I. CTPOUTEJIBCTBO HYPYKHBIX CETEN

1 TEXHOJIOT'UA NTPOKJIAAKHU TPYBOITPOBO/10B U3
HEMETAJ/IVIMYECKUX TPYb

1.1 Buabl HeMeTANINYECKUX TPYO M NMPeUMYIeCTBA UX NIPHUMEHEHUSA

Jlnst mpokyaaKu ceTell BOJOCHAOKEHUsI M BOJOOTBEACHUS PEKOMEHIYETCS B
NEPBYI0 Ouepelb HCIONb30BaTh HEMETAIMYECKUE TpPyObl, YUYUTHIBasg HX
MPEUMYLIECTBA MEPE]l METAINIMYECKUMHU. [ TTaBHBIM HETOCTATKOM METAIUINYECKUX,
OCOOCHHO CTaJIbHBIX, TPYO SBJSETCS WX HEAOITOBEYHOCTh MPU SKCIUIyaTalluu
BCJIECTBUE MX Koppo3uu. lIprMeHsiemble B HACTOAILEE BPEMs PA3IHYHBIE MEPHI
3alIUTHl TPYO OT KOPPO3UH JIHUIIb 3aMEUIAIOT 3TOT Pa3pyILIMTEIbHbIA IPOLECC, HO
MOJIHOCTBIO OCTAHOBUTH €ro He MOryT. CKOpOCTh pa3pylI€HUs] CTEHOK CTaJIbHBIX
TpYO BCIEACTBUE KOPPO3UU MHOTIIA JOCTUTAET | MM TOJIIIMHBI CTEHKH B IO/ U €CIIU
UMETh B BUJY, YTO JJIsl YCTPOMNCTBA CHUCTEM BOJOCHAOXEHMSI UM BOAOOTBEICHUS
WCIIOB3YIOT TPYOBI C TOJIIMHON CTEHKH mopsiaka §...10 MM, TO MOXKHO TTOJICUUTATh
JIOBOJIbHO HHM3KUHA CpPOK CIYXObl CTaJbHBIX TpyO, YTO U TOATBEPXKAAETCA
npaktukoil. M 310 emje 6e3 ydera BO3IEUCTBUS HAa TPYOBI JIEKTPOKOPPO3UH OT
BO3JICHCTBUA ONMYXJAIOMIUX TOKOB, OOpa3ylolIuXcsi BOJIM3M Tpacc IBUKEHUS
AIIEKTPOTpAHCTOpPTa  (AMEKTPUPUIIMPOBAHHBIX  JKEJIE3HBIX  JIOPOT, TpamBaW,
TpoyerOyc u np.) wiau BOMu3M auHuid JIDIT BbicOKOro HampsbkeHus. YKa3zaHHbBIC
OMy’KZIalllMe TOKH BBI3BIBAIOT TaK HA3bIBAEMYIO «TOYEUHYIO» KOPPO3HIO, B
pe3ynbTare 4ero B TpyOe oOpa3yloTcs CKBO3HBIE OTBEPCTHS, KOTOPHIE BBIBOIST
BOJIOIIPOBO/IBI U3 CTPOSI 32 OUEHb KOPOTKOE BpeMsi. XOTS UMEIOTCS CITOCOOBI 3aIUThI
TPyO OT BIIEKTPOKOPPO3UH, HO HE BCErIa yAaeTcsl MOJHOCTHbIO MPEJOTBPATUTH
MoI00HOE pa3pyIlIeHUE CTATbHBIX TPYO.

BropsiM HE MeHee BaXKHBIM HEJOCTATKOM CTAJIBHBIX TPYO TIPH UCTIONH30BAaHUHU
UX B CHCTEMaxX BOJOCHAOKEHUS SIBISIETCS TO, YTO MPU SKCIUTyaTallUd C TEUECHUEM
BPEMEHU OHU BHYTPH «3apacTarOT» OTJIOKECHHUSIMH, LIEPOXOBATOCTh BHYTPEHHHUX

CTCHOK Tp}I6 YBCIINYHUBACTCA H, COOTBCTCTBCHHO, BO3PACTAIOT T'MAPABINYCCKUC



COTIPOTHBIICHHSI, a BCIIEJACTBAE OTOTO TMPOMYCKHAs CIOCOOHOCTH BOJOBOOB
cHmxkaercs. IlonmbiTka €€ BOCCTAHOBIICHMSI MyTEM YBEIWYEHHsSI HAmopa 3a CyeT
3aMEeHbl HACOCOB HACOCHOM CTaHIMM Ha Oojiee MOIIHbIE, MPUBOAUT YACTO K
NOpbIBAM Ha CETAX TPYyOONpPOBOJOB M OTKIIOUEHHIO Bojomnorpeduteneid. Ha
JUKBUIALMIO aBapui pacxollyeTcsi MHOTO CpEACTB, Tpylda U MaTepuajbHBIX
pecypcoB.

Kpome »sTOro B ciydae TMpUMEHEHHUS CTadbHBIX TPYO [JIsi CHCTEM
BOJIOCHAO)KEHMS, a HWHOTAAa M BOJOOTBEACHUS MPOUCXOIUT HEpaAIMOHAIbHOE
UCIIOJIb30BaHUE NePUIMTHOTO MEeTalljia, U3 KOTOPOTO MOKHO ObLIIO Obl U3TOTOBUTH
y3JIbI U JIETaU Pa3IUYHBIX MAIIUH U MEXaHU3MOB, BMECTO TOTO, YTOOKI B BUJI€ TPYO
€ro 3akarbIBaTh B 3€MJII0 M OOpeKaTb Ha CPaBHUTEIBHO OBICTPOE pa3pylICHHE
TPYHTOBOM U 3JIEKTPOKOPPO3UEH.

CopraMeHT HeMeTAUIMYeCKHX TPYO, HCIOIb3yeMbIX B BOJOIPOBOIHOM
CTPOUTEILCTBE, BKIIIOUACT PAa3IUYHbIC WX BUJBI, B TOM YHCIIE: KEpaMHUECKUE,
acOeCTOLIEMECHTHBIC, OCTOHHBIE W  JKEJIC300€TOHHEBIC,  IOJUATHIICHOBBIC,

BHHHUILIIACTOBBIC U JP.

1.2 MoHTa)k KepaMH4eCKuX TPyOOnpoBoa0B

Kepamuueckue TpyOONpoOBOIbI B OCHOBHOM CIIYKAT IIEJISIM BOJIOOTBEICHUS U
SBIISIOTCS] O€3HAMIOPHBIMH, T.€. CAMOTEYHBIMH. [103TOMY TIpH ITpOKITa/IKe TAKUX TPYO
0co0y10 BaXKHOCThH MPUOOpETAIOT TpeOOBaHUS YKIAJAKU UX TOYHO IO MPOEKTHOMY
YKJIOHY.

[lepen ykiamkoil JOCTAaBICHHBIC HA CTPOUTEILCTBO KEpaMHUYECKHUE TPYObI
MOJIBEPraroT MpUEMKe U MPOBEpKe WX KadecTBa. [Ipu aToM crenst, 4ToObl TpyObl
UMETHU KpyDinyto (opMy ceueHus (OBAIBHOCTH CTBOJIA M pacTpy0da TpyObl HE TOJIKHA
MIPEBBINIATh YCTAHOBIICHHBIX TpenenoB). OHM MO BCEW JJIMHE JOJDKHBI OBITH
MPSMOJIMHEWHBIMU, HE WMETh TPENIMH U OTKOJOB. TOPIIOBBIC IUIOCKOCTH TPYO

JOJKHBI  OBITh TNEPHEHAMKYISIPHBIMUA. TpyObl, HMEIOLME TPYAHOYCTPAHUMbIE



nedeKThbl, OTOPAKOBBIBAIOT.

Ykaaaka TpyoonpoBoaa. MoHTax KepaMUYECKUX TPYyOOIIPOBOAOB BEAYT KaK
OTACIbHBIMU TPYOaMH, TaK U YKPYIMHEHHBIMU 3BEHbSIMH (CEKIHMSIMHU) B JIBE, TPH,
IATh TPyO Mpu OOmIeH JIMHE CEeKIMu He Oomee 8 M. YKIaaKy TpyOOIpOBOIOB
MIPOU3BOJIAT CHU3Y BBEPX IO YKIIOHY, HAYMHAsL OT CMOTPOBOT'O KOJIOAIA pacTpyoamu
MPOTUB TEUECHHS CTOYHON KHUIKOCTH.

Yknaoxa mpyoonposoooe omoenvnvimu mpyoamu. TpyObl yKIIaabIBalOT Ha
MOJITOTOBJIGHHOE M TINATENBHO CIUIAHUPOBAHHOE OCHOBAHHE C COOJIOJCHHEM
3aJIaHHOTO YKJIOHA MO XOA0BOW BU3UpKeE. [lepByro TpyOy yKiaabIBalOT Ha MOTYILIKY
(0OCHOBaHHKE) CMOTPOBOTO KOJIOJIIIA paCTPyOOM BBEPX, T. €. «OT KOJIOAIA». 3aKpPEIUB
HAJIC)KHO NEPBYIO TPYOY, YKJIaAbIBAIOT MOCIEAYIOIINE, COSANHSS UX C IMOMOUIbIO
pacTpy0oB. [IpaBUIBHOCTH YKIIOHOB MPOBEPSIOT HUBEIUPOM, & IPSIMOJIMHENHOCTD
OCH B TOPU30HTAJBHON MJIOCKOCTU — HIHYPOM. JIOTKH YJIOXKEHHBIX TPYO JOJKHBI
COBMAJaTh U HE 00pa3zoBbIBaTh YCTYNoOB. Omyckaemyro TpyOy 3aBOJAT IIaJAKUM
KOHIIOM B pacTpyO VYJIOXKEHHOW TpyObl, OCTaBissl 3a30p S5...6 MM s TpyO
muamerpoM a0 300 Mmm u 8-9 MM mna TpyO Oombiiero guamerpa. CTBIKOBBIC
COEIMHEHUS TpyOONPOBOAOB M3 KEPAMUYECKUX TPYO YIJIOTHSIOT TEHBKOBOM
CMOJISTHOM WJIM OUTYMHU3UPOBAHHOM TIPSIBIO C TIOCIIEIYIONTUM YCTPOMCTBOM 3aMKa
U3 ac(hanbTOBOM MACTHUKH, LIEMEHTHOTO pacTBOpa WM acOECTOLEMEHTHON CMeECH.
[Ipsinb 0OBUBAIOT BOKPYr TpyObl HE MEHEE JBYX pa3, a 3areM YIUIOTHSIOT
koHomatko  (6e3  ymapoB  MojoTkoM). OHa mpu  3TOM  JOJDKHA
3aHuMarth 1/3...1/2 pactpyba, a OCTaJbHYIO €ro 4YacTh 3arOJHSIOT MAaCTHKOM.
JlocTaBieHHYI0 Ha MECTO paldOT MacTHKy Nepel 3ajJUMBKOM MOIOTrPEBaIOT /0
temrepatypsl 160...170°C. Ins ymoOcTBa 3aqMBKH CTHIKOB K TpyOaMm KpemsT
crenuaibHble METaNIMYeCKHue OOOWMBI, COCTOSIIIME W3 JABYX IIAPHHUPHO
COEMHEHHBIX MOJIOBUHOK. O00MMY CMa3bIBalOT TOHKUM CJIOE€M INIMHBI (YTOOBI HE
MPWINIAJIa MAaCTHKA) U YCTaHABIMBAIOT Ha TPyOy BIUIOTHYIO K pacTpyOy. CThIk
3aJIMBAIOT 0€3 MepephIBa uepes3 JETHUK C OTHOM CTOPOHBI, YTOOBI C APYTOM BHIXOIUI
Bo3ayX. [locie ocTeIBaHNsA MACTUKHU B CThIKE 000IIMY CHUMAIOT.

Yknaoka mpyoonpoeoooe 3eéenvamu. [{ns yckopenus npouecca ykiaaku Tpyo



B TpPaHIICID W 3aJeJKH HMX CTBIKOB TPOM3BOIAT UX MPEIBAPUTEIHHYIO
YKPYIHUTEIbHYIO COOpPKY B 3BEHBS (CEKLMHU) MO JIBE, TPH U IATh TpyO. YKiamgka
3BEHbEB U3 JBYX-TpeX TpyO nuamerpoM a0 250 MM MOXET OBbITh OCYLIECTBIIEHA
BpyuHyto. [Ipu ykiagke 3BeHbEB TPYO OOJIBIINX JUAMETPOB IPUMEHSIOT CTPEIOBBIC
KpaHbl U CIELUAJbHBIE TPaBEPChl, KOTOPbIE O00ECIEUYNBAIOT TOPU3OHTAIBHOE
MIOJIOKEHHE 3BEHBEB MPU OIYCKAHUU.

Jlnst yckopenust paoT 110 3a/I€JIKe CTHIKOB IpU COOpPKE 3BEHBEB Ha Tpacce Win
0 YKJIAJKE OTAEIBHBIX TpPyO B TpPAHILEID HHOIMA K KEpaMHUYECKUM TpyOdam
MPUAEIIBIBAIOT 3apaHee KOJbla KOHUYECKOW (opMbl U3 ac(aabTOBOM MACTUKHU Ha
BHYTPEHHEN MOBEPXHOCTU pacTpyda M Ha BHELIHEH MOBEPXHOCTU JIPYroro KOHIA
TpyOsl. Ilepen cTeikoBaHMEM TakuX TpyO ac(aiabToBbIE KOJbIAa B pacTpyOe W Ha
KOHIIaX TPYyO TMOKPBIBAIOT PACIUIABICHHBIM TOPSIYUM OUTYMOM WIH OOHJIBHO
CMa3bIBalOT KaKUM-IHO0O0 pacTBoputTeieM (O€H3MHOM, OEH30JI0M), pa3MsArdaroluM
NOBEPXHOCTh MACTHKOBBIX KoJiel. bmaromapss koHnyeckod (opMe HMpHINTHIX
ac(hanbTOBBIX KOJIEL U Pa3MATYEHHOCTH UX MOBEPXHOCTH BO3MOXKHO CBOOOJIHOE
COEMHEHHE TPyO TakK Ha3bIBA€MbIM XOJOAHBIM crocoboM. Ilocne wucmnapenus
pacTBOPHUTENST M OTBEPICHUS Pa3MATYCHHON MACTHKH MOMy4YaeTCsl MPOYHBIA U

TepPMETHUYHBIA CTHIK TPYO.

1.3 MoHraxk ac6ecToleMEeHTHBIX TPYOOIIPOBOI0B

IIpuemka u mnpoBepka KadecTBa TPYyO. TpyObl JODKHBI TMOCTaBISATHCS
3aBO/IaMU-U3TOTOBUTEISIMU ~ KOMIUIEKCHO ¢ MypTaMH U PE3UHOBBIMHU
YIUTIOTHUTEIHHBIMUA KONbIIaMH. Bce TpyObl M MyQThl Npu TOCTYIUICHHH Ha
MPUOOBEKTHBIN CKIIAJ] TOJDKHBI OBITh THIATEIILHO MPOBEPEHBI U MPU OOHAPYKECHUU
nedekroB orOpakoBaHbl. K MecTy MOHTa)ka 3aBO3AT TOJIKO T€ TPYObl, My(PTHI U
JpyTHe COCTUHUTENbHBIE YaCTH, KOTOPBIE MPOILTH OCMOTP U MPUEMKY.

Packnagka Tpy0 BIONH TpaHIIEH MEpeA MOHTaXOM IPOU3BOJUTCS Ha

paccrosHun He Ommwke 1M or ee OpoBku. TpyOsl nuamerpom a0 150 mm



JIOTIYCKAeTCs pacKJIaAbIBaTh Ha Tpacce B ITabemst BBICOTOM 0 1 M, pacmonaraembIix
Jpyr OT apyra Ha paccrosHuud He 6omee 100 M. My(dThl Takke packiaabIBaloOT B
mradens. TpyObl OONBIIMX AMAMETPOB AOCTABISIIOT HEMOCPEACTBEHHO K MECTY
YKJIaJIKH ¥ PAcKJIabIBAIOT Ha OepMe TpaHIlen TaKuM 00pa3oM, YTOOBI B Mpoliecce
TPYOOYKIaJOYHBIX PabOT HE BO3HUKAIO HEOOXOJUMOCTH B JOMOIHUTEIBHBIX HMX
NepeMEIICHUSIX BJIOJIb TPAHIIICH.

MoHTax HamOpHBLIX TPYOONpPOBOAOB Ha pabouee nasieHue g0 0,6 Mlla
BEIYT C MPUMEHEHUEM JIByXOYPTHBIX aCOECTOIEMEHTHBIX MY(PT U C YINIOTHEHUEM
UX PE3UMHOBBIMHU KOJIBI[AMH KPYIJIOTO cedeHMs, a Ha aasieHue no 0,9 Mlla — ¢
NPUMEHEHHUEM TaKuX kK€ My(PT W PE3UHOBBIX KOJICIl WM YyTYHHBIX (PIaHIICBBIX
MypT ¢ pe3uHOBBIMU KoJbLaMHu. [Ipm MoOHTaxke acOOIEMEHTHBIX HalOPHBIX
TpyOONnpoBO/I0B Ha naBieHue 10 1,2 MIla TpyObl COEUHSIOT TOIBKO HAa YyTYHHBIX
dtaHIeBbIX MyPTax ¢ pe3MHOBBIMU KOJIBIIAMH.

Mounmasic mpyo6onpoeooos uz mpyo manvix ouamempos (10 150 mm) BenyT B
OCHOBHOM BpPYYHYIO C OITyCKaHUEM HUX, a TAKXKE COCIUHUTENBHBIX YaCTeH HA JTHO
TpaHIen 0e3 BCIKUX MPUCTOCOOTICHUH, €Ciu ITyOuHa ee He mpeBbimaet 3 M. [lpu
Oosee MIyOOKHX TpaHIIEsX, UMEIOIIMUX KPEIJIEHUs, TPyObl OIyCKalOT C MOMOILBIO
KaHaTa WK MSTKOTO Tpoca, pojaetoro B Tpyoy. TpyOsr nuamerpom 200...300 mm
MEPEHOCT CO mTadenel U OMyCKarT Ha JTHO HErTyOOKOW TpaHIIEeHW Ha JIIMKax, a
pyu NIyOMHE TpaHiueu 0ojee 3 M U KPEIUIEHUAX — C TTOMOUIBIO MPOJETOro Yepes
TpyOy KaHaTa WU MSTKOro Tpoca. TpyOsl nuamerpom 6osee 300 MM yKIIaIbIBAIOT
110 BO3MOXKHOCTH OJIMKE K OpOBKE TpaHIIEH, IMOCJI€ Yero MOKAThIBAIOT K OPOBKE U
OIMYCKAIOT C TTIOMOIIIbI0 aBTOMOOUJIBHBIX WJIU THEBMOKOJIECHBIX KpaHOB (puc. 1.1, a).
B nensix yckopeHust MOHTaxa TpyO MajbiX U CPEIHUX NTUAMETPOB MX J0 YKIAIKU
YKPYIHSIIOT B CEKIIMM MO HECKOJIBKO IITYK (A0 YEeThIpEX), a 3aTeM OIyCKaIOT UX B
TPaAHIICIO KPAHOM C TTOMOIIBIO CIICIIHANIBHBIX TpaBepc (puc. 1.1, 0), HCKITIOYAFOIIIX
BO3MOYKHOCTb HapyIICHHsI TEPMETUYHOCTU MY(TOBBIX CTHIKOBBIX COSAMHEHUH.

Monmasic mpybonposo0dos Ha acbecmoyemeHmHbIX 08YXOYPMHbIX MYypmax ¢
PE3UHOBbIMU Konbyamu Kpy21020 ceyeHust IPOU3BOIAT B TaKon

IIOCJIEAOBATCIBHOCTM. Bnauane Ha KoHelp paHec YHOX(CHHOﬁ TPY6BI HaacBaroT



My(Ty U pE3UHOBOE KOJIBII0, @ Ha KOHEII MPUCOEINHIEMON YKIIaIbIBAEMOMN TPYOBI —
BTOPOE PE3MHOBOE KOJIbI0. My Ty Ha/eBaloOT Tak, YTOOBI ee Ooiee MMPOKUIN Kpai
(c pabounM CKOIIEHHBIM OypTUKOM) OBLIT 0OpallieH K cThIKY. [Tocie Toro kak mydra
U PE3WHOBOE KOJBIIO HAJCTHI, YKJIAIbIBAEMYIO TPyOy BIUIOTHYIO MPUABUTAIOT K
paHee ynoxkeHHod (puc. 1.1, M) ¥ TOPOU3BOAAT HX LEHTPUPOBAHUE.
OTUeHTpUpPOBaHHBIE TPYObl (PUKCUPYIOT MPUCHINIKON IPYHTOM B CPEIHEN 4acTu, a
3aTeM Ha KOHIIax TPyO MeJIOM HaMeyaloT MeCTa YCTAaHOBKH KOJIeIl 10 Hauaja ¥ oclie
OKOHYaHUsl MOHTaxa cTbika (puc. 1.1, ). MoHTax MypT Npou3BOIAT C MOMOUIBIO
CHeUaIbHBIX MPUCIOCOONIEHU — phIYaXHOro nomkpara (puc. 1.1, e) win, ecnu
HEOOXOAMMO OOJIbIliee yCUIIEe, BUHTOBOTO JOMKpara M BHUHTOBOTO HATSHKHOTO
ycrpoiictBa (puc. 1.1, orc). OCHOBHBIE 3Tanbl MOHTa)Xa MY(TOBOIO COEAMHEHHUS
TpyO mokaszaHbl Ha pucyHkax 1.1, 6 — o. [IpaBUIBHOCTb MOJOKEHHS PE3UHOBBIX
KOJIeI] MOCJE€ MOHTaka MY(Tbl IPOBEPSIOT Ma0loHOM WM JuHenkoil. Konbna

JOJIDKHBI PaCIiojararbCa 3a pa6quM 6ypTI/IKOM.

Puc. 1.1. Cnocobvl monmasica mpybonpoeooos uz acoecmoyemenmmuix mpyo.



a — MOHMANC OMOEAbHBIX MPYO, 6 — MOHMANC CEKYULL U3 HECKONbKUX MPYO KPAHOM C HOMOUbIO
CHEeYUaIbHOU Mpasepcsvl; 8, 2, 0 — SMaAnbl MOHMANCA MyPmoeo2o coedunerus mpyob (6 — pazmemxa
CMbIKA U HAYATbHOE NOJIOJICEHUE NEPBO2O PE3UHOBO20 KOAbYA, & — NPOMEIICYMOUHbIL IMAN MOHMANCA U
HA4aabHOe NOLONCEHUE BMOPO20 KOMbYA, O — CIbIK 8 CMOHMUPOBAHHOM COCMOAHUL), € — PbIYANCHDLL
HAMSACHOU OOMKPAm, e — GUHMOBOU Oomkpam, 1 —mpyoul; 2 — dgyxbypmuas mypma, 3 — cmpon; 4 —
KPIOK KpaHa, 5 — kpau,; 6 — mpasepca ¢ MAeKumMu NOJIOMeHyamu, 7 — nepeoe pe3uHo8oe Kouvyo, 8 —
smopoe Koavyo, 9 — mecma 3adenxku yemenmuvim pacmeopom, 10 — cmanuna c 3axcumom, 17 — pviuazu,
12 —msaeu, 13 —3axeamvl; 14 — pacnopHas nnauka, 75 — 3amscuou eunm, 16 — pyxosmka, 17 — kopnyc,

18 — eunmuwi,; 19 — naanxa, 20 — zaoxcumol,; 21 — nanku

Mounmasxc mpybonposodos mna acoecmoyemenmuvix my¢pmax CAM ¢
PE3UHOBLIMU  CAMOYNJIOMHAIOWUMUCS KOTbYAMU (HUSYPHO20 CcedeHusi TIOTydusl B
nocieaHee BpeMsl IIMPoKoe pacnpocTtpaneHue. Montax Tpyo Ha mydrax CAM
npou3BOAIT AByMsi criocobamu. IIpu mepBom (puc. 1.2, a, 6) Ha ykiaJapIBaeMyro
TpyOy HAaJABUTAIOT My(PTy /10 CI€TaHHOW Ha 3TO TpyOEe OTMETKM Ha PACCTOSHUU
(L -C)/2 or topua TtpyoOsl, TOE L — nnuHa mMydTel, C — pa3Mmep 3a3opa MEXIY
TpyOoamu (puc. 1.2, a), mocie 4ero ¢ MOMOIIBIO MOHTaXXHOTO HPUCIIOCOONEHUs
TpyOy BMecTe ¢ My(TOM MPUABUTAIOT B CTOPOHY YIOKEHHOTO TPyOOpoOBOIa A0 TEX
1op, MOKa KOHEI[ MOCIEAHEeH YIOKEHHOU TPyObl HE BOWIET B My(Ty Ha IIyOMHY
(L - C)/2 (puc. 1.2, 6). Ins Toro 4T00bI B IIpOliecce MOHTaka My(Ta HE CABUHYJIACH,
y €€ Toplla yCTaHaBJIUBAIOT YHOPHBIN (nepeHocHoi) xomyT. [Ipu BTopoMm crnocobe
(puc. 1.2, 8, ) Ha ykIagpIBaeMyIo Tpyoy My(Ty HaJBUTAIOT Ha BCIO €€ IITUHY (puC.
1.2, B), a 3aTeM TpyOy HEHTPUPYIOT C paliee YI0KEHHON U C MOMOIIbI0 MOHTAKHOTO
IpUCHOCOOICHUSI MY(PTY YKJIaIbIBAEMON TPYObl MEPEIBUTalOT Ha YIOKEHHYIO J10
uMmerornerics Ha Heit otmetku (L - C)/2 (puc.1.2, 1).

[Ipn sTuX ABYX crnocobax MOHTaxa My(dTa MOXKET ObITh MEPBOHAYAIBHO
HAJETON U Ha YIokeHHYI0 TpyOy. [[ns obecneueHus TpedyemMoro 3azopa Mexmy
COCIUHSIEMBIMA  TpyOaMHW  TPUMEHSIOT  MEPEHOCHYI0  InTaHry  (puc.
1.2, 0), ynansemyr u3 TpyObl MOCJIE MOHTa)XKa CThIKa. J[Ji1 MOHTa)»a CTBIKOBBIX
COEMHEHHM acOeCTOLIEMEHTHBIX TpPyO Hapsiay ¢ TMOKa3aHHbIM Ha puc. 1.1, o
BUHTOBBIM JOMKPATOM HCIIOJNB3YIOT TaKXKe phlUaXHBIA AoMKpar (puc. 1.2, e)u
pBIYaXHO-peedHoe npucnocodnenue (puc. 1.2, x). B nensx Mmexanuzanuu J1aHHOTO

nponecca MpUuMEHAIOT TAKKC CIICHUAJIIBHOC YCTpOﬁCTBO, BBIIMMOJIHAIOIICC 3aXBaT U



OIyCKaHHWE TPYO B TPAHIICIO, & TAKXE CTHIKOBKY WX ¢ momoribio myht CAM.
YCTpONCTBO SIBISIETCSI CMEHHBIM HAaBECHBIM OOOpPYIOBAHHEM K OJHOKOBIIOBOMY
HKCKABATOpPY M C €ro IMOMONIbI0O MOXXHO BECTH MOHT&X TpyO AHAMETPOM
300...500 mm. Db eKTUBHBIM TaKXKe SIBIICTCS HABECHOE 000PYIOBaHHE K TPAKTOPY
«benapych» THMIa «MeXaHUYECKas pyka», KOTOpPOE 3aXBaTbiBaeT TPyOy C HaJeTon
My(TOH, OIyCKaeT Ha THO TpPaHIIEH, LIEHTPUPYET U HaJBUTaeT My(pTy Ha paHee

VI0XKEHHYIO TPYOY.

1

Puc. 1.2. Monrax acbecTorieMeHTHbIX TpyO Ha Mydrax CAM c pe3MHOBBIMU CaMOYIUIOTHSIOLIMMUCS
KOJIBLIaMHU:
1 — yxnaovieaemas mpyoba,; 2 — ynopuuwiii xomym, 3 —mygpma CAM; 4 — pezunosoe xonvyo, 5 —
VII0JICEHHBIIL MPYOONPo6o0; 6 — nepenocHas wmanea;, 7 — kopnyc, 8 —mseza; 9 — 3axeam; 10 — pviuae;

11 — cmaxcnou sunm; 12 — ynopruvii bawimax; 13 — petixa



YerpoiicTBO st MOHTaxka MY(QTOBBIX W pacTpyOHBIX TpyOOIpOBOIOB
(puc. 1.3) BbIIONHEHO B BHUJAE TMOABCUICHHOW K CTpele KpaHa pambl C
pa3MEIICHHBIMU B €€ CpelHEH YacTU TOPLOBBIM YIPABISEMBIM IHIMHAPOM,
TOPIIOBBIM 3aXBaTOM IMOIa4YH TPYOBI U MO KOHIIAM - YEIIOCTHBIMU 3aXBaTaMH TPYOBbI
u TpyOompoBoga. Kaxnplii M3 3axBaroB NpeACTaBIACT COOOM IIAPHUPHO
IPUCOEANHEHHBIE K PaMe JIBYIUIEUHE phlUark ¥ BO3IEHCTBYIOIIUN HA HUX CUJIOBOM
IVTAH]D.

Ha pame ykpemieHbl MNOJNy4YalollMe JABHKEHUE OT CHUJIOBBIX LMJIMHJIPOB

KPHUBOHIUITHO-INATYHHBIC MCXaHW3MBI.

—
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Puc. 1.3. YcTpoiicTBO A71s1 MOHTaXa acOECTOLIEMEHTHBIX TPYO:
1 — ueniocmuvie 3axeamovl mpyowl; 2 — Kpugowun, 3 — cun08ou yurunop, 4 — pama; 5, 12 —
yenmpupyiowue weeniepul, O — Hanpasnaiowue; 7 — 20pU30HMANbHLLIL CIepiceHsb, 8 — KpoHuimelinvl, 9 —
cmpena kpaua; 10— ponux; 11 — ponuxoeas dopodicka, 13 —mpyba; 14 — mopyesoul ynpasisemviti

cunosoll yununop; 15 — mopyesoii zaxeam, 16 — moakaowue eunmot, 77 — mygma, 18 — mpybonpoeoo

Jlst obecrniedeHus IEHTPUPOBAHUS K paMe MPOJOJIbHO CHHU3Y MPUKPEIICHBI
LHEHTPUPYIOLIME IIBEIEPhl, B3aUMOJECUCTBYIOLIUME C TPYOONPOBOJOM M TpyOOi
NePhsIMUA CBOMX TOJIOK. J[J1s1 IpeBapuTenhbHONW OPUEHTAIIMHA YCTPOUCTBA ¢ TPyOOH

OTHOCHUTENIFHO TPYOOIPOBOAA MpeaHA3HAUYEHbl KPOHIITEHHBI, YKpEIJICHHbIE Ha



pame.

Monmasic mpybonpo8ooos Ha uy2yHHuIX MYy@max ¢ pe3uHo8biMU KONbYAMU
Kpyeno2o U mpaneyuesuoHo2o ceyeHus TIPOU3BOAST C COONIOACHUEM MPaBUII
YCTPOICTB (IaHIIEBBIX COCAMHEHUH, T. €. ITyTEM OCTETICHHOTO 3aBUHYMBAHUS T'aeK,
PaCIOJIOKEHHBIX Ha KOHIIAX B3aUMHO MEPIEHANKYISIPHBIX JUAMETPOB, C TEM, UTOOBI
HEe nmpousonuio mnepekoca ¢uanneB. Ilocae pa3MeTku Ha  YIOKEHHYIO
acOECTOIIEMEHTHYIO0 TpyOy HaJeBalOT OAWH (hIaHer, OJHO PE3WHOBOE KOJIBIIO H
BTYNKYy MydThl. [lepen ykmaakoil ciemyromiei TpyObl Ha Hee TakKe HaAeBaIOT
daner 1 pe3nHOBOE KOJIBLIO, a 3aTeM MOCIE YKIIAIKH €€ Ha THO TPAHIIIEH MTEPEXOISIT
K cOopke cThika. CTETeHb YIUIOTHEHHUS PE3UHBI PETYIHPYETCS HATSDKEHUEM OONTOB
MIPU MOATITUBAHUM TAa€K B YCTAHOBJICHHOM IOPSIJIKE.

MoHnTa:xx 0e3HamOpHBIX TPYOONPOBOAOB BEAYT C IPUMEHEHUEM
Oe3HAmOpPHBIX acOECTOIIEMEHTHBIX TpyO M nuiuHApudeckux My¢T. Ilpu sToMm
BHaYaJle Ha paHee YIOKCHHYIO TpyOy HAJEBAIOT IWIMHAPUYECKYI0O MY(]TY,
NPEIBAPUTEIHLHO CIIENaB Pa3METKy (DaKTHUECKOTo TOJOKEHHUs ee Mocje COOpKHU
CTBIKa, HA KaYKJIOM U3 KOHIIOB COEMHSAEMBIX TpyO. YKiIaapiBaeMyto TpyOy OMyCKaroT
B TpPAHIICI0O W TPUABUTAIOT K YK€ YIOKEHHOW, OCTaBIsAA 3a30p, KaK W IPH
JIBYXOYpTHBIX My(Tax, Mmocie 4yero ee eHTPUPYIOT U BBIBEPSIOT IO BUUPKE, IITHYPY
u oTBecy. Jlamee Ha KOHeIl 9TOM TPyObl YCTaHABIMBAIOT Pa3beMHBIN JIEPEBSIHHBIN
nrabioH, Ha KOTOPBIA HajeBaroT My(Ty, YTOOBI cepelrHa €€ HaXOAWiIach Hal
CTBIKOM, a Ia0JIOH 3aXoWyi B My(pTy Ha TOJIOBUHY €€ JJIMHBI. B 3a30p Mexmy
My(}TOH U paHee YA0KESHHON TpyOoil 3aKiIaibIBAIOT MIEHBKOBYIO CMOJISTHYIO TIPSIIb U
YIUTOTHSAIOT €¢ KoHomarkamu. OCTaBIIyIOCS YacTh CTBIKOBOTO 3a30pa 3a/1CbIBAIOT
acOecTOlleMeHTHbIM pacTBopoM. [locie 3amenku MOJOBHHBI CThIKA CHUMAIOT
11a0JIOH U 3aJIeBIBAIOT BTOPYIO TOJOBHHY CTBIKA CO CTOPOHBI BHOBb YIOXCHHOMN
TpyOnl. Ilpu mnpoknanke Oe3HAMOPHBIX TPYOONPOBOAOB Ha IUIMHAPUYECKHUX
MyTax TpyOBl COCTUHSIOT C 3aJ€NIKON ac(asbTOBOM MACTUKOW WM IEMEHTHBIM
pacTBopoM 03 HYEKaHKH, HO IJIsl TMOJyYeHHUs CThIKA MOBBIMICHHOW MPOYHOCTH

IIEMEHTHBIN WJIN acOECTOIIEMEHTHBIN PACTBOP 3a4EKaHUBAIOT.



1.4 MoHTax 0eTOHHBIX U KeJ1e300eTOHHBIX TPYOOIIPOBOI0OB

beroHHbIE M K€Ne300€TOHHBIE TPYyObl YKJIAJABIBAIOT HA €CTECTBEHHOE WJIU
UCKyCCTBEHHOE ocHOBaHME. CTBHIKM HAMOPHBIX TPYO (pacTpyOHbIe WiId MY(TOBbIE)
3aJIeTIBIBAIOT  PE3MHOBBIMM  YIUIOTHUTEIBHBIMA  KOJIbLIAaMHM, a Oe3HaIlOpHBIX
(pacTpyOHBIC Wi (DaNBIEBBIC) - CMOJITHOW WM OWTYMHU3HPOBAHHON TPSIBIO,
acOECTOLIEMEHTHBIM WJIM IIEMEHTHBIM 3aMKOM, a TakKe ac(haqbTOBOW MAaCTHUKOM.
[lepen yknagkoir TpyO B TpaHIICIO MX TakK ke, Kak U MY(QTbl, B X0/I€ HNPHUEMKH
MOJIBEPratoOT HAPYKHOMY OCMOTPY JIJIsl BBIBIICHHUS 1€(PEKTOB U POBEPKU Pa3MEPOB.
beronHble U kene300eTOHHbIE TPYObl pacKiIabIBalOT BAOJIb TPAHIIEH Pa3IMYHbIMU
crocobamMu (MEPNEHANKYISIPHO K TpaHIIee, MOJ yIIOM M Jp.), BEIOOP KOTOPBIX
3aBUCHUT OT TUIIA U TPY30MI0ABEMHOCTH IPUMEHSAEMBIX MOHTAKHBIX KPAHOB.

MomnTaxk HanopHbIX TpyOonpoBoaoB. HanopHeie TpyOONIpOBOAbI MOHTHPYIOT
U3 pacTpyOHBIX M NIAJKHX >KEJIE€300€TOHHBIX HAMOPHBIX TPYyO0 Ha MY(TOBBIX
COEMHEHMSIX, YTO BHOCUT Pa3HOOOpa3ue B TEXHOJIOTHIO pabOT MO MX MPOKIIAIKE.

Monmasic  mpybonposooos u3z  pacmpybHuix TpyO  BEAyT B  TakKou
MOCJIEI0BAaTEIbHOCTH: JOCTaBKa TPYO M pacKiajKka UX BIOJIb TPAHILEH, MoAaya Ux
Ha MECTO YKJIaJKH, MOJArOTOBKAa KOHIA TPYObl M YCTaHOBKA Ha HETO PE3MHOBOIO
KOJIbLIa; BBEACHUE €ro BMECTE C KOJBLOM B PacTpyd paHee YIOKEHHOW TpYObI;
OpUJIaHUE YIOXKEHHOM TpyOe MpPOEKTHOrO IOJIOKEHUS; OKOHYATeNbHAs 3a/eika
CTbIKA; IPEABAPUTEIBHOE HCIBITAHWE TOTOBOI'O HE 3aCHIIAHHOIO y4YacTKa
TpyOoIrpoBo/ia (a mpu TpyOax OOJBIINUX TUAMETPOB TOJIBKO CTHIKOBBIX COSAMHEHUN );
3aCBIIKA 3TOT0 Yy4acTKa; OKOHYATEJIbHOE €r0 UCIIBITAHHUE.

MonTax TpyO BeIyT CTPEIOBBIMU KpaHAMU, PUYEM TPYObI ¢ OEpMbI TPaHILIEU
NOJAI0OT pacTpyOaMu BIepel MO XOAy MOHTa)ka M 00s3aT€NIbHO MPOTHUB TEUEHUS
xuakoct. llepen ykimagkoil mepBod TpyObl 6 HAYajde TPAcChl YCTaHABIUBAIOT
OETOHHBIN ymnop, oOecneunBarONIMil YCTOMUMBOE MOJOKEHNE MEPBBIM JABYM-TPEM
Tpy0aM mpu WX COENUHEHHH B pacTpyO. PexomeHmyemass cxema pacCTaHOBKHU

MCXaHHU3MOB, pa6OIII/IX-MOHTa}KHI/IKOB H pacCKiIaaKnu pr6 IIpU  MOHTAXKC



TpyOOIIpOBOIOB MOKa3aHa Ha pucyHke 1.4, a. [Ipu yknanke TpyObl BHa4asie 1o
madJIoHy OTMEUalT Ha €€ IVIAJKOM KOHIIE DIyOMHY 3aBOJKH €ro B pacTpyo
VAOXKEHHON TpyObl. YCTAaHOBUB KpaH TMOCEpPEIUHE YKIAIbIBaeMOU TpyObl U
3aCTPOIMB €€ IMOJyaBTOMaTH4eCcKUM 3axBaTtoM (puc 1.4, 2, 6, 0) Uiu ¢ MOMONIBIO
CTpPOIIOB, JIMOO TpaBepcChl, TpyOy MoIal0T B TpaHiieto (puc. 1.4, 0, e).

Ha Beicote 0,5 M OT ee nHa omyckaHue TpyObl NMPUOCTAHABIMBAIOT WU Ha
IJIaIKMI KOHEI[ €€ Ha/IeBalOT PE3MHOBOE KOJIBIIO, TIOCIIE YETOo 3aBOJIAT €€ B pacTpyo
paHee yIOXEeHHOW TpyObl M OMYCKAIOT HA MOJTOTOBIEHHOE ocHOBaHUE. [Ipu sTOM
0c000€ BHUMaHHE yACISIOT IICHTPUPOBAHHUIO BTYJOYHOTO KOHIA BBOAUMOMN TPYOBI C
PE3UHOBBIM KOJIBLIOM OTHOCHUTEJIBHO 3aX0/IHOM (acku pactpyba paHee ylnoKEeHHOU

TPYOBI.

Puc. 1.4. Ocnosruvle pabouue onepayuu npu Moumasice mpyoonposooa u3 iHcene3obemoHHbix
pacmpybonsix mpy6o: a — obwas cxema opeanuzayuu pabom (T -1, T -2, T -3, T -4, T -5 — pabouue mecma
mpyooyKIAOHUKO8), 6 — pazmemxa 21adko2o (6MmynouHo20) KOHYa mpyosl WabIoOHOM, A, 2 — CMPOROSKA
mpyovL U ONYCKAHUE ee 8 MPAHUIEI0 ¢ NOMOWDBIO KILEWeB020 3aX6ama; 0 — 68edeHue 21a0K020 KOHYA
mpyovl 6 pacmpyo, e — 8bleepKa NOLOJICEHUsL MPYObl 6 NIAHE NO BEUIKAM, JHC — YEHMPUPOBaHue mpyobl,; 3

— UHBEHMAPHASA 8EUKA C OMBECOM, U — HAMANCHOe ycmpoucmeo,; 1 — mpyovl; 2 — kpan, 3 — mpanwes,; 4



— KIewesoll 3axeam, 5 — ynodxcenHas pacmpyonas mpyoa,; 6 — ykiaovieaemas mpyoa, 7 — npusimku, 8 —
necmuuya; 9 — nenoogudicHvie gusupku,; 10— nepenocnas (xooosas) euzupka, 11 — uneenmapuvie gewku,

12 — namsoicnoni eunm; 13 — 6anxa; 14 — msea; 15 — pacnopka

JIsi BBIBEpKHM TIOJIOKEHUSI YKJIaJblBa€MOW TPyObl Ha €€ JIOTOK OIMPAIoT
XOJIOBYIO BUBUPKY U 3aT€M CIEST, YTOOBI BEpX 3TON BU3MPKH HAXOAWIICA Ha OO1Iei
JVHHUM C IByMs HEMOJBMKHBIMU BU3MpKaMHU Ha oOHockax (puc. 1.4, e, ac). [locne
BBIBEPKH TPYOBl MO BEPTHKAIM C HEE CHUMAIOT 3aXBaT, OCBOOOKIAIOT KpaH IJis
MOHTaKa CIIEAYIOICH TPYObl i IPUCTYTAIOT K BRIBEPKE MOJI0KEHUS TPYObI B TUTaHE.
C 5TOM LIENBI0 YCTaHABIMBAIOT [0 OTBECY MHBEHTapHbIE Beulku (puc. 1.4, 3): onHy
U3 HUX Ha KOHEI| yKJIaJbIBaeMOW TpyObl, a APYryi0 — Ha paHee yiaoxeHHyro. [lo
YCTAaHOBJICHHONW B KOJOAIE WJIM HAa CMOHTHPOBAHHOM YYacTKe TPYyOOIIPOBOAA
HEMOABM)KHOM BEILIKE POBEPSIIOT MPaBUIIBHOCTD YKJIAAKU TPYOHsI B 1u1ane (puc. 1.4,
e). [Ipu HeoOxonMMOCTH €€ CMEeNIatoT B HY’KHYIO CTOPOHY.

B 3akiitoueHue ¢ moMoIbio HaTsHKHOTO npucnocoOnenus (puc. 1.4, ) BBOIAT
IIaJKUi  KOHEI[ TPyObl B pacTpy0 paHee YIOKEHHOH, Clels Mpu STOM 3a
PaBHOMEPHOCTHIO 3aKaThIBAHUS PE3MHOBOTO KOJIbIIa B pacTpyOHYIO mienb. [Ipu sTom
HEJIb3s JOMYyCKaTh, YTOOBI TOpPEI] BTYJIOYHOTO KOHIIA ObLT 3aJIBUHYT B pacTpyd 110
MOJTHOTO yIOopa; MeX/1y HUMH JOJKEH ObITh OCTAaBIIECH 3a30p (AJIs YEro U Jesaercs
pa3MmeTka), mpudem g Tpyo auamerpoM g0 1000 mm — BenuuuHOM 15 MM, a ajis
TpyO Oombmiux aumameTpoB — 20 MM. CoenuHUB TPYyObl, CHUMAIOT HATSHKHOE
pUcrocoOeHne U MoAOUBAIOT TpyOy ¢ OOKOB IPYHTOM Ha BBICOTY 1/4 ee nuamerpa
C MOCJIOWHBIM €T0 YIJIOTHEHUEM PYYHBIMU TPaMOOBKaMH.

Ilpy MoHTa:ke TpPYOONPOBOAOB W3 PACTPYOHBIX KeIe300€TOHHBIX
TPYO Hambosee TPyJOEeMKOW omeparieil SBISETCs BBEICHHE BTYJIOYHOTO KOHIA
TPyOBI C PE3WHOBBIM KOJIBIIOM B pacTpyO paHee yinokeHHOU. [l oOnerdeHus ee
IPUMEHSIOT pa3InYHbIE TPUCTIOCOOTICHMS, YCTPOUCTBA U MEXaHU3MBI. B uacTHOCTH,
UCTIONB3YIOT  JIBYX-TPEXTPOCOBBIC  HApYXHBIC HATSHKHBIE TMPUCTIOCOOICHUS

(puc. 1.5, a, 6), peeurbie U THIpaABINYECKUE TOMKparhl (puc. 1.5, ), BHyTpeHHUE



HaTSKHBIE PUCTIOCOOICHUS, PhIYaKHBIE U IIecTepeHuaTsie nedeaku (puc. 1.5, 2, 9),
OyJIbJI03€ephl U SKCKaBaTopkI (puc. 1.5, e, ac).

Hns MoHTaxka Tpyo amamerpom 500, 700, 900 MM NPUMEHSIOT TaKXke
YHHBEpCaJbHOE THApaBIMuYeckoe mpucnocobmenue (puc. 1.5, u), xotopoe
3aKpeIUISIIOT Ha TpyOe, a 3aTeM BMECTE C HElO OIyCKaloT B TpaHiuero. [Iposepus
TOYHOCTh ILIEHTPUPOBAHUSI TPYObl M MPABWIBHOCTHh PACIOJIOKEHHUS PE3UHOBOIO

KOJIbIIa, TPYOy MO IEUCTBUEM X0/1a THIPOIMIIMHIPA CTHIKYIOT C TPYOOIIPOBOIOM.

Puc. 1.5. Crocobvl monmasica pacmpyOHbIX HANOPHBIX Jicee300eMOHHbIX MPYO U NpUMeHsemble 05
amoeo npucnocodaenust: 1 — ynooicenuas u ykiaovieaemas mpyoa,; 2 — nonyxomym, 3 — pe3uHogoe Koibyo,
4 —mpoc, 5,6 — ynopras u pabouas 6anku, 7 — HAMANCHOU 6UHM,; 8 — PPUKYUOHHO-XPANOBOE
yempoticmeo, 9 — wapnupnoiii xomym, 10 - pecynuposounsie eunmol,; 11,12 - onopras u noosuichast
kpencmogunvl, 13 —mpewomxa,; 14 — 6emonnvwiii ynop; 15 — cudpoyununodpsi; 16 — macionpoeoo; 17 —

nacoc; 18 — kpan-mpyboyknaouux, 19 — pacmpy6, 20 — peiuascnas rebéoka; 21 — onoxu; 22 - mpoc Kk



neb6éoxe; 23 — ynopuwiii opyc, 24 — 6yivboozep unu mpaxkmop, 25 — kosut dxckagamopa, 26,29 — cvémuolil
U peMOHmMHbIU XoMymbl, 27 — onopHas obouma, 28 — monkamens, 30 — pemonmuo-pe3urosoe koavyo; 31
— bonmol,; 32 — mpasepca; 33 — pviuaeu; 34 — naacmuna; 35 — 3axcummule Ko100Ku, 36 — 3axeam 0

mpy6,; 37 — Kpiok

[Ipu BBIOOpE crmocoba MOHTa)xa TPYO YUHMTHIBAIOT Hadu4yue HEOOXOIUMOIO
000OpyIOBaHUSI 1 MEXaHU3MOB, a TAKXE YCIOBHUS CTPOUTEIBLCTBA TPYOOIPOBOJA.
MonTtax TpyO ¢ momombio Oynbao3epa (puc. 1.5, e) MOKET MPOU3BOAUTECS B TOM
cilydae, €Ciu OyJibJI03ep MCIIONb3yeTCs MPU TUIAHUPOBKE (3a4MCTKE) THA TPAHIIIEH,
T. €. KOTJ]a COBMEIIIAIOTCA 3TH JABe ornepanuu. Montax Tpyo auamerpom 1000...1200
MM B TpaHILIESX IUPUHOM MO AHY 2,2 M OCYIIECTBIISIOT C TOMOILIBIO Oynbro3epa Jl-
159b. Jlns moHTaxka TpyO HeOonpmmx auameTpoB (10 500 mMM) Tpectom
[lenTpocnencTpoil M3roToBjaeH ManorabapuTHeid OynbA03ep Ha O6aze TpakTopa T-
548 ¢ mumpunoit orBana 1,25 m. Croco6 MOHTaka TpyOOIpOBOJa C MOMOIIBIO
BHYTPEHHETO HATSXKHOTO YCTPOMCTBA PEKOMEHIYETCS TMPUMEHSATh IJsi TPyo
nuamerpom 800 MM u Goree.

MonTax TpyOOIpoBoia ¢ TOMOIIBI0 KOBIIIA AKCKaBaropa (puc. 1.5, oc) BenyT
IIPY TIPOKJIAAKE TPYO B BOJOHACHIIIEHHBIX TPYHTAX WM B CTECHEHHBIX TOPOJCKHX
YCIIOBUSIX CTPOUTEIHCTBA, KOT/Ia TPAHIIICIO OTPBIBAIOT 110 MEPE MPOKIAAKU TPYO, U
HKCKABATOP, PACIIOJIOKEHHBIN PSAIIOM, MCIOIB3YETCs ISl UX MOHTaXa TTOBOPOTOM
KOBIIIA.

[IpumensieMble CpencTBa MEXaHU3AIMM MOHTAaXKa JKEJIE300€TOHHBIX W
OCTOHHBIX TPYOOTIPOBOJIOB 3aBUCAT B OCHOBHOM OT THIIA CTBIKOBOTO COCTUHCHUS H
nuamMeTpa TpyO. THI CTBIKOBOTO COSAMHEHUS ONPEIeIIAeT TEXHUICCKUE TPEOOBaHUS
K MOHT)XHOMY 000PY/IOBaHHUIO, & TUAMETP TPYO U pa3Mephl TPAHIIICH — BOSMOKHBIC
CXEMBI pa3MEIIEHUsS MOHTXKHOTO OOOpYIOBaHUS H BBITCKAIOIIHNE OTCHOIA
TEXHOJIOTUYECKHIE CXEMBbI MMPOU3BO/ICTBA MOHTAXKHBIX PaOOT.

OCHOBHBIMH TEXHUYECKUMH TPEOOBAHMSIMU K OOOPYIOBAHHIO JJII MOHTaXKa
TpYO Ha PE3UHOBBIX YINIOTHUTENbHBIX KOJIbIIAX SBJSIOTCA: 00€CieueHne COOCHOCTU

TPYyO U co3aHuEe HEOOXOAMMOIO OCEBOTO YCHIIUS AJISl UX CTHIKOBKU. [Ipu MoHTaxe



TpyO C pacTpyOHO-BUHTOBBIM COEAMHEHHEM JIOMOJHUTEIHLHO HY)XKHO O0OECIEUUTh
3aBUHYMBAHHUE YKJIaIbIBAEMOI TPYyOBl B paHee yaokeHHyo. [l MoHTaxa Tpyo C
3aYEKAHKOM CTBIKOBBIX COEIUHEHUN CcIleayeT O00eCHeunTh MEXaHW3UPOBAHHOE
YIUIOTHEHHE BOJIOKHUCTBIX MaTEPUAJIOB B pacTPyOHOM IIemu.

MoHTaxx OETOHHBIX M KEJIe300€TOHHBIX TPYyO B HAcTOsIEe BpeMs BEIyT B
OCHOBHOM I10 JABYM TE€XHOJOTHYECKUM cxemaM. [Ipu nepBoi MpUMEHSIOT HaBECHOE
o0opyIoBaHUE K KPaHY-TPYOOYKJIQTUUKY JIJIsl BRITIOJTHEHHUS BCEX OTIEPAIlAiA; 3aXBaTa
TpyOBI Ha OepMe U ee CITycKa Ha JIHO TPaHIIEeH, IICHTPOBKHU YKIIa/IbIBAEMOU TpyObI K
VAOKEHHOMY YYacTKy TpyOOIpoBoJa W CTHIKOBKM TpyO. Brtopas cxema
MIpeIyCMaTPUBACT BBITTOJIHCHUE IIEHTPOBOYHBIX M CTHIKOBOYHBIX —OIeparuit
nepeMeniaronieiicss mo JHy TpaHilen 0a30BOM MAaIlIMHOW C COOTBETCTBYIOIIUM
obopynoBanueM. Kaxmas U3 3TUX CX€M HMEET CBOM OO0JacTH NPUMEHEHWS,
00yCIIOBJICHHBIC JUIMHOMW, TMAMETPOM TPYO U IIUPUHONU TPAHIIICH.

CyliiecTByromye MeETOAbl MOHTaXa Kejle300€TOHHBIX TpyO (0COOEHHO
oonpinx auametpoB 1000, 1200 mM) He oOecrneunBarOT TOYHOM COOCHOCTH TpH
MOHTaXe YKJIaJblBa€MOW M paHee YIOKEHHON TpyObl. OOBIUHO YKIIAIBIBAEMYIO
TpyOy TOMIEPKUBAIOT HAa BECy TPY30MOABEMHBIM MEXaHU3MOM, a JPYTUM
MEXaHU3MOM  (TPakTOpOM, SKCKaBaTOPOM) CO3/AIOT  MPOJOJILHOE YCHUIIUE,
oOecrieunBaroiee BBOJI IIaJKOT0 KOHIIA B pacTpyd ynoxkeHHO# TpyOsl. [Ipu 3TOM,
KaK TMOKa3bIBACT OIBIT, OYCHB CJI0KHO 0OCCIICUUTh B CTHIKE OAMHAKOBBIN KOJBIIEBOH
3a30p MEXIY MOBEPXHOCTHIO TIIAJIKOTO KOHIIA TPYOBI U BHYTPEHHEH MOBEPXHOCTHIO
pacTpy0a, u3-3a 4ero pe3smHOBOE KOJIBII0, HAXOAIICECs B TOM 3a30p€, 3aIIeMIICHO
HE OJIMHAKOBO 10 IEpUMETpY TpyO. [103TOMY pe3nHOBOE KOJIBIIO HE MEPEKATHIBACTCS
pPaBHOMEpPHO TI0 Mepe BXOJa B pacTpyd, a HHOTJAA TEPEKPYYHBACTCS YTO
HepomyctuMo. CIIOKHO TakKe OOCCIeYnTh HEOOXOMMMBINA 3a30p B CTBIKE MEXKTY
TpyOamMu, TaKk Kak BJIBHUTAHUE TPYyObl MPOUCXOJUT O COMPUKOCHOBEHUS HMX B
pacTtpyde, 4acTo 6e3 Kakoro-iud0 KOHTPOJIS.

HagecHoe o0opynoBaHue TUTST MEXaHU3UPOBAHHOTO MOHTaXa
KEJIe300€TOHHBIX TpPyO, HCKIIOUAIONIee YyKa3aHHBIE HENOCTATKH, pa3pabOTaHO

TYJ'II)CKI/IM IMOJIMTCXHUYCCKHUM HHCTUTYTOM COBMECTHO C TPECTOM TYHaCHCHCTpOﬁ 141



IPYTrUMU OpraHu3alHsIMHU. Takoe HaBECHOE obopynoBaHue (puc
1.6, a) 1t MOHTa)Ka  KEJIE300€TOHHBIX  HAMOPHBIX TPy0 Ha  PE3HHOBBIX
YIUIOTHUTENBHBIX KOJIbI[aX KOHCTPYKTHBHO BBIIIOJIHEHO B BHJIE TIPy30HECYILEH
0anku ¢ MOABECKON K KPIOKY KpaHa-TpyOoykiamuuka. Ha Ganke pasmeieHs! 1Ba
3axBaTa yKJIaJbIBa€MOM TpyObl, 3axBaT paHee YIOXKEHHOW U IPUBOJ
TOPU30HTAJIBHON MOJAYM YKJIAAbIBAEMON TPYObl. YCTPOWCTBO HMMEET IPOCTYIO
KOHCTPYKLHIO Y HAJIEKHO B padoTe.

['maponpuBosl OCYIIECTBISAETCS OT THAPOCUCTEMBI KpaHa-TPyOOYyKIaqunuKa U
paccuutaH Ha nasienue 10 10 MIIa. [Ipu 3Tom ycunme B riApOLMIIMHAPE CTHIKOBKH
nocturaet 95000 H. 13-3a 0onbIoi pa3HUIBI B Macce TpyO pa3InyHbIX JHAMETPOB
pa3paboTaHbl YEThIpE BapUaHTa TAKOTO HABECHOTO OOOpYIOBaHUS: Uil TPyO
nuramerpoM S00; 600 u 700; 800 u 1000; 1200...1400 MM, a iepeHanagKy ¢ OAHOTO
JuaMeTpa Ha JpYrod B Ka)JOM BApHUAHTE IMPOMU3BOAST C IOMOIIBIO CMEHHBIX
neraneil. Macca HaBecHOro ob6opymoBaHus Juisi TpyO ¢ auamerpom 1200 mwm,

MPEACTABIEHHOTO Ha puc. 1.6, a, cocraBnser 900 k.



Puc. 1.6. Cxemvl HagecH020 ycmpoticmead 015t MORMANCA HCeNe300eMOHHbIX MPYO HA PE3UHOBLIX
VIIOMHUMENbHBIX KOIbYAX (@), HagecHo20 000py006anus 0Jia MOHMAax ca mpyob ¢ pacmpyoHO-8UHMOBbIM
coedurnenuem (6) u mpanuietinol Mauursl 0t MOHmaica pacmpyouwvix mpyo (8): 1 — ynop-guxcamop, 2
— puxcamopwt mpyowi; 3, 9 — eudpoyununopul, 4 — mpagepca, 5 — ckobda, 6 — emyaxKa HanpasiaWas, 7 —

wmox; 8 — mpyba, panee ynooicennas, 10 —3axeamol; 11 — mpyba ykraovieaemas,; 12 — ¢huxcamop
KauHo8ou; 13 — pama; 14 — npugod epawjenus u ocegou nodauu mpyowl, 15 — ponuxogvie 3axeamvi, 16 —
3axeam pamnee YNoxiceHHoU mpyovl, 17 — mpybomonxkarowas nonepeunas Oaika Ha 20pu30HmantbHol
pame; 18 — epetichepuwiti kosui ipusmxoxonamens,; 19 — naxaonnas cmpena npusmxoxonamens,; 20 —
RIYIHCHBIU T0dceKonamens, 21 — oopooicHvle ynaomuumenu, 22 — noxce; 23 — npuamox; 24 — okHo 014

nponycka Kkosuia 6 3a060u; 25 — naccuguwviti 60K080l pacceusamenv, 26 — omea

Hns MoHTaxa Tpyo amamerpom 900 MM  SpociaBCKUM HHCTUTYTOM
[ITUOMODC pazpaboraHo HaBecHOE 000pyIOBaHUE K KpaHy-TpyOoykiaauuky TI -
124. Ero nqnuna 5600, mmpuna u Beicota 1640 MM, macca 940 kr.

Jns MexaHu3alud MOHTAMXKa Kejie300eTOHHBIX HAMOPHBLIX TPYyOd co



crajdbHbiM cepaedunnkoM tuna PTHC pa3zpaGorano HaBecHOe 000pyIOBaHUE,
BKJIIOYAIOIIIEE HEMOJBIKHYIO M TOJBIXKHYIO pambl. B HemogBWKHOW pame
YCTAHOBJIEH THAPOUMIMHAP, IITOK KOTOPOTO CBSI3aH C KYJA4KOBOW IITAHIOM,
BO3JICHCTBYIOIIEH NP TIEPEMEIICHUN IIITOKA Ha BCE MEXaHU3MbI 00opynoBanus. Ha
MOJBUKHOM paMe MKECTKO 3aKPEIUIEH YIOP-3aXBaT, 32 KOTOPBIM paCMOJIOKEH
MEXaHU3M C KJICHIEBBIM 3aXBaTOM.

Jas MOHTAaKa ’KeJ1e300e TOHHBIX 0e3HaNnopPHBIX TPYO c
pacTpyOHOBHHTOBbIM CO€JAMHEHMEM pa3paboTaHO CHElUaIbHOE HABECHOE
obopynoBanue (puc. 1.7, 6), KOTOpO€ COCTOUT W3 paMmbl, POJUKOBBIX 3aXBaTOB
yKJIaJbIBa€MOW TpyObl, 3axBaTa paHee YloxkeHHOW TpyObl. K pame xkecTko
MPUKPEIUICHBI YIIOPHI, CONPSATAEMBbIE C pAaCTPYyOOM U BTYJIOUHOM YaCThIO YIIOKEHHOMN
TPYOBI.

Kpanom-TpyOoyKkiiaqdukoM  HaBeCHOE€  OOOpyIOBaHHME  MOABOAST K
yKJIaJbIBaeMOi TpyOe M (PUKCUPYIOT €€ B POJIMKOBBIX 3aXBarax. 3aTeM HaBECHOE
o0opynoBaHue ¢ TpyOOil mepeMeNIatoT U OMYCKAlOT B TPAHILEIO, MOABOJAT K paHee
VIOXKCHHOW TpyOe, KoTopyro GuUKCUpyroT 3axBaroM. C IMOMOIIBI0 TIPUBOJA
BpaIllEHUs] ¥ OCEBOM MOJIa4ll MPOU3BOAST BBUHUMBAHUE YKJIAJbIBAEMON TPyObI B
pacTpy0 paHee yJI0KEHHOM.

Jns MeXxaHM3MPOBAHHON 3aYE€KAHKH PACTPYOHBIX TPY0 BOJOKHUCTHIMH
MaTepuaJaMM HCIONb3YIOT CIEUHAIBHOE YCTPOMCTBO, KOTOPOE COACPKUT
ChEMHBIM y3€]1 3a4€KaHKH, COCTOAIIMM W3 YEKAHOB B BHUJAE JICTIECTKOB,
MPUCOCAUHEHHBIX K  TPEXCEKIIMOHHOMY  POJIMKOBOMY  KOJIeCy,  >KECTKO
3aKpEMICHHOMY Ha TPEXCEKUMOHHOM Kopmyce. Kopmyc BpamaeTcss Ha pojMKax
TPEXCEKIIMOHHOTO 3axBaTa. /[l OCyIleCTBIEHUS 3au€KaHKH, ChEMHBIM y3ell
yCTaHaBJIMBAIOT Ha HaBeCHOM oOopynoBaHuu. [lepen MoHTaxkom Ha TpyOy mepen
JIEMIECTKaMH YKJIAJbIBAIOT OPsiAb MEHbKU WJIU JIPYroro BOJOKHUCTOIO MarepHaa.
[Tocre omyckanus B TPAHIIEIO C TIOMOIIBIO TUAPOIMUIUHAPOB TOPEIl TPYObI BBOIST
Ha TpeOyeMoe pacCTOsTHUE B pacTpyO paHee YIOKeHHOW. BKioyaroT ruipoMoTop,
JIEMIECTKA HAYMHAIOT BpallaThCs, OJAHOBPEMEHHO IMOCTYNATEIbHO BBOJSATCS B

paCTPY6HYIO mejab W IHOPOM3BOAAT BpallaTCIbHBIM ABHUKCHHUCM 3aYCKAHKY



BOJIOKHHCTOI'O Matepuasia.

Tpectom CrentskTpaHccTpoit pazpaboTaHo YCTPOMCTBO TUISt
MEXaHU3UPOBAHHOW 3aJICJIKM CTBIKOB pacTpyOHBIX TpyO Oosblioro auamerpa. B
9TOM YCTPOWCTBE YEKAHOUYHAs BTYylIKa CHaOXeHa BHOPOBO3OYIUTEIISIMH, YTO
o0ecreynBaeT MOBBIINIEHHOE Kaue€CTBO 3alPECCOBKHM BOJIOKHHUCTOTO MaTepualia B
pacTpyOHYIO 1IETb COETUHIEMBIX TPYO.

KoHCcTpyKkTHBHAs cxeMma CIEHHAIBHOW TPAHIIEMHOM MAIIMHBI JJISI MOHTa)Xa
pacTpyOHBIX TpyO mNpuBelneHa Ha pucyHke 1.7, 6. MaimmHa BkiroyaeT 0a30BBIif
TPaKTOP C MOABELICHHOW BIEPEAN HEro TPyOOTOJIKAIOIIEH MomnepeuHor Oankoi u
pa3MEIICHHBIMU Ha  MPOTUBOIOJIOKHBIX  TOPIEBBIX  CTOPOHAX  IUTYXKHBIM
JIO’KEKOIATEJIEM U MPUSIMKOKOIATENIEM, BBIIOJHEHHBIM B BHJAE HIPOJOJIBHO
HAKJIOHEHHOM CTpeJibl U CBOOOJHO MOJBEUIEHHOTO K €€ OroJIOBKY Ipei(epHOro
KOBIIIA.

OcHoOBHBIE  TpeOOBaHUs, TMpENbABIAEMblE K  KaueCTBY  MOHTaxa
XKeJe300€TOHHBIX TPyOOITPOBOAOB: B MPOLECCE CTHIKOBKM HEOOXOIUMO MPOBEPATH
PaBHOMEpPHOCTh pa3MENICHUsS PE3MHOBOTO KOJblIAa M €ro 3akarbiBaHus. Eciu
HAOJIIOJaeTCsT B HEKOTOPOM YacTH OKPY)KHOCTHM OTCTaBaHUE HEOOXOAMMO
(IPUOYAPUTH» B O3TOM MECTE KOJIBIIO ILIEMEHTOM, HCKIIOUUTH JajbHEnlee
HEPABHOMEPHOE 3aKaThIBAHUE KOJbIIA.

Kousbiia B mienu pacTpyOHBIX U My(PTOBBIX COSAUHEHUM TOJKHBI OBITH 00XKAThI
Ha 40...50 % tonmuHbl ux ceueHuid. Henb3sa gomyckars ux nepekpyuuBanus. [Ipu
HapYIICHUU TEPMETHUYHOCTH (BOJOHEIIPOHUIIAEMOCTH) CTBIKOB MX PEMOHTUPYIOT,
JIUISL Y€r0 YCTAHABJIMBAIOT JIOMOJIHUTEIBHBIC PE3UHOBBIC KOJIbIA UM UX OTPE3KHU Ha
ne(EeKTHOE MECTO C TTIOMOIIBIO CIIEIMAIEHOTO CheMHOT0 XoMyTa (puc. 1.5, 3).

MoHnTax TPYOOIIPOBOI0B c MY(PTOBBIMU CTBIKOBBIMH
coequHeHUsIMU. [Tocie TIEHTPOBKM U MPOBEPKU MPABUIBLHOCTH YKIAAKUA TPYO MO
ITHYpPYy, OTBECY W BHU3UPKE HAa KOHIAX COCAUHSEMBIX TPYO MOENaloT pa3MEeTKy
pUCKaMH, ONIPENETSIOIMMHA HAYaIbHOE MOJIOKEHHE PE3UHOBBIX KOJIEH, PACCTOSHUS
a u 0. [lpu MonTaxe Tpyd My(dTy yCTaHABIMBAIOT B MCXOIHOE IMOJOXEHHUE TaK,

4yTOOBI €€ Topel ¢ pabodeil CTOPOHBI COBIMAJiall ¢ HAHECEHHOM Ha TpyOe pUCKOM.



Pe3nHOBOE KONBLIO pa3MenaloT OKoJio pabouero Kojiblia My(pThl, KOTOPOE 3aTeM C
MTOMOIIBI0 KOHOITATKH BBOSAT, @ KOHMUYECKYIO MIETh MY ThI 3aIIOJTAIIO C €€ TOPIIOM.
OnHOBPEMEHHO Ha BTOPYIO TPyOy HAIEBAIOT APYTroe PE3UHOBOE KOJIbLIO, pa3Menias
€ro Ha PaccTOSIHUU O OT ee TopIia.

Jlasee ¢ TOMOIIBIO MOHTQXHBIX TPUCIIOCOONCHUN MYy(Ty TPOIBHTalOT B
CTOPOHY CTBIKYeMOM TPYOBI C OTHOBPEMEHHBIM 3aKaThIBAHUEM ITIEPBOTO PE3NHOBOTO
korblia. [lo moctmwkennn MyQToil Ha BTOpPOU TPyOe PUCKHA O OT €e Topia B IIEb
My(TBI BBOIAT BTOPOE PE3WHOBOE KOIBIO, Omaromaps 4deMy OOeCIeunBaETCs
HEOOXOMMMOE KOHEYHOE TIIOJOKEHHE PE3MHOBBIX KOJEI] B CTBIKE U €ro
BOJIOHETIPOHUIIAEMOCTh.  [locreoBaTeIbHOCT, MOHTaXKa CTBIKOB  TPyO C

puUMeHEeHUuEeM 0e30yPTOBBIX U OTHOOYPTOBBIX My(T ITOKa3aHa Ha pUCyHKe 1.7.

a ]

Puc. 1.7. MoHTax CTBIKOB TpY0 ¢ mprMeHeHHeM 0e30ypTOBbIX (a) 1 0qHOOYPTOBBIX (0) MydT:
1 — nepsas cmaous MOHmMadica u HaYaIbLHOE NOOJNCEHUE NEPBO20 Pe3uH06o20 Konvya, Il — emopas
CMaous U HauaIbLHOe NONOJNCEHUE BMOPO20 pe3uH08020 Konvya, Il — koneunoe nonodcenue mygmol u

PE3UHOBLLX KOo1€Y 6 CMOHMUPOBAHHOM CMblKe

Pacctossane a, 0 M UX (PUKCUPYIOIIUE KOHEYHOE TOJIOKEHUE My(PThl M
PE3UHOBBIX KOJICI] PACCTOSIHUS B, T, Jl IpUBECHBI B Tabmuie 19.1.

besnanophbie pacTpyOHbIe 1 My(GTOBBIE TPYObI COSUHSIOT C 3a30POM MEXKTY
TJIaJKAM KOHIIOM TPYOBI ¥ TOBEPXHOCTBIO pacTpyoa, paBubiM 10 u 15 MM a1 TpyO
nuametpoMm cootBerctBeHHO 700 m Oomee 700 mMM. MoHTaxk Oe3HaMOPHBIX

TPYOONPOBOJIOB U3 PACTPYOHBIX U MY(PTOBBIX TPYO C YIJOTHEHHEM PE3UHOBBIMHU



KOJIbLIaMH BEYT TEMH KE METOJAMMU, YTO U HAIOPHBIX. 3aJI€JKY CTHIKOB IEHBKOBOM
IPSIIBbIO IPOU3BOAAT IMYTEM KOHOIATKU pacTpyOa Ha MOJOBUHY €r0 IITyOHHBI TBYyMSI-
TpeMsi BUTKaMHU MPOCMOJICHHON WM OUTYMUHU3UPOBAHHOW MEHBKOBOW MPSIU C
3auekaHKou acbecTonemeHnTHOM cMechio (30 % acbecta, 70 % memeHTa).

MonTax TpyOompoBoga u3 (aiableBbIX OE3HANMOPHBIX TPYO COMPSDKEH C
HEOOXOIUMOCTBIO 3a/IeNIKi (hanbleBbIX CTHIKOB. CThIKM TpyO nuaMeTpom Ooliee
1000 MM 3azmenbIBalOT MO BCEMY IMEPUMETPY NEHBKOBOW MPSABI0O M 3aTUPAOT
IIEMEHTHBIM PAacTBOPOM cocTaBa 1:1 ¢ yCTpOWCTBOM CHapyXu Tmosica U3 ITOrO
pacTBopa.

MonTax TpyO KpaHOM C TOMOINBIO MOHTaXHOW CKOOBI BEOyT B TakKoi
IIOCJIEZIOBATEIbHOCTU: Pa3MeyaloT MOJOKEHUE TPyObl HA OCHOBAaHUH; CTPOILYIOT
TpyOy U OIyCKAalOT €€ B TPAHILECIO; YKJIaJAbIBAIOT TPYOy HA OCHOBAHUE U BBIBEPSIOT
€€ IIOJIOKECHUE; KOHOMATAT CMOJSHOM MpANbI0 M 33J€JbIBAIOT IIEMEHTHBIM
pacTBOpPOM; 0OEPTHIBAIOT CTHIK apMaTypHON CETKOM U CMOHOJIMYUBAIOT €r0. CThIKH
Tpy0 nuametrpom 2000...4000 MM, yKIaabIBa€MbIX HA OETOHHOE U KeJIe300€TOHHOE

OCHOBAaHHUE, 33/I€JIbIBAIOT TOPKPETOM I10 apMaTypHOIl CETKeE.

Tabnuya 1.1

Paccrostaust ipu pa3MeTKe MOJ0KEHUS My(PTHI 1 PE3UHOBBIX KOJICIT ITepeI Ha9aIoM
MOHTaXa (a, 6) ¥ OT TOPIIOB MY(THI 10 PE3UHOBBIX KOJICIl B CMOHTHPOBAHHOM

cThIKe (B, T, 1) — puc. 1.5.

Mydra Paccrosinus, MM, oT TOpua | PaccrosiHue 0T pe3HHOBOIO KOJIbIA
0 OTMETKH HA KOHIIEe
TPYOBI
0e3 Oypra, a | ¢ OypTrom, 06 | or Topua my(drsl co 10 ero
CTOPOHBI HAYaJIbHOTO

. . | TOJIOKEeHHs], 1
padoueii, B Hepalouei,

r

XKene3oberonnas
ITpenBapurenpHo- 360 80 70 50 250
HaInpspKCHHAS

Kenesoberonuas ¢ 370 70 70 20 235




METAJUTNYECKON
o0eualikon

AcOecTorieMeHTHas
¢ OypTom 330 70 60 50 230

AcOecTorieMeHTHas

330 80 60 70 230
0e3 Oypra

1.5. MoHnTtax TpyOONpPoOBOA0B U3 MOJMMEPHBIX (IJIACTMACCOBLIX) TPYO

Jns mpokiaiku TpyOONpPOBOIOB CHUCTEMbI BOJIOCHAOXKEHHUSI U KaHAM3alluu
UCIIOJIB3YIOT MPEUMYIIIECTBEHHO TPYObI U3 MoJMMUATUIIeHa HU3KoTo nasienus (ITH/I),
Bbicokoro nasieHus (I1BJ]) u u3 nomuBunmixiopuna (IBX), npuuem nns uenei
BOJIOCHAOXKEHUS TPUMEHSIOT OJIUAITUIICHOBBIEC TPYOHI.

Tunsl coexMHEeHU MJIACTMACCOBBIX TPYO U CIOCOOBI UX ycTpoiicTBa. [Tpu
npokiajgke HapyxHbIX BomomnpoBoaoB u3 I[IHJ] u TIBJI ocHOBHBIM criocobom
COCIMHEHUS TPYO SBIISICTCS X CBApKa HArpeBaTeJIbHBIM HHCTPYMEHTOM BCTHIK. [Ipu
YCTPOWCTBE CaMOTEUHBIX TPYOONMpPOBONOB KaHanmuzammu Tpyosr u3 [THJ]
COEIMHAIOTCS TaKUM K€ CIIOCOOOM.

Tpyosr u3 [IBX coenunsitorcs B ocHOBHOM Ha ke (mapku ['MIIK-127)
BpacTpy0. OMHAKO YUYUTHIBas, YTO TPEOYeTCs THIATENIbHAsI OYMCTKA CKJICHBAEMBIX
MOBEPXHOCTEH M AKKypaTHOE€ HAHECEHHE KJiesd, He JOIyCKaroTcs aedopmanuu
CTBIKOB, HAOJIIOIaeTCs BO3CHCTBUE Kilesl Ha TOJTOBpeMEeHHYI0 mpouHocTh [IBX, a
B Ipolecce padoT BBIIEISAIOTCS BPEAHbIE BEIIECTBA, B IMOCIEAHEE BpeMs s
coenuuenus Tpyo u3 [IBX mupoko HCHONB3yIOTCS pacTpyOHbIE COEIMHEHMS,
YIUIOTHSIEMbIE PE3MHOBBIMU MAaH)KETaMU PA3IMYHOTO TPO(HIIA, a TakKe KOJbIa
KpyTiioro cedeHus. B aTom ciydae TpyObl BBITYCKAIOTCS ¢ pacTpyOaMu, UMEIOIITUMU
BHYTPH KOJIbIIEBbIC Ta3bl. JIJIS TIPUCOENMHEHUS IIJIACTMACCOBBIX TPYO K
METaJUTMYECKUM TPUMEHSIIOTCS TPEUMYIIIECTBEHHO (JIaHIIeBble COeauHEHUs. B
MecTax Mpoxoja KaHalu3alMoHHBIX TpyO u3 [IBX uepe3 cTeHkH KOJIOAIEB B
Ka4eCTBE THJIb3 HCIONB3YIOTCS COCAUHUTENbHBIE MY(THI C OIHHM PE3UHOBHIM

KOJIBIIOM.



CBapka TOJIUATUIICHOBBIX TPyO, Yallle BCEr0 KOHTAKTHAs, OCYILECTBISETCS
BCTHIK (CTBIKOBAsi), B pacTpyO ¢ JUTHIMH (DACOHHBIMHU YaCTSAMH U B (DOPMOBOUHBII
pactpyd (pactpyOHas cBapka). Ilpum cBapke TpyO ocobo cremayer oOpaliarh
BHUMAHHE HAa HApYKXHBIM JAHAMeTp TPpyO M MX 3JUIMICHOCTH (OBaJibHOCTB). [Ipm
CTBIKOBOH CBapKe MaKCHMallbHOE HECOBMAJCHHE KPOMOK HE JIOJDKHO MPEBHIIIATH
10 % TonuuHbl CTEHKH, a HapyxHbIH 900 MM u 1,5 MM — nuamerpom a0 1200 Mm.
Kon1ipr TpyO nipu pacTpyOHOU CBapKe TOJDKHBI HIMETh HAPYKHYIO (PacKy MO yIIIOM
45°.

KonTakTHast cBapka TpyO OCYIIECTBIISIETCS B TAKOW MOCIEIOBATEIHHOCTH:
YCTaHOBKA U LICHTPUPOBAHUE TPYO B 3AKMMHOM LICHTPUPYIOIIEM MPUCTIOCOOTICHUY;
TOpLIOBKa TpyO M OOE3KMpPUBAHUE TOPLIOB; HATPEB U OIUIABICHHE CBAapPUBAEMBIX
MOBEPXHOCTEH; yAaJCeHUE CBAapOYHOTO HArpeBaTess; COCIUHEHUE Pa30rpeThiX
CBapUBAEMBbIX TOPIIOB TPYO MO JaBiieHueM (0CajKa); OXJIAKIECHHUE CBAPHOTO IIBa
MoJl 0CeBOM Harpy3koi. [[yisi mosydeHust MPOYHBIX M Ka4€CTBEHHBIX CTHIKOB TPYO
HEOOXOJMMO CTPOro COOJIOIaTh OCHOBHBIE MapaMeTpbl CBAPKH — TEMIIEpaTypy U
MPOJOKUTENIBHOCTh HArpeBa, TIIYOMHY OIUJIABJICHHS, KOHTAKTHOE JIaBJIEHWE IPHU
OIUIaBJICHUU U ocajike. OCHOBHbIE TPEOOBaHUS, KOTOPbIE HEOOXOAMMO COOIIOAAThH

pH cBapke TpyO, mpuBeneHbl B Tadmuie 1.2.

Tabnuya 1.2

TexHOoNMOrnYeCcKui pe’kKuM KOHTAKTHOUM CTBIKOBOM CBApKH IMJIACTMACCOBBIX TPYO.

3HayeHMs MOKa3aTeJiell MpU cBapke
Ioxka3zarenn Tpyo u3
B/ MMH/A
Temneparypa cBapku, °C 190£10 220+10
JlaBneHue npu Harpese TopuoB Tpyo, MIla 0,05 0,06...0,08
['myOuHa nporuiaBaeHust Kpome Tpyo, MM 1...2 1...2
Bpewmst HarpeBa, cex., Ipy TOJIIUHE CTEHOK TPYO,
MM (tBo3 = 20°C):

4 35 50
6 50 70




8 70 90

10 85 110

12 100 130

14 120 160

16 160 200

18-20 200 250

[IponomKUTENbHOCTh TEXHOJIOTMYECKOH Tay3bl, CEK 2-3 2-3
JaBnenue ocanku, Mna 0,1 0,2

Bpewms nox naBnenueM (ocaaka), MUH, IpU
TOJIIIAHE CTEHKH, MM:

4...6 3..4 3...5
7...12 5...8 6...9
13...17 10...15 10...15
18...20 20...25 24...32

CkienBaHNe NOJMBUHUIXJIOPUAHBIX (BUHUILIACTOBBIX) TPYO OCYIIIECTBISETCS
B OCHOBHOM B pactpy0. [Iporiecc ckienBanusi TpyO M COCAMHUTENBHBIX YacTell U3
[IBX cocTouT U3 CAeAyIIIuX Onepalyii: MoJAroToOBKa KOHIIOB TPYO U pacTpyOOB MO
CKJIEMBaHUE, CKIEUBAaHUE U OTBEpACHHE coenHeHI. CKienBaeMble TIOBEPXHOCTH
TpyO U pacTpyOOB 00€BKUPUBAIOT METUIIEHXJIOpUIOM. [locie aToro ke HaHOCST
TOHKMM CJIOEM Ha pacTpy0 U TOJCTBIM Ha KoHel TpyObl. CkiienBaTth TPyObl U
(dacoHHBIE YaCTH MOXKHO IpPHU TEMIIEpaType HApy>KHOTro Bo3ayxa He Huxke 5°C.
CkJeeHHbIE CTBIKM B TEYEHHME S5 MHUH HE JOJDKHBI IOABEPrarbCsi HUKAKUM
MEXaHUYECKUM BO3JIeUCTBUAM. CKICCHHBIC IUIETH W Y3Jbl IEpell MOHTAXOM
JTIOJKHBI BBIJIEPKUBATHCA HE MeHEee 24 4acoB MOCIJE CKICUBAHMUS.

