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CBO[ MNMPABUII

MPOEKTUPOBAHME N CTPOUTENIbCTBO HAMOPHbLIX CETEV BOLOCHABXEHNA U
BOAOOOTBEAEHNA C NPUMEHEHMEM BbICOKOTMPOYHBLIX TPYB N3 YYTYHA C LULAPOBWOHLIM
rPAOUTOM

Designing, building of pressure head networks of water supply and water removal with application of high-
strength pipes from pigiron with spherical graphite

[ata BBegeHuns 2011-05-20

Mpegucnosue

Llenu n npuHumnel ctaHgapTusauum B Poccuinckon degepavumm yctaHoBrneHsl PegepansHbim
3akoHoM oT 27 gekabps 2002 r. N 184-93 "O TexHn4ecKoM perynmposaHun”, a npaeuna paspaboTku -
noctaHoeneHuem lMpasutenbcTBa Poccunckon Pegepaumm ot 19 Hosbpsa 2008 r. N 858 "O nopsiake
pa3paboTkn 1 yTBEPXKOEHUS CBOAOB Npasui".

CBepeHus o ceoae npasun

1 UCMNONHNTESIN: OO0 "TapanT", OAO "MoceogokaHanHWnpoekT"), MY "MocBogokaHan",
OAO "NMuneuknin meTannypriyecknii 3asog, "CeobogHbin Cokon', YT "HWmoccTpon”

2 BHECEH TexHnyeckum kommuTeTom no ctangapTtusaummn TK 465 "CtpouTenscteo”

3 NOArOTOBIEH k yrBepxaeHuto [lenapTaMeHTOM apXUTEKTypbl, CTPOUTENLCTBA U
rpagocTpoUTENbHON NONUTUKN

4 YTBEP>XX[OEH npukaszom MMHUcTepcTBa pernoHasnsHoro pa3sutus Poccumnckon depepaumm
(MuHpervnoHn Poccun) ot 28 aekabpst 2010 r. N 821 n BeeaeH B gevnctaue ¢ 20 mas 2011 r.

5 SAPEMMCTPUNPOBAH denepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNIMPOBaHMIO U METPOSONK
(PoccTtangapt)

6 BSAMEH CI140-106-2002 1 CI140-109-2006

UHgbopmayusi 06 usMeHeHUsIX K Hacmosiuemy ceody ripasur nybrukyemcs 8 exxe2o0Ho uzdagaemMom
UHGhopMaLUOHHOM yKka3amerne "HauyuoHanbHblie cmaHdapmbl”, @ meKecm U3MeHeHUU U rornpasox - 8
exxemecsI4YHO u3dasaembix UHGhOpMayUOHHbIX yka3amensx "HayuoHarnbHble cmaHOapmbl”. B criyyae
rnepecmMompa (3aMeHbl) unu OMMeEHbI HaCmosuw,e20 ceolda rpasusi coomeemcmasytoujee yeedomneHue
6ydem orybriukosaHo 8 exxemMecs4HHO uzdasaemMom UHGhopMalyUOHHOM yKa3zamerne "HayuoHarbHble



cmaHdapmal". Coomeemcmaeyrouasi UHghopmayusi, yeedoMIieHUe U meKcmbl pa3Mewjaromces makxe 6
UHGbopmay UoHHOU cucmeme obuiez0 rosib308aHuUs - Ha oghuyuanbHOM calime paspabomdyuka
(MuHpeauoH Poccuu) 8 cemu IHmepHem

BBeneHue

Ceog npaBun paspaboTtaH B cooTBeTCcTBUM € "[paBunamm paspaboTkun 1 yTBEPKOEHUA CBOAOB
npaeun" (yTB. noctaHosneHvem lNpasutensctea PO ot 19 HosGps 2008 r. N 858) n B cooTBETCTBUM C
TpeboBaHuamn Yactn 3 deagepanbHoro 3akoHa ot 30 gekabpsa 2009 r. N 384 "TexHn4eckun pernameHT o
©e30nNacHOCTU 34aHWIN N COOPYKEHNIA".

B cooTBETCTBMM C OTEYECTBEHHON METOAMNKON pacyeT TpybonpoBOAOB N3 BbICOKOMPOYHOIO YyryHa C
waposuaHbIM rpadmtom (BYLLIT) npoBegeH Ha COBMECTHOE BO3A4ENCTBME BHELLHMX HArpy3o0K (MPYHT,
TpaHCNopT, BEC BOAbI U TPYObl) U BHYTPEHHErO rMApOCTaTUYECKOro AaBrieHns.

Pacyet TpybonpoBogoB npousseeH Nno HecyLlen cnocobHocTu Tpyb ¢ BBeAeHMEM KoadpuLmeHTa
3anaca npo4YHocTu npu paboTte Tpydbl B ynpyrov ctagun. PacyeTHoe JoNyCTUMOE HanpshkeHve Ha

*
pacTsbkeHue B cTeHkax Tpy6 pasHo 300 MMMa, npu AoBEpUTENBHOM BEPOSTHOCTM ¥ 2 0,997,
obecne4vnBaeT 0e3aBapuiHyO U HagexHylo paboTy TpybonpoBoaoB B Te4eHue He meHee 100 ner.

Csogom npaeun npeaycmaTpuBaroTCsi NPOEKTUPOBAHNE, CTPOUTENBCTBO MOA3EMHbIX HAaNOPHbIX
TpyGonNpoBoAOB OTKPLITON N BecTpaHLIEHOM Npokniagku Tpyd n3 BYLUI, a Takke Haa3eMHON NPOKNagKu.
Tpy6onposoabl 13 BYLWI ¢ pabounm gasneHvem o 1,6 Ma 1 Beilwe npegHasHavyarnTcs Ans XornogHoro
BOAOCHA0XeHWs1, B TOM Yncrie nutbeBoro. Tpybbl n3 BULLIT moxHO ncnonsb3oBaTb 451 CTPOMTENLCTBA
HOBbIX N 3aMeHbl U3HOLLEHHBIX MENMOPaTUBHBIX CUCTEM. Tpybbl SBNFIOTCA 3Konormyeckn 6esonacHbIMu.

B cBoge npaBmn paccmartpuBaeTcs npumeHeHne Tpyo na BULLT B 3aBncumocTu oT cnocoba
NPOKIaaKu1 HanopHbIX TPyH6ONpoBOAOB, NO3TOMY NpUMeHeHWe Tpyo audbepeHumpyeTcsa no cnocoby
NpoKnagkun TpybonpoBoAOB:

a) OTKpbITas Npoknagka Tpy6onpoBOAOB B TPaHLLESIX U HACkINy;
6) Hag3emMHas NpoKnaaka B KOMMEKTopax, TOHHENSAX, Mepexofax Yepes peku, B ropHbIX YCrOBUSIX;

B) cnocob ropmsoHTanbHo-HanpasneHHoro 6yperHus (MTHB). PacnpocTpaHsaeTcsa Ha nog3emMHble
HanopHble TpyGonpoBoAdbl CETEN BOAOCHAOXEHUS M BOLOOTBEAEHUS, NPOKITaabliBaeMble
BecTpaHLLeiHbIM CNOCOBOM.

MonoxeHusi cBoAa NPaBUI HE PacNpPOCTPaHAIOTCS Ha MPOEKTUPOBAHNE, MOHTAX M 3KCNIyaTaLuo
ceTel ropaYero BOOOCHaGXeHUs, a Takke CUCTEM MPOU3BOACTBEHHON KaHanM3aLum.

Ceoga npasun paspabotanH OO0 "MapaHT" (pykoBoguTens pa3paboTku - KaHA. TEXH. HayK, CT. Hayu.
cotp. Al.AnmdbepeHkoB) npu ydacTtumn: MY T "MocBogokaHan" (reHepanbHbI AUPEKTOP, KaHA. TEXH.
Hayk C.B.XpameHkoB), OAO "MocBogokaHanHAMnpoekT" (3am. gmMpekTopa, 4-p TexH. Hayk O.I.[MNpnMmunH),
OAO "Nuneuknn metannyprudecknii 3asog, "CeobogHbin Cokon" (. uHx. b.H.JInsyHoB, Hay. TexH. o1,
A.B.MunyeHkoB), I'YT1 "HUNmoccTpon" (3am. AnpekTopa, o-p TexH. Hayk B.®.KopossikoB) un ap.



1 O6nactb NnpuMeHeHus

1.1 HacTosiwmin cBoA NpaBwui pacnpoCTPaHSIETCS HAa HanopHble TPYOONPOBOAbI XONIO4HOIO
BOOOCHabXeHWs, BOOOOTBEAEHNS N MENMOPATUBHBIX CUCTEM U YyCTaHaBNMBaET Npasuna
NPOEKTMPOBaHUA N CTPOUTENLCTBA:

TpybonpoBoaoB OTKPLITOM NPOKIaaKy;

Hag3eMHbIX TpybonpoBoAoB;

Tpyb6onpoBoaoB, NpoknaabiBaeMbix 6eCcTpaHLenHbIM CNOCO60M ropU3oHTarIbHO-HaNpPaBIEHHOTO

6ypenus (MHB).

1.2 CBop nNpaBui He pacnpoCcTpaHseTCs Ha NPOEKTUPOBaHME U CTPOUTENBCTBO ropsiyero
BOOOCHa0XeHUs1, @ TakXe CUCTEM NMPOMBbILLIIEHHON KaHanmM3awuum.

2 HopmaTuBHbIE CCbINIKN

B HacToswem cBoae npaBum UCNOMb30BaHbl CCbISIKU Ha CreAyoLwme HOPMaTUBHbIE AOKYMEHTbI:
CI120.13330.2011 "CHwul1 2.01.07-85 Harpysku n Bozgenctens’”

CIM 22.13330.2011 "CHwuIM 2.02.01-83 OcHoBaHWsA 3a4aHUA U COOPYXeHUA"

CI 24.13330.2011 "CHwuIM 2.02.03-85 CaiiHble dyHAamMeHTbI"

CI28.13330.2011* "CHwuIT 2.03.11-85 3awmta cTpouTEmNbHBIX KOHCTPYKL MR OT Koppo3uu"

* B HacTosLLee BpemMsA B Oq)MHMaHbeIX MCTOYHUKaX VIH(*)OpMaLI,VIFI O NPUHATUN OaHHOIo A OKYyMEHTAa
OTCYTCTBYET. - I'Ipmwleanme n3rotoButensi 6asbl AaHHbIX.

)

Cr 31 .13330.20111 "CHul1 2.04.02-84* BogocHabxeHne. HapyxHble ceTn n coopyxeHus”

1
B HacTosiwee Bpems B odmLmanbHbIX UCTOYHMKAX MHAOPMaL M O MPUHATMN AaHHOTO JOKYMEHTA,
YNOMSIHYTOrO 3[€Cb U Aarnee Mo TEKCTY, OTCYTCTBYET. - MNpumeyaHme nsrotoButens 6asbl JaHHbIX.

CI133.13330.2011* "CHwuIT 2.04.12-86 Pac4eT Ha NpoYHOCTL CTarnbHbIX Tpybonposogos”

CIM34.13330.2011* "CHwuIT 2.05.02-85 ABTOMOOUMbHLIE Joporn”

* B HacTosiLee BpeMs B oL ManbHbIX MICTOYHUKaX MHGIOPMaLUSt O MPUHATUM OaHHbIX AOKYMEHTOB
OTCYTCTBYET. - [Mpumeyanne nsrotosutens 6a3bl faHHbIX.



CIM 35.13330.2011 "CHwuIM 2.05.03-84 MocTbl 1 TpybbI"

CI136.13330.2011* "CHwuIT 2.05.06-85* MarucTpankbHble TpybonpoBoabl”

* B HacTosiLee BpeMs B 0mLManbHbIX MCTOYHUKAX MHApopMaLms O NMPUHATUM JAaHHOTO LOKYMEHTA,
YNOMSIHYTOrO 3[€Cb U Aarnee Mo TEKCTY, OTCYTCTBYET. - [NpumeyaHne nsrotoButens 6asbl aHHbIX.

CHwuIT 3.01.04-87 lNpuemka B aKCNIyaTaL Mo 3aKOHYEHHbIX CTPOMTENLCTBOM 06BbeKkTOB. OCHOBHbIE
NOMoXeHus

Cl145.13330.2011* "CHwuI 3.02.01-87 3emnsaHble COOpYXeHMs1, OCHOBaHMSA U byHaaMeHTbI"

* B HacTosLLee Bpemsi B opmLmanbHbIX MCTOYHUKAX MHGOPMaLIUA O NPUHATUM [aHHOTO JOKYMEHTA,
YNOMSIHYTOrO 34eCb U Aanee no TeKCTY, OTCYTCTBYET. - [NpumeyaHmne nsrotosutens 6asbl JaHHbIX.

CHuIT 3.05.04-85 HapyxHble ceTu 1 CoopyxeHnst BOOOCHabXeH s 1 KaHanmsauum
Cl148.13330.2011 "CHwuIT 12-01-2004 OpraHusauus ctpoutenbcTea”
CHwuIM 12-04-2002 BesonacHoCTb TpyAa B cTpoutenscTee. Yactb 2. CTponTensHOe NponsBoa4CTBO

CIn 63.13330.2011* "CHwuIN 52-01-2003 BeToHHbIE 1 xerne306eTOoHHbIE KOHCTPYKLMN. OCHOBHbIE
noroxeHusa"

* B HacToslLLee BpemMsA B O(*)VILI,VIaJ'IbeIX MCTOYHUKaX VIHCbOpMaLI,VIﬂ O NPUHATUN OaHHOIo A OKYMEHTAa,
YyNoOMAHYTOro 3ecCb U ganee no TekKCTty, OTCYyTCTBYET. - I"Ipvlmeanme n3rotoButensi 6asbl AaHHbIX.

MOCT P NCO 2531-2008 Tpybbl, uTnHM, apMaTypa U Nx CoegMHEHNst U3 YyryHa C LLapoBUOHbIM
rpadmTom Ans BO4O- 1 ra30cHabxeHus. TexHn4eckue ycrnoBus

MOCT P 52748-2007 Jopory aBTOMOGUIbHbIE OOLLEro Nonb3oBaHunsi. HopmaTuBHbIE HArpy3ku,
pacyeTHbIE CXEMbI HArpyeHUs 1 rabapuTbl NPUONKEHNS

MOCT 9.602-2005 EanHasn cuctema 3awmtbl OT KOpPo3un 1 cTapeHns. Coopy»KeHUs NOA3EMHbIE.
O6wpe TpeboBaHms K 3alumTe OT KOPPO3nUn

FMOCT 10692-80 Tpy6bl cTanbHble, YYyryHHbIE 1 COeANHUTENBHBIE YacTu K HUM. [Npremka,
MapKMPOBKa, YNaKoBKa, TPaHCMOPTUPOBAHNE U XPaHEHNE

FOCT 12820-80 ®naHuUbl cTanbHbIE NNOCKUE NpUBapHbIE Ha PFF ot 0,1 po 2,5 Mra (ot 1 go 25 krc/cm

2
). KoHCTpyKUMS U pa3mepsl

MpumevaHue - Npn NonNbL3oBaHMM HAaCTOALWMM CBOAOM NpaBus LieriecoobpasHo NpoBepUTL AENCTBUE
CCbINIOYHbIX CTAHAAPTOB M KIacCcMdmMKaTopoB B MHAOPMAaLMOHHOM CUCTEME OOLLIEro Nofnb30BaHMs - Ha
odmumManbHOM CanTe HalmoHaneHoro opraHa Poccuinckon degepaim no cTaHgapTusauum B ceTu
WHTepHeT nnu no exeroaHo nsgasaeMoMy ykasaTento "HaunoHarnbHble cTaHgapThl”, KOTopbIn
onybrMKoBaH No COCTOSIHMIO Ha 1 AHBapPS TEKYLUEro rofa, U Mo COOTBETCTBYHOLLMM EXEMECSYHO
n3gaBaemblM MHCPOPMALIMOHHBIM YKasaTenam, onyorMKoBaHHbIM B TEKYLLEM rogy. Ecnm ccbifnoyHbIn
OOKYMEHT 3aMeHEH (M3MEHEH), TO NPY NOMb30BaHNM HACTOSALLMM CBOAOM NpaBwi cregyeT
PYKOBOACTBOBATLCA 3aMEHEHHBIM (M3MEHEHHBIM) AOKYMEHTOM. ECnn CCbINOYHbIN AOKYMEHT OTMEHEH
©e3 3aMeHbl, TO NOoNOoXeHMEe, B KOTOPOM [aHa CChIflka Ha Hero, NPUMEHSIETCS B YacTu, He
3aTparvBatoLLEN 3Ty CCbISKY.



3 TepMuHbI N onpepeneHns

B HacTosweM cBoge npaBun npuMeHeHbl TEPMUHbLI 1 onpedenexns B cootsetctBum ¢ FTOCT P MCO
2531.

4 O6bwume TpedboBaHUA

4.1 B cootBeTcTBMU C TpeboBaHmammu CI1 31.13330 pacyeT nog3eMHbIX U Hag3EeMHbIX
TpyGonpoBoAoB CrieayeT NPOM3BOANTL HA COBMECTHOE BO34ENCTBME BHELLHUX HArpy30K Y BHYTPEHHErO
JaBneHus.

4.2 PacyeT noaseMHbix TpybonpoBoaoB HEO6XO4MMO NPON3BOANTL HA MPOYHOCTb, ECTKOCTb U
YCTOM4YMBOCTb TPYO € pacTpybHbIMU coeanHeHuammn auameTtpamm 80-1000 Mm 4N pa3nmyHbIX YCroBuii
CTpouUTENbCTBA M KCMyaTauum.

4.3 Pac4yeT Ha Npo4YHOCTL Haa3eMHbIX TpybonpoBogoe anameTtpamm 80-500 mm ¢ coeguHeHusmm "RJ"
NPOBOAUTCS Ha OQHOBPEMEHHOE BO3AENCTBME BHELLHMX HArpy3okK, BHYTPEHHEro AaBrneHns 1 OCEBbIX
Harpy3oK OT BHYTPEHHero AaBreHus.

4.4 Pac4yeT Ha NpOYHOCTL NoA3eMHbIX TpybonpoBogoe anameTtpamm 80-300 MM, NpoKaabiBaeMbIX
BecTpaHLLeiHbIM CNOCcOBOM ropusoHTanbHo-HanpasneHHoro 6yperuns (THB), npoBoauTcs Ha
KOMOVHMpOBaHHbIE Harpy3ku (BHELLHWE OT rpyHTa, TpaHCMopTa 1 BHYTPEeHHee AaBreHne BoAbl) 1 OCeBble
Harpy3ku oT NpOTArMBaHWA TpybonpoBoaa B rOPU3OHTAmNbHYHO CKBaXMHY.

4.5 Pac4yeT noa3eMHbIX U Hag3eMHbIX TPyOOonpoBogoB OCHOBaH Ha cnocobe cpaBHEHUS HeCyLLEen
CcnocobHOCTU TPyD C LENCTBYHOLLMMN pacyHETHLIMW Harpy3kamu, ¢ BBeAeHNeM koadhdmumeHToB 3anaca
NPOYHOCTW.

4.6 Pac4eTHOe HanpskeHe Ha pacTsxeHne npuHaTo pasHbiM 300 MIMa, BpemeHHast NpoOYHOCTb npu
pacTsxeHun paBHa 420 MlMa. PacyeT npounssoguTca npy pabote matepurana Tpyobl TOMbKO B YNPYrom

R =
ctagum (*'F 300 Mra). CymmapHOe HanpsbkeHne B OrnacHOM cedeHun Tpyobl (JIOTOK) npy NtobbIxX
R =
COYETaHUAX BHELLHNX HArpy3oK 1 BHYTPEHHEro AaBneHns He OormkHO npeBbiwats ~ F 300 MMa,

*
¥
[oBepuUTErbHas BeposiTHOCTb £ = 0,997 npu cTaTUHECKMX U MaroLMKIOBbIX Harpyakax npy 300 MMa.

4.7 PacyeT BbICOKOMPOYHbIX YYTYHHbIX HAMOPHbIX TPYOONPOBOAOB NPOM3BOANUTCS MO NPUHATON B
OTEYECTBEHHOW NPaKTMKe METOAMKE pacyeTa Kak 3alleMsIEHHOro ¢ ABYX KOHLLOB NPSIMOSIMHENHOTO
y4yacTka TpybonpoBoga.

4.8 BbInosnHeHne Bcex npmBeaeHHbIX BblLLe yKasaHvM 1 MOSNOXEHU NO3BONUT obecnevnTb



OesaBapuiiHyto paboty Tpybonposogoe n3 BULLT B TeueHne 100 ner.

5 MNpoeKkTnpoBaHne U CTPOUTENLCTBO NOA3EMHbIX
TpyoonpoBOoAOB OTKPbITOM NPOKMAaAKM ceTen
BOAOCHA0XeHUA U BOAOOTBEAEHUSA C UCMNOSIb30BaHUEM
TPYyO M3 BbICOKONPOYHOIo YyryHa Cc WWapoBUAHbLIM
rpacdhutTom anametpamu 80-1000 mm

5.1 OnpepgeneHue Harpy3ok, AeUCTBYHOLWMUX Ha NoA3eMHbIN TpybGonpoBoA

5.1.1 B kayecTBe NOCTOSAHHbIX M BPEMEHHbIX Harpy30K, AEACTBYIOLLMX Ha NOA3EMHbIV TpybonpoBos,
cnegyet NpUHUMaThb:

BHYTPEHHee JaBneHne TPaHCNopTUPYEMON BOAbI;

AaBrieHNe rPyHTOBOW 3aCbINKY;

AaBrieHve NoABWKHbIX TPAHCMOPTHBIX CPeaCcTB, NepefaroLLeecs Ha TpybonpoBoa Yepes rpyHT;
cobCcTBEHHYO Maccy TpybonpoBoaa;

AaBreHve Npu 00pa3oBaHnM Bakyyma u oBanvsauum Tpyo;

Maccy TpaHCnopTMpyeMon BOAb;

BHeELWIHee rmapocTaTn4eckoe gaBlieHne rpyHToBbIX BOA.

5.1.2 BHyTpeHHee gaBneHne Bogbl B TPYOONpOBOAE YCTAaHABNMBAETCS HA OCHOBAHNM
MMApaBnNMYECKOro pacyeTa B COOTBETCTBMM ¢ TpebosaHmammu CI1 31.13330.

5.1.3 Pac4eTHOe BHYTpPEHHEE AaBNEHNE HAANEXUT NPMHUMATb paBHbIM HANBOSbLLEMY BO3MOXHOMY
no ycnoeusim OyayLlen sKcnnyatalmm aBneHno B BOOOMNPOBOAE HA pa3fiMyHbIX y4acTKax no AnvHe (npu
Hamboree HEBbLIFOAHOM pexumMe paboThbl) 6e3 ydyeTa NoBbILEHNSI OaBNEHNSI NPU MMAPaBNMYECKOM yaape
UM ¢ NOBbILLEHNEM JaBrieHUs Npy rmapaBnMyeckoM yaape ¢ y4eTom AerncTBUS NPoTUBOYAapHON
apmarypbl, €CIi1 9TO AEACTBME B COYETAHMUN C OPYTVIMU HArpy3kaMy OKaXXeT Ha TpybonpoBog XyaLlee
BO34ENCTBUE.

5.1.4 Npu pacyeTe BOAOMNPOBOAOB Ha MOBLILLEHWE AaBIIEHUS NPU MMapaBnNMYecKoM yaape
(onpegeneHHoe C y4eToM NPOTMBOYAAPHOM apMaTypbl UM 06pa3oBaHUsi Bakyyma) BHELLHIOK Harpy3Ky



cregyet npyHUMaTh He Bonee Harpy3km oT TpaHcnopTa A-14 unn ryceHndHom Harpy3skm HIM-60.

5.1.5 lNpun onpeaeneHnn BENNMYMHLI BakyymMma peKOMEHAYETCS Y4UTbIBATb AENCTBUE
npegycMaTpyBaeMbiX Ha BO4OMNPOBOAE NMPOTMBOBAKYYMHbIX YCTPONCTB, NPEeAoTBpaLLatoLLmX
npeBblLLEHNE OaBNEHNs1 BOAbI, HE0OX0ANMOro Anst hyHKLMOHNPOBAHUS NMPEAOXPaAHUTENBHON U
perynupytoLLen apmaTypbl, 1 BO3MOXHOMO NPEBbILLEHNS AaBEeHNs BOAbI U3-3a HeQ0nyCTUMON
HETOYHOCTU cpabaTbiBaHWA NPeaoXpaHUTENBHON 1 perynmpytoLLen apMaTypbl.

5.1.6 3a BHyTpeHHee JaBneHne BOAbl NpU rmapaBiMyeckoM yaape NpMHUMaeTCcs MakcumanbHoe
BHYTPEHHEE [aBrieHVe, BO3HUKAOLLEE MPY HECTALMOHAPHOM PEXUME [BWKEHWS BOAbI.

5.1.7 [laBneHve Boabl Npy rMapaBrMyeckoM yaape onpenensercs ¢ y4eToM MakCUMarnsHOro
NCMOMb30BaHMs YCTPOMCTB, 3alyLLaioLyX TpyGonpoBoa OT yaapa.

5.2 'mppaBnuyeckumn pacyet Tpybonposonos

MapaBnMyecknin pacyeT HanopHbIX TPYOONPOBOLOB M3 BbICOKOMPOYHbIX YYryHHbIX TPYO cnegyet
npoBoAauTb ¢ ydyeTom TpeboBaHun CI131.13330 n HacTosiwero nogpasaena Crl.

H
5.2.1 BennumHa Hanopa ~~ ™, Heobxoamnmasa onsa TpaHCNoOpPTMPOBaHMS BOAbI (CTOUHbLIX BOA),
onpeaensieTcsa no gopmyrne

Hop =il + Yy, (5.1)

me ? - yaenbHble NoTepu Hanopa rno AnvMHe nNpu Temnepartype Bofapl £, °C (noTepu Hanopa Ha eauHULYY
ONvHbI Tpybonposoaa), M/M;

h
M - OTEepPU Harnopa B CTbIKOBbIX COEAUHEHMSIX U B MECTHbIX CONPOTUBMEHMSIX, M (CneayeT
onpeaensaTb C y4eTOM AaHHbIX MO MECTHLIM COMPOTUBNEHNUSIM YYTYHHbIX COEANHUTESbHBIX YacTen u3
BbICOKOMPOYHOrO YyryHa C LLapOoBMaHbLIM rPadMTOM KOHKPETHOIO 3aBOAa-U3roToBUTENs).

Mpumevanue - [lonyckaetcs 2 npyHMMaTb pasHon 10-20% noTepb No AnvHe 2 .

5.2.2 MoTepu Hanopa Ha eauHULLY AnvHbl TpyBonposoga ¢ 6es yyeTa rMapaBnmMyeckoro
COMPOTMBIIEHNS COeANHEHUIA CrieayeT onpeaensaTtb no opmyne

2
2qd (5.2)

rne Moo KOSd)qDVILI,VIeHT rmapaBIM4ECKOro COrnpoTUBIIEHNUA;



Vo cpenHAaAa no ce4eHno CKOpoCTb ABMXKEHNA BOAbI (CTO‘-IHOVI BO,D,bI), m/c;

2
£ . ycKkopeHue curbl TskecTu, M/c ™ ;

@ - pacueTHblit AuameTp TpyG, M.

[ns Tpy6 6€3 BHYTPEHHEro NOKpbITUSA

Dy =(d - 28;) (5.3)

&

n ans Tpyd ¢ BHYTPEHHUM MOKPLITUEM TOSLLMHOM ~ It

Dy =[d - 20, + 3] (54)

me & B u on
MOKPbITHS, MM.

- COOTBETCTBEHHO Hapy)KHbIl7I OnameTp, ToJNIlMHa CTEHKN pr6bl M TOsLMHa BHYTPEHHEro

5.2.3 KoadhdmumeHT rmapaBnmy4eckoro conpoTuaieHns M criegyet onpeaensite no dopmyne

05|2 , 1312C - D370, 1K)

2 lg Reg ~ 1
3 =
VA 1g(3,7D /K ,) ’ (5.5)
=121
DE
B (5.6)

3
rme Q. pacxofd Boabl (CTOKOB), M~ /C;

& _ Yucrno nogobus PEXNMOB TeYEHUS BOAbl (CTOYHbIX BOA)

Lg RE¢|
.
lgRe g (5.7)

A=1

(npwn ) crnegyeT NpyHUMAaTb & =2);

K y y
3 - KO9(hMUKNEHT rmapaBnMyYeckon abCcontTHOM LepoxoBaTocTu, MM (Tabnmua 5.1).

Tabnumua 5.1 - 3HadyeHus koadpdpmumeHTa £ ansa Tpy6 w3 BULL




Cuctema

3Ha4yeHus

K
3, MM, C Y4ETOM BHYTPEHHEro NoKpbITUSi TPYO

6e3 nokpbITUS LleMEeHTHO-NnecyYaHoe (| butymHoe nosMmepHoe
BogocHabxeHue 0,3 0,15 0,03 0,02
Kananunsauusa 0,4 0,3 0,04 0,05

Ee -
¥ - yucro PeliHonbAca dakTuueckoe

Vi
RE¢| = .
an0h
R — E
EKB K

(5.8)

(5.9)

. 2
rme ¥ - koathdmMUMEHT KMHEMATUYECKOM BA3KOCTHN, M~ /C, BoAbl (Tabnmua 5.2) n cTouHbIX Bog (Tabrmua

5.3).

Tabrmua 5.2 - 3HaveHusa koadhdmuneHTa KUHEMATUYECKON BA3KOCTN YNCTON BOAbI

Temnepatypa Bogbl, |5 10 12 14 16 18 20 30 40
°C
1,_10—6’ ME/C 1,52 1,31 1,24 1,17 1,11 1,06 1,01 0,8 0,66

Tabnuua 5.3 - 3HaveHne KoadhdmUNEHTA KUHEMATUYECKOWN BA3KOCTU CTOYHbIX BOA

Temnepatypa
CTOYHbIX BOA, °C

- 2
3HaueHns ¥ -10 , M /c, npyn KONMMYeCTBE B3BELLEHHbLIX BELECTB, MI/M




<100 100 200 300 400 500 600
2 1,67 2,17 2,67 3,17 3,67 4,17 4,67
3 1,61 1,83 2,05 2,77 2,49 2,71 2,93
4 1,56 1,68 1,80 1,92 2,04 2,16 2,28
5 1,52 1,60 1,68 1,76 1,84 1,92 2,00
6 1,47 1,52 1,58 1,63 1,69 1,76 1,80
7 1,42 1,46 1,50 1,54 1,58 1,62 1,67
8 1,39 1,42 1,45 1,48 1,51 1,54 1,58
9 1,35 1,37 1,40 1,42 1,45 1,47 1,49
10 1,31 1,33 1,35 1,37 1,39 1,41 1,43
1 1,27 1,29 1,30 1,32 1,34 1,35 1,37
12 1,24 1,25 1,27 1,28 1,30 1,31 1,32
13 1,21 1,22 1,23 1,25 1,26 1,27 1,28
14 1,17 1,18 1,19 1,20 1,21 1,22 1,23
15 1,14 1,15 1,16 1,17 1,18 1,18 1,19




16 1,11 1,12 1,13 1,13 1,14 1,15 1,16
17 1,09 1,10 1,10 1,11 1,12 1,12 1,13
18 1,06 1,07 1,07 1,08 1,08 1,09 1,10
19 1,03 1,04 1,04 1,05 1,05 1,06 1,06
20 1,01 1,02 1,02 1,02 1,03 1,04 1,04
21 0,99 1,00 1,00 1,00 1,01 1,01 1,02
22 0,95 0,96 0,97 0,97 0,98 0,98 0,98
23 0,93 0,94 0,95 0,95 0,96 0,96 0,96
24 0,91 0,92 0,93 0,93 0,93 0,94 0,94
25 0,90 0,90 0,91 0,91 0,91 0,92 0,92

5.2.4 MNMpnbrmkeHHbIe 3HAYEHMs yaerbHbIX MOTEPb Hanopa Ha eauHULY ANvMHbI TpyGonpoeoada 3
BbICOKOMPOYHbIX TPYD 13 YyryHa C LWapoBUAHbLIM rpadmToM MOryT BbITh NPUHATBLI C YHETOM KadecTBa KX
BHYTPEHHEWN MNOBEPXHOCTU MO HOMOrpammam (pUcyHku 5.1-5.4).

