenaeHue nNpu NOMOLLM NIACTUKOBBIX UAM PE3UHOBbLIX TPYOOK. TpybKu
BbIOMpAlOTCA B 3aBMCMMOCTM OT AMaMeTpa MCMNoNAb3yeMOoro LnanepHoro Tpoca. Tpoc
[O/IKeH cBOBOAHO npoxoguTb 4epes TpPybKy, NpuM 3TOM He WMeTb MU3JULIHEro
NPOCTPAHCTBA ANA ABUMKEHUS MPU ero UCMNonb30BaHMU. TO/WMHA CTEHKU TPYOKU A0NKHa
cocTaBnATb He meHee 2mM. Kpome Toro, TpybKa go/kHa 6biTb 06A3aTeNbHO yCTOMYMBA K
yNbTPadMONETOBOMY M3NYYEHUIO M BCEM MOroAHbIM ycnoBuAM. [nvHa TpyboK aenaetca
HeMHoro 6onble (Ha 1- 2cMm.), Yem ceyeHMe NPOMEIKYTOUHbIX CTON60B.

TpybKa ana Kpenesa WnaiepHoro Tpoca

TakKe WnanepHbih TPOC MOMKET KPEenUTbCA Ha MPOMEXKYTOUYHbIX BEeTOHHbIX cTonbax
yepes oTBepcTMA B 3TUX cTonbax. Mpu 3Tom HeobxoaMMO WMCNOAb30BaTb MNNACTUKOBbIE
Atobens, Kotopble BCTaBAAKTCA B OTBEPCTMA CTONBOB M, KaK KAMMCbI, NpeaoTBpalLatoT
nospexaeHne NOAMMEPHOro NOKPbITUA LWMANEPHOro TPOCA NPU ero 3KCNayaTauuu.
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MnacTtukosble grobens

Pasmep nnactukosoro Awbena BblbUpaeTcA B 3aBUCMMOCTM  OT  AMaMeTpa
NPOMENKYTOUYHbIX CTONBOB U AMameTpa OTBEPCTUI B 3TMX cTonbax. [Aiobenb A0MKEH NAOTHO
dMKcMpoBaTbCA B OTBEPCTMAX CTONOOB.

Mocne NOAroToBKMU K HaTAMKKe TPOCa U 3aKpenaeHna oAHOro M3 KOHUOB TPOCa Ha
nepsom nNpPOMeEXYTOHHOM CTO}'I6e, NAPOUCXoAUT npouecCC HATAXKU. Ana HaTAXKKMK TPOCa
MCNONb3YyeTCA HECNOXKHOE HaTAXHOE yCTpOﬁCTBO, KOTOpO€E COCTOUT WU3: pquOVI ﬂ66e,ﬂ,KM,
CTaNbHOM uenu, Kapa6MHOB M TPOCOBOIO 3axBaTa.

HaTaHoe ycTpoiCcTBO

TpocoBbie 3axBaTbl MOTYT ObITb PA3/IMYHOIO TMMA U UCMO/b3YOTCA B 3aBUCMMOCTU OT
ANameTpa yCTaHaBIMBAaEMOro TPOoca.



Tpocosble 3axBaTbl g4 Tpoca 2-4mm.

[laHHble TUNbl 3aXKMMOB UCMONb3YETCA A1A HATAXKM LWNanepHbIX TPOCOB OT 2 40 4MM.
B 3TWX 3a)KMMax UCMNO/Ib3YIOTCA Pe3MHOBbIE NPOKNAAKM, KOTOPbIE HE NOBPEXAAl0T NOKpPbITUE
LINanepHOro TPOCa BO BPEMS CUbHOM HaTAXKKMU.

[Ona  HaTAXKM  TPOCOB AMAMETPOM  CBbllle 4MM. MOMKET MCNOo/1b30BaTbCA
CaMO3a*KMMHOM TPOCOBbIM 3axBaT.

TpOCOBbIﬁ 3axBaT 4714 TPOCa AMaMeTPOM CBbilLe 4mMm.