Coenunenue Tpy6 u3 [IBX Ha pactpybax ¢ pe3snHOBBIMHU KoJIbITaMu. HamopHbie
pacTpyOHbIe TpyObl B TpaHILEE COCOUHSAIOT B ClEAylolleM mopsjake. Baauane
OYMIIIAIOT OT TPSI3U U Mace TJIaJKUN KOHEIl U pacTpyOd COCTUHACMBIX TPYO, TOCHe
Yero Ha IVIaJKOM KOHIIE KapaHIaIlloM WJIM MEJIOM pa3MeyaroT INTyOWHY BJIBUTAHUS
ero B pactpy0. 3areMm B ma3 pacTpy0a BCTABISIOT PE3UHOBOE KOJIBI[O0, CMa3bIBAIOT

€ro W TMAJIKUI KOHEI| KUJIKUM MBUIOM, MOCJE Yero BABHUTAIOT €ro B pacTpyd 10



orMeTku. [Ipu coenuuennn 6e3HanoOpHBIX KaHATU3alUMOHHBIX TpyO u3 [IBX Hapsmy
C pacTpyOoM MpuUMeHSIOT My(PThl. TeXHONIOTHsI UX COCAUHEHUS C UCTIOIb30BAHHEM
PE3UHOBBIX KOJIEI] aHaJOrM4yHa BhllIeonucaHHou. Jlig cOopku pacTpyOHBIX
COCIMHCHWN HANMOPHBIX W KaHAIW3AIMOHHBIX TPYO TPUMEHSIIOT HATKHBIC
PUCTIOCOOJICHHUS.

Obopyoosanue 015 C8APKU U MOHMANC NIACMMACCO8bIX MPYOONPo60008. [1ns
CBapKH TpyO0 M3 MOMUATHIEHA pa3padOTaHbl M BBHIMYCKAIOTCS IEPEABIKHBIC
YCTAaHOBKM M MOHTaxHbIe Mpucrnocobnenus. Ceilyac UCHONIb3YIOTCS TPU BHIA
YCTAHOBOK 1Ji cBapku TpyO auamerpom 160 — 315, 355 — 630 u 710 — 1200 mm.
[Tepensuxnas yctanoBka HUM MoccTpos nns cBapku Tpyd auamerpom 160 — 315
MM (puc. 1.8, a, 6) BKIItOYaeT MOJABWKHBIN W HETOABUKHBIM XOMYTHI JJIS 3aKUMa
TpyO, MexaHH3M 00pabOTKU TOPIIOB TPYO Mepes] CBAPKOiA, NIEKTpOHArpeBaTeIbHbBIN
JUCK IS OIUIABJICHUS TOPILIOB TpyO, MEXaHWYECKYI0 CHJIOBYIO CHCTEMY JJisi

CO3daHuA JaBJICHU:A B IIPOICCCC OILIABJIICHUA U OCAalKH, a TAKIKC ITYJIBT YIIPABJICHUA.



Puc. 1.8. Yemanosku u 06opyoosanue 013 capKi niacmmacco8ulx (NOaudmuileHo8six) mpyo:

a — ycmaroska 0715 ceapku mpy6 ouamempom 160...315 mm; 6 — demanv ceapouno2o y3na, 6 —
ycmaHnoska 05 ceapku mpyo ouamempom 355...630 ymm; 2 — mo sice, ouamempom 710... 1200 mm; 0, e, snc
— komnaexkm 0711 ceapku mpy6 ouamempom 710...800 mm (0 — yenmpamop, e — mopyyoujee
YCmMPpOUCME0; JHC — INEKMPOHAZPESATNENL C UCHOYHUKOM NUmanus); 1 — HenoosudicHvle xomymol, 2 —
IEeKMPOHAPEeBAMENbHBIU OUCK, 3 — MOPYEBAIbHbIIL MEXAHUIM, 4 — NOOBUIICHBIE XOMYMbL, 5 —
nepekaouamens, 6 — npusapueaemas mpyoa, 7 — ponuk; 8 — manomemp OJisk KOHmpoJst ycunuil, 9 —
cucmema nepexmovenuti; 10— 3axcum, 11 — npusoo mopyesanvroco mexanusma, 12 — menesicka, 13 —
nynom ynpaeienus, 14 — nasecnas cmanyus; 15 — mpyboykiaouux — 6ynwooszep; 16 — ceapounas

yemanoeka, 17 — nanpasnsiowue nymu,; 18 — euopoyununopoi; 19 — nanpasisioujue

YcranoBka Ji71s1 cBapku TpyO nuamerpom 355...630 MM mpezcTaBieHa Ha puc.
1.8, 8. B ee coctaB BXOAAT rUAPOIMIIMHAPHI MOAbEMA U OITyCKaHUHM MEXaHU3Ma IS
00pabOTKH TOPLIOB TPYO, POTMKOBHIE OMOPHI U IIATEp. YCTAHOBKA JJIsl CBAPKH TPYO

auametpoM 710...1200 mm (puc. 1.9, 2) cocTouT Ha COOCTBEHHO CBapOYHOM



YCTaHOBKH, IEPEHOCHBIX HAIPABISAIOIIMX HA OMOpax, 0a30BOM Ipy30MOAbEMHON U
SHEPrONUTAIOIIECH MAIIUHBI.

Hapsany ¢ yka3aHHBIMM TI€PEABMKHBIMA YCTAaHOBKAMHM JUISI  CBAapKHU
macTMaccoBbix TPyo mmamerpom 110...800 MM HCHONB3YIOT TaKKe KOMILICKTHI
o0opynoBaHusi, pazpadborannbsie TpectoM Crencrpoiimexanuzanus (puc. 1.8, 0, e,

Yki1agka IJIacTMacCOBBIX TPYOONPOBOAOB B TPAHILUEI BBINOJHICTCSA IO
JIBYM OCHOBHBIM CXeMaM OpraHU3allii CBAPOUYHO-MOHTAXHBIX padOT — 0a30BOM U
TpaccoBoii. [Ipu 6a3o0Boii cxeme cBapKy TpyO BBITOIHSIOT BOIM3U OOBEKTHOTO UX
CKJIaJla C MPEABAPUTEIbLHBIM COEAMHEHUEM TPYO B CEKIMU IIuHOM 10 18...24 M u
Oosee, KOTOpbIE JOCTABIAIOT HAa TpacCy M TaM MX CHApUBAIOT B IUICTH WIH
HEIPEPBIBHYI0 HUTKY U1 YKJIAQAKU B TpaHuero. I[Ipu TpaccoBoii cxeme TpyObl
pacKiaAbIBalOT BIOJIb TPAHILIEH W CBAapUBAIOT C MPHUMEHEHHUEM IIEPEIABUKHBIX
CBAapOYHBIX YCTAHOBOK B HEMPEPHIBHYIO HUTKY METOJ0OM HapalllBAHUSI.

[ToaroToBUTENBHBIN 3TAaN NPU MPOKJIAIBIBAHUHU TPYO B 3eMJI€ BKIIIOYAET B
ce0st pa3MEeTKy U PBIThE TPAHIIEH, COOTBETCTBYIOIIMX 3apaHee CICIaHHOM cxeme
pa3Boaku TpyOonpoBoja. Ha yuacTke nenaercst pa3meTka pacioyioKeHUs
Oyaymux Tpyo OT JOMa K CKBOKUHE WUJTU CENTHKY, MMOCTIE YeT0 HAYNHAIOTCS
3eMJISIHbIE PA0OTHI C UCIIOJIH30BAHUEM CIICIITEXHUKHU.

[lepen Hauanom pabOT HEOOXOAMMO ONPEEIUTh CBOMCTBA IPYHTA U IITyOUHY
3aJIeraHusl BOJOHOCHOTO CJIOS, IOCKOJIbKY OJIN3KO paclojIoKEHHbIE TPYHTOBBIE
BOJIbI MOTYT BBITOJIKHYTh TPYOOIIPOBO HAPYXKY BO BPEMSI BECEHHETO TasHUSI
CHera.

Jlpyroii BaXHBII MOMEHT TEpe] HavajoM 3eMIISIHBIX paboT — TIyOnHa
MpoMep3aHus TpyHTa 3uMoi. Bo3aeiicTBMe HU3KUX TeMIIepPaTyp Ha TPYOOIIPOBO/
HeKeJIaTeJIbHO, T.K. HA MOPO03€ TPYOBI MOTYT JIOTIAThCA.

Ykaaaka TpyoonpoBoaoB oTaeJbHbIMU TPyOamu. [lepen ykmaakon TpyOsI
TUIATEJIbHO OCMATPUBAIOT U 0TOpakoBbIBalOT. KonnuecTBO packiiabiBa€MbIX BJOJIb
TpaHIllen TPyO 3aBUCUT OT AOCTUTHYTOW CMEHHOW BbIpabOTKU. TpyObl Ha Oepme

TPpaHIOICH 4YaCTO CBAPHUBAIOT B CCKIHMK HJIM IIJICTH, KOTOPBLIC 3aTC€M OIIYyCKarOT B



TpPaHIICI0 Ha MATKUX TojoTeHmax. OIHAKO B MPOU3BOACTBEHHBIX YCJIOBHSX,
0COOEHHO B 3UMHHI TIEPHUOJI, MOHTaX TPYOOIPOBOIOB BEAYT U3 OTACIHHBIX TPYO U
COCIUHSIOT WX B TpaHIee CKICHBAHWEM WJI» HAa PE3WHOBBIX KOJBIIAX METOIOM
HapaluBaHUs.

Ykaaaka 3BeHbSIMH (CeKUHMAM) M IUIETSIMH TIO3BOJIIET 3HAUUTEIHHO
COKpaTHTh  KOJMYECTBO  CBapHBIX  CTBIKOB  Ha  Tpacce,  IOBBICHUTH
MIPOU3BOIUTEIHLHOCTD TPY/a, TEMIIBI MIPOKJIAIKH TPyOOIIPOBOa M Ka4€CTBO PaboT.

Cekuu TOCTaBISIOT HA TPacCy M pacKiIaJbIBalOT BAOJb TpaHuieu. [1nets B
TPAHIIICIO OMyCKAIOT BPYYHYIO (TIpH HEOOIBIIOM TUaMeTpe TPyO) WU ¢ TIOMOIIIBIO
KpPaHOB. YKJIaJbIBaTh IUIETh B TPAHIICIO JOIYCKAETCS HE paHee, ueM uepe3 2 yaca
MOCJIe CBapKHU MOCJEIHEro cThika. OMyCKaloT €€ B TPAHIICIO TUIABHO C MOMOIIBIO
MEHBKOBBIX KAHATOB, MATKHX IIOJIOTEHEI] WJIM PEMHEH, pacrojiaracMbIX Ha
paccrosauu 5...10 M Jpyr OT Apyra, He JOIMyCKas PE3KUX MEeperuOOoB ILUIETH.
COpacsIBaTh CBapHbIC IUIETH HA JHO TPAHIIEH HE JOMYCKAeTCs.

[Ipoknagka MMJIaCTMAcCOBBIX TPYOONPOBOAOB OOJBIIMX JAUAMETPOB (10
1000 MM 1 GoJiee) TPOU3BOIUTCS CIIOCOOOM MPOTATHUBAHUS TIJIETH MO JTHY TPAHIIEH
WM OITYCKaHMs TIOJBEIIEHHBIX K KpaHy Tpy0. Kakmplii U3 3TMX crmoco00B MMeEeT
CBOM 0COOCHHOCTH U 001acTh mpuMeHeHus1. CrIocoOOM MPOTATHUBAHUS Yallle BCETO
YKJIaJBIBAIOT MOJIUATHIICHOBBIE TPYOOIIPOBOIBI B CYXHMX IPYHTOBBIX yCIoBUsX. [Ipu
3TOM CBapOUYHYIO YCTAHOBKY CTAIIMOHAPHOTO THIIA W HAMPABJISAIONINE Pa3MEIIaroT B
TpaHIlee, Mmocie 4Yero Tpyoy MocieI0BaTeIbHO COSAUHSIOT B HETIPEPHIBHYIO HUTKY.
OTtTOprioBaHHBIE TPYOBI CIYCKAIOT B TPAHIICID W YKJIQJABIBAIOT HA 3aKUMBI
CBapOYHOM YCTAaHOBKH, 3aTe€M WX CBApUBAIOT, TIOCIE UYEro TPyOOmpoOBOA

MPOTATUBAIOT BIIepe] JISOSIKON WU IPYTUMHU MEXaHU3MaMHU.

1.6 MPOKJIAJAKA TPYBOITPOBOJAOB U3 METAJIJIMYECKUX TPYb
1.6.1 Coopka, cBapka U U30JA0Ms TPYO ¥ TPYOHBIX CEeKIUil
CranpHbIe TPYOBI COCTMHSIOT MEXITYy COOOH Ha CBapKe, a B MECTaX YCTaHOBKH

apMatyphbl (3aJIBKEK, KpaHOB, BEHTUJICH U JIp.) — Ha (uIaHIaxX.



Cpapka Tpy0 BKIIOYAET CIEAYIOIIUE TEXHOJOTMYECKUE OIepaluu:
MOJITOTOBKA TPYO M KPOMOK UX TOPIOB K cCOOpKe; packiaaka TpyO Ha CBapOUYHBIX
NOJKJIaAKax (CTeliakax WIM CTEHAAx); LEHTPOBKA M CTITMBAaHUE TpPyO [0
JOCTHKEHHSI MEXTy KPOMKaMHU TOPIIOB HYXKHOTO 3a30pa; CKpeIyieHue COOPaHHOTO
CTBIKA CBApOYHBIMU IIPUXBATaMU; CBapKa CThIKa. [Ipu moaroroBke Tpy6 o4MIatoOT
KpoMKH mupuHoit 10...15 MM coeanHsieMbIX TpyO OT Ipsi3u, p>KaBUMHBL 1 OCOOEHHO
OT Macel, BBIPABHUBAIOT BMATHHBI M HEPOBHOCTU TOPIOB, BBIIPABISIIOT
OBAJILHOCTb, ~ 4YTOOBI ~ pPa3HOCTb  JMAMETPOB  TOPLIOB HE  IpeBbIIIANA
1...1,25 % Homunana. TonmMHA CTEHOK COEOUHAEMBIX TPYO HE JOJKHA MMETh

oTkJIoHeHus Oonee 12...15 % crangapTHOrO pasmepa.

Packnagka TpyO mepen  cOOpkoiMl  JOJDKHA — CHOCOOCTBOBaTh — HX
OecrpensITCTBEHHOM U YA00HO! LIEHTPOBKE — COBMEILIEHUIO0 T€OMETPUUECKUX OCel
U KPOMOK, TpyO MpH CTPOroM COOJIOACHMH HOPMATHUBHBIX 3a30poB. Jljig 3TOro
NPUMEHSIOT CHEUUAIbHbIE 3a)KUMbI — IIEHTPATOPbI, KOTOPbIE OBIBAIOT HAPY>KHbBIE
(BUHTOBBIC, OKCIICHTPUKOBBIE U 1enHble, puc. 1.9,a—6) u BHYTpeHHUE
(rugpaBnuueckue, puc. 1.9, o). bnarogapss CMHXpOHHOMY ACHCTBHIO Pa3KUMHBIX
KYJIauKOB, LIEHTPATOPbl aBTOMAaTUYECKU 00ECIeUNBAOT KaTMOPOBKY U LIEHTPOBKY
TopiioB TpyO. JlyroByro cBapky cTraibHbIXx TpyO (puc. 1.9, 0) ocymiecTBusitor ¢
MOBOPOTOM HX BOKPYr CBOE€Hl oOcH (TIOBOPOTHBIE CTBIKM) M 0€3 MOBOpOTa
(HETIOBOPOTHBIE WJIM MOTOJIOUHBIE CTHIKH ). HEmOBOPOTHBIE CTHIKM CBAPUBAIOT B ABa
VI TPU CJI0sI, HAUMHAs C HIXKHEW oOpasyromieil Tpyosl B 50 MM OT BEPTHKAIBHOTO
nuametrpa 1pyO (puc. 1.9, e). IlepBbiii cioii, KaK y>K€ YKa3blBaJIOCh, HA3bIBAIOT
KOPHEBBIM, BTOPOW — 3amOJHSAIONIMM U TOCIEIHUNA — OONHMIIOBOYHBIM. TpyObl
nuamerpoM A0 500 MM CBapuBalOT HENPEPHIBHBIM IIBOM, a TPyObl OOJBIIMX
JTMaMETPOB — TMPEPHIBUCTHIM (KaK TMOKa3aHO cTpeidkamu Ha pucyHke 1.9, e).
HemoBopoTHBIE CTHIKH TPYO OONBIINUX AUAMETPOB MPU HEOOXOAUMOCTH YCKOPECHUS
MIPOU3BOICTBA PaOOT CBAPUBAIOT OJTHOBPEMEHHO J[BA UJTU TPH CBAPIIIMKA 10 CXEMaM,

npuBeAeHHBIM Ha puc. 1.9, u, , n.



KauecTBO cBapHbBIX coeAHHEHUN TPYO B 3HAYMTENHHOUN CTETNEHU 3aBUCUT OT
peXuMa CBApKH, KOTOPBIM ONPENEIAIOT IapaMeTpbl M XapakTep TOKa, €ro
HOJIAPHOCTh, JJIMHA AYT'M, CKOPOCTb CBAapKH, aMIUIUTYyJa KOJeOaHUN U BBDKET
AIEKTPOAOB, UX Pa3MEP U COCTAB MOKPBITUS, TEMIIEpATypa OCHOBHOIO Marepuaia
Tpy0O B MOMEHT Hauajga CBapku. Tak, YBEIMYEHHME CHJIbI TOKa MU oOpaTHas
HOJIIPHOCTh CIIOCOOCTBYIOT YJIYUILIEHUIO MPOIUIABJICHUS METalla U yBEIUYCHUIO

FJIy6I/IHBI ImpoBapa, a ¢ YBCJIMUYCHUCM CHUJIbI TOKA IOBBIIIACTCA CKOPOCTb CBAPKU U

T.1.

Puc. 1.9. Coopra u ceapra cmanvHoix mpyo:

a, 6 — yenmpamopul GUHMOBOIL U IKCYESHMPUKO8bIe (05t mpyd ouamempom we 6onee 350 mm); 6 — mo
Jice, HaPYJCHBLIL POTUKOBO - 36eHbesoll (01 mpy6 520...1020 mm), 2 — mo sice, 6HympeHHull
euopasnuveckuti (0as mpy6 520...1220 mm); 0, e — nociedo8amerbHOCMb Onepayuil npu pyyHou
AEKMPOCBAPKE CMBIKOG NOBOPOMHBIM U HENOBOPOTNHBIM MPEXCLOUHBIM UWUBOM,; IHC — CXEMA NPUMEHEHUS

ceapounoii eonosku I1T-56 015 n0BOPOMHOU C8APKU CIMBIKOG NOO CloeM hroca, 3 — Mo dice, OJisl C8APKU



KOPHSL U6A WIAH208bIM Oepicamenem noayasmomama A -547- p; u , e — nops0oK HANOJICEHUs KOPHEBO2O
C1051 WBa npu ceapke mpyo 60IbUI020 OUAMEmPa Mpemsi C8APWUKAMU, 1 — MO Jice, 01 3aN0THEeHUs
OCMAnbHOU Yacmu wea 08yms ceapugukamu, 1 — namsicHou sunm, 2 — ceapusaemvie mpyowvt, 3 —
omeepcmue 0151 6OPOHKU, 4 — yeHmpupyrowue d1eMenmyl;, 5 — cmvik mpyovl, 6 — wimanea; 7 — poauxu ; 8
— JedicHu noo mpyowi; 9 — kopregou cnou wea, 10— cooprux ons gaiocos; 11 —nposonoka onst ceapku ;
12 — pecyrupogounwiii 6unm, 13 — nanensv ¢ peocmamom, 6016mMMemMpom u guikmoyamensimu, 14 — oynxep
onst rroca; 15 — nooarowuti mexanusm ¢ ogueamenem u pedykmopom, 16 — kaccema co c8apouHoil
npogoaoxoul; 17 — wmamus, 18 — ¢moc, 19 — wmaneosuiil depacamennv, 20 — eonoska depaxcamens; 1, 2,
3 6 kpyorckax — nozuyuu ceapwuxos; 1, 11, Il — nocredosamenbHOCMb HANONCEHUSA WUBA HENOBOPOMHO20

CmbuIKdA.

[TockosbKy py4yHas cBapKa HEITOBOPOTHBIX CTHIKOB OYEHBb TPYNLOEMKA U 4aCTO
CIEpPKUBAET TEMII MPOKJIAJAKU TPyOONpoBOAa, B MOCIEAHEE BPEMsS BCE 4Yalle
IIPUMEHSIOT INPOTPECCUBHYIO II0JyaBTOMAaTUYECKYI0O U aBTOMATHYECKYIO CBApKy
TaKUX CTBIKOB C IIOMOIIbIO, HAallpUMEP, CBAPOYHOTO aBTOMATa, COCTOAILETO W3
CaMOXOJIHOW TEJIE)KKH, CBAPOYHOM TOJIOBKM M IIyJIbTa YIIpaBiieHUA. B mporecce
CBapKd TOJIOBKa IMepeMelIaeTcs BOKPYI TpyObl IO HANpaBIIAIOLIEMY MOSCY H

CBapUBAET TPYOBI JIEKTPOTHON MPOBOJIOKOM.

s capku TpyO nuametpom 1420 MM ¢ TOMIMHON CTEHKH 20 MM TPUMEHSIOT
KOMILIEKC 000pyaoBaHus «Jlyra-2», BKIIOUYaIOIMUNA CTAaHOK J1sl 00pabOTKU KPOMOK,
LEHTpaTOp-aBTOMAT /7151 COOpKU TpyO M BapKu BHYTPH MEPBOro (KOPHEBOTO) CIIOS
1B, CBAPOYHBIE F'OJIOBKM-ABTOMATHI JIJIs1 CBAPKHU HAPYKHBIX CIIOEB, a TAKXKE arperar

nutanus. MIM MoxHO cBapuBath 10 38 CTHIKOB B CMEHY IPU CKOPOCTH CBAPKH 10

70 m/4.

Oco60 3¢ GheKTUBHBIM B TIOJEBBIX YCIOBHSIX OKAa3ajics HOBBIM CIOCOO
AJIIEKTPOKOHTAKTHOM CTBIKOBOM CBApKHU MYTEM HEMPEPHIBHOIO OILIABIIEHUS TOPLOB
TpyO ¢ momouipto yctaHoBku tuna TKYC (mis cBapku TpyO B CEKIMH) M THIIA
TKVII (nns cBapku cekiuii B HUTKY TpyOomnpoBoaa). TpyOsr nuamerpom 1420 mm
ceapuBaroT ycraHoBkou tumna TKVYII, nazgannoi «CeBep- 1». B ee coctaB BXxoasr

ceapouyHas MamuHa K-700 ¢ BHYTpEHHHM TI'paTOCHUMATEJEM, MEpPEABUKHAS



Iu3ebHask SJCKTPOCTAHIIMS, arperatrbl Ui 3a4MCTKH KOHIOB TPYO M CHATHUSA
Hapy>KHOro rpata. Bce arperarbl yCTaHOBKM OCHAIIEHbl CUCTEMaMU
aBTOMATUYECKOT0 YIPABJIEHUS MpOIlecCOM CBapku. MM MOXHO CBapuBaTh [0

50...60 cTbIKOB TpyO TaKOro JMaMeTpa B CMEHY.

Ha cBapounbIx 6a3ax (CTalMOHAPHBIX M MOJYCTAIlMOHAPHBIX) CBApKy TpyO B
CEKI[MU Yallle BCETr0 BBIMOJHIIOT MOJ (PJIFOCOM C MOMOIIBI0 CBAPOYHOM T'OJIOBKH,
Hanpumep, tuna [IT-56 (puc. 1.9,01c), KOpHEBOI IIOB - MOJT 3aITUTON YIJIEKHUCIOTO
rasza c nmomoiisko noxyasromara A-547p (puc. 1.9, 3). JIns cOopku u cBapku TpyO B
ceKUMH JIMHOM 10 40 M B MOJIEBBIX YCIOBUAX O00OPYAYIOT TpyOOCBapOUYHBIE Oa3bl

(TCB) BOaM3HU Tpaccsl ¢ TiedoM o0caykuBanus 25...30 kM.

TpyOonpoBoAbl W3 CTalbHBIX TpPyO TMpeaHa3HAYeHbl HJIsl JUIMTEIbHON
skcrutyataui. OJIHAKO €ClU MX YJIOKHUTh B TPYHT 0€3 Ha/Ie)KHOW U30JISIUU, OHU
CPaBHUTEIBHO OBICTPO Pa3pyIIAIOTCA OT BO3JCHCTBHSI TIOYBEHHOW KOPPO3HH H
OJy)KJTalOIMX DJIEKTPUYECKUX TOKOB (3yeKTpokopposusi). I[loatomy d9TOOBI
YIJIMHUTB CPOK CITYKOBI TPYOONPOBOIOB U 00ECIIEUnUTh UX O€3aBapuitHyt0 padoTy,

HEO0OXOAMMO UX 3alIUTUTh OT 000UX BUJOB KOPPO3HUHU.

Buapl u30JSIIIMOHHBIX MOKPBITUN. [TOKPBITHS TOKHBI 001a4aTh IIOTHOCTBIO,
oOecCreynBaIIe THAPO- U  DIIEKTPOU3OJSIMOHHBIE CBOWCTBA, XOpOIIEH
MPUIMIAEMOCThIO K MeTauly (aare3wei), yCTOMYMBOCTBIO K TeMIEepaTypHbIM
M3MEHEHUSIM U CTIOCOOHOCTBIO COXPaHSTh CBOIO (DOPMY B YCIOBHUSIX OKpYKarolen
cpeabl (IUIACTUYHOCTHIO), BBIAEPKUBATHh 3HAYMTENIbHBICE HArpy3Ku B IIpoliecce

YKJIaAKU (MEXaHUYECKOW MPOYHOCTHIO).

HaubGonee sddextuBHON a1 oOecniedeHus: JAOJATOBEUYHOCTH TPYOOIPOBOIa
SBJIICTCSI KOMITJICKCHAsI TIPOTHBOKOPPO3MOHHAS €r0 3allliTa, BKIIOYAIOIIas Tak
HA3bIBAEMYIO  «IACCHUBHYHO» WX 3alllUTy PA3IUYHBIMU  HU30JIAIIMOHHBIMU
MOKPBITUSAMU U "aKTUBHYIO» (KaTOJIHYIO, TPOTEKTOPHYIO U IPEHAKHYIO) 3alUTY OT
BO3JICUCTBUS OJIY>KIAIOIIMX TOKOB (3JEKTPOKOPPO3MHU), MO0 OHA 4YacTo ObIBaeT

OllacHee MOYBEHHOM (rajbBaHOKOPPO3HH).



[IpuHIMI AEWCTBUS KATOAHOM, MPOTEKTOPHOU U AIIEKTPOAPEHAXKHON 3aIUThI
CTAIBHBIX TPYO OT O3JIEKTPOKOPPO3UM 3aKIKOYAeTCs B cienyromeM. Boansu
TpyOoIpoBoaa 000pyayroT cTaHluio kKatoaHol 3amuTtel (CK3), B cocTtaB KoTOpOit
BXOJISIT UICTOYHUK MTOCTOSTHHOTO TOKa, aHOTHOE 3a3eMJICHHE M APCHAKHBIE KaOelu.
OTpUliaTENbHYI0 KJIEMMY MCTOYHHKAa TOKAa MPUCOEAUHSAIOT K CTaJbHOMY
TpyOOIPOBOY, a MOJOKUTEIBHYIO — K 3a3eMJICHHIO. B pe3ynbraTe TOK CTEKaeT C
aHOJHOTO 3a3eMJICHUS, TOATEKAET K TPyOOIPOBOAY M BO3BPAIIACTCS K UCTOUHUKY
no apeHaxxHomy kabemro. Tok CK3 co3maeT oTpuIlaTeIbHBIM IMOTCHIIMAT Ha
TpyOOINpPOBO/IE U MPHU €ro paboTe MPOUCXOAUT pa3pyIICHUE aHOJHOTO 3a3EMJICHUS,
HO TPHU 3TOM OJIHOBPEMEHHO 3allMIIACTCS CTAJIbHOW MOA3EMHBIA TPYOOIPOBO/I.
[IpoTeKTOpHYIO 3aIUTy MNPUMEHSIOT JJIs 3allMThl CTaJbHBIX TPYOOIPOBOJIOB
HEOONBIION MPOTSKEHHOCTU OT KOPPO3UU ONYXKJAIOIMMMHU TOKaMH, €CIIU
HEOOXOMMOE CMeEIIeHUEe IOTeHIMana TpyobomnpoBojga He mpesBbimaer 0,3 B.
[IpoTeKTOp M3TOTaBIMBAIOT M3 MeTa/uia ¢ 0oJjiee OTPHUIATECIbHBIM 3JICKTPOIHBIM
MOTEHIIUAJIOM, YeM METaJLI TOA3€MHOTr0 TPyOONpoBoia. Y CTAHOBJICHHBIN B TPYHT U
MPUBEJICHHBIA B KOHTAaKT C TPYyOONPOBOJOM IIPOTEKTOP BMECTE ¢ HUM oOpasyer
raibBaHUuecKyto mapy. IIporexkrop (raabBaHWYECKHl aHOA) TMpPU OTOM
paspymiaercs, a IOA3EMHBIM TPyOONPOBOJ MOJAPU3YETCA O 3allUTHBIX

IIOTCHIOMAJIOB 1M HC PA3pyHIacTCs.

DneKTpoApeHakHasl 3alIUTa CTAIbHBIX TPYOOIIPOBOIOB 3aKJIFOUAETCS B OTBOJIE
OJIy’)KIalOIMX TOKOB, MPOHUKIIUX B TPyOONpOBOA, B CETh OOpPATHBIX TOKOB
AIEKTPUYECKOTO0 PEIbCOBOIO TPAHCIIOPTAa MyTEM MNPUCOEAUHEHUs TPyOOnmpoBoaa
yepe3 JAPEHAKHOE YCTPOMCTBO C AJIEMEHTAMH 3TOM CeTH (OTPUUATEIbHOM HIMHOU
TATOBOW MOJACTAHIIMK, OTCACBIBAIOIINM IYHKTOM WM pesibcoM). braromaps stomy
Ha TpyOOIPOBOZE CO3/JaeTCs OTPULATENbHBIN MOTEHLHUAaN, YTO MPEJOTBpAIIaET

BBIXO/] OJTYy’KTafOIIMX TOKOB U3 MeTaJu1a TPyObl B TIOUBY U €€ pa3pyllIeHuE.

JIist 3amuThl TpyOOTIPOBOIOB OT MOYBEHHOW KOPPO3HH MPUMEHSIOT TJIABHBIM
0o0pa3oM MOKpPBITUS Ha OCHOBE HE(PTSHBIX OUTYMOB, a TaKkXK€ U3 IMOJIUMEPHBIX

JIMITKKUX JICHT.



KOHCTPYKTUBHO H30JSLHOHHBIE MOKPBITUSA COCTOSAT M3 TPYHTOBKH, OJIHOTO
WIM HECKOJBKUX CJIOEB M30JSLMOHHOTO Marepuana (MacTUKH, JHUIKON JIEHTHI),
apMHpPYIOLIETr0o W 00epTOoYHOro cioeB. OHU OBIBAIOT TPEX OCHOBHBIX THIIOB:
HOpMaJbHbIE, YCHWJIEHHBIE W 0c0o00 ycwieHHble. Jlis  MarucTpaibHBIX
TpyOOIPOBOIOB MPUMEHSIOT MOKPHITHSI HOPMAJIBHOTO M YCUJICHHOTO TUIIOB, a JIJIs
pa3BoOASIIMX, NPOJOKEHHBIX B IMpeaeraax TIopoAa WIM IPOMBIILICHHOTO

IPEANPUATHS, BECbMA YCUIICHHOTO THIIA.

[TokpeiTHE BeCcbMa yCHUIIEHHOTO TUNA 001Iel TomuHoi 9 + 0,5 MM coCTOUT U3
OJIHOTO CJIOS OMTYMHON TPYHTOBKH, TPEX CJIO€B MAaCTHKU TOJIIUHOW MO 3 MM,
paszenseMbIX JIByMsl CJOSMU apMHUpYIOIIE OOMOTKM M3 CTEKJIOXOJICTa, MU

Hapy>KHON 00EpTKHU U3 MPOUHOH KpadT-Oymaru.

HOpMaJII)Hoe ITOKPBITUC COCTOUT U3 I'PYHTOBKH, MACTUKH CJIOCM 4 MM, OJHOTO

CJIOSI CTEKJIOXOJICTA U 3aIUTHON OOEPTKH.

VYcuneHHoe NOKpbITHE, HAHECEHHOE B 0a30BBIX YCIOBUSX, COCTOUT W3
IPYHTOBKH, JIBYX CJIOEB MAaCTHUKH MO 3 MM, JIBYX CJIOEB CTEKJIOXOJICTA U 3aLIUTHOMN
00epTKH, a B MOJIEBBIX YCJIOBUSX — U3 TPYHTOBKH, OJJHOTO CJIOSl MAaCTUKH 6 MM,

OJIHOTO CJIOSI CTEKJIOXO0JICTa U 3aIUTHONU OOEPTKHU.

[TokpeITHS U3 TTOJIMMEPHBIX JIMIKUX JICHT yJIa4HO COYETAIOT B C€OE BBHICOKYIO
3aIIUTHYK0 CIIOCOOHOCTh W TEXHOJIOTUYHOCTh TIPU MEXaHU3UPOBAHHOM HX
HAaHECeHMM.  Takue  JIEHTbl  HW3TOTAaBIMBAIOT W3  MOJUMATWIEHA WU
MOJIMBUHWJIXJIOpHIA C HAHECEHWEM Ha HUX KJIeeBOTO ciod. [IOKphITHS COCTOSAT U3
CJIOSI TPYHTOBKH, OJHOTO, ABYX WJIM TpPEX CIOEB JIGHThl (UTO COOTBETCTBYET

HOpMAaJIbHOM, YCUJIICHHON U BECbMa YCUJIEHHOM M30JISIMH) U 3alIUTHON OOEPTKH.

Hanecenne W30MAUMOHHBIX TOKpHITHM. llepen HaHeceHMEM ITOKPBITUI
MOBEPXHOCTh TPYOONpOBOJA THIATENBHO OYHUIIAIOT OT OKAJWHBI, PXKABUMHBI U
JIPYTUX 3arps3HEHUN Ha CTAlMOHAPHOM TpyOOOYMCTHOM MamimHe. OYuIleHHbIE
TpyOBl HEMEJIJICHHO MOKPHIBAIOT TPYHTOBKOM, a TIOCTIE €€ BBICHIXaHHs — OUTYMHOM

MacTUKod. B ycioBusix 0a3bpl MacTMKy Ha TpyObl HAHOCAT C IOMOIIBIO



TPYOOU3OISAIMOHHOM ycTaHOBKH. [IpH ncmonb30BaHuy A1l U30JISLUN TPYO JTUIIKUX
JIEHT MX HaMaTbIBAIOT HAa TPYObl CIEUUAJIBbHBIMU HM3OJISILIUOHHBIMA MAIIMHAMHU.
N3omnsiuoHHBIE pabOThI 10 COBMEIIEHHOMY METO/Y HENOCPEACTBEHHO Ha Tpacce
BBIIIOJIHAKOTCS.  KOJIOHHOM MAalllWH, BKJIOYAKOIIEH KpaHbI-TPYOOYKIIAIUUKH,
OUYHCTHBIE U U30JALMOHHBIE MALIWHBL, T. €. ¢ COBMELIEHUEM IPOLIECCOB OYUCTKU,

U30JISIUU U YKIJIAJIKK TPYOOIIPOBO/Ia B TPAHIIICIO.

1.6.2 Crnoco0blI YKJIAAKH U30JTMPOBAHHBIX TPYO M CEKUHMH B TPAHUICIO

W3onupoBaHHbIE CEKIIMHM CTAIbHBIX TPYO JIMHON 24 M, pa3lioKEHHbIC Ha
Ooepme  (rOpU3OHTAIBHOM  IUIONIAAKE HA  OTKOCE  TpaHILIEH), KpPaHOM-
TpyOOYKJIATYUKOM OITyCKAIOT B TPAHIIEIO, TJ€ WX Ha JIEKKaX COOMPAIOT B ILIETh
METOJIOM HapaluBaHus. YKIaJIKy TpyOOmpoBOAa BEAyT MOTOYHBIM METOJOM C

maroM 192 m B crienyronier TEXHOJIOTHYECKOM MOCIEI0BATEIbHOCTH:

~ IUJIAHUPOBKA JTHA TPAHIIIEU U PHIThE MPUIMKOB;

~ CTPONOBKA CEKIMI U OMyCKaHUE UX B TPAHILEIO;

~ IIEHTPOBKA CEKIUH, X MPUXBATKa U YKJIaJKa HA NHBEHTAPHbIE JIEKKU;

~ CBapKa CTHIKOB TPyOOIIPOBOJIOB;

~ M30JISLUS CTHIKOB;

~ 0CBO0OOX/I€HNE NHBEHTAPHBIX JIEXKEK, YKJIa/IKa TpyOOIIpOBOAa HA OCHOBAHUE
TpaHIlIEeH;

~ MoAOUBKA YJIO0KEHHOTO TPYOOIPOBOa TPYHTOM.

Brirpy3ka u30JMpoBaHHBIX CEKIUMN TPyO BII0JIb TpaHieu. Jlo Hayana paboT no
pasrpy3ke CeKIUi TpyO OTPBHIBAIOT TPaHIICIO I YKIAAKU TpyOONpOBOJA, MPH
HEOOXOMMOCTH IITAHUPYIOT MOJI0CY BJIOJIb TPACCHI JAJISl PACKIIAJAKH CEKIIHA, T0pOry
JUIsL TObE3/a IUIETEBO30B. /[l TMepeBO3KM M30JMPOBAHHBIX CEKUUUA TpyO
UCITOJIB3YIOTCSl IJIETEBO3bl C KOHMKAaMH (yCTPOMCTBAMH JUJISl NIEPEBO3KH TI'PY30B
00MBIION NIUHBI), 000PYIOBAaHHBIMU CIIEUAIBHBIMHU JIO)KEMEHTaMU C BBIEMKOM

noa TpyOy, a MexAy TpyOamu yCTpauBalOT MSTKHUE NPOKIAIKU U3 pyOepouna,



pe3uHBI, HMCKYCCTBEHHOTO Kaydyka W T. 1. Ilepen pasrpy3koil HeoOX0aumo
TIIATETFHO IPOBEPUTH UCIPABHOCTH MOHTAXXHBIX MPUCIIOCOOTICHNN, MPAaBUIBLHOCTD

CTPOIOBKH CEKIUH U MepeMeIlleHUEe CEKIIMN Ha CTpesie KpaHa-TpyOOoyKIaaunKa.

JlocTaBieHHbIE HA TpAacCy M30JHMPOBAHHBIE TPYObI MM CEKIMU Pa3rPyKaroT
BJOJIb TpaHulen Ha paccrossHuM 1...1,5 M or OpoBku. PaGoTy mo BbIrpyske

U30JIMPOBAHHBIX CEKIIMNA TPYO Ha Tpacce BHIMOJIHSIIOT B CIEAYIOMIEM MOPSIKE:

~ Pa3BO3AT W PACKIAJbIBAIOT BJOJIb TpPAHILIEW HHBEHTAapHBIC JACPEBSHHBIC
MOJKIA/IKH;

~ KOJIBILIKAMH 3apaHee 0003Ha4aroT MECTO OCTAHOBKH IJIETEBO3A C CEKIUAMM;

~ KpaH-TPyOOYKJIAAUYHK OJBE3KAET K CEpEIUHE CEKIIMA U HABOJIUT Ha TPYOy
TpaBepCy C KIEHIEBbIMU 3aXBATAMU;

~ TpyOOYKIaqUUK OCBOOOXK1aeT (PUKCATOPHI, IPU JBUKEHUU TPABEPCHI BBEPX
3aKPBIBAOTCS KIICIIEBBIE 3aXBaThI;

~ CEKUHIO MPUIMIOAHUMAIOT HaJ| JIOXKEMEHTAMU IUIETEBO3a Ha BeICOTY 0,5 M;

~ TI0 CUTHAITy IUJIETEBO3 MEPEE3KAeT K CIECIYIOUIEMY MECTY pa3rpy3Ku, a KpaH-
TpyOOYKIIaTUUK MepEMENIAET CEKIUIO K MECTY PACKIAIKU;

~ CEKIMIO0 YKJIaJbIBAIOT HA MOJKIAJKHU MOJ YIJIOM K OCH TpaHLIEH, a KpaH-
TpyOOYKIIaTUUK MEePEE3KAET K CAEAYIOIIECH CEeKIUU.

TpyOomnpoBoA B TPAHIICIO MOKHO YKIIAJbIBATh TPEMSI CIIOCOOaMMU:
1) oryckast CeKIMU WIIA OT/IENIbHBIC TPYObl CO CBApKOW X B TPAHIIEE;

2) omycKasi CBapeHHbIC W3 TPYO MM CEKIHUH IUICTH C IOCJICA0BATEIbHBIM

HapalBaHUEM UX B MPUIIOJAHITOM MOJOKEHUU WM HA MOAKIAAKAX;
3) oryckasi IJICTH HEMPEPHIBHONW HUTKON ¢ OEpMBI TPaHIIICH.

W3onupoBanHbie TPYOBI Mepes] YKIAAKON B TPAHIIICIO YKPYITHSIOT B CEKITHH C
M30JISIIUEN CBAPHBIX CTBHIKOB. AHAJOTMYHO CEKIMU YKPYNHSAIOT B IUIETH WIIH

HenpepbiBHYI0 HUTKY (puc. 1.10, @). TpyObl mnu cekuuu BHayayie YKJIaJbIBAIOT



KPaHOM-TPYOOYKITaTYMKOM Ha MoAKIaaku-nexkn (puc, 1.10, 6), a 3aTem mpasst

KoHIIBI TPpYO (puc. 1.10, 8) u 3auumiaroT kpomku (puc. 1.10, r).

JIisi TIEHTPOBKM KPOMOK COCIHMHSIEMBIX CEKIMH u (uKcanuu TpedyeMoro
3a30pa HCIOJB3YIOT KpaHbl-TpyOoykmamuuku (puc. 1.10,0), BHyTpeHHUE U
HapyxHble 1ieHTpaTophl (puc. 1.10, e). IIpu cBapke cThika KpaH-TPyOOYKJIaTIUK
MOIICP>KUBAET MOJAHHYIO CeKIMio. Kak mpaBuiio, CTHIK CBAPUBAIOT JIBA CBAPIIHKA
(puc. 1.10, a), npudem BHauaje MOAOUPAIOT PEKUM U IIPOU3BOJIAT CBAPKY MEPBOTO

(xopueBoro) ciost (puc. 1.10, orc), a 3aTem mocnemyronux (puc. 1.10, 3, u).

[lepBeIii ciioit 3aBapuBatoT Ha 3/4 ero JIMHBL. 3aTe€M CHUMAIOT LEHTPAaTop U
MEePEHOCIT €ero Juisl I[EHTPOBKH  CICAYIOMIETO CTHIKA, KyJa KpaHOM-
TpyOOYKJIATYUKOM TMOJaeTCcsl ouepenHas cekuus. [loka cBapIIMKU JOBapUBAIOT
ocTaBIrytocs 1/4 cThiKa MEpBOTo CII0SI, MOHTAKHUKU TOTOBSIT K CBAPKE HOBBIH CTHIK.
[Tocnemyromue cjaoM 3TOTO CThIKA 3aBapWBaeT JpYyroe 3BEHO CBapIIUKOB,
cocrosiiiee Toxe u3 ByX uenoBek (puc. 1.10, 3, u), a mepBbie Ba cBapIMKa B 3TO
BpEMs TIEPEXOISIT K HOBOMY CTBIKY U T. 1. HEITOBOPOTHEIE CTHIKM CBAPUBAIOT CHU3Y,
Jexa o Tpyoo, yinoxeHHo Ha Jaexkax (puc. 1.10, 3) wim B mpusMKe TpaHIIICH.
[Tpu 5TOM peXUM CBaApOYHOTO TOKA MOJOMPAIOT C MEHBIIIMMH XapaKTEPUCTUKAMH,

YEM IJI1 TOBOPOTHBIX CTBIKOB.

Ha mnpakTuke NpHUMEHSIOT TaKK€ IMOTOYHO-PACUICHEHHBIM METOJ CBapKH
HEMOBOPOTHBIX (MOTOJIOYHBIX) CTHIKOB, IPU KOTOPOM 3BEHO Clecapei-cOOpIIMKOB
MOJIFOTAaBIMBAET CTHIK K CBapKe KOPHEBOI'O CJIOSI, @ YEThIPE CBApIIUKa ObICTPO €To
3aBapuBatoT. [lociie 3Toro oHM Takxe ObICTPO MOABAPUBAIOT U3HYTPH €0 HUKHIOO
4acTh W BHUAMMBIE JAE€PEKThl B CTAJIbHOW YacTU OKpyxkHocTH TpyOsl. Ilocne
BHYTPEHHEH TOJIBAPKM M 3a4MCTKH COOPIIHMKHU, PACUUIIAIONINE HAPY>KHBIN CIOU
11J1aKa, IEPEMEIIAI0TCS C LIEHTPATOPOM Ha COOPKY CIIEIYIOLIEro CThIKA, a CBAPIIUKU

HaKJIaAbIBAIOT OCTAJIBHBIC CJIOM IIIBA, BKIIFOYAaJl 06J'IPILIOBO‘-IHBIﬁ.
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Puc. 1.10. Coopka 1 cBapka H30JIMPOBAHHBIX TPYO M CEKIMH B IJIETH M YKJIAJKa UX B TPAHILEIO:

a — opeanusayus pabom Ha mpacce; 6 — YKIAOKa cexyutl Ha NOOKIAAOKU, 8, & — NPABKA KOHY08 mpyo u
3aUUCMKA KPOMOK, O — NOOMACKUBAHUE CEKYULL K MECIY MOHMANICA CMbIKA,; € — YeHMPUPOBaHUe
YeHmpamop CMmulKa U e20 NPUX8AMKa, A — HOOOOP PerCUMa CeapKu Nepeozo (KOPHeao20) cmulka, 3, U —
c8apKa NOCIeOVIOWUX CN0es, K — OUUCKA NOBEPXHOCIU CIbIKA, I, M — HAHeceHue SPYHMOBKU U
OUMYMHOU MACUKU, H — 00ePIbl8ane CINbIKA PYIOHHBIM MAMEPUATIOM; O — CXeM YKIAOKU
U30IUPOBAHHO20 MPYOONPO6oda 6 mpaHutero, 1 —mpyodul, 2 — pabouue mecma c6apuwuKos u crecapeii —
coopuuros, 3 — cmuiku ceapusaemvlx mpyo, 4 —wmanea c snekmporxabenem, 5 — Kpau —
mpyooyKnaouux, 6 — aKkckaeamop, 7 — 31eKmpoceapounvle azpecamol,; 8 — yenmpamop, 9 —
oumymonnasunvusiil komeiu, 10— obepmounviti mamepuan,; 11 — ceapennviii mpybonpoeoo, K1, K2, K3 —

KpPanvl—mpyooyK1aouuKu



CBapKy TpOW3BOMAT CHHU3Y BBEpX, Jydlle BCEr0O HAa TOKE OOpaTHOMN
NOJIIPHOCTH, JIAlOIIKUM  OOJIBIIYI0 [IyOMHY mporutaBienus. [  Oonee
KaueCTBEHHOW CBAapKU KOPHEBOIO CJIOS MPUMEHSIOT Ta303allUTHBIE 3JICKTPOJbI
BClI-4, a nns cBapku MOCIEAYIONINX CIOEB — (PTOPUCTOKAIBIIMEBBIC SIEKTPOIBI
YOHU 113/55 wiu «["apant», narommye XOpOUIyl IJIACTUYHOCTh U yIapHYIO
BSI3KOCTBH CBapHOTO coequHeHus. [Ipy MoTOYHO-pacuieHEHHOM METO/I€ CBAPKU TPYO
U CEKIMU C y4acTHEM HECKOJIbKMX CBApIIMKOB B MOJIEBBIX YCIOBUAX HEOOXOIUMO
JUIS pyYHOU JYyrOBOW CBAapKH MCIIOJIb30BaTh MHOTOIIOCTOBBIE CBAPOYHBIE arperarsl

MOCTOSIHHOT'O TOKa C JBUrareneM BHyTpeHHero cropanus (ACHII-5002, CAY-2 u

ap.).

CThIKA CBape€HHBIX TPYO WM CEKLM HEOOXOIUMO M30JIMPOBAThH. s 3TOrO
BHayaJie MOBEPXHOCTh TPyObl Ha paccTossHuM 0,5 M Mo 00€ CTOPOHBI OT CTHIKA
ounmmaot (puc. 1.10, ), a 3aTem mociea0BaTeTbHO HAHOCAT TPYHTOBKY, MACTUKY H
PYJIOHHBIM 00EpTOYHBIA MaTepuan. [ pyHTOBKY HAHOCAT Ha CyXYIO MOBEPXHOCTH
cpazy mocie ouuctku ctbika (puc. 1.10, i), a MacTuky — B TOpsueM BHUE
(170...180°C), monuBasi MOBEPXHOCTh CThIKA M3 IJIaHTa OT Hacoca KOTia M
pactupast cuuzy mnojorenneMm (puc. 1.10, m). PynoHHBIM MaTepuasoM CTHIKUA
0o0epThIBAIOT MO TropsAYeMy OUTYMYy C HaxJIECTKOM BHUTKOB 2...3 cM (pwuc,
1.10, #). O4uCTKY, TPYHTOBKY U M3OJISILIUIO 30H CBAPHBIX CTHIKOB TPYyOOIPOBOIOB
oonpmx auametpoB (1020...1420 MM) MOXXHO MPOU3BOJUTH MEXAHWU3UPOBAHO,
npuMmeHsas komrmuieke tuna HMC, coctosimuii U3 OYMCTHOW, TPYHTOBOYHOW H
M30JISIUMOHHON YCTAaHOBOK, KaXJasi U3 KOTOPBIX MOJAEPKUBAETCS U IEPEMELIAETCS
OT CTBIKA K CTBIKY TpyOoykiaaauukoM. OTaenbHble TpyObl U CEKIIUU TPyOOIpoBoIa
YKJIaJbIBAIOT B TPAHILEIO CTPEJIOBBIM KPAaHOM WM KPaHOM-TPYOOYKIaAuUKOM.
JUIMHHBIE CEKUMU WM TPyObl OMYCKAIOT HECKOJBKUMH KpaHaMH C IOMOIIBIO
ruOKux nojorexen. [ u30/s1uu CTIKOB TPyOOIPOBOIA B TPAHILEE UCTIOJIB3YIOT

TC XKC IPUAMKH, YTO M IIPHU CBAPKE CTBIKOB, a TOPpAYYH0O MACTUKY IIOJAr0T



HCTIOCPCACTBCHHO K HHM, YTO B HOCJIIOM YCIIOXHACT IIPOHU3BOACTBO pa60T u

3aMeJIsIeT TEMITbI MPOKIAAKU TPYOOIPOBOAOB.

[ToaToMy mpu HaIWYUU HAa TpPacce JOCTATOYHOTO KOJMYECTBA KPAHOB WIIH
KPaHOB-TPYOOYKIIATIMKOB, a TAK)KE€ BO3MOKHOCTEH I CBapKH OTACIBHBIX TPYO U
CEKILIMH B IJIETH WA HEMPEPHIBHYIO HUTH OoJiee 3((HEKTUBHOM SIBISETCS YKIIaJKa
TpyOOTIIPOBOIa IJIETSIMHU WIJIH HEMTPEPHIBHON HUTKOM, /TSl YETO MX C OEPMBI TPAHIIICH
YKJIQJIbIBAIOT HA JTHO YETHIPHMSI UJIH TpeMs KpaHaMH-TpyOoykiagurkamu (puc. 1.10,
0), W3 KOTOphIX TpyOoykmamunk K1, omyckaer mierh Ha JHO TpaHIIEH,
BBICBOOOKJIAET MATKHM 3axXBaT M TIEPEXOJAWT B HOBOE IIOJOKEHUE Tepen
TpyOoykimamguukoM K3 . 3arem Tpyboykinaquuk K2 omyckaer mieTh U nepexoauT B

nonoxxenue Brepenu K1 u . 1.

[Ipoulecc  yKJIaJKu  COMPOBOXKJAETCA  OCTAaHOBKAMH,  BBI3BAaHHBIMU
HEO0OXOMMOCTHIO TTepeXo/ia MOCISTHETO TPYOOYKIIaTuruKa B TOJIOBY KOJIOHHEL. [1pu
yKJIaJKe TpyOOmpoBoja BO M30ekKaHUE PE3KUX €ro MEperu0oB B BEPTUKAIBHOU U
TOPU30HTAJIBHOM  IJIOCKOCTSX  KPaHBI-TPYOOYKJIQMUMKHA  PAcCTaBISAIOT  Ha
OTIPEJICIICHHBIX PACCTOSHUSAX JPYr OT Jpyra B 3aBUCUMOCTH OT JIUaMeTpa
yKiaapiBaeMbeix Tpy0. Tak, mpu aumamerpe TpyO mo 529 MM 3TO paccrosiHue
coctapisietr 15-25 m; mpu nuamerpe 529 mm - 30 m; 720 Mm - 35 m; 1020 mm - 30-
40 m; 1220, 1420 mMm - 30-40 m.

Bo n30exaHue NOBpeXIEeHNs U30JSUHN 3aXBaTa TPyOOIIPOBOA, €T0 MOABEM,
NEPEMEIICHNE W OIYCKaHUE CIIEAYyeT MPOU3BOAUTh MPU IOMOIIM MSATKHUX

ITIOJOTCHCEL.



2.  TEXHOJIOT'USA BECTPAHIIEMHOM IMMPOKJIAJIKU TPYE IO/
JOPOI'AMMU U IPYT'UMU ITPET'PAJJAMUA

2.1 OO0mme cBegeHUs 0 DeCTPAHIIECIHBIX CIIOCO0AX MPOKJIAAKH TPYO.

Ha3znauenue, BLIOOP M 00J1aCTh X NIPUMEHEHUS

[Tpu npokiaake TpyOOIPOBOAOB MO 1OPOraMU U IPYTUMHU MPENSATCTBUSIMU B
MPUHIUIIE BO3MOXHBI IBA OCHOBHBIX CIIOCO0A MPOU3BOACTBA PAOOT — OTKPBITHIN U

3aKPBITHIN.

[Ipu oTkpeITOM criocoOe TpeOyeTcsl pa3pbhITHE MONEPEK AOPOTU TPAHILEU C
MOBPEXKICHUEM JIOPOKHOTO IMTOKPBITUS X OCTAHOBKOM JABMKEHUS TPAHCIIOPTA 110 HEN
Ha BpeMs MPOKJIaAKU TpyO. Bee 310, ecTeCTBEHHO, CONPSAKEHO C PAJIOM HEYI00CTB
JUISL TaCCaXUPOB, TPAHCIIOPTA U, KPOME TOTO, BIICYET 3a COOOM y0opoKaHue padoT,
TaK KaK BO3HHMKAeT HEOOXOAMMOCTb BOCCTAHOBJIEHMS JOPOXKHOIO TOKPBITHS U

DJIEMEHTOB OJIarOyCTPOMCTBA B MECTE TEPEX01a.

bosee mepcreKTUBHBIMU SBJISIOTCS 3aKPBITHIE METOJIBI MPOKIAAKNA TPYO MO
JoporaMu, He TpeOyromme ycrpodcTtBa Tpanmie. [lpu mpoxnaake TpyO
OecTpaHIIEHHBIMU CIIOCOOAMU BHaYalie MO JOPOTaMH YCTPauBaIOT 3all[UTHBIC
KOXYyXd wWid (QyTasapel, a 3aTeM B HHX MPOKJIAABIBAIOT caMu padouune
TpyOomnpoBOAbl. UTOOBI ATO CTall0 BO3MOXKHBIM, AMAMETp Koxkyxa (dymisipa)

JIOJDKEH OBITH OOJIBIIMM, YeM JAuaMeTp MPOKIaJblBaeMOro TpyodomnpoBoja (Taoil.

2.1).



Tabauya 2.1.

TOJ'H_HI/IHa CTCHKH 3alllUTHOT'O KOXKYyXa.

. ToJIUHA CTEHKH 3ALUTHOTO . TounmuHa CTEHKH 3aIUTHOTO
Hapy>xHblii tuamerp, HapysxHbiii 1uamerp,
. KOXyXa, MM, TIPH C11ocobe M KOKyXa, MM, MIPH CrIocobe
TIPOKJIAIKH TIPOKITAIKH
OecTpaHIIeHHOM OecTpaHIIeHHOM
pabodero pabouero
BaIUTHOTO 3aIUTHOTO
TpyGonpoB OTKpBITOM | TOPH30HTA |IPOJA3IIHUB TpyOOIPOB OTKPHITOM |TOPU30HTA |IPOJABINB
KOXKyXa KOXKyXa
ona JIBHOE aHue u ona JIbHOE aHue u
OypeHue | MmpOoKOI OypeHHe | TOKOJI
159 325 8 8 9 720 920 10 10 12
219 377 9 9 10 820 1020 10 11 14
273 426 9 9 11 920 1220 10 11 14
325 230 9 10 12 1020 | 1220 10 11 14
426 630 10 10 12 1220 | 1420 11 12 14
530 720 10 10 12 1420 1720 16 16 16
630 820 10 10 12

Jnst 3a0IUTHBIX  KOXKYXOB ((QyTJIApOB) NPUMEHSIIOT CTalbHbIE TPYOBI:
OecLIOBHBIE TOpsYEKaTaHbIE, CBAapHbIE MPSMOIIOBHBIE M CIHPAIbHO-IIOBHBIE.
['opsiuekaTtanble MPUMEHSIOT TOJIBKO JUIsI KOXKYXOB IE€PEXOJ0B TPYOOIpPOBOJOB
auaMeTpom 110 273 MM, a i TpyOOIpOBOJIOB OOJIBIIUX JUAMETPOB HCIOJIb3YIOT

OOBIYHO KPYMHOPA3MEPHBIE CBAPHBIC MPSMO- WIIM CIIUPAIBHO-IIIOBHBIC TPYOHI.

JImuHy KOXyXa ONpeaessitoT UCXO0/Isl U3 MIUPUHBI JOPOKHOTO MOJIOTHA (MU
JIOPO’KHOM HACHITIN) ¥ PEKOMEHTyeMbIX HOPMaTUBHBIX paccTosiHui. [Ipegoxpansior
KOXKYXH oT KOppO3uHn acoecTo- 15810 MEeCYaHO-IIEMEHTHBIMH,
achaabTOIIEeMEHTOOUTYMHBIMH, BIOKCUIHBIMU 158105 MOJIMMEPHBIMU

aHTHKOPPOBHﬁHBIMH IMOKPBITHAMHA, HAHOCHUMBIMHA Ha UX ITOBCPXHOCTD.

3aKpBITYIO MPOKIAIKY TPYO KOXKYXOB ((DyTIISIpOB) BBIMOJIHSIIOT B OCHOBHOM
crioco6amu MpoKoJa, MPOoIaBIMBaHUS, TOPU3OHTAIBLHOTO OYPEeHUS, aJIJIsl MPOKJIAJIKU
KOJUIEKTOPOB U TOHHEJIEM NPUMEHSIOT UIMTOBOM M IITOJBHEBBIM CIOCOOBI

MMOA3CMHBIX ITPOXO/IOK.



IIpokos myuiie NOpPUMEHATh ISl MPOKIAAKH TPyO MajiblX M CpPEIHHUX
nuameTpoB (He Oosee 400...500 MM) B TIMHUCTBIX U CYTJIMHUCTBIX (CBS3HBIX)
rpyHTax. OrpaHvyeHue AuameTpa MPOKajIbIBaeMbIX TPyO OOYCIOBJIEHO TEM, YTO
Opu 3TOM CHocobe MaccHB TpPyHTA TMPOKAJIBIBAIOT TpyOoOil, OCHAIICHHON
HAaKOHEYHUKOM, 0€3 YIaJIeHHUS TPYHTA U3 CKBAKHHBI, BCJICJACTBHE YETO JJIs IIPOKOJIA
TpeOyIOTCS 3HAYUTENbHBIC YCWINA. B CBS3W C ATHM W JJIMHA MPOKoJa TpyO He

npesbimaet 60...80 m.

Cnoco0 npoaaBIuBaHusl C U3BJICYCHUEM U3 TPYObl TPYHTOBOW MPOOKH WM
KEpHa MOXHO MPUMEHSATh MNPAKTHYECKHW B JOObIX rpyHtax | — IV rpynn, on

npurozeH ajst Tpyo auamerpom 800...1720 mm npu juyrHe npokiaaku A0 100 m.

Tl'opu3oHTanbHOE OypeHHMe MpeaycMaTpUBACT OMEPEKAOINIYI0 Pa3paboOTKy
rpyHTa B 3a00€ C YCTpPOWCTBOM CKBaXHMHBI B TPYHTE OOJBIIOrO JAMAMETPA, YEM
MpoKJaJpiBaeMasi TpyOa. OTUM CrocoOOM MOXHO YCTpauBaTh IOA3EMHbIC
nepexoibl TpyoonporoaoB auameTpom j1o 1720 mm Ha mmmHy 70...80 M. OnHako

croco0 3TOT HEAOCTATOYHO AP (HEKTUBEH B OOBOJTHEHHBIX U CHIITyYHX T'PYHTAaX.

I{uTOBOIi M IMITOJILHEBBIN CNOCOOBLI MPUMEHSIIOTCS MPU HEOOXOJIUMOCTH
YCTPOMCTBA NEPEX0I0B TPYOOIIPOBOAOB, KOJIJIEKTOPOB U TOHHEJIEH 3HAUMTEIbHBIX

AUaMCTPOB U JJIMHBI.

[Ipu nmr060M 13 GecTpaHIIEHHBIX CIIOCOOOB MPOKJIAJIKK TPYyO BHaUase Mo ooe
CTOPOHBI IOPOTH OTPHIBAIOT pa0OUHii M TPUEMHBIN KOTJIOBAHBI, & 3aTEM MOHTUPYIOT
COOTBETCTBYIOIIINE MEXaHU3UPOBAHHBIC YCTAHOBKHU. Pa3mepsl paboyero KoTiioBaHa
OTIPENETSIOT B 3aBUCMMOCTH OT JUaMeTpa MPOKIAIbIBAEMOTro TpyOOmpoBo/a,

FJ'IY6I/IHBI €TI0 3aJI0KCHUA U KOHCTPYKIINH HanpaBn;Homeﬁ PaMEI.

OCHOBHBIM 000pYyOBaHUEM TIPH MPOKOJIE U MPOJIABIMBAHUU TPYO SIBISIOTCS
HAIpaBJISAIONIME paMbl, THUAPABINYECKUE JOMKpPAThl, HAKUMHBIC TMATPYOKH,
[IIOMITOJIbI, HAKOHEUHUKH, TPYHTO03a00pHBIE KOBIIH, THEBMO-TIPOOONHUKH, HACOCHI,
KOMITPECCOPHI U T. 1., @ IPY TOPUZOHTATHPHOM OYPEHUHN — YCTAHOBKH, BKITIOUYAIOIIINAE

ABUTATCJIM BHYTPCHHECTO CropaHus, IIHEKH, PEKYIINUC I'OJIOBKHU U IP.



Bb10op OecTpaHIIeiiHOTO c0CO0a MPOKJIAJAKHA TPYO 3aBUCUT OT JHaMeETpa

U JUIMHBI TPyOOIIpOBO1a, (PM3UKO-MEXAaHMYECKUX CBOMCTB M THUAPOTCOTOTUUECKUX

yCIIOBUM pa3pabaTbiBaeMbIX TpyHTOB. BbIOOp crniocoba Takke 3aBUCUT OT HAJIUYUS

B CTPOMUTCIIbHBIX OpraHu3anuiax COOTBCTCTBYIOIINX TPY6OHpOKaJ'IBIBaIOH_[I/IX,

MPOJIABIIMBAIONINX U OYpUIIBHBIX arperaroB, yCTaHOBOK M oOopyaoBaHus. Jlis

00JIeTYCHHS BI)I60pa MOJKHO BOCITIOJIb30BATbHCA PCKOMCHAAIUAMU, ITPUBCIACHHBIMUA B

Tabnure 2.2.
Tabauya 2.2.
Cnoco0bI 6ecTpaHIIeiTHON TPOKIaAKU TPYO
Tpy6onposos Hanny4dmue Heo0xonumoe
rpyHToBbie | CkopocTh ycuime Orpanuyvenusi K NPUMEHEHHU IO
Cnoco0 HAMET y 6
P, Mumma,v | YCTOBUSL  MPOXOIKH, M/4B/IaB/IMBANMS, crnoco6a
MM NpUMeHeHMs] kH
Tpoxo.r: [lecuansie u
MEXATHHACCKH TJIUHUACTHIC B cKanmbHBIX U 3pEMHHUCTHIX
nc 50-500 80 i 3-6 148-2450 P
6e3 TBEPBIX IPYHTaX HE MPUMEHICTCS
MTOMOIIBIO N
BKJIFOUCHHU I
JIOMKpPaTOB
Crroco6 BO3MOXEH IpU HAJTMYUHU
ruaponpokos| 100-200 | 30-40 | Iecuantie u 1,6-14 250-1600 WUCTOYHUKOB BEJIBI U MECT JJIsI
oM 400-500 20 CyIecyaHbie
cbpoca mynbIIsl
Hecgsznble
BHOPOIPOKOJIT 500 60 necyaHsble, 3,58 575 B TBepIbIX U CKaNbbIX IPYHTaxX HE
oM cyrnecyaHble NPUMEHSIOTCS
1 TUTBIBYHBI
TPYHTOTIPCKA| g9 _10g 50-60 | ['muamCTHIC 2,5-2 To xe
JIBIB3TEIISINA
HHEBKOMDEGO Msirkue 30-40 (6e3 B rpyHTax ¢ MOBBIIIICHHBIM
ﬁHHKaﬁI/I 300-400 40-50 |rpynTHI mo II|pacmmpureneit 0,75-25 BOJOH3CHIIIEHUEM U C MAJIBIM
rPYIIIBI ) CIICTUICHHEM HE MPUMEHSETCS
B 1uIbIByHHBIX TPYHTAX CIIOCO0 HE
i npuMeHuM. B TBEPIBIX mopoax
lpoas.mea 400-2000 | 70-80 B rpynrax | 0,2-15 4500 MOJKET OBITh IPUMEHUM JTUIIb JJIS
HHe I rpymm
MIPOJIaBIMAaHUs TPYO
MaKCHMaJILHOTO JIMaMeTpa.
T'opuszonTan B necuanbix oy HATHUIH TOYHTOBAIX BO
bHOE 325-1720 | 40-70 |u IIIMHHCTBIX 1,5-19 p Py A
cnoco0 He IpUMeHsIeTCs
OypeHue TpyHTax

2.2 IIpoxkaaaka Tpy0 cmocodoM mpokoJia.

[IpoknanpiBaemMble B TOJILIE TIPyHTAa CHOCOOOM TIPOKOJa TpPyObl st

YMEHBILIEHUSI CONPOTHUBJICHUN, BO3HHUKAIOMIMX MpH AepopMaly TpyHTA, U




CHW)KCHHUS CWUJ TpPEHHsS TPH BIABIMBAHUM TPyObl B TPYHT CHAOXKaKOTCS
CHEIUaIbHBIMA KOHYCHBIMH  HAKOHCYHHKAMHU. Pa3HOBHIHOCTH  KOHYCHBIX
HAKOHCYHUKOB TMpHUBEACHBI Ha puc. 2.3, a — 0. HHorma mnpuUMEHSIOT
pacImMpuUTeNIbHBIC Tosica ¢ 3artyikamMu (puc. 2.3, p, ¢@). Ilpu HeOombmON 1IHHEe

MIPOKOJIa TPYOBI MPOKAIBIBAIOT OTKPHITHIM KOHIIOM (pHC. 2.3, K).

4

Puc. 2.3. Hakoneunuxu 015 Oe3mpanutetiHol npoxkIaoKku mpyo cnocobom npokona:

a ,6, 8 — KOHYCHble, & — KOHYCHbI ¢ IKCYESHMPUCUMEMOM, O — KOHYCHBIL CO WMBIPEM, e, HC — KOHYCHbIU C
wenesbiMu npopessamMu; 3 — KOHYCHbIIL ¢ YCeUeHHOU 6EPUUHOU, U — KOHYCHBIIL ¢ OMEepCmusimu OJisl
VBIAXNCHEHUS SPYHMA; K — OMKPLIMbIIL KOHeYy mpyobl,Jl — OMKPbIMblil KOHeYy mpyobl ¢ KOAbYOM, M —
NPUBAPHAS 3A2NVUIKA, H — CbeMHAs 3a2TYUIKA, 0 — KOJIbYEBOU HONC C HAPYHCHLIM CKOCOM KPOMOK, 1l — O
Jce , ¢ NPUBAPHOU 3A2TTYWKOU, P — KOJIbYEBOU HONC C BHYMPEHHUM CKOCOM KPOMOK, C — KOIbYEBOU HOIC
KAUHOBUOHOU hOPMbBL C BHYMPEHHUM CKOCOM KPOMOK, M — HOMHC CEPROOOPAHO20 CedeHus, Yy — mo dice , C

NPUBAPHOU 3A2TYUIKOU, () — KOTbYEBOU HOC ¢ HANPAGIIOWUMU NAACTUHKAMU (CIAOUIU3AMOpaMU).



Tun W KOJWMYECTBO BIABIMBAIOIINX YCTPOMCTB, CIOCOOHBIX Pa3BUTh
TpebyeMoe ycuine, BBIOMPAIOT B COOTBETCTBHM C HEOOXOIWMBIM PACUYCTHBIM
YCWJIMEM BJIaBJIMBAHUS, KOTOPOE 3aBUCUT OT AMAMETPA U AJIMHBI IPOKIIAAbIBAEMOIO
TpyOOTIpOBOa, a Takke Buaa rpyHTa. /[ mpokoa Tpy0 varie BCEro mMpUMEHSIOT
HaXUMHBbIE HACOCHOJOMKpAaTHbIE YCTAHOBKH, COCTOSIIIME M3 OJHOTO WM JIBYX
CIIAPEHHBIX TuapaBiInueckux aoMkpatoB tumna ['J[-170 ¢ ycummem go 170 T1C
KOKIbI, CMOHTHPOBAaHHBIX Ha oO0miedt pame. IllTokn mgomkpaToB oOJIamgaroT
OoonpiiiM  cBOOOAHBIM XomoM  (mo  1,15...1,3 wM). Pamy ¢ pgomkparamwu
YCTaHABJIMBAIOT Ha JTHE paboyvero KOTJI0BaHa, U3 KOTOPOTO BEAYT MPOKOJ. PsaioM ¢
KOTJIOBAHOM Ha TMOBEPXHOCTH pa3MEIIAlOT TUJPABINYECKUN HACOC BBICOKOIO

nasnenus — 10 30 MIla (300 xrc/cm?).

TpyOy BHaBIMBAIOT IUKIMYECKH IIyTEM IONEPEMEHHOTO MEPEKII0UYEeHUs
JIOMKpaToOB Ha MNpsMONl M oOpaTHbeId xoA. JlaBneHue IOMKpaToB Ha TpyOy
nepefaeTcsl 4Yepe3 HaroJOBHUK CMEHHBIMU HaXUMHBIMU  YAJIMHUTEIbHBIMU
naTpyOkamMu, NIOMIOJAMU WM 3aKUMHBIMU XomyTamu. Ilpu npumeHeHuun
HAQXUMHBIX YUIMHUTENIbHBIX NAaTPyOKOB AMuHOM 1, 2, 3 1 4 M nocse BAaBIMBAHUS
TpyOBI B TPYHT Ha IJIMHY XOJa IITOKA JOMKpaTta (HanmpuMep, | M) IITOK BO3BpalatoT
B MEPBOHAYAJILHOE IOJIO)KEHHWE U B 00pa3oBaBIlEecs MPOCTPAHCTBO BCTABIISAIOT
Ipyrol matpyOOK YJBOEHHOH JJIMHBI M TaK MPOJOJIKAIOT J0 TEX MOop, MOKa He
3aKOHYAT MPOKOJ MEPBOrO 3BeHa TPyOompoBoaa (0ObUHO JIMHOU 6 M). 3aTeM K
HEMY IPHUBApHUBAIOT BTOPOE 3BEHO U YKa3aHHbIEC ONEpaly NOBTOPSIOT 10 TEX MOp,

MoKa He OyJIeT 3aBepIlIeH MPOKOJI Ha BCIO JITTUHY TPYOOIpoBoOIa.

[[Tomnona nenaroT U3 TPyO C OTBEPCTUSIMU IO OOKaM, PACCTOSIHUE MEXKIY
KOTOPBIMH COOTBETCTBYET JIJIMHE XOJla ITOKOB JoMKpaToB. [llomriona ObIBarOT
BHYTPCHHHE, JBHUTAIOIIMECS BHYTPU TMPOKAIBIBAEMON TpyObl, W HapYyKHBIE,

OXBAaTbHIBAIOIINE TPYOy CHApYXkHU.

HpI/I HCIIOJIBb30BaHHWH IIOMIIOJA 110 MCPC BAABJIMBAHUA 3BCHA OAHOBPCMCHHO C

06paTHLIM XO0OOM MIITOKOB AOMKPATOB IIOMIIOJ BBIABUIaCTCA Ha3ad, CTCPIKCHb



NIEPECTABIIAIOT B OYEPEIHOE OTBEPCTHUE, U LUK IIOBTOPSETCSA 1O TEX IOP, I10KA BCE
3BEHO HE BJIABUTCS B IPYHT. 3aT€M K HEMY NPUBAPUBAIOT CIEAYIOIIEE 3BEHO U €r0
TaKXe BJIABIUBAIOT C IIOMOILBIO TOIO K€ MIOMIToIa U T. 1. MeXaHUYECKUN IIPOKOII
TpyO C MOMOIIBIO TOMKPATOB BO3MOKEH B MECUYAHBIX M TJMHUCTBIX TPyHTax 0e3

TBCPABIX BKJIFOUCHMH.

Puc. 2.4. Cnocobwl npoxona mpyo:

a — obwas cxema pabom; 6 — npokon ycmanoskou I'T1Y -600; ¢ — subponpoxon ycmarnosxou YBBI'TI -
400, 2 — npokxon mpy6 ¢ nomowbro ubponpodoLHuKos, 1 — naxoneynux, 2, 3 — npuamxu,; 4 —

npokanvieaemas mpyoa, 5 — wnanvl;, 6 — HANPABIAIOWAL PAMA, 7 — HAACUMHOU nampyook, 8 —



2uopooomkpamsl; 9 — ynopuwiii bawmax, 10 —ynopnas cmenka; 11 — nacocnas cmanyus, 12 —
Macaonposoowt, 13 — nasicumuas 3aenywxa; 14, 16 — pabouuii u npuemHslil KOmiogawnwvl, 15 — 0660010l
aomok; 17 — nodsudicuwiil ynop, 18 — nascumnas nauma na menedxcxe; 19 — guxcamop; 20 — ceas; 21 —
nebeoxa; 22 — pama; 23 — naauka, 24 — yoapuas npucmaska, 25 — Hanpaesisowue cmepaicHu, 26 —
BUOPAYUOHHBIL MexaHusm, 27 — anekmpoosucamens, 28 — anekmpoceapounslii acpecam, 29 — npuyaixa,

30 — omeec; 31 — nneemonpobotinux, 32 — ceapka mpyo.

Ha puc. 2.4, a, noka3ana HauOoJiee pacnpoCcTpaHeHHas cxeMa OecTpaHIIeHHOM
MIPOKIIAJIKK TPYO (KOKYXOB) CITOCOOOM MTPOKOJIA ¢ IPUMEHEHHEM THIPOTOMKPATHOMN

YCTAHOBKH U KOMILICKTAa HAJKUMHBIX HaTPY6KOB.

Jlnst GecTpaHIIeHOM NPOKIIAKU CTANbHBIX TpyO auameTpoM 104...630 MM Ha
miHy 110 80 M rpyHTax 1-1VY rpynm (6e3 KpynHbBIX BKJIFOYEHH ) CIOCOO0M MPOKOJIa
npumensitot yctanoBku ['TIY-600 (puc. 2.4, 6). YctanoBka paboTaeT 1o NpUHIIUAITY
«IIATAIOIINX JOMKPATOBY, YTO MO3BOJIAET 3HAUUTEIHLHO COKPATUTH BPEMS pabovero
nukia. Bnavanme, myTeM BKIIOYEHHS MACJIOCTAHIIMM, THUIPOJOMKpaTaMu
MIPOJIBUTAIOT MOABMKHYIO HAKMMHYIO TUTHTY C TIPOKJIaIbIBAEMOM TpyOOl Ha JJIUHY
Xo/la ImToka aoMkpatoB (1,2 ™). 3arem moclie OKOHYaHWs PabOdYero IUKIIa
MOJIBMXKHOU YIIOp OCBOOOXAAIOT U OOPaTHBIM XOJ0M JOMKPATOB MOJTATHBAIOT €T0
BCJIE]I 3a MPOKJIaAbIBaeMOM TpyOoi. YKa3zaHHbIE ONepaliy MOBTOPSIOT 0 MOJTHOTO
BHEJIDEHUSI B TPYHT IMEPBOTO 3BEHA MPOKJIAABIBAEMON TPYyOBI, TOCIE Yero
MOJIBIYKHOW YTIOp, Cala3Kd C JOMKpAaTaMd W HOXUMHYIO TUIMTY BO3BPAIlalOT B
UCXOAHOE ToJIoKeHue. Jlamee MOHTHPYIOT BTOPOE 3BEHO TPYObI, M IHMKJI padoT

MOBTOPSAIOT M TaK JIO TIOJIHOTO MTPOKOJIa BCEro TPyOOIpoOBOIa.

2.3 IIpokaaaka Tpyd cnmocodG0M NpoaaBJIUuBaAHMS

bectpanmieitnas mpokiagka TpyO MpoAaBIMBAHUEM OTJIMYACTCS TEM, YTO
MIPOKJIAIBIBAEMYIO TPYOY OTKPBITBIM KOHIIOM, CHA0>KEHHBIM HOXKOM, BJIAaBJIUBAIOT B

MacCHUB IPYHTA, a TPYHT, OCTYNAIOLIKKA B TPYOy B BHJIE IIJIOTHOTO KepHa (IpoOKK),



pa3palaThIBalOT U yJaudioT u3 3a60s. [Ipu mpoaBrmxeHnn TpyObl MPEOI0JIEBAIOT

YCUJIUS TPEHUS IPYHTA M0 HAPYKHOMY €€ KOHTYPY U BpE€3aHUsl HOXKEBOW 4YacTU B

TPYHT.

Jis mpopaBnuBaHUS TPyO MPUMEHSIOT HaXHUMHBIE HACOCHO-TOMKpPATHBIC
YCTaHOBKHM U3 JBYX, YETBIpEX, BOCBMH U 00J€€ TMAPOJOMKPATOB YCHUIIUEM IO
500...3000 kH xaxneiii ¢ xogom mroka 1,1...2,1 M, pabGoTaromirie OT HaACOCOB
BbICOKOI0 JaBieHus. CrocoOOM MpoJaBiIMBaHUs BEAYT IMPOKIAIKY HE TOJIBKO
CTaJIbHBIX TPYO, HO U KEIE300€TOHHBIX KOJUIEKTOPOB M TOHHENEH U3 3JIEMEHTOB

Pa3IMYHON 3aMKHYTOU 110 IEPUMETPY (POPMBI.

Jns mponaBivBaHUS TPYO WJIM DSJIEMEHTOB KOJUIEKTOPOB M TOHHEJEH
MPUMEHAIOT HAXXKUMHBIC HACOCHO-JIOMKPATHBIE YCTAaHOBKH M3 JIBYX, YETHIPEX,
BOCBMH U OoJiee ruapoaoMkpaToB ycrmmreM 50...300 Tc Kaxablii ¢ XOJ0M IITOKa
1,1...2,1 m. KonuuectBo JOMKpPAaTOB B YCTAaHOBKE 3aBUCHUT OT HEOOXOIUMOIO

Ha>XUMHOI'O YCHJIUA OJIA IIPOJaBJIIMBAHUA TPY6OHpOBOI[a.

[TockonbKy Mpu MPOMABIMBAHUHM TPYyO OOJBIINX JHAMETPOB, OCOOCHHO B
TBEPIBIX TPYHTAX, MNPUMEHSIOT 0C000 MOIIHBIE HAKUMHBIE YCTAHOBKU W3
HECKOJIbKUX JOMKpPATOB, CIOCOOHBIX co3narh ycuius O6osee 10000 kH, st Hux
HEOOXOMMBI MPOYHBIE YMOpPHbIE CTeHKH. Crnoco0 mpoJaBiuBaHUs OBIBACT C

PY4HO# pa3paboTKO# rpyHTa U MexaHH4YecKkoi (puc. 2.5).