PucyHok 5.1 - Homorpamma ans npubnmxeHHbIX rmapaBin4yeCcKux pac4eToB HaNnOpPHbIX
Tpy6onpoBoaoB anametpammu 100-300 MM M3 BLICOKONPOYHbIX TPYO U3 YyryHa c
wapoBuaHbIM rpacdmuTom Knacca K-9 ¢ BHyTpeHHUM LleMeHTHO-NecYaHbIM NOKPbITUEM
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PucyHok 5.2 - Homorpamma ans npu6nmxeHHbIX ruapaBriM4ecKuX pac4eToB HanopHbIX
Tpy6onpoBoaoB auametpamm 350-1000 MM M3 BbICOKONPOUHbLIX TPYO M3 YyryHa ¢
wapoBuaHbIM rpacdmuTom knacca K-9 ¢ BHyTpeHHUM LileMeHTHO-NecYaHbIM NOKPbITUEM
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PucyHok 5.3 - Homorpamma ans npnonnxeHHbIX ruapaBnMyecKuX pacyeToB HanopHbIX
TPy6onpoBOoAOB U3 BbICOKONMPOUHbLIX TPYO U3 YyryHa ¢ LuapoBUAHbIM rpacPuToM Knacca
K-9 6e3 nokpbiTus
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PucyHok 5.4 - Homorpamma anst npn6nnKeHHbIX rMApaBNyYeCKUX pacyeToB HanopHbIX
TPpyGonpoBOoAOB U3 BbICOKONPO4HbLIX TPYO M3 YyryHa ¢ WwwapoBuUAHbIM rpachmMToM Knacca
K-9 ¢ nonnmMepHbLIM NOKpbITUEM
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BOAbl (CTOYHOM BOAbI); * - rmapaBNYECKUIA YKITOH

PucyHok 5.4 - Homorpamma gns npubrnvmkeHHbIX MMApaBMYeCcKMX pacvyeToB HaNoOpHbIX TPyOonpoBoaoOB
13 BbICOKOMPO4HbIX TPYD M3 YyryHa C LwapoBuaHbIM rpadmtom knacca K-9 ¢ nonmmepHbIM NOKpbITUEM



5.3 BHelwHMe NOCTOAAHHbIE U BPEMEHHbIEe HarpysKku

5.3.1 PaBHOOeNCTBYIOLLAS pacHETHON BEPTUKANbHON Harpy3kn oT AaBfeHns rpyHTa 3acbInku npu
ykrnagke TpybonpoBogoB onpeaenseTcs no gopmMynam:

yKnagka B TpaHLlee

O = #yHBl (5.10)

yKnaaka B Hacbinu

(e = #yHD Ky (5.11)

3a pac4yeTHOoe NpUuHNMaeTCA MeHblLLee 3Ha4YeHne Q .

Ecrnn B goopmyne (5.10) nponseeneHue BKTPW okaxeTcs 6ornblue, YeM NPoOU3BEAEHNE Dy Kx B
dopmyne (5.11), onpegeneHHble AN OQHUX N TEX Xe MPYHTOB OCHOBAHMSA 1 CNocoboB onmpaHns
TpybGonpoeoaa, To U Npu ykrnagke Tpyd B TpaHwee BmecTo dopmyrbl (5.10) crieayeT nonb3oBaTbCs

dopmyrnon (5.11).

KoadhdmumeHTbl neperpy3ok # Ons BHELUHUX MOCTOSIHHLIX U BPEMEHHbIX HArpy3oK NpUHMMAatOTCS Mo
Tabnuue 5.4.

Tabnuua 5.4 - KoaddmumeHT neperpysok

HanmeHoBaHme Harpy3ok KoadhdmumeHT neperpysok #
1 BepTukansHoe JaBrieHue rpyHTa 1,15
2 lopu3oHTanbHOE gaBrneHne rpyHTa 0,8

3 BepTukansHoe gaBneHue TpaHcnopTa Ans CXeMm:

A-14 1,4




HIr-60, HK-80

1,1

4 T'opu3oHTanbHOe AaBrieHne TpaHcnopTa 1,0
5 CobcTteeHHasa macca Tpybonposoaa 11
6 Macca HanonHuTens 1,0

Cxembl yKknagku nog3eMHoro TpyoonpoBoga ykasaHbl Ha pucyHke 5.5.

PucyHok 5.5 - CxemMbl yknagkv noasemMHoro tpyéonposoaa

5.3.2 pyHTbI 3aCbINKKN YCIOBHO NOAPA3AENSOTCSA Ha LWeCTb KaTeropuid. HopmaTmBHble 3HaYeHUs!

yOerbHOro Beca n Moayns gecopmauinm ETP rPYHTOB 3acbINKu NpuBeaeHsl B Tabmmue 5.5.

Tabnmua 5.5 - HopMaTvBHble 3HaueHUs yaenbHOro Beca ¢ 1 Moayns AedopMaLnm ETP rpyHTOB

Kateropus || HanmeHoBaHue rpyHTa
rpyHTa

YpenbHbIN
BEC

rpyHTa, KH/

3
M

HOpMaTVIBHbIe 3Ha4YeHnAa Moayna /:l,ed)opmau,mm

E
rpyHTa 3acbinku ~ P, Mla, npu cTenexu
YNIOTHEHWSA




HOPMaTVBHOTO MOBbILLEHHOIO

M- Mecku rpaBenncTble, 16,7 7,0 14,0

KpynHble 1 cpegHeii

KpymnHoCTH
- [Neckn menkune 16,7 3,9 7.4
- lNecku nbineBaTblie 17,7 2,2 4.4
r-\v [MWHBI 18,6 1,2 2,4
r-v CyrnnHkm 18,6 1,1 2,2
r-vi [MWHBI TSHXXenblie 19,0 1,1 2,0

5.3.3 LLUupvHa TpaHwwen £ onpenensieTcs NPOeKTOM 1 3aBUCUT OT pasMepoB paBoymx opraHoB
3EMIEPONHON TEXHUKMN.

B cootetcTBUM ¢ CI145.13330 HaMmeHbLLasi LUMPUHA TpaHLLEM NO AHY AOPKHA COCTaBMATb Dy +600
MM.

5.3.4 LWnpuHa TpaHwen £ Ha yposHe Bepxa TpybBbl (CM. pUCYHOK 5.5):

1) 4NA TpaHLWwen ¢ BepTUKanbHbIMKU CTEHKaMM g= Bl;

8= Bl + EDHP?Eg’D

2) Anst TpaHLen ¢ HaKMOHHbIMWN CTEHKaMM , e * - koadbdnLUMeHT oTKoCa.

rd N -
5.3.5 KoadbdmumeHt ~F | yuutbiBaOLLMIA OENCTBUE CUIN TPEHMS MEXOY 3aChINKOWM U CTEHKaMu Tpybbl,
B 3aBMCMMOCTM OT KaTeropmm rpyHTOB U OTHOLLEHNS H 18 npunumaertcs no Tabnuue 5.6.

Tabnumua 5.6 - 3HaueHns koadpdmumeHTa KTP



HiEB

KoadhdmuneHTt Lp NpwW KaTEropumn rpyHTOB 3acChINKu

r-I; - r-; r-Iv; r-v r-vi
0 1,0 1,0 1,0
0,1 0,981 0,984 0,986
0,2 0,962 0,968 0,974
0,3 0,944 0,952 0,961
0,4 0,928 0,937 0,948
0,5 0,91 0,923 0,936
0,6 0,896 0,91 0,925
0,7 0,881 0,896 0,913
0,8 0,867 0,883 0,902
0,9 0,852 0,872 0,891
1,0 0,839 0,862 0,882
11 0,826 0,849 0,873
1,2 0,816 0,84 0,865




1,3 0,806 0,831 0,0857
1,4 0,796 0,823 0,849
1,5 0,787 0,816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,79 0,815
1,8 0,75 0,775 0,80
1,9 0,735 0,765 0,79
2,0 0,725 0,75 0,78
3,0 0,63 0,66 0,69
4,0 0,555 0,585 0,62
5,0 0,49 0,52 0,56
6,0 0,435 0,47 0,505

5.3.6 KoadhdmumeHT ¥ | yuntbiBatoLLmin pasrpyaky TpyGbl OT GOKOBOrO AaBNEHMUs IPyHTa 3achInky,
onpeaensieTcsa no gopmyrne

1
L DY

W o=

Fonly (5.12)



me . napamMmeTp, XapaKTepU3aYyIoLLIIA XECTKOCTb TPybonpoBoaa, COCTOSILLETO U3 OTAENbHbIX
pacTpybHbIX TPYyD, onpeaensiemMblin no dopmyre

Y

D-a (5.13)

’

3necb £ - moaynb ynpyrocTty FOHra, ans BULLIT - 1,7-105 Ml a;
X - koadhdMLIMEHT BbICTYNAHWSA TPyBbl; NPV ONMPaHUM Ha NIIOCKOe PYHTOBOE OCHOBaHMe X — 0,98:

npv onMpaHum Tpyobl HA CNPOMIIMPOBAHHOE OCHOBAHWE C YITIOM OXBaTa TPyObl OCHOBaHWEM, PaBHbLIM
60°, 90° unm 120°, NpMHUMaeTCcsl COOTBETCTBEHHO paBHbIiM 0,93, 0,95 n 0,75;

F
TP - )KECTKOCTb FPyHTA.

b y
WunpuHa TpaHwen ~°F Ha rnybuHe HiZ or NOBEPXHOCTU AN TPaHLLEW:

B, =8=5
1) ¢ BepTUKarnbHbIMM CTeHkamn ~ °F ;

2) C HaKMOHHbIMM CTEHKaMM BCP =B ey + HiZmgy _

E
5.3.7 3HaueHna moaynsa gedopmaumm rpyHTa 3acbinkm ~ P ipu OTCYTCTBMM OAHHBIX UHXEHEPHO-
reosiorM4yeckmnx UCcreaoBaHni cnegyeT NpuHUMaThL no Tabnuue 5.5.

BennuunHbl rpyHTOBbIX Harpy3oK, AeUCTBYHOLLWX Ha NOA3EMHbIN TPyOONpPOBOA, 3aBUCAT OT YNIOTHEHUS
rPyHTa Mexay cTeHkamu TpyObl U TpaHLeun. [ns AOCTWKEHUS HOPMaribHOW CTENEeHW YNNOTHEHUS!

TpamboBaHWe rpyHTa 3acbIMNKM BbIMOMHAETCS NOCIIOMHO TOMNWWMHOM cnost He 6onee 20 cm. [ns
OOCTWDKEHUS NMOBLILLEHHOW CTEMEHN YNJIOTHEHMWS TPYHTA 3aCbIMNKW TOMLLMHA TpambyeMblX CIOEB 3aChIMNKM

3
Ha3Ha4aeTcs M3 ycroBusi obecneyeHnst 06 bEMHOrO Beca CKeneTa rpyHTa 3achInku He MeHee, KH/M ™ :
1,5 - Npu 3acbinke NecYaHbIMU rPYHTaMM 1 Cynecsimu;

1,6 - npu 3acbinke CyrinMHKamn n rmnuHamn.

5.3.8 KoadhdMLIMEHT BLICTYNaHWS * | T.e. 4acTb BepTUKaNbHOMO HapYXXHOro AnameTpa B JONsIX
€[VHULbI, HAXOAALWAACS BbiLLEe NIIOCKOCTU OCHOBAHWS TpaHLLEeW, onpeaenseTcs no opmyre

¥ =031+cosa) (5.14)

rae @ - yron oxearta Tpybhbl.

Yron oxeaTta pr6bl OCHOBaHMeEM 2ot MOXET COCTaBIIATb Mpu yKagKe:

1) Ha NNockoe oCHoBaHWe ¢ noabmekon nasyx - 30°;



2) Ha npodwmnnpoBaHHOe ocHoBaHwme - 60°; 90°; 120°.

PacueTHas cxema HarpyxeHusi TpyObl OT AEUCTBUS TPYHTOBLIX Harpy3ok npmveeaeHa B Tabnuue 5.7.

Tabnumua 5.7 - 3HadyeHus koML NEHTOR M n 0N pa3fMyHbIX Harpy3oK, AeNCTBYOLLMX Ha
TpyGonpoBo, KPYrroro ce4eHns, onepTbli Ha HUPKHIOW 00pasyioLLyto

Harpyska Cxema HarpyxeHus KoadbdmumeHt
My Mg My, Ny Ng Np
CobcTBEHHBIN BEC B 0,239 |[-0,091 |[0,08 -0,08 |/-0,25 0,08
TpybonpoBoaa
b :]
A
R
Bec »umakocTn npu 0,239 |-0,091 |/ 0,08 0,398 {0,069 |[0,239
HanonHeHM
Tpybonposoaa*
BepTukanbHas T-as 0,294 |/-0,154 0,15 -0,053 [[-0,5 0,053
paBHOMepHas P
el 1 _Ys
il
|
A
R
[opu3oHTaneHas _,_,/55\._:‘ -0,125 (0,125 |[-0,125 |[-0,5 0 -0,5
paBHOMepHast q":E | - %
==
==




CocpenoTtoyeHHas 0,318 |[-0,182 /0,318 ||0 -0,5 0

* [pu AencTBUM BHELLHErO MapoCTaTUYECKOro AaBneHns 3Hakn Ko3ULIMEHTOB MEHSIIOTCS Ha
obpaTHble.

5.3.9 KoadhdmumeHT KOHUEeHTpaLMn JaBeHus rpyHTa 3achbInku L npv yknagke Tpy6 Ha
HEeHapyLIeHHbI PYHT B HacbINu onpeaensieTcsa no gopmyrne

_3(B, + By)
2By + 2Fp)

H

: (5.15)

rae . XecTkocTb Tpybonposoaa no M.Jlesu, MMa;
TP - keCTKOCTb IpyHTa 3acbinku, Mrla; PTP - 1’25E1"P;

ETP - MOAYIb YNPYrocTu rpyHTa 3acbinku, Mrla.

5.3.10 PaBHOOEeNCTBYOLWASA pacyYeTHON rOpM30OHTanbHON HArpy3ku oT 6OKOBOIo AaBriEHUS TPYHTa
onpeaenseTcs no opmynam:

Cr = 2 Xa D KAy yKnaaka B TpaHLLee; (5.16)

oF = nv{H +D—;]DH3&H
- YKNagka B HacbInu. (5.17)

3a pacyeTHyt NpMHUMaeTCcsa hopMyrna TpaHLLEeWN UMM Hacbinyu B 3aBUCUMOCTM OT TOro, KOTopas 13

dhopMyn siBNsiNacb pacyeTHON Npv onpeaeneHnn Cr

5.3.11 KoadhdmumeHTbl 6OKOBOro AaBneHns }\‘TP " A cnegyeTt npyHUMaTh no Tabnumue 5.8.



Tabnumua 5.8 - KoaddmuneHTbl 60KOBOro AaBreHust rpyHTa

KaTeropusi rpyHTa CTeneHb YNIoTHEHMS TPYHTa 3acbIMNKu
3achbInKu

HopMarbHas NOBbILLEHHas

Mo P Mo P
-1, I-lI 0,1 0,3 0,3 0,5
r-, r-v, r-v 0,05 0,2 0,25 04
Vi 0 0,1 0,2 0,3

5.3.12 HopmaTvBHbIe BPEMEHHbIE Harpy3Kku OT NOABWXHbBIX TPAHCMOPTHbBIX CPeacTB AfA
TpyOONpPOBOAOB 3aKPbIThIX BOAOMPOBOAHbLIX CUCTEM PEKOMEHAYETCA NpUHUMATE No cxeme A-14 nnmn Hr'-
60 o6wmm Becom 588 kH (60 Tc) B cootBeTcTBUM ¢ TOCT P 52748 n CI1 35.13330.

B pacuyeTtax npu cooTBETCTBYOLWEM 060CHOBAHUN UCXOASA N3 KOHKPETHBIX YCIOBUIA aKCNsyaTaum
TpybGonpoBofa AonyckaeTcs ncnonb3oBaTh Harpy3ku no cxeme HK-80.

2
PaBHOMepHO pacnpeaeneHHoe aaenerne 91 kH/M ™, oT HazeMHoro TpaHcnopTa, NepeaaBaeMoe Ha
Tpy6onpoBoa Yepes rpyHT, NPUHUMAETCS B 3aBUCUMOCTU OT AMaMeTPoB TPy 1 rmyBuHbl 3arnoxeHns
Tpybonposoaa anga cxem HIM-60, A-14 cooTBeTCcTBEHHO no Tabrmuam 5.10, 5.11.

MpumeydaHue - [nga pacyeta Tpyd npu Apyrnx 3HAYEHUAX TPAHCMOPTHBLIX HArPy30K BEMNUYUHY Yp
uernecoobpasHo onpeaenaTb ¢ noMoLupto dopmyrbl ByccuHecka [1, ¢.60-63]

oH?

gz =0.478 (H2 1,202

, (5.18)
rae 2. cocpefoToYeHHast cuna;

H _ ry6uHa paccmaTpryBaemoil TOYKM OT NMOBEPXHOCTMY;

¥ - ropu3oHTarbHasa NPOeEKLMst MEXAY TOUKOW NPUITIOXKEHUS CUSbl U TOYKOWN, B KOTOPOW onpeaensieTcst



HanpsbkeHue 7 .

5.3.13 PaBHOOENCTBYIOLLYH HOPMAaTMBHOW BEPTMKAINbHOW Harpy3kn Ha TpybonpoBoa OT TpaHcnopTa
peKkoMeHayeTcsa onpeaensTb no gopmyne

Oy = anDHru'TKH, (5.19)

roe LS KO3hdMLIMEHT KOHLLEHTPaLMM OaBNEHNs TpyHTa 3acbInkuy, onpeaensembi no gopmyne (5.15);

Hr . nuHaMMYeckuii KoadpMLIMEHT NOABIKHOIA HarpysKku, 3aBUCUT OT MyOMHbI 3anoXeHUs
Tpy6onposoaa I (tabnuua 5.9).

Tabnmua 5.9 - 3HavyeHnsa gMHaMU4ecKoro koadduuMeHTa NOABWMKHOM Harpy3Kku

H m 0,5 0,6 0,7 0,8 0,9 1 2

o 1,17 1,14 1,10 1,07 1,04 1 1

5.3.14 HopmaTvBHbIe BPEMEHHbIE HArpy3kn OT NMOABMKHBIX TPAHCTMOPTHBLIX CPEACTB CreAyeT Takxke
NpUHUMaTb:

Ansg TpybonpoBOAOB PasfnMYHOrO Ha3HaYeHUst BCEX AMaMeTpoB, NPOoKaabiBaeMblX Mo,
aBTOMOOMIbHLIMU 4OPOraMu, - Harpy3Ky OT KOSIOHH aBToMOOwmen unn ot korecHoro TpaHcnopta HK-80 B
3aBMCMMOCTM OT TOrO, Kakas U3 3TUX Harpy3oK okasblBaeT bonbluee CUNnoBoe BO3eNCTBME Ha
TpybonpoBog;

A5 noA3eMHbIX TPybonpoBOAOB, NPOKNaAbiBaeMbIX B MeCTaX, [4e BO3MOXHO HeperynspHoe
OBWXXeHMEe aBTOMOOMIBHOIO TPaAHCMNOPTa, - Harpy3Ky OT eAUHWUYHBLIX aBToMobunen A-14 unm ot
ryceHnyHoro TpaHcnopTa HM-60 B 3aBUCUMOCTHM OT TOrO, Kakas 13 3TUX Harpy3oK Bbi3biBaeT GornbLuee
BO34encTBue Ha TpybonpoBoa;

Ans TPyGonpoBOAO0B, NPOKaAbiBaEMbIX B MECTaX, e ABWKEHNE aBTOMOOMIbHOMO TpaHcnopTa
2
HEBO3MOXHO, - PABHOMEPHO pacnpeaenieHHy0 Harpy3Ky C MUHTEHCUBHOCTbIO 4 KH/M ™~ .
BennunHy HopmaTVBHOW BPEMEHHOW Harpy3Kku OT NOABWXHBIX TPAHCMOPTHBLIX CPEACTB AonyckaeTcst

yBENMUMBATL UMM YMEHbLLIATL MPU COOTBETCTBYIOLLEM 0B0CHOBAHUM UCXOAS U3 KOHKPETHBLIX YCMOBUM
paccmMaTpusaemoro Tpy6onposoza.

5.3.15 MNpuBeaeHHyto rmybuHy 3anoxeHns TpybonpoBoaa peKoMeHayeTCs onpeaensaTtb no gopmyre



Huy = H+ (0~ 3By Exg Viony (5.20)

me T - ry6uHa 3anoxerns TpyGonpoBoaa, cuMTas 4o Bepxa NoKpbITUS, M;

A -
WER - TONWMHA CNoS NOKPLITUSA (JOPOXKHOW 0aeXabl), M;

EI'DKP - 06w moaynb ynpyroctu (aedopmavium) nokpbiTus, Ma, 3aBUCUT OT ero KOHCTPYKLIUK U

CBOWCTB MaTtepuarna nokpbITUs.

[ns NOKPbITUI, COCTOSILLMX U3 HECKOSMbKMX Pa3HOPOAHbIX CIIOEB, XapakTepmdyeMbiX COOCTBEHHbIMM

MOAYNSIMU YNpyrocTun (gedopmaiin) E; , 00K Moaynb ynpyroctu EI'DKP (oedopmanin) NoKpbITUSA
onpeaensieTcsa no gopmyrne

=] =]
B = Zhi3E I Zhy
i=n =n (5_21)

i
rae - TonwpHa CroeB NokpbITUS B KonnyecTse oT 1 go #;

& MOZYnM YNpyrocTy (aedopMaLvi) COOTBETCTBYIOLLMX £ -X OT 1 40 # CIIOEB MOKPbITUS;

# - 4MCcno CrnoeB B MOKPLITUN.

Tabnmua 5.10 - PaBHOMepHO pacnpepeneHHoe gasrenne ¢ oT ryceHnuHomn Harpysku HM-60 npw

Hapy>kHOM gunameTpe Tpybonposoaa Dy

ggﬁ?);l(:im PaBHOMepHO pacnpeaeneHHoe gasnenune 7 | kH/m 2, OT TpaHCnopTHOM Harpy3kn HIM-60
H m MpY HapyxHOM AunameTpe Tpybonposoaa D , M

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,9 1,0
0,5 62,0 61,5 61,0 60,5 60,0 59,0 56,9 54,9 52,0
0,75 457 45,35 45,0 | 44,6 442 43,85 (42,7 ||41,7 40,9
1,0 36,2 36,1 36,0 35,75 |[35,5 3525 (344 34,3 34,3
1,25 29,6 23,6 29,8 |29,6 29,8 29,8 29,8 |29,8 29,8




[na Bcex guameTpoB

1,5 254
2,0 18,7
2,5 16,5
3,0 14,5
3,5 12,0
4,0 11,4
4,5 9,81
5,0 8,43
55 7,16
6,0 6,18
6,5 5,39
7,0 4,71
7,5 4,31
8,0 3,90




Tabnmua 5.11 - PaBHOMepHO pacnpeaeneHHoe AasneHve ¢ ot TpaHcnopTHOM Harpysku A-14 npu

Hapy>XHOM anameTpe Tpybonposoaa

DI'[

:T;ﬁgiﬁm PaBHOMepHO pacnpeferneHHoe naBneHmeS , KH/m : , OT TpaHCNopTHOM Harpyskn A-14
Y6 H ™ MpY Hapy>xHOM AnameTpe TpybonpoBoga ~H, M

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,9 1,1 21,3
0,5 111,1 1111 111,1 107,5 ||104,0 |[98,5 92,9 83,2 75,9 |69,1
0,75 51,9 51,9 51,9 50,1 48,2 47,4 ||46,6 | 42,9 |40,0 (/38,0
1,0 28,1 28,1 28,1 27,7 27,2 264 |[256 |[245 |[23,0 ||21,6
1,25 18,3 18,3 18,3 18,1 17,8 17,7 (17,5 |[16,9 | 16,3 | 15,6
1,5 13,4 13,4 13,4 13,3 13,3 13,2 ||13,1 129 (12,6 (12,7
1,75 11,0 11,0 11,0 11,0 10,9 10,9 10,8 10,7 10,6 |(10,6
[na Bcex ouameTpoB
2,0 8,43
2,25 7,65
2,50 6,86




2,75 6,18
3,0 5,49
3,25 4,8

3,5 4,22
3,75 3,63
4,0 3,04

5.3.16 PaBHOaeNCTBYOLWAS pacYeTHON rOpU30OHTanNbHON Harpy3ku OT AaBrfieHUs Ha3eMHOro
TpaHcnopTa onpegenseTcs no gopmyrne

o = nglyry (5.22)

5.3.17 PaBHOOENCTBYIOLAS pacyYeTHON BEPTUKAIbHOW Harpy3kn OT COOCTBEHHOrO Beca Tpyohl
onpegendaeTca no opmyrne

= -3
{3 = nmyhll, 10 _ (5.23)

5.3.18 PaBHogencTByOLAA pacyeTHOW BEPTUKANIbHOW Harpy3Kkmn OT Beca HanonHuTena (Bogbl)
onpenendaeTcd no opmyrne

O =n"yhDE107
! : (5.24)

= 3
rme e T98kHM - yAaernbHbIA BEC MPEeCHOW BoAbI;

D, =D -2h

5.3.19 Benn4ynHy BO3MOXXHOIO BakyymMa Ha pacyeTHOM ydyacTke Tpybonposoga npu oTcyTCcTBUU



F =
KOHKPETHbIX AaHHbIX pekomeHayeTca npuHumatb -~ ¥ 0,1 MMa.

5.3.20 BHeluHee rugpocTaTuyeckoe gaBneHne rpyHToBbIX BOA s Ha Tpybonposog, Mla,
onpeaenseTcsa no gopmyrne

5 = Yefing , (5.25)

. o 3
rne 1B - NNOTHOCTb BOAbI C yY4ETOM PaCTBOPEHHbIX B HEWN COJIen, Hm™;

H -
TE - BblCOTa CTOsI0a rpyHTOBOW BOAbLI HAA BEPXOM Tpybonposoaa, M.

5.4 PacuyeT narnb6arowmx MOMEHTOB OT BO34eMCTBUA BHELUHUX Harpy3oK

5.4.1 MakcumanbHbI n3armbatoLmn MOMEHT OT AEACTBUS PYHTOBOW M TPAHCMOPTHOWM Harpy3oK B
notke TpyObl onpegensieTcsa no gopmyne

M =My + My + My (5.26)

5.4.2 PacyeTHble narnbaroyie MOMEHTbI NPV OnMpaHnmn Tpyobl Ha FPYHTOBOE OCHOBaHWE
onpegensaTcs kak anrebpanyeckasi CymMa MOMEHTOB OT BHELLHEN BepTUKanbHOM Harpy3ku 1 OMOpPHbIX
MOMEHTOB.

5.4.3 ONOpHbIE MOMEHTbI NPV ONMPaHUN TPYObI HA TPYHTOBOE NIIOCKOE OCHOBAHME U
NpocMnMpoBaHHOE OCHOBaHWE ONpeaenstoTCs C MOMOLLbIO pacHEeTHbIX KO3PMLMEHTOB, NPUBEAEHHBIX B
Tabnmue 5.12 gna nnoTHbIX U crabblx rpyHTOB, cM. [1], [4].

Tabnmua 5.12 - 3Ha4yeHnsa KoadhdMLMEHTOB MyN 019 ONOPHbIX peakLuii TpybonpoBoaa Ha rpyHTOBOM
OCHOBaHUM

Cxema HarpyxeHus LleHTpanbHbIn KoadhdpmumeHT
yron 2ot rpaa.




0 0 0 0 0 0

30 -0,059 | 0,002 -2,002 | 0,004 -0,004
60 -0,105 || 0,007 -0,007 | 0,013 -0,013
90 -0,136 |/0,014 -0,013 /0,027 -0,027
120 -0,155 | 0,021 -0,019 /0,04 -0,04

150 -0,163 || 0,026 -0,023 /0,05 -0,05

180 -0,169 | 0,029 -0,025 /0,053 -0,053
0 0 0 0 0 0

30 -0,04 0,001 -0,001 |/ 0,001 -0,001
60 -0,073 | 0,003 -0,003 {0,007 0,007
90 -0,093 0,007 -0,006 0,013 0,013
120 -0,114 0,01 -0,01 0,02 0,02




150 -0,123 0,012 -0,012 0,025 0 0,025

180 -0,127 0,014 -0,013 0,027 0 -0,027

5.4.4 Pac4eTHbIN ONOPHLIA MOMEHT OT AENCTBUSA BHELLHEN BEPTMKANBbHOW HArpy3ku npuv ykrnagke
TpyObl Ha NIIOTHOE IPYHTOBOE OCHOBAHME OMpeaensieTcsi ¢ UCNonb3oBaHMeM KO3hdMLIMEHTOB,
npuBegeHHbIX B Tabnumue 5.12, no cxeme a.

5.4.5 Npun yknagke TpyObl Ha cnabble rpyHTbl PpacyYeTHbIN OMOPHbLI MOMEHT ONpPeaAensieTCcs Takxe C
ncnonb3oBaHuem KoaddmUneHTOB, NpMBEAEHHbIX B Tabnmue 5.12, no cxeme 6.

5.4.6 PacueTHbIN n3rmbaroLpmn MOMEHT OT AENCTBMS IPYHTOBOW U TPAHCMOPTHOW Harpy3oK npwm
yKIafike Ha Nnockoe ocHoBaHue, kKHM, paBeH

. -3
My = 0.235(0) +Q)ry 1077 (5.27)

5.4.7 lNpwn yknagke Ha npodmMnMpoBaHHOE OCHOBaHME C YoM oxBaTta Tpybbl OCHOBaHMEM 2ot
’
N3rmbaroLLMIA MOMEHT My paBeH:

200 = 60° M} = 0,189(Q; + QOq)ry 107
200 =90° M} =0158(Q) +Qy)rp107%,

200 =120° M} =0,13%(0 + 0y)ry 107 528)

5.4.8 PacueTHbIn nsrmbaroLummn MOMEHT OT AEeNCTBMA Beca BOAbl M COOCTBEHHOMO Beca Tpybonposoaa
npwv yknagke Ha nnockoe ocHoBaHue, kH-M, paBeH

" =3
My = 018(Q5 + C)rp 1077 (5.29)

5.4.9 lNpun yknagke Ha npodmnnposBaHHOE OCHOBaHME:

200 = 60° My = 0,131(Q3 + 0 Iryy 107
200 =90° M} =0103(05 + ()1 1077,

200 =120° M} =0,084(03 + Q)rp 107 5.30)



5.4.10 Pac4yeTHbIN M3rmbaroLmii MOMEHT OT OENCTBUSI TOPU3OHTASbHbBIX HArpy3oK, kKH-m,
onpeaensieTcsa no gopmyrne

M, =-0125(0, +er)rcp10'3_ (5.31)

5.4.11 BHelwHWe npvBeAEeHHbIE HArpy3KK, IKBMBANEHTHbIE AENCTBYIOLLMM U3rMbaloLLMM MOMEHTaM,
onpeaensitoTcsa no gopmyne

M

Cep 0,318r,

(5.32)

5.5 PacuyeT Ha NpOYHOCTb NPU AeACTBUM Ha TPyGOoNpoBOA BHELUHUX
Harpys3ok

5.5.1 PacyeT Nnpon3BoAnNTCSA Ha CreayroLme CoMeTaHNs OCHOBHbIX Harpy3oK:

1) npu AencTBMM Ha TPyOONPOBOA AaBMNEHMs rpyHTa 3acbInky, NepenBkHbIX TPAHCMOPTHBIX CPEACTB,
COBCTBEHHOTO Beca TpYObl, BHELLHErO rMapoCTaTUYECKOro AaBneHnsl, Beca TPaHCMNOPTUPYEMOWN BOAbI;

2) Npu OENCTBUM IPYHTA 3acCbINKK, aTMOCGEPHOro AaBreHus npy obpasosaHuM B Tpybonposoae
Bakyyma, COGCTBEHHOro Beca TpybonpoBoaa, Beca BOAbI.