ﬂ,aHHbIl\/lI TMN 3axBaTa obecneuymBaet 6bICTpOTy HaTAXEHUA, HO HE NCNONIb3YyETCA ANA
HaTAXKUN TOHKUX WNas1epHbIX TPOCOB.

Mpu p[AWHE WnanepHoro paga AAUMHOW A0 50 MeTpoB MOXKHO MCNO/b30BaTh
noapydyHble CpPeACTBa HATAMKU TPOCA, TaKME KaK: OEPEBAHHbIA OPYCcoK MM Kpyrias
MeTannnyeckas Tpyba guametpom He meHee 30mMMm.



Tpoc HaTArMBaeTcA BPYYHYH A0 HYXHOro ycuaua, nocae 4yero ero OGBOpa‘-IMBaPOT
BOKpyYr ctonb6a M aHaNoOrMyHo OonMnMcaHHOMY cnoco6y Bbllle AennaeTcAa 3aKpenneHue C
NOMOLLbIO Y3/1a KKOCUYKa».

HaTA)Ka Tpoca Bpy4Hyto

Paccmotpum nogpo6bHO cnocobbl MOHTa)ka LNanepHoro Tpoca Ana 6eTOHHbIX
LWNanepHbIX onop.

KpenneHne gna 6ETOHHbIX CTONOOB COCTOUT U3 C/IeAYHOLIMX 3TAMNOB:

1. PaameTKa NonoxKeHUsa KAuncol uan arobena Ha ctonbax;
2. KpenneHnue knunc unm arobeneit Ha ctonbax.

3. MpoTAXKKa Tpoca Yyepes KAuncobl nnn arobens.

4. KpenneHue Tpoca Ha NepBOM KpaitHem cTtonbe.

5. HaTaxka Tpoca.

6. KpenneHune Ha BTOpOM KpaliHem cTonbe.

1. MepBbiMm 3TanOM MOHTa)Ka LWINANEPHOr0 TPOCA ABAAETCA pPaA3METKa MOJIOKEHUA
arobenen manm knmnc Ha ctonbe. OHa ocywecTBAAETCA MNPU NOMOLWM M3MEPUTENIbHOM
PYNETKM WU MePHOro OTpe3Ka. BbicoTa pasmelleHMA KAWMNC 3aBUCUT OT BblpalLMBaemoM
KyNbTYpbl, HAJIMYMA KanesibHOro NOIMBA U UHbIX GaKTOPOB.

2. BTopbim 3Tanom ABNAETCA YCTaHOBKA Atobenen Unm KpenéxKHbiX KAUNC Ha ctonb.

B npouecce NPOEKTUPOBAHUA MHTEHCUBHbIX Cafo0B WAM BUHOTPALHMKOB MNpU
MCNONb30BaHMN BETOHHbIX CToN60B, HEOOXOAMMO NpPeAyCMOTPETb Hajnyme OTBEepPCTUN B
ctonbax, 4yepe3 KoTopble OyAeT NPOXOAUTb LWMNanepHbi Tpoc. KonmyectBo M BbicOTa
pasmeLleHma 3TUX OTBEPCTUIN 3aBUCUT OT KOHKPETHOM METOAMKM BblPallMBaAHMA PACTEHUN.



PekomeHayeTcs MpU M3roTOBAEHMM [AaHHbIX CTONOOB OTBEPCTMA A/A LIMNANepHOro Tpoca
AienaTb C NOMOLLbIO NAACTUKOBOMN TPYOKM C BHYTPEHHUM AMAMETPOM 5-8 MM.

Mpwn OTCyTCTBUMU B Kene306eTOHHbIX CToNbax oTBepCcTM Heobxoaumo ux Npoaenatb
npu NOMoLWu py4Horo nepdopatopa nepes ycTaHOBKON cToN60B Ha nose. B KpaliHem cnyvae
MOXHO MCNO/Nb30BaTb py4yHOW nepcdopaTtop, paboTaloWwMn Ha aKKYMYNATOPHbIX BaTapeax u
NpoAeNbiBaTb OTBEPCTMUA HENOCPEACTBEHHO Nepes MOHTAXKOM TPOca Ha noJie.