ICIIB 1747 47 420 0 20 A7 2 o2
f 1'%

Puc. 2.5. Yemanosku 0ns npoxkiaoku mpydo memooom npooasiueanus:

a — npodasiusanue ¢ pyuHou paspabomrou epyuma, 6 — npooasausanue ycmaroskou CKB
Tnasmoccmpos ¢ mexanuzuposannoli paspabomkoii epyuma, 1 — Hacocnas cmanyus,; 2 — mpyoonpogoo;
3 — pabouuii komnogaH; 4 — 60000mMEOOHIL NOMOK,; 5 — mpyOOonpoeod (pymaap), 6 — 10b60sas ob6oenxa

(HodHC); 7 — npuemHblil KOMA0BAH, 8 — NPUAMOK 05 ceapku mpyo, 9 — nanpasusrowasn pama; 10 —
HasxcumHou nampyoox; 11 — naxcumnas saenywka; 12 — zuopodomxpamol; 13 — 6awmax,; 14 — ynopras
cmenka; 15, 18 — kanamoi,; 16 — poruxu; 17 — koew,; 19 — bapadban — nakonumens, 20 — ypasuumens,; 21
— HadicumHble wmaneu, 22 — mpasepca, 23 — nogopomusie (hnanyvl, 24 — nebedka; 25 — wnaisl

HanpasisAouel pamol.

[IpumeHeHrne pydHOM pa3pabOTKU TpPyHTA MpH MPOJABIMBAHUM MaJlo
sddextuBHo. [loaromy nisi OGecTpaHIIEHHON MPOKIAAKKA TPYOONPOBOAOB yalle

BCEro MPHUMEHSIOT YCTAaHOBKM C MEXaHM3HPOBAHHOW pa3paboOTKOM M yAaleHueM
IpyHTa



2.4 Ilpoxnanka Tpyd crnmocod60M ropu3oOHTAIBHOIO OypeHust

[Ipouiecc OypeHust U MPOKIAIKH 3BEHbEB TPYOONPOBOAA B CKBAKUHY MOMKET
OBITH pa3leabHBIM M COBMeENIeHHBIM. [Ipu pasmenpbHOM crocobe BHawane OypsT
CKBOXHMHY, a 3aTeM, IIOCJie W3BJCUYCHHUS] U3 Hee OypOBOrO HMHCTPYMEHTA,
MPOTACKUBAIOT TpyOomnpoBoA. [Ipu COBMEIIEHHOM METOJE OJHOBPEMEHHO C
MIPOJBIKEHUEM OypOBOTO MHCTPYMEHTAa MPOKIAIbIBAlOT TpyOy. s mpoximamku
TpyOONIPOBOJIOB CIIOCOOOM TOPU3OHTAIBLHOTO OypeHHs] MPUMEHSAIOT OypUJIbHO-
IIHEKOBYI0 ycTaHOBKY Tuna JIM-1 ¢ MexaHW4eCKUM MNPUBOJOM, CIIOCOOHYIO B
TJIMHUCTBIX TPYHTAX CO3/1aBaTh TOPU3OHTAIIBHBIE CKBAKUHBI JUAMETPOM /10 325 MM
u jamuHon no 40 m. Jlns mpokimaaku TpyOOINpoBOJIOB OOJBIIOTO JHaMeTpa
UCIIOJB3YIOT 3KCIEHTPUYHO-CBEPJIMIIbHBIC YCTAHOBKM THUIMA «3amopoXKbe» ¢
MUKIMYHBIM YAQJICHUEM I'PYHTa, OCHAIlEHHbIE HA0OPOM CMEHHOTO 00OpYAOBaHUS
JUTSL IPOKJIaiKu TpyO nuametrpom 325...377, 426...630 u 820...1420 MM myTeM ux
MOCJIEA0BATEILHOTO HapallMBaHUs B CKBaXKUHE 3BEHbSIMU JJIMHOW MO 6 M Mpu

CKOPOCTH MPOXOJKH 6...12 M B CMEHY.

bonee IIPOU3BOIUTEIbHBIMU M PacrnpOCTPAHEHHBIMU  SIBJISIFOTCA
YHHPUIHMPOBAHHbIC IIHEKOBbIC YCTAHOBKH rOPU30HTANbHOrO Oypenusi (YI'b
win I'b), B KOTOpBIX COBMENIAIOTCS MPOLECChl OypeHHs, MPOKIAAKU TPyO C
HEIPEPHIBHBIM YJaJICHUEM IpyHTa U3 3a00s (puc. 3.6, a). C MOMOIIBIO YCTAHOBOK
YI'b u I'b MOXHO TpOKIaAbIBaTh TPyOONpOBOABI B TpyHTax A0 [V rpymnmbl
nuamerpom 325...1420 MM nipoTskeHHOCTBIO 40...60 M nipu ckopocT OypeHHust OT
1,5...1,8 mo 12,7...19 w/u. Ilpomecc OypeHHS CKBOXHHBI W MPOKIAJKU
TpyOomnpoBoja ¢ noMonisio ycraHoBok YI'b u I'b crnenyromuii. B xone npokiaaku
HENpPEephIBHOE MEXaHHYeCKoe OypeHue CKBaKMHBI OCYLIECTBIsIETCS (pe3epHoi
TOJIOBKOW, a YJIAJICHUE Pa3pbIXJIEHHOIO0 IPYHTAa — BUHTOBBIM KOHBeepoM. Ha puc.

2.6, 6, nokazana ycraHoBka YI'b, cmonTupoBanHas Ha 6a3e Tpaktopa T-100M.
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Puc. 2.6. Becmpanweiinas npoxnaoxka mpy6 cnocobom opu3oHmanrbHo20 OYypeHus yCmanosKamy muna

YI'Eu b (a), YI'b na mpaxmope (6) u I[IM-800-1400 (8):

1 — pesicywas eonoexka, 2 — ynophulil akopv, 3 — noaucnacm, 4 — wnek; 5 — pama, 6 — nebeoka, 7 —
Kapoanuwll 6an, 8 — 0gueamensv Hympenme2o ceopanus, 9 — ean npusooa winexa, 10— xomymor,; 11 —
npokaaovieaemas mpyoa,; 12 — kpan — mpyboyxnaouux; 13 — mseosoe ycmpoiicmeo na mpakmope,; 14 —
ceapounblii 2enepamop, 15 — kopobka ombopa mowHocmu, 16 — onopuas nauma, 17 — monem; 18 —
pabouuii opean,; 19 — cosok; 20 — obotima bnoka, 21 — onopras cmenka, 22 — nanpasasiowas pama, 23 —
saxeam, 24 — nebedka nooauu; 25 — pazepy3ouno — msaeosoe ycmpoucmeo,; 26 — emxocmo, 27 —

Pasepy30uHblil 0OpaAmMHbLI KIANAH.

Pazpabortana taxke ycraHoBka ['b-1621 mns mpoknaaku TpyO (KOKYyXOB)

nuaMmeTpoM 1720 MM crtocoOOM TOPU3OHTAIHLHOTO OypEeHUs WM MIPOJIABIMBAHUS C



MEXaHU3UPOBAHHOW pa3pabOTKOM M TPaHCIOPTUPOBAHMEM TpyHTa M3 3a00s

IPOU3BOAUTENBHOCTHIO 10-12 M B cMeHy npu oO1el AJinHe NPOoKIaaku 10 60 M.

2.5 [IIpokaaaka padouyero Tpyoonponoaa B gpyriasipe

Pabounii TpyOonpoBo/, pa3MelleHHbI B (yTIIApe Ha y4acTKE IMOA3EMHOTO
nepexona, ABJIgeTcsl Hau0oJiee OTBETCTBEHHBIM YYaCTKOM BOJOBOJA, U MOATOMY K
HEMY NPEIbSBISIIOTCS MOBBILICHHbIE TPEOOBAaHUS, KAK B OTHOLLIEHUHU MPOYHOCTH,
TaK U HaJeKHOCTU. JlJI1 HEro MPUMEHSIOT CTalIbHbIE TPYOBI C TONIIMHON CTEHKH Ha
15...25 % Gonblie TONIUHBI CTEHKM OCHOBHOTO TpyOOomnpoBoaa. MOHTaX U CBapKy
pabodero TpyOONpoOBOJa BBHIIOJHSIOT Yallle BCErO HEMOCPEIACTBEHHO HA MECTE
YCTPOMCTBA MEpPeXo/ia, U3 OJAMHOYHBIX TPYO wiH miered juHou 1o 36 m. Ilocne
UCHBITAaHUS U yCTpaHEHUs N1e()EKTOB Ha HEro HAHOCAT CJIOM aHTUKOPPO3MOHHOM
W30JISIUUM, I NPENOXPAHEHHUs] KOTOPOW OT MEXAHWYECKHX INOBPEXKICHUN IPU
MpoKJagke TpyOormpoBoAa ero B mpeaenax (yriaspa GyTepyroT IepeBSHHBIMU

perKaMH.

Vknaaky pabodero TpyOompoBoja B GyTisipe OCYIIECTBISIOT CIOoco0aMu
MPOTaIKUBaHUS U NpoTackuBanus. [IpoTankuBanue NpUMEHSIOT MIPU YCTPONUCTBE
nepexoaoB u3 Tpyo auamerpom 10 1020 mm. [l npoTankuBanus TPyO UCTIOIB3YIOT
KpPaHbI-TPYOOYKIAAUUKHU TPpy30moabeMHOCThio 12...35 1. [lepen mporankuBanuem
Ha JIHE KOTJIOBaHa JIeJat0T HAPABIISIIOULYIO TOPOXKKY U3 ILIAaJl, YTOJIKOB U PEIbCOB,
Ha KOTOPYIO [OCJe CMa3KU COJUI0JIOM YKIaAbIBaOT TpyOorpoBoI. [lanee Ha Topue
byTiaspa KpemsaT OTTSHKHON posiMK (0JIOK), yepe3 KOTOPBIA MPOIYCKAIOT TITOBBIN
KaHaT ¢ KPIOKOM Ha KoHIle. Kprok 3aBojiT 3a cTeHKYy padodero TpyoonpoBoja, a
BTOPOW KOHEI[ KaHaTa 3alleIlIsIoT 3a KPIOK KpaHa-TpyOoykiamdnka. B mporecce
noAbeMa KPIOKa KaHAT HATSATUBAETCS U IOCPEICTBOM CHCTEMBI 3alIAaCOBKH €r0 Yepe3

POJIMK MPOTAIKKUBAET pabouuit TpyOonpoBoa B Gy TIIsIp.



IIporackuBanue pabouero TpyOONMpOBOJAa MNPUMEHSIOT MpPH YCTPOICTBE
nepexofgoB u3 Tpyd aumamerpom 1220 MM u Oonee. Ilpu 3TOM HCHOJIB3YIOT
TPakTOpbl, KPaHbI-TPYOOYKIAAUUKH WM TPUBOJHBIE UM pPY4HBIE JieOeaKU
rpy30MoabeMHOCTRIO 3...5 T. [lepen HagaioM mpoTackuBaHUsl TPyOOIIPOBO/IA, KaK
U MpU NPOTAJIKMBAHUM, YCTPAUBAIOT HAMPABISIONIYIO JOPOXKKY U €€ CMa3bIBalOT
CONMUI0JIOM. TSTOBBIA TPOC KPEMsT 3a CHElUaIbHBIM HAKOHEYHUK WU CKOOY,
IpUBapeHHBIE K TepenHeMy KOHIly TpyOompoBoja. Konelt Tpoca mpoTsruBaroT
yepe3 OTTSHKHOM OJIOK, 3aKpEIJIEHHBIM 6 KOTJIOBAaHE CO CTOPOHBI PACIONIOKEHUS
TATOBBIX MEXaHU3MOB, U HAYMHAIOT mpoTackuBauue. [locie mpoknaaku padouero
TpyOompoBoga B (yTiasipe MOHTHPYIOT CalbHHUKH, YCTPAaWBAIOT KOJIOALBI U

BBITIOJIHAIOT APYTUC pa60TI>I, MpCaAyCMOTPCHHBIC IIPOCKTOM.

2.6 MoHTax HaI3eMHBIX TPYOOIIPOBO/0B U NMPOKJIAIKA TI0KEPOB

2.6.1 Ha3nayenue u 00,1aCTh NPUMEHEHUS

Hanzemubple mnepexoisl TpyOONpOBOJOB YCTPaWBAaIOT NpPHU MPOKIIAJIKE
BOJOBOJOB 4YEpPE3 pPAa3JINYHbIE E€CTECTBEHHBIE WJIM HCKYCCTBEHHBIC IIPErpajbl,
Harpumep, rayOoKHe yIembs, PEKH, KeJIe3HbIe MIIM aBTOMOOUJIbHBIE JOPOTH, T. €.
B TE€X CIydasx, KOIJa IPUMEHUTH NOA3EMHYIO IPOKIAJKY HEBO3MOXXHO WIHU
HenenecooopasHo. 1o cBoell KOHCTPYKLIMH HaJ3€MHBIE IEPEXO0Abl TPYOOIIPOBOIOB
MOTYT OBITh TIOJIBECHBIE, BUCSIUME, a TAKKE BBITIOJHEHHBIE TT0 OAJIOYHON, apOYHOMH,
TpaneueuIaIbHOM U MOCTOBOM cxemaMm. lIpum ycTpoHcTBE TakMX MNEPEXOIOB
BO3ZHMKAIOT IPOOIeMbl 00ECIIeYEHUs MX OBBIIIEHHON MPOYHOCTH U YCTOMUMBOCTH,
HampuMep, OT BETPOBBIX M CHETOBBIX Harpy3ok, Hamenu. Ocoboe 3HaueHue
NpUOOPETAIOT 3a/1au 3allIMUThl TPYO OT KOPPO3HH, UTO TpeOyeT MPUMEHEHUs s
YCTPONCTBA TAaKKX MEPEXOJ0B TPYO C MOBBIIEHHOUN TOIIIUHON CTEHKU U TIOKPBITHUS
UX U30JISIIUEN YCUIIEHHOTO 1 0c000 ycusieHHoro Tuma. Kpome Toro, ux Heo6xoaumo
3alUTUTh  OT  BJIEKTPOKOPPO3UH,  OCOOCHHO  MEpPEeXoJoB  TpyOd  Haj

SHCKTpI/I(l)I/IHI/IPOBaHHBIMI/I JKCJIC3HBIMH J1OpOraMHu.



JI1oKEp — 3TO y4acTOK HAMOPHOTO TPyOOIPOBOA, MPOJIOKEHHBIN MO CKIOHAM
U JTHYy TJIyOOKOTO OBpara, OaJIKu WIIM TIOJl PyCJIOM pekH (KaHala), IMoj JOpOTOH,
pacnoyioxkeHHO B BbhleMKe. Oco0yi0 TPYIHOCTh TpPU YCTPOWCTBE IIOKEPOB
MIPEICTABIIACT JOCTaBKA M YKIIAJKa TPyO Ha KPYTHIX CKJIOHAX OBPAroB WM OaioK,
pPaBHO Kak M OTpbIBKA TpaHIIEd B Takux ycioBusx. Ho Hambosee CIOXHBIM U
TPYJOEMKHUM SIBIIIETCA MPOLECC MPOKIAAKU JTIOKEPOB Yepe3 BOJHBIE Mperpaabl —
peku, kaHaiel. [Ipu 3ToM TpeOyeTcsi MPUMEHSITh ClieliMaibHbIe CIOCOOBI PadbOT MpHU
YCTPOMCTBE MOJBOAHBIX TPaHIIECH M MPOKIAIKe TPyO, UX 3alIUTE OT KOPPO3UHU U
MPUHATHUS MEP MPOTHUB BCILIBITHSI.

[logBecHble M BUCSYME TEPEXOJbl CTAIBHBIX TPYOOINPOBOAOB dYalle BCETO
yCTPauBaIOT B MECTAX MEPECEUEHUS TPACCHI TPYOOIPOBOIOB IITyOOKUMHU YIIETbIMU

WJIU PEKAMM.

2.6.2 MoHTax MOABECHBIX TPYOONPOBOI0B.

Bnauane Bo3BOAST OeperoBbie W PYCIOBBIE OMOPHI (MUJIOHBI), a 3aTeM Ha
BEPXHUX PUTEIISIX TMUJIOHOB YCTaHABIMUBAIOT JBYXCTOCYHBIE CTPEJIOBBIE KpPaHbI
HY>XKHOI TIpy30N0ABEMHOCTH, OCHAIIAIOT MX CHENUAIbHBIMUA TpaBepCcamH s
MobEeMa, HABOJKHU M YKJIAJIKU pabo4YnX KaHATOB B OMOPHbIE THE3/a-0aliMakd Ha
MUAJIOHAX.

[IposieTHBIE CTPOEHUS OJTHOTPOJIETHBIX MEPEXO0B MOHTUPYIOT Ha Oepery 1o
OCH TIepexo/ia 10 MoAbeMa HEeCYIIMX KaHATOB Ha MUJIOHBI (TIEPBBINA CIIOCO0) WM Ha
BECY C BpPEMEHHBIX OIOp MOCIIe Mo hbeMa KaHaTOB Ha MUJIOHBI (BTOpoi crioco0). [Ipu
MEPBOM CTIOCOOE pa3MEUYCHHBIC HECYIIINE KaHATHI PACKIIAIBIBAIOT 10 OCH MEPEX0/1a,
a KOHIIbI UX 3aKPEIUIAIOT B aHKEPHBIX omnopax. /lanee K 3TUM KaHaTaM MPUKPETUISIOT
PaCIIOPKHU U y3JIbl MOJBECOK, MOCIIE YETO UX MOJHUMAIOT HA TUJIOHBI U 3aKPEIUISIOT,
MO/IBECKU MPUKPEIUISIOT K ceqiaM TpyOHoi mietu. [Ipu BTopom crioco6e MoHTaka
(puc. 1, a), mpuMeHseMOM JJisi YCTpoicTBa nepexoqoB JuinHou Oosnee 100 M, Ha
MUJIOHAX MOJHUMAIOT TOJBKO KAaHAThI, MOCJE 3aKPEIUICHUS] KOTOPhIX MOHTUPYIOT

MOJIBECKU TPyOOIpoBo/ia (0JTHOBPEMEHHO C IBYX CTOPOH NEPEX0Aa), UCTIONb3YS JJIs



ATOTO TEJIECKOMUYECKNE BBIMIKH. 3aKPENUB BCE TMOJBECKH C HEOOXOIUMBIMU
JETASIMU, PUCTYNAIOT K MOHTaXy TPyOOIpOBOIa.

["'oToBbIe O10KK TPyOOIIPOBOAA U3 IBYX IieTed (MmrHOM 10 40 M) CKpEIIsSIOT
MEXIy COOOM KECTKHUMH CBS3SIMH WM TIOJAlOT B 30HY MOHTaka Ha Oapkax u
NOHTOHaX. MOHTaX BEAyT OJHOBPEMEHHO C IIPaBOrO H JIEBOTO OEperos,
paBHOMEpPHO W TIOCIEIOBATEIIbHO 3arpyXasi Hecyllue KaHaThl. B mpoekTHoe
MOJIOKEHUE TUIETH ¢ Oap>K MOAHUMAIOT CHCTEMOH TOJIMCIIACTOB, TPUKPETUICHHBIX K
HECYIITUM KaHaTaM Mepexoja, a OeperoBble MIeTH MOHTHPYIOT METOJIOM HaJIBUKKH
C TMOMOIIIBIO0 TeX ke mojucnacToB. [locie 3akpenneHus mieTeil TpyoomnpoBOI0B B
MIPOCKTHOM TIOJIOKEHUU W TOJABECKAaX WX ICHTPHUPYIOT M cBapuBaroT. OKOHYHB
MOHTaXX, BBIBEPSIOT TMPOTUO HECYIIMX KaHATOB M TMOJIOKEHUE THIOHOB,
OKOHYATENbHO 3aKPETUIAIOT BCE DIIEMEHTHI Tiepexoia. B 3akimrouenne TpyOoonpoBos
UCIIBITHIBAIOT, OKPAIIMBAIOT €ro W YCTPAaWBAIOT TEIUIOBYIO H3OJSIIUIO (TpU
HEO0OXOIMMOCTH). AHAJIOTUYHO MOHTHPYIOT TOJIBECHBIE TPYOOIPOBOJIBI Yepe3
JIOpOTH, TIYOOKHE OBpard W T.JA. MHOTOIPOJICTHBIE TEPEXOAbl MOHTHPYIOT

OITMCAHHBIM BBIIIIE CIIOCOOOM I10 IIPpOJICTaM.

2.6.3 MoHTa:X BUCAYHMX TPYOOIIPOBOIOB.

MoHnTax TpyO Ha MUJIOHBI OCYIIECTBISIOT METOJIOM MO bEMA WIIM HAJBUKKHU.
[Ipu oOomx MeTogax BHAYalle YCTAHABIMBAIOT TWIOHBI M  MAaCCHUBHBIE
JKe1e300€TOHHBIE IKOPS C MPUKPEIICHHBIMU K HUM OTTSKKaMH. 3aTeéM MOHTUPYIOT
CTOSIKM C KOMITCHCAITMOHHBIMU TIETIISIMH TpyOompoBojia. Jlamee Mex 1y nujgoHaMu
Ha TIOTJIaBKaX WMJIM BPEMEHHBIX OMOpPaX BHIKIAABIBAIOT IUIETh TpyOompoBoaa. [1pu
MOHTa)X€ TPyOONpoBOJa METOAOMIOAbEMA IUIETh B MPOEKTHOE MOJIOKEHUE
MOTHUMAIOT CHHXPOHHO JIEHCTBYIONTUMHU Ha 0O0OMX MUJIOHAX TOJIUCIIACTAMHU, TIOCTIe
YEro €ro COEJUHSIOT C y3JaMU MOJBECOK M MarucTpalibHbIM BOJOBOAOM. [lpu
MOHTa)X€ METOJOM HaJBWXKKU (puc. 2.7, 0) MexIy NuwioHaMH Ha OJioKax
HATATUBAIOT BPEMEHHBIM MOHTAXHBIM TPOC, a K TPyOONpPOBOJY, YJIOKEHHOMY Yy

OAHOI'0 M3 IMHUJIIOHOB, KPCIIAT TSATOBBIN TPOC U YCPE3 KAKIbIC 14...15 M Ha )KECTKHX



ctoiikax — ponuku. O6a Tpoca mepedpachiBatOT Yepe3 0JI0KU Ha BEPIINHAX IMJIOHOB
¥ KpeIsT K TATady Ha IMPOTHBOIIOJIOKHOM Oepery. 3areM JABYMsS WJIH YEeTHIPbMsI
KpaHaMHU-TPyOOyKJIaTdMKaMH TIOATOTOBJICHHYIO TUIETh TPYOOIPOBOA TOJHUMAIOT
¥ ITOJIAfOT TaK, YTOOBI OHA MTEPEeMEIAIach K MPOTHBOIOJIOKHOMY ITHIIOHY, OITUPASICh
pOJMKAaMM Ha MOHT@XHbIH Tpoc. [lneT mnpHUaarOT NPOSKTHBIM MPOTHUO,
NPUKPEIUIAIOT €€ K TMOJBECKaM IMUJIOHOB M CBAPHBAIOT B OJHY HHUTh C y4acTKaMHU

TpyOOIIPOBOIOB 110 00 CTOPOHBI MEPEXO0IA.

Puc. 2.7. Monmaoic nodsechvix u sucsuux mpybonpogooos

1 — nunonwl, 2 — noaucnacmet, 3 — pabouuil Kanam ¢ noogeckamu, 4 — omeoouvle O10KU, 5 — sAKOPb, 6 —
nocmosiHvle onopul, 7 — nebedka c noaucnacmamu, 8 — noosecHot mpyo6onpogoo, 9 — epemennas onopa,
10 — 6noku (ponuxu) na nodseckax wepes 12...14 m, 11, 12 — mseoswiii u monmasicuwlii mpoc, 13 — necywuil
mpoc, 14 — xamxu, 15 — npomackugaemas cexyusi mpyoonpogooa, 16 — kamxoeasn onopa, 17 — nonmoH c

Kamkoou onopot, 18 — mpoc k n1ebedxe



[Tpn MOHTa)ke BAaHTOBBIX MEPEXOJOB, JOCTYIHBIX ISl TUIABYYUX CPENICTB, IS
MOHTa)Xa TpPyOONpPOBOAOB YCTPauWBAIOT IUIOLIA/IKU, PACCTaBISEMbIE II0 CTBOPY
nepexo/ia B mpejierax 3epKajia BoJbl HA MUHUMAJIbHO BO3MOXHOM PaCcCTOSIHUM APYT
ot apyra (puc. 2.7, B). Hecymiue u BeTpoBble KaHAThl MPOTACKUBAIOT C TTIOMOIIIBIO
BPEMEHHOI'O TATOBOTO KaHaTa U JIeOEIKH B HATSHYTOM COCTOSIHUHM, YTOOBI OHU HE
COIIPUKACAINCH C BOAOH, MOCJIE YEro UX MOAHUMAIOT HA MUJIOHBI. MOHTaX, CBApKy
Y TUPABINYECKOE UCTIBITAHUE MMOATOTOBIEHHON TUIETH TPYOOIPOBOIa BBIIOIHSIOT
Ha MOHT&XHOM IUIOIIAJIKE, PAacIOJIOKEHHOM B CTBOpE Iepexona Ha Oepery.
['0TOBYIO TUIETh MPOTACKMBAIOT C MOMOIIBIO JIEOEIKH WM TPAKTOpPa M TITOBOTO
KaHaTa. B 3aBUCHMOCTH OT JUIMHBI IPOJIETA U BBICOTHI O€pera MJIeTh MPOTACKUBAIOT

I10 INIABYYHM OIIOpaM HJIH 110 OIIOPHBIM CaJIaM ITPOJICTHOI'O CTPOCHU:.

2.6.4 MoHTa:x 0aJ10YHBIX U APOYHBIX CAMOHECYLIUX TPYOOIIPOBOIOB.

basiounble mepexoapl MOHTUPYIOT B JiBa 3Tama: BHAyaje€ YCTAHABIUBAIOT
OMOpBI, a 3aT€M HAJABWXKON WM MOABEMOM MOHTHUPYIOT TpyOompoBoa. Ecnu
nposet npesbimaet 50 M, yCTaHABIMBAIOT MPOMEKYTOUHBIE OMOpPHI (puc. 2.8, a).
[Ipy mMeTone HAIBMKKHU IUIETH TPYyOOINpPOBOAA HA KaTKax JieOeakamu (TATOBOWM U
TOPMO3HOW) HAJABUTAIOT Ha onopsl. Ilpu ycTpoilcTBE OJHOMPONETHBIX 0aTOYHBIX
MEePEXO0/IOB U3 OJTHOM CEKIMU WIM IUIETA MPU JOCTYIIHOM MEpPEeXoje IJsl MalluH
cOOpKY, CBapKy W THUJIPABIMUECKOE UCTIBITAHKUE TUIETH BEAYT Ha JTHE MPENSITCTBUSI.
Eciu Heo0x01MMO B TaKUX YCIOBUSIX CMOHTHPOBATH MHOTOIIPOJICTHBIN MTepexo1, TO
IJIETU JOCTABJISIOT HEMOCPEICTBEHHO K €r0 OMOpaM M 3aTEM KpaHAMM YKJIaIbIBAIOT
B IIPOEKTHOE MojoxkeHue (puc. 2.8, a). [Ipu HegOCTYNMHOCTH TIepexo/ia Jisd MalluH
IJIETU JOCTABJISIOT K MECTY MOHTa)Ka MO BOAE M 3aTEM MOHTUPYIOT IUIaByYHMMU
kpanamu. lIpocreiiiue ogHOMpONETHBIE OalOYHBIE TMEPEXOJbl Yepe3 BOJHBIE
MPENATCTBUS MOHTUPYIOT CIIOCOOOM TIpoTacKkuBaHus (puc. 2.8, 6) ¢ mociaeayommum
MOIbEMOM U YKJIAJIKOW KpaHaMH Ha Omopsl (puc. 2.8, B).

ApouHbI€ TTepexoibl TPyOOIPOBOIOB MOHTUPYIOT U3 YKPYITHEHHBIX OJIOKOB —



nosyapok (puc. 2.8, r). HaunnatoT MOHTax ¢ yCTpoWcTBa OEperoBbIX yNMOPOB C
OCTaBIICHHBIMU THE3AaMH M 3a0CTOHHMPOBAHHBIMA METAJUNIMYECKUMHU OMOPHBIMU
pamamu. 3aTeM Ha CHENUAJbHBIX CTEHAAX TOTOBAT K IOABEMY MOHTAXKHBIE
anemMeHThl (ronyapku). IIpu mepeceueHUn >KeNe3HOAOPOKHBIX MYTEH apouHbIN
MEPEX0/] MOHTUPYIOT JKEJIE3HOAOPOKHBIMU KpaHaMHU C HCHOJIb30BAHHEM IIepe-

JBM)KHOM BPEMEHHON MOHTa)KHOM omopkI (puc. 2.8, n).

Puc. 2.8. Monmadsic 6anounbix u apounsblx camoHecywux mpyoonposooos
1 — ynoorcennvii mpyoonposoo, 2 — akopb, 3 — MOHMANCHBLIL cMbIK, 4, 5 — onopul (epementvle u
nocmosiuHole), 6 — MOHMAMdCHbBLE dNIeMEHMbL, 7 — OMMSIICKU, 8 — INeKmpoceapouHvlil azpecam, 9 —
npomackusaemas cekyust mpyboonposooa, 10 — saznywxa co ckobou, 11 —mpoc k mpaxkmopy uu
nebeoxe, 12 — ykaaodvieaemas cexyus mpybonpogooa, 13 — asmoxpan uiu mpyboyxiaouux, 14 — mygpma c
noonsmuuxom, 15 — mpaeepca, 16 — pacmsoicku, 17 — onopa ¢ domkpamom, 18 - dcene3no0opoxchas
naamgpopma ¢ MOHmMaxcHou onopot, 19 — banodasicu 0t 3amuvikanus apku, 20 — dncene3no0opoNCHbLI
Kkpan, 21 — eycenuunsiii kpaw, 22 — niowadka ykpynHumenvrot coopxu cexyuu, M1-2, M-3, M4-5, M6-7

— MOHMAINCHBLE dIEMEHMbL APOUYHO20 nepexoda.

2.6.5 TIpokiaaaka JI0KepoOB
Yacte TpyOONpoBOJa, MTPOXOJslas 4Yepe3 BOJHBIM IMOTOK, OBpar WU

MO/I3EMHOE COOPY)KEHHEe, MOXKET ObITh yCTpOo€Ha B BHjE Arokepa. J[rokep — 3To
W30THYTHI y4acTOK TPYyObl, TOPU3OHTAIbHAS YacCTh KOTOPOTO JICKUT Ha JHE
BOJTHOT'O TTIOTOKA WJIK HUXKeE AHA. J[FoKepHbIe TPYObl MOTYT 3aOJHSATHCS MOTHOCTHIO

1 yacTU4HO. [IepBblii Ciyyall BCTpEYaeTCs NpU NEPECEUYEHNN TIOKEPOB C PEKAMU U



OBparaMu, a BTOPOH — C IPYTUMH TPYyOOTIPOBOIAMH, JICHKAITUMHI C HUMUA HA OJTHOM

ypoBHe. Cxema Jirokepa mokasaHna Ha pucyHke 2.9,

Puc. 2.9. Cxema owxepa:

a — npu nepeceveruu ¢ 000moxamu,; 6 — npu nepeceyenun ¢ mpyoonpogooamu

Jrokep mpencraBisieT coOO0M KOHCTPYKIIMIO, PaOOTAOIIYIO I0J] HAIlOPOM U
HEJOCTYIIHYIO 1Jis1 ocMoTpa. [lodToMy mpu ero ykiagke MPUMEHSIOT P Mep,
o0ecTieurBarOIIMX CBOOOHOE JBIKCHUE KUIKOCTH 0€3 3aKymnopkKu. J{jis1 3Toi 1enu
Ha OJTHOM, a MHOT/Ia ¥ Ha 000MX KOHIIAX JIOKepa COOPYKAOT 0CATOTHBIC KOJIOIIIBI
—  TpA3ENOBKH, CHaOKGHHbIE pemieTkamMud. Kpome Toro, ycTpauBaroT
MPUCIIOCOOJICHUST  JUIs TIPOMBIBKM  JIFOKEPOB  BOJIOM; YTOOBI 0OCCIICUUTH

A0CTAaTOYHYHO CKOPOCTD, IMOIICPCUYHOC CCUCHUC X ACIIAIOT HAMMCHBIIIHNM.

Bo u3bexanue noBpexXIeHUs NpU NEPECEUCHUHN PEKU JIOKEpPhl MOMEIIAIOT B
TpaHIICIO, BBIPHITYIO HA JHE Ha IiayOWHY, MPU KOTOPOH BO3MOKHO HOPMAaJIbHOE

CYJI0XOJICTBO.

B HacTosiiee Bpems ITIOKEphI YKIIAJIBIBAIOT TJIABHBIM 00pa3oM M3 CTaJbHBIX
TpyO, COEIMHEHHBIX MEXIy Co00l CBapkod, 4YTO oOecrneyuBaeT OONBIIYIO

MMPOU3BOAUTCIBbHOCTDL U IMOBLIICHHUEC KAYCCTBA CTPOUTCIIbHBIX pa60T.

[Tpoxnanka MIOKEPOB M3 CTAJIBHBIX TPYO Yepe3 PeKH COCTOMT U3 CICAYIONIUX
MIPOLIECCOB: pa3pabOTKU TPAHUIEH HA JIHE PEKH; MOHTaXXa TPyOOIpPOBOA; YKIAIKU

TpyOOTIPOBOIa B TIOJIBOJHYIO TPAHIIICIO; TUPABINYECKUX HCTIBITAHUN €ro.

Pa3paboTky TpaHmieil moj BOJOW MPOM3BOASAT pa3HbIMU CHoco0aMu B

3aBUCHUMOCTHU OT MCCTHBIX YCHOBHﬁ.



[Ipu mnepeceyeHnn OONBIIMX CYJOXOAHBIX PEK IS PbIThS TpPaHIIEH
1eJIeCO00pa3HO MPUMEHATH JAHOYTIYOUTENbHBIE CHapsIbl - 3EeMJIECOCHl U

3CMIJICUCPIIAJIKH.

JIOBOJIBHO 4acTo MOABOJHBIE TpaHUIEW pa3padaThIBAIOT € IOMOLIBIO

CKpernepHoi ycranoBkH (puc. 2.10).

 Tovdonaate?

—

Puc. 2.10. Pazpabomxa no08ooHoli mpanuiey KaHamHbIM CKpenepom

Takast ycTaHOBKa COCTOUT U3 KQaHATHOTO CKpernepa, CHa0KeHHOro 0€310HHBIM
KOBIIIOM W JBYMsI TPOCAaMH — TSATOBBIM M XBOCTOBBIM. TpPOCHI TIEPEKUHYTHI Uepe3
OJIOKH, TIPUKPEIUICHHBIC K JIBYM MayTaM, PacIlOJOKEHHBIM IO OCH TpPAHIIEH II0
obouM Oeperam pexu. KoHIIbI TPOCOB HaMaThIBaIOT Ha OapabaHbl IByxOapabaHHOM

JIEOEIKH.

beperoBsie ydyacTku OObIYHO pa3pabaThIBalOT APYTHUMH MeXaHu3MaMu. J[HO
TpaHIIEH J0 YKJIAIKU TPyOONpPOBOJa MPOBEPSIOT C MOMOIILIO HUBEIUPA U PEeEK.
HampaBnenue ee 10KHO ObITh MPSIMOJIMHEHHOE WK C U3JIOMaMH, JTOITYCKAIOITUMHU

KpHUBU3HY paauyca He MeHee 400 m.

COopky cTanpbHOTO TPYyOONpPOBOJIa MPOM3BOIAAT Ha Oepery Ha OpeBHaX —
CTamnesiX, KOTOPhIC YKIAIbIBAIOT CTPOTO TOPU30HTAILHO. bpeBHA, pacmooKeHHbBIE
OMKe K ype3y BOJBI, MOMEMIAIOT Ha CBAasX C YKJIOHOM, OOJIETYAIOIUM CITyCK
TpyOomnpoBoaa Ha Boay. CTBIKH TPYO COSTUHSIOT AJIEKTPOCBAPKOW M yCHIIMBAIOT
MydpTamu. ['mapaBIudecKkoe HCHBITAaHHE TPYyOONPOBOJA TPOU3BOMIT JBAXKIIBI:
MOCJIE CBapKU OCHOBHBIX INBOB M MOCJE YCHJICHUS MypTamMu. YUHUTHIBasi 0COOYIO
OTBETCTBEHHOCTH PaOOTHI AFOKEPA, MPOU3BOIAT MHOT 1A M TPETHIO TPOBEPKY — MOCIIC

YKJIaJK1 €ro Ha MECTO, HO 10 3aCBIIIKH.



JIJIs 3aIIUThl CTANBHBIX TPYOOIPOBOJIOB OT KOPPO3HMHM ITOCIIEC CBAPKHU JOKEpa

Ha TPyObl HAHOCAT OUTYMHYIO U3OJISIIHIO.

HaunGomnee pacpocTpaHeHHBIN cIOCO0 YKIAAKKA TPyOOIPOBOIA — 3TO CIIOCO0
npoTtackuBaHus. Ha Oepery peku B HampaBJICHUH OCH JIFOKEpa B TPAHIIEE WM BHE
€c TPOKIAJBIBAIOT Y3KOKOJICHHBIA PEICOBBI MYyTh IO BO3MOXHOCTH C
HE3HAYUTEILHBIM YKJIOHOM B CTOPOHY PEKH; JUTMHA ITyTH JIOJDKHA OBITH PaBHOU
JUIMHE TpyOorpoBoaa. Ha penbcax yCTaHaBIMBAIOT BAarOHETKH Ha PaCCTOSHHU

okoJji0 20 M apyr ot Apyra (puc. 2.11).

Xbocmobou mpoc
Taeoboid  mpoc

Puc. 2.11. Bepezosoe ycmpoticmeo 05 npomacKusanus mpyoonposooa

Ha BaroneTku ykiaapiBatoT TpyooripoBo. i npeaoxpaHeHus OT 3aCOPEHUS
KOHIIBI €T0 3aKpBIBAIOT 3arilylkaMu. [lepensrxenue qrokepa, yCTaHOBIEHHOTO Ha
BAarOHETKaX, MPOU3BOIAT C MOMOILBIO TPOCA, OAUH KOHEL KOTOPOTO 3aKpEIUIEH B
Topue TpyOompoBoAa, a Jpyrod TNpPUKpEIVIeH K JeOeake WIM TpakTopy,
HaxoJsAmuMcad Ha Jpyrom Oepery peku. I[lpm mnpoTackuBaHuu TpyOOIPOBOJ
YKJIAABIBAOT I10 JIHY BBIPBITOM MOJBOAHOM TPAHIIEH, & BATOHETKA OTKATHIBACTCS B

cTOpOHY. UTOOBI AIOKEp HE BCILIBLI, €r0 3arpy»aroT 0aniacToM.

Yxnanky tpyo aumamerpom 6osee 400 MM y100HO MPOU3BOIUTH C TIOMOIIIBIO
MOHTOHOB. [IOHTOHBI TPHMEHSIOT TakKe W B TEX CIyYasX, KOrJa IIOKEphI
MPOKJIA/IBIBAIOT Yepe3 OYCHb IIMPOKHUE PEKH, O3epa WM TPOJUBBI, KOTIA

NPOTACKMBAHUE CBAPEHHOTO Ha Oepery TpyOoIpoBo/ia OCYIIECTBUTh HEBO3MOXKHO.



2.6.6 TexHOJIOrMS CTPOUTEIHCTBA JIOKEPOB Yepe3 «Cyxue» oBparu (0ajku), 1
BO/IHbIE MPerpaabl

[Ipoknagka TpyOONpPOBOAOB [IOKEpa MO JHY CYXUX OBparoB M 0Oajiok
OCJIOXKHSIETCS] HEOOXOAMMOCTBIO MPOU3BOJICTBA PAOOT B YCIOBUSIX KPYTHIX CKIIOHOB.
[Ipy 5TOM B 3aBUCHMOCTH OT HMX KPYTH3HBI MPUMEHSIOT Pa3IU4YHbIE METOJbI
MOHTa)ka TpyO, B TOM YHUCJIE «CBEPXY BHU3Y», KCHU3Y BBEPX» U KOMOMHUPOBAHHBIM
METO0M. MOHTaX «CHHU3Y BBEPX» BEAYT C JOCTABKON TPYOHBIX CEKLIMI Ha CKIOH
KpaHamHu-TpyOoyknagunkamu (puc. 2.12, a), TpakTtopamu uiau JnedeaKaMu,
YCTaHOBJICHHBIMHU Ha BepXy ckioHa (puc. 2.12, 6). IIpu ykione g0 20° u xoporiem
COCTOSIHMM TPYHTa TPYOBbI UM CEKLIUU JOCTABISAIOT K MECTY MOHTa)Ka TPaKTOpaMu
Y HapalMBaloT MOCIEeA0BATENbHO. [[pUCTBIKOBKY MPOU3BOIAT C HOMOUIBIO OJHOTO
WIH JIByX TpyOOykiaauukoB. [Ipy MOHTaxe ¢ MOMOILBIO JIEOEKH IJIMHA CEKIUil
MOJKET OBbITh 3HAUMTEIbHOW. MOHTaX TpyOOmpoBOJa AIOKEpPa METOAOM «CBEPXY
BHM3» MOKHO BECTU Ha JIIOOBIX CKJIOHAX, HO 0oJiee 1es1eco00pa3HO MpU KPYThIX
(puc. 2.12, B). Ilpu sTOM COOpKY M CBapKy TpyO WIJIM UX CEKIMH BeayT 0e3
paboTaIMX Ha CKJIOHAaX MAIIMH U MeXaHU3MOB. [IepByr0 CEKIMIO OMyCKaroT B
TPaHILEIO OJHUM WM JBYMsI KpaHamH-TpyOoykimaguukamu Ti1 u To u kpensT ee
TpocamMu K Tpaktopy Tp:i BHu3y U Tpz BBepxy. Tpakrop Tpi mporackuBaer
HapaluBaeMblil TPyOOIpOBO BHU3, a TPz yIEPKUBAET €r0 OT CAMONPOU3BOJILHOTO
CIIOJI3aHUS NPHU CTBIKOBKE KAXIOW NOCHEAyrolen cekuuu. llocne mpucThikOBKH
BBEPXY OUYEpPEAHOW CEKUHUU TPyOONpOBOAA NMPOTACKUBAIOT BHU3 HA JJIMHY 3TOU
cekuuu (puc. 2.12, r). Bo uzbexaHue NOBpeKICHUN H3OJSIIMOHHOTO MOKPBITHS
TpyOOIIpOBOJa TMOBEPX H3OJSILMU JAeNaloT (yTEpOBKY U3 JIEPEBSHHBIX peEeK.
JlroKkepbl yepes Malible OBparu MOHTUPYIOT U3 OJHOTO WJIM HECKOJBKHUX AJIEMEHTOB,
KOTOpBIE€ U30JUPYIOT, PYTEPYIOT, YKIAAbIBAIOT B MPOEKTHOE MOJIOKEHUE U 3aTeM
COEIUHSIOT C TPYOOIPOBOIOM.

[Ipouiecc mpoKIagKU AIOKEPOB YEpe3 BOJHBIE Mperpajbl OTIWYAETCS
MOBBIIICHHON CIIO)KHOCTBIO M TPYIAOEMKOCTBIO pPabOT, M MOITOMY K HEMY

HCO6XO,III/IMa TIODAaTrcjibHasd IOATOTOBKA. ]_—[J'I}I 9TOro cCJjcayer YyCTpoOuTb H



00opyioBaTh OEPEroBYI0 U IJIABYYYI0 MOHTQXHYIO IUIOIIAAKY; CIUIAHUPOBAThH
Y4aCTOK CTPOUTENHCTBA U YCTPOUTD MOIBE3/Ibl; YCTAHOBUTH CTAMENH; OJITOTOBUTH
TPaHCIOPTHBIE CpPENCTBa U Takenax (ne0eqku, MONUCHACThl, SKOpPS U Ap.);
MOATOTOBUTh CHWJIOBBIE U BJEKTPOOCBETUTENbHBIE CETH; JOCTABUTH ILJIABYUYHE
cpelcTBa — Oapku, MOHTOHBI, KaTepa U Jp. Takke 3aKperiaioT CTBOP Iepexoja
(mroxepa), TPOBOAST THAPOJOTHYECKUE U TUIPOTEOJIOTMUECKUE H3MEPEHHUS
(3aMepsItOT YPOBEHb BOJIbI U CKOPOCTH IIOTOKA, MPOBEPSIIOT COCTOSIHUE JHA M
COOTBETCTBHE €ro MPOECKTHOMY MpOQWI0, HAIMYME HAHOCOB MW T.I.). 3aTeM

MPUCTYMAIOT K pa3paboTKe OEPEroBbIX U MOABOIHBIX TPAHIIIEH.

y 5051 K
3 \ Toyoa
o s
YskoKoneixa "J uY
T
\Bazaﬂemm I;—-@ e

‘ ~Bazonemor

Puc. 2.12. Cxemvl yxnaoku mpybonposo0os Ha CKIOHAX 08pa208 U DALOK Npu CIpoumenbcmee 010Kepos
1 — yrraowieaemsiti mpyoonposoo, 2 — cmeikyemas cekyus mpyo, 3 — akopawuii mpoc, 4 — oocmasisemas
cekyusi, 5 — mseoswill mpoc, 6 — nebeoka, 7 — mpanues, 8, 9, 10, a maxace T, T1 u T — mpyboyxnaouuxu,
11 — uzonuposannas mpyoéa, 12 — 3axcummusiil 3axeam, 13 — monmasicnas niowaoka, 14 — napawusaemas

niems mpyooyxnaouuka, 15 — canxu, 16 — 3aenywxa, Tp1, Tp2 — mpakmopol

JIroKkephl yepe3 MENKHe PeKH W PyYbUd COOPYKAIOT B OCHOBHOM B TpaHIIIEsX,
MIPOKJIAJIBIBAEMBIX B MEPHUOA MEIKOBOABS. [Ipy 3TOM MOTYT OBITH HMCIIOJIb30BaHbI
CJIeyIone CrocoObl paboT: ¢ BPEMEHHBIM TEPEKPLITHEM pycia IaMOoi; C
MIPOXO0JIOM DKCKAaBaTOpa Mo JHY BOJIOTOKA; C OTBOJAOM BOJHOTO MOTOKA Ha TIEPHOJ]
MPOKJIAIKA JIOKepa B JAPYroe pycio; paboToi skckaBaTtopa ¢ Oepera. Ilpu
YCTPOWCTBE MIOKEPOB dYepe3 Ooibline W TiayOOKHe BOJHBIC Mperpaasl padoThI
3HAYNTEIBHO YCIOKHSIIOTCS U B 3aBUCUMOCTH OT XapaKTepa U BEJIMUHHBI ITPETPaIbI,
BpPEMEHH MPOKJIAJKH JFOKepa (JIETOM HIIM 3UMOM ) TPUMEHSIOT Pa3InIHbIE METOIbI

paboT U MEXaHU3MBI.



TexHOMOTHYEeCKUiA TPOIIECC MPOKITAIKH IMOABOIHBIX TPYOOIIPOBOIOB TIOKEPOB
BKJIIOYAET CJIEIYIOIINE ONIEPALUU: 3aBO3 TPYO, MAaTepUaIoB U 000PYI0BaHUS; PHITHE
TIOJIBOJHBIX TPAHIIIEH; CBAPKY TPyO B CEKIIMU 3aTEM B IUIETH C IPOBEPKON KauecTBa
CTBIKOB; THIPABIMYECKOE WCIBITAHWE IUJICTH; YCTPOWCTBO aHTHUKOPPO3UOHHOM
U30JSIIAA U PYTEPOBKH; OANTAaCTUPOBKY TPyOOmpoBoaa (K MOMEHTY OKOHUYaHHS
MOJIBOAHBIX 3EMIITHBIX pPAa0OT IUIETh TPYyOONpoBOJa [IOKEpa MJODKHA OBITh
MOJTHOCTHIO TOTOBA K YKJIAJIKE; K 3TOMY CPOKY JOJDKHBI OBITh TOTOBBI TaKXKE BCE
CITyCKOBBIE yCTPOWCTBA U MOHTa)KHBIE MEXaHU3MBI ); YKIIAJKy TPyOOIIpOBOa Ha THO
W 3aChITIKY TpaHiieu. [Ipu coopyXKeHUH TOIBOJHBIX TPYOOTPOBOJOB MX MOHTAX,
CBapKy CTBHIKOB, M3OJISAIIUIO W HCIBITAHUE BBIMOIHSIIOT Yallle BCETO Ha OeperoBoi
TUTOIIAJIKE.

JInst  yKIagKd TOABOTHBIX TPYOONPOBOJOB MPHUMEHSIOT YHUBEPCATHHBIC
IJIaBy4re KpaHbl rpy3onoabeMHocThio 10...60 T, a Takke CyXONMyTHbIE KpaHBI,
yCTaHaBJIMBaeMbIe Ha Oapkax.

BrImmoTHIB  HEOOXOIMMBIE TIOJATOTOBHTEIBHBIE pPa0OThI, MPHUCTYMAOT K
3eMJIIHBIM paboTaM, MpUYeM BHayaje Ha Oeperax — K pa3paboTke MOIXOJI0B U
TpaHIIEH K BOJHOMY IPEMSATCTBHIO, a HA OJHOM M3 OCpEeroB — K IUIAHUPOBKE
TUTOIIAKY ISl CBAPOYHBIX M M3OJISIIMOHHBIX PaboT. 3aTeM mepexoisaT K padoTam
M0 YCTPOWCTBY IMOJBOJHBIX TPAHIICH, KOTOPHIE SBISIOTCS HAauOOJee CIOKHBIMU,
TPYJOEMKHMH, JAOPOTOCTOSIIIUMH U TPOJODKUTEILHBIMU B OOIIEM KOMILIEKCE

paboT MO CTPOUTENHCTBY JIOKEPOB.

2.7 WcnbpiTaHWe U NPUEMKAa HATIOPHBIX U CAMOTEYHBIX TPYOONIPOBO/IOB.

2.7.1 UcnbiTaHus TpyoONPOBOIOB
Hamopaple u camoTeuHble TPyOOTPOBOABI BOJOCHAOKEHHUS W KaHAJIU3allUU

HUCIBITBIBAIOT HA IIPOYHOCTL U IJIIOTHOCTDH (FCpMeTI/ILIHOCTB) TrHApPaBIMYCCKUM HIIN

MTHEBMATHYECKUM CIIOCOOOM JIBaXK/BI (TTPEABAPUTEIILHOE M OKOHYATEIIHLHOER).

[IpenBapuTenbHOE UCTIBITATEIbHOE (M30BITOUHOE) THIPABINUECKOE JIaBICHUE

IIPpH UCIIBITAHWHU HA IIPOYHOCTH, BBIMIOJIHACMOC 10 34CBhIIIKHW TPAHIICH U YCTAHOBKHU



apMaTypsl (THAPAHTOB, MPEIOXPAHUTEIBHBIX KJIANaHOB, BAHTY30B), JOJKHO OBITH

paBHO pacueTHOMY paboueMy JaBJICHHUIO, YMHOKEHHOMY Ha ko3 duruenrt 1,5.

OxoHYATEIbHOE UCITBITATEILHOE THAPaBIMYCCKOC JaBJICHUC ITPU UCIIBITAHUAX
Ha INIOTHOCTD, BBIITOJHACMBIX ITOCJIC 3aCbIIIKU TPAHIICH W 3aBCPIICHUS BCCX pa60T
Ha JaHHOM Y4acCTKC TPY6OHp0BOI[a, HO J0 YCTaHOBKH IT'naApPaHTOB,
NpCaOXPaHUTCIIbHBIX KJIAIIAHOB U BAHTY30B, BMCCTO KOTOPBIX Ha BPCMA UCIILITAHUS
YCTaHAaBJIMBAIOT 3aIJIYIIKH, TOJIDKHO OBITH PaBHO paC4CTHOMY pa6oquy JaBJICHUIO,

YMHOKEHHOMY Ha K03 ¢unuenr 1,3.

Jlo mpoBelleHHs WCHBITAHUS HAMOPHBIX TPYOOINPOBOIOB C pacTpyOHBIMU
COCIMHEHUSAMH C YIUIOTHUTEJIBHBIMU KOJIBLIAMHU IO TOpLIaM TpyOOIpoBoaa W Ha

OoTBOJdAax HGO6XOI[I/IMO YCTpanuBaTb BPCMCHHBIC UJIN ITIOCTOSAHHBIC YIIOPEI.

[IpenBaputenbHOE THUAPABINYECKOE HCIBITAHUE HAMOPHBIX TPYyOONPOBOIOB

CICOAYCT IIPOU3BOANUTDL B CICAYIOIICM ITOPAIKE:

— TpyOOTPOBO 3aMOJHUTH BOJOW U BBIJEPXKaTh O€3 JaBJICHUS B TeUEHUE 2
4acoB;

— B TpyOONpOBOJIEe CO3AATh UCIIBITATEILHOE JABICHHUE U MOAJIEPKUBATh €0 B
teyeHue 0,5 yq;

— WCIBITaTeIbHOE JaBJICHUE CHU3UTH IO PACYETHOTO M MPOU3BECTH OCMOTP
TpyOOTIpoBOA.

Briaepxka TpyOomnpoBo/ia moa pabouyuM JaBICHUEM MPOU3BOAUTCS HE MEHEE
0,54yaca. Beuny gedopmamuu  000J0YKH  TpyOOINpOBOAa  HEOOXOIUMO
MOJIICPKUBATH B TPYOONPOBO/IE UCIIBITATEIbHOE WIIM paboyee TaBlIeHUE MOAKAYKON

BOJIBI O MOJIHOM cTaOMIIN3aIiH.

TpyOompoBoa cuuTaeTCs BBIICPKABIINM MPEABAPUTEIHLHOE THAPABINYECKOE
WCIIBITAHUE, €CJTU TI0]1 UCTIBITATEeNIbHBIM JIaBJIECHUEM HE 0OHAPYKEHO Pa3phIBOB TPYO
VI CTBIKOB W COCAUHUTENBHBIX JeTalei, a moa padouuM [aBJICHHEM HE

06Hapy>KeH0 BUJUMBEIX YTCUYCK BOJBI.



OxoHYaTeabpHOE THAPABINYCCKOC HCHBITAHUC HaA INNIOTHOCTb HPOBOAUTCA B

CJIEIYIOLIEM MOPSIJIKE:

— B TpyOOMIPOBO/IE CIEAYET CO3/IaTh JaBJICHUE, PAaBHOE paCUETHOMY paboueMy
JIaBJICHUIO, U MOJJIEPKUBATh €ro 2 4vaca; npu mnajaeHuu nasieHus Ha 0,02 Mma
MIPOM3BOJUTCS MOAKAYKA BOJIbI,

— JIaBJICHUE MTOJHUMAIOT JI0 YPOBHS UCIIBITATEILHOTO 3a mepuo He 6osee 10
MHH U TIOAJEPKUBAIOT €TO B TEYEHHUE 2 YaCOB.

TpyOompoBoa CUHMTACTCS BBIJICPKABIIMM OKOHYATEIBHOE THAPABIMYECCKOE
UCIBITAHUE, €CliM (aKTU4ecKass yTeuka BOJbl U3 TpPyOOmpoBoja IMpH

HUCHBITATCIIbHOM JJAaBJICHUU HC ITPCBBINIACT 3H3‘-ICHHI>1, YKa3aHHBIX B Ta6JII/II_[e 2.3.



Puc. 2.13. Cxema ucnvimarnus mpy6onpogooos.

1 — ynoorcennwiii mpyo6onpogoo, 2 — eenmuau (3a08udicku), 3 — maHomempsl, 4 — eudpasiudecKue npeccol,
5 — mpybxu 0na evinycka 6030yxa, 6 — 8pemenHvle Ynopwl, 7 — 3a2ayuiku, 8 — ucnsimoiéaembiii
mpy6onposod, 9 — ucneimannsiii yuacmox, 10 — komnpeccopul, 11 — pmymuoiii manomemp, 12 —

3aznywku (pe3urosvie OaiioHvl), 13 — cmosaxu 011 3a1UeKu 6000U



Jonyctumas yreuka.

Tabauya 2.3.

Hapy:xkublii nuamerp

JonmycTumas yreuka, Ji/MUH, I TPYO

TPYO, MM ¢ Hepa3beMHBIMH (CBapHBIMH, ¢ pacTpyOHBIMHU COeIMHEHUSAMHU HA
KJIeeBbIMH) COeIMHEHUSIMHU YIUIOTHUTEJbHBIX KOJbLAX

63...75 0,2...0,24 0,3...0,5

90...110 0,26...0,28 0,6...0,7

125...140 0,35...0,38 0,9...0,95

160...180 0,42...0,6 1,05...1,2
200 0,56 1,4
250 0,7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8

400...450 1,1...0,5 1,95...2,1

500...560 1,1...1,15 2,2...2,3
630 1,2 2,4
710 1,3 2,55
800 1,35 2,70
900 1,45 2,90
1000 15 3,0
1200 1,6 3,0




['uapaBnuyeckue HWCMBITAHUS CAMOTEUYHBIX  KAHAJTW3AlMOHHBIX  CETeH
BBITIOJTHSFOT TIOCJI€ 3aBEPIICHUS THAPOU3OJAIUOHHBIX padOT B KOJOMAIAX B JBa
sTama: 0e3 KoJoameB (NMpeABAapUTEIIbHOE) W COBMECTHO C  KOJIOAIIAMHU

(OKOHYATENBHOE).

OxoHYATEIbHOE MCITbITAHUE Tp}I60Hp0BOI[a KaHaJIn3allui COBMCCTHO C

KOJIOOAIaMM ITPOU3BOAAT COINIACHO HOPMATHBHBIMU NJOKYMCHTAMMU.

['mapaBnuyeckne HWCHOBITAHUS CUCTEM U3  IOJUMEPHBIX MaTEpUAJIOB
BHYTPEHHUX TpPyOONpPOBOJOB MPOBOJAAT TMpPU MOJOKUTEIBHOW TEeMIEepaType
OKPY’KAIOLIEN Cpepl HE paHee, 4eM uepes 24 yaca mociie BBIIOJHEHUS OCIETHETO

CBApHOI'0 U KJICCBOT'O COCAMHCHUSI.

['uapaBInUeCcKHe UCTIBITAHUS CUCTEM BHYTPEHHHUX BOJOCTOKOB OCYIIECTBIISIOT
MyTEM 3aIl0JTHEHMS MX BOJIOM Ha BCIO BBICOTY CTOSIKOB. MICTIBITaHUS POBOISIT MOCIIE
Hapy>KHOTO OCMOTpa TpPyOOINpPOBOJOB M YCTPAHEHUS BUIUMBIX J€(PEKTOB.
['mapaBnrvecKkoe UCIBITAHNE CKIICCHHBIX TPYOOIIPOBOIOB HAUMHAIOT HE paHee, YeM
yepes 24 yaca nmocie BBINOJHEHUS TTOCIEIHETO coeauHeHus. Cucrema BOJOCTOKOB
CUMTAETCS BBIACPKABIIECH HMCIBITAHHUE, €CIA MO UCTeYeHUH 20 MUHYT MOCIE €€
HaITOJHEHHUS TIPH HAPY>KHOM OCMOTpPE TPYOOIPOBOJOB HE OOHAPYKEHO TEUYH HJIU

IpYyrux 1e(eKTOB U YpPOBEHb BOJbI B CTOSIKaX HE MOHU3UIICS.

[THeBMaTHUecKre  UCHBITAHUS  TPYOONPOBOJOB,  BBINOJIHEHHBIX W3
MOJTUMEPHBIX MaTEPUAaJIOB, TPOU3BOIAT MPU HA3EMHOM U HAI3EMHON MX MPOKIIAIKE
B CIEQYIOIIMX CIy4asx: TeMIeparypa OKpyxaromero Bo3ayxa Huwke 0°C;
NPUMEHEHHWE BOJBl HEIOMYCTUMO TIO0 TEXHUYECKHMM TNpUYMHAM; BOAa B

H€O6XOJII/IMOM pInIb | HUCIBITAHUN KOJIUYECTBE OTCYTCTBYCT.

Hpe,I[BapI/ITCJIBHBIe 151 OKOHYATCJIbHBIC HCIIbITaHUA CaMOTCYHBIX

KaHaJM3alMOHHBIX ceTel 13 TpyO OOJBIIOro JuaMeTpa IOMYyCKaeTCsl MPOU3BOIUTh



IMTHEBMATHYECKHM  CIIOCOOOM. HpCI[BapI/ITeJ'II)HBIe HCIIbBITAHUA TIPOBOAAT 10

OKOHYATEIHHOM 3aCHINKU TPaHIIEH (CBAPHBIE COCAUHEHUSI TPYHTOM HE 3aChINAIOT).

HcneiTaTenpHOE  maBiaeHHWe cxaroro Bo3ayxa, pasHoe 0,05 Mua,
MOAJACPKUBAIOT B TpyOomnpoBoje B TeueHue 15 munyt. Ilpu 3TOM 0ocMaTpuBaroT
CBapHbIe, KJEEBbIE U JPYrH€ CTHIKM M BBISBISIOT HEIUIOTHOCTH MO 3BYKY
MPOCAYMBAIONIETOCS BO3/AYyXa, MO MYy3bIpsM, OOpa3yloIIMMCS B MeCTaX YTEUKHU

BO3yXa YCPEC3 CTBIKOBLIC COCANHCHUA, IIOKPBITHIC MbLIbHOM 3MYJII>CPI€I>’I.

OKOHUAaTENbHBIC MCHBITAHUS TMHEBMATUYECKUM CIIOCOOOM TIPOBOMSIT MU
YpOBHE TPYHTOBBIX BOJ| Haj TpyOOH B CEpelIMHE HCIBITYyeMOro TpyOOmpoBoja

MeHee 2,5 M.

OKoHYaTENbHBIM IMHEBMATUYECKUM HCHBITAHUSM TOJIBEPraloT y4acTKH
auHoi 20...100 M, mpu 3TOM mepenaa Mexay HauOojee BBICOKOM M HU3BKOU
TOYKaMH TpyOONpoBOJa HE JODKEH mpeBblmarh 2,5 M. I[IHeBMartuueckue
WCIIBITAHUSI TMPOBOIAT depe3 48 daca Tociae 3achIlIKM  TPyOONpPOBO/A.

HcnpiTaTenbHOe N30BITOYHOE JABJICHHUE CKATOTO BO3AyXa yKa3aHo B Tabnuie 2.4.

Tabauya 2.4.
VYpoBeHb TpyHTOBBIX BoJ h 0T ocu TpybompoBoa.
YpoBeHb rpyHTOBBIX Bo h HcneitaTensnoe nasiaenue, Mma Iepenan xaBJeHus,
OT ocu TPy6onpoBoza, M n30bITOYHOE HaYaabHoe P | Koneunoe p; P —p1, Mna

h=0 0,01 0,007 0,003
0<h<05 0,0155 0,0124 0,0031
05<h<1 0,021 0,0177 0,0033
1<h<1p5 0,0265 0,0231 0,0034
15<h<?2 0,032 0,0284 0,0036
2<h<25 0,0375 0,0338 0,0037




2.7.2 Ilpuemka TpyOONpOBOIOB
[Ipuemky TpyOOIpPOBOIOB M COOPYKEHHM BOJOCHAOKEHUS W KaHaJIU3alluu

HEOOXOJMMO TPOU3BOAUTH PAaOOYMMH U TOCYAAPCTBEHHBIMH KOMHCCUSMHU B
COOTBETCTBUM C TpPEeOOBAaHUSIMH HOPMATUBHBIX JOKYMEHTOB IIO IpPHEMKE B
DKCIUIYaTallMI0 3aKOHYEHHBIX CTPOUTEIBCTBOM  IPEANPUATHM, 31aHUM U

COOPYKEHHUM, TT0 OOIIECTPOUTENHHBIM U CIIEITHAIEHBIM padoTaMm.

[TpoMexyTOouHOI MpUEeMKe 3aKa34UuKOM U O(OPMIICHUIO aKTaMU Ha CKPBITHIC

pa6OTI>I IO JJICKAaT:

— OCHOBaHUSA MMOA3EMHBIX TPYyOOIIPOBOIOB;

— OIOPBI ¥ YIIOPBI TPYOOIPOBOOB;

— YCTPOMCTBO NepeceueHuil TpyOonpoBOI0B BOJOCHAOKEHUS U KaHAIU3AIUH
C IPYTHMH ITOJA3€MHBIMA KOMMYHHUKAIUSAMU;

— OCHOBaHUA U (PyHIAMEHTBI COOPYKEHUMH;

— NMPOTUBOKOPPO3UOHHAsT W  TEIJIOBas M30JsUUs TpyOONpOBOJOB U
TUAPOU3OJALUS COOPYKEHUM;

— JIPEHAKHBIE YCTPOWCTBA;

— KOHCTPYKLIMHM, B KOTOpbI€ 3aKJIOYEHBl MOA3EMHBIE TPYOOIPOBOABI
(HEempOXOHbIE KaHAMbI, KOXKYXH U JIp.);

— paboThI IO OYUCTKE U JAC3UH(PEKITUU TPYOOIIPOBOIOB M COOPYKCHHIA.

[Tpu npuemke HamOPHBIX TPYyOOITPOBOIOB HEOOXOIUMO TTPOU3BOIUTD:

— MPHUEMKY aKTOB Ha CKPBIThIC PA0OTHI B IPUBEICHHOM BBIIIE COCTABE;

— HApPYXXHBIH OCMOTP TPYyOONpPOBOJA, KOMIICHCATOPOB, Y3JIOB, KOJOIIECB U
BCEX JOCTYITHBIX JUISI OCMOTPA 3JICMEHTOB COOPYKCHUM;

— MHCTPYMEHTAIbHYIO MPOBEPKY MpPOA0JbHOrO mpoduiss TpyOompoBojga u
IPOBEPKY OOECIEUEeHHOCTH CBOOOJHOIO yNajdeHHs BO3AyXa U OMNOPOKHEHUS
TpyOOIpOBO/Ia BO BCEX TOYKAX COTJIACHO MPOEKTY;

— MPUEMKY aKTOB MCHBITAHUS Ha IPOYHOCTH U MIIOTHOCTh TPYyOOIIPOBOIOB;



— MPUEMKY aKTOB Ha TPOMBIBKY U JAe3UH(PEKINI0 TpyOOIpPOBOIOB
XO3SIMCTBEHHO-TIMTHEBOTO BOJIONIPOBO/IA;

— YCTaHOBJICHUE COOTBETCTBHUSI BHIMIOJIHEHHBIX PA0OOT MPOEKTY;

— MPUBEJIEHUE TPaAcChl TPYyOOIPOBOJIOB B COCTOSIHUE, COOTBETCTBYIOIIEE €€
COCTOSIHUIO JIO PACKOIIKH.

C npuemKoil CcaMOTEYHBIX TPYOOMPOBOJOB M KOJUIEKTOPOB HEOOXOIUMO

IIPONU3BOJUTL:

— MPUEMKY CKPBITBIX padOT, BBIIOJHEHHBIX B IMPOIECCE YCTPOICTBA ceTel
O€3HaNOPHBIX CUCTEM;

— HapY>KHBIA OCMOTD;

— MPOBEPKY MNPSMOJMHEHMHOCTH B COOTBETCTBUM C 3aJaHHBIM MPOEKTHBIM
MOJIOKEHUEM B TOPU30HTAIBHOM U BEPTUKAIBHON MIOCKOCTSIX;

— HMHCTPYMEHTAJIbHYIO MPOBEPKY OTMETOK JIOTKOB B KOJOAIAaX (OTKIOHEHHUE
OTMETOK JIOTKOB OT IMPOEKTHBIX HE JOJDKHO MPEBBIMIATH +5 MM);

— MPOBEPKY aKTOB UCIBITAHUI TPyOOIPOBOIOB HA MJIOTHOCTb.

[TpreMKy NOJIBOAHOrO Mepexoja MPOU3BOIAT MOCIE OKOHUAHUS OOpaTHOM
3aChIIIKM TpaHIIEW U BCeX OEperoykpenuTeabHbIX padoT, MNPEeAyCMOTPEHHBIX

MIPOEKTOM.

[Ipuemka Bcex BOI03a0OPHBIX COOPYKEHHM TOMYCKAeTCs TOJBKO MOCTe
OKOHYAHHUSI BCEX PYCIOBBIX padOT U pa300pKH BPEMEHHBIX 3AIIUTHBIX YCTPOUCTB C

OJIHOBPEMEHHOM MPOBEPKOU:

— BOJOHENPOHMIIAEMOCTH CTEH, IIBOB M CONPSDKEHUHM BCEX 4YacTel
COOPYKEHUH, PACIIOJIOKEHHBIX HUKE YPOBHS I'PYHTOBBIX WIHM PYCJIOBBIX BOJ;

— IUIOTHOCTH CTHIKOB TPYOOTIPOBOAOB, 3aTBOPOB U IIUTOB;

— CTENEHb YIUIOTHEHMS 1aMO M HACBHIMHBIX TUIONIA/I0K.

bypoByl0 CkBaXMHy Ha BOAYy IIPUHHMAlOT BMECT€ C TEXHMYECKON
JOKYMEHTAIlMel, COCTaBIEHHOM B Tmporecce paboT Mo OypeHUI0 CKBAKUHBI,

nacrnopToM U o0paslaMu MponIeHHbIX opoa. K macnopTy CKkBaKHMHBI MpUIIAratoT



dieayromue AOKYMCHTBI, ITOAIMMCAHHBIC ITPOU3BOJUTCIICM pa60T U HHKCHCPOM-

THIPOTEOTIOTOM:

— JIaHHBIE O PE3yJIbTaTaX XUMUUYECKUX U 0AKTEPUOJIOTMYECKUX AaHAITM30B BOJIbI
C 3aKJIFOYEHHEM OPTaHOB CAaHUTAPHO-3MUIEMHUOIOTHYECKOM CITyKOBI;

— JKypHaJI OIIBITHOM OTKAYKU;

— aKThl O MPOU3BOJCTBE LIEMEHTAIIMH, BBIPE3KE KOJOHH W TOPHEAUPOBAHUU
CKBaXUH.

OTKJIOHEHHSI B TIOJIOXKEHUHM CTPOUTEIBHBIX KOHCTPYKIMA OT MPOEKTHBIX B

MOMCHT IIPUCMKH HACOCHBIX CTaHI_[I/Iﬁ HC JOJIDKHBI ITPCBLIIIATH B!

— OCHOBHBIX pa3Mmepax (yHIaMEHTOB IO HAacOCHI B TuiaHe — 30 MM;

— pa3mepax BBIEMOK, BBICTYIIOB U BHYTPEHHUX IMOJIOCTEH B (PyHIaMEHTE MO/
Hacochl — 20T MM;

— IMpHHE KaHAIOB — 10 MMm;

— OTMETKaxX JIHUIIl U TMEPEKPBITUN pe3epByapoB M kKaHaioB — 10 mm; ocax
OTBEpCTUi B PyHaMEHTaX /I aHKEPHBIX 00JITOB MO HacOCkl — 10 MM;

— OTMETKaX BEPXHEW MOBEPXHOCTHU (O CJIOS MOMJMBKUA (PyHAAMEHTOB MO
HACOCBhI) — SMM.

[Ipu coBMeleHHO# TMpOKIaaKe TPYyOONPOBOJOB PA3IUYHOIO HA3HAYEHUS B
MPOXOJHBIX TOHHENSAX MPUEMKY TOHHENS M YJIOKEHHBIX B HEM TPyOONpPOBOIOB
HEOOXOJIMMO TMPOU3BOAUTL pazieiibHO. [IpueMKy MOI3eMHBIX KOHCTPYKIMN U
MJIAHUPOBOYHBIX HACHINEH, BO3BEJICHHBIX HA MPOCAJOYHBIX TPYHTaX, MPOU3BOAST
TOJIBKO TMOcCje oOecrnedeHus: HeoOXOJIMMOIro OTBOJA IMOBEPXHOCTHBIX BOJA OT
COOPY’KEHUI U 0OpaTHOM 3aCHITIKK TPAHIIIEH U KOTI0BaHOB. [I[prueMKy BpeMeHHOTO
BOJIOTIPOBO/IA C IPUCOSTUHEHNEM MATUCTPAIH U €0 MOCIEAYIONIYI0 pa3paboTKy B
MPOCAJOUYHBIX TpyHTax OQGOPMIISIIOT aKTaMHM, K KOTOPBIM TIpWJIararoT IUJIaH

BPCMCHHOT'O BOJAOIIPOBOJA C YKA3aHUECM MECTA €T0 IIPUCOCANHCHUA K MAaIrUCTPaJIn.



[Ipu mpuemke HapyKHBIX TPYOOTPOBOJOB M COOPYKCHUH B IKCILTyaTAIHIO
paboueil WJIM TOCYyIapCTBEHHONW KOMHCCHUEW JOJDKHA OBITh IMpEJCTaBlICHA

cleayroas JOKyMEHTAIHS:

— YTBEPKIECHHBIN NPOEKT C MOSICHUTEIIBHON 3alIMCKON U CMETOM;

— pabouue 4YepTeXHM C U3MEHEHHUSIMHU, IMPOU3BEJICHHBIMU B MpOIECcCce
MIPOU3BOJICTBA pabOT, TOKYMEHTHI O COTIACOBAHUM MPOU3BEICHHBIX NU3MEHEHUI;

— aKThl Ha OTBO/JI 3eMEJbHBIX YYaCTKOB IMOJI CTPOUTENILCTBO TPYOOIIPOBOIOB U
COOPY’KEHHUI U pa30MBKY COOPYKEHHUI; TaCIIOpPTa 3aBOA0B-TIOCTABIIUKOB Ha TPYOBI,
apMarypy, 000py0BaHHE U MaTE€pPHUAJIbl, JOKYMEHTBI HA X UCIIBITAHUS U IPUEMKY;

— aKThI Ha CKPBIThIE Pa0OTHI;

— JKypHaJI CBAPOYHBIX U U30JILIUOHHBIX padoT;

— aKTbl UCTIBITAaHUI TPYyOOIPOBOJIOB U COOPYKEHUH;

— aKThl Ha CAHUTAPHYIO 00pabOTKY EMKOCTHBIX COOPYKEHUHU U TPyOOIIpoBOAa
X035 CTBEHHO-ITUTHEBOI'0 HA3HAUYECHHSI U OUHCTKY KaHAJIN3alUOHHOTO.

[lepen cnadeil B aKCILTyaTallMiO TPYOOIIPOBOIBI U pe3EpBYyaphl, BhIACPIKABIITNE

OKOHYATCJIbHOC UCIIBITAHHUC HA ITJIOTHOCTD, 00s13aTeILHO CICOYCT IIPOMBITD.

TpyOompoBoaBl M pe3epByaphl XO3THUCTBEHHO-TTUTHEBOTO HA3HAYCHUS IOCIIC
MPOMBIBKH  JIOJDKHBI ~ OBITh  00pabOTaHbl B COOTBETCTBHM C TPaBUJIAMHU,
YCTAaHOBJICHHBIMUA | JITABHBIM  CAaHWTAPHO-MHICMHOJOTHICCKAM  YIIPABICHUEM,

ITOCJIC YCI'O BHOBDB IIPOMBITEI BOI[Oﬁ IMUTBECBOI'O Ka4CCTBA.

3  PEMOHT M PEKOHCTPYKIUSI CETEl BOJOCHABKEHUS U
BOJOOTBEJIEHUS

B 3aBrucuMocTH OT 0COOCHHOCTEH, CTETICHN MOBPEXKICHUN KaHATU3aIMOHHOMN

CCTHU, CUCTCMBI BOI[OCHa6)I(eHI/I$I N OYHCTHBIX COOp}I)KeHI/II\/JI, a TaK¥KC TPYAOCMKOCTH



PEMOHTHBIX PA0OT TMPOU3BOMAT: TEXHUYECKOE OOCTY)KUBAHWE, TEKYIIUA U

KanuTaJIbHBIN PEMOHTEI 1 PCKOHCTPYKIIHA.

TexHnyeckoe 00CTyKMBaHUE — ATO KOMIUIEKC OMeEpanuil 1Mo MoAepKaHHIO
paboTocrocoOHOCTH 000PYAOBAHUS MPU €T0 IKCILTyaTaI[uH, TIPH OKUIAHUU (€CITU
00Opy/IOBaHUE B pPE3EpBE), XPAaHCHUH M TPAHCIOPTUPOBAHMU. B TexHHUeckoe

o0CITy’)kKMBaHHE BKJIIOUEH CJIEIYIONIN KOMIUIEKC padoT:

— TOAJIepP’KaHNEe B UCIPABHOM (HMJIU TOJIBKO B pabOTOCTIOCOOHOM) COCTOSTHUH
000opy10BaHUS;

— OYHMCTKa, CMa3Ka, PEeryjJupoBKa M TOATSKKA Pa3beMHBIX COCIUHEHUM,
3aMeHa OTJEJIbHBIX COCTAaBHBIX 4acTe (OBICTPOM3HANIMBAIOIIUXCS JETalei) B
HEeNSIX TPEAYNPEXKICHUST M MPOTPECCUPYIONIET0 M3HOCA, a TAaKKe YCTpaHCHHUE
MEJIKUX TIOBPEKICHUM.

B o0beme TexHHYecKoro oOCTY>KMBaHUSI MOTYT BBITIOJHATHCS PAOOTHI IO
OIICHKE TEXHUIECKOTO COCTOSTHHS 000PYI0BAHUS JIJIs1 yTOUHEHUS CPOKOB  00EMOB
MOCJICYIONINX  OOCTY)KMBAaHMM W  PEMOHTOB. Pe3ynbTaTbl TEXHHUYECKOTO
oOcimyxuBaHUs 3aHOcATCA B <« KypHall TEXHHYECKOTO  OOCITY:KUBAHHS,
HaXOJSIIErocs Ha paboyeM MECTe OTBETCTBEHHOTO 3a 0€30MacHY0 IKCIUTyaTaIHio

OUYHCTHBIX COOPYKEHUM, CHCTEM BOJOCHAOKCHUS U KaHATU3AIUH.

PexkoHCTpyKITHs BOJOIPOBOJIOB JI0OJKHA MPOU3BOIUTHCS C MOMOIIBIO MAIIIVH,
000pyZIOBaHHBIX CTICIIHAIIBHBIMU YCTPOMCTBAMU U MPUCTIOCOOIeHUsIMHU (OapabaHOM
peBepc-MalluHbl, PEBEPCUBHOM TOJIOBKOM, BaJMKaMH, OakoM IS  BOJIBI,
CKOPOCTHBIM IapOTEHEPATOPOM, BJIEKTPOTEHEPATOPOM U  paclpeieTuTeIbHBIM

YCTPOHCTBOM).

[lepen w©Hauyanom pabOThl BHYTPEHHSST TOBEPXHOCTh MPEIBAPUTEIIHHO
OTKJIFOUEHHOTO y4acTKa BOAOIPOBOJA JOJKHA ITOABEPraThCA TIIATEIIBHON OUHUCTKE.
[Tocne mpoayBKM MOIEXKAIIUKA PEMOHTY YYaCTOK JOJDKEH OBITh TIIATENIBHO
00paboTaH ¢ LENbI0 TUKBUIAIUN OTIOKEHUHN ¢ BHYTPEHHUX CTEHOK U CBAPOUYHOTO

rpata (IS CTaJdbHBIX TpPyO) C TIOMOIIBIO CKpPEOKOB, IIETOK, IOPIIHEH U



IIECKOCTPYWHON OYHCTKH C OCIEAYIOIMUM YAAIECHUEM 3arpsA3HEHNN U3 BHYTPEHHEN

MOJIOCTH TPYOONPOBO/IA.

CnenyeT TOMHHTH, YTO WPOU3BOIAUTH PEKOHCTPYKIIMOHHBIE pPabOTHI C
WCIIOJIb30BAHUEM CHUHTETUYECKUX MaTEepHAIOB MpH Temmeparype Huke 5°C He

AOITYCKACTCA.

TkaHeBbIi  [UTAHT,  COOTBETCTBYIOIIMA  BHYTPEHHEMY  JHAMETPY
MOJITOTOBJICHHOTO yYacTKa BOJOIPOBOA, MOCTABISETCS HAa CTPOMIUIOMIAIKY Ha
CrelUaJIbHOM OapabaHe, 3aKpeIICHHOM Ha ocu Telexkku. Kiel u kaTymku
(Obapabanbl) €O NUIAHTaMU T[IPU XPAHEHUU JIOJDKHBI BCETJa HAXOJIUTHCA B
oTariiBaeMoM ToMmenieHnr. CHHTETHYECKHE IIJIaHTH CJASAyeT 3alluinarh OT
BO3JICUCTBUSI COJHEYHOIO H3JIYYCHHS, KOTOPOE MOXKET CHU3UTh HX KauyecTBO.
3arotoBka  TKaHEBOTO IUlaHra  JOJDKHA COOTBETCTBOBATh JUTUHE

PEKOHCTPYHUPYEMOTO Yy4acTKa BOAOIPOBO/IA.