5.5.2 YcnoBue npodHOCTH cobrtogaetcs, ecnm

Orp <L (5.33)

1
5.5.3 HecyLasi cnocoGHOCTL 3acbiNaHHOMo TPyGoNpoBoAa NPU BHELLHEM Harpy»KeHUM Crp 3aBUCUT OT
NoAdepXVBalOLLEro eACTBMS (OTNopa) rpyHTa 3achInkuy, BAUSHME KOTOPOro B pacyeTax y4yuTbiBaeTcs

KoahdpmuneHTom ¢ .

5.5.4 KoadhgmumeHT ¢ onpegendgeTcd no opmynam:

npu nepesomM BapnaHTe coveTaHnA Harpy3ok



1

1+——F
P +04135 . (534
npu BTOPOM BapnaHTe CoveTaHnA Harpy3ok
1
E =
S TY-NEY)
P+ 04137, (5.35)

rme A aTMocdepHoe AaBneHve npy obpasoBaHuM B Tpy6onpoBoae Bakyyma, NPUHMMaEMOE PaBHbIM
0,1 MrMa.

0
5.5.5 MNpepenbHasg pasgasnuBaloLLas BHELLHASA Harpyska Q“P , AeNCTBYIOLAsA Ha NOA3EeMHbIN
TpybGonpoeos, onpeaensieTcst ICxoas U3 YCIOBUIA, YTO NP 3KBUBANEHTHOM ABYXITMHENHOM HarpyXeHuu
npvBeaeHHbIMU CUNaMm U3rndatoLLIMA MOMEHT paBeH

1]
Cmp?

™

M= - 0318200 r

(5.36)

5.5.6 HopmarbHble HanpspkeHUsl, BO3HMKAIOLWME B ONAcHOM CeYeHum (JI0TKe), paBHbI

M 031BEQRr6 095500 Dy

H = ___
2 2
W A A . (5.37)
Torpa
i R
O =
0.9580 (5.38)

me & - pacyeTHasi npoyYHOCTb, paBHas 300 MMa;

- koapdpmumeHT ycrosuin paboTel MaTepmana Tpyb, paBHbI eguHNLLE NPY OBEpPUTENbHOM

BeposiTHocTu ¥ 20,097

£. KO3 (hpmLIMEHT ynpyroro oTnopa rpyHTa, onpeaensemMslin pacyeToMm.

5.6 PacyeT Ha yCTOM4YMBOCTb KpyroBon ¢popmbl NonepeyHoro cevyeHus



5.6.1 OnpeneneHve HeobxoaMMON HecyLlen CNOCOBHOCTM TPYD 13 YCNOBUS YCTOMYUBOCTU KPYroBOM
dopMbl NOMEpPeYHOro ceveHrst crieqyet NPOBOANUTbL MO OPMyrie C Y4ETOM COCTOSIHUS] HANMOPHOTO
Tpybonposoga

dEp z E[QFHP t Hax t QI‘.B]
, (5.39)*

roe Irp npegeneHasa BenMunHa BHELLHEro paBHOMepHOro aaenexus, Mla, kotopyto Tpyba ns BULL
cnocobHa BblaepaTb 6€3 NoTepn YCTONYMBOCTM KPYroBor hopMbl NONEPEYHOro ceyYeHnss;

Crp _ pacyeTHas BHELLHSA NpuBEeAeHHas Harpy3ka, kKH/m;

Foax BEnM4YMHa BO3MOXHOIO BakyymMa Ha pac4eTHOM yvacTke Tpybonposoaa, MiMa; npu oTcyTcTBMM
KOHKPETHbIX JaHHbIX cnegyeT npuHumatb pasHou 0,1 MMa;

Frox . BHELLHee rmapocTaTMyeckoe AaBnieHre rpyHTOBbIX Bo4 Ha Tpybonposod, MIa, onpeaensetcs
no dgoopmyrne (5.25).

* dopMmyna 1 SKCNMKaUmsl K Hel COOTBETCTBYIOT opuriHany. - MpumeyaHue nsrotoeutens 6asbl
[AaHHbIX

5.7 Pacu4eT Ha XXecTKOCTb (no aedopmMaLmm) npu BHELWHEeM HarpyxeHumu

5.7.1 I'IpM pac4yeTe Ha XeCTKOCTb UCXOAHbIM CIYy>XUT yCrioBue, YTOObI OTHOCUTENBHOE YMEHbLLEHNE

BepTUKarnbHOro AnamMetpa f 1o

He npeBblwano, %:
a) 5 - onsa Tpy6 ¢ aHTUKOPPO3NOHHBIM MOSNIMMEPHBIM BHYTPEHHUM MOKPLITUEM;
6) 4 - ona Tpyd C LEMEHTHO-NONMMMEPHBLIM MOKPLITUEM;

B) 3 - Ansi Tpy6 C LieMeHTHO-NecYaHbIM BHYTPEHHUM NOKPbITUEM.

5.7.2 3T yCcnoBuMsi BblpaxatoTcs HEpaBEeHCTBaMU:



e
= 7 E® =< 005D
Ja f4P§ o

o ; (5.40)
Je = j’Q_“Ps £0,040,
4 : (5.41)

Fu = jQ—“Ps < 0,030,
A , (5.42)

£

rae = - KoappmUKNEHT, yYnThIBaOLLMIA BAINSTHUE OTMopa rPYHTa;

I KO9(PpMLIMEHT, 3aBUCSALLMI OT CXeMbl pacnpeaeneHnsa Harpy3oK 1 ONOpHOW peakLnn, C y4eTOM
aKTVBHOTO BIMsiHWSI GOKOBOTO [JaBNeHust rpyHTa. [Mpu yrme onvpanmus 22 = 30° f= 1,23; 22 =90° f=
0,974. [1na npakTUYEeCKNX pacyeToB BESINYNHY J MOXHO NpuHMMaTb pasHon 1,0. bornee ToYHbIe

3Ha4eHus KoadhdmumneHTa J MOXHO nonyyutb B Tabmuue 9.17 [4].

5.7.3 Kputnyeckasi BenmymHa BHELLHEro JaBrieHus onpeaensercd no gopmysiam:

F > L
Z—== -2 (B F
non © 4 I niTp (5.43)
F
B 1 _
on T4 4T in (5.44)

e n - XXeCTKOCTb TpyObl, MMa, no M. JleBu;

E
TP - )KeCTKOCTb FPyHTAa, onpeaernsiemas no gopmyrne

Fp = D,lEﬁErp, (5.45)

30€ecb ETP - Mo ynb AecopmMarmm rpyHTa 3acbinku, Ma.

5.8 PacyeT Ha Nnpo4yHOCTbL TPYO Npyn COBMECTHOM BO34EMNCTBUM BHELUHMUX
Harpy3o0K 1 BHYTPEeHHero faaBreHus



5.8.1 Npn coBMeCTHOM BO34ENCTBUM BHELLHMX NPUBELEHHbIX HArPy30K & N BHYTPEHHEro
MMAOpaBNMYECKOro AaBneHnst 3aBUCUMOCTb MeXOy HUMU ABMSeTCS NpsaMonuHernHon. Npu paboTte
MaTepuana TpyObl B yNpyrov ctagum HanpshkeHus OT 3TUX Harpy3ok cymmupytotces, cm. [1], [8], [9].

B obwwem criydyae aTa 3aBMCMMOCTb BblpaxaeTcst hopMyrion

By = P’ [1 - Q—“DP
&
: (5.46)

F
roe " ™ - BeNMYMHaA BHYTPEHHENO LaBIEHUs Npu Q“P , MMa;

1
7 . Hecylwas cnocoB6HOCTL TpYBbl Ha BHYTPEHHee mapocTaThieckoe Aasrenue, MMa;

]
& . HecyLLiasi CMOCOOHOCTb TPYObl HA BHELLHIOW NMPUBEOEHHYIO HArpy3Ky OT rpyHTa M TPaHCMopTa,
KH/m;

Crp

- BENMMYUHa NpMBEAEHHOW BHELLHEN Harpy3ku, KH/m

o8
_ (5.47)

5.8.2 3HaueHuns Pl onpegensTcsa no dopmyre

PD = RF";’lg

L (5.48)

me fp pacyeTHasa Npo4HOCTb, paBHaa 300 Mla;

"0 . BHyTpeHHUit paguyc Tpy6GbI, CM;

% - TonuwmHa cTeHku TpyObI, CM.

n
5.8.3 3HaueHus e onpegenaTcsa no dopmyre

2

R
o" = 0524 L
o, (5.49)

me & - ycrnoBHas AnvHa Tpy6bl, paBHas 1 M;

e . pagunyc cpeayHHOM NOBEPXHOCTM TPYObI, CM.



]
5.8.4 3HayeHus PD " ¢ ans Tpyo guametpamm 80-1000 mm knaccoB K-9 n K-10 ans
HesacblnaHHOro Tpybonposoaa npueeaeHsl B Tabnvue 5.13.

]
Tabnumua 5.13 - Hecywas cnocobHOCTL He3ackiNaHHOrO TPy6ONpoBOAa HA BHELLHIOW Harpy3ky & n

I}
BHYTpPeHHee aaBneHue &

Dsr, MM Knacc K-9 Knacc K-10 Fen Ma
0" , kKH/m P’ , Mla 0" , kKH/m P , Mra
80 123,0 41,9 125,0 42,0 5,0
100 96,4 33,9 96,6 334 5,0
125 82,0 27,3 83,0 27,3 5,0
150 73,2 23,9 77,6 25,8 5,0
200 55,6 18,0 68,3 20,0 5,0
250 51,7 15,7 65,6 17,4 5,0
300 48,9 13,8 60,1 15,3 5,0
350 50,2 12,8 61,4 14,1 4,0
400 47,1 11,8 59,4 13,1 4,0

450 49,5 11,0 60,2 12,4 4,0



500 46,2 10,4 56,8 11,5 4,0

600 47,0 9,7 57,8 10,8 4,0
700 47,8 9,2 63,4 10,2 3,2
800 51,9 8,6 62,4 9,7 3,2
900 51,5 8,1 63,4 9,0 3,2
1000 54,9 8,3 67,3 9,2 3,2

£ .
MpumeyaHue - “ ¥ - BeniMYMHa 3aBOACKOMO UCMbITaTeNbHOMO AaBNEHUs Kaxaon Tpyobl Ha
BOJOHEMNPOHMLIAEMOCTb, ABMAETCA HE PacYETHOMN, a OTOPaKOBOYHOM, TEXHONOMMYECKOIA.

5.8.5 Mpadmk NPOYHOCTUN He3acbINaHHOMO TpybonpoBoaa Npu KOMOUHMPOBAHHOW Harpy3ke,

0 o0
npeacTaBnaloLwmMii CO60M NPSIMYIO MMHUIO B KOOPAMHATax 2 F , NpyBefeH Ha puUcyHke 5.6.

PucyHok 5.6 - M'pachmkn npoyHocTu Tpy6 auametpom 600 mm knaccos K-9 n K-10



60 Qu, kH/ M

50 4

40 -

35,2
30 5

254

20

P* MMa

ﬂ E T T L} U T 1
0 6 2 = 4 6 ) 10 12

r4

5.8.6 Mpadmku SBNATCS NMHUSIMU PABHOW MPOYHOCTU NPU NOBbLIX COMETaHMSIX Harpy3oK, Koraa

Eo= -
CYMMapHbI€e HaMNpsKeHst B CTeHKax Tpybbl He npesbiwatoT ~ P 300 MMa oT BO34ENCTBMS BHELLHMX
Harpy3oK 1 BHyTPEHHEro AaBreHus npy Nobbix codeTaHnsx. MoscHeHMsa No ncnonb3oBaHuio rpadmka
(pucyHok 5.6) npuBegeHsl B npumepe pacyeTa B pasgene 5.10.

5.8.7 KoadhdmumeHT 3anaca npo4HOCTM TpybonpoBoaa Ha BHELLHNE HArpy3Kku i MOXeT ObITb
0
! = K|
MOMy4YEH 13 COOTHOLLIEHNS Q7 Crp = Ko
Tep 420 mMNa

o 300 wNa .
13 1,4 NpUHAT B ganbHeENLWNX pacyeTax

0=

KoadhdmumeHT 3anaca npovHoCcTH

GBP

“ o)
YCNOBHO paBHbIM eauHuLe. Mpy ynpyroii paboTe maTepuana TpyGbl COOTHoleHNe P cnpaBeanmeo
TaKXe AN1s Harpy3oK, BbI3bIBAKOLLMX 3TW HAMPSKEHUSI.

5.9 PacyeT Ha npoyYHOCTb TPYO npu AeCTBUMN Ha TpybonpoBoA
BHYTPEHHEro AaBJfieHUA NPy OTCYTCTBUUN BHELLUHEN Harpy3Kku

5.9.1 PacueTHoe BHyTpeHHee gaBneHne B Tpybonposoae £ 'MnNa, onpegensietcs no dopmyne



2hE

Dy =2k (5.50)

rae RP - pacyeTHoe conpoTuBneHune YyryHa, Mrla; RP " 300 Mra;

70 . KoadhdmLMeHT ycnosust paboThkl, paBHbi 1,0;

. TOmNWwMHa CTEHKN pr6b|, CM;

Dy . HapYXHbI gnameTp Tpybbl, CM.

5.9.2 HomuHanbHas TonwmHa cTeHkn Tpyd i om, onpeaenseTcs no aMnupuyeckon dopmyne

B =k(0,5+0,001D,) (5.51)

rae ko ©6e3pasmepHbIn KOadhdMLNEHT, UCNONb3yeMbIn Ans 0603Ha4YeHUS Knacca Tpyd; NpMHUMaeTcs
paBHbiM 8, 9, 10, 11, 12wn T.4.;

Dy y
- YCIOBHbIN NPOX0A TPyObl, CM.

5.9.3 [lonycTumoe BHYTpeHHee AaBrieHne B TpyOONpoBOaE HA YCITOBUSI BPEMEHHOW MPOYHOCTHU
pacTpyOHou TpyObl onpeaenseTcs No AaHHbIM Tabnmubl 5.14.

Tabnuua 5.14 - [JonycTumoe BHYTPEHHee rmapasnumyeckoe AaBneHne B Tpybonposoae ¢ pacTpybHbIMm
coeavHeHuammn "TYTON" n "RJ", Mla, gnsa Tpy6 knacca K-9

YcrnoBHbIN "TYTON" "RJ"
npoxoa, Mm

P;'ICII[ PI{ PI‘ P.'EI.'CII[ PI{ PI‘
80 6,4 8,0 8,5 8,8 11,0 11,5
100 6,4 8,0 8,5 75 9.4 9,9

125 6,4 8,0 8,5 6,3 7,9 8,4



150 6,4 8,0 8,5 6,3 7,9 8,4

200 6,2 775 8,25 49 6,1 6,6
250 54 6,75 7,25 3,6 45 5,0
300 4,9 6,12 6,61 34 4.2 47
350 45 5,62 6,12 3,0 37 4,2
400 4,2 5,25 575 2,5 3,1 36
500 38 4,75 5,25 25 3,1 36
600 3,6 45 5,0 ; ; ]
700 34 4,25 4,75 - - -
800 32 4,0 45 - ; ]
900 3,1 3,9 4.4 ; ; ]
1000 3,0 375 4,25 - - -

5.9.4 lonycTumas MakcMmasbHasi BenMimMHa BHYTPEHHErO rmapaBnnyeckoro gaerneHus Tpybonposoga
Ans hnaHueBbix coeguHeHun onpeaenseTcs us Tabnuubl 5.15 nexoas ns npuHUMNa paBHONPOYHOCTH
TPyO, CTbIKOBbIX COEAUHEHWUIA U (OUTUHIOB.

Tabnumua 5.15 - [JonycTMMoe BHYTPEHHEE rmapaBnnMyeckoe gasneHune ansa drnaHueBbix coegmHeHmn, Mla



YCnoBHbIN Npoxoq, MM

80

100

125

150

200

250

300

350

400

500

600

700

800

900

E

2,5

2,5

2,5

2,5

2,5

2,5

2,5

2,5

2,5

2,5

1,6

1,6

1,6

1,6

3,1

3,1

3,1

3,1

3,1

3,1

3,1

3,1

3,1

3,1

2,0

2,0

2,0

2,0

3,6

3,6

3,6

3,6

3,6

3,6

3,6

3,6

3,6

3,6

2,5

2,5

2,5

2,5



1000 1,6 2,0 2,5

5.9.5 VcnbiTatensHoe gaeneHne nog3emMHbIX Tpybonpoeoaos B cooTBeTcTBMM co CHuUlM 3.05.04

noapasaenseTcs Ha NnpeaBapuUTenbHoe Fi nprMemMoyHoe I

5.9.6 lMNpeaBapuTensHOe UChbITaTeNnbHOE AaBneHne onpegensieTcs B coorsetcteum co CHulM 3.05.04
Kak BHYTpEHHee pacyeTHoe AaBrieHne ¢ KoaddmumeHTom 1,25.

5.9.7 lNpremoyHoe ncnbiTaTensHOe AaBrneHne paBHO =505 Mla.

5.10 Knacc npo4yHocTtu Tpy6 u3 BYLUI

5.10.1 Beibop knacca npoyHOCTU TPpyD Ha NepBON CTagMu pacyeTa OCYLLECTBISIETCSA METOA0M

COMOCTaBMNEHMS HECYLLEW CNOCOBHOCTM TPYG Ha BO3AENCTBUE BHELLHEN Harpy3Ku &y BHYTPEHHEero
naeneHnst £ HesacbinaHHoro TpyGonpoBoaa.

1]
5.10.2 Hecyluasi cnocoBHOCTb £ 1 MakcuMarbHO JOMyCTUMOE BHyTpPeHHee [JaBrieHne Frua , MMa (

o_
P P ), NpY He3acbiNaHHOM TpybonpoBoae onpenenatoTcs u3 Tabmuubl 5.13, a gonyctumoe

BHYTPEHHee [aBrieHne 3achinKku rpyHTa B 3aBUCUMOCTW OT BHELUHEeW rpyHTOBOW U TPaHCMOPTHOW Harpy3ok
onpeaensieTcs pacyeToMm.

5.10.3 OCHOBHLIM KpUTEPUEM OLLEHKM BbIOOpa Kriacca Tpyb Ha NepBon CTagumn pacyeTa siBNsieTcs

KO3hdMLLMEHT 3anaca NPOYHOCTM o , KOTOPbIV He foIKeH OblTb MEHee eauHNLLbI NPU CPaBHEHNUU
HecyLLel CNOCOBHOCTM TPYObl HA BHELLHIOW NPUBEAEHHYIO HArpy3Ky 1 JONYCTUMOrO BHYTPEHHETO

&
[aBneHus ¢ 3agaHHbIM pabounm aasneHviem. KoadduumeHT 3anaca npoyHocTn “-U onpenensietcs B
cooTBeTCcTBUM C 5.8.7.

5.10.4 MNpUHSATLIN KNAcc NPOYHOCTU TPYO Ha NEPBON CTagMn AOIMKEH ObITb paccyMTaH Ha NPOYHOCTD,
YCTOMYMBOCTb, Ae0OPMaTUBHOCTb, KPUTUYECKYIO BEMUYMHY BHELLHErO AaBfeHUst Npy pacyeTHbIX

3Ha4YeHUsIX QE'KB .

5.10.5 B cny4ae ecnm BbIGpaHHbIN KNacc NPOYHOCTM TPYO Mpu BbIYMUCIIEHHBLIX NPUBEAEHHbIX
Harpyskax He YOOBIETBOPSET KPUTEPMIO MPOYHOCTY NpU YKNagke Tpybbl Ha NNIOCKOe rpyHTOBOE
OCHOBaHWe, TO crnegyeT NpegycMoTpeTb NpuMeHeHre 6onee BbICOKOro Kracca NPOYHOCTM.



5.10.6 Ecnu npumeHeHne gpyroro kracca Tpyb npuv ykragke Ha nnockoe OCHOBaHMWE SIBIISIETCSH
3KOHOMMYECKU HelenecoobpasHbiM, crieqyeT paccMaTpuBaTh pacyeT TpyO Ha NPOYHOCTL NP yKagke

Ha cNpogmIMpoBaHHOE OCHOBAHUE C YIIOM OxBaTa Tpybbl Zat =60°; 90°; 120°.

0 0
5.10.7 ConocTaBneHne HecyLlern cnocobHocTM TpybonpoBoaa e n £ ¢ peficTBYOLLMMM BHELLHUMM
NpVBEAEHHBIMW Harpy3Kamm 1 BHYTPEHHUM JaBrEeHMEM PEKOMEHAYETCH TaKkKe NPOU3BOAUTb, UCMOMb3YS
NPSIMOSIMHENHbIN rPadK paBHOW NPOYHOCTM TPYO NpM COBMECTHOM BO34ENCTBMN BHELLHUX HArpy3oK u
BHYTPEHHEero JaBneHns (pUcyHok 5.6).
Mpumep pacueTa Ha NPOYHOCTL TpydbonpoBoaa u3 BYLUI anametpom 600 mMm

TpebyeTcsa NpoBeCcTH pacyeT Ha NPOYHOCTb, YCTOMYMBOCTL U XKECTKOCTb Tpybonposoaa 3 BULLI
Anametpom 600 MM NS cneayowmx YCIoBUN:

Tpybbl knacca K-9 no FTOCT P NCO 2531;
HapyHbI gnameTp 635 mm;

TONWWHA CTEHKN TpyObl 9,9 MM;

$n =
yKMajKka B TPaHLLee C HaKIOHHLIMU CTEHKaMU, 3arioxeHne otkoca ' ¢ 0,5 Ha NIIocKoe OCHOBAHWE,

rpynna rpyHta I-lll (cyrnmHkm);

yAesnbHbIN BEC rPYHTa TTA77 KH/M3 ;

Moaynb gedopmMaLmm rpyHTa ETP =2,2 Mra;
YNIIOTHEHWE PYHTA - HOPMarbHOE;

rnyGuHa 3anoxeHus - 2 M;

TpaHcnopTHasa Harpyska HIM-60 (ogHa malumHa);
BHELLHSAS rmgpocTaTuyeckas Harpyska oTCyTCTBYET;

pacyeTHOe BHYTPeHHee rmgpocTaTudeckoe gasreHue pasHo 1,6 Mra;

Eo= g
pacyeTHOe COMpOTUBIIEHNE MaTepuana Tpybbl Ha pacTskeHne ~ P 300 MlMa, npu goBepuTensHOM

E
b
BeposiTHocTv £ = 0,997.
Onpenernenre Harpy3oK OT AaBMeHUs! FPyHTa 3achInKu.

LLnpuHa TpaHLemn no Bepxy:

By =D, +08=143

B =B+ 2(Dymsg) = 1,43+2(0,63-0,5)=2,06 M;

H 2
Bep =B + E[DH + E]mln =143+ 2[0,63 + 5]0,5 =305



Bi ) 3?35 -0
KoaddpmuneHt Lmp " 09npu " °F 7 (cm. Tabrmuy 5.6).

MapameTp, XxapakTepm3yoLLMI XXeCTKOCTb MPyHTa 3acChINKu

Pr'p = 0,125Erp = 0,125-2,2=0,275 MMa.

MapameTp, XxapakTepu3yIoLLMIA )eCTKOCTb Tpybonposoaa

H

P =2F
- [ 63599

3 3
] =2-1,?-105[—9’9 ] = 1,34

MMa,

me £ - moaynb KOHra ans BYLLT; & = 1,7-105 Ma.
Koadbdmument % ~ 0,98.
KoadpdmumeHt ¥ paseH
1 1

Ep(B-Dy) |, ,0275(2.06-0,63)
Pl 1,34 0,98 0,63

=0,512

'lll!l,l=

1+2

KoahdpmuMEHT KOHLLEHTPaLUM [aBreHu st FpyHTa 3achImnKu

_ 3 i) 3(134-0275)
205, +25,)  2(134+2:0,275)

H

OnpeneneHune nponsBeaeHni BKTPW 7] E:'HKH:

BEm¥ =5 06:0,90,512=0.95 :

DKy =0,63-1,29=0,81.

Tak Kak Doy < By
npou3BoauTcA no dopmyrne

, TO onpepenexHue BepTI/IKaJ'IbHOIZ Harpy3ku oT gaBJieHUA rpyHTa 3acbINKu

E = =
Orp = 2 XD K 1,15:17,7-2-0,63-1,29=33,08 kH/M.

PaBHoaencTByloWasn pacyYeTHOM ropu3oHTarnbHON Harpy3kn oT OOKOBOIo AaBMEHUs FpyHTa 3acbInku



0’53]0,63' 0,05 =465

Qlfp = m{H + %]DHAH =059 1?,?[2 +
KH/Mm.

Onpe,u,eneHme Harpy3ku oT gaBlieHUA Ha3eMHOro TpaHcnopTa

PaBHOﬂ,eVICTByIOLLI,aFI paC‘-IeTHOIZ BepTI/IKaJ'IbHOIZ Harpy3ku ot gaBJieHUA Ha3eMHOro TpaHcnopTa

E = =
Omp = 1emp Dt wl =4 .18 7.0,63-1,0-1,29=15,07 kH/m.

PaBHoaencTByloWAasa pacyeTHOM ropu3oHTanbHON Harpy3kun OT AaBreHnsa Ha3eMHOro TpaHcnopTa

r _ =
P = 2 mXlxMe = 4 0.187.2.0,98-0,63-0,2=2.30 kH/m.

PaBHogencTBytoLLas pacyeTHOM BEPTUKArbHOW Harpyskm ot cobCcTBEHHOro Beca TpybonpoBoaa

Q1 =amymh(lhy ~4) =4 1.3 14.72,6.0,0099(0,63-0,0099)=1,54 KH/m.

PaBHogelncTBytoLLAs pacyYeTHONM BEPTUKAIIbHON Harpy3ku oT Beca TpaHCropTUpyemoii Boabl

_ 2, _
D2 = #0.25m 0w DFE = 4 ) 95,3 14.0.8.0,612° 122,89 kH/m.

PacuyeT Ha NpOYHOCTL NPU AENCTBUM Ha TPYOONPOBOA, BHELLHUX Harpy3oK:

v E E _
My = 02350y *+Ep)rep = ( 235(33,08+15,07)0,317=3,58 KHIMm:

My =018(0) + Qydryp = 0,18(1,54+2,89)0,317=0,25 kH/M;

= — r r =
My = ~0125(Cr +Urp )i = 0 125(4,65+2,30)0,317=-0,28 kHIm;

M =My + My + My =3 840,25-0,28=3,55 kH/m.
OnpegeneHune pacyeTHOWN NMMHENHON NPUBELAEHHON SKBMBANEHTHOW Harpy3ku

Mo 355 _
0,318r, 0,3180317

O =
KH/Mm.

OnpepeneHve ko3hdunLNEHTa, y4MTbIBAIOLLETO BNMSIHUE OTMOpa rpyHTa



1 1
£ = - = 0,334
. B . 0,275

B+ 01435, 1,44 + 0,140,275

OnpegeneHve npefenbHON pasgaBnMBatoLLEN HAarpy3Kn TpyObl, YIIOXKEHHOW B IPYHTE

Rk 3009 94

ol - = -
T0958,D, 095 0,334 630

KH/Mm.

0_
Ins Tpy6 knacca K-9 Cr = 47,0 kH/m.
KoadhdhuumeHThl 3anaca NpoOYHOCTU:

gy =289 17 gp 20y a
332 . 35,2

Ycnosue NMPOYHOCTU cobntogaeTcs.

PacuyeT Ha Npo4YHOCTL NpU A4eUCTBMM IPYHTOBbIX Harpy3okK, Beca TpyoonpoBoaa, BoAbl U
obpa3oBaHusA B TpybonpoBoae Bakyyma
CyMmMapHbI MOMEHT OT AENCTBMSA 3TUX Harpy3okK M =2 28+0,25-0,18=2,35 kH-m, Torga pac4yeTHas

npueefeHHasa Harpyska Q“P paBHa 25,4 kH-M. PacuyeTHas npuBeaeHHas Harpy3ka OT BCEX 4EeNCTBYIOLLMX
cun (CM. pacyeT Bbllle) paBHa 35,2.

OnpepeneHne koahdnLNEHTA, Y4MTbIBAIOLLENO BNMSIHWE OTMNOPa rpyHTa Npu obpasoBaHn B
TpybGonpoBoae Bakyyma

1 1
£y = = =079
. mh L, 0275-0.1
B, + 01438, 1,34 +0,143-0,275
r

rge " E - BesfiMinHa Bakyyma B pr6OI'IpOBO,EI,e.

OnpeaeneHune npeaenbHOM 4OMYyCTMMOW pasdaBMBatOLLEN BHELLHEN Harpy3ku npu obpasoBaHnm B
TpybGonpoBoae Bakyyma

mBR: 103000994

61,18
D 079063

KH/Mm.

Orp =

Ycnoswue npoyHocTy cobrogaetcs: 61,18 2 32,5 kH/M, KoadpdmLmMeHT 3anaca NpoYHOCTH
= 6118 _o4

25,4

Pacuetbl nokasanu, 4to Tpyobl n3 BULLT knacca K-9 guameTtpom 635 Mm yooBneTBOpsA0T
TpeboBaHUsIM HagexHoW paboThbl NOA3EMHOrO HaMoOpHOro Tpybonposoaa npy o6 pa3oBaHMM BaKyyma.



5.11 PacyeT Ha yCTOM4YMBOCTb NpPU BO3AeNCTBMM Ha Tpyb6onpoBoA
BHELUHMUX Harpy3okK

5.11.1 KpuTnueckoe BHeLLUHee paBHOMEpPHOE [aBreHVe onpeaensieTcs cneayowym obpasom.

PI'p “ i 2 = =F =
W3 ycnosuga 4 nonyyaem, yto “TF 0,275 MMa < 0,335 MMa, Torma 9rp " 4n 1,34 MMa.

5.11.2 Onpegensiem paBHOMEPHO pacnpenenieHHoe AaBreHne OT AENCTBYOLEN Harpy3Kn ¢ y4eToMm

91 1 6e3 yueta 92 Bo3[EINCTBIA TPAHCMOPTHBIX HATPY30K:

1) Npy AeNCTBUM Ha TPyBONPOBO BHELLHMX Harpy3ok:

35,2
gy = oxe =212 =55 KEI = E =243
D, 635 MM 0,55 .
254
45 = Qar:s =2 =040 KEI = E =335
D 635 Ma 0,40 .