CeepneHne 6eTOHHbIX CTO1608B

HNanee, B nmerwmneca mnanm nosiydeHHble OTBEPCTUA BCTABAETCA NAACTUKOBLIN
ﬂ,l'OﬁEJ'Ib, KOTOprﬁ npeaoTBpaTuT NoBpexXgeHne NnoIMMEPHOro NOKPLITUA WNaepPHOro Tpoca.

YcTaHOBKa NN1acTUKOBOIO ,D,POGEI'IH

Mpy HEBO3MOXHOCTU BbINOJHUTb OTBEPCTUA B CTOI'I6aX, Kpenex wnanaepHoro Tpoca
NPoOM3BOAUTCA C MOMOLLBIO KAUMNCHI. KpenneHume KAWUMCbl OCYWECTBAAETCA NpU NOMOLM



BA3a/IbHOM MPOBONIOKM AnameTpom 2,5-3Mm. [na 3Toro B KAUMNCE NPeayCMOTPEHbI
Heobxoanmble OTBepcTUA. 3aKpensieHMe npomucxoamuT nytem obopaymBaHUA MNPOBOIOKM
BOKpPYr cTon16a 1 nepBoHavyanbHOM PpUKCaLUMM Yepe3 BepxHee oTBepCcTUe Kaunckl. Mocne yero
HeobxoAMMO BbINONAHUTL NOATArMBAHME NPOBONOKM ANA obecneyeHma HaaEéKHOW dUKcaumm
KAuncbl. Knunca pacnonaraeTtca BbIpe3om K CTONDY, TaK KaK MHOE pacnonoXeHne npuBedeT K

BbICKaKMBaHWIKO TPOCa U3 KAUMCbI NPU €ro skcnayatauunu.

CDVIKCBLI,VIFI KANNCbl U noATATMBaHWE MPOBOJ/IOKU

MoataruBaHme NPOBO/IOKMN MOXHO BbINMO/IHUTb HECKOJIbKUMUA cnocobamu:
- npn nomouwun I'II'IOCKOI'Y6LI,€B;
- py4HOro I'IpMCI'IOCOGJ'IeHMﬂ c oTBeEpPCTUAMU ONA NPOBOOKN;

- UICNO/Ib3YSA LUYPOMNOBEPT C HACAAKOWN ANA 3aKPYYMBAHUSA KOHLLOB MPOBO/IOKM.

anCI'IOCO6}'IEHMﬂ Ana noararnBaHMA NpoBOJIOKN



MoararnsaHue NPOBOJIOKKN MpU NOMOLWN py4YHOro I'IpVICI'IOCO6I1€HMﬂ M HaCagKu Aana wyponosepTta.

Knunca ¢ukcupyetca ABYMS NPOBOJIOKAMW Yepe3 BepXHEeEe W HUXKHee OTBepCcTUs
KAWMNCbI, MOCne 4Yero HeobxoAMMO MPU MOMOLLM KYyCauyKOB OTKYCUTb TOpYaLLMe KOHUYMKM
NPOBO/IOKM.

3admMKcmMpoBaHHas Kaunca

Tpetnit 3Tan MoOHTa)ka. [locne YyCTaHOBKM Atobeneirt UM 3aKpenneHusa KAuMC,
HeobxoAMMO Pa3MOoTaTb LUNAMEPHbIN TPOC M NPONYCTUTL €ro Yepes Abena UAn KAuncol. 1o
06nerynT HaTAXKeHMe Tpoca, TaK Kak Bec camMoro Tpoca bOyaer yxe pacnpegeneH no
NPOMEXKYTOYHbIM CTON6aM LINanepHoro psaaa.



MpoTAXKKa WnanepHOro Tpoca Yepes Abenb an Kanncy

YeTBepTbld 3Tan. 3aKpenseHwe LWNanepHoOro Tpoca Ha MNepBOM KpalHem cTonbe.
Mocne NPOTAKKM WNanepHoro Tpoca yepes arobens M KAUMNCb No BCEN ANMHE WNanAepHOro
pAaga HeobXxoAMMO ero 3aKpenuTb NPU MOMOLLN Y313 KKOCUUYKUY.