Ha o0bekTe peMOHTa B IPUIOAHATHIN KOHEIl TKAHEBOTO IIUIAHTa 3aJIMBaCTCS
MPEBAPUTEIBLHO TOATOTOBIICHHBIM HA CTPOWIUIONMIAJKE CMENIMBAHUEM KIEH B
KOJIMYECTBE, 3aBHUCSIIEM OT JUaMeTpa W JUIMHBI TPYOOIPOBOJHOTO YydYacCTKa.
KoMnoHeHThl Kjiesd JOJDKHBI MEePEeMEIIMBATBCS B CTPOTO  OMPEACIICHHBIX
MPOTNOPLHSX (B COOTBETCTBHH € TTACTIOPTHRIMU JTaHHBIMH ). KoHeI 11aHra HaieKHO
3aBSI3bIBACTCS W MPUKPEIUISETCS K JICHTE, C TTIOMOIIBI0 KOTOPOU, MTPOXOIST MEKIY
JIByX BaJIMKOB, OH OyJeT BTATMBaThCcs B OapabaH peBepc-MallMHbI. 3alllUTHYIO
000JIOYKY HA CHHTETUYECKOM IIJIAHTE CIEAYeT MpPEIBapUTEIbHO yaanuTh. [lpu
BTSTMBAaHUU B O0apabaH peBepc-MallUHbI MTOATOTOBICHHOIO IIJIAHTa JOJKHO OBITh
o0ecrieueHO paBHOMEPHOE pachpeiesieHHue Kies 10 BCeM ero IjuHe, 4YTO
JIOCTUTAETCS MOAOOPOM ONPENETEHHBIX PACCTOSHUM MEXKy BAJTMKAMU MAITHUHBI.
Konerr mamoranHoro Ha Oapa®aH peBepc-MalllMHBI HIIaHTa TPUKPEIUIIeTCS K
PEBEPCUBHON TOJIOBKE C TOJKIIOUYCHHEM ee K OapabaHy peBepc-MalluHBI.
PeBepcuBHas TOJI0BKA, UCIIOJIB3YSI CIKATHIN BO3IyX OT KOMIIpeccopa, o0ecreynBaeT

npouecc HWHBECPCHU BBOJUMOI'O B T‘p}760HpOBOII INOKPBITOI'O KIJICEM IIJIaHIQ.



CkopocTh moj1auy 1IjIaHra B TPyOONpoBO HE AOJKHA MPEBBIIATH 2,5 M/MHH., YTO
o0ecrieunBaeTcs TMOJJACPKAHUEM COOTBETCTBYIOLIETO JaBJICHUS BO3AyXa B
OapabaHe W KOHTPOJMPYETCS C IMOMOIIbI0 MApPKUPOBKH JJIMHBI Ha BHEIIHEH

IMOBCPXHOCTH IIJIaHTA.

[locne BTATMBaHUS B PEKOHCTPYHMPYEMBI BOJNOMNPOBOJ ILIJAHra IS
WHULMAPOBAHUS IMpollecca OTBEPKACHUS KJed BHYTPb HEro HAacocoM W3
MaporeHeparopa NnoJaeTcs napoBo3AyiIHas cMeck npu gasiennu 0,1...0,3 Mlla ¢
temneparypoit 105°C. M30biToK mapa Ha ApyroM KOHIE TpyOoIpoBoda uepes
peryiupyromiee cOpoCHOE YCTPOMCTBO OTBOJUTCS B KOHJIEHCALIMOHHYIO €MKOCTb
wiu atMocdepy. IIpogomKUTensHOCT OTBEPKACHUS KJIesl 3aBUCUT OT AUaMeTpa U
INPOTSXKEHHOCTH BOCCTAaHABIIMBAEMOI0 Yy4YacTKa U MOXET COCTaBJIATH OT 4 10 5
yacoB. [locie oTBepkaeHus Kiess BO HU30€KaHME OTKIEUBAHUS UUIAHTa OT
BHYTPEHHUX CTEHOK BOJOIPOBOAA OH JOJDKEH OBITh OXJIAXJIEH Mojayel B
TpyOomnpoBoa Bo3ayxa ¢ pgaBieHueMm He Beimie 0,3 Mlla. Bpems oxnaxaeHus
3aBUCHUT OT AUAMETPA U TEMIIEpATypbl HAPY>KHOT'O BO3AyXa U MOXKET COCTABIIATH OT
2 1o 6 yacoB. OKOHUYaHHUE OXJIAXKIACHHUS ONPEIEISAETCS TEMIIEPATYPOU, U3MEPEHHON
Ha JaJbHEM KOHIIE BOCCTAaHOBJIEHHOIO ydYacTka BozomnpoBoaa. OHa JoJDKHA

coctaByaTh 30°C.

B 3aBepiienue nporiecca OTBEpKACHUS KJlesl TEeMIIEpaTypa mapa J0JKHa ObITh
MoCTeNeHHO CcHikeHa npumepHo jgo 30°C. Ilocie »3Toro oOTKIOYaeTCs
MapoTreHepaTop U MPOU3BOIAUTCS MPOyBKa Bo3ayxom ¢ nasienueMm 0,3 Mlla u ¢
temnepatypoit 30°C Ha yIaJieHHOM KOHIIE BOCCTAHABIMBAEMOT'0 y4acTKa C LEJIbIO

YAAJICHHA N3 BOJOIIPpOBOAA OCHOBHOT'O obobeMa KOHACHCAaTa.

BoccTaHOBIEHHBIA BOJIOMPOBOJI MOCIE MPOAYBKHM MPOBEPSAETCS HA KAYECTBO
BBITIOJTHEHHBIX ~ pa0OT  CTPOUTEIBLHOM  OpraHu3aluedl B MOPUCYTCTBUU
MPEJICTABUTENIEN DKCIUTyaTalMOHHOM opraHu3auuu. [IpoBepka ocymiecTBisieTcs

npu ToMoIu Buaeokamepwl. [Ipu oOHapykeHuHM r0060r0 BUAMMOTrO nedexra



(B3oyTHe W/WAM pa3phlB TKAHEBOrO IIJIaHra, Hamuyue rodp U Jp.) MIJIaHT

U3BJICKACTCS U3 TPYOBI.

Hcnonb3yroTcst clienylomue TEeXHOJIOrn4eckue npoueccel. K oaHoMy wH3
KOHIIOB HCTIOPUEHHOTO IIJIAaHTa MPUCOSANHIETCS TPOC OT JIEOSAKH; IIIJIaHT 10 BCei
nauHe HarpeBaetcsa mapom ¢ Temneparypoir 100...105°C u 3atem MemjieHHO
BBITATUBaETCA Jjebenkod u3 TpyOompoBoja. lIlociie 3Toro moBTOpsieTCs BeECh

MPOILIECC PEKOHCTPYKTUBHBIX PadoT.

ITonnoe YAAJICHHUC KOHACHCATa MOKCT OBITH OCYHICCTBJICHO B IIPOHCCCC

IMIPOMBIBKH BOCCTAHOBJICHHOI'O Y4aCTKa BOIOIIPOBOA.

[locne  ucnblTaHus, TPOMBIBKM W TPUEMKH  BOCCTAaHOBJICHHBIN
TpyOONPOBOJHBIM ~ Yy4aCTOK  MOJIKJIIOYAETCs K  JCHCTBYIOIIEH  cucTeMe

BOJIOCHAOKEHUSI.

B paccMOTpeHHBIX TEXHOJOTUSAX UCIOIB3YIOTCS TEXHOJIOTUYECKHUE TTPOIIECCH
(moaroToBKa BHYTPEHHEHW TOBEPXHOCTH BETXOTO0 TPyOOINpPOBOIA W MPOIIECC
OTBEP)KJEHUSI KJIEEBOM KOMIIO3UIIMKM B YCIOBUAX NPOMAPUBAHHUA), KaYECTBO
BBITIOJITHGHUST KOTOPBIX TPYAHO KOHTPONMHMpPOBaTh. B TO ke BpeMs OT HX
KaueCTBCHHOTO BBITIOJTHEHUS 3aBUCAT KaK IMPOYHOCTH CaMOW 00OJOYKH, TaK U
aJre3VoOHHasl CBS3b CO CTEHKOM BOCCTaHaBIMBAaeMOro BojompoBoxa. s
oOecrieueHus JOATOBPEMEHHOMN dKCILTyaTannu (Kak 3asBISIOT pa3padoTdyuku — 50

JeT) 00s13aTeIIbHBIM SBJISICTCS MUCTIOJb30BAaHUE IPOYHOCTHOTO pecypca Tpyo.

/N pEeKOHCTPYKIMU BOJOIPOBOAOB, KOTOPBIE CHJIBHO HW3HOLICHBI, W Ha
IIPOYHOCTHOU PECYPC KOTOPBIX B JUIMTEIBHOM NEPCIIEKTUBE HENb3s PACCUUTHIBATD,
W/WIH 17151 KOTOPBIX UIMEETCS OCTpasi HEOOXOJUMOCTh B YBEJIMUEHUH UX MTPOITYCKHOU

CIIOCOOHOCTH, CIAEAYET MPUMEHSTH Apyrue OecTpaHIIeiiHbIe TEXHOJIOTUH.

[IpuMeHeHue sl peKOHCTPYKLUMH METOAA MPOTITHUBAHUS BO3MOKHO TOJIBKO
OpU YCJIOBHUM, KOTJa HapyXHbIe pa3Mepbl HOBOrO TpyOONpOBOAAa MEHbIIE

MWHHUMAJIBHBIX Pa3sMEpPOB ITOIICPCHHOIO CCUCHUA IMOJIOCTU CTApPOro BOAOIIPOBO/IA.



[TonmumepHbie TpyObl MOATOMY BBIOMPAIOT U3 JCHCTBYIOIIUX COPTAMEHTOB IIO
MaKCUMAaJIbHbIM 3HAYEHUSM CPEJHUX HAPYKHBIX JUAMETPOB. YUUTHIBAIOT TaKkKe
rabapuThl COeIMHEHUH, KOTOPbIE MIPEANoIaraloTcs K UCIoab30Banuio. [Ipu cBapke
BCTBIK — MAaKCHUMAaJIbHBIE pa3Mephbl MOJYy4aeMOro rpaTa C BHEIIHEH CTOPOHBI
ceapHoro mBa. [Ipu cBapke BpacTpy0 W CKJIEMBAaHUM — HAPYXKHBIM IHaMETp
pactpy6oB. Ilpu coenrHeHHH pacTpy0aMu Ha PE3MHOBBIX KOJIbIIAX — HAPYXKHBIE

TUaMETPBI KETOOKOB.

BbiOpanHble 1O TUIy W JUAaMETPy MOJIUMEPHBIE TPYObl MPOBEPSAIOT
TUAPABINYECKHM pAacyeTOM HAa COOTBETCTBUE PEKOHCTPYMPOBAHHOTO YYacTKa
JeHCTBYIOLIEH BOJOMPOBOIHOM ceTu npyruMm ydactkam. [Ipu HeoOxomumoctu
YBEJIMYEHHS MIPOITYCKA PACXO0JI0B M0 PEKOHCTPYUPOBAHHOMY YYACTKY IMOBBIIIAIOT
HaIop B BOJONPOBOJHOW CETH, €CIM IPOYHOCTH OCTAIBHBIX €€ YYacTKOB

A0CTaTO4YHa IJIA BOCIIPHUATHSA YBCIIMUCHHOI'O CBCPX HpOGKTHOﬁ BCJIMYMHBI HAIIOpa.

Be16op TpyO mo nnuHe (B OTpe3kax Win OyxTax) CBA3aH C MPUHUMAEMbIM K
peanu3aluy TEXHOJOTMYECKHMM CIOCOOOM MPOKIAJKKM HOBOrO TpyOOmpoBoAa B

CTapoM.

BbI0Op THUIMOBBIX TEXHOJOTMYECKUX CXEM MPOM3BOACTBA PEKOHCTPYKTHBHBIX
paboOT Ha BETXUX BOJOMNPOBOJHBIX CETAX, HA 0a3e KOTOPBIX JIOJKHBI
pa3palaThIBaTbCsl  KOHKPETHBIE  TEXHOJIOTMYECKHUE  CXEMbl,  OMpeesercs

MPUHATHIMUA CTIOCO0AMHU pa3MelIeHUsI HOBBIX TPYOOIIPOBOJIOB B CTAPHIX.

[[IupuHa KOTIOBAHOB (TpaHIIeil) MPUHUMAETCS B 3aBUCUMOCTH OT JAMAMETPa
MPOTATMBAEMBIX TPYO — JOJDKHBI OBITH OOECIeYeHbl HOpPMaJbHBIE YCIOBUS IS

yIOOHOM YCTaHOBKH OMOPHBIX U MPUKUMHBIX HAMIPABJISIONIUX POJUKOB.

[Ipn Oonpmmx TIyOMHAX 3aJI0KEHUS TPYOONPOBOAHOW CETH, a TAaKXKE B
CTECHEHHBIX YCIOBHUSIX U MOBEPXHOCTU 3€MJIM MPUMEHEHHUE crocolda MpOKIaaKu
TPYOHBIX IUIETEN HE BCETa BO3MOKHO U3-32 OTCYTCTBUS CBOOOIHOTO AOCTATOYHOTO
OPOCTPAHCTBA [UIsl pa3MEIIeHUs IUIeTel, OOOpyIOBaHUS W OCHACTKH U

HCBO3MOXHOCTH CO3JaHUA HAAJICKAIIIUX YCJIOBI/Iﬁ AT MaHUITYJIMPOBAaHUA C HUMMU.



B Ttakux ciydasx mns mpoBeAeHHS pabOT MO PEKOHCTPYKIMU TPyOOTPOBOIOB
CIEQYET UCIOJIb30BaTh APYTHE TUIIOBBIE TEXHOJIOTHMYECKHE CXEMBI, CBSI3AHHBIC C

MPOKJIAJIKON JUTMHHBIX TPYO.

Hcnonb30BaHrEe TaKUX TEXHOJIOTUYECKUX CXEM MpeArnoiaraetT cOOpKy HOBOTO
TpyOONpOBOIa HEMOCPEACTBEHHO B KOTJIOBaHE. lIpu 3TOM NpUMEHSIOT TpyObl
JUIMHOM, OMpeAesiieMOil yCIOBUSIMU MPOMBIIIJIEHHOTO W3TOTOBJICHUS, JHOO
CHEIUaIbHO 3aroTOBJISIEMbIE Ha HEKOTOPOM OTAAJIEHUHM OT MECTa IPOBEICHUS

PEKOHCTPYKTUBHBIX paOOT CEKIMH, BKIIOYAroImue 2, 3 u T. 1. TPYOBHL.

B kotnmoBan (TpaHmiero) TpyObl (cekiuu TpyO) MOAAIOTCS BPYUYHYIO, C
MTOMOIIBIO TIOTEEMHOTO KpaHa, aBTOKpaHa, TPyOOyKIaa9uKa U T. 1. B 3aBUCHUMOCTH

OT UX MaccCHlI.

[lepen HayaioM MPOBEIEHUSI BOCCTAHOBUTEIBHBIX Pa00OT HEOOXOAUMO TaKKE
OCYILECTBUTh JUAarHOCTUPOBAHUWE KaMep NEPEKIIOUYECHUS, BBIIBUTh HaJIU4YUE
MpOCaZoK, CMEUIEHUM, a 3aTEM IO BO3MOXKHOCTH OINPENAEIUTh HAJUYUE U MECTO

00BaJIOB, IPOCATOK TPYO U T. II.

HpI/I IMOATOTOBKE K IPOBCACHUIO TUArHOCTUPOBAHUA, KOTOPOC BBIITOJIHACTCA U3
KaMCp MECPCKIOYCHH, ITPCKPAIIACTCA 110Ja4a BOABI U pa3bCANMHAIOTCA 3aIBUXKKH U

TPOMHHKH.

B cinydae cuibHOro oOpacTaHusi CTEHOK BOJOMPOBOAA H3HYTPU TEpes
MPOBEICHUEM COOCTBEHHO PEKOHCTPYKTHUBHBIX Pa0OT MPOU3BBOMIT OYHCTKY €TO
BHYTPEHHEHW IMOJOCTH METOJaMH, BBHIOMPAEMBbIMH B 3aBHCUMOCTH OT pPa3MEpOB

TpyOOTIPOBOIa ¥ BUOB OTJIOKEHUH HA €r0 CTCHKAX.

JIns BeieHusl peKOHCTPYKIIUM 110 CXEMaM, OCHOBAHHBIM Ha TEXHOJIOTHYECKUX
crioco0ax MPOKJIATKA TPYOHBIX IJIETEH U ITIMHHBIX TPYO, 0OBIYHO pa3pabaThIBaOT
2 KOTJIOBaHA: BXOJIHOW U MPUEMHBIN. BX0IHOM KOTIOBAH CIYKUT JIJIsi 0OecTieUeHUs
BBOJIa MPOTACKMBAEMOW IUIETH B CTAapblii TPyOONPOBOJ WM BeACHHS paboOT 1O

cbopke HOBOTO TpyOompoBoa. Uepes mpreMHbIN KOTJIOBAaH OPTraHU3YETCS TSHKCHHE



HOBOTO TIOJIUMEPHOTO TpyOompoBoga. Eciu MO3BOJSAIOT MECTHBIE YCIOBHS,
TSDKEHUE MOYKHO OCYIIECTBUTH 4YE€pe3 KaMepy IEPEKIIOUYEHUS — B 3TOM CIydae

HpHCMHBIfI KOTJIOBaH HC pa3pa6aTLIBaeTc;1.

MecTto ans pa3pabOTKH KOTJIOBAHOB BBIOMPAIOT C YYETOM KOHKPETHOM
OOCTaHOBKH: 3aCTPOCHHOCTH TEPPUTOPUM, HAIMYUS TOA3ZEMHBIX U HaJ3EMHBIX
WHXEHEPHBIX W TPAHCHOPTHBIX KOMMYHHKAIMW, YyAOOCTBA PAaCHOJIOKEHUS
0o0Opy/lIOBaHUS U pa3MELIECHUS MPOTACKUBAEMBIX TPyO, a TaKKe COCTOSHUS

9JICMCHTOB BOCCTAaHABJIIMBACMOI'O BOJAOIIPOBO/IA.

KoTnoBanel ¢ 11€/1bl0 yMEHbILIEHUS OOBEMOB 3E€MIIIHBIX PA0OT CienyeT
pa3pabaTeiBaTh B MeECTaX HAWMEHBUIETO 3arylyOJIEeHUs BOJOIPOBOAOB JHOO B

MCCTax, Ira¢ UMCHOTCA IIPOCAIKKU HA CCTH.

[Ipu pa3paboTke KOTJIOBAHOB C BEPTUKAIBHBIMHU OOKOBBIMH CTEHKAMH, B
HEYCTOWYHUBBIX TPYHTAX, a TaKKe Mpu riayouHe Oosbie 1,5 M B MIOOBIX TpyHTax
JIOJDKHBI YCTaHABJIMBATHCS KPEIUICHUS CTEHOK KOTJIOBaHA. B MecTtax, ryie uMerorcs
XOpOIIIME YCJIOBHS AJiA MPOU3BOJACTBAa pabOT, AOIMYCKaeTcs pa3pabOTKa CTEHOK

KOTJIOBAHOB C YI'JIaMH €CCTCCTBCHHOI'O OTKOCA.

Jns mpenoxpaHeHus MOJIUMEPHOTO TPyOONpOBOJia OT MOBPEKICHUSI BXOJ B
PEKOHCTPYUPYEMBIN TPyOONPOBOJ OCHAIIAIOT CHENUATBbHBIM KoJmakoM. Jlis
COOpPKH MOJIMATUIIEHOBOIO TPyOOINpOBOAa HMCHOJIb3yeTcs cBapka BCThIK. [locne
cOopku TpyOHasi IUIETh MPSAMO HA TOBEPXHOCTH 3€MJIM HCIBITHIBACTCS Ha
FEPMETUYHOCTh U MPOYHOCTh. 3aTEM OHA MPUCOEAUHSECTCA Ha CBAPKE K HOBOMY

TpyOOINPOBOY U 3aTATUBACTCS B PEKOHCTPYUPYEMYIO CETh.

[lepen Havamom mpolecca MNPOTITMBAHUS HEOOXOAMMO OCYIIECTBUTH
MPOTSKKY KOHTPOJIBHOTO 00pasiia C 1LEeJbl0 BBISIBICHUS BO3MOXKHOCTEH s
KayeCTBEHHOI'O TSDKEHHsI HOBOro TpyOompoBoja. KoHTponbpHBIH oOpaszern — 3To
COEJIMHEHUE TMPEeIHA3HAYEHHBIX K MPOTATUBAHUIO 2 TpyO, OCHAIIEHHBIX C 00EuX

CTOPOH OT'0JIOBKaMH, O0IIeH JyinHoit 5...10 quameTpos.



B mecTtax 00BanoB WM HEMPOXOAHBIX YYACTKOB Ha PEKOHCTPYUPYEMOM CETH
HEOOXOJMMO TIPOM3BECTH  BCKPBIIIHBIE pabOThl Ui  BBIPAaBHUBAHUA U

OCB060}KI[€HI/IH ’I‘p}76OHp0B0I[a OT 3aCOpPOB U 3aBaJIOB.

[IporsiruBanwe TpPyOHBIX IIETEH B PEKOHCTPYHPYEMBIH TPyOOIPOBOT
MIPOU3BOJIUTCS C UCITOJIb30BAHUEM TPAKTOPOB U CTPOUTENIBHBIX MAIIUH, UMEIOIINX

PEMEHHYIO IIepeaayy.

[IpoTsiruBaHre MOKET OCYUIECTBIATHCA W C TIOMOIIBIO PYYHOU WU
MEXaHU3UPOBAHHON JI€OEAKH, OJHAKO B 3TOM CJIy4yae 3HAYUTENbHO TpPYJHEE
OpraHu30BaTh KOHTPOJIb 332 CHJION HATSHKEHUSI CTEHOK TpyOHoU mietu. [Togbop
MOIIIHOCTU JIEOEOK B H3TOM CBA3M JIOJDKEH OCYIIECTBIATHCS C y4ETOM
MaKCUMAaJIbHOTO YCHJIMS, KOTOPOE MOXET Mepenarh jebenka, U pacTATHBAIOIINX

HaHpHH(GHHﬁ, BBI3BAHHBIX B CTCHKAX Tp}I6

B oTaenbHBIX cllydasix yaaeTcsl YBeJIMYUBATh KUBOE CEYCHHE TPyOOIpoBoa
Ha 1...2 xanuOpa Mo JuameTpy MpU TPOXOXKIECHUU [0 HEMY CIEIUaIbHOTO
pacuuputens. JlocTuraeTcst 5To B pe3yJibTaTe pa3pyllieHHs U BIaBIMBAaHUS CTEHOK

B OKPY’KarOIIUMI ITPYHT.

BoccraHoBinenue  BeTXuX  TpyOONpPOBOAOB  BOJAOCHAOXKEHUS ~ MOXKET
OCYIIECTBIISATHCS MYyTEM 3aMEHbl HOBBIMU TPYOONPOBOJAMH W3 MOJUITHUICHOBBIX

TpyO depe3 QyTIspsl.

Brauane mpon3BoasAT IMOATOTOBKY K  3aMCHC. Omna mnpearojaaracTt
HCIIOJIBb30BAHUC KaK THIIOBBIX, TaK W P Cl'IeLII/I(l)I/I‘ICCKI/IX TCXHOJIOTHYCCKUX

IIPOIIECCOB.

Heo6xonumo pa3zodpath B BOAOMPOBOIHBIX KOJOAIAX BOAOMPOBOIHbBIE Y3IIHI,
BKJIIOYAIOIINE OOBIYHO THIPAHTHI, TPOWHUKOBBIC (KPECTOBHHHBIC) IIOKAPHBIC
noAcTaBku u 3...4 3aABWXKKHM, coOpaHHble Ha (JaHIax; Ta30IIaMEeHHON
KHCIIOPOJHOW PE3KOW OTAEHUTh (DIAHIBI OT CTaJbHBIX TPYOOIPOBOMIOB (U3BATh

pacTpyO-(QiaHIeBbIe JETAIN U3 YyTYHHBIX, aCOECTOIEMEHTHBIX ), PACIIOIOKEHHBIX



10 HAIIPABJICHUIO IPOBEJCHUS PEKOHCTPYKTUBHBIX padOT, M 3aT€M yJaIUTh BCE ATO
Ha IMOBEPXHOCTh. [IpoBECTH PEBU3HIO OTAEIBHBIX NETANIEW HAa IMPUTOJHOCTH JUIS
JaJbHENIIEN JKCIUTyaTalliM, a OCTajJbHbIE OTHPABUTH JMOO B yTWUIb, JUOO AJis
UCIIOJIb30BaHUs HA MEHEE OTBETCTBEHHBIX TPYOOIIPOBOAaX. Y IIIyOUTH JHO KOJIOALA

JUIs1 ynoOCcTBa BeJieHUs padoT.

3a6uTh QTSP C UCMIOIB30BAHNEM ITHEBMOYAAPHBIX MAIIINH, TAKUM 00pa3oM,
YTOOBl €r0 HUKHUN KOHEI CBOMM IICHTPOM BBIXOJMJ HA LEHTP 3aMEHSIEMOTO
BOJIONIPOBOJIa B KoJioare (BxogHoM). Bepx dyTisipa momxeH pacmnojiaraTbCsi Hall
MOBEPXHOCTHIO 3€MJIM TaK, 4YTOObI B HEro 0€3 UBJHUIIHUX H3rM0OB BXOJWJIA
MOJIMATUIICHOBAS TUIETh. PacmonoskeHue rmieTeit MOXKeT COBIAIaTh C HAIIPaBICHUEM
TPacChl PEKOHCTPYHPYEMOrO0 TPYyOONMpPOBOJA WM HAXOJIUTHCS MOJ HEKOTOPHIM
yIJIOM K YKa3aHHOMY HampaBjieHHI0. JTo OyJeT 3aBUCETh OT XapakTepa
pacroyIoKEHUsT HaJi TPYOONPOBOJHONM CEThIO 3/aHUM, COOPYXKEHUH, CTPOCHHUMN U
T. . B nepBoM cityuae TpyOHast mieTh Oy/ieT u3rudarhbCsi TOJbKO B BEPTUKAIBLHON
IJIOCKOCTH, TIEPEXO/si C YPOBHS TOBEPXHOCTH 3eMyii B (yTJssp ¥ 3aTeM B
3aMeHsAeMbI  TpyOompoBoja. Bo BTopom ciyyae pasMmelieHus, I[TOMHUMO
MPOCTPAHCTBA ISl TIepexojia TPYOHOU TIJIETH C MOBEPXHOCTU 3eMJIM K (QyTisipy,
TpedyeTcss CBOOOJHOE IMPOCTPAHCTBO JJIA €€ M3ruda emnie U B TOpPU30HTAIbHOU
IJIOCKOCTH JIJI1  BBIBOJIa Ha HANpaBJIEHUE TPacChl PEKOHCTPYUPYEMOTO
TpyOomnpoBoaa. IlmaBHoe mepemMelieHue TOJUATUICHOBOM IUJIETH  JIOJDKHO
o0ecreuynBaTbCsl  COOTBETCTBYIOIIUMH — HANPABISIIONIUMHA W TPIKAMHBIMHU
pPOJIMKaMH, KOTOPBIE CIEYET 3aKPEIUISITh B TPYHTE MO HAMPABJICHUIO TIEPEMEIICHUSI
wietd. [Ipu 3ToM HE0OXO0AMMO HE JOMYCTUTh YpPE3MEpPHOU nedopmaliui CTEHOK
MOJIMATUIICHOBBIX TPYO, UTO IOJHKHO 00€CTICUMBATHCS TPABUIIBHBIM U3TMOOM ILJIETH.
[Ipn ¢ukcupoBanuu TPyOHOU TIIJIETH B OJHOM U TOM K€ TIOJOXKCHHH TPHU
MPOTATUBAHUM B T€YeHHE BpemeHu, paBHOM 0,5 4, R He momken ObiTh MeHee 16
nuaMeTpoB. Ilpm rapaHTUpPOBAaHHOM MEHBIIEM BPEMEHU 3HAUYCHHS R Moryr

cocrapimsath  10...12  guamerpoB. [Ipm  HEBO3MOXHOCTH  OOECIEYHTH



rapaHTUPOBAHHOE BPEMsI NPOTATMBAHMS clieqyeT npuHuMarbh R paBHbiM 20...25

JTIMaMETPOB.

Jlanee HauyuMHAIOT BBEACHUE HOBOrOo TpyOompoBoja B 3aMeHseMmbld. K
MOJIMATWICHOBOM IUICTH IPUCOCIUHSCTCS PACIIUPUTENL 34 HEro UEIUISIETCS
TAroBbI Tpoc. IlocinegHuit BTATMBaeTCS MOIIHOM J€OeIKONM B 3aMEHSEMbIN
TpyOOIIPOBOJ U, paspylias €ro, MPOJABUTACTCS B CTOPOHY MPUEMHOTO KOJOJIIA,

3aTATuBast 3a COOOM IMOJIN3TUIICHOBYIO ILICTD.

[Tocie TOro kKak pacHIMPUTENh W YACTh MOJMAITUICHOBOW IUICTH BOWAYT B
IPUEMHBIN KOJIOZCL, TSKEHUE NpeKpalaerca. TAroBbld TPOC OTIENSETCS OT
paclmMpuTenss U cmaTbiBaeTcss Ha Oapaban Jnebeaku. OnopHoe YCTpPOMCTBO
neMoHTupyercs. Pacmupurens OTCOEIUHSETCS OT MOJIMATUICHOBOM IUIETH U

IMOJHHUMACTCA U3 IIPUCMHOI'0 KOJIOAIA HABCPX.

B 3aBepmienue nporecca QyTisip U3bIMAaeTCs U3 IPyHTa C HCIOJIb30BAaHUEM
ITHEBMOY/JAPHBIX MAIlMH W CKBaXXWHA 3aJ€EJIBIBAECTCS IECKOM, IPEIBAPUTEIBHO
3aChIIAaHHBIM B HEro, Mo Mepe BbIXoAa (QyTispa Ha MOBEPXHOCTh. 3aTeM
BOCCTAHABIIMBAETCS TPYOONPOBOJI CMEKHOIO y4acTKa, €CJIM OT HEro OTIENISUIUCH
Kakue-mmoo dactu. K 000MM KOHIAM MOJIMATWIEHOBOrO TpyOompoBoaa
IPUBAPUBAIOTCS TOJIMATUIICHOBbIE OYpTOBbIE BTYJIKM IOJ IUIOCKHE (DIIaHIBL.
[TpoBoasiTCS rUpaBIMYECKUE UCTIBITAHUS HOBOTO TPYOOIPOBOIa B COOTBETCTBUU C
JNEUCTBYIOIIMMHA HOpMAaTUBaMH. [Ipy MOJTOKUTENBHOM peE3yJbTaTe€ HCIBITAHUN
BOCCTAHABIIMBAIOTCS JHMILA KOJIOJEB, U IPOU3BOAUTCS 00BsI3Ka TPyOOIIPOBOIOB,
BXOASALIMX B KOJOJALBI COOTBETCTBYIOIIMMM BOJONPOBOAHBIMH y3namu. [lo
3aBEpPIICHUU HTUX PaOOT BOJONPOBOJHAS CETh IPOMBIBAETCS M CHAETCS B

9KCIITyaTalluto TaK, KaK 9TO IIPUHATO JJIA BHOBb CTPOAIINXCA BOAOIIPOBOIOB.

[Topsimox mpou3BOCTBA 3aMEHBI BOJOIPOBO/IA MO IPYTOM CXEME OTJIMYAETCS
OT paccMOTpeHHOro. HarspkeHue mpoM3BOJUTCS C MCHOJIb30BAaHUEM MAIIUHBI C
HAaOOpHBIMU IITAaHraMH Ha TsroBoe ycunue 1 250 kH npu auamerpe BopornpoBoa

10 400 MM, 1, KpOME TOTO, TOTUITUIICHOBAS IIJIETh HAPAIIMBAETCS CBApKOU TpyO U3



ITH/I Ha cBapOYHOM yCTAaHOBKE PSAAOM C MECTOM IPOBEACHHUSI BOCCTAHOBUTEIBHBIX
pabor. MammHa ¢ HAaOOpPHBIMU IITAHFAMU MOHTUPYETCA B KOTJIOBaHE, a Ha
HOBEPXHOCTU pacrojaraercss OJOK €€ NUTaHWs U YNpaBIEHUs, C KOTOPbIM OHa

COCIUHACTCA MUTAIOINMMH IIJIaHT'aMU.

[Ipy HUCKIIOUMTEIBHON 3arpy’KEHHOCTH HE TOJBKO IIOBEPXHOCTH, HO U
MOJI3EMHOTO TMPOCTPAaHCTBA MalllMHA C HA0OpHBIMHM INTAHTAMH TO3BOJIAET
IIPOU3BOJMTH 3aMEHY BETXOr'0 BOAOIIPOBOJAa quaMeTpoM 110 400 MM mmyTem nojayu
MOJIMATUJICHOBOM IJIETH 4epe3 TpyOompoBOJ CMexXHOro yvactka. IloaroroBka
IJIETH MPOU3BOJUTCSA CBapKoW oTAenbHbIX TpyO u3 [IH/] cTangapTHOW JIMHBI Ha
ypOBHE TpyOONpoBOJia CMEKHOr0 ydyacTtka. CBapouHasi yCTaHOBKA pa3MEIIAeTCs B
KOTJIOBaHE, JUIMHY U IIUPUHY KOTOPOro MPUHUMAIOT B 3aBUCUMOCTH OT JIMaMETpa
NOJIMATUIICHOBBIX TpyO. Bo Bcex ciyyasx TOJKHBI 00€CreunBaThCS YCIOBUS IS
pasMernieHus Tpyo (cekuuii Tpy0O), 000py10BaHUS U OCHACTKH, C IOMOILIBIO KOTOPBIX
OyIyT OCYHIECTBIATHCS CBApKa HOBOTO TPyOONpOBOAa, a TAKXKE JIsl KAUECTBEHHOTO
Y TPOU3BOAUTEIILHOIO BBIOJHEHUS BCEX OCHOBHBIX W BCIOMOTATEJBHBIX
TEXHOJIOTUYECKUX MPOIIECCOB 3aMEHBI C COOJIOJIEHNEeM TpeOoBaHUN 0€30MacHOro
BeleHua pabor. Ilpy HEOOXOOUMOCTH CTEHKHM KOTJIOBAaHA KpEIST, a TaKkKe

OPTaHU3YIOT BOJOOTIIUB.

TpyOni (cexiuu TpyO) B 3aBUCUMOCTH OT MAaCChl MOTYT MOAaBaTHCS B KOTJIOBAH
BPYUYHYIO, C TOMOIIBIO TOJbEMHOT0 KpaHa, aBTOKpaHa, TpyOOyKIauuka u T. 1. J{7s
pasMeIIeHUsT W  MaHMMOYJISIUKA ¢ YKa3aHHBIMA —~ MEXaHWU3MaMH  CIIeyeT

npeayCcMarpuBaTb COOTBCTCTBYIOIIHEC ITPOCTPAHCTBO U BPCM:I.

KoTioBaHbl ¢ IelbI0 yYMEHBIICHHS OOBEMOB 3EMIITHBIX pPabOT CiemyeT
pa3pabaThiBaTh B MECTaX HAWMMEHBIIETO 3ariayOJeHUsT BOJOMPOBOAOB JMOO B
MeCTax, IJIe Ha CETH HMMCIOTCS OOBaJIbI /WM BETXUE KaMephbl MEPEKIIOYCHUS,
KOTOpbIE TMPEIoiaracTcsi 3aMEHUTh JHOO PEeKOHCTPYyHpoOBaTh. PacmosaraTh
KOTJIOBaH TaKKe I1eJIeCO00pa3HO B MECTaX, YAOOHBIX /I MPOBEICHNS 3aMEHBI B 00€

CTOPOHBI (B,Z[eCB npeajiaracTcsa HCIIOJIB30BaTh  TEXHOJOIMYCCKHEC CXCMbI



IIPOU3BOJICTBA PEKOHCTPYKTUBHBIX padOT C OJHOIO MOCTA, KOTOPBIM OpraHU3yeTCs
1100 B MECTe pa3MeIIeHHs CBapOYHON YCTAHOBKH, JTMOO B MECTaX pacIoyIOKEHUs

MalllMHEI C Ha60pHBIMI/I mTaHraMy UM MOITHBIX J'IC6CI{OK).

B Mectax 00BaJIOB HMJIM HEMPOXOJHBIX YYAaCTKOB Ha PEKOHCTPYHPYEMBIX
BOJIOTIPOBOJIAX HEOOXOJMMO MPOU3BECTH PaOOTHI MO MPOOUBKE CKBAKHHBI WM
3a0uBKe 00CamHON TPYOBl YIAJICHUIO PEMOHTHBIX BCTAaBOK M OCBOOOKICHHIO

TpyOOIIPOBOIa OT 3aCOPOB U 3aBAJIOB.

[lo 3aBepuieHUM PEKOHCTPYKTUBHBIX PA0OT Ha 3aMEHSIEMOM BOJOIPOBOJE
KOTJIOBaH U 4acTh TPyOONIPOBO/Ia, IONABUIYIO B 30HY KOTJIOBaHa, BOCCTAHABIMBAIOT

TpyOaMu 13 TPAAUIIMOHHBIX MATEPUATIOB U 3aCHINAIOT TPYHTOM.

I[JBI 3aMCHBbl C Pa3pymcHHUCM H3HOHIICHHBIX BOAOIIPOBOJOB CJICAYCT
HCIIOJIB30BaTh ITOJIMOTHUIICHOBBIC pr6BI, KOTOPBIC MOI'YT IIOCTaBJIATLCSA oe3

COeIMHEHUI Ha OapabaHax (KacceTax).

1. TEXHOJIOI'UsI CTPOUTEJBCTBA OCHOBHBbIX
COOPYKEHUH UHXKEHEPHBIX CUCTEM.

4 MOHTAXK MPSIMOYT'OJIBHBIX EMKOCTHBIX COOPY KEHUM

4.1 O0mme TpeOOBaHUA K MOHTAKY COOPHBIX KOHCTPYKIMH COOPYKEHUI
MoOHTa)X HAYMHAKOT [OCJAE HMHCTPYMEHTAIBHOW TNPOBEPKH COOTBETCTBUS
MPOEKTY MJIAHOBOTO M BBICOTHOTO MOJIOKEHHUSI MOHOJMTHOTO JHUIIA C Ma3aMu IS
YCTAaHOBKU CTEHOBBIX MaHEJEH, a Takke PyHIaMEHTOB M JIPYTUX 3JIeMEHTOB. BHe
3aBUCUMOCTH OT MPHHITOrO crnocod0a M METoJla MOHTaXa KOHCTPYKLHN
HE00X0MMO 00ECIIEUUTh HAACKHYIO UX YCTOMUYMBOCTD. [Ipu MOHTaxe paznuyHbIX
AJIEMEHTOB BBIIIOIHSIOT CIEAYIOLIME ONEPALMH: OATOTOBKY JIEMEHTA K MOHTAXY,

CTPOIIOBKY, OYMCTKY MECTA YCTAHOBKH M YCTPOMCTBO MOCTEIH, ITOAAUY HIEMEHTA, a



TaKXXe MEPEMELICHUE €0 NPU YCTAHOBKE, 3aKPEIUICHUE B IIPOEKTHOM IOJIOKEHHH.
CTpOonoBKy 3J€MEHTOB CIEIYET MPOU3BOJUTH B MECTaX, YKa3aHHBIX B MPOEKTE, U
o0ecnieunBaTh MOJa4y KX K MECTYy YCTAHOBKHM B IIOJIO)KEHHMH, OJM3KOM K
IPOEKTHOMY. IIpueMKy a1eMeHTa MOHTa)KHUKH ITPOU3BOIAT B TOT MOMEHT, KOTJa
€ro OCTaHaBJIMBAIOT HAJl MECTOM YCTAaHOBKH Ha BbIcOTE He Ooiiee 30 cM, mocie 4ero
€r0 pa3BOPAYMBAIOT M YCTAHABIMBAKOT B IIPOEKTHOE IIOJIOKEHHE IO IPUHATHIM
OpUEHTHpaM (pUCKaM, LITHIPSAM, yIopam, IpaHsiM U T. 1.). I[IpueMKy MOHTaXKHBIX
paboT MPOU3BOIAT MOCIE MOJHOTO 3aKPEIUIEHHUsI BCEX KOHCTPYKTUBHBIX Y3JIOB U

npruoOpeTeHNs] OETOHOM 3aMOHOJIMYMBAHMS CTHIKOB MPOEKTHON MPOYHOCTH.

4.2 TexHOJIOTWSI MOHTAKA COOPYKEHUI

[Ipy BO3BENCHHH KOMIUIEKCOB BOJOMPOBOAHBIX U KaHAIU3AIMOHHBIX
COOpY>KEHUM MOHTHUPYIOT KaMephl peakuu (xmonbeoOpa3zoBaHus),
TOPU30HTAJIBHBIE OTCTOMHHWKH, QUIBTPHI, OJIOKM OYHCTHBIX COOPYXKCHUH,
pe3epByapbl YMCTOM BOJABI, adPOTEHKH, OMO(PMIBTPHI U JPYTHE MPSMOYTOJIbHBIE

€MKOCTHBIE COOPYKEHHS.

MoHTax KaMep peaklHH OCYLIECTBISIOT 4Yalle BCEro KOMOMHUPOBAHHBIM
METOJOM, IPU KOTOPOM CTEHOBBIE IMAHENM MOHTHUPYIOT Pa3lelbHO, a OCTAJIbHbBIC
AJIEMEHTHI BHYTPU KaMEPBI — KOMIUJIEKCHO. MOHTaXX KaMephl U3 ITaHEJIEN C OTIOPHOU
MATOM HAYMHAIOT TMOCJE YCTPOWCTBA OETOHHOW MOATOTOBKU. 3aTeM OETOHHPYIOT
JHUIIE U MOcje Habopa UM HEOOXOAMMOW MPOYHOCTH YCTAHABIMBAIOT CTOWKHU U

CTPYCHANPABJISIONINE EPETOPOJIKU KAMEPBI.

MoHTaX TOPU30HTAIBHBIX OTCTOMHUKOB C YYETOM 3HAYMTENbHBIX Pa3MepoB
UX B IUIAaHE OCYIIECTBISIOT KpaHaMU C TNEPEIBMKEHHEM HX MO0 OETOHHOU
MOJATOTOBKE WJIM JHMILY BIOJb MOHTUpYeMbIX cTeH (puc. 4.1). OTcToilHMKH
MOHTHPYIOT Kak pa3/lelbHbIM, TaK M KOMIUIEKCHBIM METOJOM, IpPH KOTOPOM

CTCHOBLIC IMAHCIN U IUTMTBI IOKPLITHA KOPUIOPOB YCTAHABIMBAIOT 3a OJJUH IIPOXO/]



KkpaHa. [Ipumep MOHTa)xa OTCTOMHHKKA, cCOCTOSIEro u3 10 KOpUI0pOB IUPUHON 11O

6M, IpUBEZICH Ha pUCYHKe 4.2.

MoHTax BEAYT C TPAHCIIOPTHBIX CPEJICTB, IPUYEM MOHTAXK MAHEIEH HAYNHAIOT
co cpennero kopuaopa (B ocsix «E» - «Jl»), a 3arem BeAyT KOJIbIIEBBIMU
CUMMETPUYHBIMU 3aXBaTKaMU C MEPEABMIKCHUEM KpaHa BOKPYI CMOHTHMPOBAHHBIX
KopuopoB. [Ipu Takoii opranu3zau padboT Mociae MOHTaKa CPeTHUX KOPHIOPOB B
HUX BeAYT pabOThI [10 3aMOHOJMYUBAHHIO CTHIKOB, TOPKPETHPOBAHUIO MOHOJIMTHBIX
y4acTKOB U Ap. MoHTax cTteHoBbIX maHeneu Ha III...IV 3axBaTkax ocymecTBIisItOT
IIOCJIE BBIITOJIHEHHSI HEOOXOIMMBIX pa0OT Ha MPEABIAYIINX 3aXBAaTKaX, B TOM YHCIIE
10 3aMOHOJMYMBAHUIO CTBIKOB, YCTPOWCTBY MOHOJUTHOIO I105CAa, MOHTAXY
CTEHOBBIX IMAaHEJEH MEePEropoJOK MO OCH 2, TEXHOJOTHUYECKHX TPYyOOIPOBOJIOB H

IUIUT IIOKPBITHA.

[Ipy pa3znenpHOM METOAE MOHTAaXa FOPU30HTAJIBHBIX OTCTOMHUKOB BHAyaje
OJHUM KpaHOM OOJBLION Ipy30HOABEMHOCTH MOHTHUPYIOT CTEHOBBIE IaHEIH
KOPUAOPOB, a ApYruM (BCJEd 3a HUM) MEHbIIEH TIpy30MOABEMHOCTH — ILIUTHI
nokpbeITusA. KpaHsl B Ipolecce MOHTaKA IMAHENENM W IUINT JBUTAKOTCA BAOJb
KOPHUJIOPOB «3MEUKOW» M HCHOJB3YIOTCS MO CBOEM TIpy30MOABEMHOCTH OoJee
sbdextuBHo. Ilpu pasnenbHOM MeETOAE MOHTa)ka KOPHIAOPOB CTHIKM MaHeneil
3aMOHOJIMYMBAIOT 10 YCTAHOBKM IUIMT MOKPBITHS. [lociienoBaTebHOCTE MOHTaXa
CTEHOBBIX IIaHEJIEN NpU ITOM cienyromas. [lepBeiMu ycTaHaBIMBAaIOT YIJIOBBIE
(MasyHBIC) TIAHENHM, KOTOpPbIE BBIBEPSIIOT, a 3aTe€M IO XOAYy JABWXKEHHUS KpaHa
MOHTHPYIOT OCTaJbHBIE IaHenu. llociae BBIBEPKH IPOU3BOIAT «IIPUXBATKY»
MaHeJIel Jpyr K JpYry OJJEKTPOCBApPKOM 3aKJIagHBIX JAETAIEW M apMaTypHBIX

BBIITYCKOB.
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PucyHOK 4.]. Hpuﬁuunuaﬂblmﬂ cxema mormaosica COpu3oHmalbHoco OMCMOUHUKA:

1 — cmosinku kpana, 2 — ocvb 08UdICEHUsL KPAHA NPU MOHMAICE CTNEHOBLIX NaHeaell NePeotll CeKyuu
(kopudopa), 3 — mo dce, MOPOU U NOCIEOVIOUUX CEKYULL, 4 — 0Cb 0BUIICEHUS KDAHA NPU MOHMAIICE NAUM
ROKpuimus, 5 — 00pamuulil X00 Kpaua, 6 — 0Cb OBUNCEHUS MPAHCIOPMA, 7 — KOMIO08AH 0151 30AHUSL

Gurompos, MY — mononummnuie yuacmru, Lk — evliem Kproka Kpana
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Pucynox 4.2. Cxema opeanuzayuu MOHMANCA 20PU3OHMATLHOZ0 OMCMOUHUKA 2YCEHUUHBIM KDAHOM:



1 — nanenesos, 2 — epemennas 0opoca u3z COOPHLIX Hcene300eMOHHBIX NAUM, 3 — MOHMAICHBILLL
2YCeHUUHbL KpaH, 4 — cmeHosble naneau Kopuoopos, 5 — onauxyoxa mpy6 0isi omeooda ocaoxa, 6 —

MOHOJIUMHOE ()HMM/}@, 7 — bemonnas nodzomoeka, 8- OI’lClle6Ka MOHOIUMHO20 JHCene300emoHH020 NosCa

MoHTax QUIBTPOB YaCTO 3aTPYAHAETCS PACIIOIOKEHUEM UX BHYTPH 3/1aHUS U
HEOOXOJAMMOCTBIO  3arpy3kd  uUX  QuiIbTpyommMmu  Mmatepuaiamu. llpu
CTpouTeiabcTBE BOAoouucTHbIX craHuuid (BAC) MoHTHpyIOT GUIBTPBI Kak
OJHOpAIHBIC, Tak M JBYyXpsaHble. CxemMa MOHTaXa OJIHOPATHBIX (UIBTPOB

npuBeicHa Ha puc. 4.3.
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Pucynox 4.3. Cxema monmadsica 30anusi puibmpos 600004UCHHOU CIMAHYULL:

1 — @ynoamenmeoi, 2 — npuamku, 3 — 2yceHuyHblil Kpar 2py30nodvemtocmoio 20 m, 4 — bemonuas
noozomoska, 5 — acgpanem, 6 — apmamypHule cemku, 7 — MOHOAUmMHoe OHuwe, 8 — pepmosos, 9 —
gicenezobemontovle pepmol onunon 18 m, 10 — nanenu cmen gurompos, 11 — xonronnst 30anus, 12 —
Koa00ywl, 13 — naumet noxpoimus, 14 — kopudopsr omcmoiuinuxa, 15 — cveszovl, 16 — epemennas

asmooopoea, 17 — mpasepca 015 MmoHmanica gpepm

OWIBTPHI COOPYKAIOT B JBa 3Tana (LIMKJIA): HyJE€BOM U OCHOBHOW. B mepuon
HyleBoro mukia (puc. 4.3, a) BBINOJIHSIOT 3eMIIsSIHbIE PaOOThI, yCTPaWBarOT
(dbyHIaMeHThI TOJ] KOJOHHBI 3/IaHUSI (PUIBTPOB M OBITOBBIC IMMOMEIICHUS, a TaKkKe
MOHOJIMTHBIE JTHUIIA S4YeeK B 3MaHUU. MOHTaX Kapkaca 3JaHHUsS U CaMHUX SUEEeK
¢bunbTpoB (0cHOBHOM 1MKI) (puc. 4.3, 0) BeIyT B TaKoW MOCIEAOBATEIbHOCTH:

BHAYaJIe MOHTHPYIOT KapKac 3/IaHUs, a 3aTEM STYEHKH.

MoHTax KOJOHH, ()epM U IUIMT MOKPBHITUS 3JaHHUs BEAYT C IMOMOIIBIO
TYCEHHMYHOT'O KpaHa, MepeMeniaeMoro no AHuiy ¢uibTpoB (puc. 4.3, 6 — r) npu
JIOCTaBKE JJIEMEHTOB B 30HY KpaHa. 3aTeM YyCTAHABIMBAIOT TEXHOJOTHYECKOE
o0opyaoBaHue, TpyOONpoBOAbl U 3aABMKKHU. [IOCKOIBKY 31aHHE€ CMOHTHUPOBAHO
MOJIHOCTRIO  (BKJIOYAs TIOKPBITHE), [JII MOHTaxa (QWIBTPOB MPUMEHSIOT
I'YCEHUYHBIM KpaH C YKOPOYEHHOW CTPEJIOM, MNEPEABUTAKOLIUANCA MO JHHUILY
bunetpoB (puc 4.4, a). 3aMOHOJIMYMBAHUE CTHIKOB, MOHTAQX JIPEHAXKHBIX U
NIEPEJIMBHBIX JIOTKOB YaCTO BBIIOJIHSIOT NApPAJIETBHO ¢ MOHTaKOM IaHEJEHN SYEeK,
MIOCJIE YEro MPOU3BOIAT UX THAPABINYECKUE UCTIbITaHUs. OJTHAKO, OTHOBPEMEHHbIN
MOHT@)X BCEX DJIEMEHTOB S4Y€eK HE BCerjaa IesiecooOpa3eH, Tak Kak B cllydae
HEKaYeCTBEHHOM 3aJ€JIKU CTBIKOB (UTO MOXKET OBITh OOHApY>KEHO TOJIBKO MOCIe
TUAPABINYECKUX HCIBITAHUN) TPYAHO YCTPAHUTh AEPEKTbl U BOCCTAHOBUTH
repMETHUYHOCTh syeeK. [1oaTOMy JOTKM Jydnie MOHTHUPOBATH MOCIE WCIBITAaHUS
SAYEeK W YCTpPaHEHMs 3aMeueHHBIX AedekToB. [Ipm 3TOM UX yCTaHABIMBAIOT C
MOMOILBIO KpaHa-0aJIKu MUJIU CIIEHUAIBbHOTO KO3JIOBOTO KpaHa, epPeMeIatoIerocs

0 peJbcaM, YJI0KEHHBIM Ha cTeHaX GpuibTpoB (puc 4.4, 6).



[Tpu ctpoutensctBe BJIC yacTo BO3BOAAT ABYXpsiAHBIE (DUIBTPHI, TEXHOIOTHSI
MOHTaka KOTOPBIX 3aKJIKYacTCs B caeayromeM. Ilocie miaHupoBky U 3a4UCTKU
KOTJIOBaHA MEXIy psAaamMu siueek (QUiIbTpoB (B Trajepee TEXHOJIOTMYECKHX
TpyOOIIPOBOJIOB) KPAaHOM YCTAHABIMBAIOT (PYyHIAMEHTHI MOJA KOJIOHHBI, U IOCI]E
yCTpoiicTBa OETOHHOM MOATOTOBKA MOHTHUPYIOT MAHENH CTEH. 3aTeM OETOHUPYIOT
HOJIrOTOBKY MOJ (QUIbTppl B OOKOBBIX 4YacTiIX, a TaKkkKe [JHUILE Tajepeu
TpyOOIPOBOJIOB, IOCIIE YETO KPAHOM, ITEPEIBUTAIOLIMMCS 110 OETOHHOMN OJrOTOBKE
(GuIBTPOB, MOHTUPYIOT IAHEJIN SIYEEK C TPAHCIIOPTHBIX CPEACTB. Sueiku GUIbTPOB
MOHTHPYIOT KOMIUIEKCHBIM METOJAOM C YCTAaHOBKOM BCEX JJIEMEHTOB 3a OJWH
npoxoa  KpaHa. llapamnenbHO € MOHTaXOM — KOHCTPYKLUHMH — (QHIBTPOB
3aMOHOJIMYMBAIOT CThIKU. CMOHTHpOBaB SUEUKH (PHIBTPOB, MOHTUPYIOT Oanku
NEPEKPBITHSL, KOJIOHHBI M TOJAKPAHOBbBIE OaJIKU II1aBHOTO MPOJIeTa 31aHusl (PUIBTPOB,
UCIOJIB3Ysl MpU 3TOM OamieHHbll KpaH. [lo nocTmwkeHnn OETOHOM CTBIKOB U
0OBA30YHON OaJIKM HapyKHBIX COOPHBIX CTEH siueek PuiIbTpoB HEe MeHee 70 Yo-Hol
MPOEKTHOM MPOYHOCTH MPOU3BOAAT KIIAJKy CT€H B OOKOBBIX MOMEHICHUSX HaJ

ﬂqeﬁKaMI/I, a TAKKC MOHTAX IIIUT IIOKPBITHAA.



a)

+

YA

) J :-.',__".:' = - - —_"? — \
[Tpe
v
n
vl
:a
"
"y
’
vl
e
M
M
‘1
’
2
’
L
“
'
e
:o
7
‘4
'
’c
» P ;'.
’ L
———
.L.d-ﬁ
[SESS S

S,

Pucynox 4.4. Moumaosic sueex u 10mKo8 puiompos:

1 — gpynoamenmut 30anusa purempos, 2 — konoHuwl, 3 — naumsl NOKpuimus, 4 — kpan-oanxa, 5 —
Jrcene30bemonnvie ghepmol Onunol 18 m, 6 — eycenuunviii Kpam ¢ YKOpouenHou cmpeiol, 7 — naHeau cmex
purompos, 8 — monorummuoe onuue, 9 — kopudopvr omcmouinuxa, 10— ko3no6ou Kpau

epy3onodvemtocmuio 2,5 m, 11 —nomox gunompa

MoHTaXX pe3epByapoB. MGTOI[BI H II0CIACAOBATCIBPHOCTE MOHTAXKa IIPs-

MOYTOJIbHBIX PE3epBYapoOB BO MHOTOM OIPENCISIOTCS THUIIOM U TabapuTamu
COOpHBIX KOHCTPYKIIMHA, U B YaCTHOCTH THIIOM CTEHOBOM maHenu. [[ns MoHTaxa
pEe3EpPBYapOB PA3IMYHOM BMECTHUMOCTH MPUMEHSIOT MPAKTHUYECKH OJHOTHUITHBIE

C60pHI>I€ OJIEMCHTEI IIPpHU 06H.ICM HEOOJIBIIIOM KOJIMYECTBE UX THUIIOPA3MEPOB



(CTCHOBBIC IMaHCJiv, ICPCropoaK1, IMOAKOJIOHHHUKHN, KOJIOHHBI, OaIKu WIn pureiim n
IJIMTBI HOKpLITI/ISI). Bce 310 mo3Bosser MNPUMCHATH OJHOTHUIIHYIO TCXHOJIOTHIO U

CXCMbI MOHTa>Xa pE3CPBYApPOB IMPAKTHICCKU HC3aBUCHUMO OT UX BMCCTUMOCTH.

MoHTax HeOOJBIINX B IJIAHE PE3EPBYapOB BEAYT C MEPEABMKCHHEM KpaHa
BOKPYI HHUX IO OepMe KOTJOBaHa, a CPEIHUX U OOJBIIUX pa3sMEpPOB — C
MEePEBUKEHUEM MOHTAXXHOTO KpaHa 1Mo UX JHUILY U ¢ pa30MBKON HAa MOHTa)KHbIC
YY9aCTKH 110 TIPOJI0ILHBIM ocsiM A, b, B u T. 1. (puc. 4.5). MoHTaxX KOHCTPYKIIUH B
npenesax peseppyapa Leaecoo0pa3Ho BBIIOIHATH 110 MPOJIETaM, IPUHUMAEMbIM B
KaueCTBE MOHTaKHBIX Y4aCTKOB. PaOOThI Ha Ka)KJIOM y4acTKE MO>KHO BBITIOIHSITh

TpeMsl CEUATU3UPOBAHHBIMU TOTOKAMU:
1) ycTaHOBKa CTEH NaHeseH U (yHIaMEHTOB 10T KOJIOHHBI (IT0IKOJIOHHHKOB);

2) MOHT@)XX KOJIOHH W IMPKYJISIUOHHBIX IEPETOPOJIOK C OJTHOBPEMEHHBIM

3aMOHOJIMYMBAHUEM CTHIKOB;
3) ykiaaka Oanok (pureseii) v IIUT MOKPBITHSI.

[locnenoBarenbHOCTH ~ MOHTaXa  COOpPHBIX  KOHCTPYKLMH  JTOJKHA
o0ecreynBaTh YCTOMYMBOCTh M MPOYHOCTh MX B MpeJieaX MOHTAKHOIO Y4YacTKa.
YuuThiBas 3HaYUTENBHBIE pa3Mephl B IJIAHE KPYIIHBIX PE3€pBYapoOB, UX MOHTAXK
MPOU3BOAST B OCHOBHOM C MEPEABMKEHHMEM KpaHa BHYTPU pe3epByapa IO €ro
JHUIY. Y CTaHaBIMBaTh COOPHBIE 3JIEMEHTHI PE3EPBYapPOB MOKHO KOMIUIEKCHBIM,

pasaCIbHbIM HUJIN KOM6I/IHI/IpOBaHHBIM MCTOJaMMU.
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Pucynox 4.5. Cxemut 0gudiceruss MOHMAICHBIX KPAHOG NPU 8038e0eHUU 08YX KPYIHBIX PE3eP8yapos:

1 — cmenosvie nanenu, 2 — KonoHHbL 6 KOMA08aHe, 3 — YUPKYIAYUOHHBIE NepecopoOKU, 4, 5 — able30bl u3
KOM08AHA U 8be30 8 He2o, 6 — pabouull Xx00 KpaHa, 7 — obpamubwli X00, 8 — HanpaesieHue O8UNCEHUs.

MPAHCHNOPMHBIX CPEOCM.

[Ipy KOMILJIEKCHOM METOZE TOCJI€ YCTAHOBKM YacTH CTCHOBBIX IaHEIeH
OJTHOBPEMEHHO MOHTHUPYIOT KOJIOHHBI, HUPKYJISLIUOHHbBIE MEPErOPOJKUA U IUIUTHI
nOKpbITHS. OJHAKO ATOT METOJ Hapsay ¢ MPEHMYIIECTBAaMH UMEET HEIOCTaTKH,
MOCKOJIBKY TPY30IObEMHOCTh KpaHa MpH STOM MOIOMPAIOT MO Macce Hambolee
TSKEJIBIX JIEMEHTOB (CTEHOBBIX ITaHeJel ), a KpaH MO XOAY IBH)KEHUSI MOHTUDPYET U
OoJee JIerKue AIeMeHThI (KOJIOHHBI, Oaiku, pureiu, miutel). Kpome toro, padota
KpaHa B CTECHEHHBIX YCJIOBHUAX KOTJIOBaHA, IMPU HEOOXOAMMOCTH 3aBO3a Tyda U
CKJIaIMPOBAHUS BCEX JIEMEHTOB, 3HAUUTEIBHO 3aTPYAHIET OPraHU3aLnIo0 padoT U
3aMeIsieT TEMITbI BO3BeIeHUs pe3epByapoB. [loaTomy nHoraa 6osee r3pdexkTrBeH
pa3aenbHbIN WM KOMOMHUPOBAHHBIA METOJT KX MOHTa)a, MPU KOTOPOM OCHOBHbBIE

C60pHBIC OJIEMCHTBEI YyCTaHaBJIMBAIOT B TPpH OTalla: HAa IMEPBOM — TI'YCCHHYHBIM



KPaHOM, MEPEBUTalOIIUMCS MO0 TOTOBOMY JHHIILY WM OETOHHOM IOATOTOBKE,
MOHTHPYIOT PA3[eJbHO MAHENH CTEH, 3a HCKIYEHHUEM MOHTaXXHOTO MpPOEMa,
OCTaBJISIEMOrO JUIsl BbE3/1a KpaHa U MAaHEJIEBO30B; HA BTOPOM — ITHEBMOKOJIECHBIM
KpaHOM, MEPEIBUTaIOIIMMCS 110 JHUILY, YCTaHABIUBAIOT KOMILJIEKCHO KOJIOHHBI,
HUPKYJISIUOHHBIE NEPETOPOJIKH U IUIMTHI MOKPBITUS; HA TPETHEM — I'YyCEHUYHBIM
KPaHOM YyCTaHaBJIMBAIOT COOpHBIE DJIEMEHTbl B MECT€ MOHTAKHOTO IPOEMA.
[Tocneanuii sTanm pabOT BBIMOJHSIOT TOCJTE 3aBEpIIEHUS BceX paboT BHYTpHU
pe3epByapoB, B TOM 4YHCII€ OTACJIOYHBIX, T'HUAPOU3OALUOHHBIX, MOHTaXa

TpyOONPOBOJOB K OOOPYIOBAHHUS.

Hapsiny ¢ ykasaHHbIM  Pa3ebHO-KOMOWHUPOBAaHHBIM  METOJOM
() PEKTUBHBIM SBJISETCA TaK Ha3bIBAEMBIM KOJIBIIEBOM METO/I MOHTaXa pe3epByapa
C UCIOJIb30BAaHUEM JIBYX MapayijieibHO paboTaroniux kpaHoB (IV cxema MoHTaxa).
[Ipu sTomM oaHuUM KpaHoM (OOJbIIEH TPYy30MOABEMHOCTH), MEPEABUTAIOIINMCS
BOKpYT pe3epByapa Mo OepMme KOTJIOBaHA, YCTaHABIMBAIOT CTEHOBBIE IMAHEH, a
TaK)K€ KOJIOHHBI, OajqKd U IUTUTHI TMPUMBIKAIONIETO K CTEHAM OJIHOTO IpoJieTa
MOKPBITUS, a BTOPbIM (00Jiee JIETKMM) KpaHOM, IMEPEIBUTAOIIUMCS 1O JTHUIILY
napajuiesIbHO IEPBOMY, MOHTHUPYIOT KOJIOHHBI, OAJIKU U TUIUTHI MIOKPBITUSI BTOPOTO
mpoJieTa. 3aBepIIMB MOHTAX MaHENeH, KOJIOHH, OAJIOK U IUIUT MOKPBITUS IO JBYM
psgamM TpoJjieTa HapyXHOTO NEpUMETpa pe3epByapa, MEPeXonsiT K MOHTaXY
KOHCTPYKIIMI I[IEHTPAJIbHOW 4YacTu pe3epByapa (2-f1 ouyepedab CTPOUTEIbCTBA).
MoHTaxX YeThIpeX MPOJETOB IEHTPAJbHONW YacTH MPOU3BOIAT KOMIUIEKCHBIM
meronoM. [locnennmii 3Tam MOHTa)xa — 3alOJHEHUE MOHTAXHOIO MpoemMa

CTEHOBBIMU IMAHEJSIMU NIOCJIE BBIXOJA KpaHa U3 pe3epByapa.

MoOHTaX TOKpBITUHA  NOPSIMOYTOJIBHBIX  pPE3EPBYapOB  MOXKHO  BECTH
OIHOBPEMEHHO  II0  HECKOJBKMM  IIpOJE€TaM,  HalpuUMep  MEPEKPBITHUS
JEBSITUITPOJIETHOTO pe3epByapa o TpeM — IATH nposeraM. [Ipu oqHOBpeMEHHOM
MOHTa)K€ TpeX MPOJIETOB OJAWH M3 HUX OCTABIISIOT JUISA NEPEIBWKEHUS KpaHa, a B
JPYTUX PACKIaIbIBAlOT COOPHBIE DJIEMEHTHI; NMPU MOHTAXE MATH MPOJIETOB O]

PaCKIIaJIKy AJIEMEHTOB MOKET OBbITh 3aHATO YETHIPE MPOJIETA. 3aBEPILIUB BHIBEPKY



KOJIOHH M CBapKy HX COEOUHEHHM ¢ OajlkaMud M IUIMTAaMH, MPOU3BOJIAT
OMOHOJIMYMBaHUe MIBOB. CxeMy NBIKEHHUS KpaHa MPU 3TOM BBIOMPAIOT TaKOM,
4yTOOBI K KOHIly MOHTa)a KpaH MOI' BBIMTH M3 pe3epByapa 4epe3 OCTaBJICHHBIN
npoeM. [locne ycTaHOBKM MaHenel B MECTE MPOeMa OCTaBLIMECS IIIIUThI IOKPBITHS

YCTAaHABJIIMBAIOT KPAHOM, HAXOJAIMUMCS BHC pC3CpBYyapa.

MoHTax a3pOTeHKOB (HanboJIee XxapakTepHas cxeMa IIpuBeieHa Ha puc. 4.6).
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Pucynox 4.6. Cxema monmasica 4uemvipexKopuOOpHbIX a3pOMEHKO08 U3 MUNOBbIX NIOCKUX NAHeNel:



1 — cmenosvie nanenu napysicuvie, 2 — mo dgice, HympenHue, 3 — 8030yX0800bl C OMBOOAMU K
PUILMPOCHBIM KAHAAM, 4 — NAUMBL X0O008bIX MOCIMUKO8, 5 — banxu, 6 — urbmpochvie Kanawl, 7 —
UHBEHMAPHbBIE Nepee30Hble MOCUKU, 8§ — bopmosoll asmomoduns, 9 — asmoxpan, 10 — cmpemsnku, 11 —
aomku, 12 — asmomobunv no docmaske 10mKkos, 13 — nanenesos, 14 — nneeMoKoaeCHblIl KPAH,
VCMAaHasnuearowull cmenosvle nanenu, 15 — memnepamypHo-ycadounvii uios, 16 — pacmeopococ 014
3AMOHOIUNUBAHUSL CMBIK0G, 17 — 2nexmpoceapounvle azpecamul, 18 — naunenesos no docmaske nameneu
013 mopyegvix cmen, 19 — banka, noocomosnennas Kk ycmarnogke, 20 — KiuHvsl 071 BPeMEHHO020 KPenieHus:

banox, 21 — ceapnoil wios, 22 — npedoxXpaHumenbHas pacnopKa 6 JomkKe.

MomnTax KOHCTPYKIIUI U TEXHOJIOTUYECKUX TpyOOTIPOBOOB
YETBIPEXKOPHUJIOPHBIX a3POTEHKOB BEAYT PAa3ACIbHBIM METOJOM YEThIPbMS
CIICLIMAJIM3UPOBAHHBIMU ITOTOKAMHU, YTO COOTBETCTBYET KOJIUYECTBY CEKUUU
a’pOTEHKOB. B mepBbI MOTOK BKJIIOYAOT MOHTAX IAHENEH MPOMOJIBHBIX CTEH
a’poteHkoB mo ocsm A, b, B, I' u [| (puc. 4.6, 1-1) ¢ OTHOBpEeMEHHBIM HX
3aKpEIUICHUEM U 3aMOHOJIMYMBAHUEM CTBIKOB. BO BTOpOM BKIIIOYAIOT MOHTAX
OaJIOK, TJIUT U XOJOBBIX MOCTHKOB 10 ocsiM b u I', 6anok u JOTKOB 1Jis Mojadu
AKTUBHOT'O WJIa, 3aTEM IUIMT, MEPEKPHIBAIOIIMX 3TH JOTKH, 10 ocu B. B tperun
MOTOK BXOAST pa0dOTHI MO MOHTAXKY BO3yXOBOJIOB, KAHAJIOB M JPYTUX AJIEMEHTOB
KOHCTPYKIIMH, MOHTaXX KOTOPBIX JOJKEH ObITh 3aKOHYEH J0 YCTAHOBKH TaHeen
TOPIIEBBIX TIOTIEPEYHBIX CTEH. B deTBepThId, KOTOPHIA pa3OMBAaIOT Ha JBa
MApAJJICTBHBIX TMOTOKA, BKJIIOYAIOT MOHTAX IMOMNEPEYHBIX XOJOBBIX MOCTHKOB,
TOPIIOBBIX CTEH M JIOTKOB, HAYMHAsI C IOTIEPEYHOM ocH 3 (0JMH MOTOK HAIMPaBIISIOT
K ocH 1, a BTOpoii k ocu 5). Takoe pacnpezenenue padoT Mo CrienuaaTu3upOBaHHBIM
MOTOKaM TMO3BOJISIET MOA0OpaTh JJIsi MOHTa)ka KOHCTPYKIUNA U TPyOONPOBOJOB
HanOoJIee SKOHOMUYHBIE KPaHbI, TIEPEABUTAIOIINECS 10 THUITY U padOoTaroIIMe Ha

MHWHHUMAJIBHBIX BBIJICTAX KPIOKaA.

CBapky ¥ 3aMOHOJMYMBAHHE CTHIKOB KOHCTPYKIIMH, a TaKXke Jpyrue
COMYTCTBYIOLIME pPa0OThl BBINOJHIIOT OT/AC/IbHBIC 3BEHbS. lIpuBeneHHas Ha
pucyHke 4.6 cxema MOHTa)a YEThIPEXKOPUAOPHBIX a’POTEHKOB MOKA3bIBAET, YTO
KaKJasi CEKIUSI MOKET OBITh pa30uTa HAa YETHIPE TUITOBBIX MOHTAKHBIX YJacTKa C
MIOCTOSIHHOM TEXHOJIOTUEN, TOBTOPSIOWICHCS BO BCEX MOCIEAYIOMIHUX CEKIUAX.

JIBrKeHrE KpaHa B KOPUIOpaxX IUPUHOW 9 M BBIAEPKUBAETCS MPSIMOJIIMHEWHBIM, a



B OoJiee MHMPOKHX KOPHAOpPaX MOXKET OBITh © 3uraroodpasueiM. [lpum
NPSIMOJIMHEWMHONW CXeMe KpaH, JBUTasICh 10 OCH KOPHAOpa, MOHTHPYET
OJTHOBPEMEHHO TMaHEH ABYX MPOTHBOIIOJIOKHBIX CTCH Ha BBIJIETE CTpENbl 4...5 M, a
pu 3ur3aroo0pa3Hoil cxeMe MPOIEeCcC BBIMOJIHACTCS aHAJOTHYHO, YTO MO3BOJISET

pa6OTaTB KpaHy IIp1 MUHUMAJIbHOM BBUICTC CTPCJIbI.

[TockonbKy Mpy MOHTaXXE adPOTCHKOB MPUMEHSIFOTCS AJIEMEHTHI Pa3IMYHON
MAacCBhlI, B poriecce padboT MPUXOIUTCS UCIIOIB30BaTh Pa3HbIC CIIOCOOBI MX TOCTaBKU
B KOTJOBaH, a TakKe¢ YCTAaHOBKM B TIPOCKTHOE TmojoxkeHue. Hampumep,
KOHCTPYKITUH, TOCTABJISIEMbIC B KOTJIOBAH IO OJHOW — JIBE HA OJTHOM TPAHCITOPTE,
MOHTHUPYIOT OOBIYHO C TPAHCTIOPTHBIX CPEJICTB, T. €. «C KOJIEC», a 00Jiee METKUE — C
MIPEABAPUTEILHON JOCTABKOW M pacKiIaJbIBaHUEeM Ha JHUIIE. M3-3a CTECHEHHOCTH
YCJIOBUM MOHTa)ka BO3MOXEH MOHTAX «C KOJIEC» KOHCTPYKIUMH Maccoit 2...2,5 T,
MOJIb3YSICh TPAHCIIOPTHBIMU CPEACTBAMU TPY30MOILEMHOCTRIO HE Oosiee 5 T. [pu
MOHTa)X€ OJJIEMEHTOB C TIPEABAPUTEIHLHOM pACKIAJAKOM HX pa3MemiaroT B
HETMOCPEICTBEHHON OMM30CTH K (POHTY pabOT WU y MPOTHUBOIOJIOKHBIX CTEH.
3aKOHYHMB B a3TPOTEHKAX MOHTAKHBIC pa0OTHI, IEPEXOMIT K TOPKPETUPOBAHHUIO U
JKEJIC3HCHUIO OCTOHHBIX ITOBEPXHOCTEH MOHOJMTHBIX YYacTKOB, a TaKke
THAPABINYECKOMY HUCIHBITAHUIO €MKOCTeH H  THUJPOU3OISAIMH  HAPYKHBIX

ITOBEPXHOCTEMN CTEH.

MoHTaX HIBYX- U TPEXKOPUIOPHBIX a’pOTEHKOB (HEOOJBIION TPOU3BOMU-
TEJIbHOCTH) C LIUPUHOU KOPUIOPOB HE MEHEE 4...5 M BBIIOJHSIOT MO TOH e cXeMe,
YTO U YETHIPEXKOPHUIOPHBIX. ADPOTEHKHU C Y3KUMH KOpUAOpaMu (IIMPUHON MEHee
4...5 M) MOHTHPYIOT OOBIYHO KOMITJICKCHBIM METOAOM — 110 Kopuaopam. [Ipu stom
MocJie MOHTaXa MaHeJIel MPOIOJIbHBIX CTEH Cpa3y YCTaHABIMBAIOT B KOPUIOPE BCE
KOHCTPYKITUHU, a TaKXKe BO3yXOBOJbI, TIEPEXOJHBIE MOCTHKU U T.N. K MOHTaxy
CIIEYIOIIET0 KOpHUIOpa TEpeXOAAT TIOociie TOJHOTO 3aBeplieHus paboT B
npenpiaymeM. UToObl HCKIIIOUUTH MPOCTONM KpaHa B OXHmAaHuu (poHTa pador,
MOHTaXHbI€ PaOOTHI 11€eCO00Pa3HO OPraHU30BaTh MAPAIEIBHO B IBYX CEKIUAX

a’pOTEHKOB. YCTaHOBMB KOHCTPYKLHMU B Mpejenax IMEepBOro KOpUiopa MEepBOM



CEKIIMM, KpaH MEPEBOST BO BTOPYIO IS BHITIOJIHCHHSI aHAJIOTUYHBIX paloT, a B
CMOHTHPOBAHHOM KOPHUIOpPE MEPBOIl CEKIMU B 3TO BPEMSI CBApPUBAIOT 3aKJIaJHbIC
JIeTalM, 3aMOHOJUYMBAIOT CTHIKM M Tp. 3aBEpIIUB paOOThl B MEPBOM KOPHUIOpE
BTOPOIl CEKIMM, KpaH BO3BpAIAIOT B MEPBYIO, T/I€ MPOJOJHKAIOT MOHTHUPOBATH
cienyroumi kopuaop. B 3To Bpemss BO BTOpPOW CEKIIMH TOTOBIT (PPOHT st

MPOJIOJKEHUS paboT B CIEAYIONIEM KOPUIOPE U T. .

MoHTaX TUNOBBIX BEHTWISLMOHHBIX T'PAaJUPEH BEAYT OAIIEHHBIM KpPaHOM,
pPacnoJIOKEHHBIM C OJHOM CTOPOHBI Kapkaca HpH OOECIEUEHHWH BbUIETA KPIOKa
KpaHa JJIsI MOHTa)a 3JEMEHTOB CaMOro KpamlHEro psaa KOHCTpykuui. [Ipm stom
BO3MOXKHBI JIBa CIIOCOOAa MOHTa)ka KapKacoB I'PaJUpEH — CHU3Y BBEPX M CBEPXY
BHU3. [Ipu MoHTaXXe crtocoOoM CHUBY BBepX (pucC. 4.7, a) pabOThI BEIyT CIAEAYIONTUM
obOpasoMm. Ha MoOHONMTHBIE KOJIOHHBI BOJOCOOPHOTO OacceiiHa yCTaHaBIMBAIOT
IIONIEPEYHbIE M NPOAOJBHBIE purenu | sipyca kapkaca, IOCI€ UX BBIBEPSIOT U
3aKpeIUIAIOT B TMPOEKTHOM TMOJOXKeHWH. Jlamee B cTakaHbl, 0Opa30BaHHbBIE
pUTeNIsIMH, OIYCKAalOT KOJOHHBI KapKaca ¢ NPUBAapPEHHBIMA ONOPHBIMH JIE€TAISMU
non purenn Il gpyca, mocine 4ero mx BPEMEHHO 3aKpEIUISIOT. 3aTéM Ha HHX
MoHTHpYIOT purenu Il spyca m k HUM npuBapuBaroT onopHsle neranu Il spyca,
[ocjieé 4Yero MOHTHPYIOT KOJIOHHBI 3TOro sipyca M T. ., [OKa HE OyayT

CMOHTHPOBAHBI BCE OCTaBIIIMECS APYCHI KapKaca.
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Pucynox 4.7. Moumasic munogoti coopHoul dcene300emoHHOU eHMUNISIIMOPHOU 2PAOUPHU:

a — cnocobom cHusy esepx; O — mo dice, ceepxy 6HuU3, 1 — penbcosblii NOOKPAHOBbLIL NYyMb, 2 — OAUICHHDIL
Kpaw, 3 — 8000cOOpHbLIL Oaccelin, 4 — MOHOIUMHbBLE KOLOHHDL, 5 — COOPHbIE KOJIOHHbL, 6 — puzcenu, 7 —

onopHuie oemanu, 8 — 6peMeHHbLe XOMYHbl

[Tpu MoHTa)ke Kapkaca criocooom cBepxy BHU3 (puc. 4.7, 6) pabOThI BBITIOIHS-
10T Tak. Ha MOHOJIMTHBIE KOJIOHHBI OacceiiHa yCTaHaBIMBAIOT IONEpPEYHBIE U
npoAoabHble purenu | sipyca, W mocie BBIBEPKU KpPEMAT MX MEXAYy COO0M U K
KOJJOHHaM Ha CBapKe 3aKiaJHbIX JeTtaned. 3areM Ha purean | spyca
MOCJIEIOBATENBHO YKIIAABIBAIOT NONEepeuHble U npoaonsHbie purenu I, III u IV
apycoB. B oOpa3oBaHHbIe puTrelssMM CTaKaHbl Ha KOJIOHHBI ©OacceiiHa
YCTaHABJIMBAIOT KOJIOHHBI KapKaca ¢ MPUBAPEHHBIMU OINOPHBIMU JNETAISIMU TMOJ
purenu BepxHero V spyca. BeicTaBieHHbIE Ha BCIO BBICOTY KapKaca KOJIOHHBI
pacyanuBalOT U BPEMEHHO PACKPEIUIAIOT, IMOCIE Yero K purensM V spyca Ha
BPEMEHHBIX XOMYTax MOJABEIIMBAIOT purenu IV spyca, a K KOJOHHaM NPUBAPUBAIOT
ONOpHBIE JETalIu 3TOro spyca. Jlanee Ha HUX OIYCKAaIOT IOJBELICHHBIE PUTEIIH,
BBIBEPSAIOT M BPEMEHHO 3aKkperuraroT. YcraHoBky purenen III m II spycos

IIPOU3BOIAT B TaKOM K€ IIOCJICA0BATCIIbHOCTH.



S. MOHTAXK KPYTJBIX (ITUWJHHIPUYECKNX) COOPYKEHUI

[{unuHapruecKre eMKOCTHBIE COOPYKEHHS U3 THIIOBBIX COOPHBIX 3JIEMEHTOB
YCTPauBAIOTCA C MOCJIEAYIOINM HATSHKEHUEM HA UX CTEHKY KOJIBLIEBOM apMaTypBhl.
B nensix obecnieyeHHsl ONTUMAJIBHBIX Pa3MEpPOB BEPTHKAIBHBIX CTHIKOB MEXKIY
CTEHOBBIMH MTAHEJISIMU Pa30MBOYHBIE OCH COBMEIIAIOT C BHYTPEHHEH MOBEPXHOCTHIO
eMKocTeil. CTeHbI COOPYKEHUI AuaMeTpoM OT 4,5 10 9 M BBINIOIHATCS U3 MMaHENER
trna [ICI]1, nMeromux KpUBOJIMHENHYIO BHYTPEHHIOIO U BHEIIHIOKO OBEPXHOCTH,
a coopyxkeHuil ruameTpoM oT 9 10 18 u oT 24 10 50 M - COOTBETCTBEHHO U3 MAHEJIEH
tuna [ICI2 wu IICI[3, umerommMx IUIOCKYK0 BHYTPEHHIOIO IIOBEPXHOCTh H
KpUBOJIMHEMHYIO  HapyxkHyro. [lamenm Tuma IICL3, mnpenHazHadyeHHbIE
IPEUMYIIECTBEHHO JIJISl paJualbHbIX OTCTOMHUKOB, UMEIOT MOBEPXY OOBSI30YHYIO

6aHKy HJI1 pasMCIICHUA PCIIbCa CKpG6KOBOFO MCXaHH3Ma.