2) npun o6 pasosaHuM B TpyGONpoBoAE Bakyyma:

(!
g = SKB +h = Fo =
H 0,55+0,1=0,65 Mla 0" 2,06;
¢
g2 = SKB 5= o =
H 0,4+0,1=0,5 Mla 0 268.

YCrnoBusM yCTOMYMBOCTM TPYGONPOBOA, YAOBIETBOPSIET.

5.12 PacueT Ha XecTKOCTb (no aecopmaumm) npm BHELUHEM Harpy>XeHuwu
pacyeTHOM NpuUBEeAEHHOWN Harpy3Kou



5.12.1 Pacuet gonycTumoro npornba ans Tpyd ¢ LLeMeHTHO-NecyYaHbIM NOKPbITUEM B 3eMrie
BbIMOMHSAETCS N0 YCMNOBUIO

i= Q—HPE L003-635=19,05
45, MM,

35,2079
f="" " =44 P o= - -
ne” 4134 vv; 51 71,34 MMa; €m0 = 35,2 ki € =0,79;

KoadbdbunumeHT 3anaca NnpoyHOCTM £p paBeH 19,05/6,6=2,88.

XecTkocTb TpyGONpOBOAa AOCTATOYHA NPU 3a[aHHbIX YCINOBUSIX BHELLHEN NpyBeAEeHHON Harpy3Ku.

5.12.2 Pac4eTbl nokasanu, 4To Npu 3afgaHHbIX NapaMeTpax BHELLHEN Harpy3kun Tpyobl anameTtpom 600
MM Kriacca K-9 nonHOCTbIO YAOBMETBOPSOT TPEOOBaHMAM MO NPOYHOCTU, YCTOWYNBOCTU U KECTKOCTU OT
BO34ENCTBUSA BHELLUHMX Harpy3oK.

5.12.3 Pacu4eT TpybonpoBoga Ha KOMOMHUPOBaHHYIO Harpy3Ky Npon3BoanTCA AN ABYX Clly4aes:
He3acblnaHHoro Tpybonposoaa;

3acbinaHHoro Tpybonposoaa.

5.12.4 3Ha4yeHnst 4onyCTMMOro BHYTPEHHEro AaBMeHus Faom ana Tpy6 knacca K-9, onpegensiemoro no
dopmyne (5.48), paBHbl:

¢ 35,2
Bon = P 1- 2 [ = 9.7]1- 22 [ - 242
0 47,0

1) MMa;

( 35,2
By = PP 1- 2= 97| 1- 225 | =397
0 58,79

2) M.

From ana Tpy6 anametrpom 600 MM no gaHHbIM Tabnmubl 5.14 paeHo 3,6 MIa, 3agaHHoe paboyee
pasrneHuve pasHo 1,6 Mla. KoaddmumeHTbl 3anaca Npo4HOCTU Ha BHYTPEHHEE AaBrieHNe paBHbI

gy =245 15 g 39T

. —— =26
16 16

KoadhdmumeHTbl 3anaca npo4HOCTM Npu 3ag4aHHOM pabodem gasneHun PP&E - 1,6 MMa 6yayT
COOTBETCTBEHHO paBHbl 2,01 n 2,90.

F

5.12.5 3Ha4eHns ucnbiTaTenbHOro AaeneHnsa - ¥ TpybonpoBoaa, onpegensemble no CHulM 3.05.01,

OyayT paBHbI



By =125hp =12516=20 MMa.

F

3HayeHue ‘¥ HasHayaeTcs pacyeToM AN KOHKpeTHoro Tpybonposoaa.

5.12.6 [Ina pacyeToB pekoMeHOYeTCA MCMONb30BaTh Takxke rpadmk HeCcyLLe CnOCOOHOCTH TpyD
HesachblnaHHOro Tpybonposoaa, NpMBEAEHHOro Ha PUCYHKe 5.6, KOTOPLIN MO3BONAET onpeaennTb
3HaAYEeHUs1 BHELLHEN NPUBEAEHHOM HArpy3Kn OT 3afaHHbIX BENMYUH BHYTPEHHETO JaBneHnst u HaobopoT.

5.12.7 MNpepBapuTensHOe UcnbiTaTenbHOEe AaBneHre B Tpybonposoae ¢ pabounm gasneHvem 1,6
Mra B cooTBeTCTBMM C Tabnmuen 5.14 gomkHo 6bITb paBHo 2,0 MlMa, npyueMoYvHoe AaBneHne
F.=F +05=25 Ma

BenunuuHa gonyctvmoro AaBneHus U3 ycrioBusi NpOYHOCTH B Tpybonposoae npu Q“P - 35,2 kH/m gns

A A

TpyObl knacca K-9 paeHa 2,5 Mla (no rpacmky 5.6); “® T4,5 “r 50 MTa.

5.12.8 PacueTbl nokasanu, 4to Tpyba knacca K-9 guametrpom 600 MM yo0BNETBOPSET BCEM
NMPOYHOCTHBLIM TpeboBaHWAM, NpeabsaBNSEeMbIM K He3acbiNaHHOMY U 3acbiNaHHOMY Tpybonposogam, npu
paboyem gaenexHumn 1,6 Mla.

5.12.9 MeToauka pacyeTa, U3noxeHHas B pasgene 5, nossondet BblbpaTb onTMmMansHoe paboyee u
ncnblTaTenbHOE AaBrneHNe B 3aBUCUMOCTM OT BHELLHUX Harpy3oK Ans BCeX AMamMeTpoB U KnaccoB Tpyo,
NpVBEAEHHbIX B NPUIOXeHUN A,

5.12.10 KoHcTpyKL MM TPpYyD 1 coeanHUTENbHbIX YacTen, NpuBeaeHHbIe B NpUnoxeHun b,
COOTBETCTBYIOT OCHOBHbIM TpeboBaHusam FOCT P UCO 2531.

5.13 NapameTpbl, BAUAOLWME HA KOPPO3UOHHYIO arpecCCUBHOCTb FPYHTOB
Nno oTHoLWeHuto K Tpyb6am ns BYLLT

5.13.1 CornacHo NTOCT P NCO 2531 Ha KOPPO3NOHHY arpeCCMBHOCTb IPYHTOB MO OTHOLLIEHUIO K
Tpy6am 13 BULLI BnustoT crieqyroume napameTpbl M 06CTOATENLCTBA: YAEINbHOE 3NIEKTPUYECKOE
CONPOTUBIIEHNE TPYHTOB; PH; HanNM4Yne rpyHTOBLIX BOA, HA YPOBHE TPYObl; HANM4mMe KOPPO3MOHHbIX
3/1EMEHTOB U3-3a CBSI3U C HAPYXHbIMW METANNIMYECKUMM KOHCTPYKLUAMU; 3apaXKeHNe NOYBbI CTOYHLIMU
BOAaMW UM OTXO4aMu; BO3AENCTBME ByxaatoLLmx TOKOB.

5.13.2 Kputepusimm onacHocTy kopposun Tpy6 13 BULLT moryT cnyxuTb:
BENMYMHA YAEmNbHOTO 3IEeKTPUYECKOro CONPOTUBMEHNS rpyHTa £ MeHbLue 30 OM-M;
BenmMynHa pH meHbLue 6;

3arpsAa3HeHne ropoacknmMm n npon3soaCTBEeHHbIMY CTOYHBIMU BOOaMM, a TakKXxe OpraHM4eCKnMm



BellecTsamMmu, NOCTynMeLLMMK C NPOMbILLINEHHbIMA Bb|6pocaM|/|;

HanM4YMe KOPPO3NOHHBIX 3IEMEHTOB U3-3a CBSA3U C HAPYXKHLIMM METarnnM4eCKUMN KOHCTPYKLIMSIMUA,
CNocobCTBYHOLLMMU MOSIBIEHWIO Makponap.

5.13.3 BaxxHenwmm 13 nepeumncrieHHbIX B 5.13.1 KpuTepreB onacHOCTU Koppo3uu Tpyo 13 BYLLI
SABNSIETCS BENMYMHA YAEMNbHOIo 3NEKTPOCONPOTMBNEHNS rpyHTa. PakTndeckm oHa onpedensiet Bce
apyrve hakTopbl, CNOCOGCTBYOLLME KOPPO3UM.

5.13.4 MeToauka onpeneneHns yaernbHOro afiekTpUYECKOro CONpPOTUBIIEHNS TPYHTA P NPUHUMaeTCs
B cooTBeTcTBUM ¢ TOCT 9.602.

5.13.5 Kputeprem onacHoro BNmsiHuS bryxgaroLero nocTosAHHOro Toka Ha Tpybonposog n3 BULL
ABNAETCS HanMumMe M3MeHSILLErocs rno 3Haky 1 3Ha4YEeHNI0 CMELLEHNS NOTeHLMana coopyeHus rno
OTHOLLEHMIO K ero CTauMoHapHOMY noTeHuunany (3HakonepeMeHHas 30Ha) U HanmMume TorbKO
NONOXUTENLHOMO CMELLIEHUS NOTEeHLUMana, Kak npasuno, N3MeHSLLErocs no 3HadeHuo (aHo4Hasa 30Ha).

5.13.6 MeToaunka onpegeneHnst onacHoro BrMSHWUSA BryxaatoLLero NoCTOSHHOIO TOKa NPUHUMAETCs B
cootBetcTeumn ¢ NOCT 9.602 n P 153-39.4-091 [10].

5.13.7 Kputeprem onacHOro BIMsiHAS NEPEMEHHOIO TOKa MPOMBbILLIIEHHON YacTOThI (OnyxgatoLlero
WnNM MHAYUUPOBaHHOIO) Ha Tpybonpoeoabl 13 BULLI senseTcs cmelleHne cpegHero 3Ha4eHus
noTeHuwana Tpybonposoga B OTpuLaTenbHY0 CTOPOHY He MeHee YyeM Ha 10 MB No OTHOLLEHMIO K
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CcTaunoHapHOMY NOTEHLMany UM Hann4me NepeMeHHoro Toka nioTHocThio 6onee 1 MA/cm™ (10 A/lm ™)
Ha BCMOMoraTefnbHOM 3MeKTpoae.

5.13.8 MeToguka onpeaerneHnss onacHoro BNMsiHUS NePEMEHHOr0 ToKa NPMHMMAaETCS B COOTBETCTBMMU
¢ MOCT 9.602 n PO 153-39.4-091 [10].

5.13.9 OnacHoe BnusiHWe NOCTOSAHHOIO Gny>aaroLLEro U NepeMeHHOro TOKOB crielyeT oLeHuBaThb Ans
Tpy6onpoeogos 13 BULLI Tonbko B TOM crydae, Korga coeanHenns Tpyd obecneymBatoT HENPEPbIBHYHO
3NEeKTPUYECKYIO CBA3b MO MeTasnsy (CBapHble unu donaHuesble coeanHennst). Mpn pacTpyGHoOM
coeavHeHun Tpy6 13 BULUI yepes nsonupyome ynrioTHUTENbHbIE PE3MHOBbLIE KOMbLia UM NPOKIaaKu,
yCTaHaBIMBaeMble Ha pacCTosiHUM He 6onee Yem Yepes 6 M, HeNpPepbIBHOCTb Lienn No MeTanmy
HapyLLlaeTCH 1 ONacHOCTb AeNUCTBUS BryKaaloLLMX TOKOB 3HAYUTENBHO YMEHbLLUAETCS, YTO co3aaeT
YCIOBMS, MCKIKOYatoLwye HeobXoauMoCTb MPUMEHEHNS CeLMarnbHbIX Mep Mo 3awmTe TpyoonpoBogoB OT
BNUSAHUSA Bry>xaaloLLmMX TOKOB.

5.14 3awunTHble NOKpbITUA ANA Tpy6 n3s BUYLUI u Tpeb6oBaHUA K HUM

5.14.1 [nga 3awmTbl OT KOpPO3um noasemMHbIX Tpybonposogos 13 BULLI B 3aBMcHMOCTH OT ycrnosui
aKkcnnyaTauum (KOppO3MOHHOM arpeCcCMBHOCTY IPYHTOB M HarM4ms 6ryxaaroLwmx TOKOB) UCMOSb3YHTCA:

3alUMTHbIE NOKPbITUA (KaK N30NALMOHHbIE, TaK U NPOTEKTOPHOIo TI/II'Ia);



ANIEKTPOXMMM4yecKasa 3aLmTa,

cneumanbHas noctesb nog TpybonpoBoz 1 3acbinka rpyHTOM, Kak NpaBusio, NeckoM B Liensx
CHDKEHUS1 KOPPO3MOHHOMN arpecCyBHOCTU MPyHTA.

5.14.2 CornacHo TOCT P CO 2531 B 3aBUCMMOCTU OT BHELLHWUX YCIIOBU 3KCNSyaTauum
Tpyb6onposoaos 13 BULLI u ¢ yd4eTOM SENCTBYIOLLMX HALMOHASbHBIX CTaH4APTOB MOIYT UCNOMb30BaTbCS
3aLMTHBbIE HapyXHble NOKPbLITUS U3 CregyloLmx MaTepuaros:

MEeTarMMYECKUN LIUHK C 3aLUMTHBIM CITOEM;

oboralleHHas LMHKOM (LMHKOHaNOMHEHHas ) Kpacka € 3alUMTHBIM CoeM;

YTOrLLEHHOE MOKPbITUE N3 METANNMYECKOro LiIMHKa C 3alUUMTHBLIM CIoeM;

nonuypeTa,;

NONMUaTUIEH;

1B POLLEMEHTHBIN PacTBOP;

NIMNKME NONUMEPHbIE NEHTHI;

OuTyMHas Kpacka;

3MnoKcnaHaa cMora.

5.14.3 HapyxHble NOKpbITUSA pacnpoCTPaHAITCS Takxke Ha UTUHIM 1 BCIOMOraTeNnbHyl0 apMaTtypy.

5.14.4 [nqa 3awmtbl Tpydonpoeoaos 13 BULLI HanbonbLuee pacnpocTpaHeHne nonyynnm cregyowme
BHELLHVE 3aLlUMTHbIE NOKPbITUS:

CTaHgapTHble (METanNMMYECKMn LUHK + OUTYMHas kpacka);

C OOMNOMHUTENBHON 3aLLMTON (MEeTaNmIMYECKUA LIMHK + BUTYMHasi Kpacka + HageBaeMmbl Npuy
NpoKnaake nonmMaTUNeHOBLIN pyKaB COrflaCHO PUCYHKY 5.7 n Tabnuue 5.16).

PucyHok 5.7 - MonuatuneHoBbIN pyKaB ans Tpyo6

MoansITiaenoBLi PYEaR

&~
L



Tabnuua 5.16 - Pasamepbl NONM3TUIIEHOBOTO pyKaBa

YCroBHbIV Npoxof, TPyObl, MM [rvHa pykasa £, Mm WupuHa pykasa i MM

80 6600 300
100 6600 300
125 6600 400
150 6600 400
200 6600 600
250 6600 600
300 6600 800
350 6600 850
400 6600 950
500 6600 1150
600 6600 1300

700 6600 1600



800 6600 1800

900 6600 2200

1000 6600 2200

*d LLMPVHA pyKaBa B NMIIOCKOM (CIIOXXEeHHOM BABOE) COCTOSHUM.

5.14.5 CtaHgapTHOE LIMHKOBOE MOKPbITUE ABMSETCS aKTUBHbLIM BCreACTBUE ranbBaHU4eCcKoro
B3anMOAENCTBMSA napbl LUHK - YyryH. [pn 3TOM MexaHU3M 3amTbl UMeeT ABONHOW adhdpeKkT: npu
KOHTaKTe C rpyHTOM (POpMUPYETCS NIOTHBIW, CAMOLWHON N MINMKWIA 3aLLUTHBIN CIOW U3 HEPaCTBOPUMbIX
COmen LKMHKA; B CIly4ae foKarbHOro NoBPEXaeHUst 3aLLMTHOMO NMOKPbITUS MPOUCXOOUT aBTOMaTU4ecKkoe
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BOCCTaHOBIEHME €ro LLeNoCTHOCTY (3a CHET NOCTYNNEHUA MOHOB Zn~ 13 Bnmanexarumx
HEMOBPEXOEHHBIX Y4ACTKOB K MOBPEXOEHHOMY C 0Opa3oBaHMEM BNOCIEACTBMN HEPACTBOPUMBIX CONEN
LMHKa).

5.14.6 nOKprTVIe M3 MeTannm4eckoro LnHka gojmkHO HaAHOCUTbCA Ha CyXyo MOBEPXHOCTb pr6b|, Ha
KOTOpOIZ He O0MmKHO ObITb cneaoB P>XaB4YUHbI, MOCTOPOHHWMX BELLECTB U 3anF|3HeHI/II7I, npenAaTCcTBYHOLLUNX

2
agresum NokpbITUS, U3 pacyeta He MmeHee 130 /M~ (Ha oTAenbHbIX y4acTkax gonyckaeTcs He meHee 110

I'/ME).

5.14.7 [ins 3awmTbl Tpy6, paboTatoLLmX B YCINOBUSIX O4€Hb BbICOKOW KOPPO3MOHHOW arpeCcCUBHOCTM
rPyHTa, MOIYT UCMOMb30BaTbCS AOMNONHUTENbHbIE CPEACTBA 3aLLMThI (MOKPbLITUE NONMYPETAHOM,
3KCTPYAMPOBAHHBIM MOSIMITUIIEHOM).

5.14.8 B ka4ecTBe AONOMHUTENBHOIO CpeacTBa 3alMTbl OT KOPPO3MOHHOW arpeCCMBHOCTM IPyHTa
pekoMeHayeTCsa UCNOMb30BaTh 3aLLUTHYHO (MK NPOTUBOKOPPO3MOHHYHO) NOCTENb, T.€. PABHOMEPHO
NpurerarLLmn Co BCEX CTOPOH K Hapy>kHOM YacTu TpyOonpoBoga Croi HearpeCCUBHOIO pyHTa (necka
WM MECTHOTO FPyHTa, OCBOBOXKAEHHOIO OT KaMHEN).

5.15 YCTPOMNCTBO 3NIEKTPOXMMMUYECKOMN 3alunUTbl TpyO6onpoBoaoB

5.15.1 OnekTpoxummyeckas 3awmta (OX3) OT KOpPO3MKM NPOSIOKEHHBIX B 3eMrie TpybonpoBogos 3
BYLLTI ¢ coeguHeHnamun, obecneumBaloLLMmN HEMPEPbBIBHYIO ANIEKTPUYECKYIO CBA3b MO MeTanny, A0omkHa
NPOU3BOAUTLCS B IPYHTaX BbICOKOW KOPPO3WNOHHOI arpeccuBHOCTM (¥ <15 Owm-M) 1 (unn) Npu onacHom
AEeNCTBUM NOCTOSHHOIO Bry>aatoLLero U NnepeMeHHOro TOKOB MPOMbILLTIEHHOM YacTOTbI.



5.15.2 lNpwu peLueHnn Bonpoca o uenecoobpasHocTu 3awmTbl OT Kopposum Tpyo BYLLI npy onacHom
AencTBUM Bny>xaaroLLmX TOKOB crieqyeT pasnuyaTtb ABa criydas:

TpyObl N30MPOBaHbLI 04HA OT APYron;

nMeeTca MeTannmyeckasd CBA3b Mexay pr6aMVI.

5.15.3 B crniyvae HagexHom n3onsumm cTelkoB Tpyd OX3 TpybonpoBoaa B 30HE BUSHUS Ony»aaroLLmx
TOKOB He TpebyeTcs; oTkad 0T AX3 MoxeT OblTb 06OCHOBAH Masion BEPOSITHOCTHIO ONACHOro AEeNCTBUA
KOPPO3UOHHbIX Makponap OT KOHTaKkTa C NOCTOPOHHMM KaTo4oM WUIn KOpPOo3un Nog AeNCTBUEM
onyxoaroLLero Toka (Hanpumep, B Tpybonpoeogax u3 BYLLUIT, cCMOHTMPOBaHHbLIX 13 TPYO ASIMHOM 6 M C
PE3NHOBbLIMW YNIIOTHUTENBHBIMU MaHXeTaMy MeXay HUMN).

5.15.4 MNpumeHeHne 9X3 oba3aTensHO B TeX Criydasx, Korma UMeeTcsa MeTannmyeckasi CBsidb Mexay
Tpyb6amm (dnaHLeBble 1 CBapHbIE coeguHeHus) n Tpybonpoeog ns BULLT HaxoguTcsi B 30He onacHoro
aencTauns 6nyxaatoLLmx TOKOB.

5.15.5 insa Beibopa Tnna 3X3 Tpybonposoaos u3 BULLIT pekomeHayeTcs pykoBoacteoBatbest [OCT
9.602 ¢ yueTom ocobeHHocTen Tpyd 13 BYLLT.

5.15.6 B kadecTBe NPOTMBOKOPPO3MOHHOM 3awwmThl TpybonpoBoagor 13 BULLT™ MoryT npuMeHsiTbCS
crneayowme nokpbitTus (Tabnuua 5.17).

Tabnumua 5.17 - MpoTnBOKOPPO3MOHHAA 3awmTta Tpyo n3 BULL

YaernbHoe 3eKTpoCcConpOTUBIIEHUE TPYHTA, TWM 3aLLMTHOIO MOKPbITUS

Om'm

25-30 LinHkoBoe + 6GuTyMHOE

15-25 LinHkoBoe + BUTYMHOE, MONMUITUIEHOBLIV PyKaB
Menee 15 JononHutenbHble UccregoBaHnA

5.15.7 He3aBMCUMO OT BEMMYUHBI SNIEKTPOCONPOTMBIIEHNS TPYHTa NMPUMEHEHNE MONNITUIEHOBOTO
pykaBa 4OMOSIHUTENbHO K BHELLHEMY LIMHKOBOMY Y GUTYMHOMY MOKPbLITUSAM PEKOMEHAYETCS B CIieAYHLLMX
YCIOBUSIX:

MCKYCCTBEHHbIE IPYHTbI, coaepXaLlpe 6yJ'IbI)KHVIKI/I, KINMMHKEP Ui NpomMbILLNEHHbIE OTXOAbl (‘-IaCTO
BCTpeYvaluwpmecd B HaCelieHHbIX N NMPOMbILLINEHHbIX pal710Hax);



TopdhsiHbIE NOYBI;

no4Bbl, 3arpA3HeHHble NMPOMbILLNEHHbIMU, CEJSIbCKOXO03ANCTBEHHBIMU OTXO4aMU UM KaHanMaawumnem n
T.4.

no4sbl, coaepiKalume oTxoabl rOpHOro Npon3BoACTBa;

MOYBbI, NOABEPXXEHHbIE BIMAHUIO Oy)XOatoLLMX TOKOB (Kere3Hble 40pOoru, MPOMBbILLIEHHOE
obopynoBaHve, NCNonb3yHoLLEe NOCTOSHHOE HanpsikeHWe, 6rM30CTb KaTOAHO-3aLUMLLEHHBIX CTPYKTYP C
NOBPEXOEHHBIM U30SNIMPYHOLLMM MOKPbLITUEM).

5.16 MNpoknagka Tpy6onposoaos

YnakoBka, MapkUpoBKa, TPaHCMOPTMPOBaHNE Tpyd 1 NX XpaHeHne

5.16.1 YnakoBka, TpaHCNOPTUpOBaHne, ohopMIieHNE AOKYMEHTALUN U XpaHEHUE TPYD AOIDKHbI
Npou3BOAUTLCSA B COOTBETCTBUU ¢ TpeboaHnamum MTOCT 10692.

5.16.2 Tpybbl n coeanHuTenbHble YacTu n3 BULUI gonyckaeTtca nepeBo3nTb B NMOObIX TPaHCMOPTHBIX
cpencTBax B 3aKpensieHHOM COCTOSHUM, MPENATCTBYIOLEM UX nepemeLleHuto. Mpu nepeBoske Tpyb
aBTOTPAHCMNOPTOM ANMHA CBUCAIOLLMX KOHLLOB He A0mkHa npesblwaTb 25% AMnuHbI TPY6bI.

5.16.3 Tpybbl DF 80-300 MM TpaHCNOPTUPYOTCH B NakeTax. Yncro Tpyb B nakeTax

. D
pernameHTupyeTcs OKyMeHTaumen sasoga-marotosurensd. Tpyool — ¥ 350-1000 mm TpaHcnopTupyloTCS
0e3 nakeToB. Ha rmagkue KoHUbl 1 B pacTpybbl TpyD BCEX AMaMETPOB yCTaHaBIMBAKOTCS
nracTMaccoBble 3arfyLUKU.

5.16.4 lNpu norpyske un pasrpy3ke Tpyd He06XoANMO BCera UCMosb30BaTb MArKME TEKCTUMbHbIE
cTponbl. Ecrin ncnonb3yeTtcsa NogbLEMHbIN KPaH C KPHOKOBBIMW IPy303axBaTHbIMU MPUCNOCOBNEHNSMM, TO
NX KPIOKN AOMMKHbI ObiTb LUMPOKNMU, C MOKPbITUEM aMOPTU3NPYHOLLIEN PE3VHOBOW NPOKaAKON.
3auenneHre 4OmKHO NPON3BOAMTBLCS 3a MMaaKuii KoHew, 1 pacTpyb.

5.16.5 [ina Tpy6 6onbLioro gnameTpa B Lenax 3amThbl LLEMEHTHO-NECHaHOro NOKPbITUS OT
NoOBPEXOEHNS NMOA KPHOKK IPy303axBaTHbIX MPUCMOCOBNEHN NOABEMHOIO KpaHa creayeT noaknaabisaTh
DOawmak, nmerowmii hopmMy BHYTPEHHEN YacTn TpyObI.

5.16.6 lNpu norpy3ske 1 pasrpy3ke NakeTMpPOBaHHbLIX TPYO Hemnb3si LennsiTb NakeT Kprokamm 3a
CTarnbHble YNAaKOBOYHbIE NMEHThI, MMagkue KOHLbI Unn pacTpybbl oTaenbHbIX Tpy6. Heobxoanmo
NCnonb30oBaTb CXEMbl CTPOMOBKK, 0becneunBatoLLme 3axBaT BCEro nakera.

5.16.7 XpaHeHune Tpyb Ha ckragax n CTPOMTENbHbIX NIIOWAAKaxX MPONM3BOAUTCA B TPAHCMOPTHbIX
naketax unn 6e3 NakeToB B cnewuansHO 060pyaoBaHHbIX LUTabensx.



5.16.8 MakeTbl Tpyd MOryT 6bITh CIIOXeHbI B WTabernb, Ha Opycbsx pasmepom 80x80x2600 mm, no Tpu
Unn YeTblpe NakeTa B Kaxaom pagy. Kaxabivi nocnenyrowmn apyc NnakeToB oTAenseTcs ot npeablayLUero
OpycbsiMu, TOMNWMHA KOTOPbIX HEMHOIO 60MbLLe, YEM YMCIEHHOE 3HaYeHUE pasHULbl 4UaMeTpOB

pacTpyba n umnmHapa Tpybbl ( F »D-DE ). Obwas BbicoTa WTAbensa He AoimkHa NpeBbiwaThb 2,5 M.
Mepuogunyecky He0OXOAMMO NPOBEPSATL COCTOSAHME NAKETOB, a Takxe 00LLy0 CTabunbHOCTL WTabens.
Mepen MOHTaXOM CTaslbHblE YNaKOBOYHbIE NIEHTbI HA NaKeTax JOSPKHbI ObITb Cpe3aHbl NIMCTOBLIMU
HOXHMLLAMM ANs MeTarnsia UM 60KOBbIM pe3akoM.

5.16.9 LLTtabennpoBaHue HeNnakeTUpPoBaHHbLIX TPYO OOMMKHO NPOM3BOANTLCH HA POBHBLIX MPOYHBLIX
ocHoBaHusx. Paabl Tpyb B wrabene [ormkHbl ObiTh YroXeHbl Ha AepeBsHHbIE NPOKNaAKN LUMPUHON
nopsigka 100 mm Ha paccTtosHMM 1000 mm OT pacTpyba u rmagkoro koHua Tpyosbl. pn 3ToM Heobxoanmo
npegycMaTpmBaTbh OOKOBbIE OMOPbI, NPEAOTBPALLAIOLLIME CaMONPOU3BONbHOE packaTbiBaHue Tpyo. He
AornyckaeTcs coyaapatb TpyObl Apyr 0 Apyra, copacbiBaTb C TPAHCMOPTHLIX CPEACTB, NepeTackmBaTb
BOIOKOM MIn nepekaTtbiBaTh. Bo nsbexaHve noBpexxaeHns NoKpbITUS 1 3arpa3HeHns Tpyd aepeBsiHHbIe
NPOKaAKun AOMKHbI NMPUCYTCTBOBATh Ha NPOTSHKEHUM BCEro Cpoka XpaHeHusi. PekomeHayeTcs
crneayoulee ymcno psgos Tpyd B wrabene:

DNl 80 100 125 150 200 250 300 350 400 500 600 700 800 900 1000

Uacro 30 27 24 22 18 16 14 12 1" 8 7 5 4 4 3
pAnoB

: DN - ycriosHbin gnameTp no FTOCT P NCO 2531.

5.16.10 Topubl Tpyd BCEX ANAMETPOB C BHYTPEHHUM LLEMEHTHO-NECHaHbIM MOKPbITUEM,
npefHasHa4YeHHbIX K UCMOMb30BaHMIO B MUTHEBbLIX BOAOMNPOBOAAX, AOIMKHbI ObITh 3aKpPbIThI
nracTMacCcoBbIMY 3arnyLwKkamy BO U3bexaHne 3arpsa3HeHns BHYTPEHHEro NOKPbITUA. 3arnyLuKy He
OOIDKHbI CHUMAaTbLCS € TPYD 40 MOMeHTa COOpKM coeanHeHUn Npu yknagke Tpybonposoaa.
CoegunHuTENbHbIE YaCTWN AOIMKHBI XPaHUTLCSA PacCOPTUPOBaHHbIMY NO BUAY U AnameTpam. CTonopbl noa
coeainHeHve "RJ" XpaHATCA B OTKPbLITON Tape, pacCopTMPOBaHHbIE MO AuameTpam.

5.16.11 Pe3nHoBbIe YNNOTHUTENbHbIE KOSbLLA AOMMKHbI XPaHUTLCA B 3aKPbITbIX MOMELLEHUSIX, B
YCIOBUSIX, MCKIOYaoLWMX NX gedopmaunio u noepexaeHus, npn temnepatype ot 0 o 35 °C, Ha
pacCTOsiHUM He MeHee 1 M OT OTONUTENbHbLIX NPMBOPOB, a Takke He NoABepraTbCsi BO3OENCTBUIO
NPSIMbIX CONMHEYHbIX fTy4Yelr 1 BELLECTB, pa3pyLLatoOLLMX PE3MHY.

5.16.12 B neTHee Bpemsi Tpybbl n3 BULLIT ¢ HAHECEHHBIM LIEMEHTHO-NECYaHbIM NOKPbITUEM LOIDKHbI
XPaHUTLCS B MECTaX, MCKIHOYaoLLMX nonagaHve NpsiMbiX CONMHEYHbIX Nyden, Ui ObiTb 3aLLMLLEHbI
cneumansHbIM YKPbITUEM.

3emMnsHble paboTbl

5.16.13 3emnsiHble paboTbl MO NIaHUPOBKE TpPACChI, pa3paboTke, 3acbINKe U MPUEMKE TPaHLLEN Npuy
CTpouTenbLCTBE TPYOONPOBOAOB CrieayeT Npon3BoanTb B COOTBETCTBUM C TpeboBaHusammn CHul 3.05.04.