3aKpensieHue Tpoca Ha NepPBOM KpaiHem cTonbe

MAaTbiMm 3TanoM ABAAETCA HATAXKKa WNanepHoro Tpoca. [na atoro Heobxoammo cobpatb
HaTAXKHOE YCTPOMCTBO U 3aKPENUTb €ro NPU NOMOLLM LEMU K KpaHEMY CTONbY.



3aKkpenneHne HaTAKHOro yCTpoicTBa Ha cTonbe

Mocne yero HEOBXOAMMO B/IOMKUTL LUNANEPHbIA TPOC B TPOCOBbLIM 3axBaT U MOATAHYTb
€ro, MCKAuMB bonbluMe NpoBMCaHMA Tpoca MO BCel AnvMHe LlwnanepHoro paga. MNocne
Yyero TPOCOBbIN 3aXBaT 3a*KMMaETCA.

3aKpensieHune WnanepHoro Tpoca B TPOCOBOM 3axBaTe

[anee, pblyarom nebeakyM nNPOU3BOAWUTCA HATAXKKa WNanepHoro Tpoca. [pu
[AOCTUXEHUU HEOBXOAMMOMN CUbI HATAMKEHMA U NPOBEPKN HA MPOBMCAHME LWIMANEPHOro TPoca,
HeobxoauMo caenatb elle HebobLIYo NOATAXKKY Tpoca 419 KOMNEHCcaLuMm NpoBMUcaHmna Tpoca
npw 3aKpenneHnu.



HaTtaxkeHune WnanepHoro Tpoca

Mocne HaTAXKeHUA LWNanepHoro Tpoca HeobxoAMMO NPOM3BECTM €ro 3aKpenieHune Ha
KpaliHem cTonbe.

LLecToit aTan. 3aKkpenseHne Tpoca Ha BTOPOM KpPamHeM CTON6e U CHATME HATAMKHOro
YCTPOWCTBA.

3aKkpenneHne Tpoca Ha BTOPOM KpaliHem cTonbe

3aKpenseHve Tpoca OCYLLEeCTBASETCA aHaNOMMYHO C NePBbIM KpaiHem cTonbom, nocne
yero Heob6xoAMMO 0CNabUTb HaTAMEHME WM OCYLLECTBUTb CHATME HATAMKHOrO YCTPOMCTBA U
TPOCOBOrO 3axBara.

BapuaHT KpensieHUA WNaaepHoOro Tpoca Npu NOMoLm TpVGKM.

KpenneHue ans 6E€TOHHbIX CTONGOB COCTOUT U3 CeAYIOLMNX STAMNOB:

PasmeTKa nonoxeHua Tpybok Ha ctonbax;

Pa3moTKa WnanepHoro Tpoca ¢ npogesaHMeM TPyOOK.
KpenneHue Tpoca K nepBomMy KpariHemy cTon1by, HaTAXKKa Tpoca.
3aKkpenneHue WNanepHoro Tpoca Ha BTOPOM KpaliHem cTonbe.
3akpenneHue TPybOK Ha NPOMEKYTOUHbIX 6ETOHHbIX CTONOAX.

vk wnN e



PasmeTKa nonoxeHus TPY6OK Ha cTonbax AenaetrcAa aHalo0rm4yHo C pa3METKOl‘;1 Knannc.

Ha BTOpom 3Tane Heob6xoAMMO Hape3aTb TPYOKU HYXKHOM O/MHbI, B KO/AUYECTBe,
COOTBETCTBYIOWEM YUCNY MPOMENKYTOYHbIX CTON60B. [laHHble OTpe3ku Tpybok Heobxoammo
04eTb Ha KOHeL, LWNasepHoro Tpoca, Nocae Yero TPOC Pa3MaTbiBaeTcA BMecTe ¢ TpybKamum no
BCEM ANMHe wnanepHoro psaga. Mpu pa3smoTke Tpoca OTpes3ku Tpybok Heobxoammo
paccpefoTo4MTb HANPOTMB MPOMENKYTOUHbIX CTONBO0B, K KOTOPLIM OHU BYAYT Kpenutbes.