[lanenu B cTeHax HUIUHAPUYECKUX COOPYKEHUM COCIUHSIIOT MEXIY COOOU
CBApKOHM 3aKJIATHBIX JACTANCH METAaUIMUYSCKUMH HAKJIaJAKaMUd C TIOCIEAYIOIINM
3aMOHOJIMYMBAHUEM CTHIKOB IIEMEHTHO-TIECYaHBIM pPacTBOpoM. [lockombKy mis
MOHT@)Xa [UJIUHAPUYECKUX COOPYKEHUW pa3HBIX JIUAMETPOB MPUMEHSIOT
OJTHOTUITHBIC TIAHEJTH, 3a30PbI CTHIKOB MEXy HUMHU HE IMOCTOSHHBI U H3MEHSIIOTCS
npu auametrpe 4,5...9 m (maremu [ICII1) ot 19 no 61 mm, a npu nuametpe 9...54 m
(manenu TICI2 1 TICL3) ot 18 no 46 mM. [lepes HaBUBKOI KOJBIIEBOI apMaTyphl
MTOBEPXHOCTh COOPY)KCHHUS JOJDKHA OBITh BBIPOBHEHA I10 IHJIWHIAPHYCCKOMY

m1abJI0OHY MPU TTOMOIIK TOPKPETUPOBAHUS.

[Tanenu tuna [ICL2 u IICL3 coeauHsIOT C JHUILIEM APHUPHO C 3aIE€JIKOMN

IMBOB THOKOJOBBIMHU I'CPMCTHKaAMHU HUJINU 3aJIMBKOM UX ropsa4yum 6I/ITYMOM.

BeprukanpHble CTBIKM MEXAY CTEHOBBIMM IMMAHEISMU LIWIMHAPUYECKUX
COOPYKEHUHN 3aMOHOJIMYMBAIOT 0 HATSHKEHUS KOJIBLIEBOW apMarypsbl. [IpoyHOCTH
pacTBOopa 3aMOHOJMYMBAHMS K MOMEHTY HATSKEHHS KOJIBLIEBOM apMarTypsl

paccuuThiBaeTcs B npoekte. 3amoHonnunBanue nanenen [ICI[ 1 B ma3zax nHwuima



MMPOU3BOAUTCA N0 HATAKCHUA KOHLHGBOﬁ apMaTtypbl, a repmMerTudanusa CTbIKOB

mexay nanensimu [ICII 2 u [ICL 3 u gaumemM — noclie ee HaTsHKEHUS.

[IpenBapurenbHOHANpsAraemMasl KOJIbLIEBAs apMarypa YCTPAaWBaeTCs JBYMs
cnocob0aMy: HAaBUBKOM Ha CTEHY BBICOKONPOYHON apMaTypHOM MPOBOJIOKH
NEPUOANYECKU MPOPUIISL TUAMETPOM 5 MM IIPH MOMOIIM HAaBUBOYHON MAIIUHBI;
YCTAHOBKOM KOJIEL] U3 CTEP>KHEBOM apMaTypbl C MOCIEAYIOIIMM HATSHKEHHEM HX
3JIEKTPOTEPMUYECKUM crocoboM (mpu auamerpax coopykeHuid 10 30 m).
[IpuMeHeHune Toro Wik MHOTO KJlacca apMaTyphl U CIIOCOOBI €€ HATSKEHUS 3aBUCAT
OT JAMaMeTpa COOPYXKEHHUS M cocTaBa 0OOpYHOBaHUsA, HO NPU 3TOM HEOOXOINMO
YUYUTBIBATh, YTO CTEHbl UWIMHAPUYECKUX COOPYKEHHM C  KOJBLEBBIM
HaIIPaBJICHUEM OTHOCSITCS K KOHCTPYKLIMUSAM IIepBOU KAaTerOpuu

TPEIIMHOCTONKOCTH.
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Puc. 5.1. Koncmpyxyus HOdicegoll yacmu onycKkHo20 Koaooya



J{HuIa onmycKaeMbIX KOJIOJIEB BBIMOJHSAIOT U3 MOHOJUTHOTO KeJIe€300€TOHa.
[Ipu yCTpOMCTBE OITyCKHBIX KOJIOJILIEB B OCYLUICHHBIX KOTJIOBAHAX IOJI JHUIIEM
yCTpauBaeTcsl JpeHax B BHUje oOpaTHoro ¢uibTpa. OKIeeyHyI0 THAPOU3OISIUIO
MIPU ATOM BBINOJHAIOT MO OETOHHON MOATOTOBKE. [Ipu morpyxeHuu KoJioaua ¢
BBIEMKOW TpYHTa M3-TI0JI BOJIbI B OCHOBAaHUHU KoJioAna (Mpu auaMmerpax Ao 12 m)
YCTpauBalOT BOJOHENPOHUIIAEMYI0 OETOHHYIO MOAYUIKY WIH JPEHUPYIOIUN

npurpys (mpu auamerpax Kojoaua ooiee 12 m).

Kene300eTOHHYIO INIUTY AHUIIA APMUPYIOT BEpXHEN U HUYKHEW apMaTypHBIMU
CETKaMH, YKJIaJAbIBAEMBIMH 10 IBYM B3aUMHO NEPHEHAUKYIISAPHBIM HAIIPABICHUSIM.
Jlisg KonoaueB OOJBbIIMX Pa3MEPOB AHMINA OOBIYHO YCTPAaWBaIOT PEOPUCTBIMU C

3aI0JTHEHHEM MEKPEOSPHOTO MPOCTPAHCTBA TOMUM OETOHOM WIJIA PACTBOPOM.

BOJBIIMHCTBO TOHKOCTEHHBIX OIMYCKHBIX KOJIOAIEB, MOTPYKAEMBIX HIKE
YPOBHSI TPYHTOBBIX BOJI, HYXXJAIOTCS B MPOBEIACHUH CIICIIMATBHBIX MEPOIPUATHN
POTUB BCIUIBITUS TOCTe OETOHMpOBaHUS AHMINA. B 1ensx co3gaHuss GOKOBOTO
TPEHUS O TPYHT CTEH KOJIOJIIIEB, MOTPYKAaEMBIX B THKCOTPOITHOM pyOarike, HHOTIa
IpeIyCMaTPUBAIOT 3aMEHY €€ IMeCYaHO-IeOEHOYHOW CMEChI0 WM II€MEHTHO-
necyaHbIM pacTBOpPOM. ToJuHa TaHene COOPHBIX KOJIOAIEB MPUHUMAETCS IO
pacuety. OObryHO oHa He mpeBbimaer 300...800 MM W 3aBUCHT OT TIyOUHBI
MOTPY>KEHUSI KOJIOJIA U TEOJOTUYECKUX YCIIOBUM, B KOTOPHIX OH OITyCKaeTcsl.
[upuna nmpuaumaetcst paBHoit 2000 MM. ApMUPYIOTCS KeIe300€TOHHBIE MaHEeNIn

TI0 pacueTy.

B umMnuHapuueckux pes3epByapax MOHTaXHBIE€ YYacTKM Ha3HA4yalOT B
3aBUCUMOCTH OT OOIIMX TadapuTOB pe3epByapoB U UX BMecTHMOCTH. Tak, B
pesepByapax BMeCTHMOCTBIO 10 1000 M® MOHTa)KHBIC Y4ACTKH HA3HAYAKOT MEKIY
OCAMH KOJIOHH M CTEHOBBIX TIAHEIEH, a B pe3epByapax eMKocThIo 6omee 1000 v —
10 CeKTopaMm, orpaHudeHHbIM yriaamu B 90 m 120°. Ilpu KOJIBLEBBIX y4acTKax
00BEMBI M TPYAOEMKOCTH pabOT MO HUM HE OJMHAKOBBI, a IPU CEKTOPHBIX PABHBI

Mex Ty co0oii. KosblieBbIe yqacTKU PEKOMEH 1yeTCs Ha3HayaTh TOTa, KOTa IHUIIIS



JIOCTATOYHO IPOYHOE M MOYKET BBIAEPKATh HAarpy3Ky OT KpaHa M TPaHCHOPTHBIX
CPEACTB, a €CIU HET, TO HAa3HA4YalOT y4aCTKU B BUJAE CEKTOPOB. IIpm 3TOM HacTe
JHUIIA [0 OCH CEKTOpa, JOCTATOYHYIO Ul pa3sMELICHMS KpaHa, OCTaBILAIOT HE
3a0€TOHUPOBAHHON M BBICTHJIAIOT JKEJIE300€TOHHBIMU IIJIMTAMHU, HA KOTOpPbHIE
Bbe3KaeT KpaH. C 3TOM CTOSHKM KPaHOM KOMIUIEKCHBIM METOJIOM MOHTHPYIOT
KOHCTPYKLIMM B LEHTPAJIBHOW YacTH pPE3EpByapa, a 3aTeM €ro MepeMEIlaroT B
CTOPOHY Ha pPacCTOSHHE, JOCTATOYHOE JUIsI MOHTa)XKA CIHEAYIOUIEro psaa
KOHCTpYKIMH cekTopa. Co BTOPOM CTOSHKM KPaHOM BHAuajle IEPEKIIaIbIBatOT
JOPOKHBIE IUIUTHL, a 3areM OaapIMH MOJAIOT OETOH Il OETOHHPOBAHUSA
OCBOOOJMBIIETrOCSl y4yacTKa JIHUINA U MOHTHPYIOT KOHCTPYKLHU pe3epByapa B
npenesax Ccexkropa. B Takoil ke IMOCIeI0BaTEIbHOCTH MPOLECCHl IOBTOPSIOT.
Marepuanbl M KOHCTPYKUMM B pabouyl0 30HY IMOAAIOT AaBTOTPAHCIOPTOM
HEIOCPEJICTBEHHO K KpaHy. B mocnenyromemM, 1o Mepe ynajaeHus KpaHa oT LIEeHTpa
pe3epByapa, aBTOMAIIMHBI OCTaHABIMBAIOTCS 3a €ro mnpeaenaamu (€Ciy Mo3BOJIAET
BBUIET CTpeibl KpaHa). JIOCTOMHCTBOM OMHCAaHHOM «CEKTOPHOI» CXEMbl MOHTa)Ka
SBJIIETCSL TO, YTO pabOThI MOYKHO BECTU OJIHOBPEMEHHO HECKOJBKUMU KpaHaMU B

pa3HBIX CEKTOpax pe3epByapa.

Dcoop>15m




Puc. 5.2. llpunyunuanvuas cxema MOHMANCA YUTUHOPULECKO20 pe3ep8yapd

1 — cmenoswvie nanenu, 2 — mecma yCmanogKu KOIOHH, 3 — 0Cb 0BUIICEHUsL KDAHA NPU MOHMAICE KONOHH, 4
— mo dice, npu YKIAOKe puceiell u aum ROKpuimus, 5 — mo dice, CMeHOBbIX naHenell U Nium NOKpPbImusL
nocieonezo psaoa, 6 — 0Cb 08UIICEHUS MPAHCNOPMHBIX CPEOCm8, 7 — 8be30 U 8ble30 U3 KOMI08AHd,

Kpyotckamu 0003HAYUEHbI CIMOSIHKU Kpana

MoHTax pe3epByapa HAUMHAIOT C LIEHTPA, C 3ae€3/1a KpaHa Ha quuile. [Ipu sTtom
KpaH M TPAHCIIOPTHBIE CPEJCTBA B MPOIECCE MOHTAa)Xa KOJIOHH, PUTeJed W TUIUT
JBHOKYTCSI 110 KOJIBLIEBBIM HampaBieHUsaM. B 3akitoueHre KpaH BbI€3)KaeT Ha Oepmy
KOTJIOBaHA M, JIBUTASACh 110 HEW, MOHTUPYET CTCHOBBIC MaHEIN W IJIUTHl HOKPBITUS
nocieauero psga. Ilpm 3TomM TpaHCHOPT, 3aHATHIA JOCTaBKOM KOHCTPYKIIUM,
JBIDKETCSl IO OepMe KOoTJIoBaHa. VICHoNIb3yIOT Takke CXEeMy MOHTaka CTEHOBBIX
MaHeJeH C 3a€3/10M KpaHa HeMOCPEJACTBEHHO Ha JHUIIE pe3epByapa. B aTom cityyae
MaHeNd PacKIIabIBAIOT IJIAIMS Ha TOAKIAIKHA 10 00€ CTOPOHBI OT MOHTHPYEMOM
CTEHKH: CHapy>XM — Ha TPYHT JHa KOTJOBaHa, a BHYTPU — Ha JHUIIE pe3epByapa.
Jlns Toro 4toOBI YIOKUTH MAHENIH ¢ HAPY>KHOM CTOPOHBI pe3epByapa, KOTIOBaH
yimpsaT Ha 3...4 M. [laHenu packiaapiBaroT OOJbLIEH CTOPOHOW MapaylIeNbHO
CTEHE ¥ MOHTAXXHBIMU IETJIIMHU B OJIHY CTOPOHY, C TEM YTOOBI IETIN JBYX CMEKHBIX
MaHeJIe, pacIoJ0KEHHBIX MO 00€ CTOPOHBI CTECHKH, HAXOJWJIUCh MPUMEPHO Ha
OJIMHAKOBOM PAacCTOSIHUM OT MOHTaXHOTO KpaHa. {15 MOHTaxa KOHCTPYKLMU KpaH
BHE3KACT HA JHUIIIC U, IBUTAACH MO MOAKIAJIHBIM IIIMTAM WU JIOPOKHBIM TITUTaM
BJIOJIb YJIOKEHHBIX TAHEJIeH, YCTaHABIMBAET UX B MPOEKTHOE mojioxkeHue. [locrme
MOHTa)Xa, BBIBEPKH M OKOHYATEJBbHOTO 3aKPEIJICHUSI CTEHOBBIX IMAHENEH CTBHIKU
MEXIy HUMH 33JIeJIbIBAIOT OCTOHOM M 3aJMBalOT OMUTYMOM B Ma3 C 3aJCJIKOA €ro
acOecToneMeHTHOM cMechto. 1o JoCTHKEHNH OETOHOM B CThIKAX MEXIY MaHEISIMU
1 TOpKpeTHBIM ciioeM 70 % OT MpOeKTHOW MPOYHOCTH HA BHEIIHIOK MOBEPXHOCTH
MaHeJId HAaBUBAIOT BBICOKOMPOYHYIO MPOBOJIOKY WM apMaTrypy C TOMOIIbIO

CIIEIIMAJILHON HABUBOYHOW MAIIIUHEIL.

Meron MOHTa)xa HWIMHAPUYECKHUX PE3EPBYApPOB C PACKIAAKOW MaHENEH
IJIAIIMSI TIPUBOAUT K YBEJIMYEHHIO PA3MEPOB KOTJIOBAHA M COOTBETCTBEHHO

00beMOB 3eMIISIHBIX pabot. [losToMy menecooOpasHee CKIaaIupoBaTh 3aBE3CHHBIC



Ha JIHMILE NAHEIW B CIELHAIBHBIX KacCeTaX B BEPTUKAIBHOM MOJOKeHHH. [Ipu
TOM Ha JHHUIIE OOBIYHO pacnoJiararoT 2...3 KacceTbl, B KOTOPBIX pa3MENatoT
[aHEJIM B KOJMYECTBE, HEOOXOIMMOM U1 MOHTa)Xa pe3epByapa, 3a HCKIIOUEHUEM
3...5 maHeneW, NMOCJIEIHWE YCTAHABIMBAIOT B KACCETY, PACHOJIOKECHHYIO MEXKIY
pe3epByapamu. [laHenu U3 3TOM KacceThl HCIIOIb3YIOT I YCTAHOBKH UX B IIPOEMBI,
OCTAaBJICHHBIE B PE3epByapax I BbIE3/1a KPaHa.

MoHTaX paguanbHbBIX NEPBUYHBIX U BTOPUYHBIX OTCTOMHHKOB Yalle BCErO
OCYILECTBIISIOT IpyNIaMu, IpUuyeM JH00 KOMIUIEKCHBIM METO/IOM, IIPU KOTOPOM K
MOHTaXXy Ka)XJIOrO IMOCJEAYIOLIEr0 COOPYXKEHUS MPUCTYNAIOT MOCJE 3aBEPUICHUS
IpeabIAyIIEero, MO0 pa3iebHbIM, IPU KOTOPOM OTAEJIbHBIE BUABI JJIEMEHTOB U
JeTale BCEX OTCTOMHUKOB MOHTHUPYIOT IIOCJIENOBATEIbHBIMU  IOTOKAMH.
OrcroiiHuKM auameTpoMm 110 20 M MOHTHPYIOT C NEPEABHKEHUEM KpaHa IO JTHY
KOTJIOBaHa BOKPYr coopyxeHus (puc. 5.3, a), a nuamerpom Oonee 20 M — ¢
IIEPEABIKEHUEM €TI0 HEITOCPEICTBEHHO 10 JTHUIY cOoOopykeHusa. Cxema MOHTaxa
paguaIbHOrO OTCTOMHMKA AuaMeTpoM 40 M MHEBMOKOJIECHBIM KPAaHOM IPUBEIEHA
Ha pucyHke 5.3, 0, B. [lo Hauana MOHTa)xa maHesel MpOBEPSIOT OTMETKH JHA Ma3a
U NPU HEOOXOAMMOCTH BBIPABHUBAIOT €r0, 3aT€M pPa3MEyaloT MECTa YCTaHOBKHU
naHeneil. KpaH Bbe3kaer Ha JHUIIE W, JABUTASICh [0 TMOJKJIAIHBIM IIUTaM,
IIPOU3BOJMT YCTAHOBKY IMAHEJIEW B MPOEKTHOE MosioxkeHue. CTPONOBKYy NaHenen
OCYILECTBIISIIOT 3@ YETBIPE MOHTAXKHBIE IETIIM YHUBEPCAIBHOMN TpaBepcoil. [lonbem
X TPOU3BOAST METOAOM ToBopoTa (puc. 5.3, B), a 3aTeM B BEPTUKAIBHOM
MOJIOKEHUH TIEPEMEILAIOT K MECTY YCTaHOBKHU.

[lanens ycTaHaBIMBAIOT B Ma3 Ha CJION BA3KOW OMTYMHON MaccChl TONIIMHON
6...8 MM U1 3aKpEIUISIOT BHU3Y KIIMHbSIMU WM BBEPXY BPEMEHHBIMU MOHTaXHBIMH
MPUCHIOCOOJNICHUSIMU — TpyO4YaThIMH TOJKOCAMU C SIKOPSMU W CTpyOUMHAMU
(puc. 5.3, 1).

MoHTax >71eMEHTOB COOpPHBIX JIOTKOB BEAYT OJHOBPEMEHHO CO CTEHAMHU U
3aKPEIIAIOT UX UHBEHTAPHBIMU CTSKKaMU U MypTamu co cTpyOuuHamu (puc. 5.3,
n). Ilocne ycTaHOBKM NaHENE M JIOTKOB, WX BBIBEPKM W OKOHYATEJIBHOI'O

3aKpPCIICHUA 3aJCbIBAIOT CTBIKKM MCKIAY ITaHCISAMMU. ITocne TBEPACHUA OeToHa



CTBIKOB M X pacnagyOKy Ha BHyTPEHHIOIO MOBEPXHOCTh CTEH OTCTOMHUKA HAHOCAT
CJION TOPKPETA, a MOCIE JOCTHKEHHSI OETOHOM B CTBIKAX U TOPKPETHBIM ciioeM 70%-
HOU TMPOEKTHOW MPOYHOCTU MPOU3BOMASAT IMPEBAPUTEIbHOE HAINPSDKEHUE CTEHKU

OTCTOMHHMKA HABMBKOW HA BHEIIHIOIO IMTOBEPXHOCTH BBICOKOIPOYHOW MPOBOJOKH

WM apMaTyphbl.
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Puc. 5.3. Cxema monmasica paouanvusvix 0mcmouHuKos
1 — mecma ycmanosku naunenet, 2 — 0cb 08UdICEHUS MPAHCNOpMA, 3 — MO Jice, Kpana npu MOHmMasice

nawuenetl, 4 — mo gice, KPOHWMELHO8 U TOMKO8, 5 — NPAMOY20AbHbIU IOMOK, 6 - MOHMANCHBIU KPAH, 7 —



nookaaonvle wumvl, 8 — cmenosvle naunenu, 9 — nookiaoku, 10— monorummnoe onuwe, 11 — bemonnas
noozomoska, 12 — ghuxcamop, 13 — naszvt 6 Onuwe, 14 — cmpyoyuna, 15 — nooxoc mpyouamolii co
CMAANCHBIM 8UHMOM, 16 — sikopb u3 mpyowl, 17 — ckobwl, 18 — cmsdcuas mygpma (poprong), 19 — yenosoii
JIOMOK (Yughpol Ha NAHENAX U 8 KPYAHCKAX YKA3bIBAIOM MEeCma Ux packiaoku U nocie008amerbHOCHb

moumaxca, MY — mononummubiii yuacmok)

He3aBucumo OT NpHMEHSIEMBIX CXEM MOHTa)Xa paJHalbHBIX OTCTOMHUKOB
YCTaHOBKY MAHEJIEN U JIOTKOB HAYMHAIOT U 3aBEPIIAIOT Y MOHOJIUTHOIO y4acTKa, B
KOTOPOM COCPEIOTOYEHBI TP OCHOBHBIX UX 3JIEMEHTA — CTEHBI, JIOTKU U CIIUBHAs
Kamepa ¢ OTBOJHOW TpyOoiul. Ilpm 5TOM 3aMOHOJIMYMBAHHE CTHIKOB TaHeNen
3aKaHYMBAIOT OCTOHMPOBAHWEM MOHOJIMUTHOTO Yy4YacTKa U CIMBHOM KaMephl.
[TockoJbKy paguaibHble OTCTOMHUKH CTPOAT Yallle BCEro IpyImaMHu (1o JiBa, TpU U
YEThIPE), UX 1EJE€CO00Pa3HO BO3BOJAUTH €IMHBIM MMOTOKOM, MIPUHUMAS KaXKbIH U3
HUX 32 MOHTQXHBIM YYaCTOK U IPEAYCMOTPEB MAKCUMAJIIBHOE COBMEIICHHUE IIPO-
1[ECCOB MPY PABHOMEPHOM U HETIPEPHIBHOM BBHITIOJTHEHUU PA0OT OAHUMU U TEMH KE
VICTIOJIHUTEISIMU.

MoHTa)X  METaHTEHKOB, TMPEJCTABISAIOMIUX  COOOM  ITWIMHIPUYECKUE
€MKOCTHBIE€ COOPYXEHUS CO CTEHAMU U3 TUIIOBBIX [TAHEJIEH, YCTAHABIIMBAEMbIX B 143
KOHYCOOOpa3HOTO JIHWINA, BEIyT pa3lCIbHBIM  KOJBIEBHIM  METOJIOM C

NepeIBIKEHUEM KpaHa BOKPYT MOHTHPYEMOTO COOPY>KEHHS MO OepMe KOTIOBaHA

(puc. 5.4).
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Puc. 5.4. Moumadsic memanmenkog ouamempom 18 m u3 munosvix nI0CKUX naHeael 2yCeHUUHbIM KDAHOM.!
a — MOHMAMNC CMEHO8bIX NaHeRel, O — MOHMAdC NAum noKpvimus, 1 — moumadicuwiii kpaH, 2 — nanenu, 3 —
UHBEHMAPHAS MEMATIUYECKAsL NeCMHUYA, 4 — CIbIKU MeXNCOY COOPHLIMU KOHCIMPYKYUAMU, S — CIMOSHKU
Kpauos, 6 — 0epessaHubili Hacmul, 7 — mpyouamas UHeeHmapHas scmaxadd, 8 — niumsl nOKpvimusi, 9 —
onopHoe Kobyo nokpwvimus, 10— monorumnoe OHuUe MEMaAHMEHKO8 C 8bICIYNAMU OISl YCHAHO8KU

CMEeHO8bIX naueell

Jlo Hayana MOHTaka CTEHOBBIX MaHENe yCTpauBaroT OETOHHYIO TOATOTOBKY
Y MOHOJINTHOE JIHHILE METAHTEHKOB ¢ ma3zamu. llociie BBIBEpKM OTMETKM Iaza U
UCIIpaBJIeHUs AePEKTOB MEPEXOIAT K yCTAHOBKE CTEHOBBIX MaHEJEH.

[IpousBenss BBIBEPKY CTEHOBBIX MAHENEW, MX PUXTOBKY M OKOHYATEJIBHOE
3aKpEIICHHE CBAPKOM 3aKJIaIHBIX JIE€TAJIEH, IEPEXOIAT K MOHTAXY IUIUT NOKPBITHS,
MMEIOIINX B IJIaHE Tpaneunenaanbuyto Gopmy (puc. 5.4, I1-1I). Ux monTHpYIOT TeM
K€ TYCEHUYHBIM KpPaHOM C T'yChbKOM, HO 00OpymoBaHHBIM cTpenou 17,5 m. [Jlns
yI100CTBa MOHTa)a B LEJISAX BPEMEHHOTO ONUPAHUS IUTUT B LIEHTPE (10 YCTAaHOBKHU
LEHTPAJIBHOIO OIOPHOIO KOJbLA) MPUMEHSIOT CHEUUATIbHYI0 METAUTMYECKYIO
TpyOUaTyl0 WHBEHTapHYIO JCTakagy ¢ mnoamocTsMu. MHorna BMecTo Takoi
ACTaKaJbl UCIMOJB3YIOT UHBEHTAPHYIO TPYyOUaTyr0 CTOMKY C KOHCOJBHOM Omopoi

BBepxy. [Ipu 3TOM, 94TOOBI HE MPOM3OIUIO MEPEKOCca U BO3MOXKHOTO OOPYIICHUS



TUTUT WX CIEAyeT i 00Jiee CHMMETPUYHOTO HATPY>KCHHsI CTOMKH yCTaHABIMBATh
CUMMETPUYHO C JIBYX CTOPOH.

MonTaxk OameHHbIX TrpaaupeH. [IpuMep CMOHTHPOBAHHOM U3 COOPHBIX
AJIIEMEHTOB IPaJIMpHU MTOKa3aH Ha pUCYHKE 5.5, a.

[Ipu MoHTaxke COOpHBIX KeIe300€TOHHBIX O000JOUEK TpagupeH pa3HbIX
OouepTaHUil Ha MPAKTUKE UCIOIB3YIOT B OCHOBHOM CIEAYIOIINE JIBa crioco0a padoT:
MOHT@)X C TIOMOIIBIO TIEPEIBIKHONW OMaTyOKH W CIUIONIHBIX HWHBEHTAPHBIX
TpyOUaThIX JIECOB C MPUMEHEHUEM MO BEMHUKOB ISl [TO/Ia4X MaTepUaioB; MOHTAX
C HUCIOJIb30BaHUEM MOABEMHON OnaiayOku Oe3 JIECOB C MOMOIIBIO IEHTPATBLHON
MauThl C BPALIAIOIIUMCS TOPHU3OHTAIBHBIM IOJBEMHBIM MOCTOM. MOHTa)
000JIOUKH paccMaTpUBAEMOU IpaJlUpHU U3 TpameIUeBUIHBIX PEOPUCTHIX MaHEeH
BBITOJIHSIETCS C MPUMEHEHUEM HHBEHTAPHOIO BHYTPEHHETO KOJIbIA YKECTKOCTH,
COCTABJICHHOTO U3 OJTHOTUITHBIX 11a0JIOH-1Tt0JIeK. KOJIbIIO dKECTKOCTH JJI1 MOHTaxa
MEepBOTo sipyca IUIUT coctaBiieHo u3 40 mabnon-monek. K MoHTaxy mnaHenein
00O0JIOYKM TPUCTYMAIOT MOCJIE YCTAHOBKM M 3aKPEIUICHUS KOJIbLA YKECTKOCTH.
Kaxnas ycranaBinuBaeMasi KpaHOM IIaHEb BEPXHEW CBOEU YACTBIO ONMPAETCS HA
1a0JIOH-JIIOJIBKY M TIPUBApUBAETCS B YETHIPEX TOYKAX K YCTAHOBJICHHBIM paHee
MaHeJAM, IOCJIE Yero CHUMAaEeTCs C KPIOKOB KpaHa. OKOHYATENbHYIO 331Ky
CTBIKOB M3HYTPH IPOBOJST C IOMOIIBIO HABECHBIX JIECTHUL, a CHApPYyXHU — C

HABCCHBIX JIFOJICK.
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Puc. 5.5. Monmasic epadupnu (a) u éodonanopnou bawnu ()

1, 2 — guympennssn u Hapys’cHas wWabIOHbI-TI0AbKU, 3 — opocumens, 4 — pacnpedenumenvHvlil pesepsyap,
5 — monoaummblll nosic, 6 — packoCHvle CMOUKYU, 7 — MPeyeoibHble INEMEHMbL ONOpbl bauHu, 8 —
ommsicka, 9 — noOHuMaemslii mpey2onvHulil dnemenm, 10 — monmasicuwvlii Kpan-ykocuna, 11 —
Memaniuyeckuli pezepgyap, 12 — sanemenmol 20pu30HmManibHOU naowaoxy, 13 — konbyesou wadioH-

noomocmu, 14 — ¢pynoamenm

MoHTax BOJOHAMOPHBIX OalleH 4YacTo BEAyT U3 JKEJIe300€TOHHBIX
TPEYTOJIbHBIX DJIEMEHTOB (pucC. 5.5, 0), MOHTUPYEMBIX KOJBIICBBIMHU PSIaMU U
00pa3yoInX MOCJIE YCTAaHOBKM MHOTOSIPYCHYIO ceTuaTyio oOosiouky. HuxHue
TPEYTOJbHBIC 2JIEMEHTHI TP MOHTAXKE PA3/IBUTAIOT B y3JIaX HA 3aJaHHBIN MPOEKTOM
pa3Mep; B KaXJOM IOCJIEAYIOLEM SIpyce 3TOT pa3Mep YMEHBIIAIOT, B PE3yJIbTATE
yero obOecreunBaeTcs KoHMYeckas (opma crtBona OamHu. COEOUHSIOT TaKue

AJIEMEHTHI CBAPKOM 3aKJIaJHBIX IETAJICH, 3aTEM 3aMOHOJIMYMBAIOT. Bepxuuii sapyc



YCTAHOBJICHHBIX 3JIEMEHTOB TEPEKPHIBAIOT JKEJIe300€TOHHBIMU BKJIQ/IBIIIAMH, HA
KOTOpBIE ONHMpaeTcsi pe3epByap OamrHH. YCTOWYHMBOCTH KaXKAOTO TPEYTOJIHHOTO
3JIEMEHTa B TMPOLECCE MOHTaXKa OOECIEYHBAIOT TNPUMEHEHUEM KOJBIIEBOTO

mabJioHa.

6 BO3BEJEHHME COOPYXEHMI BOTOCHABXEHUSA 1
BOAOOTBEAEHUSA U3 MOHOJUTHOI'O BETOHA

[lepBbIM 3TanoM ycTpoiicTBa JIOOBIX EMKOCTHBIX COOPYKEHHH CHUCTEM
BOJIOCHA0KEHUS U BOJOOTBE/IEHUS SABISETCS] YCTPOMUCTBO MOHOJIUTHOTO JHUIIA. K
OCTOHMPOBAHUIO JHULI] PE3EPBYApOB U JPYTUX EMKOCTHBIX COOPYKEHHM
(He3aBuUCUMO OT ()OPMBI B IUIAHE) MPUCTYMAIOT MOCIE YCTPOHUCTBA IEOCHOYHON U

OETOHHOMU ITOATOTOBKH.

6.1 YcrpoiicTBo e0eHOUHOH W 0€TOHHOW MOATOTOBKH

CrocoObI ¥ CXEeMBI BBITIOJIHEHUS dTHUX MPOIECCOB BHIOMPAIOT B 3aBUCUMOCTH
OT 00mMX rabapuTOB COOPY)KEHHUS B IUIaHE, IJIOTHOCTU TPYHTAa B OCHOBAaHUH H
HaJIM4Msl TPYHTOBBIX BOJ. [IpW MITOTHBIX TpyHTaX OCHOBaHUS MIeOCHL M OCTOH B
KOTJIOBaH JIOCTaBJISIIOT aBTOCAMOCBaJIaMU HETIOCPEICTBEHHO B pabouyro 30HY (pHcC.
6.1, a) ™ pa3paBHUBAIOT €r0  CHCIUAIBHBIMA  pa3paBHUBATEIISMH,
CMOHTHPOBAaHHBIMHU Ha 3KCKaBaTope. B cimaObIX rpyHTax, Korja 3ae3/1 B KOTJIOBaH
HEBO3MOYKEH WJIA pa3Mepbl COOPYKEHHUS B TUTAHE HEBEJIWKH, IS TTOAau 1MeOHs U
OCTOHHOIN CMeCH MPUMEHSIOT BHOpOXKeI00a, 3arpy’kaeMbple HEMOCPEICTBEHHO W3
camocBasioB (puc. 6.1, 6). beToH Tak)Xe MOJAOT CTPEIOBBIMU KpaHAMH B OafbsX,
3arpy’kaeMbIX CMEChIO Ha 3aBOJI€ U JJOCTABIIIEMBIX B aBTOMOOWISX (puc. 6.1, B) i
Ha 00BEKTE C JIOCTAaBKOM CMECH aBTOCAaMOCBaJIaMH. VICTIOMB3YIOT M1 ATHX IIeJieh 1
JeHTOYHble OeToHOyKiamuuku (puc. 6.1, T — e). DberoHOyKIagIUKOM,
nepeBUTaloMMcs o OepMe KOTJIoBaHa, MOAAI0T CMECh Ha MOJIOCY MIUPUHOM 110

20 M ¢ KaX/I0i CTOPOHBI, pa3paBHUBAIOT U YIJIOTHSIOT €€. beTOHHYI0 MOATOTOBKY



COOPYKEHUN OOJBINX TIOMAeH (110 TOPU30HTAIBHBIE OTCTOMHUKH, adPOTEHKH
U JIp.) yCTPauBaIOT C MOMOIIBIO aBTOOETOHOYKJIAAUYMKOB MJIM aBTOOETOHOHACOCOB
(puc. 6.1, B), paboTaromux ¢ 6epMbl KOTJIOBaHA U YKJIaAbIBAIOIINX OCTOHHYIO CMECh

B [TOJATOTOBKY MOJIOCAMH IIHPUHOM MO 5...6 M.
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Puc. 6.1. Cxema ycmpoiicmea webenounoil u 6emoHHOU H0O20MOGKU HOO OHUYE eMKOCTIHBIX
coopyacenuii: 1 — onanyoka, 2 — webensb uiu OemonHas cmeco, 3 — asmMocamocsean, 4 — subposicenod, 5 —
onopul, 6 — kpar, 7 — 6aodvu, 8 — ckunosoil noovemHux, 9 — bemonoyknaouux, 10 — kousetiep, 11 — xobom,

12 — subpamop



[Tpu ycTpoiicTBe OETOHHBIX MOATOTOBOK (KaK 3aTeéM M OETOHHOTO JHMIIA)
IPUMEHSIOT OETOHOHACOCHBIE YCTAHOBKH MPOM3BOIUTENBHOCTBIO 5...40 M3/4 ¢
paauycom nerictBus 10 300 M. CMech TakoM YCTaHOBKOM YKJIQJBIBAIOT OTACIbHBIMU
MOJIOCAMH IMUPUHON 6 M, MapajjieIbHO OJHOM M3 CTOPOH COOPYKECHUSA WU «B
enouky» (puc. 6.2, a). Onnako 6omnee 3PGHEeKTUBHBIM ISl YCTPOHUCTBA OJTOTOBKU
(kak W JHWINA) SBISETCS TNPUMEHEHHE aBTOOETOHOHACOCOB C TpyOuaToii
COUJICHEHHOU cTpeoit (puc. 6.2, 0), ¢ OJHOM CTOSTHKA MOKHO YKJIaJbIBaTh CMECh Ha
wiomwaayn paguycoM jao 18 M. B HWIMHIPUYECKUX COOPYKEHHUSX IOJIOCHI
OCTOHMPOBAHUS PA3TPAHUYMUBAIOT MO XOpAaM OCHOBAHHS MOCIEAOBATEIBHO WIIH

gyepe3 onHy (puc. 6.2, B).

6.2 beronmpoBaHue THUIIA

[lepen GeTOHMPOBAHMEM JIHUIA YCTPAUBAIOT BHIPABHUBAIOIIYIO LEMEHTHYIO
CTSDKKY W THIPOM3OJLLMIO, IIOCJIE YEro YyKIAAbIBAIOT 3allUTHYIO CTSXKKY,
YCTaHAaBIMBAIOT ONAITYOKy, pPacKJIaJbIBalOT apMaTypy W YKIaJbIBalOT OETOH B
JHULIE. 3alUTHYIO CTSKKY NOBEPX TMIPOU3OJISIIMOHHOIO NMOKPBITHS YCTPAUBAIOT
U3 IIEMEHTHO-TIECYaHOT0 PacTBOpa TOJIIUHON 2,5...3 cM win acayibTa TOJIUHON
10 5 cM. YIUIOTHSIIOT HEMEHTHYIO CTSDKKY BHOpOpeWKamMu MO MasyHbIM perkam,
YKJIaJIbIBAEMbIM Ha paccTOsHUU 2...3 M OJHA OT Jpyroi, a acgaibTOBYIO —
MOBEPXHOCTHBIMHU BUOPATOpPAMH WJIM JIETKUMHU KaTKaMHu.

OnanyOka nHMIA OOBIYHO BKJIIOYAEeT B cels omalyOKy MO HapyKHOMY
NepUMETPY JHUIIA, MPU COOPHBIX CTEHAX COOPYKEHMH OmNaiayOKy Ma3oB — THE3]
(puc. 6.2, 1) u onamyOky npusmkoB. OnamyOKy YyCTpauBalOT U3 3apaHee
U3TOTOBJICHHBIX IIUTOB WM OTHAEIBHBIX OMNaTyOOUYHBIX OJIOKOB, YTO OCOOEHHO

1eaecoo0pasHo MpU CI0KHOM hopme JHUIIA COOPYKEHUH.
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Puc. 6.2. Cxema yxnaoxu bemonnoii cmecu OemoHoHacocamu u ycmpoucmea onanyoku OHuwa:
1 — asmocamocsan, 2 — subpobynxep, 3 — bemononacoc, 4 — 6emono800, 5 — mecma yKiaoKu
b6emoH060006 8 npoyecce bemonuposarnus, 6 — pabouue wevl 6 bemone, 7 — asmobemoHoHacoc, 8 —

asmobemonocmecumens, 9 — 3abemonupogannvie nonocwl, 10— pucens, 11 — ceas

ApMarypy AHUIIA MOHTHUPYIOT U3 apMaTypHBIX CETOK, KapKacoB WJIM OT-
JACJIBbHBIX CTGp)KHGfI. B MUIMHAPHUYCCKUX COOPYKCHHUAX JHHUIIA ACIIAT KOHIICHT-
PUYICCKUMHU OKPYKHOCTAMH, KOTOPBLIC 3aTEM AOIIOJIHUTCIBHO ACIISAT HAa CCKTOPLI
TpaneueuaaibHoi ¢dopmbl  (puc. 6.3, a). [lo pa3smepam dTHUX CEKTOPOB
HU3roTaBJIMBAIOT apMaTypHBIC KapKacCbl, pa3sMCpbl KOTOPBIX COOTBETCTBYIOT
rabapuTaM TPAHCIIOPTHBIX CPENCTB. [l apMUpOBaHUS JHUIIA UCTIOIB3YIOT TaKkKe
apMaTypHbIE CETKH U3 CTEP)KHEH TuaMeTpoM 5...8 MM (B 3aBUCUMOCTHU OT pazMepa
JTHUINA COOPY>KEHHS), KOTOpble CBEPTHIBAIOT B pyJoHBL. Ha o00bekTe pyloHBI

pasBoOpavrMBarOT, BBITATUBAKOT W YKIAJAbIBAIOT B IIPOCKTHOC IIOJIOKCHUC. I[J'I?I



MPSIMOYTOJIBHBIX  COOPYKEHUH TPUMEHSIOT apMaTypHbIE CETKH U KapKachl
pa3MepaMy, KpaTHBIMH pa3MepaM CeKIuid win 3axBaTok (puc. 6.3, 06). B
MPSIMOYTOJIBHBIX COOPYXEHUSX HEOOJBIINX pa3MEpOB paslielibHas yCTaHOBKA
onanyOKu, apMaTypbl U yKJIaJKa OETOHHOW CMECH IMOCIIe0BATEIbHBIMU MOTOKAMHU
yacTo ObIBaeT 3aTpyaHurtesbHa. [loaTOMy B Takux ciy4asix ATH IPOLIECCHI
BBIMIOJIHAIOT OJIHMUM IOTOKOM C TPUMEHEHHEM OJIHOTO WM JBYX KpaHOB,
NEPEIBUTAIOIINXCS 0 YJIOKEHHBIM JCPEBSHHBIM IIUTAM WJIH KeNe300€TOHHBIM
wTam (puc. 6.3, B). PaboTsl ipu 3TOM BeyT MOCIEI0BATEILHBIMU MOJI0CAMH WU
game uepe3 mosiocy (puc. 6.3, T). 3a mepBBI NPOXOJ KPAaHOM YKIIQIbIBAIOT
apMaTypHbI€ CETKHA WJIA KapKachl JJIs MOJOCHI MIAPUHON 2...4 M, a 3a BTOpOH —
OetoHHyl0 cMechb. llpu JBIKEHMM KpaHa B OOpaTHOM  HaIpaBJICHUU
MEPEKIIabIBAIOT JOPOXKHBIC IUIUTHl B HOBOE MOJIOKEHHE (i1 OETOHHpPOBAHUS
CJIEyIOILEH TI0JIOCHI) U OJTHOBPEMEHHO MEPECTABIISIOT ONAIyOKY € IIEPBOM MOJIOCHI
Ha BTOPYIO WJIU YCTAHABJIMBAIOT €€ 3aHOBO.

VYknaaka 6eToHa B JHUINE BO3MOXKHA Pa3IMYHBIMH CIOCOOAMH M, B YaCTHOCTH,
TEMU K€, YTO U OETOHUPOBaHUE MOATOTOBKH (puc. 6.1, 6.2). OmHaKO TPOU3BOICTBO
OETOHHBIX pabOT MPH ITOM YCIOKHSIETCS HATMINEM apMaTyphl, KOT/Ia YKJIaIbIBaTh
CMECh B JIHHUIIE HEMOCPEJCTBEHHO W3 TPAHCIOPTHBIX CPEICTB HEBO3MOXKHO, U
NO3TOMY  NPUMEHSIOT  JHUCTAHIMOHHBIE  CHOCOOBI C  HUCHOJB30BAaHUEM
BUOPOken000B, Oazei, a Takke OETOHOHACOCHBIX yCTaHOBOK. [IpumMep yctpoiicTBa

JTHUIIA ¢ TTofadeit 6eToHa O0anbsiMU TIPUBENICH Ha pUCYHKE 9.3.
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Puc. 6.3. Cxema opeanuzayuu bemonnvix pabom npu yCmpoucmee OHUWA eMKOCTIHBIX COOPYICEHUIL:
1 — koumypul kKapracos, 2 — HAXIECMKA APMAMYPHLIX KAPKACO8, 3 — CemKU 6 Uude PyloH08, 4 —
onanyoka, 5 — 6aovu, 6 — KpaH, 7 — agmomoouU, 00CMABIAIOUUE APMAMYPHbIE KAPKACHL U 6adblU ¢
bemonom, 8 — apemennbili Hacmua 0isl npoe30a Kpanoe u mpancnopma, 9 — yknaoxka 6emona, 10 —
3abemonuposanroe onuwe, 11 — pabouue wigvl, Mecma yCmano8Ku onaiyOouHblx 00COK (Yudpol 6

KPYotCKax yKasvlearoni NnOC1e008aMeNbHOCb 6€m0HMp08(lHuﬂ)

Kak u 1npu yCTpOHCTBE TOATOTOBKM, NP OCTOHMPOBAHUM JIHHUIIA
OETOHOHACOCHBIMUA YCTAaHOBKaMHU TPEOYIOTCS 4YacThie MEPEKIaJKu OETOHOBOJOB,
9TO B I1eJoM CcHmKaeT 3¢G(EeKTUBHOCTh 3TOoro cmocoba. I[losromy Ooiee
3¢ (GEKTUBHBIM IS OCTOHMPOBAHMS JHHMII SBISCTCS MPUMEHEHHE KOHBEHEPHBIX
oeronoykmamguukoB (puc. 6.1, T, 1, e). JlBurascr mo OepMe KOTJIOBaHa, OHHU

YVKJIQJIBAIOT CMECh B JHHMINE Tosocod a0 20 M ¢ Kaxuaod crtopoHsl. [lpu



OCTOHMPOBAaHWUU JHUII OONBIIMX pa3MepoB (TOPU3OHTAIBHBIX OTCTOWHHUKOB,
a’POTEHKOB U JIp.) MPUMEHSIOT CXeMbI paboT ¢ TepeABIKCHIEM OETOHOYKIIaTInKa
10 JHY KOTJIOBaHA U C YKJIAJIKOW CMECH IMOJIOCaMH IIMPUHOM 5...6 M mpu oOmiei
mupuHe 3axBatku 10 20 M (puc. 6.1, e). [l 6etonupoBanus naumia 3HPeKTHBHO
TaK)Ke MPUMEHEHUE aBTOOETOHOYKIJIATUMKOB. CTpesbl TakuX IMOJTHOIMOBOPOTHBIX
OETOHOYKJIATYUKOB, COCTOSIIIUE U3 ABYX WM TPEX CEKIINi (3BEHBEB), COSTUHEHHBIX
HIAPHUPHO MEXTy COOOM, MO3BOJISIOT M0/IaBaTh CMECH B JIIOOYIO TOUKY B IIpeeIax
paauyca aecTBus ctpensl. [IpumeHeHue ux siBisieTcsi BechbMa 3P GEeKTUBHBIM, TaK
Kak He TpeOyeTcs 3ae3] Ha JHUIIE MallMH W MEXaHU3MOB U MPOKIIAJKa
OETOHOBO/IOB.

Jst 2pdekTUBHON OpraHu3aluy IMpolecca YKJIAJKH CMECH B JHUIIE €ro
pa3OMBaIOT Ha MOJIOCH OETOHUPOBAHUS C COOTBETCTBYIOINICH YCTAHOBKOM OMaTyOKU
U YKIAJIKH apMarypbl, C COOJIOJEHHUEM TIOCIEIOBATEIBHOCTH MOTOYHOTO
BBITIOJTHEHUS TMPOLIECCOB Ha 3axBaTkaX. [IpM OTHOCHUTENBHO MallbIX pa3zMepax
coopyxeHui 710 28...30 M (IpsIMOYTOJIHBIX WY HUJTUHIPUIECKHUX B IJIAHE) CMECh
YKJIQJbIBAIOT MOJOCAMU WJIM KOHUEHTPUYECKUMHU KOJbIAMU IIHPUHOU 2...4 M
MOCJIEAOBaTEILHO M HEMPEPhIBHO J0 TNOJHOro 3aBepiueHus. [lpu OGonbmmx
pa3Mepax COOpYKeHHIl B IUIaHE YKJIAJKy BeIyT yepe3 mojiocy (puc. 6.3, T, €) ¢
MOCJEAYIONIUM 3aM0JHEHUEM OCTABJICHHBIX MTPOMEKYTKOB. BeTOHUpPOBAaHUE THUIIL
OOJIBIIIMX Pa3MEPOB B IUIAHE BEIYT COBMEIICHHBIM CIIOCOOOM TpU MEPEMEIICHUU
MAaIlIUHbI, BBIIOJHSIIONIEH MPOIECChl, HA THUILE IO CHEIUAIbHO BBICTUIAEMBIM
JIEPEBSIHHBIM IIIUTAM WJIW JKeJIe300€TOHHBIM IUIUTaM — XoJaM-Tipoessiam. [Ipu atom
paboThI BBIMIOIHSIOT MOCIEA0BATEILHBIMU TTOJIOCAMH, YKJIaJIbIBasi OJJHOBPEMEHHO
apMmatypy u OeToHHyIO0 cMmech (puc. 6.3, B), mpuueM B TEpPBBIA MPOXOJ KpaHa
YKJIQJIbIBAIOT apMaTypHbI€ CETKH M KapKachl JJIsI TIOJIOCHI IIUpUHOM 3...4 M, a BO
BTOpOi — cmech. [Ipu ycTpoiicTBe OETOHHBIX MOATOTOBOK M JHHII €MKOCTHBIX
COOPY)KEHUW TIEPCTICKTUBHBIMU SIBJISIOTCS yCTAHOBKU I ITHEBMOHAOpHI3ra
O6etoHHOH cMecu. [Ipu 3TOM MO HITaHTaM C MOMOIIBIO CKATOrO BO3AyXa MOAAIOT
CYXyH0 OETOHHYIO CMECh, KOTOPYIO Ha BBIXOJI€ U3 KOHILIEBOIO COIUIA CMELIMBAIOT C

BoJioi. beTtoHHass cMech BbIOpachkiBaeTcsi ¢ O0JbIoi ckopocThio (0 120 m/4.),



Omaromapsi uemy oOpasyeTcs Mpu YKJIaJKe OYeHb IUIOTHBIA CJIOW OeToHa, He
TpeOyIOMIMiA JOMOTHUTEIBHOTO YINIOTHEHUS. J{J151 BHITOTHEHUS HAOPbI3r-0€ TOHHBIX
paboT NPUMEHSIOT CIEIUATbHBIA KOMIUJIEKT MAIlIMH, TJIABHOU U3 KOTOPBIX SBIISAETCS
OETOH-IINPHULI-MAILNHA.

[Ipn OeToHMpPOBaHUU AHUIN IUWIMHAPUYECKUX COOPYKEHUH BHadalle YCT-
panBarOT OETOHHBIE BBICTYIIBI, HEOOXOAMMBIE JIJIsl YCTAHOBKU CTEHOBBIX TIaHENEH, a
3aTeM OeTOHUPYIOT AHMIIE. [Ipu 3TOM, BBITPY3UB CMeCh B CKUIT OETOHOYKIIATIMKa
U Meperpys3uB ee B OyHKep, TPAaHCIOPTEPOM MOJIAl0T CMECh B OIalyOKy BBICTYIOB.
3anoJHUB Yy4acTOK ONAIyOKM 10 HEOOXOJMMOIO YpOBHS, MOJa4yy CMECH
MPEeKpalaloT U NPUCTYMAIOT K €€ YIUIOTHeHHI0. B 3akimoueHue 3ariakuBaioT
OTKPBIThIE TTOBEPXHOCTH BBICTYIIOB CTAJbHBIMH TN uiIKaMu. JIHUIIE paguaibHOTO
OTCTOMHMKA OETOHHPYIOT C TIOMOIIbIO OETOHOYKJIAI4hKa, TPAHCIOPTEPOM
KOTOPOT0 CMECh MOAAIOT K MECTy YKJIaJKH, IZl€ pa3paBHUBAIOT A0 MOJyYEHUS
pPOBHOrO cj10st Ha 3...5 MM Bblllle OCTOHHBIX MasKOB. YIUJIOTHSAIOT OETOH JHUINA
MOBEPXHOCTHBIM BUOPATOPOM.

Haubonee TpydoeMKHUM TIpd BO3BEACHMM MOHOJMTHBIX E€MKOCTHBIX
COOpYKeHUM (pe3epByapoB, OTCTOMHUKOB, (PUIBTPOB, A9POTCHKOB U Jp.) SIBISETCS
OETOHHMPOBAHUE WX CTEH, UMEIOIINX YacTo nepeMennyto Toimuny (200...500 mm)

1 BBICOTY (110 5...7 M).

6.3 beroHMpoBaHMe CTEH EeMKOCTHBIX COOPY:KEHHI B IIUTOBOI onaJiy0ke

[Ipu BO3BEIEHMU €MKOCTHBIX BOJOIPOBOIHBIX COOPYKEHUM U3 MOHOJIMTHOTO
OeToHa mpouecc OCTOHMPOBaHMA HMX CTEH C HEOOXOIUMOCTBIO OOecHedeHus
TFePMETUYHOCTH  (BOJOHENPOHUIIAEMOCTH) €MKOCTH 3a CYET JIOCTHKEHUS
JIOCTaTOYHOM TUIOTHOCTM O€TOHAa B KOHCTPYKIUSAX, UYTO OOECHeurnBaeTCS
HENPEPBhIBHBIM OETOHUPOBAHUEM CTEH, T. €. IPU YKJIaJKe CII0eB OETOHHOW CMECHU C
WHTEPBAJIIAMU, HE MPEBBIIIAIIMMH CPOKA UX CXBATHIBAHUS.

[Ipu GeTOHMPOBAaHMM CTEH B IMUTOBOM IEPECTAaBHOM WM CTAllMOHAPHOM

onanyOke (puc. 6.4) ux aeisaT Ha ApyChl OETOHUPOBAHUS BbICOTOM 1...1,2 M 1 GJ10KHK



oeronupoBanus (puc. 6.4, 0, 1), YCTAaHABIMBAIOT OMAadyOKy C BHYTPEHHEH WIIU

HapY’KHON CTOPOHBI U apMaTyPHBIA KapKac Ha BCIO BBICOTY COOPY>KEHHUS.
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Puc. 6.4. Bemonupoganue cmen eMKOCHHbBIX COOPYICEHULL 8 WUTNOBOU onanyoKe:

a — obwas cxema OemoHUPOBaAHUsL CIMEHbL U pa3dUBKa ee Ha APYCcol, b — pazbusKa cmen Ha 3aX6aMKU
(pumckue yuppowl) u 610KU Bemonuposanus (apadckue yugpol), 6, 2 — nodaua 6emonHou cmecu 6advimu
C HOMOWBIO KPAHA, O — NOCIE008AMENbHOCb YCIMAHO8KYU ONAIYOKU U YKIAOKU Oemona; 1 — nookoc, 2 —

oepaxcoenue, 3 — pabouutl nacmuin, 4 — npuemnvlil OyHKep, 5 — epaHuYbL WUMos onaryoxu, 6 —
bemoHupyemule KOHCmpyKkyuu, 7, 8 — onanyoka romxa u ee kapkac, 9 — ynop, 10 — npusicumnas oocka, 11
— pebpa sicecmrxocmu, 12 — xobom 36envesoil, 13 — onopa noomocmei, 14 — subpobaows, 15 — kpan

(yuppam 6 Kpysrckax yKazana nocied08amenbHocms 6emonuposanus cmen, hi — s — evicomsl sipycos)

Jlanee, ycTaHOBMB Ha BBICOTY OJHOTIO sipyca OnanyOKy, C Jpyrod CTOPOHBI

CTEHBI YKJIAIBIBAIOT OETOHHYIO cMmech (puc. 6.4, B, T), a 3areMm, HapaiuBas



onanyOKy, YKJIaJbIBalOT €€ BO BCE OCTaNbHBIC sIpychl. CMeCh YKIAAbIBAIOT CIOSIMU
20...25 cMm ¢ uHTEepBajaMu, He MpeBbIIaroIMMu 1,5...2 yaca (B COOTBETCTBUU C
BpeMeHeM ee cxBaThiBaHMs). [Iporecc ykiagku cMecu MpH 3TOM YepenayeTcs C
MIPOIIECCOM HapamuBaHus omanyoku (puc. 6.4, ).

Takoit mopsiiok OeTOHUPOBAHMS TPUMEHUM JJISI COOPYKEHUM, HE UMEIOIIUX
MOKPBITUI (aDPOTEHKH, paralibHbIEe OTCTOMHUKHU, (GUIBTPHI U J1p.) B coopyxeHusx
C TOKPBITUAMHU (pe3epByapbl YUCTONM BOJBI U Jp.) mepel OEeTOHHPOBAHHEM
HapY>KHBIX CTE€H BO3BOJIAT MOHOJHTHbIE (WM COOpHBIE) KENe300€TOHHbBIC
KOHCTPYKIIMU BHYTPHU COOPYKEHUS - KOJOHHBI, IEPETOPOJIKK U ONMUPAIOIIYIOCA Ha
HUX YaCTh MOKPBITHSI.

JUia mopmaun M yKJIaAKM OETOHHOM cMmecHu B oOHNalyOKy CTE€H MOTYT
UCITIOJI30BAThCS, KAaK MOHTA)XKHBIE KpaHbl, Tak W aBToOeToHOHacochl (ABH) c
[IAPHUPHO-COWIEHEHHOW CTpENo, 4To O0JeryaeT M ycKopsieT OeTOHUpPOBaHUE

CTCH.

6.4 beroHnpoBaHMe CTeH B KaTy4eid 1 TOPU30HTAJIBHO CKOJIb3sIIeH

onaJjgyoke

OCHOBHBIM  HEIOCTATKOM  MPUMEHEHHS  LIUTOBOM  OmaixyOKu  AJis
OETOHMPOBAHUSI CTEH COOPYKEHHI SBIIAETCS HEOOXOAMMOCTb NEPEPHIBOB (IS
Habopa CMEChIO0 paCaTyOOYHOM MPOYHOCTH), YTO 3aMEISET TEMIIbl OCTOHHBIX
paboT U MOBBIIAET UX TPyAOeMKocTh. [loaTomy Oonee >(pdekTrBHON sBIsSETCS
TOPU30HTAJIBLHO-CKOJIB3SIIIasl OnanyOKa, CKOHCTPYHUPOBAaHHAS B BUJI€ MHBEHTAPHOTO
MEepPEBUTAIOIIETOC 10 pefibcam arperata (puc. 9.5, a), m03BOJISAIONIEH HEMPEPHIBHO
OETOHHMPOBAaTh CTEHBI COOPYKEHUH B IpOLIECCe MOCTYNATEeIbHOIO JIBHXKEHHUS
omaryoku. Takas onaixyOKa mpeIcTaBIseT cCoOO0M arperaT HeMPEPHIBHOTO ICUCTBUS,
KOTOPBINA (hOPMUPYET CTEHBI, 3aMEHSIET Jieca U TOJMOCTH U OJJHOBPEMEHHO CITY>KUT
MOCTOSIHHBIM pa0O4YuM MECTOM JUIsi OETOHIIMKOB. KOHCTpYKIMS €ro mo3BojsieT
IPOU3BOJAUTH MEPEMEIICHHE ONMATyOOUYHBIX IIMTOB BJIOJIb OCH CTEHBI, TOJIHUMATh

IOUTHI JJIA TOAPYCHOTO €€ 6CTOHI/Ip0BaHI/IH, PETYJINPOBATH YKIIOH €€ ITIOBCPXHOCTHU U



OTJENATh IIUTHI OT OETOHA C MOCIEAYIOUIEH YCTaHOBKOW MX B HOBOE MPOEKTHOE

ITOJIOXXCHHUC.

6.5 beronupoBaHHe CTeH NPSAMOYIOJIbHBIX COOPYKEHUH

ITepen GeToHHpPOBaHMEM TOPU30HTAIBHO-CKOJIB3AIYIO ONAadyOKy MPUBOJAT B
pabouee MoJIoKEeHUE, IUTHI ONATYOKH YCTaHABIMBAIOT B MPOEKTHOE MOJIOKEHHUE.

TexHonornueckas cxeMa OETOHUPOBAHUS CTEH OTCTOMHUKA B TOPU30HTAIBHO-
CKOJIB3sIIIeN omanyOke mpuBeneHa Ha pucynke 6.5. Jlns OeroHmpoBaHUs
IPUMEHSIOT MaJIONOJABUKHBIE OETOHHBIE CMECU C ocaakoi Konyca 0...2 cMm npu
BojiorieMeHTHOM oTHomeHun B /1l =0,45...0,55. BeronupoBaHue CTEH BEIyT
MOSIPYCHO B HENPEPBIBHO CKOJIB3AIMX IUTax. [Ipu 3TOM BBICOTA MEPBOTO spyca
paBHa BbICOTE ONAIyOOUYHBIX IIUTOB. CMech B onailyOKe YIUIOTHSIOT BUOpaTOpamu,
YCTaHOBJEHHbIMU Ha IuTax. CKOpPOCTH MNEpeABM)KEHUs arperata ONaxyOKHu,
3aBUCHUT OT CPOKOB JOCTHXEHUS MUHMMAJIbHOM MPOYHOCTH O€TOHA, TOCTATOYHOMN
JUTsT OCBOOOXKICHUS ero U3 onanyoku. OO0bYHO OHa mpuUHUMaeTcs 4...8 M/4, a pu
WCIIOJIb30BaHUN yCKOpuTenel TBepaenust 6etona — 0 10...12 m/u.

beroHnpoBaHME CTE€H LWIMHIPUYECKUX COOPYKEHHHA OCYLIECTBISIOT B
YHUBEPCAIBHOM TOPU30HTAIBHO-CKOJIB3SAIICH omnanyoke. PenbcoBbIi TyTh s
NepeABIKEHUS OMalyOKH BBITMOAIOT B COOTBETCTBUU C PAUyCOM OETOHUPYEMOM
cTeHbl. [Ipy 3TOM BHYTpEHHHUI PENIbC YKIAABIBAIOT U KPEIIST K 3aKJIaJHBIM JETAJISIM
Y IITHIPSIM HENOCPEICTBEHHO Ha OETOHHOM JHUIIIE, @ HAPYKHBINH — K JIEPEBIHHBIM
mmanaM. [locie 0eTOHMPOBAHMSI CTEHBI IITHIPH KPEIUIEHUWH CpEe3aroT, a PebChl
BMECTE C MOJKIAAKaMHU AEMOHTHPYIOT JUJIl MOBTOPHOIO NMPUMEHEHHUS Ha JIPYyroM
COOPYKEHUMU.

[Tocne MOHTaka apMaTypHBIX KapKacoB CTEHBI M MMOATOTOBKH paboYero 1mBa y
JHUIA HaYyMHAIOT MOspycHOe OeToHHpoBaHHE CTeHbl. CMecCh YKJIaJIbIBAIOT
HENPEPBIBHO HA BCKO BBICOTY sipyca. lIpuueMm BepXHHMN ypOBEHb YKIIAIbIBAEMOWU
CMecH JOJDKeH ObITh HIKE Bepxa HMTOB Ha 5...7 cM. CMech YIJIOTHSIOT

HapY>KHBIMU WK BHYTpEHHUMU BUOpaTopamu. CKOpOCTh MEPEIBUKEHHUS arperara,



omanyOku B Tpolecce OETOHMpOBaHUS (BpeMs BbACpXKHUBaHUS OeTOHa B
omanyOOYHBIX HIUTAX) MPUHUMAIOT TAKOW, YTOOBI MPOYHOCTH OETOHA, BHIXO/SIIETO

13 onanyoku, cocrapisia He meHee 0,1 MITa.
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Puc. 6.5. bBeronnpoBaHue CTeH NPSIMOYTOIbHBIX OTCTOMHUKOB C IOMOIIBIO TOPU30HTATIBHO-CKOJIB3ALICH
onanyOKu:
a — cxema onanyoxu, 6 — mexnono2uveckas cxema 6emonupoeanus cmen, 1 — penvbcoswviii nymo, 2 —

cmotika, 3 — 1ebedxka noovema wumos, 4 — banka, 5 — wumol onanryoxu, 6 — guxcamopenl, 7 — iecmuuya,



8 — meneorcka onanybru, 9 — pabouuti nacmun, 10 - oepasxcoenue, 11 — dynxep, 12 — npusrcummnoe

yempoticmeo, 13 — nonzynsl, 14 — azpecamul onanyoxu, 15 — kpanwl, 16 — apmamypHuvle cemxu

6.6 beroHnpoBaHue CTEH CTBOJIOB KPYIVIBIX BOJOHANOPHLIX OallieH

[Ipouiecc OeToHUpOBaHUS CTE€H B MOJBEMHO-TIEPECTABHOM OmaiyoOKe
NpeACTaBlIeH Ha pucyHke 6.6, a. OmanyOKy NepecTaBisIlOT BBEpPX IO Mepe
OCTOHMpOAHMsI C TIOMOINBIO CIEUATBLHON TOJNBEMHON TOJIOBKM Ha KapKace
[IaXTHOTO TMOJBEMHUKA TIOCJIE€ TOro, Kak OETOH MpHOOpETaeT MPOYHOCTH,
JOCTaTOYHYIO I pacnanyosmBaHus. [lpm momgbeme omanyOKy NEpeCTaBISIIOT
MOSIPYCHO OTIEIBHBIMH IUTaMH. OMOPHOM KOHCTPYKIIMEH OmnMamyOKu CIyKUT
[IaXTHBIN MOABbEMHUK, YCTAHABIIMBAEMbIN B IIEHTpE cTBOJIa. CTEeHBI OaIlieH BHICOTON
oosiee 15 M u TommuHON Oosiee 120 MM MpH MOCTOSSHHOM TMONEPEYHOM CEUCHUU
COOPY>KEHHUS B TUTAHE MOKHO BO3BOJIUTH B CKOJIB3sIIEeH onaiyoke (puc. 6.6, 6). [To
Mepe OCTOHMPOBAHMS CTCH OMATYOKY MOJHHUMAIOT C TIOMOIIBIO THAPABIMYECKHIX
WM DJICKTPUYECKUX JTOMKPATOB, YCTAHOBJICHHBIX IO TMEPUMETPY OMNMaayOKu Ha
cTepkHsAx depe3 1,5...2 M. ApMarypy U OCTOHHYIO CMECh JJIsI BO3BEICHHUS CTCH
MOTAFOT BBEPX C MOMOIIBIO MIAXTHOTO MOabeMHUKA. CTEHBI OaIlleH MOCTOSHHOTO
CCUYCHHS BO3BOAST B CKOJB3AMUX oOMajgyOkax, a CTeHbl C HAKIOHOM (C
KOHYCHOCTBIO) — B IMOABEMHO-TIEPECTABHBIX.

Jlnst BO3BeIEHUST CTEH CTBOJIOB OAllleH TakyKe MPUMEHSETCS BEPTHUKAILHO-
CKOJNB3AIIasl omnanyOka, He TpeOyromas s CBOETO TMOJAbEeMa CHEIHATbHBIX
JIOMKpATHBIX cTepkHel. [logpeM Takol omanyOku (puc. 6.6, B) oOecrneunBarOT
CHEIUaIbHBIM YCTPOWCTBOM IS ONMUPAHHWS Ha paHee OTPOPMOBAHHYIO YaCTh
OCTOHHON CTEHBI TMYTEM JIBYCTOPOHHETO €€ OOaTusl BBIIBMKHBIMU WIH
CaMO3aKJIMHUBAIOITUMUCS  3BCHBbSIMH. JIBMKCHHE OMaNyOKH 1O BEPTHKAIH
OCYIIECTBJISIIOT C TOMOIIBI0  JBYXCEKIIMOHHOTO TMOABEMHOTO MEXaHW3Ma
IIararoIIero ACUCTBUSA. 3BEHBSI ONIOPHO-TIOIBEMHOTO YCTPOMCTBA PACTIONOKECHBI Ha
pacctosiHuM 6...6,5 M Apyr OT Apyra U COCAUHSIOTCS KpyKalaMH, K KOTOPBIM

Kpernarcs OJIOKM MUTOB omanyOku. B mporiecce BO3BeAEHUS CTEH ONAIyOKy



yIEPKUBAIOT C MIOMOIIBI0 HAPYKHON OMOPHOW paMbl, a UIUTH ONAITYOKH BMECTE C
Kpy>KaJdamMH TMOJHUMAIOT BBEPX C MOMOIIBIO pUTEINs MOJBEMHOU paMbl, BUHTA U
npuBoja. C MoMOIIBIO 3TON onaTyOKH MOKHO BO3BOAMTH CTEHBI KaK MOCTOSIHHOTO,
TaK U MEPEMEHHOTO MOMEPEYHOr0 CEUYEHHUs B IUIaHE, B TOM YHCIE KOHUYECKHX U
COOpY>KEHHI JBOSKON KpPWUBU3HBI, U3MEHsSI IUIOMIAJh LIUTOB ONATyOKH M yroi
HaKJIOHA. YKJIaJKy OCTOHHOW CMECH BEAYyT HENPEPHIBHO U IMOCIONMHO (TOJIIMHA
CJIOsl He MeHee 25 cM) 1o Bcemy nepumMeTpy cteH. L{uTel onamyOku mogHUMAIOT CO

ckopocThio 0,3 M/4 u ¢ marom 0,8 M.
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Puc. 6.6. bemonuposanue cmen cmeoaa 6000HANOPHOU OAUIHU:

1, 7 — napyoicnvie u enympennue nodgecHvle nooMocmu, 2, 6 — Wumvl HAPYAHCHOU U GHYMPEHHEL
onanyoku, 3 — pyunvie maau 0iisi NOObemMa OnaIyoKu, 4 — waxmonoovbemMHuK, 5 — ONOPHAsS KOIbYe8ds
gepma c paboueil niowadkot, 8§ — CMeHbL 803600UMO20 COOpYIHCeHUs, 9 - domkpamuas pama, 10 —
OoMKpamuwiti cmepoicens, 11 — domkpam, 12 — yaneosvie 3azxcumol, 13 - eunmoguvle noovemuuxu, 14 —
pabouas niowaoxa, 15 — Il-obpasusie pamol, 16 — wumsl sHympenHeti u HapyscHol onaryoxu, 17 —

Kpyarcana, 18 — onopusie cmotixu, 19, 20 — eepxHue u HUdiCHUE ONOPHbIE KObYA



beronnpoBanne 0005I04€K TPaAMpPEH  OCYIIECTBISIOT C  MOMOIIBIO
CHEMAILHOTO IBYXKOHCOJIBHOTO KpaHa (puc. 6.7, a), COCTOSIIEro U3 HeHTpaIbHOU
MayThl U TMOJBEMHOTO MOCTA C TEJIECKOMMYECKUM YCTPONCTBOM, MO3BOJISIIOLIUM
U3MEHATh €ro JINHY. B KOHIIE MOCTa ¢ JByX CTOPOH PacrloOJOKEHbI MOJIMOCTH-
JIOJBKY MMAPHUPHON KOHCTPYKIUU JAinHOM 8 M. [To Mepe Bo3BereHUs1 000I0UYKH,
JIOJbKAM  TPUJIAIOT TIOJIO)KEHHE, COOTBETCTBYIOLIEE HAKIOHY CTeH. baliHio
arperara mepeq OETOHHMPOBAHMEM OYEpPEAHOrO spyca MOJPAIIMBAIOT IMyTEM

YCTAaHOBKH BCTABKH HA BBICOTY 1,2 M (COOTBGTCTBGHHO BBICOTC H.IHTa).
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Puc. 6.7. Cnocobwi bemonuposarus epadupen:



1 — obonouxa (cmenka) epadupnu, 2 — nooava apmamypbl, 3 — NOJONCEHUE GHYMPEHHEN TIOJIbKU NPU
nooaue apmamypul, 4 — cmpena (KOHcow) Kpana, 5 — 6awmns azpecama (kpana), 6, 7 — COOMEEMCMEEHHO
BHYMPEHHSSL U HAPYIHCHAS TTOAbKU, 8 — NOJI0JCEHUe KOHCONU KPAHA U NOOBECHBIX NI0JIeK Npu
OEMOHUPOBAHUU HUNCHUX ApYCco8 0boaouku, 9 — cmpenosoti kpan, 10 - asmonoepyszuuk, 11 —

subpobyukep, 12 — nasec, 13 — aemocamocean

Ha cxeme (puc. 6.7, 6) moka3aH npumep OETOHUPOBAHUS 00OJIOUKU TPATUPHU
CHEIUATbHBIM ~ OJHOKOHCOJBHBIM  KpPaHOM, OOOpPYIOBAaHHBIM  ITOJBECHBIMH
MOJMOCTSIMH-TTIOIbKAMHU ~ JIJI1  TIPOM3BOJICTBA OETOHHBIX pabOT Ha BBICOTE.
OcHoBaHue OalllHU KpaHa OMUPAETCS HA TEJEKKH Uil MEepeMElICHUs] €ro IIo
KOJIBIIEBOMY ITyTH.

O0605104Ky TpaupHU OETOHUPYIOT TAKXKE B MOIHEMHO-TIEPECTABHON OMaTyOKe
C TpUMEHEHHWEM JBYXKOHCOJIBHOTO  OallleHHOro  arperara Ha  JBYX

MIPOTHUBOIIOJIOKHBIX 3aXBaTKax (puc. 6.8, a).
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Puc. 6.8. Cxema bemonuposarnust 060104KU 2paduper ¢ RPUMEeHeHUeM 08YXKOHCOIbHO20 KDAHA:

I, Il — noaoocenue nronex coomsemcmeento npu OEMOHUPOBAHUU HUNCHUX U BEPXHUX N0sAC08; | — bawns
Kpana, 2 — 6ubpodadvs, 3 — cmpena, 4, 5 — HAPYIHCHAS U BHYMPEHHSISL IOTbKA, 6 — 3aWUMHbLI Hagec, 7 —
aemocamocsan, 8 — eubpodynrep, 9 — cpednutl nacmun, 10 - agmonoepysuux, 11 — nanpasriaowasn
wmanea, 12 — nomox, 13 — eepxnuil nacmun, 14 — apmoxapxac, 15 — wumut onanyoku, 16 — nusicHul
nacmun, 17 — npoeonst Hacmuna, 18 — obonouka epadupuu, 19 — bemonupyemsiil sapyc, 20 — eepx wumos

onanyoku, 21 — epy3oeasn kapemxa, 22 — ocb cmpenvl Kpana

Creny OeToHHMpYyIOT sApycamMu  BbicoTod 1,25 M. CummerpudHo
PacCIoJIOKEHHBIE CTPEJbl KpaHa CHA0XKEHBI MOJIBECHBIMU TOMOCTSIMU-TIOJIbKAMHU
JUTSL TIPOM3BOJCTBA OETOHHBIX paboT Ha BbicoTe (puc. 6.8, 0). Kaxmwrii spyc
000JIOYKH OETOHUPYIOT TOPU3OHTAIBHBIMU CIIOSIMU TOJIITUHOM 25 CM 3aXxBaTKaMH
JUTUHOM, paBHOM JymuHE JtoJibku (7...8 M). Kaxaslil cioii mepekphIBalOT A0 Havala
CXBaTbIBaHMUSI OETOHA B HIIKEJIEKAIEM CJOE, YUUThIBAs BpeMsi OCTOHHPOBAHUS
onHoro ciuos. Ilocne oxoH4aHus OETOHUPOBAHUS OOOJOUKM M €€ TBEPACHUS
TOPKPETUPYIOT BHYTPEHHIOI MOBEPXHOCTH 000J0UYKH. TOPKpET HAHOCAT ABYMS-
TpeMs CIIOSMH TpH oO1el ux Toiamuuae 10 30 Mm. Kaxaelii mocienyromuii cion
HAHOCAT  TOCJie  CcXBaTbiBaHus  mpeasiaymiero.  Cormio — HampablsiOT

MEPIEHINKYJIIPHO TOPKPETUPYEMON TOBEPXHOCTH.

6.7 Bo3BeaeHne MOHOJIMTHBIX COOPYKEHUI BOIOCHAOKEHUS U

BOJOOTBEICHUSA B CKOJIb3sIIEH U KaTyueil onajayoke

OCHOBHBIM ~ HEJOCTaTKOM  INPUMEHEHUsS  KaTydyed  onaiayOku  JUJIst
OCTOHMPOBAHUS CTE€H COOPYKEHUH SBISETCS HEOOXOIMMOCTb MNEPEPBHIBOB (IS
Ha0opa CMEChI0 pacnayOO4YHOM MPOYHOCTH), YTO 3aMEISIET TEMITbl OCTOHHBIX
paboT U MOBBIIAET UX TPyAOeMKocTh. [loaTomy Oonee >(pdekTrBHON sBIsSETCS
TOPU30HTAJIBHO CKOJIb3S1Iast ONanyOKa, CKOHCTPYHPOBAaHHAS B BUJI€ MHBEHTAPHOTO
NEpPEeBUTAIONIETOCs 10  pelbcaM — arperara, MO3BOJSIONIEH  HEMpPEepbIBHO
OETOHMPOBATh CTEHBI COOPY)KEHHUH B MPOLIECCE TMOCTYNATEIbHOIO JBUKECHHUS

onany6ku. Takas onanyOka npeacTaBiseT coO0i arperaT HeMPEePhIBHOTO IEHCTBUS,



KOTOPBIN (DOPMHUPYET CTCHBI, 3aMEHSET Jieca U MMOAMOCTH U OTHOBPEMEHHO CITYKHUT
MOCTOSTHHBIM Pa00YUM MECTOM JUIsi OCTOHIMUKOB. KOHCTpYKIMS €ro IMO3BOJISET
MIPOU3BOIUTH NIEPEMEIIICHHE ONMayOOYHBIX HIUTOB BIIOJIb OCH CTEHBI, TOAHUMATh
IIUTHI 17151 TOSIPYCHOTO €€ OETOHUPOBAHMUS, PETYJIUPOBATH YKIIOH €€ TOBEPXHOCTH U
OTIIEJATH IIUTHI OT OETOHA C MOCJIENYIOUIEH YCTAaHOBKOM MX B HOBOE MPOEKTHOE
MOJIOKEHHE. B OCHOBY TEXHOJIOTHHM M KOHCTPYKLUHUH TOPU30HTAIBHO CKOJIB3SIIEH
OMATyOKH TIOJIOKEHBI TPUHIUIIBI HEMPEPHIBHOCTH W TIOTOYHOCTH TMporiecca
OCTOHHMPOBAHUSI CTEHbI TOPU3OHTAIBHBIMU SIPyCAMU B HEMPEPHIBHO CKOJIB3SLIUX
nmrtax. C TOMOIIBIO arperata ONAITYOKA MOXKHO OETOHMpPOBAaTh CTEHBI
MPSIMOYTOJIBHBIX COOPYXEHUM MpakTUUecKu Jo0oW nimuHbl. B mocnegHue romawbl
pa3paboTaHa W BHEJApPEHAa HOBasi KOHCTPYKLHS CaMOXOJHOM yHHBEpCAIbHOU
TOPU30HTATIBLHO CKOJIB3SIIECH OMayOKH, TMPUTOJHOM Il BO3BEACHHUS CTEH Kak
NPSIMOYTOJIbHBIX, TaK U MUIMHAPUYECKUX COOPYKEHUH MPU paanycaxX KPUBU3HBI
9...48 M u BeIcOTE cTeH 10 8§ M. Crnenuduyueckoir 0COOEHHOCTHIO ATOM OMaTyOKH
SBJISIETCS MPUMEHEHUE NTUTOB KPUBOJIMHEHHON (OPMBI, a TaKkKe KPUBOJUHEHHBIX
pPENbCOBBIX MyTeH. beToHMpoBaHME CTEH NPSIMOYTOJBHBIX coOopyxkeHuil. Ilepen
OETOHMPOBAHUEM TOPU3OHTAIBHO CKOJIB3SIIYI0 OMaayOKy MPUBOIAT B padbouee
MOJIOKEHHUE, IITUTHI ONMayOKH YCTAaHABIMBAIOT B COOTBETCTBHM C MPOEKTOM. [[7si
OETOHHMPOBAHUS MTPUMEHSIOT MAJIOMOIBI)KHBIE OETOHHBIE CMECH C OCAJKON KOHYyca
0...2 cM mpu BojoueMeHTHoM otHomenuu B /11 =0,45...0,55. BeronupoBanue
CTEH BEAYT MOSIPYCHO B HEMPEPBIBHO CKOJB3SIMIMX IHTaxX. [Ipu 3TOM BBICOTA
MIEPBOIO pyca paBHa BHICOTE ONaaTyO0UHBIX IUTOB. CMECh B ONayOKe YIIOTHSIOT
BUOpaTopamMu, YCTAaHOBJICHHBIMH Ha muTax. HeoOxoaumoe kauecTBO MOHOJIMTHBIX
CTEH MPU 3TOM B 3HAYUTEIHHOM Mepe O00ECreYMBAETCS MPABWIBHBIM BHIOOPOM
CKOPOCTHU TMEPEABUKEHUS arperata onajiyoku, KOTopas 00yCIOBIMBAETCS CPOKOM
JTOCTHKCHHUS] MUHIMAQJIBHOW TTPOYHOCTH O€TOHA, JOCTATOYHOU ISl OCBOOOKICHUS
ero u3 onamyOku. OOBYHO OHAa TpPUHUMAETCS paBHOW 4...8 M/4, a TpH
MCIIOJIb30BaHUU yCKOpUTeNel TBepaeHust 6etona — 10 10...12 m/u.
betonupoBaHue CT€H IUIMHAPUYECKUX COOPYKEHHUN OCYIIECTBISETCA B

YHUBEPCAIbHOW TOPU3OHTAIBLHO CKOJIB3SALIEH omanyOke. PenbcoBbId MyTh s



NEPEIBIKEHHS ONATyOKH BBITMOAIOT B COOTBETCTBUU C PAINYCOM OETOHHPYEMOM
cTeHbl. [Ipy 3TOM BHYTpEHHHUI PENbC YKIAABIBAIOT U KPEMAT K 3aKJIaJHBIM JIETaJIsIM
U LITBIPSIM HENOCPEACTBEHHO HAa OETOHHOM JHMILE, & HAPYKHBIA — K JIEPEBSIHHBIM
mmanam. [locne GeToHuMpOBaHUS CTEHBI IITHIPU KPEIUJICHWH CpPE3aloT, a PebChl
BMECTE C IMOAKIAAKAMH AEMOHTHPYIOT JUIS MOBTOPHOI'O NPUMEHEHHUs Ha JIPYyromM
COOpPYKEHHUU. ArperaT onayOKu MOHTUPYIOT KPAaHOM U3 OTAEIbHBIX YKPYITHEHHBIX
y3710B. [locne MOHTa)ka apMaTypHBIX KapKacoB CTEHBI U TIOJTOTOBKY pabOYero mBa
y JHHIIA HAYUHAIOT MOSpYCHOE OeTOHHpoBaHHE CTEHbl. (CMech YKIaJbIBaIOT
HEMIPEPBIBHO HA BCIO BBICOTY spyca. [Ipudem BepxHWI YypOBEHb YKIaAbIBAEMOU
CMECH JIOJDKEH ObITh HUKE Bepxa HMTOB Ha 5...7 cM. CMech YIUIOTHSIOT
Hapy>KHBIMU WJIM BHYTPEHHUMU BHOpaTopamu. CKOpOCTh NEpEeIBUKEHUS arperara,
onasiyOKu B TMpolecce OeTOHHpoBaHUS (BpeMs BbIAEP)KHUBaHUS OETOHAa B
OnaayO0OUHBIX MIUTAX) IPUHUMAIOT TAKOM, YTOOBI IPOYHOCTH OETOHA, BBIXOISALIETO
u3 onanyoku, coctasisiia He MeHee 0,1 MIla; ee onpenenstoT ONBITHBIM ITYTEM.
3aBeplIMB OCTOHMPOBAHUE CTEH COOPYKEHUS, arperar onaayOku pa30MparoT Ha
YKPYITHEHHBIE y3J1bl U TIEPECTABISIIOT Ha PEIbCOBBIE ITYTH APYroro OETOHUPYEMOTO

COOPYKEHHUSI.