5.16.14 lMNepen pa3paboTkon TpaHLLen crieqyet nponssecTy pasdueky ee ocu. MpusamMkn 4ng MOHTaxa
N 3aferkun CTbIKOBbLIX CoequHeHun Tpyb anameTtpom go 300 MM cnegyeT oTpbiBaTh nepen yKiaakowm
Kaxgon Tpybbl Ha MecTo. PaccTosHne mexay npusMkamn yCTaHaBnNMBaeTCs B 3aBUCUMOCTU OT A UHbI
yknagbiBaemMbix Tpy6. Mpusamkun ans Tpyd gmametpom 6onee 300 Mmm JonyckaeTcs oTpbiBaTh 3a 1-2 gHs
[0 YKragku TpyG B TpaHLLED C y4eTOM (PaKTUYECKOM ANMHbI TPYD 1 pacCTOSHUS MeXay CTbIKaMu.

5.16.15 MeToabl pa3paboTku TpaHLLen 00yCrnoBnMBaOTCa gMameTpom Tpybonposoaa,
reoTeXHUYECKUMN XapakTEPUCTUKAMM PYHTOB, pernbedoM MECTHOCTU, TEXHUKO-3KOHOMUYECKNMMN
nokasaTensamm TEXHUYECKUX CPeaCTB, aHarNoOrM4YHO Kak Ans TpaguLUoHHbLIX TpyGonNpoBoaoB, Hanpumep
CTanbHbIX.

5.16.16 pyHT, BbIHYTbIN U3 TpaHLUEW, CrieayeT yKkrnaabiBaTb B OTBAr C OAHOW (NIeBOW Mo HanpaBeHuo
paboT) CTOPOHbI TpaHLLEN Ha pacCcTosHUK He Brivke 0,5 M OT Kpas, oCTaBNAS APYryt0 CTOPOHY
cBOBOAHON ANa NepeaBMXeHNs N NPOU3BOACTBA NPOYKX paboT.

MoHTax Tpy6onpoBOAOB 1 PACOHHbIX YacTen B rpyHTe

5.16.17 Tpy6onposoabl u3 BULLI™ npoknaabiBatoT NPerMyLLECTBEHHO B IPyHTE NyTEM peannsaLmm
TPaHLLENHON N BeCTPaHLLEHOM TEXHONOMIA, a TAaKXe B KOMNekTopax (KaHanax). [ns npoknagku
TpybONpOBOAOB B rpyHTE CreAyeT NPUMEHATb COEANHUTESNbHbBIE YAacTuW, KOHCTPYKLMN KOTOPbIX
npuBeaeHbl B NpunoxeHun b.

5.16.18 lNMpu npoknagke Tpydonposonoe 13 BULUI B rpyHTe AormkeH cobnogatbcsa TEXHOMNOrMYECKUI
pernameHT, BKMoYaloLLMiA NOAroToBUTENbHbIE, BCNOMOraTernbHble U OCHOBHbIE paboThl, COCTaB U
O4YepenHOCTb KOTOPbIX AOIDKHbI YBSA3bIBATLCHA C KOHKPETHLIMMW YCIIOBUSIMM.

5.16.19 YnnoTHeHne npu cTeikoBke Tpyd noa coeauHennst "TYTON", "RJ" ocyluecTBnsieTcs ¢
NMOMOLLBIO PE3NHOBOTO KOSbLIA HA OCHOBE 3TuneHnponuneHaneHosoro kaydyka CKOIMT (EPDM) 3a cuet
paavanbHOro CXaTusi ero B KONbLLEBOM Na3e pacTpyoda.

5.16.20 [lna onpefeneHns rpaH1L, MOHTaXa MagKoro koHua Tpyobl B pacTpyb Ha Tpybbl nog
coeanHeHve "TYTON" HaHocuTCA cneymanbHas meTka (pucyHok 5.8). Ha Tpybbl nog coeguHeHne "RJ"
cneuuansHas MeTka He HaHOCUTCA.

PucyHok 5.8 - HaHeceHue meTok



[Mnankui koHeu TpyOw

\

el

PucyHok 5.8 - Hanecenmne meTok. MeTka ¥ pasHa rmy6uHe pactpy6a, a *  » 10

anameTpoB Tpyb

MM, 19 BCeX

5.16.21 HapyxHyto NOBEPXHOCTb MMafKoro koHua Tpyobl (0cobeHHO dracky) A0 cneumnanbHON METKM
MOKPbIBAKOT CMa3KOW, NOCTaBMSIEMO NPeANPUSITUEM - U3rOTOBUTENEM TPYO.

5.16.22 BHyTpeHHsI NOBEPXHOCTb pacTpyba TpyObl (0COBEeHHO Na3 Ans YNAOTHUTENBHOrO Pe3NHOBOIO
KomnbLia) O4NLLAETCH OT NOCTOPOHHUX NPEeaMETOB M 3arpsi3HEHVIN C MOMOLLBHO LIETKM 1 ckpebka. B
KonbLeBor nas pactpyba BknagbiBaloT YNIOTHUTENBHOE PE3UHOBOE KOSMbLLO C MPOBEPKOM NPaBUibHOCTH
pa3MeLLIEHMS ero rpedHs.

5.16.23 BHYTpeHHSAS NOBEPXHOCTb YNIIOTHUTENBHOMO Pe3MHOBOIO KOSbLia MOKPbLIBAETCS CMa3KoW.
CrieayeT n3beratb CTEKaHWUS CMa3Kku NoL HapYHY NOBEPXHOCTb YNIOTHUTENBHOMO PE3UHOBOIO KOMbLa.

5.16.24 MoHTupyemas Tpyba nogaeTcs K paHee yroxeHHon Tpybe, LLeHTpUpyeTcs no KOHYCHOM
NMOBEPXHOCTU YNIIOTHUTENBHOTO PE3MHOBOTO KOfbLia U C MOMOLLBIO MOHTaXHOIo NpUCnocobnenns nnm
nomuka (Npu manom guametpe Tpyb) BBOAUTCA B pacTpyb 00 crneymansHOM METKN.

5.16.25 lMpu CHATWM YCUNNSE MOHT&XHOIO NPUCNOCOBNEHNS rMaaKuii KOHeL, CMOHTUPOBaHHON TpyObl
[OMDKEH BOWTY B pacTpyb Ha pacCTOsIHUE He MeHee BenMumnHbl * 1 He Boree BenmMumnHbl » |, ykasaHHbIX
Ha pucyHke 5.8. PaccTosiHue ot Topua pactpyba 4o Topua pe3MHOBOro KorbLia AOMKHO BbIThb
OOMHaAKOBbIM MO BCeMy nepumeTpy. NpaBunbHOCTb YCTAHOBKM YNIIOTHUTENBHOIO PE3MHOBONO KOSbL,a B
pacTpyb npoBepsieTcs cnewumasnbHbIM LLyNoM. HepaBHOMEpPHOE paccTosiHME CBMOETENbCTBYET O
BbITanknBaHmM KombLa 13 nasa pactpyba, n MOHTax criefyeT NOBTOPUTb, TaK Kak 3TOT CTbIK Mpu
rMOpovChbITaHNM JAcT TeuYb.

5.16.26 NMpun moHTaxe Tpyb nog coeanHeHme "RJ" nocne nx CTbIKOBKM HEOOX0AMMO:
BCTaBUTb NpaBblIii CTOMNOP B BbleMKY pacTpyba 1 NpoABUHYTbL €ro BNpaBso A0 yrnopa;

BCTaBUTb JIEBbIV CTOMOP (CO CTOMOPHOW NPOBOJIOKOI) B BbIEMKY pacTpyba 1 NPoABUHYTL €ro BeBo
[0 ynopa;

BOIHYTb CTOMOPHYH NMPOBOSIOKY BHYTPb BblEMKM pacTpyba.
YrioxeHHbI TpybonpoBoA ¢ coegmHeHrem "RJ" MMeeT BO3MOXHOCTb OCEBOTO YAJIMHEHUS] B KaXKO0M
CTbIKe 3a CYET TEXHOMOMMYECKOro 3a3opa Mexay HannasneHHbIM BanvkoM U NPUMBOM B pacTpybHow

YyacTu TpyObl.

Mpy TpeboBaHMM abCOMOTHO UCKIIOYNTL YOMHEHNE HEODOXOAMMO pacTarMBaTh Tpybonposoa npu
npoKragke no y4acTkaM C NOMOLLIO KaHaTHOM TAM.



5.16.27 lNpn ncnonb3oBaHnM Ha MOHTaxe Tpybonposoaa Tpyd HEMepPHOW AfNHLI (MeHee 6 M) KX
rmafKue KoHLbl Heo6xoauMO npeaBapuUTenbHO oTpe3aTh Ao Tpebyemoro pa3mepa. [Ans
rapaHTUpPOBAHHOWN CTLIKOBKW TPYO nocrie oTpesky peKoMeHOyeTCs yKopaumBaTb Ha ANMHY 0 2/3 TONbKO
KanmbpoBaHHble TPYObl CO creumansHOM MapkMpoBKON (pPUCYHOK 5.9), KoTopasi ykasbiBaeT Ha
MaKkcMMarbHO BO3MOXHYHO ATNMHY OTPe3aHus.

PucyHok 5.9 - MapkupoBKa ansi KanmbpoBaHHbIX TPYO

nEEE %

MpumevaHue - [ins pe3kn MOXHO NCNOoSb30BaTb OMCKOBYIO (bpesy, a TakKe ponmKkoBble pesaku. MNMocne
oTpe3a HeobXx04MMO C NOMOLLLIO HanWMbHWKa UK LWMdpoBanbHOM MalLMHbI 3a4UCTUTL MagKuii KOHeL,
TPYyObl 1 CHATL GhacKy, 4TOObI N30exaTb NOBPEXOEHNS YNIIOTHATENBHOMO KOfbLa Npy MOHTaxe Tpyo. [ns
coeavHeHus "RJ" Ha rmagkom KOHUEe HeobxoaMMo NpuBapuTh KonbLeBown ynop. MNMpueapka
OCYLLECTBMSAETCS C NPUMEHEHMNEM HUKENMb-YYTYHHbIX 3M1IEKTPOLOB.

5.16.28 YnoxeHHble TpyObl, NP1 HEOOXOANMOCTU, MOXHO Pa3beauHUTL. TpyObl BbITAMMBAKOT C
NMOMOLLBI0 PEEYHOro AOMKpaTa M CoCTaBHOM 0borMbl. [ins pasbeanHeHns Tpyb nog coeaunHeHne "RJ"
Heo6XxoAMMO NpeaBapuTENbHO YAANUTbL CTONOpLI. B criyyae noBTopHOro coeanHeHns Tpyb crneayet
NCnonbL30BaTb HOBOE YNIIOTHUTENBHOE PE3NHOBOE KOMbLO.

5.16.29 MoHTax TpybonpoBoaa crieayeT NpoM3BOANTL METOAOM MOCeN0BaTENbHOIO HapaLLWBaHWA
N3 OAMHO4YHbIX TPYO HENOCPEACTBEHHO B MPOEKTHOM MOSIOXKEHUN TpybonpoBoaa (Ha AHE TpaHLLEN).

5.16.30 MoHTax Tpy6 Manoro anameTtpa (80-100) MM OoCyLLECTBSIETCS C NMOMOLLBIO floMa U
aepessHHoro 6pyca, gnametpamu 125-150 MM ¢ MOMOLLLIO NETAN U BUMBYATON LUTaHMM, And Tpyo
avametpamm o 300 MM - C MOMOLLBIO ABYX 3aMKOBbIX LUTAHr 1 TpocoBoW Nnedeakun. MoHTax Tpyo
anameTpamm ot 400 go 1000 MM Npon3BOANTCS NPU NOMOLLM OB LIX NPUCMIOCOBIEHN C TATOBLIMM
yeunuamm 90-100 kH v Bbliwe.

5.16.31 MoHTax ohnaHu0BaHHbIX COeaMHUTENBHBIX YacTen U apMaTypbl Ha BOAOMNPOBoAaX U3
YYIYHHbIX TPYO BbINOMHSAETCH B Kamepax nepeknioveHns (kornoguax) B COOTBETCTBUM CO CIIOKUBLLENCSH
npakTukon. PacnonoxeHue naHueBbiXx COEAUHEHWUIN HEMOCPEACTBEHHO B IPYHTE AOSPKHO
conpoBoXaaTbcA UX 06A3aTernbHON 3aLLMTON OT KOPPO3UN.

5.16.32 3acblinka pr6OI'IpOBO/_'l,OB AOO0JPKHa OCYLUECTBNATLCA B ABa NpnemMa - 4HaCctudHasd 3achblinka go
npeaBapuUTENibHOIo UCMNbITaHUA N OKOHYaTeNlbHAA 3acblnka nocne npegBaputenbHoro rmapasinyeckoro
ncnblTaHus. YacTnyHas 3acbinka pr60I'IpOBO,EI,a npon3BoaAnNTCA OJ1A NnpenoTBpalleHnAa nepemMeLleHnaA
pr6 noa BO34encTBMEM AaBMNEHUS BO BpeMsa npeaBaputenibHoOro rmapaBjindeCcKoro UCnbiTaHUA.

5.16.33 YacTuyHas 3acbinka TpaHLLE NPON3BOLAUTCS B CrieayoLLeEM nNopsaake: npeasapuTensHO



npoBOOATCA I'IO,EI,6I/IBKa na3yx n 4aCcTu4Hasa 3achblinka pr6 IPYHTOM, HE coaep allm BKITHOYEHWUN

1
pasmMepoMm CBblLLEe /{1 OunameTtpa TpyO, Ha BbicoTy 0,2 M Haf Bepxom TpyObl. Bo Bpems 3acbinku
NPOU3BOAMNTCHA PAaBHOMEPHOE NMOCHOMHOE YNIIOTHEHMWE PYHTa C 00enx CTOPOH TPyObl 4O MPOEKTHOWN
NAOTHOCTW. [PUSIMKK M CTbIK AOMKHbI ObITb OTKPbITHI.

5.16.34 OkoH4aTenbHasa 3achinka TpaHLen npon3BoanTCA nocrne npeasaputTesibHOro UCnbliTaHUA
pr60I'IpOBOD,a. I'Ipe,u,BapMTeano npucbinaroTcd NPUAMKN U CTbIKX C TWATESIbHbIM YNIIOTHEHWEM TPYHTa.

5.16.35 lNpu npoknagke TpyoonpoBogoB B rPYHTE MPY MUHYCOBbLIX TEMMEpaTypax HEMNOCPEeCTBEHHO
nepen MOHTaXOM Tpy6 yNNOTHUTENbHbIE KOMbLa AOMKHbI ObITh BblAepXaHbl MpU TeMnepaType noc
2015 °C B Te4eHue 24 .

TpeboBaHus 6Ge3onacHoOCTU

5.16.36 lNpn nponssoacTee paboT Heobxoammo cobrtogate TpeboBanns CHul 12-04, skntovas
N3MEHEHUS, KacatoLLWECS NOTPY304HO-PA3MPY304HbIX, 3EMIISHBIX PaboT, rMapaBnINYECKUX U
NMHEBMATUYECKUX UCMbITaHWI (B YaCTU YCTAHOBIEHWUSI OMACHbIX 30H).

5.16.37 CknagnpoBaHue YyryHHbIX TpyoD, coegmHuTenbHbiX YacTen n3 BULLT, ene3o6eToHHbIX NmT,
CTpoOMUTENbHbIX U3OENUIA U MaTepmnaroB A8 YCTPONCTBA KOMOALEB M YNOPOB AOMMKHO OCYLLECTBATLCSA
COrnacHoO COOTBETCTBYHOLLMM NyHKTam HacTosiwero Cl1, a Takxke ¢ yueTom TpeboBaHun pa3gernos
COOTBETCTBYIOLLMX TEXHUYECKMX YCINOBUI N APYrMX HOPM Ha HUX.

5.16.38 MaHunynsumm npu Norpyske 1 pasrpyske Tpyd, COeAMHUTENbHLIX YacTeN, Xene300EeTOHHbIX
NAMT 1 APYrMX CTPOUTESNbHBIX U3AENUA AOMMKHbI MPOU3BOAUTBLCS C UCMONMb30BaAHWEM NHBEHTAPHbIX
rpy3o3axBaTHbIX MPUCNOCOBNEeHNIN (CTPONOB, MAMKUX NONOTEHeL,, TPaBepcC, 3aXBaToB M T.M.) C y4ETOM
NPUMEHSIEMbIX MO4BEMHO-TPaHCMNOPTHbIX MeXaHN3MOoB. [py nepemeLLeHnn rpyHTa, Tpyo,
Xene3obeTOHHbIX MNT 1 T.M. pabOTHUKN AOIDKHbI HAXOOUTLCS B 6e30nacHom 30He NpoBedeHns paboT.

5.16.39 PaboTa Ha nobbixX CTPOUTENbHBIX MalUMHAaX JOIPKHA NPOM3BOANUTLCA MULLAMU, UMEIOLLMMM Ha
3TO cneuunansHoe paspeLleHne, U TONbKO B COOTBETCTBMM C MPOEKTOM NpoM3BoaCcTBa paboT.
Mcnonb3oBaTb B paboTe paspellaeTcs TONbKO UCNPaBHbIE MALLMHbBI, MHCTPYMEHTBI, NPUCNocobrneHns u
CpeAcTBa Marow MexaHu3auun, YTo A0IDKHO NPOBEPSATHCS B YCTAHOBIIEHHOM Nopsidke C yKa3aHUeM
CPOKOB, OFOBOPEHHbLIX B TEXMAcMnopTax.

5.16.40 Bce paboune nepeq TeM Kak NpUCTYNUTb K paboTe, 4OMKHbI MPONTY NOSMHBIA MHCTPYKTaX No
TexHuKe 6e30nacHOCTU (BBOOHbLIN, NEPBUYHbIN, MOBTOPHbIN, BHEMMAHOBLIN U TEKYLLMA).

5.16.41 lNpw npoBegeHNM rMapaBnNM4YECcKuX UcnbiTaHni TPyboNpoBOAOB AaBNeHNe cnegyeT
NoAHMMAaTb MOCTENEHHO. 3anpeLlaeTcs HaXo0aUTbCs Nepes 3arnylwKkamm, B 30HE BPEMEHHbIX U
NOCTOSAHHbIX YMOPOB.

5.16.42 lNpu npoBegeHnM UcnbITaHUn TPYGONPOBOAOB YYAaCTHUKM BCEX BUAOB paboT AOMmMKHbI
HaxoOouTbCsi HA 6e30MacHOM PacCTOAHMKN OT BO3MOXHOIO MeCTa pa3pyLLeHus Tpyo, pacTpybos 1 T.0.,
obHapyeHHble AedeKTbl MOXHO YCTPaHATb TOMbKO NOCHE CHATUA AABEHUS.

5.17 OxpaHa oKpy>arLien cpeabl



5.17.1 Tpybbl 1 dpacoHHble YacTu n3 BYLUI B3pbiBOGE€30MaCHbLI, HETOKCUYHBI, 3neKTpobe3onacHsl u
pagmaunoHHo 6e3onacHbl. CneumanbHbix Mep 6€30NacHOCTM B TeYEHME BCEro Cpoka Cry0Obl Tpyo 1
dracoHHbIX YacTen He TpebyeTca. Mepbl No oxpaHe OKpyatoLLen cpefbl JOMKHbI COOTBETCTBOBATL
TpeboBaHusim CHuI 3.05.03 n HacToswero CI1.

5.17.2 Bes cornacoBaHusi C COOTBETCTBYHOLLE OpraHu3aLmnein He fonyckaeTcsl NPOU3BOANUTb
NPOKNaaKy Hag3eMHbIX TPYOONpPOBOAOB Ha PACCTOSHUSAX MEHEE 2 M OT CTBOJIOB AepeBbeB U 1 M OT
KyCTapHMKOB. 3anpeLlaeTcs nepemeLLeHne rpy3oB kKpaHaMu Ha paccTosiHum 6rivke 0,5 M OT KPOH min
CTBOJIOB AepeBbeB. He gonyckaetcs cknagupoBaHue TpyG U Apyrvx U34enuiA Ha pacCTOsiHUM MeHee 2 M
OT CTBOJIIOB [1epeBbeB 63 BpeMeHHbIX OrpakaatoLLMX UM 3aLLUMTHBIX YCTPONCTB BOKPYT HUX.

5.17.3 MNpombIBKY TPYOONPOBOAOB CIEAYET BbIMOMHATL C MOBTOPHbLIM UCMONb30BaHNEM BoAbl. CrivB
BOAbI 13 TPyOONPOBOAOB NOCIIE NPOBEAEHMS UCTbITAHUA, MPOMbIBKM (AE€3UHMEKLNM) NPON3BOANUTD
cnocobamu, 6e3onacHbIMM ANs OKPYXatoLLen cpedbl, NOCHe OYUCTKM (OTCTaMBaHuA) B MecTa,
npeayCcMOTPEHHbIE NMPOEKTOM.

5.17.4 TeppuTopusi No 3aBEPLUEHNM CTPOUTENBCTBA TPYOONPOBOAHOW CETU AOMKHA ObITb OYULLIEHA U
BOCCTaHOBIIEHA COrnacHoO NpoekTy. BpemMeHHO 3aHMMaeMble 3emnv NoANexaT pekyrnsTuBaLum.

5.17.5 OTxogbl Tpyd n3 BULUI crneayeT ncnonb3oBaTth A48 AanbHenwen nepepadotkn. OTxogbl
»ene3o06eTOHHbIX U3aenuii cneayeT BblBO3UTh HA 3aBoAbl AN nepepaboTku U Ha 3axXOpoHEHME B
MecCTa, COrnacoBaHHble C opraHamu FoccaHannaHagsopa. HenpurogHele ons BTOPUYHOM nepepaboTku
OTX0Abl NOANEXaT YyTUNN3aLnum B COOTBETCTBUN C CaHUTapPHLIMU NpaBunaMm n Hopmamu,
npegycMaTpyBaroLLMMN NOPSAOK HAKOMIEHUS, TPAHCNOPTUPOBaHUS, 06E3BPEXMBAHUSA U 3aXOPOHEHNS
NPOMbILLNEHHbIX 0TX0A0B. OpraHn3aumu, B pesyrnbTate AesTernbHOCTM KOTOpbIX 06pasytoTCs U KOTOPbIM
nepefarTcs oTxoabl 1-4-ro KraccoB ONACHOCTU, AOMKHbI UMETb NIMLEH3UN Ha AeATEeNbHOCTb No cbopy,
NCNOMnb30BaHWI0, 06e3BpEXVBaHUIO, TPAHCNOPTUPOBAHUIO, Pa3MELLEHMIO ONACHbIX OTXO40B.

5.18 UcnbiTaHuAa TpybonpoBoaos

5.18.1 UcnbiTaHnst Tpy6onpoBOA4OB BOAOCHAOXEHMS 1 HANMOPHOW KaHanM3auum, CMOHTMPOBAHHbIX 13
BbICOKOMPOYHOro YyryHa ¢ LLapoBMaHbIM rpacmToM, JOSDKHBI NPOBOAUTLCS B COOTBETCTBUN C NMPOEKTOM
n ¢ ydetom Tpedosanmi CI1 31.13330 n CHwul1 3.05.04 ¢ ncnonb3oBaHMEM TUMOBbLIX TEXHONOMMYECKUX
NpoLeccoB W1 UCMbITaTeNbHOrO 060pPya0BaHUSA, aHaNorM4YHOrO TOMY, Kakoe NpUMeHaeTCS npu
MMApaBNMYECcKoOM (MHEBMATUYECKOM) UCMbITAHUM HAaNOPHBIX TPYOONPOBOAOB U3 APYrMX MaTepmnanos
(NpunoxeHwue 2).

JonycTumoe ruapasnmyeckoe paboyee u UcnbiTaTeNbHOE AaBreHne NPMHUMAETCS Mo Tabnuuam
5.14,5.15.

5.18.2 MNepen npoBeaeHeM UCMbITaHUIA TpyGonpoBoaa Heo6X0AMMO B MECTaxX MOBOPOTOB, TynuKax
YCTaHOBUTL Xerne306eToHHbIE yNopbl, NpeAoTBpaLlatoLLme nepemMeLLeHnst Tpyb oT BO3aencTBus



AaBrieHnda BoAbl.

5.18.3 MNnowaab ynopoB onpeaenseTcd B 3aBUCMMOCTM OT OCEBbIX YCUMNWIA, ENCTBYIOLLMX BAOSb OCU
TpybGonpoeoaa, 1 NPOYHOCTU IPYHTOB.

[lns ynopa, ycTaHOBMNEHHOrO Ha NoBopoTe TPpyGonpoBoAa, 3TN YCUIUSA paBHbl

Ny, = 0,570, Psin —
2, (5.52)

rme P nasnenue soabl, MMa;

DCP - CpeauvHHbIN AnameTp TpyObl, M;

© - yron noBopoTa Tpybonposoga.
5.18.4 Pac4eT ynopoB pekoMeHOYyeTCS BbIMOMHATL B COOTBETCTBUM C pekomeHdaumsamm [16].

5.18.5 [Ina npakTU4ecKoro Ncrnorib30BaHNA BO3MOXEH pacyeT No HoMorpaMmmam, NpuBeaeHHbIM Ha
pucyHke 5.10.

PucyHok 5.10 - Homorpamma ans Bbi6bopa onopHou nnowaam ynopos Ha HanoOpHOM
TpybonpoBoae yCNOBHbIM AMaMeTPOM U3 TPYO U3 BbICOKONMPOYHOro YyryHa...
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PucyHok 5.10 - Homorpamma Arist BbIGopa onopHOi MroLLaam ynopoB & Ha HanopHoM TpyGonposoae

D
YCIOBHbIM AnameTpoM ¥ 13 TpyD M3 BbICOKOMPOYHOIO YyryHa C LLApOBUAHBIM rpadmMToM C
pacTPyBHLIMI COEAMHEHNAMM, HAXOASLLEMCS MO, BHYTPEHHUM AasneHnem £, npu yrme nosopota

Tpaccbl ™ ¢ OMopoK Ha rPYHT NPOYHOCThLHO & (N n 2 NMPOMEXYTOYHbIE LUKarbl)

5.18.6 KoHCTpyKLMIO YNOpoB pekomeHayeTcH BbibupaTb no Mmatepuanam [17].

5.18.7 MNpun nponssogcTBe paboT Mo yCTPONCTBY YNOPOB criegyeT cobniogate TpeboBaHus,
nanoxeHHsle B CHuIM 3.05.04 n nocobwum [18].

5.18.8 MNpoBeaeHre rmapaBMYecKmx UCMbITaHUiA TPyGONPOBOAOB AOMYCKAETCs NOCe AOCTKEHNS
6EeTOHOM YNOpPOB NMPOYHOCTM HE MeHee NPOEKTHOW. 3acbinka yrnopoB 1 NPUMbIKAKLWLMX K HAM Y4acTKOB
Tpy6 AormkHa Npon3BoauTbes crosiMn 15-20 cM ¢ yBNaxHEHWEM U TLATENbHBIM YnnoTHeHneM. CTeneHb
YNIOTHEHUS TPYHTa OOMKHA GbITb NOBbILLEHHOW.

6 lNpoekTnpoBaHne U CTPOUTENLCTBO TPyOOonNpoBOAOB U3
BYLUI ana Hap3eMHOM NPOKNaaKu HanoOpHbIX
Tpyb6onpoBoaoB anametpamu 80-500 mm



6.1 Oowme nonoxeHun

6.1.1 PacueTt Hag3eMHbIx Tpyoonposogos 13 BYLLUI npon3Boantcs Ha BO3AENCTBUE BHYTPEHHEIO
JaBreHus1, nonepeYHbIn n3rmd oT co6CTBEHHOIO BeCca, Beca TpaHCNOPTUPYEMOro NPOAYKTa, CHera,
BO3MOXHOro obriefeHeHns, AaBneHns BeTpa.

6.1.2 Mpu pacyeTe pacTpyOHbIX TPYO Ha NonepeyHbl U3rmMb N 0CEBOE pacTshkeHUe 3a pacyeTHoe

CONPOTUBJIEHNE MPUHUMAETCH BENMynHa Ry = 300 Mra, paBHasi npeaeny ynpyrocTn Ha pacTsbkeHue.
MpenenbHbIM COCTOSHMEM CUMTAETCA AOCTUXKEHNE B MeTanne TpyD HanpspkeHWI, paBHbIX npegeny
yrpyrocTu.

6.1.3 Harpy3ku, nognexaiwme y4yeTy npu pacyeTe Ha u3rmb Hag3emHbIX TPyOonpoBOAOB, N 3HAYEHNS
COOTBETCTBYOLMX KOI(MLMEHTOB Neperpyskn npuseaeHsl B Tabnmue 6.1. CoveTaHnsa Harpy3ok v
BO34ENCTBUIN OOSMKHbI NPUHUMATLCH B HaMbornee HEBLIFOA4HbLIX KOMBUHaLMaX Ana Tpybonposoaa u
OTAENbHbIX ANIEMEHTOB KOHCTPYKLMN.

Tabnmua 6.1 - Bugbl Harpy3ok 1 3Ha4eHUsA KO3hdMLMEHTOB NEPErpy3kn Npu pacyeTe Hag3eMHbIX
Tpybonposogos no [5], [6], [7]

Harpysku KoadhdpmumeHT neperpysku
CobcTBeHHbIN Bec Tpybonposoaa 11
Bec TpaHcnopTupyemoin Boabl 1,0
Bec obnegeHeHust Tpyo bl 1,2
CHeroBas Harpy3ska 1,4
BeTpoBas Harpyska 1,2
MpoaonbHbIe (BAOMb OCK TPYObI) HANPSPKEHWUST OT PACHETHOIO 1,0

3Ha4YeHunA BHYTPEeHHEro gaBrieHnsA



CencmMmuyeckne Bo3oencTBus 1,0

6.1.4 OCHOBHbIE COYETaHMSA HArpy30K COCTOST U3 COOCTBEHHOIO BECa, BECA TPAHCMNOPTMPYEMOMN
BOAbl, NPOAOMLHBLIX YCUMNWUIA OT BHYTPEHHero AaeneHns. JononHuTensHble covyeTaHusa COCTOAT 13
Harpy3oK, BXOASILLMX B OCHOBHOE COYeTaHue, ¢ AobaBneHmem Harpy3ku ot obrnegeHeHus 1 BeTPOBON Unn
CHEroBOW Harpy3ku C YMHOXEHMEM pacyeTHbIX Harpy3oKk (Kpome cobCTBEHHOrO Beca U Beca BoAbl) Ha
koaduumeHT 0,9.

6.1.5 CoyeTaHune Harpy3oK C y4eTOM MOHTaXHbIX HAarpy3oK npu pacyeTe oT 0bnegeHeHns 1 cHera
ABNAETCSA JONONHUTENBHBLIM. Bec Tpyb ¢ BHYTPEHHUM LiEMEHTHO-NecYaHbIM nokpbiTuem (L)
NpuMHUMaeTCcs No npunoxeHuo A. Bec Boabl NpUHMMaeTCs paBHbIM BHYTPEHHEMY 06 beMy Tpy6bl,
YMHOXEHHOMY Ha NJIOTHOCTb BOAbI.

6.1.6 PacyeTHble Harpy3kun OT BO34ENCTBUS BETPA B rOPU3OHTASIbHON NIIOCKOCTU AN OGUHOYHOM
TpyObl NEPNEHANKYNAPHO €€ OCK, OT CHEroBOW Harpy3ku 1 obnegeHeHust Tpybbl npu gnameTtpax go 1400
MM HE y4UTbIBAKOTCA B pacyeTax [7].

6.1.7 Harpy3ku oT Tennonsonsauum onpegenstoTtca B cootBeTcTBum ¢ CI161.13330.

6.1.8 OCHOBHbIMW pacyeTHLIMM Harpy3kamm pacTpybHbix Tpyd 13 BULLT npuHMMatloTcs: BHYTpeHHee
JaBreHve HanonHuTens, CoO6CTBEHHBIN BeC TpyObl 1 BEC BOAbI, OCEBbIE HArPy3Kn OT BO3AENCTBMUSA
BHYTPEHHErO rMapaBnM4eCcKoro AaBrneHns.