TpeTuii M 4YeTBEPTLIM I3Tanbl aHANOMMYHbI MO KPEMnJEeHUIO OMUCAHHOMY BblLLE.
KpenneHne K KpaliHMM cToNI6aM  OCYLLECTBAAETCA Y3/IOM « KOCMYKOM», a HaTAXKKa
OCYyLLEeCTBAAETCA NPU MOMOLLM PyYHOW nebeaKn 1 cneumanbHOro TPOCOBOrO 3axBarTa.

3aKNI0UUTENbHDbIW, NATbIM 3Tan MOHTA)Ka LUMasepHOro Tpoca MpM MNomowm TPyboK
ABNSAETCA CaMbIM Ba*KHbIM.

CHayana Tpybka pasmellaetca HanpoTus ctonba u 6epétca HeobxoAMMbIN OTPE3OK
BA3a/IbHOM NpPOBOJIOKM 3MM., KOTOpoi 6yaeT 3akpenseHa TpybKa Ha MPOMENKYTOYHOM
lnanepHom ctonbe.

PacnonokeHue TpyoKM

[anee HeobxoAMMO OCTaBUTb OAMH W3 KOHL,OB MNPOBOJIOKW, AOCTAaTOYHbIM ANA
0bKpyuMBaHUA (3aKpenneHusa) Ha OOOPOTHOM CTOPOHe cTonba, nocne yero Heobxoaumo
0BKpPYTUTb NPOBOJ/IOKOU TPYOKY.



O6KpyumBaHMe TPyHKM NPOBOIOKOM

O6Kpy4yeHHan NPoBO/IOKOM TpybKa



Nocne 4ero npPoOBO/JIOKA 3aKpenadeTcA Ha cTonbe CI'IOCOGOM,aHaI'IOFM‘-IHbIM
C KpenexHbiMn Kanncammu.

3aerrIfIEHHaF| Ha cTonbe NpPOBOJIOKa



O6wWwmin BUA, 3aKpenseHHom TpyoKu

Mo 3aBepweHUIO BCeX AeiCTBUA MO MOHTAXKY TPOCa Ha LUNanepHblit pag, B
3aBMCMMOCTM OT cnocoba Kpenexka, Heobxo4MMO NPONTU U NPOCAEANTb 3@ TeM, YTOBbI TPOC
pacnonaranca B GpUKCUPYIOLLEM Mas3e KpenexKHOoM KAWMcbl (Npu MCNONb30BAaHUM KAUMC).
OCMOTPETb LLe/IOCTHOCTb KpPEneXKHbIX TPyboK. TaKKe, eCcanm TPOC MOHTMPOBAICA NpU
BbICa)KEHHbIX AEPEBbAX WUAN BUHOrpage, HeobxoaMmMo NOMNpPaBUTb BETKWU, HE AOMyCcKas WX
nsnoma.

Mpu BO3HMKHOBEHUM HEO6XOAMMOCTU COEAMHUTL ABa OTPE3Ka TPOCca, YA/NMHUTL WU
3aMEHUTb MOBPEXKAEHHbIA Y4acTOK Tpoca, A1 3TOro NPUMEHAETCA TaK Ha3blBaeMbli
PEMOHTHbIM y3en. [laHHbIN PEMOHTHbIN y3en aenaetca cnen obpasom:

1. OaMH M3 KOHLOB CBA3bIBAEMOro Tpoca b6epéTtca ¢ HebonbwKMM 3anacom W
crmbaetcs, nocne 4yero, NO aHanOMMM C 3aBA3bIBAHMEM LUMANEPHOrO TPOCa BOKpPYr
KpalHero ctonba, genaetca «KOCUYKa».



Kocnuka PEMOHTHOIO y3/1a O4HOIro U3 KOHUOB TPOCa

2. Tpoc onnetaetcs C Hayana B OAHY CTOPOHY, MoOC/Ae Yero BO3BpallaeTca

0bpaTHO, TaKXe OTnneTasacb BOKPYr, KOHel, Tpoca 3anpaBfseTca  BHYTPb
obpa3oBaBLenca neTau.