7 CBAPKA U 3AMOHOJIMYUBAHUE CTBIKOB MEXIY
CBOPHBIMH SJIEMEHTAMM COOPYKEHM, X
I'MAPABJIMYECKOE UCIIBITAHHUE

OKCIuTyaTaloOHHAas HAJIe)KHOCTh u CTpOUTEIIbHAS IIPOYHOCTH
CMOHTUPOBAHHBIX KOHCTPYKLMU COOPYKEHHUM B 3HAUYUTEIBHOW MEpe 3aBUCAT OT

KaqeCTBA CBAPKU U 3daMOHOJIMIUBAHUS CTBIKOB MCIKAY 2JICMCHTAMMU.

7.1 CBapka apMaTypPHBIX BbIIIYCKOB M 3aKJIAHBIX JeTaJjieil
HauGonee pacnpocTpaHeHHBIMU BUJAMU CBAPOYHBIX COCIMHEHUN apMaTypbl

IPU MOHTaXXE >K€JI€300€TOHHBIX KOHCTPYKIIHMHA SIBISIOTCS CTHIKOBBIE (COEIMHEHNE



CTEP>KHEN ), KPECTOBBIE (CTEPKHS CO CTEPIKHEM WIIU C MJTACTUHOW) U HAXJIECTOUHBIE
(TtacTuHa ¢ TIAaCTUHOM). B yClIoBHSIX MOHTaXKa MX Yalle BBIIOJIHSIOT TyTOBOW WK
TEPMUTHON CBApKOW C MPUHYIUTEIbHBIM WM CBOOOJHBIM (DOPMOBAHHMEM IIIBA U
MIPUMEHECHUEM JIEKTPOJHOM MPOBOJIOKU WIIM IITYYHBIX AJEKTPOIOB. BoInoHseMbIe
IIPU MOHTAXXE EMKOCTHBIX COOPY>KEHUN CBapHbIE MIBBI BCEX BUIOB JIOJKHBI
oOecreynBaTh PaBHOIPOYHOE COEJIMHEHHUE CTHIKYEMBIX 3JIEMEHTOB. ApMaTypy C
3aKJIaIHBIMU JETAIIMU MTAHEJIEN Yalle BCETO COCIUHSIOT PYYHOU JIyTOBOM CBApPKOM
BHAXJIECTKy JABYCTOPOHHMM 1IBOM. CoequHEHHEe CTEepXKHEH MexXIay coOoi
BBITIOJIHAIOT TAaK)KE€ PYYHOM JyTOBOM CBApKOHM, BHAXJIECTKY, HO OJHOCTOPOHHUM
mBoM. [Ipu cBapke cTep:KHEN pa3HOro AHAMETPA JJIMHY, LIUPUHY U BBICOTY IIIBOB

IIPUHUMAIOT 110 MCHBIICMY U3 TUAMCTPOB.

3ammTy 3akKJagHbIX JeTajJed M apMaTypHbIX BBIIYCKOB OT KOPpPO3UU B
MPOIIECCE MOHTAXXAa KOHCTPYKLMI  4Yalle BCEr0  BBINOJHAKOT  METOJAOM
ra3orylaMeHHOr0 HambLJICHUS HE MO3JHEE YeM Yepe3 TPH JIHA IOCJIEe OKOHYAHUS
cBapouHbIX pabot. [Ipu Gonee AIUTETLHOM TEpPEPhIBE HA CBAPHBIX COCAMHEHUSIX
MOSIBJISIFOTCST OKCUIHBIC IUICHKH, HAJEThl P)KaBUMHBI, YIAJsATh KOTOPhIE OYEHBb
TpyaHo. IIpu raszomiaMeHHOM HAHECEHUM 3allMTHBIX MOKPBITUH HCHOJIB3YIOT
MOPOIIKY ITUHKA WM €ro MBUIEBbIC OTXO/IbI, a I HAaHECEHUS KOMOMHUPOBAHHBIX
MNOKPBITUNA  (JJAKOKPACOYHBIX MO0 METANIMYECKOMY TOJCIOK) — MOPOLIKU
nonudTWiIeHa U ap. llepen HaHeCEHHEM MOKPBITUM MOBEPXHOCTH 3a4YMIIAOT 10

METAJUTMYECKOT0 0JIecKa CTaJbHBIMU MCTKaMu 1 yaaJIAI0T CB&pO‘lHBIfI ouIaK.

7.2 TexHoJiorus 3aMOHOJIMYMBAHUSA CTHIKOB

B emMkocTHBIX COOPYKCHUAX BBUAY IMOBBINICHHBIX Tpe6OBaHHﬁ B OTHOLICHHUU
IMPOYHOCTH U BOAOHCIIPOHHUIIACMOCTH HAACKHOC CKPCIIIICHUC C60pHBIX QJICMCHTOB
N Ka4CCTBCHHAaA 3aJ1CJIKa (SaMOHOJII/I‘II/IBaHI/IC) HNX CTBIKOB MMCIOT IICPBOCTCIICHHOC

3Ha4YCHHUC. I[J'I?I 3aJCJIIKA CTBIKOB IIPUMCHAIOT OCTOHHBIE CMECH H pacTBOPBLI,



MPUTOTOBJICHHBIE Ha OBICTPOTBEPICIONIMX IIEMEHTAaX WU MOPTIAHALIEMEHTaxX
mapku He Hke 400. PacTBopHbIe M OETOHHBIE CMECH, IOJIaBAaCMbI€ B CTBIKH
pacTBOpOHacocaMy WJIM ITHEBMOHArHeTaTeJsIMU Ha paccTosHue Oosiee 40 M,
JIOJKHBL  YIOBJIETBOPSITh  CHELUUAIBHBIM TPEOOBaHUSIM, OOECIICUMBAIOIINM HX
TpaHCIOPTUpOBaHUE MO TpyOam O6e3 oOpa3oBaHUs NPOOOK, ITOJKHBI HMETh

YCTOMUYHMBYIO CTPYKTYPY U HE pacciauBaThCs.

3aMOHOJIMYMBAHUE  CTBIKOB OETOHOM WJIM  PacTBOPOM  IPOMU3BOJISAT
MOHTQ)XHUKH, BEIYIIHE YCTAHOBKY KOHCTPYKIMW, IOCJIE€ BBIBEPKH 3JIEMEHTOB,
MPUEMKH CBAPHBIX COCAWHEHUA W AHTUKOPPO3UMHOW 3alIUThl METALUIMYECKHUX
neranend. HemocpencTBEHHO nepel 3aMOHOJIMYMBAHUEM TPOBEPSIOT MPABUILHOCTD
Y HAJIe)KHOCTh YCTAHOBKH OMaTyOKH, TOJAMOCTEN U APYTUX YCTPOMUCTB U OUHUIIAIOT
CThIKyeMble ToBepxHOCTH. Ilomauy ©OeToHa WM pacTBOpa MPOU3BOIAT
MEXaHM3UPOBAHHBIM  CIIOCOOOM  IIyT€M WX  HarHeTaHus OCTOHO- WM
pactBopoHacocaMu. MHoraa 3T pabOThl MOKHO BBIMOJHATH C HCIIOJIb30BAaHUEM
X000TOB ISl TOJAaYd CMECH M BHOpATOpoB Juisl €€ yIuioTHeHus. [lpwm
MEXaHU3UPOBAHHOM CMOCO0€ CTBHIKM 3aMOHOJIMYMBAIOT I[IEMEHTHO-TIECUaHbIM

pactBopom mapku 300 ¢ momadeit pacTBOpa Mo JaBJICHUEM B HUKHIOKO 30HY CThIKa

(puc. 7.1).
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Puc. 7.1. Cxembl 3aMOHOIUYUBAHUS CMBIKOS Me.?fC()y CMEHOBbIMU NAHENAMU U NpUMEHeMble ons

9MO20 YCMpOoUcmea:

1 — naz mononumnoeo oHuwa, 2 — uHeeHmapHvle onaryoouHble Wumol, 3 — cmsdicHble 60ambl, 4 —
omeepcmust 0 conaa, 5 — omsepemust wepes 900... 1200 mm 0nst cmsscuwix 6oamos, 6 — docku, 7 —
pe3una nopucmas, 8 — nookoc, 9 — pyuxa, 10 — yeonox 50x50%5 mm (cnapeunvie), 11 — cmenogule

nawnenu, 12 — conno, 13 —wnane, 14 — pacmseopornacoc, 15 — npuemuwiii Oynxep, 16 — cmecumens

['epMeTUYHOCTH CTHIKA TIPH ATOM 00ECTIEUUBAIOT TPUMEHEHUEM CIIeIIUATbHOMN
WHBEHTAPHOM IIMTOBON OMaidyOKH C YIJIOTHEHHEM €€ Pe3nHOM ToiuuHou 30 MM
(puc. 7.1, a, 6). [lepen ycTaHOBKO# onaayOKu TOPIIbI aHEIEH Y CTHIKOB OUMIIIAOT
OT HaIIBIBOB OeToHa. OmnanyOKy B CThIKaxX KpPEMST K IMaHeNIsM WHBEHTAPHBIMH
oontamu Ha paccrosHuu 0,9...1,2 M, mpudeM OJuH W3 OOJTOB JOKEH OBITh
YCTAaHOBJICH HIKE WHBEKIIMOHHOTO OTBepcThus. Kaxaplii CTBHIK pacTBOPOM
3aIlOJIHAIOT B OJMH IIPUEM, T. €. 0€3 repepbiBa B paboTe HarHeTaTeIbHOM YCTaHOBKU

(puc. 7.1, B), 10 MOsABJIEHUS HAJl BEPXHEW KPOMKOM MaHesel pacTBOpa HOpMaIbHOM



KOHCHUCTCHIIUH. Ilocne u3BIeUYeHUs comia B HHBCKIIMOHHOC OTBCPCTUC BCTABJIAIOT

POOKY.

Crsoxuabie 601ThI uepes 1...1,5 yaca moce 3amoyiHeHus CThIKa TOBOPAUMBAIOT,
yTOOBl HAPYUIUTh HMX CIEIJIEHUE C PacTBOPOM, a 4epe3 3 yaca M3BJICKAIOT U
cHUMaloT onaiayOky. OTBepcTUs OT OOJITOB 3a4E€KAHUBAIOT KECTKMM PACTBOPOM Ha
paclMpsArOIIeMCsl LIEMEHTE WIM NopTiaHAnemMeHTe. B jkapkoe Bpems roja
MOBEPXHOCTh CTBIKOB M TMPWJIECTAIOININE YYAaCTKH CTEH IMaHeNed YBIAXKHAIOT B

TE€UYECHUE 3 CYTOK.

[Ipn 3aMOHOJIMYMBAHMKM CTHIKOB IIaHENICH, YCTAaHOBJIICHHBIX B Ta3 JHUIIA,
BHaYaJjIe 3a/IeTIBAIOT TOPU3OHTATBHBIC CTHIKH MEX Y MAHEISIMHU U BBRICTYIIAMH T1a3a
nHuma (puc. 7.2, a), a 3aTeM BEPTHKAJIbHBIC CTBHIKM MEXIy CaMUMH TaHEISIMH.
Brirpy3uB 0eTOHHYIO cMeCh B 0ajbi M MOJAB €€ K MECTY YKIIAJKH, 3a/IeJIbIBAIOT
CTBIKM TIAHEJCH B a3y HEMOCPEACTBEHHO W3 OaJbM OTKPBITHEM CEKTOPHOTO
3aTBOpa. CMecCh YKIIAJIBIBAIOT ¢ O00EUX CTOPOH MaHeId Mo 15 ¢cM M yIUIOTHSIIOT
BUOpPaTOpOM [I0 TIOSBJICHWM Ha TOBEPXHOCTH OCETOHAa IIEMEHTHOTO MOJIOKA.
3a0eToHNpOBaB Ma3bl ¢ 00EUX CTOPOH, OTKPBITHIC MOBEPXHOCTH OCTOHA CBEPXY
3arjJakuBaroT CTAIbHBIMH TiagmikaMu. Ilocie moctmxkenuss 6eronoMm 50%-Hoit
MIPOCKTHOW TPOYHOCTH BHIOMBAIOT CTAJbHBIC KIIWHBS, & OTBEPCTHS 3aJICTBIBAIOT

OETOHHOU CMECHIO.

3aMOHOJIMYMBAHUE CTBIKOB BEAYT OJHOBPEMEHHO C MOHTaXOM IaHeNed Ha
napajuIeIbHON 3aXBaTKe MOCJIe BPEMEHHOTO KperieHus naHenu. [1uTel onanyoxu
JUTSl 3aMOHOJIMYMBAHUS BEPTUKAIBHBIX CTHIKOB YCTaHaBIMBAIOT KpaHOM (puc. 7.2,
0) ¢ mojaue K CTHIKY B MOJIHOCThIO TOTOBOM BHJie. KOMIUIEKT onmaryOKu 3aBOJST
HIUTaMU 1O 00€ CTOPOHBI CTBHIKA M KPEMsT €€ K CThIKYy mnaHenei Oonramu. [lo
JOCTHXKEHUH OETOHOM MPOEKTHOW MPOYHOCTHU ONMayOKy pa3OuparoT, IJisi 4ero ¢
MOMOIIBIO TOPLOBBIX KIHOYEH 0cIabisioT railku Ha KpenekKHbIX 00JITax BHaYaje B

HUKHEH, a 3aTeM B BEpXHEW 4acTu OnaiayOKH, MPeBapUTEIHHO 3aIeMUB KPIOKaMHU



CTpoOIla €€ 3a IICTJIH. 3areM OTPBIBAIOT onaﬂy61<y OT 3aMOHOJIMYCHHOI'O CTBbIKA,

OIHOBPECMCHHO MCAJICHHO ITOAHHUMAsA €€ KPaHOM.
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Puc. 7.2. 3amononuuusanue cmuoixos M@DfC()y CMeHOBbIMU NAHENIAMU.

1 — subpamop, 2 — cmanvhvie Kiunss, 3 — 6a0bs, 4 — 2yceHuynblil KpaH, 5 — OHuwe coopyicenus, 6 —
yCcmanoeieHHbvle Wumsl, 7 — ycmanaenusaemvle wumol, 8§ — npucmasHasn aecmuuya, 9 — nanenu cme, 10

— cknaouposanue wumos, b1, b2 — bemonwux, Cl, C2 - crecapu

3ajenka CTHIKOB TaHeJeld METOJ0M TOPKPEeTUPOBaHUS (prc. 7.3) ¢ TOMOIIBIO
arperaTHOM yCTAHOBKHM, BKJIFOUAIOIIEH TOPKPET-MAIIMHY MPOU3BOAUTEIBHOCTHIO
4 M3/4, GETOHOCMECUTENb, CKUIMOBOI MOABEMHUK, ITHEBMATHUECKUI OaK JUIs BOJBI
u ap. [Ipu 3TOM onepanuu BBIIOIHSAIOT B TAKOW MOCIEA0BATEIHOCTH: YCTPAUBAIOT
onajxy0Ky CO CTOPOHBI 3aKPBITOM YaCTH CThIKA, HATIOJHSIOT ITHEBMATHYECKUM Oak
BOJIOM, 3aITyCKaI0T KOMIIPECCOPHYIO YCTAaHOBKY M TOPKPET-MAaIIUuHY, 3arpy’KaroT ee
MEeCKOM M 00€CTeUnBalOT MOJady B HEE BO3/AyXa, MPOYMINAIOT CYXHM TIECKOM C
NOCJIEYIONIel TPOMBIBKOW BOJISIHOM CTpyel OETOHHBIX MOBEPXHOCTEH CThIKA, C
KOTOPBIM OYJIET CHEIUISITHCS HAHOCHUMBIA TOPKPET, 3alOJHSIOT KOBII CKHUIIOBOTO
MOTbEMHHKA COCTABJISIFOIITUMU TOPKPETHON CMECH, 3aITyCKAIOT 0ETOHOCMECUTEND U

BBICBINIAIOT B HETO COCTABJIAIOIIUEC, IICPEMCIINBAIOT CYXYIO CMECh U BBICBIIIAIOT €€ B



paboTaOIIYyI0 TOPKPET-MAININHY, 00ECIICYNBAIOT MOJAAaYy CYXOW CMECH W BOJABI K

COTUTY Y MOCJIOMHO HAHOCST TOPKPET B MOJIOCTh CThIKA (puc. 7.3, B, ).

Puc. 7.3. Cxemul 3a0enku cmviko8 MenHcOy NAHEAAMU COOPHBIX COOPYHCEHUL MEMOOOM

MOPKpemuposanus: a, o - ycmpoucmeo onaiyoxu, 8, 2 — HaHeceHue MopKpema 8 NOJI0CMb CHbIKA

CpenHsas TOJNIIMHA CJIOS TOPKPETAa, HAHOCHMMOTO 3a OJHMH pa3 HE JOJDKHA
npesbimate 80 mMM. Kaxaplil mocienyrouyii CiIod HAHOCAT 10 3aTBEPACHUS
pEAbIAYIIEro, MPUMEPHO 4epe3 2...5 4acoB B 3aBUCUMOCTH OT TEMIIEPATypbl
HapY>KHOTO BO31yXa. JTOT MEPEPHIB YTOUHAETCS CTPOUTENLHOM J1abopaTtopueil u3
YCIIOBHS, YTO IIOJ ACHUCTBUEM CTPYH CBEXKEHM CMECH HE JOJDKEH pPa3pylIaTbCs
npeabIayIui ciioil Topkpera. OTHOBPEMEHHO MPU 3TOM B IIPOLIECCE BTAIIMBAHUS
HAHOCUMOTO CJI0S B MIPEAbIAYIIUN TOJKHO 00€CTIeYNBATHCS XOPOIIee UX CLETIIICHUE

N MOHOJIMTHOCTB BCCI'O IIOKPBITHA.



['epmeTu3aiust CTHIKOB EMKOCTHBIX COOPYKEHHI THOKOJIOBBIMU T€PMETUKAMU
HEOOXoaMMa TPU YCTPOWCTBE CTEH C THOKUMH COCIMHCHUSMU B yIjax,
MOHTHUPYEMBIX W3 CTEHOBBIX TMaHeJell 0e3 MOHOJUTHBIX YYacTKOB B yIJlax H
MEPECECUCHUSIX. THOKOTOBBIETEPMETUKH OTJINYAIOTCS BBICOKOU
nehopMaTUBHOCTHIO, XOopouen aare3ueu K 0eTony,
BJIArOBO3/IyXOHETIPOHUIIAEMOCTBI0. DTH T'€PMETHKHA MOTYT IIPUMEHSITHCA BO BCEX
KaHAJIU3aIMOHHBIX COOPYKEHUAX, B TOM YKCJIC MPETHA3HAYEHHBIX JIJISl KUIKOCTEH,
coJiep KallluX IIEJI0Yd U cliadble KUCIOThl (KoHueHTpanuen 1o 10 %), a Takxke B
COOPYKEHUSAX TEXHOJOTUYECKOTO BOJOCHAOXKEeHUs. ['MOKUe yriioBble COCTUHEHUS
CTE€H COOPYKEHHU MOTYT OBbITh JIBYX THUIIOB: IIMOHOYHOTO M KOMIIEHCATOPHOTO.
CTBIK HIMOHOYHOTO THUIIA BBHIMIOJHSIOT IYTEM 3aJMBa €ro BEPTUKAJbHOIO KaHaja
KUJKUM THOKOJIOBBIM T€PMETHUKOM, & KOMIIEHCATOPHOTO THUIA — MTyTEM HaKJICHKU
Ha OCTOHHBIE TOBEPXHOCTH JIEHT W3 THOKOJOBOTO T€pPMETHKA, apMHUPOBAHHOTO

CTCKJIOTKAaHbIO.

BooHENpOHUIIAEMOCTD U 1I0JITOBEYHOCTh T€PMETU3UPYEMBIX CTHIKOB 3aBUCST
OT KayecTBa TMOATOTOBKM OETOHHBIX TOBEPXHOCTEM, TaK KaK THOKOJIOBBHIE
TFEPMETUKHU UMEIOT HAJIEKHYIO aJITE€3UI0 TOJIBKO K CYXUM U YUCTHIM ITOBEPXHOCTSIM.
[ToaTOMYy MOBEPXHOCTH CTBIKYEMBIX JJIEMEHTOB TIIATEIbHO oOuuInaroT. Jlis
HAHECCHUsI TEePMETUKOB Ha TMOBEPXHOCTh NaHENeH MNPUMEHSIOT PYYHOU WU
MHEBMAaTUYECKUi mmpuil. [Ipyu uX OTCYTCTBUM T€pMETHK HAHOCAT U pa3paBHUBAIOT
mmarteneM. [IpoduibHble THOKOJIOBBIE JIGHTHI M3roTaBiauBatoT 3a §...10 gHel no

Hayaja paboT M0 TepMETU3AIUU CTHIKOB.

['mapaBnuyecKue WCNBITAHUS COOPYKEHUM NPOU3BOIAT B LEISAX NPOBEPKHU
MIPOYHOCTH UX KOHCTPYKIIUI U ONPEIETIECHNs CTENEHN BOJOHENPOHUIIAEMOCTH CTEH
U JIHUIIA, TPUYEM TOCJE 3aBepUICHHs] BCEX CTPOUTEIbHO-MOHTAXKHBIX padoT, 3a
UCKIIFOUEHHUEM OKJICEHHOU TUAPOU30JISIIUU U 0OpaTHOM 3aChINKU, KOTOPBIE CIEAYET
BBIMOJIHATh TIOCJTE€ HCHBITAaHUS M ycTpaHeHHuss Bcex JaedektoB. CoopykeHue
UCIIBITHIBAIOT BOJIOM HE paHee yeM uepe3 28 CyTOK Mocjae OKOHYaHHUS OETOHHBIX

pa60T. HpI/I HCIIOJIB30BaHNH 6I>ICTp0TBCpI[eIOH.II/IX ONEMCHTOB HCIIBITAHHUE MOXET



OBITh TPOM3BEICHO U PaHbIlIE, HO IPU YCIOBUHU, YTO OETOH B KOHCTPYKIIUSIX K 3TOMY

BPEMEHH JOCTUT ITPOEKTHOU MMPOYHOCTH.

3anoJHATh COOPYKEHHE BOJOM PEKOMEHYETCs B /iBa 3Tamna: 1) Ha BeicoTy 1 M
U BBIICPKUBAHWE B TEUYEHHE CYTOK C LEJIBI0 HCIBITAaHUS [HUINA; 2) TO XK€,
3aIlOJIHEHUE 10 IPOEKTHOM OTMETKH. BO Bpems 3amoiHEeHMs CIesAT 32 YPOBHEM
BOAbl M COCTOSHHEM OIPaKIAIOIIUX KOHCTPYKLHW, CThIKA CTEH C JHULIEM,
(¢yHIaMeHTa U IpyHTa B OCHOBaHMM COOpYKEHHUA. VcnbITaHue kene300€TOHHBIX
€MKOCTHBIX COOPY>KE€HHUI Ha BOJIOHEIMPOHUIIAEMOCTh pPa3pellaeTcs HayMHATh HE
paHee 5 CyTOK IOCIJIE UX 3alOJIHEHHUS BOJOW. 3HAas Pa3HOCTh YPOBHEH M ILIOLIAb
3epKajia BOJbl B COOPYKEHUH, BEIUUCIISIIOT OOBEM YTEUKU BOJIBI U3 COOPYKEHHUS 32
€IMHUIly BpeMeHH (HampuMep, 3a CYTKH). YelbHas yTedka, OTHECEHHas K 1 M2

CMOYEHHOH €ro BHYTPEHHEN MOBEPXHOCTH, JI/M?

q= 17
ch_F()

rae Vi— o0beM BOJbI B COOPYXKEHUHU (J1) MPU MIEPBOM 3aMepe, T. €. B Hadalle UC-
nbITaHus; Vo — TO K€, IPU BTOPOM 3aMepe, B KOHIIE UCTIBITaHus; Fq — cMoueHHas

BHYTPEHHSS TIOBEPXHOCTh CTEH COOpYXkeHus, M%; F; — To ke, qHUImIA, M2,

[Ipu3HaeTcs BbIIEPKABIIMM HUCIbITaHUE coopyxkeHue (cormacuo CII), ecnau
yOBLIb B HEM BOJBI 3a CYTKH HE IIPEBHIMIAET 3 11 HAa 1 M? CMOYEHHOM MOBEPXHOCTH
CTEH M JHMILA; HET BBIXOJa CTPYEK BOJIbI UepPe3 CTEHOBBIE MMAHETIN U OCOOCHHO Yepe3
CTBIKH; TEMIIEpaTypHbIE WU AehOpMAaIIMOHHbIE ILIBBI HE OOHAPYKUBAIOT MPU3HAKOB
T€YH M HE OOHAPYXEHO YBJIAXKHEHHUS TPyHTa B OCHOBaHHMHM. [Ipu HCHBITaHHAX Ha
HapY>KHBIX IOBEPXHOCTAX COOPYKEHHUS JOMYCKAIOTCAd TOJIBKO MOTEMHEHHS B
OTIIEIbHBIX MecTaX. Eciiu 0OHapyKeHbI CTpyHBIE TEYH UM TOTEKU BOJIBI IO CTEHE,
JTaXKe €CIM KOJIMYECTBEHHO IMOTEPHU BOJbI HE MPEBBILIAIOT YCTAHOBIEHHON HOPMBI,
COOPY’KEHHE CUMTAaeTCid He BbIAEPXKABIIMM HcHObiTaHue. Boma w3  Takoro
COOpYKEHHs (a TaKK€ IMPU 3HAYUTEIBHOM YBJIAXXHEHHWU IPYHTAa B OCHOBAHUM)

JOJKHA OBITh HEMEIJICHHO BBIMYIIEHA. 3aMedyeHHble Ae(eKTsl (UKCUPYIOT U



yCTpaHsAT. McnbITanus COOPYKEHHUSI OCIIE ITOTO OBTOPSIOT 0 TEX 10D, ITOKA HE

Oyner obecrieueHa Tpedyemasi HOpMaMU CTETIEHb BOJIOHETPOHUIIAEMOCTH.

MeTtaHTeHKH 10 CAa4M B DKCILTyaTalUIO MOCIE TUAPABINYECKOTO UCTIBITAHUS
Ha  BOJOHEIPOHMIIAEMOCTb  IPOBEPSIOT €I€ Ha  Ta30HEIPOHULAEMOCTH
(repmetnyHOCTB). [IpH 3TOM ypOoBEHb BOJbI B METAaHTEHKE JOJLKEH ObITh Ha 15 cMm
HIOKE 00edaliKi TOpJIOBHHBL. JIIs1 IPOBEPKH T€PMETHUYHOCTH COEIWHEHHUW MOJ
ra30BbIM KOJIIAKOM CO3JAI0T AaBJIEHUE BO3yxa, paBHoe 5 klla, a 3areM o0auBaroT
BOJIOM KYIIOJIbHYIO YaCTh METAHTEHKA, & TAK)KE BCE COCAMHEHNS, JIIOKA U KPBILIKH,
PAcCIIOJIOKEHHBIE BBIILIE YPOBHS BOBL. B mponecce nenbITaHus ONPEAEISIOT YTEUKY

BO31yXad U CPAaBHUBAIOT €C C ,Z[OHYCTHMOfI.

8 YCTPOMCTBO 3AIJTYBJEHHBIX BOJO3ABOPHBIX U
HACOCHBIX CTAHIIMI OITY CKHBIM CIIOCOBOM

8.1 OO0mmue cBenenus
[TonzemMHBIE COOPYXEHUSI B 3aBUCUMOCTH OT THIPOJIOTMYECKUX YCIOBUM W

FHY6I/IHI>I 3aJIOKCHUA OCYHICCTBIIAIOT Pa3JIMYHBIMHU CHOCO6aMH, OCHOBHBIMH H3

KOTOPBIX SIBJISIFOTCSA OTKPBITHIHN, OIYCKHOM U «CT€HA B rpyHTe» (Tadm. 8.1).
Tabauya 8.1.

FJ'Iy6I/IHBI, IIPpHU KOTOPBIX PEKOMCHAYIOTCA METOAbLI CTPOUTCIILCTBA

FpyHT Mnowasnb rnybuHa, M, Npy KOTOPOV PeKOMEHAYEeTCA MeTo, CTPOUTENbCTBA
COOpYKeHus,
w2 B OTKPbITOM KOT/I0BaHe, |OnyckHol 6onee| «cTeHa B rpyHTe», bonee
Jilo)
75 5 5,5 5
MecKkn ecTecTBeHHOM
450 6,5 8,5 6,5
BAIAXKHOCTU
1250 11,5 16 11,5
75 5 6 5

450 6 10 6




CYTrIMHKN

ecTecTBEeHHOM 1250 13 18,5 13
B/IaYKHOCTU

75 5 5 5
Meckun

450 5 5 5
BO/OHAaCbILLEHHbIE

1250 7 10 7

75 5,5 6 5,5
CYTrIMHKN

450 9 11,5 9
BOJOHACbILWEHHble

1250 17 20 17

OOBbEMHO-IIJIAHUPOBOYHBIE M KOMIIOHOBOYHBIE PEIICHUS 3arTyOJICHHBIX
COOPYKEHUM, INPUHUMAIOTCS B COOTBETCTBHM C HA3HAYCHHEM COOPYXKEHUS H
TEXHOJIOTHEW CTPOUTENBHOTO NPOU3BOACTBA. lIpHMeHseMble pELIeHHs JOJKHBI
00€ecIreunTh YMEHBIIECHUE PACX0/1a MATEPUAIOB, HHIYCTPUAIBHOCTh KOHCTPYKIUH,
CHIW)KEHHE CTOMMOCTH CTpouTenbCcTBA. PopMa M pa3Mepbl NOA3EMHOM 4YacTH
3ariayONeHHBIX COOPYXEHUM, ONpEeAeNsIoTCS 3aJaHueM Ha MPOEKTUPOBAHUE
CTPOUTENBHOM YacTH OOBEKTa, YCIOBHUSIMH IPOU3BOJCTBA PabOT, MHKEHEPHO-
re0JIOTMYECKUMH YCIIOBUSMHU, MPUMEHIEMBIM 000PYJOBaHUEM JJIsi MPOU3BOJICTBA

paboT U peIBapUTEIHLHBIMHI pacyeTaMHu.

8.2 OmnyckHoii ciocod

[Ipu cTpouTenbCcTBE COOPYKEHHII MHOT/AA BO3HUKAET HEOOXOJIMMOCTh
yCTPOMCTBA MOIIHBIX WM TJIYyOOKO 3alI0KEHHBIX (YHIaMEHTOB B CIIOKHBIX
TUAPOTEOJIOTHYECKUX YCIOBHUSIX. B 3TOM ciyyae mnpuOeraior K yCTpPOWCTBY
OIYCKHBIX cucTeM. OmycKHas CHCTeMa — OrPaKJArollas KOHCTPYKLHS B BHJE
OETOHHOM, >Kelle300€TOHHOM WM METAJUIMYECKOW OOO0JIOUKH, MOTpYKaeMou B
IPYHT, BHYTPU KOTOpPOl co3naércs pabodee MPOCTPAHCTBO JMJis BEICHUS
CTPOUTEIBHO-MOHTAXKHBIX pa0o0T. OIyCKHBIE CHUCTEMBI BBINOJHSIIOTCS B BHJIE

OITYCKHBIX KOJIOANCB HJIN KCCCOHOB. OHYCKHBIC KOJOAOBI - OTKPBLITBIC CBCPXY H



CHH3Yy IIOJIbIe, KaK IPaBWJIO, MAacCCHBHBIC, KOHCTPYKIIUH, IOTPYKAaEeMbIC IO
JeicTBHEM COOCTBEHHOTO Beca [0 Mepe YIaJICHHs M3 TOJOCTH rpyHTa. KeccoHbr —
TOHKOCTCHHBIC KOHCTPYKIIMHM, HWMECIOIIME CBEPXY TePMETHYHOE MEPEKPBITHUE,
oOpasyromee pabodyr0 Kamepy C H30BITOYHBIM JIABJICHHUEM, ITO3BOJISIOIIAM

paboTaTh 1o BOJOM.

[IpousBoACTBO pabOT MO YCTPOMCTBY OIMYyCKHBIX KOJIOAILIEB pa30OMBaeTCs Ha

HCCKOJIbKO IIUKJIOB (CTpOI/ITeHBHBIX TCXHOJIOTHYCCKUX KOMHHGKCOB)Z

1. YerpoiicTBO OCHOBaHUS 1O HOXKEBYIO YacCTh;

2. beTroHUpoOBaHKE HOXKEBOW (OMOPHOM) YaCTU U HUMKHETO Spyca OMYyCKHOTO
KOJIOJILA;

3. HapammBaHue CTEHOK OITyCKHOI'O KOJIOAIA;

4. I'uxpon30JsLns CTEHOK OITyCKHOT'O KOJIOJLA;

5. OnyckaHue KOJIoaua;

6. BGTOHI/IpOBaHHe JHHIIA OITYCKHOI'O KOJIOJIA.

MaccuBHBIE OMMYCKHBIE KOJOAIBI OOJIBIIIOTO JTUaMETpa U KECCOHBI HApsTy CO
CTEHON B TPYHTE MCHOJIB3YIOTCS IMPU BO3BEACHUU 3ariyOJIEHHBIX MMOMEIICHUI
3MaHUN ¥ COOPYKEHUH (ITOJI3EMHBIEC Tapaku, IIaXThl, CKUTIOBBIE SIMbI, OTCTOMHUKH,
BO/103a00pHBIE COOPYKEHHSI, HACOCHBIE CTaHIIUU U T. 11.). [lo ycrmoBusiMm paboTsl 1

BO3BCJACHHA TAKHMC KOHCTPYKIHUHN HCJIL3d paCCMAaTPHUBATh KaK q)yHI[aMeHTBI.

OnyckHble KOJIOALBI MCHOJIB3YIOTCS MpPU  YCTPONCTBE 3ariyOJICHHBIX
MOJI3EMHBIX TOMEIIEHUI HAaCOCHBIX CTaHIMI, BO0J03a00pOB, CKHUIIOBBIX SIM
JIOMEHHBIX I1€Y€i, BAarOHOOIPOKUABIBATENEH, YCTAHOBOK HENPEPHIBHON PA3JIMBKU
CTajli, TOJ3EMHBIX Trapakei, B KaueCTBE MACCHUBHBIX M 3aryyOJCHHBIX
GyHIaMEHTOB MJii ONOp MOCTOB, HAOEpPEkKHBIX, MEXAaHUYECKHUX IIPECCOB H

Pa3IMYHbIX UCIIBITATCIbHBIX CTCHIOB.

OnyckHble  KOJOAIBl  KIACCUPUUUPYIOTCS: MO  maTepuainy —  Ha

XKene300eTOHHbIe, OETOHHBIC, METAUINYECKUE, JICPEBSHHBIC, KaMEHHBIE U



KupnuuHbie. OMyCKHBIE KOJOJIBI U3 J€peBa, KaMHA U KUpOUYa MPUMEHSIOTCS
KpaiiHe penko; mo ¢opMe Kojojma (B IUIaHe) — Ha KPYIJIble, MPSIMOYTOIbHBIC,

KBaJIpAaTHBIEC U C 3aKPYTJIICHHBIMHU TOPIIOBBIMU CTeHKamu (puc. 8.1).

[IpssimoyronbHast uiu KBajapaTHas (opma MO3BOJISIET OoJyiee palMoOHAIBHO
UCIIONIB30BaTh IUJIONIAb BHYTPEHHETO MOMeIleHus: moj obopyaoBanue. OgHAKO
OITYCKHBIE KOJIOAIBI Kpyrioil (opmel OGojiee 3KOHOMUYHBI. Kpyribiid omyckHOM
KOJIOZeI] JIydlle pabdoTaeT Ha CXKaTMe€ W MEHbBIIE TMOABEPKEH KpeHaM IpHu
oryckanuu. lIepBpIM 3TanoM npouecca coopy>KeHHUs KOJIO0ILA SIBIISIETCS yCTPOHCTBO
OCHOBaHMsS TOJI HOX. HaznexxHoe oCHOBaHWE, palMOHAJIbHAs W MPABUIIBHO
BBIOpaHHAs CXeMa ONMpPaHUs HOXKa KOJIOJA Ha TPYHT rapaHTUPYIOT COXPAHHOCTb
KOJIOJIA IIPU CHATHUH €r0 C BPEMEHHBIX ONOpP M PABHOMEPHOCTH NOTPY’KEHHUS B
TPYHT Ha MEPBBIX METPax OIMycKaHWs. Yamie BCEro NpUMEHSIOTCA MATh THUIIOB

OCHOBaHUM IO HOXK OIIYCKHOI'O KOJIOAIA.
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Puc. 8.1. @opmobl cevenuii onyckHulx Koiooyes:

a - Kkpyenvle, 6 - Kgaopamuvie, 6 - RPAMOY20IbHbLE, 2 - C 3AKPY2IeHHbIMU DOKO8bIMU cmeHnKamu, 1 -

cmena, 2 -OHuwe, 3 - nonepeunas CmeHka

HOI[KJ'IEII[KI/I BBIITOJIHAIOTCA U3 KPYIIIBIX 6peBCH, OTCCAaHHBIX Ha OJUWH HJIM ABa

KaHTa, H3 6p}ICB€B HJIM KCJICZHOAOPOXXHBIX IIIIaJl, PpAaCIIWJICHHBIX Ha ABa-TpPHU



oTpe3ka. JlepeBsiHHbIE TMOAKIAAKMA VYKIAABIBAIOT HA IECcYaHyl (IecYaHo-
TpaBUIiHYIO0) MOAYLIKY C 3arayonenuem ux Ha 0,5 nuamerpa noaknanaku. [lecuanas
NOJyIIKa paBHOMEPHO paclpeieiseT JaBJI€HUE Ha TPYHT OCHOBAHUA U

YBCIIMYNBACT IJIOIIAAb OIMMPAHUWA.

[Tecuanble MOIYIIKH I€JIAIOT BTOIICHHBIMU B €CTECTBEHHBIN I'PYHT OCHOBAHUS
W HacelHbIMH. Bpicota moaymku 50...70 cM, mupuHa ompenenseTcss IJIUHOU
nepeBsHHbIX NoAkIagoK mmoc 100 cM (o 50 cm ¢ kaxnoi croponsl). Juamerp
MOJKJIAJIOK HE MeHee 22...25 cM, IJTMHA ONpPEAEseTCs MO pacyeTy B 3aBUCUMOCTH
OT Beca KOJIOAIA U TpyHTa ocHOBaHHUs. OOBIUHO JJIMHA MOJKIAT0K HAXOJUTCS B
npenenax 2...3,5 M. JlepeBsiHHbIE MOJKIAAKUM HA BTOIUIEHHOM M HAa HACBITHOU
MeCYaHbIX MOJIYIIKAaX MPUMEHSIOT JUIsl CPAaBHUTEIBHO HEOOJBIIMX KOJIOAIEB U C

HC3HAYUTCIBbHBIM IICPBOHAYAJIbHBIM UX BECOM.

Jlnst Oonee KpyHHBIX OMYCKHBIX KOJOJILEB COOPYKAIOT OMOPbI U3 MECYAHO-
I'PaBUMHBIX MPU3M, U3 JIEPEBIHHBIX OMOP-MOAMOCTEN HA MI€0EHOYHOM OCHOBAHUU
U OCYLIECTBIIIIOT OETOHMPOBAaHME HOXKA KOJIOJLA Bpacnop B IOATOTOBICHHOMN

TpaHiiee (KOTJIOBaHE).

Takue onopsl UCMONB3YIOTCS U MPU OETOHUPOBAHUHU OMYCKHBIX KOJOJLEB Ha
ciabpIx rpyHTax. Eciin Ha MecTe ycTaHOBKU KOJIOAIA 3aJIErat0T UIUCTBIE TPYHTHI
win Topd, TO MX YHANSIOT M 3aMEHSIIOT IecCYaHbIMU TIpyHTaMu. llecuanbie u
NECUYaHO-TPaBUITHBIE TPU3MBI Ui yAEPKaHUSI ONAIYOKH OTCBHINAIOT MO KOHTYPY

CTCH OITYCKHOI'O KOJIOAIA.
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Puc. 8.2. Cxema nodzomoexu ocHosanuil noO HOXC U YCMAHOBKA HOJCA ONYCKHO20 KONOOYA:

a — HA 8MONAEHHOU NECUAHOU NOOYUIKE U OePEBSIHHBIX NOOKAAOKAX;, O — HA HACBINHOU NECYaHOU NOOYUIKe
U 0epeBanHbIX NOOKAAOKAX, 8 — HA HACLINHOU NeCYaHoll npusme,; 2 — 8 CHeyuaIbHO N0020MOBIEHHOU
mparuee (KOMNosane); 0 — Ha NeCHaHo-2PASUIIHOU (WeOEeHOUHON) NpusMe U OePEGIHHLIX ONOPHBIX

noomocmsix; 1 — Hoowe konooya, 2 — oepessnnble NOOKIAOKU, 3 — OepessiHHAsl ONALyOKa uiu

Jicene300emontble NIUmbi-000104KY, 4 — OepessatHble NOOMOCU

HapyxHbii1 OTKOC TpU3MBl  BBIPABHUBAIOT BPYYHYK) C  YKJIOHOM,
COOTBETCTBYIOIIIMM YINIy HAKJIIOHHOW TpaHU HOXa OIYyCKHOro konoama. Ha
HapyXHbIH OTKOC MpHU3Mbl M TMOJA OaHKETKy HOXKa YKJIAJIbIBAlOT COOpHbIE
KeJ1e300€TOHHBIE TTUTHI-000JI0YKH, KOTOPBIE 3aTeM KPEIST K apMOKapKacaM HOXa.
B nanpHeiieM oHM citykat onaixyOokoil. MoryT ObITh HCIIOJIB30BAHbI U IEPEBSIHHBIE

IIUTHI OTTATYOKH.

HIupokoe pacnpocTpaHeHHE MOIYyUnIT CIIOcCOO OETOHNPOBAHMS HOXKA KOJIOALA
B TpaHuiee Bpacnop. IIpu 3ToM oaHa M3 CTOPOH TpaHIIEH AENAETCS C YKIOHOM,
COOTBETCTBYIOIIMM YKJIOHY HAaKJIOHHOW TpaHM HoOXka Kosoaua. Ha 3Tor oTkoc

YKIaAbIBACTCA onaﬂy61<a qame BCECro u3 ’KeJ1e300€ TOHHBIX I'[J'II/IT-O6OJ'IO‘I6K, 3aTeM



yCTaHABIMBAETCS apMOKapKac HOXa, 3aKperisieTcss omnaiyOka y BEepTHUKaJIbHOU
TPaHH HOXAa C APYTON CTOPOHBI U HOXK OeToHHpyeTcs. [loaroroBka OCHOBaHHMSI MO
HOXX COOpHOTO H3 IKEJIE300€TOHHBIX IIaHEJIEel OIYCKHOIO KOJIOJILUA HMEET
HEKOTOpble ocoOeHHOCTH. [IpM MOHOTUTHOM HOXE KOJOAIA, T. €. KOrja HOX
apMupyeTcss 1 OETOHHPYETCsS] HEMOCPEICTBEHHO HAa MECTE MOTPYKEHUs KOJIOJla,
NOJATOTOBKY OCHOBAHHUS IMOJ HOX IMPOMU3BOIAT TaK *e€, KaK U IPH MOHOJIUTHBIX
OIYCKHBIX KOJIOALAaX. B 3TOM ciydae, yaiie BCero B IpyHTE OCHOBAHMSI, JEJIACTCS
IIMOHEPHBIN KOTJIOBAH, OHA CTOPOHA KOTOPOIO IUIAHUPYETCS CTPOTrO IO YKJIOHY
HAKJIOHHOM HOXXEBOM YaCTH KOJIOALA, & C APYrOl CTOPOHBI KOTJIOBaHA OCTaBJISETCS
POXO0J NPUMEPHO | M MIMPUHON JJI1 YCTAHOBKH BEPTUKAJIBHBIX IIUTOB OMAITYOKH

HOXKa.

Ha pucynke 8.3 mpuBeneHa cxeMa ONHpPaHHsS HOXKa KPYTJIOrO OIYyCKHOTO
KonoAua guamerpoM 60 M u BbicoTol 20,5 M, CTEHBl KOTOPOTO BBINOJHEHbBI U3
IJIOCKUX COOPHBIX Ke€JIe300€TOHHbIX maHened. Takum oOpa3zoMm, oOuwmil Bec
KOJIOZIA TepefaeTcsl Yepe3 ONOpHbIE CTOMKM, IIMajibl U YIOPhl HA JBa ONOPHBIX
OETOHHBIX KOJIbIIa, OJ1aroAaps 4eMy Harpy3ka paBHOMEPHO paclpeIesieTcs Ha BCIO

Iiomaab OIIOPBHI.

KOHCTpyKIIMM OMyCKHBIX KOJIOAIEB OOBIYHO JENal0T MACCHUBHBIMH C
TONIIUHOM cTeH 70 1...1,5 M u 6osee, 4To 00YCIOBICHO HE CTOIBKO TPEOOBAHUSIMU
MIPOYHOCTH WA JKECTKOCTH, CKOJIBKO YCIOBHUSIMHU ONMYCKAaHUS — HEOOXOIUMOCTBIO

HMCTb JOCTATOYHYIO MACCYy IJIsI IPCOJO0JICHUA CUJI TPCHUA.
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Puc. 8.3. Cxema nod2omoexu 0cHoO8aHULL NOO HOXC ONYCKHO20 KOIOOYA U3 COOPHBIX JHCene300emOHHbIX

naneneu:

1 — noore; 2 — Oepessannvie onopuvle cmotiku, 3 - Hyp 0711 83pbleUamozo eewecmsa,; 4 — oepessHivle
opycos (wnanvt);, 5 — poim; 6 — 6HympeHHee ONOPHOE KOIbYO, 7 — YNIOMHEHHbII webeHb, 8 —
Memaniuyeckas niacmunka,; 9 — onoproe bemonrnoe koavyo gopwaxmol, 10 — uxcupyiowuii
Memannuyeckutl yeoaox, 11 — memannuuecxkue ynopol, 12 — memaniuueckue kpenesicivle 6oamol, 13 —

MeMANIUYeCcKUil pesey

[upokoe BHeApeHHE MPOrPECCUBHOTO Croco0a OMyCKaHHs KOJOIIEB B
TUKCOTPOITHOMN pyOaIike mo3BOJIUIIO BO MHOTHX CITy4asiX OTKa3aThCsl OT MAaCCUBHBIX
KOJIOZLIEB M MEePEerTH K 00JErYeHHbIM KOHCTPYKLUAM 000JOYKaM, TOJIIMHA CTEH
KoTOphIX He TmpeBbimaeT 60...80 cMm. O6onouku 60X auameTpoB (1o 50...60
M) MOTYT OBITh BO3BEICHBI U3 MOHOJIUTHOIO KEJ1€300€TOHA, YTO MO3BOJISET JIETKO
CO3/1aTh HYKHYIO Maccy JJIsl MOTpyXeHHs Kosnoaua. B 3aBucuMocTu OT riryOuHBI
NOTPYKEHHsS KOJIOAIa 000JI0YKa MOXET COOUpaAThCs MO BHICOTE M3 OJHOTO WIU

HECKOJBKHX SPYCOB MaHeNnen. J[miHy manene npy riryOuHe MOTPYKEHHUsT KOO II1a



MeHee 15 M ciemyer mpUHHMMAaTh paBHOM TiyOuWHE Kojoaua. B MHOrospycHBIX
KOHCTPYKIMAX OTHENBbHBIE SAPYChl COCAUHSAIOT IPU TMOMOIIHA  CIUIOIIHOU
MOHOJIMTHOM 0OBSI3KH, 10 OETOHUPOBAHUS KOTOPOI CBapUBAIOT BBIITYCKH apMaTypbl
U3 BEPXHUX U HWKHUX MaHesnei. | Opu30HTaIbHbIE CTBIKA MOTYT OBITh YCTPOEHBI
Takke U Ha Oontax. [[nst oObenvHEeHUH NaHeneld U BbIpaBHUBAS HUX IO BBICOTE B
BEPXHEHN YACTU YCTPAUBAIOT CILUIOITHOM MOHOJIUTHBIN MOsic. KOHCTpyKIMs HOKEBOM
YaCTH JI0JKHA 00J1a7jaTh NOBBILIEHHON MPOYHOCTBIO U PACHPENENSITh Harpy3KU OT
Macchl KOJOJLA Ha TIPYyHT, oOecreurBas YCTOMYMBOCTb BCETO COOPYKEHUS.
Ho’xeBy1o 4acTh BBINOJIHSIOT CIUIOIIHOTO UM peOpUCTOro (IIyCTOTHOTO) CEUEHUs
BBICOTOM 2...3 M. B cTeHkax konoana JOJKHBI ObITh MPETyCMOTPEHBI Na3bl WU
KOHCOJIBHBIE€ BBICTYIIBI JUISl OIUPAHMS MEXAYSPYCHBIX NEPEKPBITUA W JHUINA, A

TAKKC 3aKJIaJIHBIC JCTAJIN OJIA KPCIIJICHUA NHBCKTOPOB U MAHKCT.

[Ipu kpymHOOOJOMOYHBIX TPYHTAX JIMOO MPU HAIWYUU B TPYHTAX BAITYHOB,
00JIOMKOB CKaJIbHBIX MTOPOJ, OCTATKOB JEPEBHEB U APYTHX MPEAMETOB, MEIITAIOIITNAX
MOTPY>KEHHUIO OIYCKHOTO KOJIOAIA, MPUMEHSIOT KeccoHbl. Keccon mpencraBiser
co00i KECTKYI0 KOpPOOYaTyl0 KOHCTPYKIIMIO, MMEIOIIYIO0 TOTOJIOK M OOKOBBIC
CTEHKA KOHCOJIM, pacroJiaraeMble B HIDKHEW vacTu (yHaamenta. B pabouyro
KaMepy MOJaeTcsl CXKaThlii BO3AyX MO TpyOam, JaBiI€HHE KOTOPOTO Ha3HAYACTCs
TaK1M, 4YTOOBI YPAaBHOBECUTD JIABJICHUE CTOJI0A BOJBI BHICOTON H 1 00ecreuuTh ee
OTCYTCTBUE B paboueil kamepe. s cooOuieHust ¢ padodeit kaMmepol, KOTopoe
HEOOXOJIMMO B OCHOBHOM JUIs TPOXOJa JIIOJeH, TMOoJadyd MaTepuajoB U
o0OpynOBaHUs, Ha IIAaXTHOW TpyOe yCTaHABIMBAIOT MUIIO30BOM ammapar.
Pa3paboTKy rpyHTa 4acTO OCYIIECTBIISIIOT TUAPOMOHUTOPOM, a €T0 yIajieHue - C

MOMOIIIBIO 3paudTa.

B HacTosimiee BpeMsi KECCOHBI TPUMEHSIOTCA, KOTJa: MTOA3EMHOE COOPYKEHUE
BO3BOAMUTCSI B HEMOCPEJICTBEHHON OJM30CTH OT CYIISCTBYIOIIMX 3JaHUN WU
COOPYKEHUH U €CTh OMACHOCTHh BBIHOCA WJIM BBINIOpPA IPYHTA U3-IIOJ MOJOILIBBI HX
GyHIaMEHTOB; MOJ36MHOE COOPYKEHUE CTPOUTCS B CUIILHO OOBOHEHHBIX IPYHTAX.

B sTux ycrnoBusix omycKHOM Kojojer TpedyeT OOJbIIMX 3aTpaT Ha BOAOOTIUB, U



IMO9TOMY 3KOHOMHUYCCKU BBITOJHCC HCIIOJIIB30BaTh KCCCOH. KpOMe TOro, K€CCOH
HaxXoauT IMPUMCHCHUC IpH IMPOXOAKE TOPU30HTAJIbHBIX TyHHeHeﬁ B

BOJOHACBINICHHBIX I'PYHTAX.

[lo Ha3HaueHMIO pa3IMYyalOT KECCOHBI: JUIsl yCTPOMCTBA TIyOOKHX
byHTaMEHTOB ®  3aridyOJeHHBIX 3MaHWM; JJI1 BBITIOJHEHUS  PA3IUIHBIX
CTpOUTEIBHBIX palboT moj Bojoil. Ilo crmocoOy omyckaHUsi KECCOHBI JESAT Ha:
OMyCKAEMBIE C IIOBEPXHOCTHU 3€MJIM U U3 KOTJIOBAHOB; OCTPOBHBIE, IOTPYKAEMbIE Ha
MECTHOCTH, IIOKPBITOM BOJOW, C HCKYCCTBEHHBIX OCTPOBKOB; HAIUIaBHbIC,
OMyCKAEMBIE C BOJBI IIyTEM 3aTOIUICHUSI KECCOHHOW KaMepbl, KOTOpPOU

IPEIBAPUTEIBLHO COOOIIAETCA IIaBYYECTb.
Kecconsl a1 ycTpoicTBa INyOOKUX (PYHIaMEHTOB U 3ariyOJeHHBIX 3/1aHUN

®dopMa cedeHHs] KECCOHHOM KaMepbhl — MpSMOYTOJibHas, KBaJgpaTHas WU
Kkpyraas. CTEeHKM KaMepbl HAaKJIOHHBIE U 3aKaHYMBAIOTCS HOXKOM. BbicoTa Kamepbl
OT OaHKETKH /10 MOTOJIKAa IPUHUMAETCsl He MeHee 2,2 M. B moToinike ocTaBistoTcs
OTBEPCTHUSI I YCTAaHOBKM IIAXTHOM TpyObl, MaTpyOKOB Jyisi TPyOONPOBOIOB

CXKaToro Bo3ayxa, BOAbI, 3JICKTPOOHCPIUH.

CoOctBeHHO KeccoH (puc. 8.4) COCTOMT ¢33 KECCOHHOM  KaMephl,
HAJKECCOHHOTO CTpOEHUs, Tuapom3oisanuu. (OOBIYHO KECCOHHAs Kamepa

YCTPpanuBaCTCA U3 »keJie300€ToHa U JIUIIb B PCAKHUX ClIydasaX - U3 MCTaJllIa.

4 4
a) &..D 5) d_,é
h/
SET s NG 104
skaerai = o e
-3




Puc. 8.4. Cxemwl ycmpoticmea keccona:

a — 0715 3a2nyOeHH020 30anus; O - 05 21yOoKko2o (pynoamenma, 1 — kecconnas xamepa, 2 —

HaoOKeccOHHOe cmpoeHue, 3 — 2u0pou3onayus,; 4 — uLio3080tl annapam

HankeccoHHOE CTpOEHHE BBINIOJIHAETCS B 3aBUCHUMOCTH OT Ha3HAYCHUS
KECCOHa KaK KOJOJEIl C JKeJIe300€TOHHBIMH CTeHKamu (puc. 8.4, a) wid B BHUJIE
CIUIOIIIHOTO MacCHMBa M3 MOHOJMTHOTO O€TOHA WM jkeye300eToHa (puc. 8.4, 0).
WNHorna B KOHCTPYKIMU HAJIKECCOHHOTO CTPOEHUS MPEAYyCMAaTPUBAETCS YCTAHOBKA
0 HApPY)KHOMY KOHTYpPY KECCOHa TOHKHX >K€JI€300€TOHHBIX IUIUT-000I0YEK,
BBINIOJIHAIONINX pOJIb BHEIIHEH onanyOku. C BHYTPEHHEW CTOPOHBI IUIUTHI-
000JI0YKH CHAa0XAETCs BBITYCKaMU apMaTyphbl WIH MOKPHIBAIOTCSI MEJIKUM IIEOHEM
(ebenoyHast mryoa). To U Apyroe CiayX UT CBA3bIO [l OETOHA, YKIIAbIBAEMOIO B

HaJAKCCCOHHOC CTPOCHHC.
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Puc. 8.5. Hoorc keccona:
a — mynoi, 6 — ¢ peayom; 1 — onanybra; 2 — xomymuol
FHI[pOHBOJ'I?IHI/IH HAaHOCHUTCI Ha HAPYKHBIC CTCHKH KCCCOHA IJIsA 3alUThI OT

MPOHUKAHMS BOABI BHYTPb KECCOHA. B KadyecTBe TMIpOU3O0JISIIUA TMPUMEHSIOTCS
TOPKPET, TOKpacka OMTYMHO-OCH3MHOBBIM PAacCTBOPOM, IITYKATypKa M3 XOJOIHBIX
OMTYMHBIX MAaCTHK U U3 TOPSYUX ac(aIbTOBBIX PACTBOPOB, METAJUIMUYECKUE JIUCTHI,
CBApUBAEMbIE B BUJE BaHHBL. llepen HaHeceHMEM THAPOU3OISALMHU IMOBEPXHOCTH

OeToHa JOJDKHAa OBITH XOpouro oyrumeHa OT IrpAa3u, KPaCKr, MaCJIAHBIX IIATCH U T. II.

HOCKOHBKy OITYCKHBIC KOJIOA1IbI 1111 KECCOHHI, IOrpyKacmnIcC B
THUKCOTPOITHBIX py6am1<ax, qame nmoaBEpIKCHblI KpEHaM, CIICAYCT, KaAK MUHUMYM, B

Ha4yaJ€ M B KOHIC Ka)KI[Oﬁ CMCHBI IIPOU3BOAUTDH FGOI[CBI/I‘IGCKI/Iﬁ KOHTPOJIb



BEPTUKAJILHOCTU JAHHOTO Kojoj1a. HaBanbl OMyCKHOrO KOJIOAIIA HAa TPYHTOBYIO
CTEHY THKCOTPOITHOW pyOalikKu MOTYT TOBJICYb 3a COOON CMATHE MHBEKIITMOHHBIX
TpyO ¥ MOJOMKY (opiiaxThl. ['eoae3nyecknii KOHTPOJIb CTENEHN BEPTUKAIBHOCTH
OMYCKHBIX  COOPYXEHHMM  OOBIYHO  BBIMOJHSETCS  CJICAYIOIIMM,  XOPOIIO
3apEKOMEHJIOBABIIIUM Ce0s1 MPOCTHIM crtoco0oM. [ToaroToBICHHOE K MOTPYKEHUIO
OIYCKHOE COOPYKEHHUE Pa30UBAETCA B IUIAHE JIBYMS B3aUMHO NEPIEHAUKYISIPHBIMU
quaMeTpaMu Ha dYeTblpe cekropa. Ha HapyX HOW NOBEpPXHOCTH CTEHBI 10
BEPTUKAJIBHBIM JIMHUSAM, IPOXOJSIINM Yepe3 KOHIIbI BBIIIEYKAa3aHHbBIX TUAMETPOB,
HAHOCST PUCKU C MHTEPBAJIOM, Hampumep, B 1 M, pa3buBas TakuMm oOpa3oM Bce
COOpPY>KEHHUE IO BBICOTE HA HECKOJBKO SIPYCOB. PUCKHM KaXIOro sipyca JOJKHBI
HaXOJWThCSA HA PABHBIX PACCTOSHHUSX OT BEpPXa WM HU3a KoJioaua. BemuuuHa u
HallpaBJI€HUE KpeHa, a Takxke oO0llee MepeMeNIeHUe BHU3 OINPEAeIIIOTCS
HUBEJIMPOM MPUBSI3KOH OTMETOK PUCOK OJHOTO W3, PyCOB K pemnepy. Jimg toro
yTOOBI IKCKABATOPIIUK, BEAYIIUN pa3pabOTKy TpyHTa, MOT B Jt0OOOW MOMEHT
MPUOIU3UTEIIBHO ONPEJETUTh KPEH, C BHYTPEHHEW CTOPOHBI CTEH 3aKPEIUISIOT JIBa
OTBeca C JUIMHOW HUTHU TOYTH Ha BCIO MIyOMHY KoJioana. OTBeCHl pacrojaraimT B

AUAMCTPAJIBHO IIPOTHUBOIIOJIOKHBIX TOYKAX.

8.3  OTkpsITHIH CIIOCOD

OTKpBITBIﬁ Ccrmoco0 OCHOBaH Ha OTPBIBKC KOTJIOBaHa C CCTCCTBCHHBLIMHU
OTKOCAaMM HJIM HIITYHTOBBIM OI'PAKJACHHUCM, HA THC KOTOPOI'0 BO3BOJAT ITOA3CMHOC

coopy>kenue. [1o okoHuaHuM pabOT KOTJIIOBAH 3aChINAIOT TPYHTOM.

PaboThl HyJIEeBOrO IUKIIA 0A3UPYIOTCS HA TEXHOJIOTUSAX NepepadOTKU IPyHTA U
YCTPOMCTBA 3EMIISIHBIX COOPY>KEHUH Pa3IMYHBIX TUIIOB, (POPM U PACTIONOKEHHUS T10

OTHOHICHHIO K ITOBECPXHOCTH.

CroumocTs paboOT HyJEBOIO IMKJIAa B cpeaHeM coctaBisieT 10 20 % oOmuieit

CTOMMOCTHU CTPOUTENBLCTBA, a TpyAo3aTpathl — 10 30 % oOux Tpyno3arpar.

B cocraB pa60T HYJICBOI'O IMKJIa BXOJAT:



— OTpBIBKA KOTJIOBAaHA C 3aYUCTKON OCHOBAHUS MOJ PyHIAMEHTHI;

— BOJIOOTBO/]I ¥ BOJIOTIOHUKCHHE;

— MOATOTOBUTENbHBIE PAa0OTHI K MOHTAXY MOJ3€MHOM YacTH 37aHUS -
YCTPOMCTBO YCUIIEHHOI'O OCHOBAHUS M0JI CAMOXOIHBIA KpaH;

— pa3buBKa oceil pyHAaMEHTOB B BBIPHITOM KOTJIOBAHE;

— MOHTAaX IMOJ3eMHOM YacTH 37aHusl, BKIIoYas QyHIaMeHThI, pyHIaMEHTHBIC
OaJKy, CTEHbI II0O/JBAJIOB;

— MPOKJIaJKa TOJ3EMHBIX KOMMYHHUKAIMH BOJOMPOBOJA, KaHAIH3AIUH,
ra3omnpoBojia, TEIJIOCETH, BOJOCTOKA, JpeHaka, TelehOHHOW KaHAIM3aIuH,
3IIEKTpOKabdene;

— YCTPOMCTBO OETOHHOM MOATOTOBKH MOJI MOJIBI;

— MOHTAa)X MEPEKPHITUS HAJl IOJ3EMHOM YacCThIO 3/JaHUS;

— ruApou30JsAus GyHIaMEHTOB U CTEH MOJBAA;

— oOpaTHas 3achIlKa Ma3yX ¢ yINIOTHEHUEM;

— TOATOTOBUTENBbHBIE PAOOTHI K MOHTa)KY HaJ[36MHOM YacTH 37JaHMsI - YKJIaaKa
MOJIKPAHOBBIX IyTEH HAa YCUJIEHHOE OCHOBAHHE U MOHTaX OAIlIEeHHOTO KpaHa.

OprIBKy KOTJIO0BaHAa OCYHICCTBIIAIOT DKCKABATOPAMHU pPa3HbIX TUIIOB.

Henoxonka kotinoBana oObdHO cocTaBisieT 15..30 cMm. DTOT cioi rpyHTa

MOXHO CHSITb OyJIbJ03€POM, TNIAHUPOBIIIMKOM WU BPYUHYIO.

[ToarotoBka ocHoBaHWs. MOHTax (yHAAMEHTOB HAYMHAIOT TOJIBKO MOCIE

IMPHUEMKHU IMOATOTOBJICHHOI'O OCHOBAHMA, 4 UMCHHO:

. 3eMJITHOE OCHOBAHHWE BBIPABHUBAIOT MyTEM 3aUMCTKH MIPU NMECUYAHBIX TPYHTaX
WM TIOJACBHINKK TIECKa, eciu (yHIAaMEHTHI COOpPYXKAlOT Ha JPYruxX TpPYyHTax.
TommmHa necyaHod ITOACHIIKKA JOJDKHA OBITH HE MeHee 5 u He Ooiee 15 oM.
[Ipumensiercs KpymHBIA TIECOK 0€3 mMpuMeced Wia WM TMbUICBATHIX YaCTHIIL.
[ToaceInKy OCYIIECTBIISIOT U 32 Mpeiesbl Oyaymux gyHaaMeHToB: He MmeHee 10 cMm

C KaKJI0M CTOPOHBI.



CunbHO OocnalJaeHHBIN TPYHTOBBIMU BOJAAMU HIJIM aTMOC(EPHBIMU OCaJKaMH
ITPYHT YIUIOTHSIOT II€OHEM WM TpaBUEM CJIOEM  TOJIIMHOM 5...8 cwM,
yTpaMOOBBIBAIOT, CBEPXY YCTPAaUBAIOT OCHOBAHME U3 TOILETO OETOHA TOJIIUHOMN HE

MeHee 3 CM.

[lecuanass wnam OeTOHHasi MOATOTOBKAa OyayT oOecreurMBaTh PaAaBHOMEPHYIO

nepeaqy Harpy3Kd OT COOPYKCHHSI Ha 36MIITHOE OCHOBAHHE.
Oco0eHHOCTH MOHTaXa MOA3EMHOM YacTH 3/1aHUS.
OcHOBHBIE 0COOEHHOCTH PadoT:

— YBA3Ka C 3€MIIIHBIMH pabOTaMM - MOHTQXHBIM KpaH WM CIYCKalT B
KOTJIOBaH M JJi HETO YCTPAaWBAaIOT BBE3IHON MaHIyC WM JUIsl KpaHA OCTABIISIIOT
JOCTATOYHO IUPOKYIO MOJIOCY JJIs IEPEMEILEHNUS 10 KPOMKE KOTJIOBAHa,

— TIIATEIbHOCTh OOPATHOM 3aCHINKK IPYHTA U TOCIONHOrO YIUIOTHEHHUS, TaK
KaK HEOOXOJIMMO TapaHTUPOBAaTh YCTOMYHMBOCTH IMOAKPAHOBBIX IYTEW, KOTOPHIE
YacTO pacroJiaratoT U B 30He 0OpaTHOM 3aChINKKU IPyHTA.

Cnoco® mNpUMEHSIOT TpPU  CPAaBHUTENIBHO  HEOOJIBIIOM  yriyOJeHuun
coopykeHus (oo 15 M) M mpeumylecTBEHHO B Cyxux rpyHtax. [lpm apyrux

YCIIOBUAX HUCIIOJB3YIOT CIIOCOOBI «CTEHA B I'PYHTC» HUIIN OHYCKHOﬁ.

8.4 Cmoco0 «cTeHa B rpyHTe»

Hcrnonp3oBaHue crocoda «CTeHa B TPYHTE» BMECTO TPATUITMOHHBIX METOI0B
BBITIOJIHEHUST Pa0OT MPU COOPYKEHUU TMOA3EMHBIX TMOMEIIEHUH CIIOCOOCTBYET
CHIDKEHHUIO CMETHOM CTOMMOCTH 110 25 %, MOAMOPHBIX CTEH M OTPaXKICHUN — 0

50 %, npoTUBOPUIBTPAIIMOHHBIX 3aBeC — 110 65 %.

Cnoco0 mo3BOJSET OTKa3aThCs OT JIOPOroCTOSAIIUX PabOT MO BOJOOTIIMBY,

BOOJOIIOHMXXCHHIO, 3aMOPaAKUBAHUTO u ONEMCHTHUPOBAHHUIO I'PYHTOB, JacT



BO3MOXHOCTb 3JKOHOMUTD I[e(bI/IHI/ITHBIe MaTcpHraibl, MeTaJJINYeCKUi HIITYHT,
CHW)XAaCT OJOHCPIrOCMKOCTH CTPOUTCIIBCTBA, a4 B OTACJIBHBIX Cy4dasdX SABJISICTCA

CANHCTBCHHO BO3MOXHBIM crocobom BO3BCACHHA ITIOA3CMHOI'O COOPYIKCHUA.

Haubonee Tpy10eMKOi U JOPOTOCTOALLEH Olepalei 3Toro MeToa OCTaeTCsl
oOpa3oBaHME y3KOW ITyOOKOW TpaHIlleH B TPyHTaxX Ha rIyOuHy 10 50 M, mUpUHON
0,5...1,2 m. Jlns1 3THX LIET€i NCIOJIBb3YIOT TPAHIIEETIPOXOIUECKOE 000PYAOBAHUE, B
OCHOBE paboTbl KOTOPOTO — YIapHbIM, BHOPAIMOHHBIA, PEXYIUA U

BOJIOBO3IYIIHBIN MPUHIIUIIBI pa3paOOTKU IPyHTA B y3KOU TpaHIIIEe.

K obnactu He3amMeHUMOCTH MCTO/Ja «CTCHA B TPYHTC) OTHOCATC, B 4aCTHOCTH,

CIICYIOIINE CITyYau:

— COOpYXEHHE HUMEeT B IUIaHE OOJbIIME pa3Mepbl U OYEHb CIIOXKHYIO
KOH(UTypalnio, YTO UCKIIOYAeT BO3MOXKHOCTH YCIICIIHOTO MPUMEHEHHS METOoJa
OIyCKHOTO KOJIOMIA M3-32 OOJBIION BEPOSATHOCTH €r0 YacTBhIX MEPEKOCOB IPH
OIyCKaHWH, a OOJbINas riayOuMHa 3al0KEHHsI COOPYKEHHS B BOJIOHACHIIICHHBIX
HEYCTOWYUBBIX TPYHTAX M CXKAThIC CPOKH UCKITIOUAIOT BO3MOKHOCTH CTPOUTEIHCTBA
€ro B OTKPBHITOM KOTJIOBAHE;

— COOpY)KEHHE HMEET pa3Hyl0 CTYNEHYAaTO WU IIJIaBHO MEHSIOUTYIOCS
TIIyOWHY 3JI0KEHUS CTEH TI0 €T0 IEPUMETPY, YTO TAKKE UCKITI0UYAET BO3MOKHOCTh
€ro BO3BEICHUSI METOJJaMHU OITYCKHOTO KOJIOAIA M B OTKPBITOM KOTJIOBAHE;

— COOpPYKXCHHE 3aKJIaJbIBACTCS Ha 3HAYUTCIBHYIO TJIYOMHY B CHIIBHO
MPOHUIIAEMBIX CY(()O3MOHHBIX U TIOJIBEPKEHHBIX BBITIOPY TPYHTaX B YCIOBUSX
OTCYTCTBHSI B €r0 OCHOBAaHHWH BOJIOYITOPHBIX IIJIACTOB JJISA COIPSDKCHUS C HUMH
MPOTUBO(DHIIBTPAITMOHHBIX IIIMTYHTOBBIX WUJIH JIETOTIOPOIHBIX Truadparm;

— COOpYXEHHUE OOJIBIIIOTO pa3Mepa B IJIaHE U OOJBIION TITyOUHBI CTPOUTCS B
CYpPOBBIX KIMMATHYECKHX YCIOBUSAX TPU JJIUTCILHOM TIEPUOAEC MOPO30B, UTO
MPAKTUYECKA MCKIIFOYAET €ro BO3BEACHHE OIYCKHBIM METOJOM HM3-3a OIMACHOCTHU
pUMep3aHus KOHCTPYKIIMH K OKpY)KalIIeMy TPYHTY, a BO3BEJCHHE €ro B

OTKPBITOM KOTJIOBAHC HCBO3MOKHO B Tpe6yeMLIe CPOKH Mn3-3a CUJIbHBIX MOPO30B;



— CTPOUTENBCTBO COOPYKEHHUSI IPOU3BOUTCS B HEMOCPECTBEHHOM OJM30CTH
OT CYUICCTBYIOIIMX 3JaHUN M COOPYKEHHI Ha CTECHEHHOM IUIOIIAJKE, KOrja
OITYCKHOW METOJ U CTPOMUTEIHCTBO B OTKPBHITOM KOTJIOBAHE HUCKIIIOYAIOTCS M3-3a
BO3HUKHOBEHUS OIMMACHOCTH HAPYIIUTh YCTOMUYUBOCTH CMEXHBIX COOPYKECHHH (3TH
ciydan Hauboiee 4YacThl B CBSI3M C PEKOHCTPYKIMEH M pacuIMpeHHeM
MPOMBITIUICHHBIX MPEANPUATHI U TIOJ3EMHBIX O0BEKTOB B TOPO/IAX);

— COOpYXEHHUE SIBJIICTCS HE3aMKHYTBHIM, TO €CTh JIMHEHHBIM WUIIU JIMHEHHO-
MPOTSHKEHHBIM  (MPOTUBOGUIBTPALIMOHHAsA AuadparmMa, MOANOpPHAas CTEHKa WU
rajepesi), OCYIIECTBICHHE KOTOPOrO METOAOM OIYCKHOTO KOJIOALA BOOOIIE
HEBO3MOYKHO, @ COOPY>KEHHE B OTKPBITOM KOTJIOBaHE TAK)K€ 3aBEJIOMO UCKITFOUACTCS
13-3a SIBHOW TEXHUYECKOMN Helesecoo0pa3HocTu (00Jblire riTyOuHbI 3aJI05KEHHUS);

— COOpYXEHHUE MPEICTABIIAECT COO0M KaHATM3AIMOHHBIN KOJIJIEKTOP, KOTOPHIN
HEOOXOJUMO YJIOKUTh B KOPOTKHE CPOKHM B HEYCTOMYMBBIX BOJOHACHIIIEHHBIX
TpyHTax B TITyOOKOH TpaHIee MPH OTCYTCTBUU METAJUTMYECKOTO MITyHTA.

W3 npuBeeHHBIX TPUMEPOB HE3AMEHUMOCTH METO/Ia “‘CT€Ha B TPYHTE” BUAHA
0co00 BaXHasl POJb, KOTOPYK) HIPAaeT 3TOT METOJ B TEXHUYECKOM IpOrpecce

CTPOUTEIIHCTBA 3arTy0JICHHBIX COOPYKEHUH.

Hapsiny ¢ BbissicHEeHHMEM 00JIaCTH HE3aMEHUMOCTH WJIM CPaBHHUTEIBHOMN
3 PEeKTUBHOCTH METOJ]a «CT€HA B TPYHTE» CIIEIyeT YCTAaHOBUTH TaKkKe M 00JacTh

HCTIPUMCHUMOCTH OTOIO MCTO/J1A:

— KPYMHOOOJIOMOYHBIE TPYHTBI C MyCTOTAMHU MEXKIY OTACIbHBIMU KaMHSIMH,
HE 3all0JIHEHHBIMU MEJIKO3EPHUCTBIMU I'PYHTAMH, B PE3YyJIbTATe YETO INIMHUCTAs
CYCIIE€H3Us C OOJBIIUMU CKOPOCTSAMHU MPOBAIUBAETCA B TPYHT M TPAHLICIO CO3/aTh
HE yIaeTCs;

— KapCTOBBIE TPYHTHI C IIyCTOTAMH, KOTOPBIE TAKKE MOTYT CIIYKUThb IIyTSIMU
JUISl yTEUKU TIIMHUCTOM CYyCIIEH3HH, B PE3YJIBTATE YETO €€ TOPU30HTHI B TPAHILIEE HE
yJaeTcsi MoAJepKaTh Ha HY’KHOM YPOBHE, UTO MPUBOAUT K ObICTPOMY OOPYILIEHUIO
CTEHOK TpaHILEH;

— TCKY4YHUC WUJIbI, 0COOEHHO KOT'Zla OHH 3aJICTat0OT Y ITOBEPXHOCTHU 3CMJIN,



— HACBIIIHBIE TPYHTHl HAa TEPPUTOPUM COBPEMEHHBIX W JIPEBHHUX CBAJIOK,
MMEIOIIUE BKIIOUCHUS TBEPJIBbIX, B YACTHOCTU METAJUIMYECKUX MPEIMETOB, TAaKUX
KaK peNbChl M OaJKH, a TaKXke IepeceKarollde Tpaccy TpaHIIeH, IOJA3EMHbIC
COOPY>KEHUS U UHKEHEPHBIE CETH, MIEPEHOC KOTOPHIX HEBO3MOKEH,;

— TBEpIbIe BKIIOUEHHS, B YACTHOCTH BaJIyHBI, €CJIM UX pa3Mephl MPEBBIIIAIOT
150...200 mM.

Meton «cteHa B TpyHTe» oOJialaeT PSAOM MPEUMYIIECTB MO CPaBHEHHIO C

APYIruMHU MCTOAaMU CTPOUTCIILCTBA!

— MOSBJIAETCS  BO3MOXKHOCTH  yCTPOMCTBAa TIIYOOKMX  KOTJIOBAaHOB B
HEIMOCPEICTBEHHON OJM30CTH OT CYIIECTBYIOIIUX 3JaHUN U COOPYKEHUH, YTO
OCOOCHHO Ba)XHO IPU CTPOUTEIHCTBE B CTECHEHHBIX YCJIOBHUSX, a TakXkKe MpHU
PEKOHCTPYKLIUUA COOPYKEHHUI;

— PE3KO YMEHBIIIACTCS, @ B HEKOTOPBIX CIydasiX OTHaJaeT HeOOXOIUMOCTh B
YCTPOMCTBE BOJOMOHMKEHHUS WU BOJOOTIMBA; YMEHBIIAIOTCS 00BEMbI 36MIISTHBIX
pabor;

— OTHajaeT HEOOXOJUMOCTh B YCTPOMCTBE OOpAaTHBIX 3aCHIOK W,
CJIEOBATEJIBHO, HMCKIIKOYAIOTCS HEPABHOMEPHBIE OCAJKHM M IPOCAIKU IIOJOB U
OTMOCTOK B IMPOILIECCE UX IKCIUTyaTalluH;

— TOSABJISIETCSI BO3MOXHOCTH OJIHOBPEMEHHO MPOU3ZBOAUTH PabOTHI IO
YCTPOMCTBY HAJA3EMHBIX U IMOJI3EMHBIX YAaCTEU 3[JaHHH, UTO PE3KO COKPAILAET CPOKHU
UX CTPOUTEIIbCTBA.

Meton «cTeHa B TpyHTE» MpEIHA3HAYCH JJIT BO3BEJCHHS 3aryOJICHHBIX B
TPYHT COOPYKE€HUHN Pa3IMYHOTO HazHaueHUsA. CyIIHOCTh €T0 3aKJII0YaeTCs B TOM,
YTO CTEHBI 3arTyOJICHHOTO COOPY>KEHHS BO3BOJIAT B Y3KUX U IITyOOKHX TpaHIIEsX,
BEpTUKAJIbHbIE OOpTa KOTOPBIX YACPXKHUBAIOTCS OT OOpYIIEHUS TPH MOMOIIU
TJIMHUCTON CYCTICH3WH, CO3/AIoNIel N30bITOYHOE THIPOCTATUYECKOE JaBlIeHNEe Ha
TPYHT W BBINIOJHAIOLIECH pOJib KperyieHus: TpaHiieu. [locne ycTtpolicTBa B rpyHTE
TpaHIIeH HEOOXOAMMBIX Pa3MEPOB UX 3ATOJIHSIOT (B 3aBUCUMOCTH OT KOHCTPYKIIUU

W HA3HAYCHUS COOPYXKEHHWS) MOHOJUTHBIM  Kene300€TOHOM, COOpHBIMU



KEIe300€TOHHBIMU  DJIEMEHTAMH WM TJIMHOTPYHTOBBIMH Marepuaiamu. B
pe3ynbpTate ATOr0 B TPyHTE (GOPMHUPYIOT HECYIIHUE CTEHBI COOPYXKEHUN WU

MPOTUBO(PHIIBTPAITUOHHBIE TUA(PATMBI.

CyIIHOCTB 3TOT0 Croco0a COCTOUT B TOM, UTO B TPYHTE CHavasia BO3BOJST U3
MOHOJIUTHOTO OeTOHA (3KeNe300€TOHA) MM COOPHBIX KEJIe300€TOHHBIX YJIEMEHTOB
KOHCTPYKIIUU OTPaXKJTAIOIINX CTCH ITOJ3EMHOIO COOPYXKCHHUS, a 3aTeM II0JI HX
3aIATON pa3padaThIBalOT TPYHTOBOE SAPO, YCTPAWBAIOT JHUINE M CTPOST
BHYTPEHHHE KOHCTPYKITUU. OOBIYHO OTPaXKJAIOIINE CTCHBI BBHITTOTHAIOT PYHKIIUK U

dbyHaaMeHTa (OMophl) MOA3EMHOTO COOPYKEHUS.

8.5 TexHo/iorNs «CTEHA B TPYHTE» AJIsl YCTPOMCTBA MOA3EMHbIX

COOpPYKEeHUM

CyIIHOCTh TEXHOJOTHHU «CTE€HA B TPYHTE» 3aKIIFOYAETCS B TOM, YTO B TPYHTE
YCTPauBaIOT BHIEMKH M TPAHILEH PA3IUYHONW KOH(PUTYpalru B TUIaHE, B KOTOPBIX
BO3BOJIAT OTPAXKIAIOIINE KOHCTPYKIIMHU TOA3EMHOIO COOPYKEHUS U3 MOHOJIMTHOTO
Wi COOpHOTO Keyne300eToHa, 3aTeM TOoJ  3aIUTOW OTUX KOHCTPYKIUH
pa3palaThiBalOT BHYTPEHHEE TPYHTOBOE SIAPO, YCTPAUBAIOT JHUIIE U BO3JABUTAIOT

BHYTPEHHUE KOHCTPYKLHUH.