6.1.9 OcHoBHOe coyeTaHne Harpy3okK - ogHoBpeMeHHOoe BO34ENCTBME BHELUHNX Harpy3okK OT BeCa
pr6b| M BOAbl U BHYTPEHHEro rmapaBiin4eCcKoro aaBrieHuA.

6.1.10 PaccmatpuBatotca pacTpyOHble TpyObl ¢ coeguHeHusimum "RJ", BocnpuHMMaioLLme oceBble
Harpysku oT BO30eNCTBUSA BHYTPEHHErO AaBrieHUs.

6.1.11 3a pac4eTHble 3Ha4YeHMs1 BHYTPEHHENO MAPOCTaTUYECKOro AaBlieHMs1 B KA4eCTBE NpUMEpPOB
NpuHATLI Benn4ymHbl 0,6; 1,0; 1,6 MlMa.

6.2 OcHOBHbIe NOJSIOXEHUA pacyeTa Ha NPoYHOCTb TPy6 M3 BYLLUI ans
HaA3eMHOM NPOoKNaaKu

PaccmaTpurBaeTcs OCHOBHOW BapnaHT pac4YeTHON CXeMbl Ha oropax - Tpy6onpoBoa U3 OTAerbHbIX
pacTpybHbIx Tpyd 13 BYLLT.



PacyeTHasa cxema npeacTaBneHa Ha pucyHke 6.1.

PucyHok 6.1 - PacyeTHas cxema TpybonpoBoaa U3 pacTpyOHbIX TPyO Ha BHELLHIOH
pacnpeaeneHHyr Harpysky

m" 4 MY M’ M,
Ay A Az Ay
v/ A .
/ V7 wo . /2
M 0 M 1 M F)
/ / !,

PucyHok 6.1 - PacueTHas cxema TpybonpoBoga 13 pacTpyoHbIX TPyO Ha BHELLHIOK pacnpenerneHHyo
Harpysky; & -ropusoHTarbHas Harpyska oT BHYTPEHHETO AABIEHUS 1 CUM TPEHWUS! Ha Oropax

MN3rmbatomm MoMeHT M , KH-M, onpegensetca no dopmyrne

8 (6.1)

e My =My =M _\oventw s cepeauHe nporeta ¢ oT feiicTBUS pacnpeneneHHoi Harpysku 7 ;

!
4‘11 = 4‘13 = —
2 - peakums Ha onopax Ay ‘43;
A=Ay =gl _ peakLusi Ha oropax Ay ﬂz;
{y + ¢
=
2

e ¢l - gec TPY6bI ANMHOM £, M;
& . BEC BOAbI B TpyGe;

0 _ ar0
My —My n3rnbaroLye MOMEHThI Ha ONopy OT BO3AENCTBMS OMOPHbIX peakuui, kH-m.



6.2.1 [1ns onpeneneHust HanpsbkeHui n3mba “! B pacTpy6HoM TpyBonposoze oTaenbHas Tpyba
paccMaTpuBaeTCs Kak pas3pe3Has 6anka KonbLeBoro nonepevyHoro Ce4eHns, B KOTOPor BO3HMKaeT

uarnGatoLmii MomeHt M

6.2.2 HanpsieHns B cTeHke TpybObl OT NonepeyHoro MoMeHTa oyayT

Ml'[
L S —
W (6.2)
W =ik 3
rme P - MOMEHT COMPOTUBIIEHMS, M .

6.3 PacueT pacTpyOHbIX TPyO Ha nonepeyHbIn N3rnod

6.3.1 OCHOBHbLIMM pacYEeTHbIMW Harpy3kamMmm SBNSOTCS COOCTBEHHbIN BEC TPyObl 1 BEC BOAbI.
JInHenHble Harpy3ku 4 , KH/m, ons kaxkgoro gMameTpa npvBedeHbl B Tabnuue 6.2.

Tabnuua 6.2 - Harpysku ot Tpy6 knacca K-9 guametpamu 80-500 mm 4nmHom 6 m

DF’ MM Bec Tpy6bl, kH  Bec Boabl, KH Bec Tpy6bl ¢ Bogoit, kH  Harpyska ¢, kH/m
80 0,9 0,45 1,35 0,22
100 1,12 0,53 1,65 0,27
125 1,4 1,25 2,65 0,44
150 1,7 1,34 3,04 0,51

200 2,3 2,3 4,6 0,77



250 3,0 3,6 6,6 1,10

300 3,8 4,7 8,5 1,42
350 4,9 6,8 11,7 1,95
400 5,9 8,0 13,9 2,32
500 8,0 12,3 20,3 3,38

6.3.2 BenuunHbl HanpsbkeHun n3rmba paccunTbiBatoTcs no dopmyrne (6.2), a nporndbl Tpyobl J B
cepeaviHe nporeTa - no dopmyne

gl

7 T6EI | (6.3)

rme 4 _ nuHeiiHas Harpyaka, kH/m;

I nporneT Tpybyarton 6anku, m;
£ _ moagynb ynpyrocTy, paBHbIN 1,7-10j Mra;
4 I= ?rrc?ﬁjﬁz

i MOMEHT NHEPLUUN CEYEHUA, CM

B Tabnunue 6.3 npuBeneHbl pacyeTHbIe JaHHbIE, a Takke KO3dhdMLMEHT 3anaca NpoYHOCTH

npv nonepeyHom nsrmobe, rme RP ~ 300 MMa.

Tabnumua 6.3 - NonepeyHbin n3rmod Ty npornd J pacTpybHbIX TpyD B cepeanHe nposneta I=6wmor
BO3eNCTBUS NPUBELEHHON NUHENHOW HArpy3ku 4

DS, 80 100 150 200 250 300 400 500
, MM



7 CM3 39,9 59,6 126,7 230,8 330,4 600,7 1126,9 1932,5

I com 4 183,5 333,7 1039,0  2492,6 44724 97914 27721,2  50534,9

4 kHm 0,22 0,27 0,51 0,77 1,10 1,42 2,32 3,38
Sw Mia 248 18,87 16,69 13,84 14,07 10,00 9,66 7,86
7 om 0,5 0,70 0,45 0,20 0,195 0,136 0,082 0,066
X 12,0 16,0 18,0 21,6 21,4 30,0 31,0 38,0

MpymeyaHme - MNMpyn HeoBXOANMOCTU BENMYUHBLI HANPSXXeHun narmba ana Tpyd gnameTtpamm 125 un
350 MM MoryT ObITb onpegerneHbl NO BbiENpPMBEAEHHBIM hopMyriam.

6.3.3 Kak B1aHo 13 Tabnuubl 6.3, BENMYMHbI HAMPSKEHUIA MONepeYHoro uarnda Tw oy npornba

Tpyb4uarton 6anku S ana Tpy6 anametpamm 80-500 MM HE3HAUUTENBHLI U B pacyeTax Tpyd Ha
nonepeyHbIn n3rmd TpybyaTomn 6anku MoryT He y4uUTbIBaTbCS.

6.3.4 OT BO34EeNCTBUSI BHYTPEHHETO OaABMNEHNSI B CTEHKE TPYObl BO3HUKAKT KOSbLEBbIE HAMPSHKEHWS,
onpeaensemble no gopmyne

oy = iy
2h (6.4)

e A BHYTpeHHee AasneHue Boabl, MMa;

Do BHYTPEHHUI AuameTp Tpybbl, CM;

koo TOnNWwMHa CTEHKN pr6b|, CM.

6.3.5 Kpome HanpsikeHWin nonepeyHoro narmba u OKpy>KHbIX HOPMaribHbIX HAMPSXKeHWUI OT BHYTPEHHENO

M,
[aBreHns B TpyGe BO3HUKAIOT eLLe OKPYXHbIE HOPMarbHbIE HaNPSHKEHUS OT MOMNepPeYHbIX MOMEHTOB ~ U
Ha ornopax.



6.3.6 Ha pucyHke 6.2 nokasaHa pac4eTHas cxema TpybonpoBoaa Ha OTAENbHBLIX ornopax, KOTopble ero
06XxBaTbIBAOT CHU3Y HA MNPOTSXEHUN AYTU C LLeHTparnbHbIM YoM 20 PaccTosH1e Mexay onopamu
paBHO ! a LLMpVHa ONOpP B HanpaBreHuy BAOMb OcK TpybonpoBoga paBHa & .

CyMMapHyto HarpysKy Ha equHULY AnnHbl TpyObl 0003Ha4YMM Yepes Q= QTP ¥ QB, rae QTP - BEC

TpyOHhil, Cs BEC BOAbI.

PucyHok 6.2 - Tpy6onpoBoa Ha oTAeNbHbIX onopax

I FEFSEA IS

e i FH =

i

N3rmbatowme MOMEHTbI Ha onopax OT BO3AENCTBUSI Harpy3ku e B XapaKTepHbIX Ce4YeHnsX KonbLa
BblpakatoTcs dropmyrnamu [1]:

MY =+02390r |
My = -0,0910r . 6.5)
MY = +0,080r

rme & CyMMapHasi Harpyska Ha ornopy, kH;

P - cpeavHHbIV paguyc Tpybbl, CM.

aniopa n3rmbaroLmx MOMEHTOB OT BO34ENCTBUS CUTbI 2 npv onMpaHum TpyObl Ha NMITIOCKOCTb
npveeaeHa B Tabnmue 6.4.

Tabrmua 6.4 - 3HavyeHus K03 NEHTOB My N AN pasnnMYHbIX Harpy3oK, AeNCTBYOLLMX Ha
TpyOGOoNpoBO4 KPYIIoro CE4YEHUs1, ONePThIA Ha HUXHIOK 06 pasytoLLyto [1]

Harpy3ska Cxema HarpyxeHua  KoadpdmuneHT



Co6CTBEHHbIV BEC 1B o 0,239 -0,091 0,08 -0,08 -0,25 0,08
Tpybonpoeoaa

Bec »xuvgkocTu npu 0,239 -0,091 0,08 0,398 0,069 0,239

HanonHeHM
Tpybonpoeoaa

CocpenoTtoyeHHas 0,318 -0,182 0,318 0 -0,5 0

6.3.7 MoMeHTbI OT OMOPHbIX peakUun Ha onopax onpenenaTca n3 Tabnuubl 6.5 B 3aBUCMMOCTM OT
koachdmumentos M npu onvpaHum TPyObl Ha MAOCKOCTb M CNPOMIMPOBaHHbIE yHAAMEHTHbIE
©eTOHHbIe Onophkl € YroM oxBaTa Tpyobl 2ot = (°-120°.

Tabnmua 6.5 - 3HadeHns koadhdmLmeHToB My N AI19 ONOpPHbIX peakuui Tpybonposoaa Ha
cyHoamente [1], [5], [6]

Cxema HarpyxeHus LleHTpanbHbin  KoaddmumeHT
yron 2ot rpag.



C oTpbiBOM OT
dyHoameHTa

30

60

90

120

150

180

bes oTpbiBa OT
dyHoameHTa

-0,113

-0,19

-0,232

-0,240

-0,25

-0,25

0,005

0,02

0,012

0,065

0,083

0,091

-0,005

-0,019

-0,038

-0,055

-0,066

-0,066

0,01

0,04

0,098

0,124

0,127

0,091

0,1

04

0,08

0,119

0,149

0,159

N M
0 0

0 -0,01
0 -0,04
0 -0,08
0 -0,119
0 -0,149
0 -0,159



30 -0,052 0,002 0,012 - -0,075 0 0,009
60 -0,119 0,008 0,01 - -0,137 0 -0,001
90 -0,16 0,016 -0,003 - -0,176 O -0,018
120 -0,1779 0,027 -0,019 - -0,205 O -0,046
150 -0,199 0,036 -0,03 - -0,226 O -0,066
180 -0,195 0,043 -0,036 - -0239 0 -0,079

6.3.8 PacueTHble nsrmbarome MOMEHTbLI Ha oropax onpeaenstoTcs anredbpandyeckmm CriokeHNem
MOMEHTOB OT BHELLHMX Harpy30K 1 OMopHbIX peakumin 6e3 oTpbiBa TpyObl OT dlyHAAMEHTA.

M3rmbatoLmin MOMEHT B TOYKe A paBeH:

MA = D,EBQQ}" npu 2@ =Oo
Mp =02330F - 0160 = 0,0730)r npu 2ot =gQ° (6.6)
Mg = 0,2390r ~0,1790r = 0,060r npu 20 = 120°

B cnyyae HeobxoammocTu pacyeTa Tpyb ¢ OTPLIBOM OT chyHAAMEHTa UCMONb3YETCHA BEPXHSASA YacTb
Tabnmubl 6.5.

6.3.9 [ins pacyeTa HanpspkeHUn u3rmba oT MOMEHTOB My, MCMonb3yeTcsl LLMpUHA onopbl & | KOTOpYyto

npuHMMaroT pasHon 0,5 Dy .



[ns onpegeneHnst HaNpPsXXeHun n3rmda AnvMHa y4acTka CTEHKU TpybonpoBoaa, BBOAMMAS B pacyeT
Hag onopon [1], paBHa

b=a+ 1,664*\@ (67)

n
6.3.10 BenuuumHbl nsrmbaroLmx HanpsbkeHUin OT BO34ENCTBUSA My, onpegensoTca no dopmyre

GI‘[=£ W=_
W . me o (6.8)

6.3.11 [Insa yoobcTtea nonb3oBaHua Cl1 B Tabnmuax 6.6-6.9 npueeaeHsbl pesynbTatbl pacyeToB
MOMEHTOB HaJ ornopamu, HaNpPsXXeHWN OT BO3AENCTBUS BHYTPEHHEIO AaBMEHWs, HanpsKeHUA narmnba Ha
ornopax OT NornepeYHbIX MOMEHTOB, CYMMAapPHOro HanpsiXXeHWs1 OT KOMOVMHUPOBAHHOW Harpysku u
KO3hdMLIMEHTBI 3anaca NPOYHOCTY TPyObl OT BO3OENCTBUSA STUX HArpy30K.

Tabnmua 6.6 - HanpsikeHrsi B NIoTke pacTpyOHbIX TpYO OT COBMECTHOrO BO3[1eNCTBUSI MOMEHTOB Ha
ornopax 1 BHYTPEHHETO AaBneHns!

N Dy Rt oh e P06 Ma T 9% MMa; P =16 Ma
MM
20 = e 20 =90 200 =120° 2 =Q° 201 =9Q° 200 =120°

1 80 364 14,9 12,33 43,5 21,9 19,4

2 100 406 19,0 15,46 54,8 27,83 24,3

3 125 706 28,1 22,53 81,6 39,1 33,53

4 150 859 34,05 25,80 99,6 47,21 38,96

5 200 1287 47,45 39,64 1453 66,14 53,26

6 250 164,0 62,39 49,40 183,24 81,54 68,54



10

300

350

400

500

175,3

222,2

243,2

304,2

67,82

83,7

91,54

107,13

53,82

76,03

72,14

84,2

197,0

2457

268,6

332,6

89,5

107,2

116,99

135,6

75,5

99,53

102,5

112,67

Tabnumua 6.7 - KoaddmuneHT 3anaca NpoYHOCTM pacTpyOHbIX TPyO Mpu KOMOMHUPOBAHHOW Harpy3ke

K=a

N n.n.

B

MM

80

100

125

150

200

250

”+agm

P Ha onopax

.:rD

2e = e

8,24

7,39

4,24

3,50

2,33

1,82

H
P % MMa £=06Ma

2ot =gQ°

20,13

15,78

10,6

8,8

6,32

4,80

2o =120°

24,33

19,04

13,31

11,62

7,56

6,07

.:rD

20 = e

6,8

5,51

3,68

3,02

2,06

1,64

H
p* %8, MMa; £=1,6MMa

2ot =gp°

13,62

10,71

7,67

6,35

4,53

3,67

2ot =120°

15,46

12,34

8,94

7,70

5,63

4,37



10

300 1,71 4,42
350 1,35 3,58
400 1,23 3,27
500 0,98 2,80
Mpuvevanme - & = 300 Ma.

0

5,57

3,94

4,15

3,56

1,62

1,22

1,12

0,9

3,35

2,79

2,56

2,21

3,97

3,02

2,92

2,66

=) o
Tabnuua 6.8 - HanpspkeHuss ~ P B cTeHkax Tpyb knacca K-9 oT Bo3gencTsnst BHYTPEHHEro JaBrneHns

¥, MM

80

100

125

150

200

250

8,6

10,6

13,2

15,8

20,94

26,4

0,6

0,60

0,6

0,63

0,63

0,68

P, MMa

£=0,6Mna

4,3

5,3

6,6

7,9

9,97

11,49

F=16Mna

11,4

14,13

17,6

21,06

26,59

30,64

KoadpdumumeHT 3anaca

MPOYHOCTH

£=0,6MnMa

69,8

56,7

45,4

33,0

30,9

26,1

F=16Mna

26,3

21,23

17,0

14,2

11,2

9,78



10

300 31,6

350 36,25

400 41,28

500 51,4
MpymeydaHue - RP 300

MM

80

100

125

150

200

5,0

6,0

8,0

9,0

11,0

7,72

9,0

11,33

12,64

15,26

0,72

0,77

0,81

0,9

Mra.

H
Tabnumua 6.9 - HanpspkeHust narnba “p

0,46

0,54

0,68

0,76

0,99

13,42

14,1

15,24

17,13

35,1

37,6

40,69

45,6

22,3

21,2

19,6

17,5

Ha oropax OT BO34EeNCTBUS BHELLHWX Harpy3oK

MomeHT Hag onopoit, KH-m

2o =P

1,48

2,20

4,36

5,95

11,76

2oe =gp° 2ot =120

0,5

0,74

1,46

1,99

3,94

0,37

0,55

1,08

1,48

2,93

8,54

8,0

7,3

6,5

H
HanpspkeHus p , MMa

Zot = 2o =g

32,1

40,7

64,0

78,0

118,7

10,5

13,7

21,5

26,15

39,55

2o =120°

8,03

10,16

15,93

17,90

29,67



6 250 14,0 18,95 1,39 21,14 7,08 5,27 152,6 50,9 37,9

7 300 17,0 2258 2,0 33,38 10,88 8,08 161,9 54,4 40,4

8 350 190 2523 25 52,02 17,41 13,0 208,1 69,6 61,93

9 400 21,0 2826 3,06 69,76 23,35 17,41 2279 76,3 56,9

10 500 270 3494 472 126,87 42,46 31,67 287,0 90,0 67,0

6.3.12 Kputepurem pacueta Tpyb Mo Kraccy NpoYHOCTH SBrsieTcs HepaBeHcTBo & 21, e X -
KoahdMLIMEHT 3anaca NPOYHOCTU TPYD Mpu pacyeTHbIX Harpy3kax. [Npu 3HavyeHusx & <1 Heobxoanmo
NpUMeHsITb TpyOy 6onbLuero knacca npodHocTy, Hanpumep K-10 unm K-11, unm yBenmuntb LWMPUHY OMnop.

6.3.13 NoBepoyHbIN pacyeT TPyd Ha XeCTKOCTb U YCTONYMBOCTbL CrieayeT NPOBOAUTL B COOTBETCTBUM
¢ nogpasgenamun 5.6 n 5.7 Hactoswero Cl1.

6.3.14 PacueT Tpyb npu gpyrx yrnax onvpaHus Tpyo Ha cnpodmnMpoBaHHble 6ETOHHbIE OMOPbI
cregyeT NpoBoAUTL NO METOAMKE, U3TOXEHHOW B JaHHOM pasgerne.

. . 1]
6.3.15 PacyeT Tpy6 Ha NPOYHOCTb NPOVU3BOAUTCS HA MaKCUMarbHbIN usrmbatowmii moment M~ B
Touke A (NOTOK) Ha ornopax 1 OAHOBPEMEHHOE BO3AENCTBMNE BHYTPEHHENO AaBMEeHs.

BennuuHbel pacTarmBatomx HanpsKeHWn OT BO34ENCTBUA 3TUX HArpy30K CyMMUpyLoTcs, cMm [8], [9].
6.3.16 KoadhdmumeHTbl 3anaca npodHoCcTU ans Tpyb ¢ yrmamm onvpanms 90° u 120° Benukn, noaTomy
B pacyeTax Ha MPOYHOCTb MOXHO HE YYMTbIBaTb Harpy3Kku OT TENOU3onaLum U BO3MOXHOTO ofeeHeHs.

I'IpM HGOGXOD,I/IMOCTI/I 3TUN Harpy3ku B Ka4ectBe AONOJIHUTENIbHbIX MOXHO y4eCTb N0 MeTOAUKeE,
N3NOXEHHOW BbILLE.

6.4 PacyeT Tpyb Ha oceBOe ruapaBnmyeckoe aaBrieHne

6.4.1 Fopu3oHTarnbHble Harpysku Ana Tpyd ¢ pacTpyOHbIMM CoeanHEeHUsAMM Tpy6onpoBoaOB
paccyuTbIBaOT crieayoLwmm o6pasom.



Cwunbl oceBoro AaBneHnst BO3HUKAKT B HAMOPHbIX TpybonpoBoaax:
BO BCEX MECTaX U3MEHEHWS HanpaBneHusi (MOBOPOTbI, TPOWHUKN);
BO BCEX MECTax U3MEHEHMs gmameTpa (nepexoabl);

Ha KaXgoM KoHLe (rnyxme dornaHubl).

6.4.2 3TV NoKanM3oBaHHbIe AaBMeHNsl AOIMKHbI ObITb HEUTPANM30BaHbl B LIENSAX NpeaoTBpaLLeHns
pacCTbIKOBbIBaHMS TPYO C NOMOLLILI0 NPUMEHEHUS YCUMEHHBIX coeguHeHni Tuna "RJ", a Takxe nytem
CTPOMTENLCTBA Xere300EeTOHHbIX YKPENUTENbHbIX CBal, BOCMPUHUMAIOLLMX FOPU3OHTarbHbIE YCUnus, U B
crny4ae ncuyeprnaHus HecyLlen cnocobHOCTM TpybonpoBoda B ropM3oHTarbHOM HanpaBrieHnu.

Cwuna oceBoro gaBrieHus N , KH, MOXeT 6bITb paccumntaHa rno odLuer dopmyre

N = Ky Prwe 5 69)

K -
me % - koadhMLIMEHT, KOTOPBIN 3aBUCUT OT POPMbI, PA3MEPOB U YITIOB paccMaTpuBaeMblX
KOMMOHEHTOB Tpybonpoeoaa (UTUHIOB);

F
MaX - MakcuMmanbHoe BHYTPeHHee AaBneHve (McrblTaTenbHoe AaBneHne) Tpybonposoaa, Ma;

2
S BHELUHee ceYveHne ans pr6, BHYTpPEHHEE CeYeHne and (*)VITI/IHI'OB, M

me £’ - BHyTpeHHWIN AnameTp Tpy6bl, M.

6.4.3 OceBoe HanpsbkeHWe B CTEHKE TPYObl OT AENCTBUSI OCEBOW HArpy3ku paBHO

_ Y _peD? FD
Foo4xih 4k (6.10)

Oy

e N _ocesas Harpy3ska, kH.

Cuna peakumm & | kH, paBHa

g 2
R-oen 2o 2
2 4 2 (6.11)

6.4.4 BennuunHa Harpysku npy n3aMeHeHun HanpaeneHunst TpybonpoBoaa onpenenseTca ¢ NoMOLLbHO

koadbdmLneHTa Lp , PABHOTO:



rnyxve doraHubl, TPOMHUKK KEP 1;

Sn’
k=1-2
nepexobl Ha MeHbLLUI AuameTp 5 (% - MeHblLee 3HauYeHMe);
g
=280 —
MOBOPOTHI C yrrom & : 2

Lo 1,414 pns noBopoToB 90°;

Ky = 0,765 Anst noBopoToB 45°;
K = o ]
% 0,390 gnst noBopoToB 22°30';

Ly ~ 0,196 ans nosopoTos 11°15'.

6.4.5 B Tabrnuvue 6.10 npnBegeHbl 3Ha4YEHNS OCEBOMW HarpysKku N ot BospemcTaus BHYTPEHHETO

AaBneHna ana rmyxmx d)J'IaHLI,eB. BennuunHbl oceBomn Harpysku ana noBopoToB nony4vyaroT YMHOXEeHUEM N

Ha KEP.

9 M, -
Tabnmua 6.10 - BennumHbl 0CeBOM Harpyskm ~ U B criyyae TynuKOBOro Tpybonposoaa OT BO3AeicTBunS
BHYTPEHHErO AaBrieHNs

Nn.n. DF, MM 3, cM My , KH, Npu BHYyTpeHHeM faBneHnm £ Mna
0,6 1,0 1,6

1 80 75,4 45,2 75,4 120,6

2 100 82,2 49,3 82,2 131,6

3 125 162,7 97,4 162,7 260,0

4 150 196,0 117,6 196,* 313,6

5 200 346,2 207,8 346,2 553,9



6 250 547,2 327,7 546,2 875,87

7 300 784,0 470,4 784,0 1254,4
8 350 1121,6 673,0 1121,6 1794,6
9 400 1381,6 828,6 1381,6 2210,56
10 500 2074,0 12444 2074,0 3318,4

* TekCcT JOKYMEHTa COOTBETCTBYET opurvHarny. - MNpumeyaHue narotoButens 6a3bl AaHHbIX.

6.4.6 BermuuHbl & B AuanasoHe BHyTpeHHero aasneHus 0,6-1,6 Ma 3HauuTeneHbl, YacTuyHas
KOMMNeHcaLmsa 0CeBbIX HArpy3oK Npv Hag3eMHON Npoknagke TpybonpoBogoB BO3MOXHA 3a cyeT
npumeHeHust Tpyb ¢ pacTpybHbiMK coegmHeHuamm Tuna "RJ" ¢ yyeTom cun TpeHus Tpyb Ha onopax,
NpenaTCTBYOLLMX BO3MOXHOMY OCEBOMY NepemeLLeHuto Tpyo.

6.5 Harpy3ku npu npoektnpoBaHum TpybonpoBoaa ¢ pacTpyOHbIM
coeanHeHnem "RJ" oT BO3aeMNCTBUA BHYTPEHHEro AaBneHUs

6.5.1 [1na pacyeToB HecyLLel cnOocOOHOCTH TpyOonNpoBoaa B NPOL4ONbHOM HanpaerieHun Ha cpes

CH o — o -
YrNOPHOrO HABapPHOTO Banuka npv 0CEBOW Harpyske Ha TpybonpoBoa NpUHMMaeTCs “=p ~ 360 MM a; Ty
260 MMa [3].

MpymedaHme - Mo gaHHbIM UcnbITaHuA, nofydeHHbIM Ha OAO "Jluneuknn MeTannypruieckn 3aBog

Cp_
"CsoboaHbi Cokon", 3Ha4yeHns “Ep ~ 450 MMa.

YynTblBasi, YTO NPMBAPEHHbIV BanvK Ha rnagkuii KoHew, TpyObl He SIBNAETCSA OAHOPOAHBLIM U HE NEXUT
TOYHO B OZHOW NIIOCKOCTU, KOSGULMEHT YCIOBUSI paboThl NpU cpese Banvka NpMHUMAeTCs paBHbIM
0,9.

6.5.2 PacueTHoe conpoTuBneHne cpeay RCP npw ynpyron pabote matepuana BYLUI npuHumaeTtcs



paBHbIM 240 MMa [3].

Hecywasa cnocobHocTb coegmHeHus Tpyobl Tuna "RJ" npu pacTsxeHun B 0CEBOM HanpasneHum 6yoet
paBHa

1
Ny = Fag, = —7d, oR
o2 (6.12)

me ¥ - nrnowaab cpesa HaBapHOrO BanuKa;

dy HapyHbl AuameTp Tpyobl;

8 - LLuMpuHa HaBapHOTO BanMKa.

LWnpwrHa HaBapHoro Barnvka anst Tpy6 gmametpamm 80-150 mm 3 =8 mm, onametpamm 200-300 mm - 9
MM, anga Tpyo guametpamm 350 mm 1 BbiLle - 10 Mm.

6.5.3 Yknagka Tpy6 LenecoobpasHa Ha cnpodmnmpoBaHHoOe OCHoBaHWe. [nsa ycTpaHeHns
BO3MOXHOMO BEPTUKATbHOIO NepemMeLLeHns Tpyb Co CTbIKOBbIMM coeanHeHusimu "RJ" goctaTtovHo
XOMYTOB-NPUXBATOK, KOTOPbIE AOMKHbI BblAEPXMBaTb MakCMMaribHbIe Harpy3ku OT BO3MOXHOMO

CMeLLeHUst TpyO, paBHbIE Cunam ey

6.5.4 OT BO3MOXXHOIO OCEBOro NepeMeLLEHNS! 3BEHbsS TPYD YaCTUYHO YAEPXMBAOTCS NPY NMOMOLLM CUI
TPEHUs1, BO3HUKAIOLLWMX B MECTE KOHTaKTa TPYObl C 6ETOHHLIM CNPOMIIMPOBaHHBIM OCHOBaHMEM OMOpbI.

6.5.5 Npwn yknagke Tpy6 Ha cnpodmnpoBaHHoe 6eTOHHOE OCHOBaHWE cura TpeHns Tpyb Ha onope
3HauuUTernbHa 1 AomkHa ObITb y4TeHa Npu pacyete TpybonpoBoaa Ha MPOYHOCTb B OCEBOM HanpasreHun

[5].

6.6 PacueT cun TpeHus, yaepxuBarLwwmux Tpyoy Ha ornopax oT oceBoro
nepemMelweHus

6.6.1 Peakums <1 (cm. pucyHok 6.1) 3ameHsieTcs Ha paBHOMEPHO pacrnpeaeneHHY Mo BCel LLMpyHe
OMNopHOM NoBepxHocTK [1]

Dlsin o (6.13)

Toraa FTP = JaSa cuna TpeHust Tpybbl Ha onope, KH,

2
me * - nrowaab KOHTakTa TpyObl C 6E€TOHHLIM OCHOBaAHWEM, CM



J = 0,6 - kKoadhdMUMEHT TpeHust TpyObl 0 OETOH;

@ - lLMpWMHa Ornopbl, paBHas 0,5"5IH .

6.6.2 B Tabnunue 6.11 npuBeaeHbl BENMYUHBLI CUN TPEHUST HA ONopax MNpu yrie oxearta Tpyobl 2ot =g(°
n 120°.

Tabnumua 6.11 - BenmuuHbel cun TpeHus Ha onopax

|"\|l.n. ‘DF, Q,KH g,KH/CME ., cm S,CM2 FTP,KH
MM

o =450 o =gQ° =450  @=e0° @ =45 o =60°
1 80 1,35 12,71 10,33 50 35,0 43,11 44,54 4,45
2 100 1,65 11,50 8,7 6,0 47,18 62,3 54,257 542
3 125 2,65 10,61 8,62 8,0 83,62 102,9 88,737 8,87
4 150 3,04 9,16 7,44 9,0 111,71 137,5 102,30 10,234
5 200 4,6 8,67 7,88 11,0 182,05 2240 94,692 10,597
6 250 6,6 7,78 6,44 14,0 287,2 353,4 138,23 13,656
7 300 8,5 7,06 574 17,0 436,4 533,5 184,8 18,350
8 350 11,7 7,47 6,07 19,0 571,2 703,0 256,18 25,627

9 400 13,9 7,08 5,75 21,0 7244 894,3 324,83 30,856



10 500 20,3 6,52 5,30 27,0 1188,0 1464,7 464,45 46,530

6.6.3 B Tabnuue 6.12 npuBegeHbl 4aHHbIE O HECYLLEN CNOCOBHOCTM TPYObl B OCEBOM HanpasfieHun

Nl =N|:| + F

. N,
npuv Bo3gencTeumn rmgpasrin4ecKoro gaBJieHusA Uc Y4€TOM CUIT TPEHUA T, a Takke

pa3HOCTb Cun (N1 - E5‘5) npu = 0,6-1,6 MMa.