OA4Ha 4acCTb PEMOHTHOrO y3na

Ba)HO uTOo 6bl NpuM onneTeHuMU Tpoca U GOPMMPOBAHUU PEMOHTHOrO Y3Na,
nneteHme Tpoca 6bl10 MaKCMMaNbHO NAOTHbLIM. [lanee NonyyYeHHbIN y3en, HeobxoaAnmo
C ycuAnem MOATAHYTb, MPMUAAB eMy KOMMAKTHOCTb M CAeNaTh ero euwe 60s1ee NAoTHbIM.
Mpn GOPMUPOBAHUM PEMOHTHOTO y3/aa MAOTHOE naeTeHMe obecneymt MUHUMaAbHOE
MPOCKa/ib3blBaHWE TPOCA NPU HATAXKEHWUU, YTO HE AONYCTUT €ro NOBPEKAEHUN.

3. Co BTOpPbIM KOHLIOM COEAUHAEMOro Tpoca [AeNaeTca TOXe caMoe, C TOM NnLlb
Pa3HULEN, YTO KOHEL, TpOCa NpoAeBaeTcA Yepes neTto Noay4yeHHoro y3na. fNocne yero
AenaeTca aHaNornyHbIN y3en. [lanee HeobxoAMMO NOATAHYTL Y3/bl, YTOObI BO Bpems
HaTAYKKW TPOCA Ha WNaNepHOM PALY OHU HE AaNIN HEHYXKHOTO YA/UHEHMUS.

CoeaMHeHMs ABYX OTPE3KOB TPOCAa PEMOHTHbIM Y3/10M



MecTo coeMHeHMs ABYX OTPE3KOB Tpoca

PeMOHTHbIN y3en Ha WnanepHoOM paay

He ponyckaeTca MCNonb30BaTb UHbIE y3/ibl, TAaK KaK 3TO NpuBeaeT K
NOBPEXKAEHUIO NO/IMMEPHOro NOKpbITUA!

Ba)XHO 3HaTb, 4YTO NpPM OAHOBPEMEHHOM MOHTaXKe Cpa3y HECKOJIbKO ApPYcoB
LWINanepHoro Tpoca, HEOBXOAMMO HAUYMHATL HATAXKKY OT BEPXHETO APYCA K HUMKHEMY, TaK KaK
HaTAXKa BEpXHero spyca co3gaeT HaumboNbLUMIA pblyar BO3AEWCTBMA Ha KpalhHue cTonbbl,
4TO NPUBOAUT K UX HAK/IOHY B CTOPOHY LUMasepHOro pAaaa. Takum obpasom, HaKNOH CTON6OB
B CTOPOHY LUMA/NIEPHOr0 pPAfAa MOXKET NPUBECTU K NPOBUCAHUIO HUKHUX APYCOB LUMAJEPHOro

Tpoca.



MoOHTaX LWNafepHoro Tpoca HeobXxoAMMO OCYyLEeCTBAATb MNpuM  TemnepaTtype
OKpy:KatoLero cpeabl ot +10 C° 1 Bbille, Tak KaK MpU HU3KUX TemnepaTypax OKpYKatoLel
cpeapbl MPOUCXOAUT CHUMKEHWE 3/1ACTUYHOCTU MOJIMMEPHOro MOKPbITUA LMANEPHOro Tpoca,
YTO, B CBOKO OYepeapb, 3aTPYAHAET MOHTAX U KpenneHne Ha KpalHUx ctonbax.

Yeaxcaemoie napmHépeol!

Hawe npednpuamue ece20a 20moso 0KA3aMb KOHCYsAbMAYUOHHYIO MOMOWb 8
gornpoce UcCnoab308aHUA Haweao mpoca [IPLLU 0na cados, BUHO2PAOHUKO8 U
KycmapHuUKos. Kpome 3moz2o, Hawu Crneyuaaucmsl CmMo2ym 6blexamb Ha sadule
npednpusmue U npoussecmu oby4eHUe MexHoaM02UU MOHMAMX(A WnasaepHo20 mpoca.

C ysaxceHuem,

Konnekmus 3A0 «TaHuc».