B oTeuecTBEHHOM MpaKTUKE MPUMEHSIOT HECKOJIBKO Pa3HOBUIHOCTEW METO1a

«CTCHA B I'PYHTCH»:

— CBaHBINA, KOT/Ia OTpayKJaroias KOHCTPYKITUS 0Opa3yeTcsi U3 CIUIONIHOTO
psizia BEpTUKAIBHBIX OYpOHAOWBHBIX CBaM;

— TpaHUIEHHBIN, BHIMOIHAEMbIN CIUIOUIHOM CTEHOW M3 MOHOJMTHOTO OETOHA
UM COOPHBIX JKEJIe300€TOHHBIX IJIEMEHTOB.

C ncnonp30BaHMEM TEXHOJIOTHH «CTEHA B I'PYHTE» MOXKHO COOPYIKAThb:

— MPOTUBO(UIBTPAIIMOHHBIEC 3aBECHI;



— TYHHCIIN MCJIKOI'O 3aJIOKCHUA OJIA MCTPO,

— IOA3CMHBIC Irapaxu, ICPCXOAbl U PA3BA3KU HA ABTOMOOMJILHBIX Aoporax;

— CMKOCTH IJI1 XPpaHCHUA ) KUJIKOCTH U OTCTOP'IHHKH;

- Q)YHﬂaMCHTLI JKUJIBbIX U ITPOMBIIIJICHHBIX SﬂaHHﬁ.

B 3aBucuMocTH OT CBOMCTB I'PYHTA U €TI0 BJIAJKHOCTU IIPUMCHAIOT IBA MCTOJa

BO3BCJCHHA «CTCH B I'PYHTCH.

Cyxoli mpUMEHSIeTCS B CyXHMX, MaJOBJIAXKHBIX TIpyHTaxX, 0€3 MpPUMEHEHUs

IIMHUCTBIX PAaCTBOPOB.

MOKpBII TIpUMEHSETCS C BOJOHACHIIIEHHBIX, HEYCTOMYUBBIX TIPYHTAX.
Y CTOWYNBOCTh CTEHOK BBIEMOK M TpaHILIEH OO0eCcleuyuMBaeTcsl 3aloJHEHHEM HX
[JIMHUCTBIMUA PAacTBOPAMH C THUKCOTPONHBIMH CBOMCTBAMH. THKCOTPOMHOCTH -
CIIOCOOHOCTh pacTBOpa 3arycTeBaTb B COCTOSTHUM IOKOSI U CIIEP>KUBATHh CTEHKU OT
oOpyllIeHuss, a TpU JUHAMHUYECKUX BO3JEHUCTBUSX pa3KUKAThCI. [ TMHUCTHIN
pacTBOp TMPUTOTOBIIAETCS U3 OCEHTOHUTOBBIX IUVIMH Ha TJIMHOMENIANKax, ¢
N00aBJIIEHUEM XUMHUYECKUX peakTHBOB (coabl, kpaxmaina, CCb u np.). Ilocne
OUYHMCTKH OT I1ECKA U KPYITHBIX BKIFOYEHUI paCTBOP MEPEKAUYNBAETCS B EMKOCTH JIs
xpanenus (066EmMoM 10 10 M*), 0TKyma HoCTynaroT B TpaHIero (CKkBaxkuny). ITocie
VCITOJIb30BAHUSI PACTBOP HAINPABISAETCA B EMKOCTb-OTCTOMHHK, Y3€J OYUCTKU
(BuOpocuTa) W Ha TOBTOPHOE MCHOJIb30BaHWE. (OOBIYHO HCMOJB3YETCS

TIMHOIIOPOLIOK 3aBOACKOI'O U3IrOTOBJICHUA.

Jlnst pa3paboOTKM TpaHIIEH MOJA 3alUTON TIIMHUCTOTO PacTBOpa MPUMEHSIOT
3eMJICPOMHBIC MAIIIUHBI 00IIET0 Ha3HAYEHUST — TPperdepsl, ApariaitHel 1 OOpaTHBIC
Jomnatel, OypoBble yCTaHOBKH BPAIATEILHOTO U YIAPHOTO OypeHUs U CTIeIHaIbHbIC

KOBIIIOBBIE, (PpE3EPHBIC U CTPYTOBBIC YCTAHOBKH.

Henenecoobpa3Ho NpUMEHSTh METOJ «CT€Ha B TPYHTE» B CICAYIOIIUX

CIIyqasix:

— B IPYHTax C IIyCTOTaMHU Y KaBEPHAMHM, HA PHIXJIBIX CBAJOYHBIX TPYHTAX;



— Ha ydJacTKax C OBIBIIEW KaMEHHOW KJIaJKOH, 00JIOMKaMH OETOHHBIX U
KEJIe300€TOHHBIX JIEMEHTOB, METAUNTNYECKIX KOHCTPYKIUHN H T. 11.;

— MPU HAIWYUU HANOPHBIX MOJ3EMHBIX BOJ WM 30H OOJBIIOW MECTHOM
(buIBTpaAIN TPYHTOB.

[TocnenoBarenbHOCTh padOT MPU YCTPOMCTBE MOHOJUTHBIX KOHCTPYKLHN IO

crioco0y «cTeHa B rpyHTe» (puc. 8.6):

— 3a0ypuBaHME TOPLEBbIX CKBAKUH Ha 3aXBaTKE;

— pa3paboTKa TpaHLIEH y4acTKaMH UJIU TOCJIeI0BaTENbHO Ha BCIO JJIMHY MIPU
MOCTOSIHHOM 3aIllOJIHEHUM OTKPBITOM MOJOCTH OEHTOHUTOBBIM PacTBOPOM, C
OTrpaHUYUTEISIMH, PA3ACISIOIMMHI TPAHILECIO HA OTAEIbHBIC 3aXBATKY;

— MOHTaX Ha TMOJHOCTbIO OTPBITOM 3aXBATKE AapMAaTypHBIX KapKacoB H
OIyCKaHHE Ha THO TPaHIIEHn OETOHOIUTHBIX TPYO;

— yKJaJaKa OETOHHOM CMECH METOJIOM BEPTHKAIbHO MEpeMeEIaeMoil TpyOsl ¢
BBITECHEHUEM TJMHUCTOTO PAacTBOpAa B 3alaCHYI0 €MKOCTh WJIM Ha COCEJHUH,
pa3pabaThiBa€Mblid y4aCTOK TPAHIIEH.

beToHMpoBaHME OCYIIECTBISIIOT METOJOM BEPTUKAIBHO IEPEMEIIAEMON
TpYOBI C HEMPEPHIBHOW YKJIAIKOW OETOHHON CMECH U paBHOMEPHBIM 3all0JHEHUEM

€10 BCEU 3aXBAaTKU CHHU3Y BBEPX.

HenmocTtaTkn TEXHOJIOTMM «CTE€HA B TPYHTE»: YXYAIIAETCS CLETUICHUE
apMaTypbl ¢ OETOHOM, TaK Kak Ha MOBEPXHOCTh apMAaTyphl HAJUMAIOT YaCTHUIIbI
TJIMHUCTOTO PAacTBOPA; MHOTO CJIOKHOCTEH BO3HUKAET MIPH BEJICHUU padOT B 3UMHEE
BpeMsl, MOATOMY, KOTJa MO3BOJSIOT YCJIOBHS, UCIOJB3YIOT COOpHBIA U COOpHO-

MOHOJIMTHBIC BAPpUAHTBI.

Pazpymienne rpyHTa B NOJIOCTH TPaHWIEW NPOU3BOIAT TPEMS METOJAMM:
paspylieHue TpyHTa IOCJIENOBATENbHBIMU CJIOSIMUA II0 BEPTHUKAIW; pPa3pyLUICHUE
IPYHTa IOCJHEAOBATEIBHBIMU CJIOSIMU MO TOPU30HTAIM; pa3pyLICHHE TPYHTA IO

BEPTHUKAJIN CIUIOIIHBIM 3200€M.



rn]

Puc. 8.6. Texnonocuueckas cxema ycmpoiicmea «CmeHbl 8 2pyHme»:

1 — yempoticmeo ¢hoputaxmul (ykpenienue éepxa mpanuieu), 2 — polmve mparueu Ha OTUHy 3axeamxu; 3
— yCmanoska ocpanudumenceii (nepemviuex Mexncoy 3axX8amxamu); 4 — MOHMANC apMaAmypHbIX KapKacos,

5 — bemonuposanue na 3axeamre MemoOOM BEPMUKATLHO nepemejaemol mpyovl
Tpaniiero mpu TOPU3OHTAILHOM 3a00€ COCTABISIOT W3 3aXBaTOK, JJIMHA
KOTOPBIX MEHbIIE HX TriayOuH. Pa3paboTky BemyT Ha BCIO JUIMHY 3aXBaTKU

TOPU3OHTAJIBHBIMHA CIIOSIMA CBEpXy BHU3. [Ipu BepTuKambHOM 3a00€ TpaHIIECIO

pa3padaThIBalOT Cpa3y Ha BCIO MIYOMHY C OJIHOTO WJIM O00UX €€ KOHIIOB.

Pa3paboTKy TpaHIieii KOpOTKUMHU 3axXBaTKaMu JUIMHOU 3,6 M B rpyHTax -1V
TPYIN TPOU3BOAAT TpaHIIEHHbIMU Tpeiidhepamu npu riayowmHax p0 30M u
IITAHTOBBIM 3KCKaBaTOPOM TIPH JJIMHE 3aXBaTKu 2,2 M W TiyomHe g0 15 M, a
TpaHuiend, Onu3kue 1o ¢GopMe K KOJIBLEBBIM, pa3padaThIBalOT IITAHTOBBIMU

HKCKaBaTOpaMH Wi TperiepamMu ¢ 3aXBaTOM HEOOJIBINON IITUHBI.

Cxema pa3paboTKu TpPyHTA U3HYTPU COOPY>KEHUSI BLIOUPAETCS B 3aBUCUMOCTH

OT KOHKPETHBIX YCJIOBUH - I€OMETPUYECKHX Pa3MEpPOB COOPYKEHUU B IJIaHE,



rIyOuHBI, crioco0a o0ecnedeHrs YCTOWYMBOCTH CTEHOBBIX MaHeNel, Tuna rpyHTa

(puc. 8.7).
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Puc.8.7. Cxema pazpabomku epynma usHympu cooOpyHceHus

Taxk xak Bce pabOTBI MO YCTPOMCTBY MOJI3EMHBIX COOPY>KEHHI METOIOM «CTEHA
B TPYHTE» SBJISIIOTCS CKPBITHIMUA U UX KaYE€CTBO MOKHO YCTAaHOBUTH TOJBKO IMOCIIE
BBIEMKH I'PYHTa U3 KOTJIOBaHA, TO KOHTPOJIIO 3a BBIIIOJHEHUEM Ka)JOr0 IMpolecca

YACISIOT 00JIBIIIOE BHUMAHHUE.



B mnpoekre coopyxeHus TpeOOBaHUS IO KOHTPOJIIO KayecTBa JIOJKHBI
BKJIIOYATh MPOBEPKY XAPAKTEPUCTUK TIIMHHUCTOTO PACTBOPA, TPAHILIEU U 3aYUCTKU
JHa TIepe]l YCTaHOBKOM AapMOKapKacOoB WU YKIJIAJKOH OETOHHOM cMmecu WiIn
YCTaHOBKOM COOpPHBIX MaHEeNEl, MPaBUJIBHOCTU YCTAHOBKH OTPAHUYUTENCH MEXKIY
3aXBaTKaMHU, KOTOpbIE JOJDKHBI YAEpKHUBaTh OCTOHHYIO CMECh OT IONAJaHus B

CMCIKHYIO 3aXBAaTKYy.

8.6 TexHoJiorus ycTpoiicTBa 3ary0JieHHbIX COOPYKEeHUMH

CIoco00M «CTeHa B IPYHTe»

8.6.1. O0mme cBeneHus

[TonzeMHBIE COOPYKEHHS B 3aBUCUMOCTH OT THAPOTEOJIOTUUECKUX YCIOBUN U
[TYOUHBI 3aJI0KEHUS OCYIIECTBISIOT pa3HbIMU CIIOCOOAMU, OCHOBHBIE U3 KOTOPBIX
— OTKPBITBINA, «CT€HA B TPYHTE» U CLIOCOO OMYCKHOTO KOJIOIIA.

CylIHOCTh TEXHOJIOTUU «CT€HA B TPYHTE» 3aKJII0YAETCS B TOM, YTO B TPYHTE
YCTPauBaIOT BHIEMKH M TPAHIIEH PA3IUYHON KOH(PUTYpalru B TUIaHE, B KOTOPBIX
BO3BOJIAT OTPAXKIAIOIINE KOHCTPYKIIMHU TOA3EMHOIO COOPYKEHUS U3 MOHOJIMTHOTO
WM COOpPHOTO Keyne300eToHa, 3aTeM TOJ  3aIUTOW OJTUX KOHCTPYKITUH
pa3palaThiBalOT BHYTPEHHEE TPYHTOBOE SIAPO, YCTPAUBAIOT JHUILE U BO3JABUTAIOT

BHYTPEHHUE KOHCTPYKLUH.

B oTeuecTBeHHOM NMpaKTUKE MPUMEHSIOT HECKOJIBKO PA3HOBUIHOCTEN MeTo/a

«CTCHA B TPYHTCH:

— CBaiHBINA, KOTJa OTpa)KJarolias KOHCTPYKIHS 00pa3yeTcs U3 CIUIONIHOTO
psizia BEpTUKAIBHBIX OYpOHAOWBHBIX CBaM;
— TpaAHIICHHBIN, BBIMOIHAEMbIN CIUIONTHOW CTEHOW M3 MOHOJUTHOTO OETOHA

WU COOPHBIX JKEJI€300€TOHHBIX AJIECMEHTOB.



TexHonorus NEepCHeKTHBHA INPU BO3BEACHUM IOJ3EMHBIX COOPYKEHUU B
YCIOBUSIX TOPOACKOM 3acCTpOMKM BOJM3M  CYIIECTBYIOIIMX 3JaHUM, TIpU

PEKOHCTPYKIUU NPEAIPUATUN, B THIPOTEXHUYECKOM CTPOUTEILCTBE.
C ncnonb30BaHUEM TEXHOJOTHUU «CTEHA B TPYHTE» MOKHO COOPYKATh:

— MPOTUBO(GUIBTPAIIMOHHBIC 3aBECHI;

— TYHHCIIN MCJIKOI'O 3aJIOKCHUA OJII MCTPO,

IMOA3CMHBIC I'apaKu, IICPCXOAbl U PA3BA3KH Ha aBTOMOOMJIBHBIX aoporax;

— CMKOCTH IJIA XPAaHCHUSA KUIAKOCTHU U OTCTOﬁHHKH;

- (1)YHIIaM€HTI)I KUJIBbIX U ITPOMBIIIIICHHBIX 3IIaHI/If/'I.

B 3aBucuMOCTH OT CBOMCTB I'PyHTa U €ro BJIAKHOCTH HPHUMCHAIOT JIBa BH/IA

BO3BEJICHUSI CTEH — CYXOM U MOKPBIM.

Cyxoli cioco0, pu KOTOPOM He TpeOyeTcsl TIIMHUCTBIN PacTBOP, IPUMEHSIETCS

IIpU BO3BCACHHNHN CTCH B MAJIOBJIAKHBIX YCTOI\(JILII/IBI)IX I'PYHTax.

CBaiiHble CTEHBI MOT'YT BO3BOAUTHCS KaK CyXUM, TaK © MOKPBIM CIIOCOOOM, ITPU

HTOM IOCJIEA0BATENBLHO OYPAT CKBAXKUHBI M OETOHUPYIOT B HUX CBaH.

MokpbiM  clocoOOOM  BO3BOJST CTEHBI MOJ3EMHBIX COOPY)XEHUU B
BOJIOHACKIIIICHHBIX HEYCTOMYHMBBIX TPYHTaX, OOBIYHO TPEOYIOMMX 3aKPEIICHUS
CTEHOK TpaHIIIel 0T OOpyIIIEHUS TPYHTA B MPOIECCE €ro pa3pabOoTKU U TIPH YKIIaJIKe
o6etonnoit cmecu. IIpu aTom crocobe B mporiecce paboThl 3eMJICPONHBIX MAaIIHH
YCTOMYMBOCTH CTEHOK BBIEMOK U TpaHIIEH JOCTUTalOT 3aloJIHEHUEM HX
[JIMHUCTBIMU ~ pacTBOpaMu  (CYCHEH3USIMH) C THKCOTPOMHBIMU CBOMCTBAMH.
THUKCOTPONTHOCTh — BAXHOE TEXHOJOTMYECKOE CBOMCTBO JAUCIEPCHOM CHUCTEMBI
BOCCTAHABJIMBATH  HMCXOJHYIO  CTPYKTYPY, Ppa3pyLUICHHYI0  MEXaHUYeCKUM
Bo3nelicTBueM. /J[JIi TAMHUCTOrO pacTBOpa O5TO CIOCOOHOCTh 3arycTeBaTh B
COCTOSIHUMA TIOKOSI M TPEAOXPaHATh CTCHKHM TpPAHIIEH OT OOpyIIeHus, HO U

PazKMKaThCA OT KOJieOaTeIbHbBIX BO3IEHCTBUM.



B BBIeMKax, OTPBITHIX 10 HEOOXOAMUMBIX TITyOWHBI ¥ IMIMPUHBI TIOJ] TIIMHUCTHIM
pPacTBOPOM, 3TOT PACTBOP MOCTEIEHHO 3aMEIIAI0T, UCIIOJIb3Ys B KAUYECTBE HECYIIHX
WIM OTpaXJIaloIUX KOHCTPYKIMHA MOHOJIMTHBIA OETOH, COOpHBIE 3JIEMEHTHI,

pas3IMIHOTO poaa CMECHU I''TMHBI ¢ HIEMCHTOM HJIM JIPYI'UMHU MATCPUATIaAMU.

Haunyqmmmuy THKCOTPOTHBIMHU CBOMCTBaMH 00J1a/1af0T OCHTOHUTOBBIC TJIMHBI.
CylHOCTh JIEUCTBUSA TIMHUCTOTO PAcTBOpa 3aKIIOYAETCS B TOM, UTO CO3/1a€TCs
TUJPOCTATUUECKOE JIaBJICHME Ha CTEHKH TpaHIIEH, IPEMITCTBYIONIEE UX
OoOpyIIEHUI0, KpOME 3TOr0 Ha CTEHKaXx oOpazyercs MPAKTUYECKU
BOJIOHEIPOHUIIAEMAas TUIEHKA W3 TJIMHBI TOJIMHON 2...5 MM. [ MMHU3anus CTeHOK
BBIEMOK IT03BOJISIET OTKA3aThCs OT TAaKUX BCIIOMOTATEIbHBIX U TPYAOEMKHUX PaboT,

Kak 3a0uBKa IOITyHTa, BOAOIMOHWXCHHUEC U 3aMOpPaAKNBAHNC I'PYHTA.

[Ipu oOTpbIBKE TpaHIIEH HCHOJB3YIOT O0OpPYJOBAaHHE IUKIMYECKOIO MU
HEIPEPBIBHOTO AEHCTBUS; 00bIYHO mupuHa TpaHmei cocrasiger 500... 1000 mwm,

HO MOXeT noxoauth 10 1500...2000 mm.

Jlnst pa3paboOTKM TpaHIIEH MOA 3alUTON TIIMHUCTOTO PacTBOPa MPUMEHSIOT
3eMJICPOMHBIC MAIIIUHBI O0IIIET0 Ha3HAYEHUS — Tperdepsl, ApariaitHbl 1 oOpaTHbIC
Jomnatel, OypoBble yCTaHOBKH BPAIIATEILHOTO U YIAPHOTO OypeHUs U CTIeIIMaIbHbIC

KOBIIIOBBIE, (PpE3EPHBIC U CTPYTOBBIE YCTAHOBKH.

BypoBoe 00opy0oBaHN€e MO3BOJISET YCTPAUBATh «CTEHY B TPYHTE» B JIHOOBIX

TPYHTOBBIX yCIOBUAX Npu 3ariayonenuu g0 100 wm.

HenenecooOpasHo NPUMEHSTh METOJ «CT€HAa B TPYHTE» B CIEAYIOLIUX

CIIyyasx:

— B TPYHTaX ¢ MyCTOTaMHU U KaBEPHAMH, Ha PBIXJIBIX CBAJOYHBIX TPYHTAX;

— Ha ydyacTKax C OBIBIIEW KaMEHHOW KJIaJKol, 00JIOMKaMH OETOHHBIX U
KeIe300€TOHHBIX AJIEMEHTOB, METATUYCCKUX KOHCTPYKIIMM U T. 1I.;

— MpY HAJIMYUU HAMOPHBIX ITOA3EMHBIX BOJ WJIM 30H OOJIBIION MECTHOM

(buIbTpalK TPYHTOB.



HauOonee npocTa TEXHOJIOTHS paboT npu YCTPOMCTBE
IPOTUBOPMIBTPAIIMOHHBIX 3aBEC, KOTOPbIE OOBIYHO BBITIOJIHSIOT U3 MOHOJHUTHOTO
0eToHa, TSKEIbIX, JIOMOBBIX U TBEPIbIX ITMH. Ha3HaueHue 3aBec — npejoXpaHeHne

INIOTHUH OT IIPOHUKHOBCHUS BOABI 3a TCJIO IIJIOTUHEIL.

[IpotuBouibTpalinoHHasi 3aBeca MOXKET OBbITh NMPUMEHEHAa IPHU OTPHIBKE
KOTJIOBAHOB JUISl TMPEJOXPAHEHUST WX OT 3aTOIUICHUS MOJ3EMHBIMU BOJAMHU.
Otnagaer MmOTPeOHOCTh B 3aMOpPaXKMBAaHUU TPYHTA WM TOHM)KEHUHM YPOBHS
TPYHTOBBIX BOJi HUMIO(QUIBTPOBHIMU TIOHU3UTEJIBHBIMU YyCTaHOBKaMHU. 3aBeca
JIEUCTBYET MOCTOSIHHO, B TO BPEMS KaK OCTaJbHbIE METO/Ibl UCIOJIB3YIOTCS TOJIBKO
Ha TIEPHOJ] TPOU3BOJACTBA PalbOT, XOTS TPYHTOBBIE BOJBI MOTYT OBITH OYEHBb

arpe€CCHBHBIMMU.

PaGoThl 0 OTpHIBKE TpaHIIEH, KaKk U MIPOU3BOJICTBO MOCIEIYIONIUX padboT, B
ciyyae OJIM3KOTO pacmojiokeHuss (YyHIAMEHTOB  CYIIECTBYIOIIMX  3JaHUMN
BBITIOJIHAIOT OTJEIbHBIMH 3aXBaTKaMH, OOBIYHO Yepe3 OAHY, T. €. MepBasi, TPEThA,

BTOpasd, mATasd, 4CTBCpTad U T. I.

JlnuHy 3aXBaTKM OCTOHUPOBAHUS HA3HAYAIOT OT 3 10 6 M U ONMPEAEISAIOT 10

CJIEIYIOLIUM KPUTEPHUSIM:

— yCJOBHSM 00€cTieueHns yCTOMUYMBOCTH TPAHIIICH;

— TPUHSATON MHTEHCUBHOCTU OETOHUPOBAHUS,

— TUITy MaIlIuH, pa3padaThIBAIOIINX TPAHIIICIO;

— KOHCTPYKILIMM Y Ha3HAYCHUIO «CTEHBI B TPYHTEY.

[TocnenoBarenbHOCTH pabOT MPU YCTPOWCTBE MOHOJMUTHBIX KOHCTPYKIIMHA T10

CHOCO0Y «CTEHA B TPYHTEN:
1) 3a0yprBaHue TOPIEBBIX CKBAKWH HA 3aXBaTKE;

2) pa3paboTKa TpaHIIIeH y9aCTKaMH WM MOCJIEI0BATEIIBHO Ha BCIO JJTUHY TIPH
MOCTOSTHHOM  3aIllOJTHCHUHM OTKPBITOM TOJOCTH OCHTOHUTOBBIM PAacTBOPOM, C

OIrpaHUYIUTCIIAMU, PA3ACIIAIOIMMEA TPAHIICIO HA OTACIBHBIC 3aXBATKH,



3) MOHTa)X Ha IOJIHOCTHIO OTPHITOM 3aXBaTKE AapMaTypHBIX KapKacoB W

OIyCKaHUE Ha THO TpaHIlIen OETOHOIUTHBIX TPYO;

4) yxianka OCTOHHOW CMECH METOJIOM BEPTHKAIBHO IepeMeIaeMoil TpyOsl ¢
BBITECHEHUEM TJIMHHCTOTO PAacTBOpAa B 3allaCHYI0 €MKOCTh WJIM Ha COCEIHUU,

pa3pabaThIBa€MbIil y4aCTOK TPaHIIEH.

ApMaTypa «CTE€HBI B TPYHTE» MIPEACTABIISIET COOOM MPOCTPaHCTBEHHBIN KapKac
U3 CTAJId MEPUOAUYECKOTO MPOQUIIsl, KOTOPBIM AOKEH OBITh YK€ TpaHIIEH Ha
10...12 cm. Ilepen omyckaHueM apMaTypHBIX KapKacoB B TPAHIICIO CTEPKHH
1eJIeCO00pa3HO CMayMBaTh BOJOW [JIi YMEHBIICHUS TOJIIUHBI HAJIUIAeMOMN

TJIMHUCTOM TIJICHKHU M YBEJIMUECHUS CLETUICHUS apMaTypbl ¢ OETOHOM.

beroHupoBaHue OCYIIECTBIAIOT METOAOM BEPTUKAIBHO IEpeMeniacMon
TpYOBI C HEMPEPHIBHON YKJIAJIKOW OETOHHOM CMECU U paBHOMEPHBIM 3all0JIHEHUEM

CH0 BCEM 3aXBaTKU CHH3Y BBCPX.

berononutHbie TpyObl — MeTaunmueckue TpyOnl auameTpoM 250..300 mm,
TOJIIIIMHA CTEHOK 8...10 MM, TOpJIOBHHA — Ha 00BEM TPYObI, ChEMHBIN KJIallaH HIKE

TOPJIOBUHBI, TBIKU U3 MEIIKOBUHBI.
OrpaHuuuTeny pa3sMepoB 3aXBaTKHU:

— npu rayOuHEe TpaHieu 10 15 M MpUMEHSIOT TpyObl TUaMeTPOM, MEHBIITUM
mupuHbl TpaHuien Ha 30...50 MM; UX U3BIIEKAIOT Yepe3 3...5 4acoB MOCJIe OKOHYaHUs
OCTOHMpPOBaHUSI Ha 3axBaTKe, M 0OOpa30BaBIIAsICA TOJIOCTh Cpa3zy 3amoJHICTCS
OETOHHOM CMECHIO;

— npu Tiayoune Tpadmen A0 30 M yCTaHABIMBAIOT OTPAHUYUTENH B BHJIC
CTJIBHOTO JIMCTa, KOTOPHIH TPUBApUBAIOT K apMaTypHOMY Kapkacy. Ilpwm
HEO0OXOIMMOCTH JIUCT YCUITUBAETCS TPUBAPKOM IIBEJLICPOB.

— MpU JJIMHE 3aXBaTKu Oosiee 3 M OCTOHMPOBAHHUE OOBIYHO OCYIIECTBIISIFOT

qcpe3 ABC OCTOHOJIMTHEIC TPY6BI OIHOBPEMCHHO. J_—[J'I}I ITOBBIIICHUSA IINTACTHYHOCTH



0eToHa U ero y000yKJIaIbIBA€MOCTH MPUMEHSIOT MIIACTUDUIUPYIOIIHE T0OaBKH —
CIMPTOBYIO Oap.ly, CyneprniaacTu(UKaTopsl.

[lepepoiBbl B 6eTOHUpOBaHUU — 110 1,5 yaca jgetom u 10 30 MUH — 3UMOM.

betoHHylo cMmech YKIAABIBAIOT 1O YPOBHSA, IPEBBINIAIONIETO BBICOTY
KoHCTpykimu Ha 10..15 cM 118 mocnenyromero ynajaeHusi ciosi OeToHa,
3arpsA3HEHHOr0 TJMHUCTBIMU YacTuilaMu. [Ipu ucnonap30BaHUM BUOPOYIIOTHEHUS
BUOPATOPBl YKPEIUSIIOT HAa HUXKHEM KOHIIE OeTOHOMuUTHOW TpyOwl. Ilpm TpyOax

JUTMHOU 710 20 M IPUMEHSIOT OJJMH BUOpaTOp, IIuHOM 10 S0 M — 1Ba BUOpaTopa.

TpyObl Ha rpaHuIe 3aXBAaTOK 005A3aTEIbHO U3BIEKalOT. PaHHee W3BIICUCHHE
IPUBOJUT K Pa3pyLICHUIO KPOMOK 00pa3oBaBUIEHCS cHepruuecKoil 000J0UKH, UYTO
HE)KEJIaTEeJIbHO, a MO3[HEE MPUBOAMUT K 3alIEMJICHUIO TPYyObl MEX1y OETOHOM U
3eMJieil, U TpeOyIOTCs 3HAUUTEIbHbIE YCUIIUS s ee u3BieueHus. [loatoMy yacto
BMECTO TpyO CTaBAT HEU3BIEKAEMbIE IIEPEMBIUKH U3 JINCTOBOI'O JKEJ€3a, IIIBEJJIEPOB
WIM JIBYTaBpOB, 00s3aTeNbHO MpPHUBAapUBAEMBIX K apMaTypHBIM KapKacam

COOPYKEHHUS.

NHorpa anst nmpenoxpaHeHus yCThS TPAHILIEH OT Pa3pyLICHUsS U OCBIIIAHUS
YCTPauBarOT U3 COOPHBIX AJIEMEHTOB WJIM MeTaJlJIa (POPIIaxThl — OFOJIOBKH TPAHILIEH
ryouHo 10 1 M Afid yCWJIEHHSI BEPXHHX CJIO€B TPYHTA, WJIM 3TO TPaHIIEs C

YKPEIUICHHBIMU Ha TIIyOUHY 710 1 M BEpXHUMH YaCTSAMH CTCHOK.

8.6.2 HenocTarku TEXHOJIOTHM «CTEHA B TPYHTE»

Yxynmaercss cuerjieHue apMmaTypbl ¢ OETOHOM, TaK Kak Ha IMOBEPXHOCTb
apMaTypbl HAJUIIAIOT YaCTHUIBl TJIMHUCTOIO pPacTBOpPa; MHOIO CIIOKHOCTEN
BO3HHMKAET MpHU BeJAeHUU PabOT B 3UMHEE BpeMs, MO3TOMY, KOTrAa MO3BOJISIIOT
YCIIOBUSI, UCTIONB3YIOT COOPHBIA U COOPHO-MOHOJIMTHBIE BapuaHThl. [IpumeHenue

cOopHOTO Kene300eTOHA TTO3BOJISIET:



— TOBBICUTH UHIYCTPUATHLHOCTH MPOU3BOJICTBA PAOOT;

— MPUMEHSTh KOHCTPYKIIUU PAallMOHATBHOU (hOPMBI: ITyCTOTHBIC, TABPOBBIC U
JIBYyTaBPOBBIC;

— UMETh FapaHTUM KaueCTBA BO3BEJICHHOTO COOPY>KEHUS.

Henocratkmn cOOpHOTO ’Kene300eToHa: TpeOyeTcs crnenuajbHas
TEXHOJIOTMYECKAss OCHACTKA JUIi M3TOTOBJIICHUS W3ACIUM, KAOXKIBIM a3
WHJIMBUIYaJIbHOTO CEYEHMS U JITIMHBI, CIIOKHOCTh TPAHCHOPTUPOBAHUS U3ACIUN Ha
CTPOUTENIbHYIO IUIOMIAJIKY; TPEOYIOTCS MOIIHBIE MOHTa)KHBIE KPaHbI, CTOMMOCTh

C60pHOFO )keJie300eToHAa 3HAYUTEIIFHO BBIIIC, YEM MOHOJIMTHOTI'O.

BeptukanbHbie 3a30pbl  MEXAY COOpPHBIMM JJIEMEHTAMM  3aIlOJTHSIOTCS
[IEMEHTHBIM PAaCTBOPOM IIPHU CyXOM crocoOe Mpou3BoACTBa padot. [lpu Mokpom
crioco0e Hapy>KHYIO MMa3yXy TpaHIIeH 3aMoIHSII0T [IEMEHTHO-TIECYaHBIM PACTBOPOM,
a BHYTPCHHIOIO — TME€CYAHO-TPaBUMHOM cMechlo. HapyxHoe 3amosiHeHuE B

JanbHeneM OyIeT CIIy>)KUTb B KaU€CTBE TUPOU3OJISILINH.
[IpumeHsOT 1Ba BapraHTa COOPHO-MOHOJIUTHOTO PELICHUS:

— HWXKHSAS 4YacTh COOPY)XEHHUS O ONPEACIICHHOTO YPOBHS COCTOUT U3
MOHOJIMTHOTO OETOHA, BBINIENICKAIINE KOHCTPYKIIUU — U3 COOPHBIX 2JIEMEHTOB;

— cOOpHBIC AIEMEHTHl MPUMEHSIOT B BUAE OMNaTyOKH-OOIUIIOBKH, KOTOPYIO
YCTAaHABJIMBAIOT K BHYTPEHHEHW IMOBEPXHOCTU TPAHILIEH, HAPYX Has TOJIOCTh
3aMOJIHSIETCS. MOHOJIMTHBIM OETOHOM.

[Ipu cTpoUTENBCTBE TYHHENEW M 3aMKHYTBIX B IUIAHE COOPYKEHHH IOCIE
YCTPOMCTBA HAPYKHBIX CTCH TPYHT U3BJICKACTCS U3 BHYTPEHHEH YaCTH COOPYKEHUS
¥ €r0 OTBO3SAT B OTBaJ, JHUIIEC OCTOHUPYIOT WU YCTPAWBAIOT (PYyHIAMEHTHI O]

BHYTPEHHUE KOHCTPYKLIUHA COOPYKEHHUS.

8.6.3 IlpeummyuiecTBa MeTOAa «CTEHA B TPYHTE)



MeTton «cTeHa B TPyHTE» 00JalaeT pAaOM MPEUMYIIECTB MO CPABHEHHIO C
JPYTUMH METOJaMHU CTpouTelbeTBa. OOHUM M3 CaMbIX BaXXHBIX SBJISETCA
BO3MO>KHOCTbh YCTPOWCTBA IIyOOKHMX KOTJIOBAaHOB B HEIOCPEJCTBEHHON OIM30CTH
OT CYIIECTBYIOLIUX 3JaHUM M COOPYXEHHH, UYTO OCOOCHHO Ba)XXHO TMpHU
CTPOUTEIIBCTBE B CTECHEHHBIX I'OPOJICKUX YCIIOBUAX, a TAKXKE IIPU PEKOHCTPYKLUU
COOPYKCHUHU.

Otnanaer HEOOXOIUMOCTh B YCTPOMCTBE BOJOTIOHMKEHUS HIIM BOAOOTIINBA;
YMEHbIIAOTCA  00BEMBI  3eMJSHBIX  pabor. [losBiseTcss  BO3MOYKHOCTH
OJTHOBPEMEHHO TPOU3BOIAUTH PabOTHI MO YCTPOMCTBY MOA3EMHBIX YacTeH 3MaHMIA

MeTOAOM «UP & downy, 4TO PEe3KO COKpAIIaeT CPOKH UX CTPOUTEIIHCTBA.

8.6.4 OGopynoBanue 1Jisi BHINIOJTHEHUS PpadoT

Jlst pa3pa®oOTKu TpaHIIEH TIOJl CTEHY B TPYHTE MPUMEHSIETCS 000pYyI0BaHHE
JIBYX THUIIOB: TUIOCKHM Tpeidep (koBin) u runpaBiaudeckas ¢pesa. [Ipu momoru
KOBIIIOBOTO 00OPYIOBAaHUS MOXHO pa3palaThIBaTh TOJIBKO IHUCIIEPCHBIC COCTABBI
(mecku, ruHbBI), THAPOGpEe3epHOEe 000pYyI0BAaHUE CIIOCOOHO pa3pabaThiBaTh BCE

THUIIBI: OT OUCIICPCHBIX J10 IMOJIYCKAJIBbHBIX (apFI/IJ'IJ'II/ITI)I, AJICBPOJIMTHI, HCC‘{aHI/IKH).




Puc. 8.8. 'uopogpeszeprnoe obopyodosanue

Puc. 8.9. Pazpabomxa epynma

Puc. 8.10. Ycmanosxa apmamypui



8.6.5 Texnonoruveckuii mpouecc MeToaa

[Ipu cTpouTenbCTBE METOJOM «CTE€HA B TPYHTE» BBIMOJHSAIOTCS CIETYIOIINE
OCHOBHBIE TEXHOJIOTHUYECKHE MTPOLIECCHI:

— MOHTa)x 000py0BaHUs (3aBOJIa IO OYUCTKE OCHTOHUTA);

— YCTPOMCTBO POPIIAXTHI;

— pa3paboTka TpaHIIeH 1Moj OEHTOHUTOM OTJEIbHBIMH 3aXBaTKaMU;

— apMHpOBaHWE U OCTOHUPOBAHUE 3aXBATOK.

Puc. 8.11. Iloosmannwiii npoyecc coOpysHceHUst «CTNEHbL 8 SPYHME)

[lepen HawamoMm coopykKeHUsI KOHCTPYKIIMU CTEHBI B TPYHTE JOJKHBI OBITh
BBITIOJTHEHBI CJICTYOIINE TIOJTOTOBUTEIBLHBIC PAOOTHI:

~ YCTaHOBKA OTPaXKJICHUS CTPOUTUIONIAIKHY;

— BCKPBITHE M TEpeKaJKka TMOA3EMHBIX KOMMYHHKAIIMH, IMOMaJalolnuX B
rabapuThl CTEH,;

- pasOuBaHuE OCEl CTEH;



- IUIAaHUPOBKA MOBEPXHOCTH U YCTPOMCTBO BPEMEHHBIX JOPOT;

~ YCTaHOBKAa BPEMEHHBIX aIMUHUCTPATUBHO-OBITOBBIX TIOMELICHHIA;

- TOJArOTOBKa MECT JUIS CKJIAJUPOBAHUSA CTPOMTENBHBIX MAaTEpPUAIIOB H
KOHCTPYKIIUH;

~ 3aBO3 M MOHTaXX TEXHOJIOIMYECKOr0 000py10BaHUS;

~ TIpU HEOOXOJAUMOCTH ITPOBEIEHBI IPOOHBIE UCTIBITAHUS TPYHTOBBIX aHKEPOB

KpEIUJIEHUS CTEH.

Puc. 8.12. Texnonocuueckasn cxema ycmpoucmea «CmeHbl 8 cpYHMe»:

1 — ycmpoticmeo ¢opuwaxmei (ykpennenue eepxa mparueu), 2 — polmbe mpanuiey Ha OIUHYy 3axeamku; 3
— YCMAHOBKA o2panudumernell (nepemuluex Mexcoy 3ax6amrkamu); 4 — MOHMAdIC apMamypHuIX KapKacoe;

5 — bemonuposanue Ha 3axeamke MemoOOM GEPMUKATLHO nepemenjaemon mpyovl



I11. MOHTAK BHYTPEHHUX UH KXEHEPHBIX CUCTEM N
TEXHOJOI'MYECKOI'O OBOPYIOBAHUA

9. MOHTAK TEXHOJIOTHYECKOI'O ObOPYIOBAHUA

9.1 BHyTpeHHHE HH:KEHEPHbIE CUCTEMBI 31AHUS

BHyTpeHHHe HMHKEHepHbIe CHCTeMbl 3/JaHHUS BKIIOYalOT B  cel
ANEKTPUUECKUE CETH, BOJONPOBOJ, KaHAIM3ALUIO, CUCTEMY KOHAUIIMOHUPOBAHUSA,
otorieHue u kadenbHble cetH (TB, Tenedon, murepHer). Jlump Onarogaps ux
HQJIMYUIO JIOM MOXXHO Ha3BaTh JCHCTBUTENBHO KOMQOPTHBIM U YJOOHBIM ISt
YKU3HH.

WHXeHEepHbIMM CHCTEMaMM HAa3bIBalOT CUCTEMBbI MHKEHEPHO-TEXHUYECKOIO
o0ecrnieueHuns, UCHOb3yeMble Ui OecrepeOOiHOM Mojayu Temja, CBEeTa, rasa,
XOJIONHOM W TOpsSYel BOXBI, a TaKXke [JIsl OCYUIECTBJIEHHUS BOJOOTBEICHUS,
BEHTWISILIMM U KOHAMIIMOHUPOBAHUS, Tee()OHHON U UHTEPHET CBSI3H, 3aIIUTHI OT
MOKapa U BTOP’KEHUSA U TP. B 3JaHUSAX PA3IUYHOTO HA3HAYEHUS.

Bubl BHyTpEeHHMX MHKEHEPHBIX CHCTEM:

o MIPEXKJIe BCETO, 3TO OTOIUICHUE W UHIMBUIYaIbHBIC TEIIJIOBBIC TYHKTHI,

o CHUCTEMBI BEHTUJISAIIUU U KOHIUITMOHUPOBAHMS, BKITIOUAss 00CCIICUCHHE
TEIMOYTQJICHUS,

o BOJIOCHA0KEHNE U BOJIOOTBECHHUE, B T.U. JIMBHEBAsI KaHAIM3AIHS,

o CUCTEMBI, O00ECIICUMBAIOIINE TMPOTUBOMOKAPHYIO O€30MacHOCTh —

ABTOMATHYCCKHC MMOKAPHbIC CUTHAJIUM3AalH, ITOKAPOTYIICHUC Pa3HbIX BUAOB,

o AIIEKTPOCHAOKEHHUE,

o CHUCTEeMBI, IIpeAHA3HAYCHHBIC IS  OOCECIICUYCHHMS  OXpaHbl |
BHUICOHAOIIOICHNS,

o CHUCTEMBI KOHTPOJISI M YIIPABJICHHS JTIOCTYTIOM,

b a TAKXKC IIPOKJIaaKa KaOeJen JJIs1 TCJIG(l)OHI/IBaHI/II/I, OopraHu3anuu TeJec-



U PaJHOBEIIAHUsS, CO3JaHUsl JIOKAJIbHO-BBIYMCIUTENIBHBIX CETEH M IMOIKIIOYEHUS
nocrtyna Kk UHTepHery,

o CroZla K€ OTHOCATCA CHCTEMbl aBTOMATU3allMM U JUCHETYEPU3ALUY,
pa3paboTka aBTOMaTU3UPOBAHHBIX CUCTEM KOHTPOJISI M yUETa JIEKTPOIHEPTUH U TIP.

Jnsa obecnieduenuss >()PEKTUBHOTO OpPUKETUPOBAHMUSI OTEYECTBEHHBIMU
OpEeIIPUITUIMU U 3apyOeKHBIMU (prupMamMu pa3paboTaHO U OCBOEHO 3HAUUTEIBHOE
KOJIMYECTBO THUIIOB M BHUJOB OCHOBHOI'O M BCIIOMOTaTeIbHOr0 OOOpYAOBaHUS,
00aIaloIero Pa3IUYHbBIMU TEXHOJOTHUYECKUMHU BO3MOXKHOCTSIMH, 3(P(GEKTUBHO
paboTaroUIero ¢ TEMHU WM UHBIMH BUAAMHU ChIPbs, CIIOCOOHOTO 00ECIIEUUTh CaMble
BBICOKHME TpeOOBaHUS K KAauyeCTBY BBINOJHEHUS TOW, WM HWHOW OIEepaluu.
BO3MOXHOCTH  OTE€YECTBEHHBIX  IPOU3BOJMUTENEH  MO3BOJIIOT  MOJHOCTHIO
YIOBJIETBOPUTH NOTPEOHOCTH B KOMIUIEKTAI[UM OPUKETHPYIOLIUX YCTAaHOBOK.

Texnonoruyeckoe o00OpyJOBaHUE KIACCUDUIMPYIOT IO CIOCO0y |
O0COOCHHOCTSIM OOpabOTKM MaTepuaja, XapakTepy IBMKEHMsI MaTepuana, BHUIY
WHCTPYMEHTa 00pabOTKHU, KOHCTPYKLMHU, TUITY IPUBOJA U T.Nl. B cOOTBETCTBUM C
TUM 000py/JOBaHHE OpHUKETHBIX (aOpUK NENSAT Ha epynnsl B 3aBUCUMOCTH OT
0COOEHHOCTEN TEXHOJIOIMYECKHUX OTepalfii, KOTOpble Ha HUX BBIMOJIHSIIOT.

['pynina o0opy0BaHUs BKJIIOYAET Munsl, KaXJIbIi U3 KOTOPHIX OOBEIUHSET
000py1I0BaHUE O Ha3HAYEHUIO JTUO0 KOMIIOHOBKE y3JI0B, CTEIIEHH MEXaHU3alluu 1
aBTOMATHU3ALMH U T.II.

Tun oOopynoBaHusi TOAPA3AENSAIOT Ha BUABL Buo OTIMYAET OTAE/IbHbIC
o0pasipl 000pyAOBaHUS OJAMHAKOBOIO THUIA, KOTOPbIE TOCTUTalOT OJMH U TOT XKe
pe3ynbTaT pa3auYHbIMUA MpUEMaMH, B OCHOBY KOTOPBIX MOJIOKEHBI ONpeeEHHbIC
buznyecKkre Wi XUMHUYECKHUE MTPOLIECCHI.

Bun oOopyaoBanus BKIO4aeT Mojaenu. Moodens OTAMYAET  OTIEIbHBIC
oOpas31bl 000pyAOBaHUS OJJMHAKOBOI'O BUJIa, B KOTOPbIE BHECEHBI KOHCTPYKTHUBHBIE
U3MEHEHUs, YJIyYllIalollhe BBIIOJHEHHE TEX WM MHBIX TEXHOJOTHYECKHX
ornepanui Uik OTAEIbHBIX TEXHUKO-3KOHOMUYECKHUX TapaMeTPOB.

B cooTBeTCcTBHUM C BEIOpAHHOW TEXHOJOTHEH OpUKETHPOBAHUS, BKIIOYAOIIEH

CTaJMy TOATOTOBKHU CBHIPbS, TPECCOBAHUS U YIPOUYHEHUS OPHUKETOB, BCE



00OpyI0BaHUE NEITUTCS HA TPH TPYIIIIHL.

[lepBas rpymma — oOOpyAOBaHWE IS TOATOTOBKH CBHIPhS W OTIPY3KH
OpukeToB. OHa BKIIIOYAET CJEIYIOUIUE TUIIBI 000pyAOBaHUs: OyHKEpHI, MUTATEIH,
TPaHCTIOPTEPHI, DJIEBATOPHI, TPOXOTHI, JAPOOWIIKH, MEILHUIIBI, JAC3UHTETPATOPHI,
CMECHUTEIH.

Bropas rpynmna — npeccyroiee o00pyoBaHuE, BKIOYas OpUKETHBIE MTPECCHI
Pa3TUYHBIX CUCTEM M KOHCTPYKITHM.

Tperbst Tpynma — cCylmnibHOE O00OpYIOBaHUE: MPOXOJAHbIE (JICHTOYHBIEC)
CyIIWjIa pa3IMYHbIX MOAU(DUKAIINHI, IaXTHBIC TTEYH, BPAIIAIOIIAECS ITeYd U JIp.

B cBs3u ¢ OosblMM pa3sHOOOpa3MeM pa3IMYHBIX CUCTEM, KOHCTPYKLUHHA W
MoJieNield OJIHMX W TeX K€ TUIIOB 000PY/IOBaHUS PACCMOTPUM TOJBKO Hamboliee
pacrpocTpaHEHHBIE, XOPOIIO 3apEKOMEHI0BABIIIHE ce0s
BUJIbI CMAHOAPMU3UPOBAHHO20 000pY006aHUs, T.e. O0OPYIOBaHMs, Ha KOTOPOE
ycTaHoBJIeH kakon-mu6o cranaapt: ISO, 'OCT, OCT, ACTY wumu CTII.

Hecmanoapmusuposannoe o6opyoosanue, T.€. TAKOE, HA KOTOPOE CTaHIAPT HE
yCTaHABIMBAETCA B BUIY €ro OOJIBIIOTO pa3HooOpasus  (COOpyKeHus,
CTPOUTEIbHBIC KOHCTPYKIHH, OYHKEpHI, pa3udHble €MKOCTH, T€YKA M T.II.), HE
paccMaTpHUBaeM.

MoHTaX BHYTPEHHUX MHXKEHEPHBIX CUCTEM MPEICTaBIIACT cOO00W paboOThI MO
HETMOCPECTBEHHOM MPOKJIAJIKE CETEH BHYTPH 3/IaHUSI UJIU COOPYKEHUSI, a TAKXKE 10
YCTaHOBKE 000PYI0BaHUS.

OmHako MOHTaXy BCerja MPeaIIecTBYIOT paboThl MO MPOCKTUPOBAHUIO,
KOTOPBIE JIOJKHBI YYECTh BCE 0COOCHHOCTH KOHKPETHOTO O0BEKTa U MOTpeOHOCTEN
noTpeduteneit. Tak, pa3Mepbl HHKEHEPHOTO 000PYIOBAHUS JOKHBI COOTHOCUTHCS
C pazMepaMu MOMEIICHUH, a CUCTEMa KOHAUITMOHUPOBAHUS - paboTaTh, HE BCTyMHas
B TIPOTUBOPEYUS C CUCTEMOW OTOIUICHUS, YTOOBI N30€KaTh MOBBIMIECHUS U3EPIKEK

Ha CoJiep>KaHue 31aHusl.

9.2 Buabl TEXHOJIOTHYECKOT0 000Py/10BAHUSA


http://f-variant.ru/proektno-izyskatelskie-raboty/psd-na-vnutrennie-inzhenernye-sistemy.php

TpyIHO IEpEOLEHUTh BAXXHOCTh KAYECTBEHHOI'O MOHTaXXa WHYKEHEPHBIX
CUCTEM 31aHusA. Ecim cpaBHUBATH CTPOUTENIBCTBO C aHATOMUEH, BHYTPEHHHE
KOMMYHHUKAaIlUM  OOBEKTa  WIPAlOT  pOJIb  CHUCTEM  JKU3HEAEATEIbHOCTH,
o0ecnieunBalOIUX  (QYHKIIMOHUPOBAHHE BCEro «rema». Mx KkadectBOo W
JOJITCOBEYHOCTh  ONPEINEISAIOT  BO3MOYKHOCTH ~ HOPMAJBHOM  JKCIUTyaTaluu
NOMEILEHUS, MaJlelIni cOoi B paboTe ObIBaE€T BECbMa UyBCTBUTEIICH.

[IpoexkTpoBaHNEe BHYTPEHHUX UHKEHEPHBIX CUCTEM - 3TO BAXKHEHIIIUMI JTall
B JIFOOOM CEpbE3HOM PEMOHTE UJIU CTPOUTEIBCTBE, BKIIOUAIOIINN B CEOsL:

L BBIpa6OTKy KOHICIIIHNHY U COCTAaBJICHUEC TCXHUYCCKOI'O 3aJaHUA,
¢ BLHIITYCK IIPOCKTAa MHKCHCPHBIX CeTel.

TexHuueckoe 3ajaHue COAECPKUT UCXOAHBIE TaHHBIE, IUIAHUPOBKY OOBEKTA U
nepeyeHb paboT MO0 MOHTaXXy WHKEHEPHBIX CHCTEM, OCHOBAHHBINA HAa TPEOOBAHUAX
3aKa3zynka. B JOKyMeHTe NOJKHO OBITh YKa3aHO, Kakoil (DyHKUHMOHAJ JTOJKHBI
BBIMOJIHATh YCTAHOBJEHHBbIE CETH Tocie 3aBepuieHus pabdor. IlogpodHoe
TEXHUUYECKOE 3a/laHue MOXET JaXe PErIaMEHTHPOBATh TEXHOJIOTMH U YCIOBUS
BBIMIOJIHEHUsSI MOHTaka HMH)KeHepHbIX cucreM. Ha ocHoBe Takoro T3 MoxHO
COCTaBUTh CMETY, B KOTOPOH MPOMUCHIBAIOTCS BCE CTAaThH PAcXoJ0B (CTOMMOCTH
paboT, 000pyI0BAHUS K MATEPUATIOB).

Ha ocHOBe TeXHMYECKOIo 3a/laHus HAIUU MPOEKTUPOBILMKU MPUCTYMAIOT K
pacueram U JIeTaJbHOU pa3paboTKe YepTeKel NHKEHEPHBIX CUCTEM 3aHMsI, TOCIIe
4ero MpoekT oopmisieTcs B BUAe Toma. B KoHeYHOM UTOre 3aKa34yMK MOJy4yaeT Ha
pPYKH TOJHBIA KOMIUIEKT paboueit pokymeHTtanuu. OcTaercss corjacoBathb
JOKYMEHTAIMIO, TOAMNNCAaTh €€ B TMPOW3BOACTBO pabOT M MPHUCTYIUTh K
BOIUIOIICHHUIO MTPOEKTA B KU3Hb.

Ha BOmONPOBOAHBIX M KaHAIM3AIMOHHBIX COOPYKECHHSIX MOHTHPYIOT pa3-
HOOOpa3Hoe TexXHoJoruueckoe obopynoBanue. Tak, Ha BOJ03a0OPHBIX COOPYIKE-
HUSIX YCTAHABIUBAIOT COPOYAEPKUBAIOIINE PEIIETKU U CETKH, 3aTBOPHI, CETYaThIC
OapabaHHble QUIBTPHI U APYroe 00OpPYJOBAaHUE, a HA COOPYKEHUAX ISl OUUCTKU

IPUPOJHBIX BOJ — HAmOpHBIE KBapleBble, MOHOOOMEHHBIE M COPOIIMOHHBIC



(GUIBTPHI, XJIOPATOPHI, 103aTOPHI, AJCKTPOJIU3HBIC, 030HATOPHBIE U OAKTEPUIIUTHBIC
YCTAHOBKHM, MAIIMHBI JUIsl JpOOJICHWS] W TallleHUSI W3BECTH, TUIPOLMKIIOHBI,
pacxoaomMepsl U T.l. Ha KaHamM3aMOHHBIX OYUCTHBIX COOPYKEHUSIX MOHTHUPYIOT
pEIIeTKH, PEIIeTKU-IPOOUIIKH, IUTOBBIE 3aTBOPHI, 00OpyAoBaHWE miia cOpoca,
yAaJeHUsS U YTWIH3AIUU OCAaJIKOB, 000pyJI0BaHHE OMOPMIBTPOB, a’3pPOTEHKOB,
METAaTeHKOB W Ap. Ha HacoCHBIX, BO3IYXOIYBHBIX W KOMIIPECCOPHBIX CTAHIUSAX
MOHTHPYIOT COOTBETCTBEHHO HACOChl, BO3AyXOAYBKM U BEHTHIATOPHI C
AIIEKTPOJBUTATEISIMU, a TakKXKe »JJIEKTpooOopynoBanue (TpaHchopMaToOpHbIE
MOACTAHIIUU, UIUTHI YNpaBieHUs). BEHTUIATOPHl yCTaHABIMBAIOT TAaKXE Ha
BEHTWISITOPHBIX TpaJupHsIX. B 31aHusAX BO/103a00POB, HACOCHBIX U BOJIOOYMCTHBIX
CTaHIUSAX MOHTHUPYIOT MOJBEMHO-TPAHCIIOPTHOE O0OpyJ0oBaHUE (TIOJBECHBIE U
MOCTOBBIE KpaHbl, TaJIH U Jp.). Ha TpyOonpoBo1ax MOHTUPYIOT 33 ABUYKKH, KJIaIaHbI
Y BEHTHJIH.

['OTOBHOCTH 3/1aHUN U COOPYKEHUN K MOHTaKy 000pYyI0BaHUS MpE/Ioaraet
YCTPOMCTBO B HUX COOPOYHBIX IIJIOLIAJOK U BO3BeACHUE (YHAAMEHTOB M OMIOPHBIX
KOHCTPYKIIMH 101 000pyJIOBaHWEe, NPOKIAIKY TMOJA3EMHBIX KOMMYHHKAIIUMN,
0oOpaTHYIO 3aChIIKy M YIUIOTHEHHUE TPyHTa /10 MPOEKTHBIX OTMETOK, YCTPOCTBO
CTSKKHM TIOJ TIOJIBI M KaHallbl, MOHTaX MOAKPAHOBBIX MyTE€Hd W MOHOPEIHCOB. B
MaITUHHBIX 3aJ1aX HACOCHBIX CTAHIIMM JI0 Havajla MOHTaka 000PYI0BaHUSI IOJKHBI
OBITh 3AKOHYEHBI BCE CTPOUTEIbHBIE pa0OTHI, BKIIIOUAs OTACIOYHbIE.

[ToaroToBka ocHOBaHuii o1 06opynoBanue. yHIaMEHTHI U TOCTAMEHTHI TI0]T
0o00Opy/IOBaHUE BBIMOJHAIOT M3 OeToHa H kejae3o0eroHa. OHM MOTYT OBIThH
MOHOJIUTHBIMH, COOPHO-MOHOJIUTHBIMU M COOpHBIMH. OJHAKO HE3aBUCUMO OT
CBOEH KOHCTPYKIIMU OHU COCTOAT M3 BEPXHEW YacTh A, BRICTYHAIOIIECH HaJ MOJIOM,
Ha KOTOPOM MOHTUPYIOT 000pyI0BaHuE, U HWKHEN b, onuparotieiicst Ha rpyHT (puc.
9.1, a). dyHgaMeHTHI H TOCTAMEHTHI JOJDKHBI OBITh 3a0CTOHMPOBAHBI B
COOTBETCTBHM C MPOEKTOM KM HE MUMETh MOBEPXHOCTHBIX TPEIIMH, MOBPEXKICHUN
YIJIOB U OroJIEHHOM apMmaTypbl. Ha Bcex (yHIameHTax, cJlaBaeMbIX IMOJ MOHTAX
o0opyaoBaHUs, JODKHBI OBITH 3a/ieflaHbl METATMYECKUE TUTACTHHBI (MapKu) C

HaAHCCCHHBIMH Ha HUX OCCBBIMH H BBICOTHBIMHU OTMCTKaMU.



Puc. 9.1 Koncmpyxyus ¢hynoamenma Hacocnozo azpeeama (a), cxema e2o pazmemxu (06) u nposepka
2nybuHsl Ko100Yd (8)

1 — pynoamenm, 2 — konooywl, 3 — naaHKu, 4 — 8bICOMHAL OMMemKa, 5 — ocesas ommemxa, 6 — epys,
7 — cmpyna, 8 — omeec, 9 — 610k, 10 — yposenw, 11 — peiika, 12 — nposepounas aunelixa, 13 — ommemxa

HU3a pamsl Hacoca

KpynHsble u Tspkenbie (GyHIaMEHThI B TEUEHUE OIPEIEICHHOIO BPEMEHH 1at0T
ocanky Ha 50 mm u 6oiiee. [loaTromy 1Mo OKOHYaHMU OETOHHMPOBAHUS (QyHIAMEHTA
HAOJII0JAI0T 32 €r0 0CaAKON U IPU BhIBEpKE 000PYI0BaHUS 110 perepaM YUUThIBAIOT
BO3MOXXHbIE  OTKJIOHEHHsA. @DyHIaMEHTbl, Ha  KOTOPbIX  00OpyJOBaHME
YCTaHABJIMBAIOT C MOCJIEYIOUIEH MOAJIMBKON pacTBOPOM (HACOCHI, BEHTHIIATOPHI U
JIp.), CIAIOTCS MOJ MOHTaX 3a0€TOHUPOBAHHBIMU JI0 YpOBHA Ha 50 — 60 MM HIDKE
IIPOEKTHOM OTMETKH OMOPHOM MOBEPXHOCTH 000pyA0BaHus. [ '0TOBBIE PyHIaMEHTHI
Y TOCTaMEHThl NPUHUMAIOT TOJBKO IPU IIOJHOM COOTBETCTBHM HPOEKTY HX
FEOMETPUYECKUX PA3MEPOB, DPACIOJIOKEHHUs 3aKJIAJHBIX IETAIEd U OTBEPCTHUH.
[IpaBUIBHOCTH pa3MepoB U ocel PyHIaMEHTOB, KOJOIEB, HUII U MPOEMOB MpPO-
BEPSIIOT C TIOMOIIBI0 CTPYH, TPy30B U 0TBecoB (puc. 9.1, 6). Bnons rimaBHOM ocu
MOHTHpYyeMoTo arperata Ha BeicoTe 200 - 250 MM Haa GyHIaMEHTOM MOABEIINBAIOT
CTPYHBI U3 POSIJILHON MPOBOJIOKH M HATSTUBAIOT UX C MIOMOIIbIO TPY30B TaK, YTOObI
OIYILEHHBIE C HUX OTBECHI MOMANAINA B TOUYKH NEPECEYEHUS BBICOTHBIX U OCEBBIX
OTMETOK IJIaHOK. Pa3Mepbl pyHIaMeHTa U MPaBUIBHOCTH 3aJI0KEHUS KOJIOJIIEB,
KaHAJIOB MPOBEPSIIOT OT YCTAHOBJIEHHBIX CTPYH M OTBECOB MACIITAOHON JTMHEHKOM.

[TpssMOYTONBHOCTh  (pyHIAMEHTA TMPOBEPSAIOT HATSKEHHEM ULIHYPOB IO €ro



JMArOHAJISIM, KOTOPBI€ JOJDKHBI OBITh paBHBI. [ JIyOMHY KOJIOIIEB M MPOEMOB OT
BBICOTHBIX OTMETOK TPOBEPSIOT C TIOMOIIBI0 PEHKU, JIMHEWKH U ypoBHs (puc. 9.1,
B).

K nHavamy paboT 1mo MOHTaxy oOOpYyIOBaHUSI HEOOXOIWMO MOATOTOBUTH
NPUOOBEKTHBIE CKJIAbl U IJIOMIAIKU JUIsl YKPYTHUTEIBHOU COOPKU U MOJATOTOBKHU
000pyZI0BaHUSl K YCTaHOBKE; pa3paldoTaTh, YTBEPAUTh U TEpelaTb MOHTAXHOU
opraHu3anuu mpoekT npousBojacTBa padot (IIIIP); mocTtaBUTh Ha CTPOUTEIHCTBO
000pyZI0OBaHUE B COOTBETCTBUU C Tpa)UKOM MOHTAXHBIX palOOT; BBINOJIHUTH B
HEOOXOIMMOM JIJIsl Hayaja MOHTaXka 000pyJ0BaHUsI O0BEME CTPOUTEILHYIO YacTh
3IaHUH, COOPYKEHUN W (yHITAMEHTOB, YCTPOWB B HUX MOHTQ)XHBIC IMPOEMBI, OT-
BEPCTUS JIJIsl KPETUIeHUsI 000pYI0OBaHUSI M YCTAHOBUB HYKHBIC 3aKJIa/HbIE JIETaJIH;
CMOHTHPOBATh TOIBEMHO-TPAHCIIOPTHOE O00OpYyIOBaHUE (DKCIUTyaTaI[MOHHOE W
BPEMEHHOE), UCTIOIB3YEMOE I MOHTaKa; BBITIOJHUTH MEPOIIPUATUS 110 TEXHUKE
0€30MacHOCTH U OXpaHe TPyJa.

Jlnst MoHTaka 0O0OpYyIOBaHHS MEXaHW3HUPOBAHHBIMH METOJIaMH TIOCTaBKa
rabapuTHOTO 000PYIOBaHUS JTOJDKHA OOECTIEUMBATHCS B MOJHOCTHIO COOpaHHOM
BUJIC, HE TPeOYIOMEM NpH MOHTaXe pa30OpKH ISl PEBU3WU M PACKOHCEPBAIIUU.
HerabaputHoe u TspKeToBeCHOE 000pyAOBaHUE TPAHCTIOPTUPYIOT HA CIIEIUATBLHBIX
TPAHCIOPTHBIX CpPEICTBaX B COOpPaHHOM BHJIE WJIH OTIEIbHBIMH YacCTSAIMU
MaKCUMaJbHO  BO3MOXKHBIX  rabaputoB. Creayer Takke  IMPOU3BOIUTH
JOTIOJTHUTEIHHOE YKPYITHEHNE 000pYyI0BaHUsI TIEPE]l YCTAHOBKOW €Tr0 B MPOEKTHOE
MOJIOKEHUE, PAITMOHAIEHO COBMEIIATh CTPOUTEIbHBIC, MOHTAKHBIC U CTICITUATBHBIC
paboThI, MAKCUMAJILHO HCITOIB30BATh JIJIT MOHTa)Ka AKCILTyaTaIlMOHHOE IO TbEMHO-
TpaHCHIOPTHOE O0OpyZOBaHUE (MOCTOBBIE KpaHbl, Tald W Jp.), a TaKKe

Ipy30II0AbEMHBIE MEXAHU3MBbI, MPEIYCMOTPEHHBIE [JIi OOUIECTPOUTENBHBIX U

IpYyTrux pador.

9.4 Heo0xoauMble MOHTAKHbIE IPUCTIOCOOIEHHUSI U MHBEHTAPb.



K Hauwany paboT mo MOHTaxy O0OOpYyIOBaHHS HEOOXOAMMO MOATOTOBUTH
MPUOOBEKTHBIE CKJIAABI M TUIOMIAIKH JUTsl YKPYITHUTEIBHOW COOPKH U TIOJTOTOBKHU
00OpyZI0BaHUSl K YCTaHOBKE; pa3paldoTaTh, YTBEPIAUTh U TEpelaTb MOHTAXHOU
opraHu3anuu mpoekT npousBojacTBa padot (III1P); mocTtaBUTh Ha CTPOUTEIHCTBO
000pyZI0OBaHUE B COOTBETCTBUU C Tpa)UKOM MOHTAXHBIX palOOT; BBHINOJIHUTH B
HEO0OXOMMOM JUIsl Hayajda MOHTaxa 000pyJI0BaHUS 00bEME CTPOUTEIIbHYIO YacTh
3IaHUH, COOPYKEHUN U (yHITAMEHTOB, YCTPOUB B HUX MOHTQ)XHBIC MPOEMBI, OT-
BEPCTUS JIJIs1 KPeTieHus: 000pyI0OBaHUSI M YCTAHOBUB HYKHBIC 3aKJIa/IHbIE JI€TaJIH;
CMOHTHPOBATh TMOJABEMHO-TPAHCIIOPTHOE 000pyAOBaHUE (IKCIUTyaTAIllHOHHOE H
BPEMEHHOE), UCTIOIB3YEMOE JIJIT MOHTaKa; BBHITIOJHUTH MEPOTIPUATHS 110 TEXHUKE
0€30MacHOCTH U OXpaHe TPy/a.

Jlnst MoHTaxka OOOpYyNOBaHHS MEXaHW3HUPOBAHHBIMA METOJIaMH ITIOCTaBKa
rabapuTHOTO 000PYIOBaHUS JIOJDKHA OOECTIEUMBATHCS B MOJHOCTHIO COOpaHHOM
BUJIC, HE TPeOYyIOIEeM NPU MOHTaXe pa30OpKH JJIsi PEBU3UMU M PACKOHCEPBAIIUU.
HerabaputHoe u TsDKeTOBECHOE 000pYA0BaHUE TPAHCIIOPTUPYIOT HA CIIEIIUATBLHBIX
TPAaHCIOPTHBIX CpPEICTBaX B COOpPaHHOM BHJIE€ WJIH OTIEIbHBIMH YacCTSIMU
MaKCUMaJlbHO  BO3MOXHBIX  rabaputoB. Creayer Takke  IMPOU3BOIUTH
JOTIOJTHUTEIHHOE YKPYITHEHHE 000pyI0BaHUsI TIEPE]l YCTAHOBKOW €Tr0 B MPOEKTHOE
MOJIOKEHUE, PAITMOHAIEHO COBMEIIATh CTPOUTEIbHBIC, MOHTAKHBIE U CTIICIIUATBHBIC
paboThI, MAKCUMATHHO UCIIOJIB30BATh JIJIT MOHTa)Ka IKCILTyaTallHOHHOE TIOIEEMHO-
TpaHCIIOPTHOE O0OpyZOBaHUE (MOCTOBBIE KpaHbl, Tald W Jp.), a TaKKe
IPY30IIOIbEMHBIC MEXaHU3MBI, IMPETYCMOTPEHHBIC IS OOIICCTPOUTEIBHBIX W
JIpyrux pador.

O6opynoBaHne JTOHKHO TOCTABIATHCS HA CTPOUTEIHCTBO M TMEPEAaBaTHCSA B
MOHT@)X KOMIUICKTHO; OHO JOJDKHO YIOBJICTBOPATH TOCYIAapCTBEHHBIM U
OTpPacjeBbIM WM TEXHUYECKHM YCJIOBHSM, WMETh TEXHUYECKHME TacropTa,
cepruduKaTtel  WIX  JAPYrHE€  JOKYMEHTHl  MPEANpHUSITHSI-U3TOTOBUTEIIS,
YIOCTOBEPSIONINE WX KAd4eCTBO M 3aBOJCKYIO TOTOBHOCTh. YCIIOBHSI XpaHCHUS
000Opy0BaHUS TOHKHBI COOTBETCTBOBATH TPEOOBAHUSM 3aBOJICKMX WHCTPYKITUH.

Hepenaqy €TI0 B MOHTAX IIPOU3BOJAT 110 3asIBKaM MOHTAKHHUKOB B YCTAaHOBJICHHBIC



CPOKH M B COOTBETCTBUU C TMPHUHATOM IOCIEAOBATEIHLHOCTHIO CTPOUTEIBHO-
MOHTaXHBIX padoT.

[Tonsem u mepeMerieHre 000pyA0BaHUs B MPOIIECCE MOHTAXa BBITIOIHSIOT C
MTOMOIIBIO TPY30IOIBEMHBIX TPHUCIIOCOOJICHUN - OJTHOPOJBHBIX W MHOTOPOJIBHBIX
OJI0KOB, JIEOEIOK, TOMKPATOB, MOHT&KHBIX MauT U MOPTAIBHBIX MOJIBEMHHUKOB.
[TpuMEHSIOT TaKke CaMOXOJHBIE TyCEHHUYHBIC, ITHEBMOKOJIECHBIC, OallleHHBIC U
TPaKTOPHBIC KpaHbl, W KPaHBI-TPYOOYKIAMUUKU. VICIOMB3YyIOT MJII MOHTaXKa
00OpyTIOBaHUS M AKCIUTyaTAIIMOHHBIE MOCTOBBIC U MOABECHBIC KPAHBI, TaJIH, YCTa-
HOBJICHHBIC B 3JaHMSIX HACOCHBIX W BOJIOOYMCTHBIX CTaHIMH. IIpy MOHTaKHBIX
paboTax MPUMEHSIIOT CTPOIIBI, 3aXBaTHl M TPABEPCHI. B 11emsx 6€3011acHOr0 BeIeHUS
paboT HCMONB3YIOT HWHBEHTApHBIE, TOIBEMHO-TIOJIBECHBIE U BBIITYCKHBIE Jeca,

MOHTAaXXHBIC JIIOJIbKH U T.II.

10 MOHTAX I'OPU3OHTAJIBHBIX U BEPTUKAJIBHBIX
HACOCOB

MOoHTaX TOPU3OHTAIBHBIX HACOCOB, KaK IEHTPOOECKHBIX, TAK U MOPIIHEBBIX,
HAYMHAIOT C YCTAHOBKH IUIAT WK paM Ha (pyHJaMEHT U BBIBEPKHU €r0 B IUJIaHE, 1O
BBICOTE U TOPU3OHTANMU. [[OMyCKarOTCS OTKIOHEHUS IUIUTHI (paMbl) B IUIAHE U IO
BbIcOTE 10 10 MM, a o ropuzonTanu - 0,1 MM Ha 1 M JJIMHBI TUIUTEL.

COopounbie eIMHUIIBI (Y3JIbI) HACOCOB YCTAaHABIMBAIOT Ha OOIIeH pame (puc.
10.1, a) unm Ha oTAenbHbIX pamax (puc. 10.1, 0). DyHnaMeHT N0J1 HACOCHBIH arperat
(puc. 10.1, B) umeer B mjaHe MNPSAMOYTOJIbHYIO (OPMY C BOCEMBIO aHKEPHBIMU
rHE3/1aMH, €CJIM HAacoC W JABUTraTelb MOCTAaBISIOTCS Ha OTHAENIbHBIX pamax, WU
YETBIPbMS - NPU MTOCTaBKE X Ha 00IIel pame. Mexay paMoii arperata U BEpXoM
dbynmamenTa octaBisioT 3a3op 30 - 50 MM IsI MOHTaXXHOW TOA-OETOHKHU
(nmomymuBku). Hacoc M »3neKkTpoABUTraTENb KPEMAT K OMOPHBIM IJIAHKaM paMbl C
MOMOIIBIO IIMWICK. AHKEpHbIE OOJTHI sl KpeIUIeHUs pambl K (YyHIAMEHTY

W3rOTaBIMBAIOT U3 KPYIJION CTaIM JJIMHOM, paBHOM 20 - 25 ux quamerpa.
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Puc. 10.1 Yemanoska eopuzonmanvubix HAcocog
1 — nacoc, 2 — anekmpooguecamens, 3 — MOHMANHCHASL NOOOEMOHKA (N00aueKa), 4 — pama noo Hacoc,

5 — ¢pynoamenm, 6 — pama noo snexkmpoosueamensv, 7 — aHKepHbill 601M

Hacochl 1 HacocHBIE arperaTbl MOHTUPYIOT MOHTaXHBIMU KpaHaMM, HO Yalie
JUISL OTOW LIEJIA HWCIOJB3YIOT MOCTOBBIE M IOJABECHBIE KPAHBI, Taldd, KOTOPBIMH
00OpyIYIOT 3/1aHHs HACOCHBIX cTaHIUH. [IpUMEHSAIOT Takke NepEeHOCHbIE TPEHOT !
C pPY4HOM Tajblo, JIEOECIKH U IPYTrUe MEXaHU3MBI.

MOoHTaX TOPU30HTAIIBHOTO HACOCHOTO arperara C pas3AelIbHbIMU ONOPHBIMU
IUTMTaMH TI0JT HAacoc | dnekTpoasurarens (cMm. puc. 10.1, 6) 0ObIYHO HAYMHAIOT C
YCTaHOBKHU Ha ()yHAAMEHT HACOCA BMECTE C OMIOPHOU IUIMTON UITM PaMOii, BEIBEPSIOT
ee u kpensaT K ¢yHnamenty. Ilocne srtoro Hacoc siBisercss 6a3oif, K KOTOpo
LHEHTPUPYIOT 3JIEKTpOoJBUTaTeNb (B arperatax Oe3 penykropa). B arperatax c
PEOYKTOPOM HACOC M BJEKTPOABUraTeNlb LIEHTPUPYIOT K BBIBEPEHHOMY M 3a-
KPEIUICHHOMY PEIyKTOpY, a B arperarax ¢ TUApOMY(pTOH peIyKTop, HACOC U 3Jie-
KTPOJIBUTATENb - K BRIBEPEHHOM U 3aKperieHHOM ruapomydre. HacocHbie arperaTsl
Ha o0Ilel paMe ycTaHaBIMBAIOT Ha (yHIAMEHT 3a OJMH IpUeM. DTH HAaCOCHbBIE
arperatbl, a TaKKe Ha pa3/eibHBIX IUIMTaX Mepe]l MOATUBKON OETOHHON CMEChIO
BBIBEPSAIOT 110 BBICOTHBIM OTMETKAaM OTHOCHUTENIBHO pelepa WIM HAaCEUKU.

HpOBepﬂIOT TAKIKC IIOJIOKCHHWC HACOCHOI'0 arperara I1mo OCiIM B IINIaHC W B



TOPU3OHTAIBLHOM TIOCKOCTH. [Ipy 3TOM HCMOIB3YIOT METOM HATSHYTHIX CTPYH H
otBecoB (puc. 10.2, a). C 370l 1enblo HATATHBAIOT TOPU3OHTAIEHO POAOIbHBIE 3
U TIoTiepeyHble 6 CTPYHBI, HA KOTOpPbIE BEHIAIOT OTBECHI 2 U 5 Tak, 4TOObI OHH
COBMAJIaJIM C COOTBETCTBYIOIMMHU HaceuykaMu Ha ¢yHnamente 8. Ha HaTSIHYTHIX U
3aKpEIICHHBIX MPOJIOJIbHBIX CTPYHAX KaXKJI0ro Hacoca 4 ¢ 00euX CTOPOH BEIIAOT
OTBECHl 2 TaK, 4TOOBI OJMH OTBEC COBIAJ C IIEHTPOM BCACBHIBAIOIIETO MaTpyOKa
Hacoca 1 Haceukoil 1 Ha ¢pyHIaMeHTe, a BTOPOil - C OChIO AekTpoaBurarens 9. Eciu
MOHTHPYIOT HECKOJbKO HACOCHBIX arperaroB, TO HAaTATHBAIOT W  KPEIsT
MONEPEUHYI0 CTPYHY 6. IIpu 3TOM OTBECHI 5, ONYLICHHBIE C HATHYTOW CTPYHBI,
JOJKHBI COBMAJaTh C IICHTpAMU HarHETaTEeNbHBIX MartpyOkoB. [lpu MoHTaxke
HACOCOB U 3JICKTPOJIBUTaTesIeH, PacloOI0KEHHBIX Ha OT/ACNIBHBIX OMOPHBIX pamax
WJIU TJIMTax, 0co00e BHUMaHKe oOpalaoT Ha oOecreyeHrne Heo0X0JMMOro 3a30pa
MEXIy TOpLIAMH MOIYyMY(T, yKa3aHHOTO B IMACIOPTE Hacoca.

HaubGonee oOTBETCTBEHHOW ormepanyeldl MpU MOHTAKE TOPU3OHTAIBHBIX U
BEPTHKAIBHBIX HACOCHBIX arperatoB SIBISIETCS IIEHTPOBKA BAJOB IO MOTyMy(TaM.
[Tpu npoBepke 1o mosrymydTaM Bajibl HACOCA U IJEKTPOJIBUTATENS YCTAaHABINBAIOT
TaK, YTOOBI TOPIIOBBIC TIOCKOCTU MOJYMY(T OBLUIN MapauiebHbl U PACTIONOKEHBI
KOHIIeHTpU4YHO. HeoOxomumMo coBmajgeHue o00pa3yromuX IMIMHIPUYECKUX
MOBEPXHOCTEN 00enX MoIyMy(PT U paBEHCTBO 3a30POB MEKY MX TOPIIAMH B JIFOOOM
MOJIO’KEHUH. 3a30PBI 0 OKPYKHOCTHU MOTYyMY(PT HA3bIBAIOT PaAHATbHBIMH, 3 MEXKTY

TOPLOOBBIMHU IINIOCKOCTAMHU HUX - OCCBBIMU.



Puc.102 — Bwisepra Hacocos ¢ noMowjbio CMpPYH U YeHMPOBKA MYm ¢ NOMOUWbIO Wyna u
uHoukamopa
1 — naceuxa ocesas, 2, 5 — omsecwi, 3, 6 — npodorbHas u nonepeuHds CmpyHul, 4 — Hacoc, 7 — naiuma,

8 — ¢ynoamenm, 9 — sanekmpoosucamens, 10— nonymygpma, 11 — cxoba, 12 — eunm, n, m — 3amepsbi Wynom

JInsi IpoBEpKU COOCHOCTH MOJYMY(PT B 3aBUCUMOCTH OT WX KOHCTPYKLHUHU
OPUMEHSIOT pa3iuyHble NpucrnocodseHus. Tak, KOHUEHTPUYHOCTb HPOBEPSIOT
IIYTIOM TI0 33a30pYy MEXKy CKOOOM, yCTaHOBIIEHHOW Ha OJIHOM MOJIOBUHE MAaJbIIEBON
My(]THI, 1 00pa3yroIei MOBEPXHOCTHIO Apyroi mojoBuHb! (puc. 10.2, 6). 3a30psI
MEXJy TOPLUOBBIMU IIJIOCKOCTAMHU MONYMY(T 3aMepsitoT HIyIOM B YeTbIpeX
MPOTHUBOIOJIOXKHBIX TOYKAX MO OKPY>KHOCTH. 3y0uarsie My(Thl, y KOTOPBIX TOPLIBI
yAAJIEHbl OJIMH OT APYroro, MpOBEPSIIOT C MOMOINbIO IIYNOB WU UHIAUKATOPOB,
YKPEIUICHHBIX Ha OJHOM n3 moaymydt (puc. 12.2, B, ). [logbemMom uiu caBurom
MOJIIMITHAKOB WJIM KOPITYCOB HACOCOB JIOCTUTAIOT MapajiIeIbHOCTH WM KOHILIEHT-
PUYHOCTH paclojokeHust My(T. 3aruch IPOBEPKU COOCHOCTH MOIYMY(PT BEAYT MO
KpyroBoi mumarpamme (puc. 10.2, x), mpudem 3amepsl O OKPYKHOCTH N TPO-
CTaBJISIOT BO BHEIIHUX MPSAMOYTOJIbHUKAX, & 3aMEPHI 110 TOPILY M - BO BHYTPEHHHX.
J151s mpoBepKH Bajl yCTaHABIMBAIOT B HAYAJIbHOE (HYJIEBOE) MOJIOKEHHUE, a 3aTeM 00a

Bas1a moBopauuBaroT Ha 90, 180, 270° no HanpaBICHUIO BPAILICHUS U 3aMEPSIIOT MPU



ATOM 3a30pbl N U M, CHUMAs B KaXJOM MOJIOKEHUHU IO OJTHOMY 3aMepy ni, Ny, N3,
N4 IO OKPYXKHOCTH U TIO YETHIPE 3amepa Mo TOopiaMm MoayMy(dT B AUAMETPATLHO
MIPOTUBOMOJIOKHBIX YaCTIX mi, My, M3z, Ms. [Ipy MpaBUIBHONM YCTaHOBKE JTOJKHO
BBITIOJIHATBHCS PaBEHCTBO 3aMepoB Ny + + N2 = N3 + Ny 1 my + My = M3 + Mgy. 3aMepLI
O TOpIaM NOJyMY(PT MOJCYUTHIBAIOT KaK CpeHee apru(pMETHIECKOE.