Tabnmua 6.12 - Hecywasn cnocobHocTb Tpyd B OCEBOM HarpaBneHun Ny , KH, ¢ yueTom cunbl TpeHus My
Ha ornopax
?n By My M=Nog+Fy M fnpn %o, MNa M= M3 o0 o MMa
" MM kH
0,6 1,0 1,6 0,6 1,0 1,6
1 80 295,20 339,7 45,2 75,4 120,6 2945 2643 219,11
2 100 355,68  409,9 49,3 82,2 131,6 360,6 327,7 2783
3 125 433,92 581,7 97,4 162,7 260,0 484,3 4190 3217
4 150 512,45 614,7 117,6 196,0 313,6 497 1 418,0  301,1
5 200 752,832 8475 207,8  346,2 553,9 639,7 501,3 293,6
6 250 929,184 1064,0 327,7  546,2 875,8 786,3 567,8  238,2
7 300 1105,53 1361,6 470,4 7840 12540 8912 577,6 107,0

8 350 1424,30 1680,0 6730 1121,0 17946 10070 559,0 -114,6



9 400 1616,44 19412 828,6 13816 22106 11126 5596 -269,4

10 500 2004,57 2468,9 1244,4 20740 33184 12245 3949  -849,5

6.6.4 N3 Tabrmu cnegyeT, YTO OCHOBHAsA OceBast Harpy3ka OT BO3[AEeNCTBUS BHYTPEHHEro AaBneHUs
BOCMpPUHMMAaETCSA MaTepuarnom Tpyobl. CBaiiHble yropbl B MECTax NOBOpOTa U TYNMKOBbIE YNopbl

Ay

TpYGONPOBOAOB A0MKHbI GbITb paccUMTaHbl Ha yCUnMs (M= M) cuna peakuumn cBanHoro ynopa

JOIKHa 6bITh HE MeHee Cusbl (M —Ny) > 0 B cooTtBeTcTBUM ¢ CIM 24.13330.

6.6.5 Tpyobl anameTtpamm 80-150 MM MOXHO yKnaablBaTb HEMOCPEACTBEHHO HA MPYHT C MOACHINKON
necka vnu webHsa TonwwmHomn 15-20 cM ¢ aHKepOBKOW UX MOCPEeaCTBOM rpyHTO3auenoB 6e3 ycTponcTea
CBalHbIX YNOPOB, Y4UTbIBAS BbICOKME KOIPMLMEHTBI 3anaca NPoOYHOCTM TPYO Ha BHELLHIO Harpysky,
BHYTPEHHEE [aBrieHne 1 OCEBYIO Harpy3Ky OT BHYTPEHHEro AaBreHust, Kak ykasaHo B [6], [7].

6.7 l'mapaBnnyYeckuun pacyet

6.7.1 Buibop Tpyb No AnameTpy AOIMKEH OCYLLECTBNATLCA B COOTBETCTBUM C TpeboBaHuamu Cl1
31.13330 n nogpasaena 5.2 HacTosdwero CI1.

6.8 NMpoekTnpoBaHue Tpybonposoaos n3 Tpyo BYLUI

6.8.1 MNpun NpoeKkTMpPOBaHNM Haa3eMHbIX TPYOONpPoBOAOB CreayeT PyKOBOACTBOBATLCS OOLLWMM
Tpebosanuamn CI1 31.13330, CHul 2.05.04, CI138.13330, CI124.13330.

6.8.2 B cnabbix rpyHTax ¢ pacyeTHbIM conpoTtueneHnem meHee 0,1 MlMa, a Takxe B rpyHTax ¢
BO3MOXHOW HEPAaBHOMEPHOW 0CaaKon (B HECNEXABLUMXCS HACIMHbIX TPYHTaxX) Tpybonpoeoabl N3 Tpyo
BYLLI™ pekomeHayeTCcs NpoknaabiBaTh HA CBAMHOM OCHOBAHWMM U OMOPHBLIX MIAMUTAaX C XECTKOW CBA3bIO.

6.8.3 [1na cTponTenscTBa TPyO6OoNpoBOAOB 4OSTKHBI MCMOMb30BaTLCA TPYObl U COEAUHUTESBbHbIE
yacTn n3 BULLl ¢ TexHMYeCcKMMKM NoKkasaTensammn, COOTBETCTBYHOLLMMU NpuroxeHnam A n b HacTosiLero
CI1, ¢ coegmnHeHnamm Tvna "RJ".



6.8.4 CoeauHuTENbHBIE YacTU M OCHacTka u3 BULLI Takxe JOmKHBI MOCTaBAATLCS C HAPYKHBIM U
BHYTPEHHUM MOKPbITUSAMW.

B 3aBMCMMOCTM OT BHELLHMX YCIOBUIA UCNOSb30BaHWs, a Takxe ¢ ydetom TpeboeaHun FTOCT P UCO

2531 onsa Hapy»KHOro MOKPbITUSA COeAUHUTENbHBIX YacTen N ocHacTky n3 BULLIM mMoryT npymeHaTbea
CUHTETUYEeCKas Kpacka, a Takxke UMHK C OTAENOYHbIM CroeM.

6.8.5 B 3aBMCMMOCTU OT CBOMCTB TPaHCMOPTMPYEMOW BHYTpW TpyOonpoBoAa cpeabl, a Takxke C
Y4ETOM CYLLECTBYIOLLMX HALMOHArbHbIX CTAHAAPTOB ANt BHYTPEHHErO NOKPbITUS COEAUHUTENBHbIX
yacTten 1 ocHacTku n3 BULLI MoryT npuMmeHsTbCA crnegyowme matepuani:

OWTYMHast UnmM CUHTETUYECKas Kpacka;

pacTBOp nopTnaHguemeHTa (¢ fobaBkamu nnm 6e3 Hux);

pacTBOp BbICOKOMNIMHO3EMUCTOIO LIEMeHTa (C anoMnHaToMm KaJ'IbLI,MFI);

pacTBOp CynbGaTOCTOMKOrO LieMeHTa.

6.9 MNpoekTupoBaHue nepexonoB TPyOONPOBOAOB U ONOP NPU HAA3EMHOM
cTpouTenbCcTBe

Ha pucyHke 6.3 nprBeaeHbl BO3MOXHbIE KOHCTPYKL MU NEPEXonoB TpybonpoBogoB Yepes
€CTeCTBEHHbIE MPENATCTBUSA, KOTOPbI€ MOryT ObiTb NCNOMb30BaHNUM NPU KOHKPETHOM MPOEKTUPOBaHUN,
Kak ykasaHo B [6], [7].

PucyHok 6.3 - lNpaMonuHenHble nepexoabl TPyOOnpoBOAoOB Yepe3 eCTeCTBEHHbIe
npensaTcTBUA 6€3 KOMNeHcauum NpoaosibHbIX Aecdopmauumn



a - OAHOMPOSETHbLIA HAKIMOHHBIN; 6 - ABYXNPONETHLIN HAKIMOHHBLIN C Pa3HOW BENMYMHOW NPOSIETOB; 8 -
TPEXMNPOSIETHBIN CO CBaHbIMU ONOPaMU; & - TPEXMNPOSIETHBIN C MAaCCUMBHLIMU MPOMEXYTOYHBIMU ONOpamMu
1 NAMTHBIMKX ONopamMu No KoHuawMm; 71 - cBariHasa onopa; 2 - Hacbinb; 3 - MacCuBHbIE ONOpPbI; 4 -
Xene3obeToHHas nnuTa

PucyHok 6.3 - MNMpamonuHenHble nepexonbl TPYy6onpoBOAOB Yepes eCTeCTBEHHbIE NPenaTcTBMA 6e3
KOMMeHcauum NpoaosnbHbIX gedopmau i

PacueT 3TMX KOHCTPYKLIUIA HA MPOYHOCTb PEKOMEHAYETCS NMPOBOAMTL B COOTBETCTBUM C
nonoxeHusmu CI1 63.13330.

6.10 KoHCTpyKLUUM onop

6.10.1 YcTpOonCTBO *ene3obeToHHbIX MANTHBLIX ONOP MOXET NOTpeboBaTLCH Npu HECYLLEN
cnocobHocTu rpyHTOB MeHee 0,15-0,2 MlMa, npy 60MbLUMX ONOPHBLIX SABIEHUSIX U HEYCTOMUMNBBIX
oTKocax. Paamep nnut onpeaenstoT Ncxoas U3 yCrioBusi nepegayv AaBneHnst Ha rpyHT, 04HaKo LWMpUHa
NX CTOPOHbI A0imkHa ObITb He MeHee 0,4 M. [InMHa CTOpPOHbI AoirkHA ObITb HE MeHee ABYX ANaMeTpPOB
TpvO ANnst oAMHOYHOro TpyGonpoBoaa.



6.10.2 [NnuTHBIE ONOPbI HEOHXOAMMO MPUMEHATL Ha KPanHMX OMopax B MecTax BbIxo4a NOA3EMHOMo
TpybonpoBoaa 13 rpyHTa, a Takxke Ha NPOMEXyTOYHbIX FPYHTOBbIX onopax. B mecTax Bbixoga nog3eMHoro
Tpybonposoaa anameTtpamu 80-150 MM U3 rpyHTa, a TakKe Ha NPOMEXYTOYHBLIX MPYHTOBbLIX OMOpPax ¢
o6 cbInkon TpybonpoBoga rpyHTOM paspeLlaeTcs Takke NPUMEHATL NIOCKne NnmTel. Tpybonposoa
anameTpamm 80-150 MM yKknaabliBaOT Ha Cron necka TonwmHon 15-18 cm. [Ans TpybonpoBoaos
avametpamm 200-500 MM HEOGXOAMMO MPUMEHSTL MAUThI C JIOXKEM, COOTBETCTBYIOLLMM ANaMeTpy
TpybGonpoeoaa (pucyHok 6.4).

PucyHok 6.4 - [nuTHasa onopa ¢ noxem Ang yknagku Tpyéoonposoaa

-
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6.10.3 [NnMTHbIE OMNOPbI 1 CTOMKU PEKOMEHAYETCH U3roTaBnMBaTth U3 6eToHa knacca B15,
mMopo3ocTorkocTbo F300 n BogoHenpoHuyaemocTbio W4,

6.10.4 Npn Hag3eMHoN Npokagke TpyoonpoBOAOB MPUMEHSIIOT CBaliHble onopbl. CBavHble ONopbl He
TpeOyoT TPYAOEMKMX 3EMNSAHbIX paboT, KOTOpbIE Ha Nepexofax Yepes pekn n oBparv NPUXoauTcs
BbIMNOMHATb C MHTEHCUBHBLIM BOOOTSIMBOM.

6.10.5 Can noMnmo BepTMKarnbHOro AaBneH1s MOryT BOCNIPUHUMATb U 3HAYMTENbHbIE
rOpM30oHTarnbHble Harpy3ku. MNMpoekTUpyoTCA cBarHble onopbl cornacHo CI24.13330.

6.10.6 [Ans yoepxaHusa pacTtpyboB Tpyb Ha onopax OT BO3MOXHOIO BEPTUKANbLHOIO nepemMeLLeHns
apMaTypHbI Kapkac npegycMaTpuBaeTcs C BepTUKanbHbIM BbliMyCKOM apMaTypbl guameTpamu 10-16 Mmm
anvHon go 500 MM B 3aBMCUMOCTW OT guameTpa Tpyobl cMm. [8], [9].

6.10.7 dnameTp BbINyCcka apMaTypbl onpeaendeTcs ycunmem BO3MOXHOTO BEPTUKANbHOIO
nepemeLLeHnst No4 AeNCTBNEM CUMbl peakLmn, paBHom Becy Tpybbl ¢ Bogon. Tpyba dmkcupyeTtcs
CTepPXHEBLIMW NPUXBATKaMu, KOTOPbIe NPYBaPMBAOTCA K BbiMyCKam apMaTypbl.

BoamMoxHO B3ameH NPUXBATOK NUCMNONb30BaTb JIEHTOYHbIE XOMYThbI C 3aTsHkKom bonTamm yepes
Pe3nHOBbIE NPOKIiagKw.



6.10.8 B kauecTBe OAMHOYHbIX CBal MOXHO MCMNOfb3oBaTh cBan 13 Tpyo BULLI ¢ npuBapkon purens.
K purento Tpy6a npucoeguHsieTcsi ¢ MOMOLLbLO NpyxeaTok. Ha pucyHkax 6.5 n 6.6 npuegeHbl
BO3MOXHbI€ KOHCTPYKLUM >Kerie300eTOHHbIX (PyHAAMEHTHbIX NINT, CTOeK, HalumakoB, HENOABWKHBIX OMOpP
N KaTKOBbIX OMOp, KOTOPble HEOBXOAMMbI A58 CTPOUTENBCTBA HaA3eMHbIX TPybonpoBoaos, cMm. [5], [7].

PucyHok 6.5 - OnopHble xxene3ob6eToHHble 6awmMaku ans Tpyo anametpamu 400-500 mm
noa ogHy v noj ABe CTOMKMU
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PucyHok 6.5 - OnopHble xene3obeToHHble bawmakn anst Tpy6 gmametpamm 400-500 MM noa ogHy




CTOVKY (@), nog, ABe CTONKM (6)

PI/ICYHOK 6.6 - BerHVIe YyacTtun onop € npoAaosfibHO-NOABUXHbBLIMAN KaTKOBbIMUA ONOPHbIMU
YyactaMMn

a - npv AByX cTorKax; 6 - Npy 0gHOW CTOVKE

PlllcyHOK 6.6 - BerHI/le 4YacTu onop € npoaosibHO-NoABWMXHbIMU KaTKOBbIMU ONMOPHbIMU YaCTAMU

6.11 TpaHcnopTMpoBaHue N xpaHeHune

6.11.1 TpebGoBaHUA K TPAHCNOPTUPOBAHUIO Y XPAHEHWMIO TPYD M YNIOTHUTENMBHBLIX MaHXET NpUBEaEHbI
B noagpasgene 5.16 HacToswwero CI1.

6.12 OxpaHa oKpy>xaroLien cpeabl



6.12.1 TpeboBaHus1 K OXpaHe OKpyatoLlen cpeabl ykasaHbl B nogpasgerne 5.17 Hactoawero Cr1.

6.13 TpeboBaHuAa 6e3onacHoCTU

6.13.1 TpeboBaHusi 6esonacHoOCTH NpuBegeHbl B noapasgere 5.16 HacToawero Cr1.

7 NMpoeKkTupoBaHue U CTPOUTESNLCTBO NOA3EMHbIX
Tpyb6onpoBoaoB cNOCOOOM ropu3oHTanbLHO-
HanpasneHHoro 6ypeHus (FHB) c npumeHeHuem Tpyo M3
BYLUIl

7.1 AKkcnnyaTtauMoHHbIe U MOHTaXHble Harpy3ku, 4eUCTBYOLME Ha
Tpyb6onpoBoabl, NpoKnaabiBaeMble 6ecTpaHwenHbIM cnoco6om F'Hb

Ha TpyGonpoBoabl AeNCTBYIOT Crieaytome Harpy3Kku:

1) BHELLHWE Harpy3Ku OT rpyHTa, TpaHcnopTa, COGCTBEHHOIO Beca Tpybbl 1 Beca TpaHCNopTUpyemon
XXMOKOCTY;

2) BHYTpPEHHEE OaBrieHNE XMOKOCTH,

3) oceBble Harpysku npu NPOTSAIMBaHUM TPYObl B PACLLMPEHHYHO CKBaXMHY.

7.2 BHewHMe Harpy3ku, AecTByOLWMUE Ha TpybGonpoBoabl,
npoknagbiBaemMble cnocoo6om 'HB



7.2.1 ins pacyeTa BepTUKanbHOro A4aBrieHUs rpyHTa Ha Tpyby OT BHELLHWX Harpy30K Mpu 3aKpbiThbIX
npoknagkax NpUHUMaeTCs pacyeTHas cxema, npueBeaeHHas Ha pucyHke 7.1 [1].

PucyHok 7.1 - CpeagHee naBneHue rpyHTa Ha noaseMHbIN TpybonpoBos

SR AN A A SRS SN

[na pacyeTta NpyHUMaeTca CpeaHee AaBreHne rpyHTa ro ropusoHTanbHoM NIOCKOCTM, MPOXOAALLEN
yepes LeHTp TpybonpoBoaa, KOTOpoe onpeaenseTcs no gopmyne

Uep =~ drp =TECT'£3CP, (7.1)

me TEST - yhenbHbI BEC IPyHTa B €CTECTBEHHOM COCTOSTHUM;

9rp . [OaBreHue rpyHTa Ha Tpyoy.

7.2.2 INpwn npoknagke Tpy6 cnocobom MB Hag Tpybon obpasyeTcs cBog eCTECTBEHHOIO paBHOBECHUS

.k
BbICOTON '"°E ., 3TO OTpPaXKeHO Ha puUCYyHKe 7.2, a. BbicoTa cBofa onpepensieTcsi no copmyre

L oD

[ ]
g (7.2)

me ¥ - yCroBHbIN yron BHYTPEHHero TpeHus, rpag,.



PucyHok 7.2 - [laBneHue rpyHTa Ha noAa3eMHyr0 TpyOy npu o6pa3oBaHum cBoaa
€CTeCTBEHHOro paBHoBecusi

Q= Yeer fles

a) IR TIR LI
0

A~

‘hc ]

a - onvpaHne cBofda Ha ypoBHE LieHTpa Tpybbl; 6 - onupaHmne cBofa Ha YpoBHE BEPXHEN 00pasyoLLen
TpyObl

PucyHok 7.2 - [laBneHve rpyHTa Ha nogsemHyto Tpyby npu o6pasoBaHum cBoda eCTECTBEHHOM
paBHOBeCUS!

7.2.3 Havarno cBoga nomeLLaeTcs Ha YpoBHE Bepxa Tpybbl (pUCYHOK 7.2, 6), BbicOTa fes OyneT paBHa

(1]

-

CE Digp , (7.3)

B=D, [1 + £g2[45° —E]]
rae 2]]- BEnM4YMHa nporieTa pasrpyXeHHoro ceoga. [ns pacTpyGHbIx TPy Takoe
peLleHne bornee LenecoobpasHo.

7.2.4 [laBneHve rpyHTa, pacrorioXXeHHoro Bbille To4YKK O, NOSIHOCTLIO BOCMNPUHUMAETCS FPYHTOBbLIM
CBOAOM, a Ha Tpybbl 4aBUT MPYHT, HAXOOALLMINCS BHYTPU CBOAA €CTECTBEHHOIO paBHoBecus. [laBneHue
NPVYHUMAaETCS PAaBHOMEPHO pacnpeaeneHHbIM U paBHbLIM

Fer = Yeerien ] (7.4)



7.2.5 CpepHee naBrneHue rpyHTa Ha ypoBHe icp onpegensieTcsa no copmyne

2, 2 "
dep T ’TECT"EECPDH - ’Temfﬂ.;pfg [45 - 5]
(7.5)

}gc = 'EECB
7.2.6 Npy HEKOTOPOM 3Ha4YeHUn ~°F MOoXeT 00pa30BbIBaTbCS CBOA €CTECTBEHHOIO PaBHOBECHUS

(npwn Fep ~ 0). Hwke fex OaBreHve rpyHTa Ha Tpyby ocTaeTcsl NOCTOAHHBIM MPU YBENUYEHUUN MYyOUHBI
3anoxeHus

, (7.6)

i = . .
me &Y Srp KO3hPMUMEHT KPENOCTM, YYUTLIBAOLLMIA CyMMapPHOE AENCTBUE CUIM TPEHUS U CMELLEHMSA
rpyHTa.

[N CBA3HbIX IPYHTOB KO3hMUMEHT KPenocTu onpeaenseTca oopMyrion
-
frcp = fg@ +t—
a, (7.7)
rme & _yro ;
Yron BHYTPEHHETO TPEHUS;

£ - ygeneHoe cuennexHue;

7 - cxumatoLLee Hanps>xeHue, nNnpn KOTopoM onpenendaeTcAa conpoTmuBiieHne CBA3HOIO rpyHTa caBury.

7.2.7 YncneHHble 3Ha4YeHUs KO3OMLIMEHTOB KPENOCTU A8 HEKOTOPbLIX IPYHTOB M COOTBETCTBYHOLLME
YCIOBHbI€E Yrfbl BHYyTPEHHErO TPEHUsi NpuBedeHbl B Tabnvue 7.1.

Tabrnvua 7.1 - KoaddmumeHTbl KpenocTu Ji EP (no M.M.INpoToabAKOHOBY) 1 YCINOBHbIE YrTibl BHYTPEHHErO
TpeHust ¥ paannuHbIx rpyHTOB [1]

N IpyHT KoadpduumMeHT  YCnoBHbIN yron
n.n. BHYTPEHHEro
KpenocTu fKP yTP ©
TpeHuns * , rpaa.

1 MnbiByH, 6ONOTUCTLIN FPYHT, Pa3XUKEHHBIN MPYHT 0,3 9



2 Mecok, Menkun rpaBuii, HACbIMHOW FPYHT 0,5 27

3 PacTuTenbHbI rpyHT, TOPd, CbIPO NecokK, criabblii 0,6 30
MMUHUCTBIN TPYHT

4 [MUHUCTBIN IPYHT, Nécc, rpasuin 0,8 40
5 MAOTHBIN MNHUCTBIN FPYHT 1 60
6 LLleGeHnCTbIN MYHT, ranbka, paspyLUeHHbIN CriaHew, 1,5 60

TBEepAaasa rmuHa

7 Markmm cnaHew, MArkuin U3BECTHSIK, Men, Mep3sibli TPYyHT, 2 65
Meprenb, CLLleMEeHTUPOBaHHas ranbka u XpsiLl, KaMEHUCTLIN
rPYHT

8 Hekpenkne cnaHubl, NOTHLIN Mepresb, pa3pyLUEHHbIN 3 70
necyaHuK

9 Kpenkui mnHUCTLIN cnaHeL, HeKpenkne necYaHukn u 4 70

N3BECTHSKW, MATKWN KOHIiomepar

7.2.8 BenuynHa BepTuKanbHOro AaBfeHus L ornpenenseTcs Kak npovsBedeHne gaBreHus rpyHTa
I

95 Ha guametp Tpybbl “E .

B aTom cnyyae

oL ©
g = ugglly = akg vy = - |:1+£g[45° __]
</ =l (78)

rae # - koapdmumeHT neperpysku, pasHoin 1,5.

7.2.9 BennunHa paBHOOeNCTBYOLLErO 6OKOBOro AaBMNeHNs rpyHTa ¢ KO3adhdmLMEHTOM Neperpysku

%2 70,8 6ynet paBHa



L o
s =22 Ymply ['3303 + ?H]ﬁgz [45 —g] 79)

7.2.10 PaBHogencTByOL@AsA pacyeTHOMW BEPTUKArNbHOW Harpy3kn OT AaBfeHnss Ha3eMHOro TpaHcnopTta

E
QTP, kH/m, onpeaensetcsa no dopmyne

rae # - KoahdMUMEHT HaOEXHOCTU A9 KONeCHOro TpaHCcnopTa, pasHbln 1,4, Anga ryceHnyHoro - 1,0;

Yrp . paBHOMEpPHO pacnpeaeneHHasa Harpy3ka OT TpaHcnopTa, onpeaendemas no tabnuue 5.11
HacToswwero CIT;

B KO3hMUNEHT ANHAMUYHOCTU, NpU h= 0,5m B 1,17; npu b= 10m # 71,

Oy

7.2.11 PaBHOOEeNCTBYIOLLAS pacYETHOW rOPU3OHTaNbHOM Harpy3kuM OT HA3EMHOrO TpaHcrnopTa ,
kKH/m, onpegenseTtcsa no dopmyne

Q;'p = "EQ'TPDH}"H , (7.11)

rae # - KoadpdmUNEHT HaQeXHOCTK, paBHbIn 1,0;

Mx KoadhdmLmeHT GokoBoro aasneHus ans rpyHToB [-l - I-1ll, npy ynnoTHeHHOM rpyHTe paBHbii 0,5,
ana rpyHtos M-IV - I-VI pasHeini 0,1-0,3 [1].

7.2.12 PaBHOAENCTBYOLASA pacyeTHOW BEPTUKAIbHOM Harpy3kn OT COOCTBEHHOMO Beca
TpybonpoBsogaa, kH/m, onpegensaeTtca no dopmyne

Cr = 20| (7.12)

rae # - koahdMUMEHT HagEeXHOCTM MO Harpy3ke, paBHbIn 1,1;

& TeopeTuyeckuii Bec Tpyb, kH/m.

7.2.13 PaBHOogencTByOLAA pacyeTHOM BEPTUKArbHOW Harpy3kn OT Beca TpaHCMopTUPYEMO BOAbI,
KH/m

Og = ”E'IDEH
4 , (7.13)

rae # - kKoahdmuMEeHT HagexXHOCTM Mo Harpyske, paBHbin 1,0;



De BHYTPEHHWIA AnameTp Tpyo, M;

¥ - o . 3
- YOEInbHbIV BEC BOOOMNPOBOLAHON BOAbI, MPUHMMaeMbI paBHbiM 0,98 kH/M™ .

7.3 OnpepgeneHue pacyeTHbIX N3rnbarowmx MOMEHTOB

7.3.1 PacyeTHble usrnbarome MOMeHTbI, KH-M, OT eiCcTBMSA BEPTUKArbHbIX HArpy3oK OT TpaHcnopTa
npv npoknaake Tpy6 cnocobom MB npu 2ot =180° onpegenaTcs no opmyne

. E
My = 012508, (7.14)

PacyeTHbIN n3rmbatoLmn MOMEHT OT AENCTBUSA FOPU3OHTamNbHbIX HArpy3oK

My = -012505 7\ (7.15)

me * - K03 ML MEHT GOKOBOrO AaBreHus.

7.3.2 Pac4eTHbIN M3rnbaroLLmin MOMEHT OT COBCTBEHHOrO Beca Tpybbl U TpaHCNOPTMPYEMON BOAbLI Npu
2ot =180° onpepensetcs no dopmyre [4]

M =007(0, +Q-;-p:"rcp_ (7.16)

CyMMapHbIN pacyeTHbIV U3rnbaroLLmii MOMEHT B 1oTKe TpyObl, KH-M, 6yaeT

Mpasq=M1;_Mr+MTB_ (7.17)

PacueTHas npuBegeHHast Harpyska Q“F , kKH/m, onpenenseTtcs no dopmyne

M

pact

= 03187,

(7.18)



7.4 NMpumep pacyeTa

OnpepenvTb BepTUKanbHoe 1 60KOBOe AaBneHne rpyHTa Ha »ecTkyto Tpyby ns BULLI ¢ HapyxHbIM

AnameTpom Dy = 32,5 cm, yknagbiBaemyto cnocobom MHB Ha rybuHe 2 m B necyaHom rpyHTe (I-ll).

TpaHcnopTHas Harpyska HIM-60, A-14.

YaenbHbIi Bec rpyHTa T 17 KHmM® 1 yron BHyTpeHHero Tpenust © ~ 30°.

7.4.1 Pac4eTHbIV NPONET pasrpyxatoLLero ceoaa

B=D 1+£g2[45° —g]] =32,5-215=07

M.

7.4.2 BbicoTa pasrpyxatoLLero casoga npu KoagumumeHTe Nnpo4HOCTU f= 0,6

b = 2= 210 _gsg

2
Too2f 206 "

7.4.3 Pac4yeTHas cuna BepTuKarbHOro paBHOL4EMNCTBYIOLLErO AaBEHNS rPyHTa Ha Tpyby ¢
KoaddmumeHToM neperpyskn # = 1,5

2
Ayl . @
Qﬁp =ng, Dy = nh Dy = 5 R |:1+r.g[45 _E]:I =
J 1,5-0,58-1,7-032=0,48 1c/m =4,8 KH/M™m.

PaBHopelcTByIoLLee 6okoBOe AaBreHne ¢ KoadMLIMEHTOM neperpyskn 2 ~ 0,8

L 0,325
r _ H 2 o _ ¥ ) ) ) . 2 o _qcon
or —METFPDH[;ECB +?]tg [45 E] 08:170,325 [0,58+ - ]r.g (45" ~157)

=038 170325 (058 +0162)- 0,25 = 0,08 1eim = 0,8 kHim

7.4.4 PaBHogenCTBYOLLAS BepTUKanbHas Harpy3ka oT 4encTBUs ryceHndHoro TpaHcnopta HI-60

B =
paBHa QTP anPDH“:

Eo_

non 2 =10m € =12353.0,3251,1=16,4 kHim:
Eo_

non % =15m ©1m ~12.254.0,325-1,1=10,89 kH/m:
Eo_

non# =20m ST ~12.187-0,325:1,1=8,08 kHim.

7.4.5 PaBHogencTByOLAS rOpU30OHTanbHON Harpy3ku ot genctemsa A-14 6yget paBHa

r
= Do y
QTP P mptrtu , oe M KoahdMLMEHT GOKOBOro AaBrieHUs, NPUHATLINA paBHbIM 0,2:



r =
npu b= 1,0m QTP 1,0-35,3:0,325-0,2=-2,29 kH/m;

r —
npu h= 1,5Mm QTP 1,0-25,4-0,325-0,2=-1,65 kH/m;

r —
non#=20m 1 ~1,0187-0.325:0,2=-1,21 kHim.

7.4.6 PaBHogencTByOLLAA BEPTUKANBbHOW Harpy3kmn OT CODCTBEHHOrO Beca Tpybonposoda paBHa

G =nmyp Dy = 8= 4 4.3 1472 0-0,0072=0,32 KH/M,

rme Tmp yaenbHbIn Bec BULLT, paBHbIn 72,0 |<H/M3 .

7.4.7 PaBHoOeNCTBYIOLLAS BEPTUKANbHOW Harpy3ky OT Beca TpaHCMopTUpyemomn Boabl

B 2 _
2 =#0.25m% 5 =1 0.0,25:3,14-9,8:0,318 °=0,77 kHim.

7.4.8 BenuumHbl nsrmbaroLmx MOMEHTOB, NPUBEAEHHbIX Harpy3o0kK, KoadxpuLnmeHToB 3anaca

NPOYHOCTM NpMBEAEHbI B Tabrmue 7.2.

Tabnuua 7.2 - PesynbTaTthl pacyeta Npo4MHOCTU Tpyoonpoeoga agnameTpom 300 Mmm

kH/m  kH/m

OkoH4aHue Tabnuubl 7.2

O
kKH/m

10,95

6,20

3,29

KH/m

-1,82

-0,87

-0,05

KH/m

0,32

0,32

0,32

KH/m

0,77

0,77

0,77

0,09

0,09

0,09

0,025

0,025

0,025

0,8

0,12

0,06

-0,036

-0,017

-0,009



N &
nn.

1 1,0
2 1,5
3 20

M. +M,

KH-M

0,012

0,012

0,012

P EN
kH/m

16,84

12,08

9,18

S0 My
KH/m kH-mMm

-2,62 0,879
-1,67 0,443
-0,85 0,166

O
KH/m

17,38

8,76

3,2

2,8

5,6

15,3

anrp M. TP

@ kH-M
0,065
0,065
0,065

COrp
KH/m

1,28
1,28

1,28

KH/m

38,3

38,3

38,3

7.4.9 BennimHbl 4OMyCcKaeMoro BHyTPEHHErO AaBfeHns U3 YCroBmsi NPOYHOCTK, onpedensemMble no
dopmyne (5.46) HacToswero Cl1, npusegeHsl B Tabnuue 7.3.