[Tocne 1EHTPOBKM HACOCHBIX arperatoB MOJJIMBAIOT OETOHHYIO CMECh, Ha-
OMBAIOT CaJbHUKU, MOHTUPYIOT CMa304YHYIO CUCTEMY (€Clii OHA UMEETCS) U MpHU-
COCJIMHAIOT TPYOOINPOBOBI. 3aT€M arperatbl UCHBITHIBAIOT BXOJOCTYIO U MOJ| Ha-
IPY3KOH.

MoHnTaxx BepTHKaNbHBIX HacocoB (puc.10.3, a) mMpou3BOIAT KaK B COOpPAaHHOM,
TaK U B pa300paHHOM BUJIE (UTO HAMHOTO ciokHee). [Ipu mocTaBke BEpTUKAIBHOTO
Hacoca B pa3o0paHHOM BHUJE MEpe] €ro YCTAaHOBKOW BHAyaje MPOBEPSIOT
byHIaMEHT, 3aTeM Yepe3 IPOoeM IS DJIEKTPOABUTATENS HA HUKHUHN 3TaX K MECTY
MOHTa)ka MoJIat0T cOOpouHbie enuHuilbl. CHauana yCcTaHaBIMBAIOT (PYH/IAMEHTHbIE
IJIATHI HACOCA U BBIBEPSIOT UX MO BEICOTHOW OTMETKE METAINTMYECKOU JIMHEUKOM, a
B TOPU30HTAIBHON MUIOCKOCTH - ypOBHEM. OTKIOHEHHS NPU 3TOM HE JOJIKHBI
IIPEBBIIATH [0 BEPTUKAIBHOM OTMETKE + 1 MM M IO FOPU30HTAIBHON INIOCKOCTH
0,3 MM Ha 1 M. 3aTeM yCTaHABIMBAIOT W 3aKPEIUIIIOT 00JITaMH KOpIyc 3 Hacoca, a
Ha BEPXHEM JTa)X€ MOHTHUPYIOT CTATOp BJEKTPOABUTrATeNsi | U BBIBEPSIOT €ro
MOJIOKEHUE ypoBHEM C 1eHou aeneHust 0,1 mm Ha 1 M. OTKIOHEHUSI HE JOJLKHBI
MPEBBIIATH 110 BEPTUKAIBHON OTMETKE = 1 MM M IO TOPU30HTAIBHON JIOCKOCTH
0,1 mm Ha 1 M. Ilocne 3TOro mpucTynarT K LEHTPOBKE HACOCHOIO arperara mo
BEPTUKAJIBLHONU ocu cTpyHOM W oTBecoMm (puc. 10.3, 6). 3a Gazy mnpuHHUMAIOT
VIUIOTHSIIOIIIEE KOJIBIIO KOpIlyca Hacoca 3, a CTpyHy 6 HaTSITMBAIOT yepe3 LEHTP

HacoCa U cTaTopa.
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Puc. 10.3 Yemanoska u évlgepra éepmukanvHo2o Hacoca
a — obwas cxema YCMAHOBKU 6EPMUKAILHO20 HAcoca, 6 — @bleepKka KOpnyca Hacocd, 6 —

YEHMPUPOBAHUe BEPMUKANLHBIX 8ATI08 C HOMOWbIO Yemblpex CIMPYH, & — CXeMbl MeCh NpogepKu OueHus
8A14 UHOUKAMOPAMU U NPOGepsemMblX 3a30p08, 1 - anexmpoosucamens, 2 - MpaHCMUCCUOHHBLIL 8al, 3 -

Kopnyc Hacoca, 4 - Hanophwlli nampyoox, 5 - 6X00HOU nampyook, 6 - cmpyua, 7 - nauma onopras, 8 - 6oam

dynoamenmnuuii, 9 - nunetika konmpoavrnas, 10 - yposenw, 11 - wmuxmacc, 12 - onopa, 13 - kpecmosuna,

14 - npoknaoka, 15 - xomym, 16 - emxocmo ¢ maciom, 17 - nacoc, 18 - epy3, 19 - bamapes, 20 — naywnuxu

3a30pbl MEXIAYy CTPYHOM W VYIUIOTHSAIOIIMM KOJIBIIOM HAcoca 3aMeEpSIOT
HITUXMACCOM 3JIEKTPOaKyCTUYECKUM METOJOM (IITUXMAacc — 3TO Ipubop AJis
U3MEPEHHsI BHYTPEHHUX JIMHEWHBIX pa3MepoB JETaled, B 3aBUCUMOCTH OT
KOHCTPYKIIUU ObIBAET MUKPOMETPUUYECKUM U UHIUKATOPHBIM. [Ipenensl uamepeHuit
or 0,2 mm go 10 M). OH cocTOMT B TOM, YTO LENb C PAAUOHAYIIHUKAMH U
MCTOYHHUKOM TOKa (OaTapeiKoii) OJHUM KOHILIOM MPUCOEAUHSIOT K CTPYHE, a IPyTUM
- K pame (Wi uuimHAapam). Ilpu 3amMepax COOCHOCTM OAMH KOHELl IITHXMAacca
yCTaHaBIMBAIOT Ha O00pabOTaHHYI0 TMOBEPXHOCTh paMbl WIM UWIMHIpPA U
NOJIOMPAIOT €ro JUIMHY, IPU KOTOPOM BTOPOM KOHEL JIErKO Kacaercs cTpyHsbl. [lpu

KaCaHMAX ICIb 3aMbIKACTCA W B HAYIIHHKAX CJBIIIATCA TPCCK. Paccrosnue a0



CTPYHBI CYUTAETCS 3aMEPEHHBIM IPABUIILHO, €CJIM YMEHbBIIIEHUE IJIMHBI IITUXMacca
Ha 0,02 MM He JaeT KOHTaKTa B nenu. HecooCHOCTh paMbl U HUJIMHIPA HE JTOJKHA
npesbimath 0,15 - 0,2 mMm. [Tocie npeaBapuTenbHON IEHTPOBKHM HACOCA M CTATOpa
MO/IJTUBAIOT OETOHHON CMEChIO (PyHIaMEHTHBIC OOJITHI, a KOTJa OETOH 3aTBEepIeeT,
HACOCHBIN arperaT LEHTPUPYIOT OKOHYATENbHO. OTKIOHEHUSI IO COOCHOCTH MpHU
ATOM HE€ IO0JDKHBI MpeBbimath 0,03 - 0,05 mMM.

Potop Hacoca ycTaHaBIMBAIOT HAa HUKHIOIO KPBIIIKY KOpITyca, MOCJE Yero
CTaBAT BEPXHIOIO KPBIINIKY C BKJIAJbIIMIAMHU MOAIIMIIHAKA WU MPEABAPUTEIHHO
BBIBEPSIIOT BEPTUKAIBHOCTh Baja HACOCAa PaMHBIM YPOBHEM (JIOIMYCTUMOE OTKJIO-
HeHnue He 0onee 0,04 m Ha 1 M Basia). 3aTeM MOHTUPYIOT TPAHCMHUCCUU U COOUPAIOT
ANEKTPOABUTATEND, MPOBEPSS MPU ITOM 3a30pPbl MEKIY POTOPOM U CTAaTOPOM
BBEPXY M BHHU3Y B YETBHIPEX TUAMETPAIHHO MPOTUBOMOJIONKHBIX TOUKAX. 3a30pPhI HE
JOJIKHBI ITpeBbIatTh + 10 % mpoekTHOro pazmMepa.

bonee TOYHO LEHTPUPOBAHUE BEPTUKAIBHBIX HACOCHBIX AarperaroB BbI-
MOJIHSIOT AJIEKTPOAKYCTUUECKUM CIIOCOOOM € MOMOIIBI0 YEThIPEX BEPTUKATBHBIX
ctpyH (puc. 10.3, B). Ot 3akperieHHON Ha BepxHeM (uraHIle Bajia 2 KpeCTOBUHBI 13
OMYCKAaIOT YEThIPE CTPYHBI 6 BO B3AMMHO MEPIECHAUKYJISIPHBIX MIOCKOCTIX. ['py3bl
18 Ha KOHIIaX CTPyH MOTPYXalOT B €MKOCTH C MacjioM 16 s TOBBILICHUS
yCTOMYUBOCTU cTpyH. CTpyHBI OT Bajia U30IUPYIOT pokiaakon 14. Ctpyny uepes
HaymHuky 20 u 6arapero 19 noakimodaroT K Hacocy 17. BMecTo HAyITHUKOB B IIENb
WHOTAa BKIIOYaroT mwumamnepmerp. ltuxmacc 11lc momouipto omopel 12
MOBOpPaYMBAIOT Ha Bally 2. B MecTax u3MmepeHUi Ha LEHTPUPYEMBIX Bajlax yc-
TaHABJIMBAIOT XOMYTHl. B MOMEHT KacaHus TOJIOBKU IITHXMAacca W CTPYHBI, 4YTO
(bUKCUPYETCS TPECKOM B HAYIIHUKAX, H3MEPSIOT PACCTOSIHUE a, b, ¢, d Mo yeThipeM
CTpYHaM.

[Tocne BbIBEpKH BEPTUKAIBHOCTH BaJla M 3a30POB B MOIIUITHAKAX MMOIJIUBAIOT
OCTOHHYIO CMeCh TOJ IUIUTHI HAcoca W JJIEKTPOJBUTATENSl W, KOrja OeToH
3aTBEpACET, INepeOuparoT CaJbHUKH, CTaBSAT BCIIOMOraTelbHOE OO0OpYyAOBaHUE,
MIPUCOCTUHSAIOT TPYOOIIPOBOIBI, a 3aTEM MPUCTYIAIOT K OMPOOOBAHUIO U UCIIBITA-

HHIO HACOCHOI'O arperara.



TpyOonpoBoabl K HACOCY MPUCOEIUHSIOT TOIBKO TOce (UKCUPOBAHUS €T0 K
dbyHIaMEHTHOW TUIMTE WM pamMe KOHTpOJbHBIMU mTudTamu. Ecim k Hacocy
MPUCOETUHAIOT TPYOOPOBO/ OOJIBIIIETO AUAMETPA, YeM MaTpyOOK Hacoca, MEXKIY
HUMH YCTAHABIIMBAIOT IEPEXOIHBIN KOHUYECKHH MAaTPyOOK C YyIJIOM KOHYCHOCTH HE
oosiee 10° Ha HarmopHOM TpyOoIpoBoe U 15° - Ha BcackiBaromieM. TpyOonmpoBoabI
B HACOCHOM CTaHIIMU MPOKIAIBIBAIOT OTKPHITO (IO CTPOUTEIbHBIM KOHCTPYKIIUSIM)
M 3aKpBITO (B HUIIAX, JTOTKAX U KaHajax). TpyObl COeTUHSIOT B OCHOBHOM Ha CBapKe,
OJIHAKO TPUMEHSIOTCS pe3bOOBble, (UIaHIIeBble W Pa30OpHBIE COCTUHEHUSI.
Pe3pO0OBBIE MPUMEHSIOT I NPUCOEAVMHEHUS KOHTPOJbHO-U3MEPUTEIbHBIX
npuOOpOB, a (hIaHUEBbIE COEAMHEHUS - Ha OTIAEIbHBIX y4acTKaX JJid o0ecreyeHus
BO3MOXKHOCTH MX pa300pKHU B cilydae HE0OXoauMOocCTH. Pa30opHbie coeiMHeHns Ha
CrOHax M (JIaHLIaX MPUMEHSIOT JUIsl YCTAHOBKU apMaTyphl (3a/IBHXKEK, KJIAllaHOB U
ap.). TpyOonpoBoabl, IPOJIOKEHHBIE TOPU3OHTAIBHO, JOLKHBI UMETh YKJIOHBI JJIs
ONOPOKHEHMsST W BBIIYCKAa BO3AyXa U3 BEPXHUX TOYEK. TpyOOIpoBOIbI,
MPOJIO’KEHHBIE BEPTUKAIBHO, MOTYT UMETh OTKJIIOHEHHUSI OT BEpTUKAIU He Oonee 2
MM Ha | M BBICOTHI.

CHuUMaTh 3ariIynikd ¢ NaTpyOKOB Hacoca JUisl IPUCOECIUHEHUS K HEMY HC-
IBITAHHBIX TPYOONPOBOAOB Pa3pelaeTcsl TOJIbKO IMOCHE MOJHOTO OKOHYaHMS UX
MOHTa)Xa, OYUCTKH, MPOMBIBKA M MPOAYBKHU (BO M30€KaHWE TOMAJlaHUs B HACOC
MOCTOPOHHUX MpeaMeToB). CHUMATh MIOMOBI M 3ardylIKU ¢ TPUCOECTUHUTENBHBIX
naTpyOKOB HACOCHOTO arperaTta U NpUCOEANHITh K HUM TpyOOIPOBO/BI CIEAYET B
MPUCYTCTBUM MPECTABUTENICH MOHTXKHOW OpraHu3allui U TEXHUYECKOr0o HaA30pa
3aka3zuuka. [locne mpucoenuHenus TpyOONpPOBOJOB K HACOCHOMY arperaty ero
MOBTOPHO LIEHTPUPYIOT, a 3aT€M Ha MOBEPXHOCTh TPYO HAHOCAT aHTUKOPPO3UINHOE
JAKOKpPACOYHOE MOKPBITHE.

ApmMmatypy Ha TpyOOIpOBOJIaX HACOCHOM CTAHIIMKM YCTAaHABIMBAIOT B MECTax,
o0ecreunBaOIUX OeCHpenaTCTBEHHBIM JoCTyn K Hed mpu oOcayxuBanuu. Ha
00OBEKT apMaTypy MOJAIOT Yallle BCEr0 KOMIUIEKTHO € (pJlaHLIaMH U MPUBAPEHHBIMU

K HUM mnaTpyOkamu. YCTaHaBIMBAIOT apMaTypy B IMpoOlLIECCE MOHTaxa Tpy-



OompoBo1oB cTaHmuu. MHOTA B Cciiydae OTCYTCTBHUSI apMaryphl Ha (praHIax yc-
TAQHABIIMBAIOT BCTaBKU M3 TPYOBI (KATYIIKH) IJIWHOW, COOTBETCTBYIOMICH JINHE
apMaTyphbl. 3aTeM BMECTO KaTyIIeK YCTaHABIMBAIOT Y3JIbl apMaTypBhl.

MaHoMeTpBl WM BaKyyMMETPHl MOHTHPYIOT TaK, 4TOOBI WX IIKamxa ObLIa
BUJHA ¢ pabodero mecrta mamuHucTa. K TpyOOnpoBOay MaHOMETP MOAKIIOYAIOT
yepe3 TPEeXxo/I0Boi kpaH. BogoMeps! u nuddepeHnmanbHbie MAHOMETPBI B KOM-
IUIEKTE C CY>KAIOIUMUCS YCTPOICTBAMH IIPU AUAMETpe YCIOBHOTO mpoxoja 1o 40
MM TIPHCOEIMHSAIOT K TpyOompoBoay Ha My(Tax, a mpHu OOJBIIEM IUaMETpe Ha

dbnaHax.

11 MOHTAXK MOCTOBBIX KPAHOB

MOoHTa)X MOCTOBBIX KpPaHOB, IPUMEHSIEMBIX B 3JaHMSIX HACOCHBIX CTaHIIMM,
(GUIBTPOB, pEAreHTHOTO XO35ICTBA, BEAYT PA3IMYHBIMU CIOCOOAMHU, B TOM YHCJIE B
HAKJIOHHOM IOJIOKEHUH C TOMOILBIO OJHOW UJIM IBYX MOHTaXHBIX MauT (puc. 11.1,
a). [lpuMeHsoT Takxe 6€3MauTOBbIM MOHTAXK C IOMOILBIO T'YCEHUYHOT0 KpaHa WJIn
Je0eI0OK U CUCTEMBI TOJIMCIIACTOB, 3aKPEIJICHHBIX 3a BepX KoJioHH (puc. 11.1, 6)
WM 3a CTponuibHbIe pepmbl 3nanusd (puc. 11.1, B).

MoHTax y3/10B 331BIKEK TpeOyeT 0co00i TIIAaTeIbHOCTH PU MPOU3BOICTBE
pabort. Ilepen ux MOHTa)KOM MPOBEPSIOT UCIPABHOCTh MaxOBHUKAa M CajbHHKA, A
TaK)K€ OTCYTCTBHE€ B JIMThE€ 3aJBM)KKM TpEIIMH W PAKOBHH, 3a00MH Ha
YIUIOTHUTEIBHBIX MOBEPXHOCTAX (DJIAHIEB; pabOTy JTUCKOB MPOBEPSIOT MOJHATHEM
UX BBEPX JI0 OTKa3a M OMyCKaHWEM OOpaTHO, CMa3bIBAIOT Pe3b0y U 3aMEHSIOT
CaJIbHUKOBYI0 HaOuBKYy. Ecnu TpeOyercs, 3alBHKKY IMOABEPralOT THApPABINYEC-

KOMY HUCIIBITAaHHIO.
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Puc. 11.1 — Cxemwvr monmaosica MOCmMo8020 Kpaua 6 30anu HACOCHOU CMAHYUY
1 — ganmui, 2 — epy3onodvemmuvie noaucnacmel, 3 — MOHMANCHbIE MaAumvl, 4 - 2PY30N00bEMHAs.
menedcKa Kpaua, 5 — iebeoxu, 6 — coesaroujue HUMU NOTUCRACIOS, 7 —MOCH KpaHa, 8 — 8cnomozamensHble

oanku, 9 — moumascrnas 6anka, 10 — omeoonwvle 610KU

MonTax y3na 3aaBuxku (puc. 11.2) BKIItOYaeT: CTPONOBKY M MEPEMEIICHHE
y37Ja K MecTy ycTaHoBku (puc. 11.2, a), yCTaHOBKY y3Jla Ha IOATOTOBJICHHOE
OCHOBAaHHeE, IIEHTPUPOBAHUE CTHIKA U BBIBEPKY MOJOKEHUS 3aJABUKKU, TPUXBATKY
CThIKa dJeKTpocBapkoil. IIpu CTpoOmoBKEe BETBU CTpoma MPOIMYCKAIOT IO
(bIaHIEBEIM COCIMHEHUEM KOpITyca TaK, YTOOBI y3/bI CTPOIIOBKH HAXOIMJINCH B
OJIHOM TIOCKOCTH C OCSIMU 3aJIBIKKHM U mmuHaens (puc. 11.2, 6). YOoeausmucey B
MPaBUILHOCTH CTPOITOBKH, KpaHOM TIOTHUMAFOT y3eJ1 Ha BeIcOTy 0,3 M ¥ TOBOPOTOM
CTpEJIbl HAIMpAaBIIAIOT €ro K MECTy YCTaHOBKH. TaMm 3aJBWXKKy NpPHHHMAIOT,
MOJIBOJIAT BXOJHBIM MATPyOKOM K TpyOe€ U, IIEHTPUPYS CTHIK, YCTAaHABIMBAIOT Ha
IUTMTY OCHOBaHMS. 3aTeM II0 OTBECY, NMPUKPEIICHHOMY K MaXOBHIKY, MO OCH
MIMUHACIS KPAaHOM YCTaHABIMBAIOT 3a/IBUKKY CTPOTO BEPTUKAIBHO, TIOCIIE YEro C
MOMOIIBIO IIEHTpaTOpa OKOHYATENBHO IEHTPHUPYIOT CThIK (puc. 11.2, 6) u cBa-

PHUBAIOT €TO0.
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Puc. 11.2 — Moumaoic y3na 3a06udicku

1 — xpan, 2 — ysen 3ao0sudxcku, 3 — Komniosan, 4 — nauma ocHosawus, 5 — mpybonposood, 6 —

yenmpamop, 7 — wnunoenb, 8§ — 6emseu cmpona

12 ITPOKJIAIKA TPYBOITPOBOJOB U BEHTHJIALIMOHHBIX
KAHAJIOB BHYTPEHHUX UH’KEHEPHBIX CUCTEM

12.1 Ipokaaaka mjiacTMaccoBbIX TPYOOIIPOBO/I0B

[IpuMeHeHre TMJIaCTMAaCCOBBIX TpPYyOONPOBOAOB /Jii BHYTPEHHUX CeTEH
ompenensercs MnpoekToMm. JIIsi cucteM BHYTpeHHEH OBITOBOM KaHalW3aIluu
MJIACTMACCOBBIE TPYOOTPOBO/IBI CIEAYET MPUMEHSITh MPEUMYIIIECTBEHHO B IOMax C
CaHUTAPHO-TEXHUYECKUMHU KaOWMHAMM WM  OJIOKaMH, JOCTaBIIIEMbIMU Ha
CTPOUTEJIHHYIO TIJIOIIAJIKYy B TOTOBOM JIJIsi MOHTa»Xa BUJIE.

[TnacTmaccoBsie TpyObl TuaMmeTpom a0 110 MM JOTKHBI OBITH TPOJIOKEHBI, KaK
nmpaBujo, B IMaxTax, KopoOax, Oopo3max W T. M. B MecTtax BO3MOXKHOTO
MEXaHUUYECKOTO MOBPEXKIACHUS IIACTMACCOBBIX TPYO ClieAyeT MPUMEHATH TOJBKO
CKPBITYIO MPOKJIAAKY B O0po3/1ax, KaHaax, MaxTax.

K MectaMm mnpokiajkyd TJIaCTMAacCOBBIX TPYOONPOBOJOB JOJDKEH OBITh
o0OecrieyeH JIETKUH JOCTYIl TMOCPEJACTBOM YCTAHOBKH JBEPOK, CHEMHBIX IIUTOB,
PELIETOK U T.II.

TpyOompoBoasl HE JOJDKHBI TMPUMBIKATh BIUIOTHYHO K TTOBEPXHOCTH
CTPOUTENIbHBIX KOHCTPYKIMH. PacctosHue B CcBeTy Mexay Tpydoamu wu

CTPOUTENBHBIMUA KOHCTPYKLUUAMHU JOJHKHO ObITh HE MeHee 20 MM.



PaccrosiHne B cBeTy MeXIy IUIACTMAcCOBBIMU TpyOamMu ¥ TapayliebHO
MPOJIOKCHHBIMUA CTAJLHBIMU TPyOaMH OTOIUICHHS W TOPSIYETO BOJAOCHAOKCHUS

TOJDKHO ObITh HEe MeHee 100 mM. [TmacTMaccoBbie TPpyOBI TOKHBI POXOIUTD,

Puc. 12.1. Yempoiicmeo a, pasmepul [1-00pasznozo komnencamopa 0nst mpyo ouam, 00 50 mm 6, u
JUPO0OPazHo20 Komnencamopa 6 1— niacmmaccoswiii mpyoonpogoo; 2 — dicecmikuil kapxac, 3 —

onopa, 4— HanpaesAiowue xomymaol, 5— KOMI’leHCCZZ{uOHHbZI/Vl Xomym

KaK [paBUJIO, HUXKE TPyO OTOIUICHUS U ropsiuero BojgocHabxeHus. PaccrosiHue
B CBETY MEXIYy MEpeceKarolMMHCS IUIACTMAaCCOBBIMU TpyOaMHM U CTaJIbHBIMHU
TpyOaMu OTOIJIEHUS U TOPSYETr0 BOJAOCHA0KEHUS JOKHO OBITh HE MeHee 50 MM.

B MecTax npoxoza uepe3 cTpouTeIbHbIE KOHCTPYKIIMH MIACTMAaCCOBBIE TPYObI
HEO0OXO0IMMO TPOKJIaAbIBaTh B PyTisapax. Jnuna gyrasapa nomwkaa Ha 30—50 MM
IPEBBIIATH TOJIIMHY CTPOUTEIBHOM KOHCTPYKLMH. PacrnosiokeHHe CTBIKOB B
byTaspax He TOMyCKaeTCs.

Koncrpykiuto [1-00pa3Hbix ¥ JIMPOOOpa3HBIX KOMIIEHCATOPOB Jis TPYO M3
[IBX crnenyer npuHUMAaTh B COOTBETCTBUU C puc. 12.1.

Jns 1py0 HapyxHbIM auameTpoM A0 50 MM MpU pPacCTOSHUU MEXKAY
HETOJIBIKHBIMM KperuieHusIMU MeHee 12 M pa3mepsl [1-o0pa3zHoro kommeHcaTopa

JIOTYCKaeTCsl MPUHUMATh B COOTBETCTBHH C puc. 12.1.
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Puc. 12.2. Coeounenue mpy6 uz [I1BX ¢ pezunosvimu xoavyamu (a) u kieeguvle (6 u 8) 1 — enaokuii
KoHey mpyovl; 2 — KoHey mpybuvl ¢ pacmpyoom, 3 — pe3uHosoe YNIOMHUMENbHOe KObYo, 4 —

MOHMAICHASL MemKa, 5 — Klleegotll w08, 6 — 3a30p 01 KOMNEHCAYUuU MmemMnepamypHsix yOauHeHU.

Ha kananuzanmoHHBIX TpyOONpPOBOAAX, COCIUHAEMBIX TMPU ITOMOIIU
pacTpyOOB C PE3MHOBBIMU YIJIOTHUTEIBHBIMU KOJIbIIAMHU, BOCIHPUHUMAIOUUMHU
TEMIEPATYpPHbIE YIJIMHEHUSI, YCTAHOBKY KOMIIEHCATOPOB MpEeIycMaTpuBaTh HE
clemyer.

KommnieHncanusi TeMnepaTypHBIX YUIMHEHUH TPH MCIOJIb30BAHUHM CBApHBIX U
KJICEBBIX COCIMHECHUN JIOJDKHA OOECIEYMBATHCS C IOMOIIBIO COSAUMHEHUH C
PE3UHOBBIMU YIUIOTHUTEJIBHBIMU KOJIBIIAMU, BCTABISIEMBIMU B OOBIYHBINA WM
KOMIICHCAIIMOHHBIN (yIJIMHEHHBIN) pacTpyo.

[Ipn ckpbITOM MPOKIAIKE KaHAJIW3AIMOHHBIX TPYOONPOBOJOB B MeECTax
YCTAHOBKM Ha TPYOONpPOBOJE PEBU3UN M MPOUUCTOK CIEAYET MpeaycMaTpUBaTh
CMOTPOBBIE JIFOKH C JIBEPLIAMHU.

BBITSDKHYIO 4acTh CTOsIKA KaHaJU3allid PEKOMEHIYETCS BBIMOJHITh U3
MJIACTMACCOBBIX TPYO.

Cnenyer mpeaycMaTpuBaTh J>KECTKOE W MPOYHOE KPEIUICHUE CAHUTAPHBIX
puOOPOB, MPUEMHUKOB OBITOBBIX CTOUYHBIX BOJI, & TAKKE BOJOCTOUYHBIX BOPOHOK K

CTPOUTCIIbHBIM KOHCTPYKIUSM.



CknenBanue rmagkux KoHUoB TpyO u3 IIBX (puc. 12.2) c¢ pactpybamuy,
UMEIOLIUMH  JKEJIOOKM TOJ] PE3UHOBBIC KOJbIA, JJOMYCKAeTcs TOJBKO TMpHU
UCTIOJIb30BAHUH 3a30PO3AIONHAIONIMX KIIeeB (HA MOBEPXHOCTH KEJIOOKa KJIeu He
HaHocuTcs). CkieuBaHHWE KOHLOB TpyO ¢ TIAAKUMM pacTpybamu ciexyer
POM3BOJIUTH C TOMOIIBIO KJIEEB, 3aMOHSIONINX U HE 3aMOHSIONINX 3a30Pbl MEXTY

IMMOBCPXHOCTAMU COCOAUHACMBIX 3JICMCHTOB.

(— o

Puc. 12.3. V3en coedunenuii pacmpybnozo konya oemanu us IIBX ¢ enadxum konyom
noausmuieHogou mpyoer 1 — pacmpyobuuiii Kouey c scerobkom demanu u3 [IBX; 2 — xkneesoti uios; 3 —
nepexoorou nampybox uz [IBX; 4 — anadkuil Koney noausmuieHosol mpyovl, 5 — YnjiomHumenvHoe

KOAbYo U3 pesunvl mapku 3311

Jns coenuHenus rnaakux KoHUoB aerane u3 [IBII napyxHpIMU AuamMeTpamMu
107,5—108,3 u 48,6—49,2 MM c pactpybamu TpyOo u3 I[IBX HapyxHBIMU
nuamerpamu cooTBeTcTBeHHO 110—110,6 1 50—50,4 MM ciieayeT ucnoJib30BaTh
NepeXOIHbIC MAaTPyOKH, Ha KOTOPBIX hopmyercs pactpyo (puc. 12.3).

Jnst coeguHeHus rIaJkuX KOHIOB JeTajel HapyKHbIMU quamerpamu 110—
110,6 u 50—50,4 mm u3 TTHII, TIBII, IIT u TIBX ¢ pactpybamu neraneit uz [1BI1
HapyxHbiMU  auamerpamu  107,5—108,3 wu 48,6—49,2 MM cueayer
peaycMaTpuBaTh KaTWOPOBKY TJIaJIKUX KOHIIOB Ha pa3Mepbl COOTBETCTBEHHO
107,5—108,3 wu 48,6—49,2 wmm. CoeauHeHHE YIUIOTHSACTCS PE3UHOBBIMU
YIUIOTHUTEIbHBIMU KOJIBLIAMH.

CoenvHEeHNE CBAPHBIX PA3BOJOK C KaHAJIM3AIMOHHBIMHU CTOSIKAMH, a TaKKe
COEJIMHEHUE Pa3BOJIOK MEXY COOOM B YCIOBHUSAX CTPOSILIETOCs OOBEKTAa HANJIEHKUT
MPOU3BOJNTh Ha pacTpyde C pPE3MHOBBIM YIUIOTHUTEIBHBIM KOJBIOM. [lpu
COEJIMHEHUU Pa3BOJOK MEXIYy COOOM ITOMyCKaeTCss MPUMEHEHUE IBYXPACTPYOHBIX

MyQT, TIpH 3TOM MY(PTHI HEOOXOIUMO 3aKPEIISATh.



Bpinycku  yHMTa30B  cleayer  CO€AMHATH  C  IJIACTMACCOBBIMU
KaHAJIU3AIMOHHBIMU TPyOaMH COEIUHUTEIIbHBIMU MAaTpyOKaMH C PE3UHOBBIMU
MaHKETaMHU.

['ajikue KOHIIBI YYTYHHBIX JIeTajieil (BBITYCKH TPAroB, BOJOCTOUYHBIC BOPOHKHU
U T. 1.) CIEAYyeT COCOUHATH C IJIACTMACCOBBIMH TpPyOaMH COEIMHHUTEIbHBIMU
pacTpyOHbIMM TaTpyOKaMHU C PE3MHOBBIMU  KOJBIAMU C  MOCJIEAYIOLUUM
3aII0JIHEHUEM 3a30pa PaCTBOPOM Ha PACIIMPSIOIIEMCS LIEMEHTE.

['mankue xouuwsl Tpyo w3 ITHII, TIBII, IIII, [IBX c pactpybom uyryHHOMH
KaHAJIU3aIMOHHOM TpyObl TOTO K€ JuaMeTpa CJIEAYeT COCAUHSATH KPYTJIbIM
PE3MHOBBIM  KOJIBLIOM C TMOCJEIYIOUMM 3alloJIHEHUEM pacTpyba pacTBOpPOM
pacmmpsonierocss ueMeHTa. IIpu OTCyTCTBMH KOJIEL JOIMYCKAETCs IPUMEHECHHUE
COCIMHEHUN ¢ 3aJelIKOM pacTpyba MPOCMOJIEHHON MpPSAbI0 U PacTBOPOM
paclIMpsAONIErocsl LEMEHTa, MPU 3TOM BHYTPh KOHIIA IUIACTMAcCCOBOM JETalH
CIIelyeT 3alpeccoBaTb B HArpeTOM COCTOSIHUM OTpPE30K CTabHOH TPYOBI.
[ToBepxnocte TpyO0 u3 I[IBX wHa jnmHe pactpyba HaII€KUT OYMLIATh
pacTBOpUTENIEM, TMOKPBHIBAaTh CIOEM Kjies U OOCHIMAaTh TMECKOM, a IMOBEPXHOCTH
neraner u3 [THII, TIBII u I cienyer omiaBisaTe, mOCiIE Yero TakKe MOKPBIBATh
IIECKOM.

[TnacTmaccoByro TpyOy ¢ KepaMUUECKOW KaHAIM3AIMOHHOW TPYOOU TOTO ke
JIMaMeTpa HAIJICKUT COSAUHATh pacTpyOHOM BCTAaBKOM C OTOYPTOBAaHHBIM TJIAJIKUM
KOHIIOM. PacTpyOHyt0 miens ciaeayeT 3aAebIBaTh JIbHSIHOW MPSAJIbI0, TPOITUTAHHON
pacTBOpOM TMONMU300yTHIIEHA B OeH3uHEe (cooTHoumieHue 1:1) ¢ mociemyromum
3al0JIHEHUEM 3a30pa pacTBOPOM Ha PACIIMPSIOIIEMCS LIEMEHTE.

[TmacTmaccoBbie OTBOAHBIC TPYObI HAPYKHBIM AuaMeTpoM 40 MM OT CH(OHOB
YMBIBAJILHUKOB, MOEK 1 BaHH K CETU BHYTPEHHEN KaHaIu3aluu auaMmeTpom S0 MM
CleAyeT MPUCOEOUHATH C MoMollbio mepexoga 50x40 MM wiIM mepexoaHoi
PE3UHOBOU JIETAJIH.

KaHanu3annoHHbIE CTOSIKM, CMOHTHPOBAHHBIE B CAHUTAPHO-TEXHUYECKUX
KaOWHAX, CIEAYeT COCAMHSTh MEXKIYITaKHOW BCTABKOHM, BBHITOJHCHHOW B BHUIE

OTpe3Ka IIacCTMAacCOBOW KaHAIU3AIMOHHOU TPYOHI.



CoeauHeHue  MJIACTMAacCOBOIO  BOJOCTOYHOIO  CTOSIKA C  YYTYHHOH
BOJIOCTOYHOW BOPOHKOM CIIEAYET MpeaycMaTpuBaTh Ha IUIACTMACCOBBIX WIIH
CTIbHBIX TMepexoAaHbix Jgeraisx. CoeauHeHWE CTalbHOrO marpyOka ¢
MJIACTMACCOBOM TPyOOHM ClIelyeT BBINMOJIHATH C TOMOIIBI) KOMIIEHCAIIMOHHBIX
naTpyOKOB, YIUIOTHSIEMBIX PE3MHOBBIMU KOJbI[AMHU, a Takke Ha (uaHmax c
WCIIOJIb30BAaHUEM TOJUATWICHOBBIX BTYJIOK TMOJA (IaHIbl WIM NaTpyOKOB C
YTOJIIIEHHBIM OypTOM. B 3aBUCHMOCTH OT BHJIa COEIMHEHUSI BOPOHKH CO CTOSIKAMHU
(mpsMOro WM € OTCTYIIOM) CTaJbHbIE TMEPEXOJHBIC JI€Tadu  CJEIyeT
npeaycMaTpuBaTh MPSIMBIMUA WM WU30THYTBIMU C YCTPOMCTBOM JUIsi TPOUYUCTKHU
CTOSIKA.

CoenvHeHNE  BOJAOCTOYHBIX  CTOSIKOB  CO  CTAJIbHBIMM  OTBOJHBIMH
TpyOOINpPOBOAaAMH, MPOKJIAILIBAEMBIMU B IOJIBAJIAX 3AAHUN 1711 OTKPBITOTO BBITYCKa
JIO’KJIEBBIX BOJ] HA OTMOCTKY 3/IaHHUS, CIEAYyET MPONU3BOIUTH, UCIIONB3Ys (PIIaHIIeBbIC
COEIMHEHUS WIIH MIEPEXOIHBIE JIETAIIH.

[Ipu cOopke pe3bOOBBIX COEIWHEHUW IJJACTMACCOBBIE HAKUIHBIE TalKu
JOJDKHBI OBITh HABEPHYTHI Ha BCIO JUIMHY PEe3bObl TallKH, MPU 3TOM JOJDKHA OBITH
COOJII0JIEHAa COOCHOCTh METAJNIMYECKUX U TUIACTMACCOBBIX JieTajneil. [loBepxHOCTh
pe3b0bl METATUYECKOM JIeTalu JOHKHA ObITh pOBHOM, YUCTOM U 0€3 3ayCEHIIEB.

3aTsSKKY HAKUAHBIX TaeK CIEeAyeT MPOW3BOAUTH CHEUUAIBHBIMHU KIIFOUaMHU.
[IprumeHeHne ra30BbIX KIOUEH HE TOMYCKaeTCsl.

[Ipu MoHTaxe cucteM OBITOBOM KaHAIM3AIMU TMPU COCIUHEHUU TIAIKUX
KOHIIOB UYTYHHBIX JE€TAJIEH C TJIACTMACCOBBIMH TpyOaMu WJIM TJIAJKOr0 KOHIIA
IJIaCTMAcCOBOM TPyObl ¢ YYT'yHHBIM pacTpyOOM Ha PE3MHOBOM KOJBIE CIEAYET
WCIIOJIb30BaTh UYTYHHBIE JieTaqu 0e3 HaIUIbIBOB M PAaKOBUH Ha pabodmx
MMOBEPXHOCTSIX.

KoHomnaTky 1 YeKaHKH MPH 33/I€JIKE CTHIKOB MPSAIbI0 U IEMEHTHBIM PACTBOPOM
JIOJDKHBI MMETh TJIaJKYI0 IMOBEPXHOCTh M CKpYIJICHHBbIE KpOMKHU. B mporecce
paboThI HE TOHKHBI HAHOCUTHLCS YAaphl MO MJIaCTMACCOBBIM JICTAJISIM.

[Ipy ycTaHOBKE CaHUTAPHO-TEXHUYECKUX KAOWMH Ha MEXKIyITaKHBIC

NEPEKPBITUA ILIIACTMACCOBBIC KaHAJIWM3aIWMOHHLBIC TI)Y6I>I JOJDKHBI COCOMHATHCA



MEXIy COOOW TIpH CTPOTOM COOJIIOIGHUH COOCHOCTH CTOSIKOB. CoeauHeHue
MEXKIY3TAKHBIX BCTABOK CO CMEXKHBIMHU JIETAISIMU CIIEAYET OCYILIECTBISATH C
MIOMOIIIBI0 PE3WHOBBIX Kojiell. CoeMHEHNEe KaHANW3aIMOHHBIX TPpyO U (PaCOHHBIX
yacTeu cleayeT MPOU3BOJIUTh C UCIOIb30BAHUEM MPUCIOCOOIECHUN TUMA IEMTHBIX
KIJIFOYEH ¢ 3a)KUMHBIMHU YCTPONCTBaMH, CHA0KEHHBIMH PE3MHOBBIMHU MPOKJIAIKAMU
U 00eCIeUnBAIOIIMMH COXPAaHHOCTh M IIJIABHOE IIEPEMEIEHHUE IIJIaCTMACCOBBIX
JeTajie

Jlns MOHTaka TUTACTMACCOBBIX CH(OHOB, MEPEIUBOB M BBIMTYCKOB CIEIYET

INPHUMCHATH TOPHOBBIC U HAKUAHBIC KIIFOYH.
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Puc.12.4 Topyosvie u HakuoHbvle KIioUU

[Ipn wucnosnb3oBaHUM OYXT JUISI BOJOCTOYHBIX CTOSKOB TOTOBYIO IIIETh
HaMaTbIBaIOT Ha OapabdaH, KOTOPHIH TOKEH UMETh HEOOJIBIIIYI0 KOHYCHOCTD.

[Tocie HaMOTKH OYXTY HEOOXOIMMO 3aKPEMUTh JTACTUIHBIMU (BEPEBOYHBIMU,
CTaJIbHBIMHU, TUTACTUHYATBIMHU WJIM JIp.) XOMyTaMH He Oojiee deM depe3 1,5 M 1o

JJIMHE OKPYKHOCTH.

12.2 llpokjiagka BeHTWISIHMOHHBIX KAHAJIOB BHYTPEHHHX

HHKCHCPHBIX CUCTEM.

Boznyxo3abopHbie NpuOOpPHI MPUTOYHBIX BEHTHISIITUOHHBIX  CHCTEM

pacnojiararoTCda MMpucTaBHbIMU K HAPYKHOMY 3AaHHWIO MJIM BBIHOCATCA B 3CJICHYIO



30HY Ha KaKOE-TO PacCTOsIHUE OT MoMelleHus1. BbIOOp MecTa JUKTYeTCsl yCIOBUEM
MOCTYIUICHHUS B CUCTEMY HE3arps3HEHHOTO HApy>KHOTO Bo3yxa. Bo3ayxo3abop kak
Opy MEXaHWYeCKOW, TaK W TpH MPUPOJHON BEHTWISAIUMU HEOOXOJIUMO
YCTaHaBIIMBATh HA OTMETKEKE HE HUKE 2 M, & B 3€JIEHOM 30HE HE HIKE | M OT ypOBHH
IPYHTa JI0 HU3a Npope3a.

Boznyxo3abopabie prOopsl HEOOXOUMO yCTaHABIMBATH HA PACCTOSIHUU
He MeHee 10—12 M mo ropu3oHTanu U HE MEHee 6 M MO BEPTHUKAIM OT MECT
MPOSIBJIICHUS] MCTOYHMKOB BpPEIHBIX ciiydaeB. KOHCTpYKTHBHO BO31yX03a00pHbIE
MPUOOPHI BHITIOIHSIOT B BUJIE OTJAEIBHO BEIHOCHOM IIaXThl WU B BUJI€ IPUCTAaBHOM
IIaXThI JIJI1 CHCTEM BEHTUJISALIMM, B KOTOPHIX TPUTOUHBIE KAMEPHI PaCIoiaraloTcs B
MOABAJbHBIX IOMEIICHHUSIX. ECIM NpUTOYHBIE KaMepbl paclojaratorcs Ha
IJIONIA/IKAX ~ MPOMBIILICHHBIX  MOMENIEHUM, BO31yX03a0OpHbIE  MPUOOPHI
MOHTHPYIOTCS B HAPYKHBIE CTEHBI. [{J15 MpeI0TBpaIllEHUs] TOCTYTUICHUSI HAPYKHOTO
XOJIOJIHOTO BO3/yXa B MOMEIICHHUE 3/IaHus NpU Hepabodell cucTteme BEHTUIISIUU
BO3/1yX03a00pHBIE MPUOOPHI O0OPYAYIOTCS MHOTOCTYNEHYATHIMHU yTEIJICHHBIMU
KJIallaHaMHU.

Crenbl 3a00pHBIX MAXT YTemsaroTca. CKOpPOCTh JBMKEHHS BO3JyXa B
KMBOM IMIONEPEYHOM CEUYEHUM BO3AYyXOINPUEMHBIX JKAIIO3U MPU MEXAHUYECKOU
BEHTWISIIUU OepeTcs B pejenax 2-4 M/c; B KaHajaxX MPUTOYHBIX MIAXT - 2-6 M/C; B
rOPU30HTAJIBHBIX 3a00PHBIX KaHajax - 9- § m/c.

[Tonaya u yianeHnue Bo3ayxa B IOMEIICHUSAX 3JaHUI OCYIIECTBIIETCS Yepe3
BXOJHBIE M BBIXOJHBIE MPOEMbI COOTBETCTBYIOIIUX BEHTWISIIMOHHBIX cUCTEM. B
MOMEIIEHUSIX TPAKIAHCKUX 37aHUN TPUTOUYHBIA BO3AYX PEKOMEHIYETCs M0AaBaTh
yepes YTBEPKIACHHBIE TUIIOBbIE KOHCTPYKIIMU BO3ayXxopacupeaenurenen tuna PP u
BIIEIl nns momemenuii Beicotor 10 4 M, BAIYM, B/, octanbHbIe 1715 OoJiee
BBICOKHMX. PacdeT Bo3ayxopacnpeaenureneit ciaeayeT HauuHaTh ¢ BHIOOpa UX THTIA,
TUMOPA3MEPOB M KOJIMYECTBA MPHU YCIOBUH, YTO CKOPOCTh BO3AyXa Ha BBIXOJAE U3
Hux paBusercs aiis PP u BIIEII - 3 M/c u 4-6 m/c qyist BIIVM u Be1OUpatoT cxemy

BO3AYyXOpacCHpCaAcICHUs. I[J'IH BBITSDDKKM BO3AyXa W3 TIOMCIHICHUS HMCIIOJb3YIOT



KaTIO3UNHBIEC pelIeTKH. PexoMeHTyemMble CKOPOCTH ABMKEHUS BO3/AyXa B CEUCHUH
pemietku 1-2 m/c mpu Mmexanndeckom nooyxaenuu, 0,5-1 M/c mpu TpuUpoOTHOM.

B oO011ecTBeHHBIX 3JaHUSX TPUTOYHBIE U BBITSKHBIE KaHAJBI C PEIIETKAMHU
OOBIYHO pacmojararmT Ha paccTostHUH (0,5 M OT MOTOJKA B TNIOCKOCTH OJTHOM CTEHBI
IpyU BO3MOXKHO OOJBIIEM pAaCCTOSHUM MEXAY HUMH. [IpuMeHsAIOT Tak ke
pacnoyioKEHUE KaHAJIOB B MIIOCKOCTU MPOTHUBOIOJIOXKHBIX (TIONEPEYHBIX) CTEH U
neperopoiok. Mcmonb3yercs Tak ke ModTaxHas (BIOJb KOPUIOpa) MPOKIIAIKa
TOPU30HTAJIBHBIX COOPHBIX KAHAJIOB C BBIITYCKOM BO3yXa 4Yepe3 OTBETBJICHHS B
OTHeNnbHbIe moMmenieHus. [losTaxHble KaHaiabl OOBEAMHAIOT B BEPTHUKAIBHBIN
KOJUIEKTOP C MPUCOEINHEHUEM K HEMY TOJI TOTOJIKOM BBITIENEKAIIETO ATaXKa.

[IputouHble BEpTHKAIbHBIE U  BBITSUKHBIE  KaHAIbl  OOBEIUHSIOT
TOPU30HTAIEHBIMH MarucTpalbHBIMU KaHaJaMH (BO31yX0BOJIaMH),
MPUCOEIMHEHHBIMU K BBITSKHBIM M IIPUTOYHBIM YCTAHOBKAM.

B oOmiecTBeHHBIX 31aHUAX CIEAYEeT MpeaycMaTpUBaTh BO3JYyXOBOJbI U3
HEMETAITMYECKUX MaTEepPHaIOB, a MPH HATUYUU BHYTPEHHUX KallUTAIbHBIX CTCH B
HUX CJIeJlyeT pacnojaratb BEPTUKAJIbHBIC BBITSXKHBIE M IPUTOYHBIC KAHAJIBL
Pa3mepsbl kaHaI0B - BO3AyX0BOJOB KpaTHbIE pa3Mepy Kkupnuya, To ectb 140x140mm,
140x270mM. PaccTosiHMe MEXTy CTEHKAaMH KaHAJIOB JOJHKHO OBITh HE MEHBIIE
140mMm.

[IpucraBHBIC BEpTHKAIBHBIE U TTOJIBECHBIC TOPU30HTAIBHBIE KAHABI MOTYT
OBITh U3 OCTOHHBIX M JKEJIE300CTOHHBIX 3aMKHYTBHIX OJIOKOB, acOECTOIEMEHTHBIX
Tpy0 #u KOpOOOB, NIIAKOOETOHHBIX, KEPAM3UTOOCTOHHBIX, IIJIAKOTHUIICOBBIX,
MIEHOTJIMHUCTHIX U MIEHOCTEKIISTHHBIX TIJTUT.

[IpoknagpiBaeMble pAIOM KaHaibl CO CTEHKaMH M3 COOPHBIX IUIAT
HEOO0XO0MMO MPEAYCMaTPUBATh C CAMOCTOSITEIbHBIMA CTEHKAMH MEXKy HUMH JIJIs
IpeIOTBpaLICHHS] BO3MOXHOCTHU MepeTeKaHus BO3JyXa U3 OJJHOTO KaHalla B Ipyrou
Yyepe3 HEIJIOTHOCTU CTEH.

B MOKpBIX MOMEMIEHUSX BO3AYXOBOABl yCTPAaMBAIOT W3 TOHKOJIHMCTOBOU
OLIMHKOBAHHOM cTanu. Bo3ayxoBoabl, MPOKIAgbIBAEMbIE B BEHTHISLIMOHHBIX

KaMcEpax OT INPUTOYHBIX M BBITAKHBIX YCTAHOBOK C MCXaHHUYCCKHUM H06y}K,Z[€HI/ICM



JUIs y100CTBAa MOHTaXa M Pa3MEIIECHUs, IPOCKTUPYIOT MPSIMOYTOJIBHOTO CEYEHUS U3
TOHKOJIMCTOBOM CTalM, a JJIsl BO3JyXOBOJOB, MPOKJIAIbIBAEMBIX IO YEpPAAKY K
BO3/IyXOpacnpeleTuTeNIbHbIM I1ad)0HaM, peKOMEHIYETCSl KPYTJIOe CEUCHUE.

Ha BBITSDKHBIX M OPUTOYHBIX KaHajlaX B OTAEJIbHBIX KOMHATax
YCTaHABJIMBAIOT PETYIUPYEMbIE KATIO3UMHBIC PEIIETKH WIIH 1IeJIeBbIe THIa P.

Brimyck Bo3tyxa B 3ajax, ayJUTOPHUSAX U IPYTUX NPEAYyCMATPUBAETCS YEPE3
IPUTOYHBIE pEryJiupyeMble pemeTkn Ttuma PP, ycraHaBiamBaeMble B CTEHAx
TOPU30HTAIBHBIX KAaHAJIOB WM Yepe3 IOTOJIOYHBIE BO3AYyXOpPACIPEACIUTENH
pa3NUYHBIX THUIOB, MPHUCOEIMHAEMBIX K BO3JYXOBOJIaM, IMPOKJIAJbIBAEMbIM Ha
yepaake.

IIpuTOUYHBIE YCTAaHOBKHU PACIIONAraroT, KaK MMPaBUIIO, B MOJBAJIC HA IIEPBOM
3TaXe 3/aHHsl B CHEUUAIbHO BBIJCICHHBIX MOMEUIEHUSX C YYETOM YAO0OHOro
pa3MelIeHus BO3yX03a00pHbIX ycTpoicTB. Bo n3bexxanue nepenayun nyma yepes
NIEPEKPBITHSL U CTEHBI HE JOIYCKAETCs pacIoyiaraTb IPUTOYHBIE YCTAHOBKH I1OJ
3pUTEIBHBIMU  3ajlaMU, 3ajlaMd  COBEUIAHWM, ayJUTOPUSIMU U JPYTUMHU
NOMEIICHHUAMY, KOTOPBIE XapaKTEPU3YIOTCS MOHWKEHHBIM YPOBHEM 3BYKOBOIO
JTaBJICHHUS.

[TomemieHus: BEHTWISIIMOHHBIX KaMmep JOJDKHBI MMETh YJIOOHBIN BBIXOJ
HapyXy, B JIECTHUYHBIE KJIETKM WJIA KOPUIOPHI BCIIOMOTaTEJIbHBIX IMOMELIEHUMN.
Heobxoaumo Takke MperycMaTpUBaTh MOHTAXKHBIE MPOEMBI ISl BO3MOKHOCTH
3aMeHbl O00OpyJOBaHUS B TMPOLECCe OHKCIUTyaTallud, a TakXke MOJAbEMHO-
TpPaHCIOPTHBIE CpeaCcTBa (OJIOKU, TaTH, MOHOPEILCHI).

Bo3ayxo3abopHble penieTky ycTaHaBIMBAIOT Ha BhICOTE HE MeHee 2,0 M oT
YPOBHSI 3€MJIM C HAUMEHEE 3arPsI3HEHHOW CTOPOHBI 3/1aHUsA. BO3MOYXKHO yCTPOMCTBO
OTIEJIBHO CTOSIIIMX MPUTOYHBIX IIaXT, PACIOJOKEHHBIX B 3€JICHOH 30HE.
BBITSDKHBIE ~ YCTAaHOBKM ~ PaclojlaralOT B BBIIEJEHHBIX  HECTOPAEMBIMU
NEPETOPOJKAMH MOMEIICHHUAX Ha YEepJaKe WIM Ha TEXHUYECKOM 3Taxe. K Hum
JOJDKEH ObITh oOecriedeH YAOOHBIM JOCTYN uepe3 JECTHUYHbIe KieTku. llpu
IPOEKTUPOBAHUM CJIENYET CTPEMUTHCA K PA3MELIEHUIO NPUTOYHBIX M BBITSKHBIX

YCTAaHOBOK B ILCHTPC I[&HHOﬁ CHUCTEMBI, C TCM YTOOBl MaKCHUMAaJILHO COKpAaTUTH



IPOTSHKEHHOCTh, BO3IyXOBOJIOB. B ciydae ycTpolcTBa pELMPKYJALUU HHOTIA
yIOOHO TMPUMEHATh OJWH  PELUPKYJISALHOHHO-BBITSDKHOW — BEHTHWIATOP H
pacrnoyiaraTe €ro psaoM C IPUTOYHOM ycTaHOBKOW. IIpm 3TOM 4HacTte BO3ayxa
HaIpaBJISIeTC Ha PEUUPKYJSIUIO, a OCTalbHOW BhIOpachiBaeTcsi Hapyxy. Ha
OTBETBJICHUAX BBITSKHOTO U pe-LIUPKYJIALMOHHOTO BO3/lyXOBOJIOB
IIPENYCMAaTPUBAIOT YCTAHOBKY PETYJIMPYIOLIUX 3aCIOHOK.

Pacuer BozmyxopacnpeneneHus Npou3BOAUTCS IJI1 OCHOBHOI'O MIOMEIICHUS
U 3aKIIOYaeTcss B  BBIOOpE BO3AYXOpacHpEENUTENIeH, yIOBIETBOPSIOLUINX
CJIEIYIOUM TPEOOBAHMSIM:

-CKOpPOCTh BO3/lyXa B PUTOYHOM CTPyE Ha BXOJE B padOUyIO 30HY JIOJKHA
OBITH HE O0JIee JOMYCTHUMOIA.

-pa3HOCTh TEMIIEpATyp BO3yXa Ha BXOJ€ B pad0OUyI0 30HY JOJKHA ObITh HE
0oJee 10ImyCTUMOM.

-1 HACTUJIAIOIIUXCS CTPYH pacCTOsIHUE, HA KOTOPOM CTPYS OTPBIBAECTCS OT
HOTOJIKA Xorp, JOJDKHO OBITH HE MeHee 0,75 IUIMHBI MOMELIEHMS 110 HAalpPaBICHUIO
JBUKEHUS CTPYH.

Jlist obecrieueHHs] apXUTEKTYpHbIX TpeOOBaHW B OCHOBHOM IOMEIIEHUU
31aHUS PEKOMEHIYETCS B KayeCTBE BO3AYXOPACHPENCIIUTENIEH IPUHUMATHL IS
MIOMEIIEHUI BBICOTOM 10 3M MPUTOYHBIE PETYIUPYEMBIE PEILETKH, a JUIsl BBICOKUX
ITOMEIIEHNN - TOTOJIOUHbIE Bo3nyxopacnpenenurenu tuna B/, BJIYM u npyrue.
Bo BcnomorarenbHbIX NOMEUICHUAX 31aHUS IPUTOK BO3JyXa OCYILIECTBIIIETCSA C
MOMOILbIO  MPUTOYHBIX peryiupyemMbix pemérok. Ilpu BeiOope pemérox
PEKOMEHTyeTCsl IPUHUMATh CKOPOCTh BO3/yXa B )KMBOM CEUECHUHU PEIIETKU HE OoJiee
3 m/c.

ABpOoJIMHaMUYECKUII  pacdyeT MPOM3BOAMUTCS Uil  BBIOOpAa  CEUECHHM
BO3/YXOBOJOB U OIpPENEICHUs NOTEPh AABJICHUA B CHUCTEME BeHTWsALMU. llepen
HAYaJioOM pacyeTra HeoOXOJUMO MOCTPOUTh aKCOHOMETPUUECKYIO CXEMY CHUCTEMBI,
BBIOpAaTh MAarucTpalb, T. €. IENOYKY MOCIEI0BATEIbHO PACIIONIOKEHHBIX YUYaCTKOB,
CyMMa MOTepb JaBJICHUS Ha KOTOPBIX OKaXKETCsl Hauboubleld. Maructpais cienyer

pa?>6I/ITI> Ha OTACIBbHBLIC YYA4aCTKH, KaXXKIAOMY H3 KOTOPBIX H€O6XO,Z[I/IMO IMPUCBOUTD



MOPSIIKOBBI HOMEp, HAYMHAsS C YYacTKa C HAWMEHBIIMM pPacxXxoioM. 3aTeMm
OUYepeTHBIC TOPSIIKOBBIE HOMEpa MAIOTCS y9acTKaM OTBETBIICHWH, HAa KaKIOM W3
KOTOPBIX YKa3bIBa€TCSA €ro JUIMHA B METpax M PAcXoJl MPOXOJSIIETO MO HEeMy
BO3yXa, M>/u.

AdpoaMHAMUYECKUN pacdyeT CUCTEMbl BEHTHUJISILIUM COCTOUT M3 JABYX ATaIlOB
— pacyeTa y4acTKOB OCHOBHOI'O HampaBjeHUs (MarucTpajin) U pacueTa OTBETBICHUN
C YBSI3KOU TTOTEPH JIABJICHUS B HUX.

PasMepbl oTBepcTUil ApOocCeNbHBIX AuadparM ONpeaesIOTCs MO TadaulaM,
MIPUBEACHHBIM B CIIPABOYHOM JIUTEpaType

Bo3nyxo3abopHbie OTBEPCTHS pacrojiaraloT Ha pacCTOSIHUM HE MeHee 1 M
OT YPOBHS YCTOMYMBOI'O CHETOBOI'O MOKPOBA, HO HE HIKE 2 METPOB OT YPOBHS
3eMJIM M 3aKPBIBAIOT JKATIO3UHHBIMU PEIIETKAMH, TIOCIIe KOTOPBIX YCTaHABIUBAIOT
KJIaITaHbl BO3AyIIHBIEC yTerieHHbple KBY.

BeHTuasaTOpEl M 2JIEKTPOJABUTATEIN HEOOXOAMMO YCTAHABIMBATH Ha
BUOPO- W 3BYKOM3OJHPYIOMIMX OCHOBaHUSAX. CO CTOPOHBI BCACHIBAHHUS H
HarHeTaHWs y BEHTWIATOPOB MOHTHPYIOT d3JIACTMYHBIC BCTaBKH W3
MIPOPE3MHEHHON TKaHU WJIM U3 CTEKJIOTKaHu. Bo n3bekanue nepenayu mryma mo
BO3IyX0BOJaM HEOOXOIMMO MPEAyCMaTPUBATh IITYMOTTYITHATEIIH.

EcrecTBeHHYIO BBITSKKY W3 IOMEIICHUH CIEAyeT IpeaycMaTpuBaTh M3
NOMEIICHUI yepe3 000CO0IeHHbIE BEHTUISIIMOHHBIE KaHAJIbI, PACIIOJIOKEHHBIE BO
BHYTPEHHHMX CTEHAxX, WJIM IPUCTaBHBbIC KaHaIbl. Pa3Mephl KaHAJIOB B KUPIUYHBIX
CTCHaX NMPUHUMAIOTCS KPaTHBIMH pa3MepaM IOJIOBUHBI KHpHu4a. MUHHMAaJIbHOE
pacCTOSTHUE MEXKIYy OJHOMMEHHBIMH KaHajaM{ — II0JIOBHHA KHUPIHYA, MEXKIY
KaHaJIOM M JIBEPHBIM IPOESMOM — ITOJITOpA KUPIIHYA.

[Tpu yeprayHOM TTOKPBITUH B OJHY CHCTEMY MOXHO OOBEIUHATH HECKOJIBKO
PSAIOM PACIOJIAraroIMXCsl BEHTHISIIMOHHBIX KaHAJIOB.

IIpucraBHbIC BEpPTUKAIBHBIE M IIOJBECHBIC TOPH30HTAJIbHBIC KaHAIIBI
BBITIOJTHSIIOT W3  OETOHHBIX U JKEJIe300€TOHHBIX  3aMKHYTHIX  OJIOKOB,

acOEeCTOIEMEHTHBIX TpYyO, [UTAKOTUIICOBBIX, UTaKOOETOHHBIX,



KepaM3UTOOETOHHBIX TUIMT. BO BIaKHBIX MOMEIIEHUAX MPUMEHSIOT BO31YXOBOIbI
13 TOHKOJINCTOBOM OLIMHKOBAHHOM CTaJIH.

[ToTepu naBiaeHUs B MarucTpaibHBIX Y4acTKaX CHUCTEMbI JIOJDKHBI ObITh HE
00JI€€ pacCYUTAHHOT'O BBIIIE PACIOIAraeMOT0 JIABJICHHUS.

B okunbiX, OOIIECTBEHHBIX W KOMMYHAJIBHBIX 3JaHMSX BBITSKHbBIE
BEHTWISIHUOHHBIE BEPTUKAJIbHBIE KaHaJbl MOKHO YCTpPamBaTb BO BHYTPEHHHX
KHPIUYHBIX CTE€HAX, M3 CIEUUAJbHBIX BEHTWIALMOHHBIX OJOKOB, B ITyCTOTax
BHYTPEHHHUX CTEH U3 KPYIHBIX OJIOKOB, B BUJI€ IPUCTABHBIX KaHAJIOB Y BHYTPEHHHUX
CTEH U MEpPEropojoK, B BHJE acOECTOLUEMEHTHBIX KaHaJOB, PacloJlaraéMbIX B
MyCTOTaX KUPIUYHBIX CTEH.

He pexoMeHayeTcs pacnojlaraTb BEHTHISILMOHHBIE KAaHAJbI B TOJIIE CTEH
NOMEIICHUI, WMEIIIHUX MOBBIIIEHHYIO BIIAXKHOCTh BO3/yXa; HE pa3peuiaeTcs
pa3MEICHNE BEHTUISLMOHHBIX BBITSDKHBIX KAaHAJIOB B HAPY)KHBIX CTEHAaX BO
n30eXaHue KOHIACHCAIIUY BOASIHBIX I1apOB.

MuHUMaNbHOE CE€YEHUE BEHTWISLMOHHBIX KaHAJIOB, YCTPAaWBAEMbIX BO
BHYTPEHHUX KMPIIMYHBIX CTEHAX, JOJHKHO COCTABIIATH IMOJKMPIMYA HA MOJKUPIIAYA
(140x140 ™mM). TonmuHy CTEHOK KaHAJIOB W TOJIIUHY IPOCTEHKOB MEXIY
OJIHOMMEHHBIMH KaHAJIAMH IPUHUMAIOT HE MEHEE pa3Mepa MOJKUPIIAYA, a TOJILIUHY
IIPOCTEHKOB MEXJy Pa3HOMMEHHBIMM KaHaJlaMH — HE MEHEE pa3Mepa KUpIHhya
(250 mm). Pa3mepsbl ceueHusi KaHAJIOB B KUPIHUYHBIX CTEHAX CIEAyeT MPUHUMATh
KpaTHbIMHU paszMepy noskupruya (140 mm). Kanaibl BO BHYTpEHHUX KUPIUYHBIX
CTEHAaX pa3pemaeTcsl yCTpanuBaTh Ha paccTOSsHUM He MeHee 380 MM OT JBEpPHBIX
IIPOEMOB U CTBHIKOB CT€H. BHyTpeHHHE MOBEPXHOCTU CTEHOK KaHAJIOB BBITOIHSIOT
IJIaJIKUMU C 3aTUPKOU IIIBOB.

[Ipy OTCYTCTBMM KHUPIUYHBIX KalUTAIbHBIX BHYTPEHHUX CTEH JENal0T
NPUCTAaBHbIE BEHTUWIALIMOHHBIE KaHAJIbl U3 OJOKOB WM IJIUT (LLIAKOTUIICOBBIX U
[IJITAKOOETOHHBIX, OETOHHBIX, TUIICOBOJIOKHHUCTBIX, IIJIAKOOETOHHBIX MyCTOTENbIX,
MEHOTJIMHUCTBIX U TEHOCWIMKATHBIX), M3 acOeCTOIEMEHTHBIX TpyO, JTUCTOBOM
CTaJId, IiacTMaccel. MuHnManeHoe ceyenue kaHanoB 100X150 mMm. IIpucrtaBHble

BCHTUJLINMOHHBIC KaHaJIbl B IIOMCIICHHAX C HOPMAJbHBIM TCINIOBJIA)KHOCTHBIM



PEKUMOM BBITOIHSIOT U3 IUIAKOTUIICOBBIX U TUIICOBOJIOKHUCTBIX IUJIUT TOJIIIMHON
35 MM, a B IOMENICHUSX BJIQXKHBIX — M3 IIIAKOOCTOHHBLIX MW OCTOHHBIX ILIHT
toamuHod 40 MM WJIM W3 TOHKOW JIMCTOBOWM CTajd, OKPAIICHHOW MAacCisHOU
KpPaCKOM.

[IpucTaBHBIE KaHAJIBI PACIIONAralOT Y BHYTPEHHUX CTEH WM MEPETOPOIOK,
a Ipu HEOOXOMMOCTH U Y HApY>KHBIX CTEeH. B mocienHem ciyyae Mex1y CTeHOH 1
KaHaJIOM YCTPAaWBAIOT BO3AYIIHYIO MPOCIOWKY TOJIIMHOW HE MeHee 50 MM Win
yTEIUICHUE.

B coBpeMEHHOM CTpPOMTENBCTBE I LEICd BEHTWISUAM HaXOOAT
MPUMEHECHHUE CIEeIHAIbHBIE BEHTWIALIMOHHBIE OCTOHHBIE OJIOKM C HAKJIOHHBIMU
KaHaJlaMM M BECHTWISIIMOHHBIE CTECHOBBIC IMAHEIM C BEPTUKAJIBbHBIMU KaHaJaMH,
YCTaHaBIIMBAEMbIE B KQUECTBE NEPETOPOJIOK.

I'opuzoHTaNBHBIC BEHTHJISIIIUOHHBIC KaHaJbl, COCJIMHSIOIINE
BCHTUJIMPYEMbIC TOMEIIEHUSI C BEPTUKAJIbHBIMM BBITSDKHBIMU — KaHaJIaMH,
YCTpauBarOT MOABECHBIMU WM MOJAIIMBHBIMU (B Kopumopax). MHorga B kauecTse
KaHAJIOB MCIOJIB3YIOT ITYCTOTHI OCTOHHOTO HACTHJIA TTEPEKPHITHH.

[Ipu npoxkmanke Ha 4YepAakax WIM B HEOTAIUIMBAEMBIX MOMEIICHUAX
BBITSDKHBIX BEHTWISIMOHHBIX KaHAJIOB JJIsi yAAJICHUS BO3AyXa U3 JKHIBIX
MMOMEIIEHU M KJIACCOB HX BBIMNOJHSIIOT W3 ABOMHBIX IIJIAKOTHIICOBBIX ILJIUT
TOJNIMHON Kaxaast 40 MM C BO3AYLIHOW MPOCIOWKON MEXKIY HUMHU TONIMHON 40
MM, a IS yAAJCHUs BO3JyXa M3 IMOMEIICHUM KyXOHb, CAHUTAPHBIX Y3JIOB U
JIOMOBBIX MPAaY€YHbIX — U3 IJIAKOOCTOHHBIX TUIUT. BEeHTUIAIIMOHHBIC KaHAJIbI Ha
YepAaKe MOXKHO BBIMOJIHATh TaKXE€ W3 PA3IMYHBIX NUIAKOTUIICOBBIX WIIH
NUIaK0OETOHHBIX TUIUT ToJmuHOM 100 MM. [t ycTpoiicTBa MpOKIIaapIBAaEMbIX Ha
yepAakax BBITSDKHBIX KAaHAJIOB CHCTEM BEHTWISUWHM TIOMEIICHUH C BBICOKOU
BJI&KHOCTBIO MOXET OBITh HCIIOJb30BaHA KPOBEIbHAS WIIM JINCTOBAas CTallb,
KOTOPYIO THIATEJIbHO OKpamuBarT. [Ipyn 3TOM cTanpHbIE BO3IYXOBOABI JOJIKHBI
OBITh TETUIOW30JIUPOBAHBI.

B OpoMBIIIIEHHBIX — 3JaHUSIX B CUCTEMAaX  BEHTWISUUU MPUMEHSIOT

CTAJIbHBIC BO3AYXOBOJALI KPYIJIOIO M IIPAMOYI'OJIbHOI'O CCUYCHHA. HpC,Z[HO‘ITCHI/Ie



CIENYET OTAABATh BO3AYXOBOJIAM KPYyTJIOro ceueHus. [IpumMeHeHne BO31yX0BOIOB
MPSMOYTOJIBHOTO CEYCHHS JTODKHO OBITh 00OCHOBAHO TPEOOBAHUWSAMHU CO3MAHHS
OTPEICICHHOTO MHTEPhEPa B 1I€Xe HUJIU B TIOMEIICHUH JINOO UHBIMU YCIIOBUSMH.

Jlns mepemenieHust Bo3ayxa ¢ temmeparypoil o 70° C u HOpManbHOU
BJIAJKHOCTBIO MO>KHO MPUMEHSTH BO3AYXOBOJIbI M3 JIMCTOBOM WJIM KPOBEIBHOU
ctanu. [Ipu TpaHCIOPTUPOBAHUHU BO3/lyXa C MOBBIIICHHON BJIAKHOCTHIO, a TAKKeE
MpA MPOKIAJKE BEHTWIALMOHHBIX KAaHAJOB BHE IOMELICHUS MPUMEHSIOT
BO3yXOBOJbl U3 KPOBEIBHOW WJIM JIUCTOBOM CTAJIM C MOKPHITUEM M3 3aIUTHBIX
BOJIOCTOMKHX JIAKOB M KPACOK, a TAKXKE M3 IMOJUMEPHBIX MATEpPUATIOB WA U3
OIMHKOBAHHOM cTanu. i mepeMemieHusl BO3/1yXa, COAEPXKAIIEro XUMHUYECKU
AKTUBHBIE Ta3bl M Mapbl KHUCJIOT WM IIET0YEH, MPUMEHSIOT BO3IYXOBOJbI M3
KMCJIOTOCTOMKOM CTaJIM, TUCTOBOM CTaJM C 3aIUTHBIMU MOKPBITUSIMUA, CTABUHUIIA,
BUHMILIACTA, KEPaAaMHUKH M KHCJIOTOYIOpHOro OeToHa. B oOTAeNbHBIX cCiydasx
BO3MO>KHO IIPUMEHEHUE BO3AyXOBOIOB U3 AIOMUHMA. )11 mepeMeneHus Bo3ayxa
¢ temneparypou Beime 100° C, He coaepkalero XMMHUYECKA aKTUBHBIX Ta30B,
MPUMEHSIIOT BO3yXOBOIbI U3 JINCTOBOM CTalI TONIIMHOM 60jee 1 mM. B cuctemax
MMHEBMATUYECKOTO TPAHCIOPTa PEKOMEHAYETCS NPUMEHSTh BO3AYXOBOJBI W3
JINCTOBOM CTaJIM TOJIIIMHON HE MeHee 1 MM.

Kak yxe Obuto ckazaHo, JJii OOJBIIMHCTBA BO3IYyXOBOJIOB B CHCTEMax
MPOMBIIIJIEHHOW BEHTWJISALIMM TMPUHUMAIOT KPYIJIOE CEUYEHUE, TaK KaK OHO
XapAKTEPU3YETCSI MEHBIIMM COMPOTHUBICHUEM JABHKECHHUIO BO31yXa, MEHBIIUM
pacxoa0M MeTaljia M 00Jiee MPOCTHIM MOHTAKOM I10 CPABHEHUIO C MPSIMOYTOJIbHBIM
ceueHueM. [IpeumMyiecTBO BO31yXOBOAOB MPSIMOYTOJIBHOTO CEUEHUS 3aKII0YAETCA
B yI00CTBE WX pa3MEIICHHsI BHYTPU TTOMEIICHHSI.

Jns  oOyierueHusi MEXaHU3UPOBAHHOW 3aroTOBKHM  BO3JYyXOBOJOB W
(acoOHHBIX YacTel KPYTJIOrO M MPSMOYTOJBHOTO CEUCHHUS CO37aHbl HOPMAJH IS
HUX.

JInst BO3AyX0BOJIOB U (DaCOHHBIX YacCTeW KPYTJOTO CEYCHUsS YCTAaHOBJICHBI
cnenyromue nuametpsi: 100, 110, 125, 160, 200, 250, 280, 315, 400, 500, 630, 710,
800, 900, 1000, 1120, 1250, 1400, 1600 Mm.



Jns  cucrem  acnupanuu  (ObUIEYJANIEHHUs]))  JOMOJHUTEIBHO K
MEPEUYUCIIEHHBIM JIeNaloT BO3AyX0Bo sl nuametpom 140, 180, 225, 355, 560 mm.

J1J1s1 BO3JTyXOBOJIOB MPSIMOYT'OJIBHOTO CEUEHHS, BHITIOJIHAEMBIX U3 CTAIBLHOTO
aucta tonammHoi 0,7 MM, YCTaHOBJIEHBI cieayromue pa3mepbl ctopon: 160XHO0,
160X160, 160X200, 200X200, 250X200, 250X250, 400X200, 400X250, 400X400
n 500X250 mm, a u3 crampHOro Jjucra toammHouM 1 mMmM— ot 500X400 mo
2000X1600 MM (TpuHAILIATH pa3MEPOB).

Kpermnnenue BO31yX0OBOAOB KPYIJIOTO CEYEHHUSI MPOU3BOAUTCS C MOMOIIBIO

XOMYTOB ¥ KPOHIITEHHOB.

12.3 [loaroToBKa K YCTPOWCTBY BEHTHJISIIIUA

Takue mnpoembl OOBIYHO YCTPaWBAIOTCA BO BpeMs KIAJKH CTEHHBIX
IIOKPBITUM, IIOMEINAsACh BHYTpM HHX. Korma nokasarenud TOJIIIUHBI CTEHbI
PaBHSIOTCS 38 CAaHTUMETPOB, KJIAIETCS OUH P, a Koraa 64 caHTUMETpa, KIIaIeTCs
napa panoB. PasMepsl TpaaunuoHHOro cedeHust pasusitorcs 140 na 140
MITUMETPOB. [IpuMensieTcst ToT ke pacTBOp, KOTOPbIA HEOOXOAUM ISl KIIAIKU
cTpoeHus. Enie MOKHO MPUMEHSTh PacTBOP, CAETAHHBIN U3 TNIMHSAHOIO U IECOYHOTO
Marepuaa.

Ilepex co3maHMeM BEHTWIALMOHHOIO KaHajga CleAyeT 3alacTUCh
HEO0OXOAMMBIM MaTepHasioM. BriosiHe Mo 0i1eT NOTHOTEINbIN KUPIHY U3 KEPAMUKH.
Eme HeoOxoauM 11a0JI0H — €ro HECJI0KHO BBIIIOJHUTH CAMOCTOATEIBHO U3 JOCKH C
BbIpE3aMU, KOTOpbIE OyAYyT COOTBETCTBOBATh rabapuTaMu BEHTUIISIUU.

[TotpebyroTcs erie MHBEHTapHbIE OyHKH, MPEACTAaBICHHBIE MYCTOTEIbIMU
KOpOOKaMH, TOX€ H3rOTOBJIEHHBIMU U3 J0COK. Kak M KaHaibHOE CEe4eHue, MX
ITOKA3aTeIM BBICOTHI PaBHSIOTCS puMepHO 10 kuprinuen. YucTuTh KiIaaKky MOKHO
c moMoIpio mBaOpoBkHu. [locie 3Toro Bo3MOKHAa MPOBEPKAa BEHTUIISIIMOHHBIX
KaHaJIO0B, KOTOPAas BBIINOJHAETCS MTOCPEACTBOM MMPOBEPOYHOr0 1Iapa, AEPKAILIETOCs

Ha 100 MWITUMETPOBOM IIIHYPE.



CaMy KJIaJKy CleQyeT BBINOJIHATh BEPTUKAIBLHO, YTOOBI OHA CIBUTANIACh
npuMepHo Ha 380 MWUIMMETPOB OT ABEPHOTO IpoeMa. [[pIMoXon ¢ mpoeMom
CIIy’)kKaT B 3TOM Cllydae IPEKpPaCHOW H30JLMEH, YBEINYUBAIOMIECH KAaHAJIBHBIE
cTeHKHU. K ToMy K€ 3TO )KapOCTOMKNE MATEPHUAIIBI.

NCITIOJIb3OBAHUE TPVYb

Korga BBl nenaere BEHTWIALMIO, NMPOXOIALIYIO B CTEHE, HENb3s 3/€ECh
obolTHCh 03 uCnoyb30BaHUsI TpyO. BmecTe ¢ Tem mpocieaute, 4ToObl BCsKas
KOMHATa MMeJla CBOE YCTPOMCTBO BO34yX0BOAA. OJIMH BBIXOJ PACIIOJIOXKEH HaJ
(yHIaMEHTHBIM OCHOBAaHMEM MPUMEPHO Ha Mapy METpOB CBbIIIE. [[pyroil BeIxoxa
MOKET pacroyiaratbCcs Ha KPOBJIE U 3aHUMAETCS YAAJIEHUEM BO3AYILIHBIX MAacC W3
nomenieHus. IMEHHO K HeMy ITPOMCXOAUT CBOJI BCEX KaHAJIOB.

HeoOxoaumo, 4ToOBl TpyOHas cucTeMa BO3BBIIAJIACH NPUMEPHO Ha
METPOBOM BBICOTE HaJ KpoBien. HermocpeaCTBEHHO MO MOTOJIOYHBIM MTOKPBITUEM
pPacoJIOKEHBI OTBEPCTHUS I BXOJAA, KOTOPBIE MOTYT 3aKpbIBATHCSI C IIOMOIIBIO
3aCJIOHOK, PErYJIUPYIOIIMX BO3YIIHbIE TOTOKH.

Bo3MOXHO 00beTUHEHHs] BBITSDKHBIX CHCTEM CayHbl, a TaKKe€ KYyXOHHOTO
NOMEIICHHs, BAaHHOM KOMHAThI, a TaKxe Tyajlera. Takue OObeAUHEHUS
OKa3bIBAIOTCSl BO3MOKHBIMH Ha uepaayHoi koMHaTe. CMOTpuTe, 4TOOBI BO BCSIKOM
MECTE COEAVHEHMS YCTAHABJIMBAIMCH KpENKHUE YIUIOTHUTENH. Enie Bo3MOXkeH
MOHT@X TaKMX COEIMHEHHH BHYTPH MOTOJOYHOTO TOKPBITHS, YTOOBI OTHU
BBIXOJWJIM Ha KpOBIKO uepe3 dyepjaayHoe mnomemnieHue. Ha camom ueppake
OCYUIIECTBIISIETCS YTEIJIEHUE MTPOXOASIINUX TPYOHBIX CUCTEM.

Ecnu ucnonb3yroTcst CTOSKM 11 BBITSIKKHA €CTECTBEHHBIX BEHTHIISILIMOHHBIX
cucTeM, To OepyTcsi TpyOHbBIE YCTPOMCTBA, UMEIOIUE AUAMETP, paBHsomuics 150
Ha 125 munnumerpoB. Korga e MCMONB3YIOTCSA CTOSIKA U MPUHYAUTEIBHOU
BEHTWISILIMM, TOHAA00STCS TpyOHbIE CUCTeMbl, uMmerome auamerp 125 wa 100
MUWUTUMETPOB. Brpouem, BbBIOOp MOXKET ONPENENATHCA — ONpeAeIeHHBIMU
NPEANOYTEHUSIMU MOTPEOUTENS U €r0 (PMHAHCOBBIMU BO3MOYKHOCTSAMH.

Wuorga tpyObl nenaroTcs W3 TMONMMEPHBIX MOKPHITUN, OLIMHKOBKH WITH

O0eToHHOTO MaTepuaia. Bo BpeMs ycTaHOBKHU TPyObl OIYCKAIOTCSl MEX]y CTEHKaMH,



MIOCJIC Yero 3aIuBaroTCs rieMeHToM. Heo0xomumMo, 9To0b! BBIXOT BEHTHIISIIIHOHHON
TpyObl OBUT CIETaH MaKCUMadbHO TepMeTHYHO. C ITOW IENbl0 TPUMEHSETCS
PE3UHOBBIH, a TAKKE CUIIMKOHOBBIHN 371eMEHT. BBITSKHOI BO3/1yX0BOJ, a €111€ BBIXO]I
MOKET OBITh COCTMHEH MTOCPEICTBOM TO(PpUPOBAHHON TPYOHI.

[Ipyu HE0oOXOIUMOCTH BEHTUJISILIMOHHBIE IUJIACTUKOBBIE KaHAIbl MOTYT
JienaTbCsi B CTEHHOM TMOKPBITHM, JIaXe €CIM MocleaHee He o0JagaeT TOJICTOU
tomuHoM. Ente MoxkHO nenath mpoeM u3 120 MISITUMETpOBOTo acOeCTOIEMEHTa,
KyJla OIycKaeTcs Tpy0a, yKperuisiemasi BIIOCJIEICTBUH LIEMEHTOM.

Camy TpyOy MO>KHO BBIMIOJIHUTH 32 CUET MPOBOJOYHOTO CKPETUICHUS Mapbl
mudepHbIX TOJIYBOJH HeoOxoaumoro pasmepa. Kpemienwe camoil TpyObl
OCYIIECTBIISIETCSl HAa TyMOY, BBIKJIAJIbIBAEMYIO HapaBHE ¢ Meperopojikoii. Brpouewm,
BO3MOXXEH W JPYrol BapuaHT, Korja mo O0kaM Meperopoiku YKJIaJbIBacTCs Mmapa

KI/IpHH‘{Cﬁ N YCTAHABJIMBACTCSA KOHCTPYKIIUA.