5
Tabrnvua 7.3 - BenmumHbl JonyckaemMoro BHYTPEHHEro AaBneHns U3 ycnosus npodHocty ~ ™, MMa,

E

1,0

1,5

2,0

1,0

1,5

P~ 16 MMa

A-14, Crp

8,97

11,32

12,97

13,44

13,44

-2
P

5,6

7,0

8,10

8,4

8,4



2,0 13,44 8,4

7.4.10 B cooTBeTCTBUM C pacyeToM A Npoknagku Tpybonposona gmametpom 300 mm Ha paboyee
aasneHve 1,6 MMa npuHumaem Tpyoy m3 BULLI knacca K-9.

7.4.11 [Ins opyrMx TUMNOB FPYHTOB MOSy4€EHbI Creayrolme pacyeTHble AaHHble, KOTOpbIE NMPUBEAEHDI B
Tabnmue 7.4.

Tabnumua 7.4 - PacyeTHble AaHHble

Nn.n.  Twn rpyHTa 5 om ¥ rpan. B cm h

, CE , CM
1 [PYHTBI IMUHUCTBIE 1,0 30 32,8 16,4
2 MN3BecTHSK, Men 2,0 65 13,1 6,5

MpumeyaHve - Mpoknaaka Tpy6 NPOM3BOAUTCS HUXKE YPOBHSI MPOMEP3aHust IPYHTOB.

7.4.12 Ana gnametpoB 80-250 MM BeENMYMHbI KO3hMLIMEHTOB 3anaca NPoYHOCTM ByayT elle BblLue,
4yem onda Tpyb, paccmaTtpuBaeMbix B npumepe pacyeTa. PacyeTt Ha NpovHOCTb Tpyb aTMX AnameTpoB
aHanorM4yeH npMBegeHHoOMy pacyeTy and Tpyd anametpom 300 mm.

7.4.13 B 3aBNCUMOCTM OT MHXEHEPHO-TEONOMTMYECKMX U IPaZOCTPOUTENBHBIX YCIOBUN, MMTyOUHbI
3anoxeHusl, NpMmeHsieMoro o6opyaoBaHns, POpMbl U pa3MepPOB CEYEHNS BXOAHOMO U BbIXOL4HOIO
KOTIIOBAHOB B MPOEKTe onpeaenseTcs cnocob nx coopyxeHus. [onyckarTcsa pasnuyHble cnocobbl
COOPYXKEHWUSI CTapTOBbIX U MPUEMHBLIX KOTIOBAHOB U MPUSIMKOB B COOTBETCTBUM C TpaguLMOHHLIMU
MeToaamu.

7.5 MNpoekTnpoBaHue Tpyb6onposoaos n3 BYLUI, npoknaabiBaeMbIx
metoaom NHB



7.5.1 PacyeT nogsemHbIx Tpybonposoaos 13 BULLIT gormkeH npon3BoauTbcs ¢ o6 Lwmmm
TpeboBaHusmm CI131.13330, CIM 36.13330 1 nogpasgenos 5.6, 5.7 HacTosAwero CI gononHUTensHO Ha
nedopmMaTUBHOCTb.

7.5.2 Ipwn NnpoekTnpoBaHuM HanopHbIX ceten n3 BYLLUI™ pacyeTt TpybonpoBogoB Ha NPOYHOCTb
crnegyeT NpPou3BOAUTb MyTEM COMOCTaBMNEHUS HECYLLEN CNOCOBHOCTU TPYD C pe3ynbTUpYOLLMMK
OaHHbLIMU MO NPUBEAEHHBIM Harpy3kam npu pasnnyHbIX yCrioBusax paboTtel Tpybonposoaa ¢ y4eToM
cBOO 006 pa3oBaHus.

7.5.3 B kauecTBe Harpy3ok, 4eCTBYIOLMX Ha NoA3eMHbIN Tpydonposog u3 Tpyd BULLT, cnegyet
NPUHMMAaTb:

BHYTPEHHee AaBreHne TpaHCNopTMPyeMon Boabl;
[laBrieH1e rpyHTa C y4eToM CBO4006pa3oBaHus;
[laBrieHne NoABWKHbIX TPAHCMOPTHLIX CPeACcTB, NepeaaroLLeecs Ha TPybonpoBoa Yepes rpyHT;

cobCTBEHHbBIN BEC TPYObl 1 TPAHCMOPTUPYEMOW XUOKOCTH.

7.5.4 Pe3ynbTaTthl pac4eToB, NPOBEAEHHbIX B COOTBETCTBUM C PAaCCMOTPEHHON METOAMKON Npu
Pa3nMYHbIX COMETaHUSIX EUCTBYIOLLMX Ha TPYOOMNPOBOA Harpy3oK, JOSDKHbI CoAepXaTb 3HaYeHUS
O0MYyCTUMOro BHYTPEHHEIO AaBreHns BOAbl UCXOAs! U3 HECYLLE CMOCOOHOCTM TPYD Ha NPOYHOCTbL NpU
yKragke TpybonpoBoga ¢ y4eToM ryGuHbl 3arnoXeHus, cuutas oT Bepxa Tpyobl:

B IPYHTaX LLUECTUN KaTeropui (Meckn KpyrHble, Mernkue, nelfeBarble, Cyxue, CYrmUHKKU, IMUHbI);

OT BO34eNCTBUS eAVHUYHON TpaHCNopTHOM Harpy3ku A-14 n HI-60;

C y4eToM FJ'Iy6VIHbI CE30HHOro npomMep3aHnA.

7.5.5 PacuyeT TpybGonposoga Heobxoaumo NpoM3BoauTb Ha COBMECTHOE (KOMOMHUPOBAHHOE)
BO34ENCTBME BHYTPEHHErO AaBMEHNS U BHELLHWX Harpy3oK, y4uUTbIBas criegytowme cnyyau:

Ha TpybonpoBog AENCTBYIOT BHYTPEHHee AaBreHne BoAbl U BHELLHSS Harpy3ka oT AaBlIEHNs TPYHTa;

Ha TpPyOonpoBoA OEVCTBYIOT BHYTPEHHee AaBneHne BoAbl, BHELLHSS Harpy3ka OT AaBrieHu s rpyHTa 1
TpaHcnopTa.

B kauecTBe pacyeTHOro NpUHUMaEeTCs Criyyait, korga TpyoonpoBoa noasepraeTcst HanbornbLemy
CWIIOBOMY BO3OENCTBUIO.

7.5.6 KoacbdmumeHT neperpyaku 4nsa onpeneneHms pacyeTHbIX Harpy3oK Ha TpyOy npuHMMaeTcs
paBHbIM:

ANa BepTuKanbHOro AaBneHna rpyHta - 1,4;
Ans ropnsoHTaneHoro gaesnexus - 0,8;
A5 BepTMKanbHOro AasneHus TpaHcnopTa (asTomobunen A-14) - 1,4.

BennumHbl ocTanbHbIX KO3MLNEHTOB NPUHUMAIOTCA paBHbIMK 1.



7.6 BHyTpeHHee paBrieHue TpaHCNOPTUPYEeMOU BOAbI

7.6.1 BennumHa BHYTpEHHEro AaBrneHus Bogbl B TpyOONpoBoAe yCTaHaBNMBAETCS HA OCHOBAHMM
rMapaBrMYeCKMX pacHETOB C Y4ETOM pearbHbIX OaHHbIX NPOeKTMpPOoBaHUA. [MapaBimMyeckmi pacyeT
TpybonNpoBoAOB CUCTEM BOAOCHAOXeHNS Npon3BoaMTCA B COOTBETCTBMM € TpeboBaHnsamm CI131.13330
n nogpasgena 5.2 Hactodawero CrI1.

E
7.6.2 BennymHa pacyeTHoro BHyTpeHHero gaerneHusa P cornacHo CI1 31.13330 npuHumaeTcs ¢
y4eTom nnm 6e3 yyeta rugpasnuyecKkoro yaapa, B COOTBETCTBUM C nogpasaenom 5.2 HacToswwero Cr.

7.6.3 lNpn OTCYTCTBMM B NPOEKTE BEMMYMNHBLI MMOPABNMYECKOro pacyeTHOro AaBrieHusl, UCnblTaTensHoe

naBrneHue Fen NpMHUMaeTCA B COOTBETCTBUM ¢ Tabrmuamm 5.14, 5.15 HacTosiwero Cl1.

7.7 NMpoekTupoBaHne 6GecTpaHLUEeMHON NMPOKNAAKU C MPUMEHEHNEM
TexHonorum N'HB

7.7.1 TexHonorunst HB npu NpoekTMpoBaHUM y4acTKoB 6ecTpaHLIENHOM NPOKNaaKn NpuMeHaeTcs ans
HanopHbIX 1 CaMOTEYHbIX TPYOONPOBOAOB BOAOCHAOKEHNS U BOOOOTBEAEHUS.

7.7.2 B 3aBUCUMOCTM OT NPUHATOrO B NPOEKTE pacYeTHOro AMameTpa 1 ANnHbl y4acTka
BecTpaHLUenHon Npoknagky BolbnpatTca mogens yctaHoBkn THB n ee pabovas xapaktepucTuka.

7.7.3 TexHOMorvsi ropu3oHTasnbHOro HanpaBeHHOTo GYpPeHUst MOXET MPUMEHSITLCS B 3aBUCMMOCTU OT
KOHCTPYKL MM BYPOBOro MHCTPYMEHTA B Pa3fIMyHbIX IPYHTOBBIX YCMOBMSIX - OT NecYaHbIX U IMHUCTbIX
FPYHTOB [0 CKarbHbIX.

7.7.4 Tpacca NpoekTMpyemMoro yyacTka 6ecTpaHLLenHON NPOKNaaky MOXeT 6biTb KPUBOMUHENHOTO
ouyepTaHusa 1 B NnaHe, 1 B npodwmne B Npeaenax 4onycTUMOro paguyca nsrnba 6ypoBbiX LUTAHT.

7.7.5 Ons TexHonorum MHB TpebyeTcs yCTPOMCTBO CTAPTOBbLIX M MPUEMHBIX MPUSIMKOB pacyYeTHON
BMECTUMOCTM 19 CBOEBPEMEHHOro oTbopa oTpaboTaHHON 6ypoBOIN CyCcneH3un unococamu u
TPaHCMOPTMPOBAHMSA ee Ha pereHepaLmio.

7.7.6 TexHonorusi ynpaBnsemoro 6ypeHns npuMeHSeTCs Npu NPOKaaKke HanopHbIX Tpy6onpoBoaoB
avametpamn 80-300 mm gnmHon nneten o 300-400 m B rpyHTax |-V kaTeropuii (necku, cynecu,
CYITMHKW, ITWHBLI U Op.).



Pa3mepbl B NnaHe 1 KOHCTPYKTUBHO-TEXHOIOTMYECKME PeLlEHNs CTapTOBbIX U MPUEMHbIX KOTNIOBaHOB
(LWaxT) NPUHUMAIOTCS B 3aBUCUMOCTM OT FPYHTOBbIX YCIOBUIA, rMyOUHbI 3anoXeHus, AuameTpa Tpyo, AnvH
NX 3BEHbEB U T.[.

7.7.7 Ha ctagum 060CHOBaHMSA MHBECTULMIA HA OCHOBAHUMN TEXHUKO-3KOHOMWYECKOrO COMOCTaBNEHUS
nNpMMeHeHuns ykasaHHbIX B 6.1.1 n 6.1.2 MICH 6.01 [15] TexHonoruin 6ecTpaHLIeNHON NPOKaaKu
onpeaenseTcst TMN MexaHW3NpPoBaHHOW yNpaBrsieMon yCTaHOBKM.

7.7.8 Ha ctagum pa3paboTku NpoekTa y4acTKoB GeCcTpaHLLENHOM NPOKTaaKn C NPUMEHEHNEM
TexHorormn M'HB pa3pabartbiBaloTCcs NPOEKT OpraHn3aumm CTPoMTENbCTBA U crielmanbHble pa3aernsl
NPOMBbILLIIEHHON 6€30MacHOCTU, OXpaHbl TPyAa, TEXHMKN 0€30MacHOCTM 1 OXpaHbl OKPY>KaKOLLEV cpefbl B
COOTBETCTBUN C TpeboBaHnssMn HacToswero Cl1.

7.8 NMpoussoacTBo paboT no 6ecTpaHWeMHOU NPOKIaaKe ¢ NPUMEHEeHUeM
TexHonoruu N'HB6

7.8.1 lNoaroToBka cTpouTensCTBa C NpUMeHeHnemM TexHosorumn MHB BbINONHAETCSA B COOTBETCTBUM C
nonoxeHuammn 5.2.1-5.2.4; 5.2.6.1 MIT'CH 6.01 [15].

[lo Hayana npouecca 6ypeHusi BLINOMHSAOTCS CrieaytoLme onepawum:
NPOBOAMTCS KOHTPOIb UCNPaBHOCTM 1 paboTOCNOCOGHOCTM NOKaLMOHHOW CUCTEMBI;

AaTuYnKn GYpUbHON rosioBKM BbIGMpPaoTCs B COOTBETCTBUM C NPOEKTHON rmy6uHOM BypeHust n
HeobXoaMMOol TOYHOCTBIO NPOKaaKu Tpybonpoeoaa;

NoAroTaBMMBATCS MECTO CTOSIHKM GYPOBOW YCTAHOBKM C YKIaAKON MaToOB 3a3€MJIEHUS U MECTO
npuemMa Bbixofa 6ypunbHOW rofioBKM B 3a4aHHOM NPOEKTOM TOYKE Ha MOBEPXHOCTU C YCTPONCTBOM
COOTBETCTBYHOLLWX MPUSMKOB;

paspabaTbiBalOTCst NPOEKThI NPON3BOACTBA PAaboT, TEXHOMOMIMYECKME KapTbl U UHCTPYKLIMK MO
NPYMEHEHUIO KoMMNIiekTa 6ypoBoro o6opyaoBaHus;

nocrne 3aBepLieHns pa60T no npoknagake prGOHpOBOﬂ,a cTpouTernbHad nrowaaKka ocBoboOXxgaeTcs oT
BpeMeHHbIX COOpy)KGHVIVI n 6naroyCTpa|/|BaeTc;| B COOTBETCTBUM C NMPOEKTOM.

7.9 TexHONOrMu 6ecTpaHWeMHON NPOKIaAKM KOMMYHUKaLNUN C
ropu3oHTanbHO-HanpaBfieHHbIM OypeHuem



7.9.1 lNpn NPOEKTUPOBaHUM y4acTKOB DeCTpaHLIENHOW NPOKNagKu KOMMyHuKauui tun MHB
BblGMpaeTcs B 3aBUCUMOCTW OT MHXXEHEPHO-TEONOrMYeCcKMX YCIIoBUIA JaHHOIO y4acTKa U pac4YeTHOro
BHYTPEHHEro AMameTpa NpoekTMpyemoro Tpybonposoaa.

[MnaHoBO-BLICOTHbIE MOKa3aTenn y4acTkoB 6eCcTpaHLIEenHON NPOKNagKkM KOMMYHMKAL M Ha3HavaTCs
NCXOAs U3 MOSIOXKEHUM 0BLLEro NpoeKkTa 3TUX KOMMYHUKALLUNA.

my6uHa 3anoxeHus Tpy6 13 BULLI 13 ycnosusa npoyHocTy gnameTtpamu 80-300 MM nuMuTUpyeTca
MVH/ManbHbIM PacCTOsiHMEM OT MOBEPXHOCTU A0 LerbIri NpoKrnaabiBaemoro Tpybonposoaa B
YCTOWYUBBIX IPYHTaxX He MeHee OBYX ANaMeTPOB, B HEYCTONYMBLIX TPYHTaX - He MeHee Tpex ANaMeTpoB.
[onyckaemoe 3anoxeHune Tpyd pasHo 20 M, MMHUManbHoe 3arnybrieHve Tpyb onpeaenseTcs U3 ycrosus
NpoMep3aHns rpPyHTOB.

PaccTtosiHne mexay cTapToBbIM U NpMeMHbIM Kornoguammn HazHavaeTcsa 4o 300-400 m.
B nnaHe Tpacca npoekTupyeTcs no NpsiMor IMHUM MeXOy COCEAHMMM KorogLamu.

B npogonbHom npodmne nonoxeHue yyacTka 6ecTpaHLLEnHON NPOKITaaKn No BENMYUHE U
HanpaBnEHUIO YKIIOHA HE NIMMUTMPYETCS U Ha3Ha4yaeTCs No obLLUeMy NPOEKTY.

7.9.2 XapakTepucTuky Tpyb 1 hacoHHbIX YacTen ¢ coeanHeHvem Tuna "RJ", ncnonb3yembix npu
OecTpaHLeriHon npoknagke TpydoonpoBoaoB, NpMBeAEHbl B MpunoxeHusix Am b.

7.9.3 Npwn BbINONHEHNM pacyeTOB TPYO HA MPOYHOCTL CIEAYeET NPUHUMATL OaBMEHNE BblLLENEXaLlero
CIlosl rpyHTa € y4eToOM CcBOA006pa3oBaHUA, BPEMEHHYHO NOABDKHYIO HarpysKy no cxeme A-14 n HIT-60,
COBCTBEHHYO Maccy Tpyb 1 TpaHCNOPTMPYEMON XNOKOCTW, OaBMEHNE TPaAHCMOPTUPYEMOW XUOKOCTH, a
Takxe U3MKO-MeXaHNYECKNE XapakTEPUCTMKIN TPYHTOB B 30He Tpybonposoaa.

7.9.4 CtapToBble M NPUEMHbLIE NPUSIMKMN PEKOMEHOYETCA pasMeLlaTb B MecTax, CBOOOAHLIX OT
3aCTPOMKK, OT 3eMEHbIX HACAKOEHUA N MOA3EMHbIX KOMMYHMKaLuin. CTapToBbIV NpUSIMOK 0bopyayeTcs
rpy30noAbEMHbLIMM YCTPONCTBaAMK ANst 4OCTaBKM 3/IEMEHTOB TPYOONpoBoAa A1 MOHTaXa NieTen.

7.10 MoHTax Tpy6onpoBoaoB u (paCoHHbIX YacTen

7.10.1 MNpu 6ecTpaHLwLenHon npoknagke Tpybonposogos n3 BULLI™ gormkeH cobritogatbes
TEXHOSIOTMYECKUI PErMAaMEHT, BKIOYAOLWMIA NOATOTOBUTENbHbIE, BCMIOMOraTesibHble M OCHOBHbIE
paboTbl, COCTaB 1 04EPEeaHOCTb KOTOPbIX AOSTKHbI YBA3BIBATLCS C KOHKPETHBIMU YCIIOBUSMM.

7.10.2 MNepen HayanomM MOHTaXHbIX PpabOT BHYTPEHHASA NOBEPXHOCTb TPYObl (0COHEHHO KOmMbLEBOM
nas 4ns MaHXeTbl) N HapyXHas MOBEPXHOCTb MMaAKoro KOHUa Tpyobl AOIMKHbI ObITb OYMLLEHbI OT
MOCTOPOHHMX NPEAMETOB U BO3MOXHbIX 3arpsi3HEHUA. MoHTax TpyO MOXeT NpoM3BOaUTLCS
KapTpPUOPKHLIM UMK SIMHEVHBIM METOLOM.

7.10.3 3axsat npv nogbemMe 1 onyckaHun Tpyb HeobXoaAMMO OCYLLECTBASATL NPUCNOCOBNEHNAMM,
obecneynBaroLLIMN UX COXPAHHOCTb 1 UCKIIOYaoLWLmMK yaapsl Tpy6 Apyr o Apyra u TBepable
NMOBEPXHOCTMU.



7.10.4 Cbopka Tpyb ¢ pacTpybHbIMK coeanHeHnsMmn "RJ" nporM3BoANTCS B COOTBETCTBUN C
TpeboBaHuamn 5.16.26 HacTosiwero Cl1.

7.10.5 MNpoknagka Tpy6 us BULLT cnocobom MHB ocyulecTBnseTcs B ABa aTana:

1) NnunoTHoe BypeHne CKBaXxHbl Maroro guameTpa;

2) pacLuMpeHne NUIOTHON CKBaXWHbI C O4HOBPEMEHHbIM MPOTArMBaHWEM TPYObI.

7.10.6 PacueT Tpyb ¢ coeauHeHnsimm Torbko "RJ" npor3BoanTcs Ha cpe3 NpuBapHOro Banvka Ha

MagKoM KOHLe pr6b| npu NpoaoribHOM nepemMeLleHnn CTonopos. BennuuHa pac4yeTHOoro

B
COMpPOTMBIIEHMS Cpesy Tt ana Tpy6 anametpamm 80-300 mm npuHATa pasHon 240 MlMa.

o

7.10.7 BennymHbl pacyeTHbIX 3HAYEHWI HECYLLIE CMOCOOHOCTU TPYD Npy OCEBOM Harpy>KeHnn
npvBeaeHbl B Tabnmue 7.5.

Tabnuua 7.5 - BennuunHbl pacyeTHbIX 3HAaYEHNIA HECYLLIE CNOCOOHOCTM TPYD NpU OCEBOM Harpy>KeHUn

DY 80 100 125 150 200 250 300

, MM

o° 240 260 300 380 580 720 860
t kH

u}
KoadbdbuumeHThl 3anaca NpoOYHOCTU, paBHbIE OTHOLLEHWIO Lo IOy , - B Npenenax 2,5-5,8, rme G _
BEMUYMHA YCUINMSA NPOTSHKKM TPyO, pasBmBaemoro mawumHamm MHbB.

7.10.8 [lnameTpbl pacLUMpeHHbIX NUMOTHBIX CKBaXWH D , Yepes KoTopble NpoTsrMBatTcs Tpyobl C

pacTtpybamu Tvna "RJ", 0OmkHbl B6bITb HE MEHEE, MM:

L 80 100 125 150 200 250 300

£ 200 240 320 300 380 450 500



7.10.9 MMHMMarnbHbIN pagnyc 3akpyrieHns CKBaXXMH ANs NPOTSHKKU Tpyd AnMHOM 6 M B 3aBUCMMOCTHU
OT yrna n3rmba Tpyb B coeguHeHusix "RJ" npmvBeaeH B Tabnmue 8.1.

7.10.10 lNpu ncnonb3oBaHMN Ha MOHTaxe TpybonpoBoaa Tpyd HeMepHOW AMHbI (MeHee 6 M) nx
rmagkue KOHU bl HEOOX0AMMO NpeaBapuUTeNbHO OTpesaTh A0 HYXHOMo pasmepa B COOTBETCTBUM C
TpeboBaHusiMu 5.16.27 HacTosawero CI1.

7.10.11 Ansa 6ecTpaHLWenHon Npoknagky (ropnsoHTanbHo-HanpaeneHHoe 6ypeHne) TpybonpoBoaoB
crnenyet paspabaTbiBaTb NPOEKT NPOM3BOACTBA paboT ¢ y4eToM oTAenbHbIX nonoxeHun MMCH 6.01 [15].

7.11 T'magpaBnuyeckue UCNbITaHUA U caava TpyobonpoBoaoB B
aKkcnnyaTtauuro

7.11.1 UcnbiTaHns ceTen BogoCHabeHWs, BbINONHEHHbIX U3 BYLUIT, gormkHbI NpoBOAUTLCSA C y4ETOM
OCHOBHbIX TpeboBaHui CI131.13330, CHwul1 3.05.04 1 B COOTBETCTBUM C MPOEKTOM NPOM3BOACTBa paboT
n HacToswmm Cl1 ¢ y4eTom yCrioBui NOL3EMHOM NPOTSKKM TPYO.

MapaBnMueckre UcnbiTaHUs TPYGONPOBOAOB AOMKHbLI NPOBOAMTLCS ABa pasa:

Ha NPO4YHOCTb (npe,u,BapvlTeanoe I/ICI'IbITaHI/Ie); npon3BoauUTCA Ha NOBEPXHOCTU 3eMIn 0 NPOTAXKU
3BEHbEB,;

Ha repMeTn4HOCTb; NPOBOOUTCA NOCS1Ie NPOTAXKN 3BEHbEB U 3aBepLUEeHNA BCeX pa60T Ha AaHHOM
y4acTke pr6onp0|30/:1,a C yCTaHOBJ1I€HHbIMU 3aABWXKaMUK, HO A0 YCTAHOBKU rTMOpPaHTOB,
npenoxpaHuTerbHbIX KianaHoB U BaHTY30B.

7.11.2 BennmumHa ncnbiTaTensHOro rmgpaBinyecKkoro AaBneHus Fen , Ha KoTopoe cnenyeT
UCnbITbIBaTb HanopHble TpybonpoBoAbl NpY NPeABapUTENbHOM U OKOHYaTENbHOM MX UCMbITAHUSX,
yCTaHaBIMBAETCS MPOEKTOM C y4eToM paboyero gasneHus. [pu OTCYTCTBMU B NPOEKTE BENUYMHDI
NCNbITaTENbHOrO AaBIEHMS OHO AOSMKHO NMPUHMMATLCS NpY NPeaBapUTENbHOM 1 OKOHYaTENbHOM
MCNbITaHUSAX paBHbIM: paboyvee aasneHne nntoc 0,5 MIMa; onpengensietca no Tabnmue 5.15 HacTosLEro
cn.

7.11.3 ObopyaoBaHue 4na rMapaBrMYEeCcKOro UCMbITaHWSA LOSHKHO BKMOYATh rMapaBnnyeckunii npecc
(Hacoc), MaHOMETp, MepHbIN Bak UM BogoMep ANs USMepPEeHMs Konmy4ecTBa NogKkavyMBaemMon Boabl 1
BENMMYMHbBI YTEeYKM. Ha KoHLax UcnbITbiIBAEMOro y4acTka TpybonpoBoaa yCcTaHaBNMBaOTCS 3armyLUKK.

7.11.4 lNepepn HavanomM npoBeAeHus rMapaBiIUYECKNX UCMbITaHWUI criegyeT NpoBepuTb U yéeauntbes,
4YTO M3 NPeabABIEHHbIX K UCMBITAHNKO COOpaHHbIX NeTen Tpybonposoda NOMHOCTLIO yaarneH BO3AyX.

WcnbiTaHnsa TpyGonpoBoAoB C BHYTPEHHUM LileMEHTHO-NecYaHbIM NOKPbITUEM CrieayeT HaduHaTb
nocre 3anonHeHUsi ero BOAOW 1 NpeaBapuUTeribHOM BblAEPKKM Nnog, AaBreHnemM (npubnusutensHo 0,2
MrMa) B Te4eHWe CyToK (A8 NPONUTKM NOpP LLEeMEHTHOMo pacTBopa).



7.11.5 Mpwn ucnbiTaHMn cobpaHHoro TpyoonpoBoaa Ha NPOYHOCTL BbIMOMHAKTCA Crieaylowme
onepauuu:

MOCTENEHHO MOBLILLIAIT AaBNEHNE B 3BEHbsAX Tpydonposoga (no 0,3-0,5 MIa) ¢ BblaepxvBaHeM
JaBreHns Ha Kaxgomn cTyneHu B cootBeTcTBMU co CHulM 3.05.04;

npu JOCTWKEHUN B COBpaHHOM TpybonpoBoae UcnbITaTeNbHOro AaBrieHns Fen B TeYeHue He MeHee
10 MUH He gonyckatoT nageHus gaenenHns 6onbwe Yyem Ha 0,1 MlMa, npor3Boas AOMONHUTENBHYHO

noakayky BoAbl A0 Fen .

MpymeyaHus

1 Mpy 0GHaPYKEHWUN YTEYKWN B HA3EMHbIX MIETSX BO BPEMsI MOBbILLEHUS] AaBNEHNS HEOGXOAMMO
YCTAHOBUTb MPUYMHY HAPYLLEHUSI FEPMETUYHOCTU U NPUHSTE MEPbI MO ee NUKBUAaLUN.

2 YcTpaHeHue 06HapyXeHHbIX AedeKTOB B NMeTsX TPYOONpoBoAa MOXHO NPOM3BOAUTL Nocne
CHWDKEHUS 1aBIeHNsl B HEM 40 aTMOCEPHOrO.

3 KaTeroqueCKm 3anpeLlaeTca XxoxgeHune no UcnbiTbiBaeMbiM NNETAM pr6onp0|30/:\a,
NPOCTYKMBaHME N HaxoxgeHune pa6qu|x B 30HE UCMbITaHW.

7.11.6 NneTtu TpybonpoBoga cHMTaOTCS BblAEPKABLUMMM UCTIbITAHWE HA MPOYHOCTL, ECIN NP
AOCTUXEHUM UCMbITATENbHOIrO AaBMeHNa He NPOM3onaeT paspbiBa TPy, HapYyLLEHNS CTbIKOBbIX
COeAVHEHMI 1 Npy OCMOTpe Tpybonposoada He 6yaeT obHapyeHo yTedek Boabl.

7.11.7 Ons npeqoTBpalleHms cMeLLeHus Tpyo B NneTax OT BO3AENCTBUS BHYTPEHHEIO AaBMeHus
HeobX0o4MMO yCTaHaBMMBaTb B paioHe pacnorioXeHns pacTpyba NpyuUMHbLIE XOMYTbl UM GETOHHbIE
nNpurpy3bl. MpxMHbIE XOMYThI KPENATCS K NONapHbIM BBEPThIBAEMbIM B 3€MIIH0 METaNNIMYEeCKMM CBasim,
yCTaHaBnNMBaeMbIM Ha paccTosiHun 12-18 m apyr oT gpyra.

7.11.8 UcnbiTaHna cobpaHHoro TpyGonpoBoaa Nocre NPOTSHKKU ero Yepes pacLUMPEHHYHO MUSOTHYHO
CKBa)XMHY U NOAKIHOYEHMS K apMaType Npou3BoasATCs NocrnenoBaTenbHo B cooTBeTCTBMM co CHuMM
3.05.04.

8 NMpaBuna npousBoacTBa padboT Nnpu npoknaake
Tpyb6onpoBoaos cnocobom NHB

8.1 Nlopu3oHTanbHO-HanpaBneHHoe bypeHue



Fopu3oHTanbHo-HanpasneHHoe GypeHue (FTHB) - TexHomnorus, He Tpebyrowasn NpokaabiBaHMs
TpaHLLei 1 obecneymBaroLLas ansTepHaTUBHYO NPoKIaaKy Tpy6onposogos. OHa MMeeT npenmyLIeCTBa
nepes TpaauLMOHHBIM METOAOM OTKPbLITON pa3paboTKu.

MHB mMoXeT ocyLLeCcTBNATLCSA C HEOONLLUMMK MOBPEXAEHNAMM NOBEPXHOCTU, TPEOYET MEHbLLE
paboyero NpocTpaHCTBa, OCYLLECTBNAETCS ropasao bbicTpee, YeM TPagMLMOHHBIN METOS, NPOKaaKu
TpybGonpoeoaoB. Hapsioy ¢ onepaTMBHOCTHIO M SKOHOMUYHOCTBIO TEXHOMOMMN 6EeCTpaHLLENHON
npoknagku Tpybonposoaos (B ToM vmcrne u M'HB) oTnmMyaloTcsa BbICOKMM Ka4eCTBOM U BO3MOXHOCTbIO
BbIMNOSIHEHNsI paboT B MecTax, e TpaauLNoHHbIE MeToAbl HENMPUMEHUMbI. HeManoBakHbIM hbakTopoM
OCTaeTCs M 3Korormyeckasi CTOpoHa NpMMeHeHNs1 NOA0OHbLIX TEXHOMOMNA.

Mpoknagka Tpydonposogos 13 Tpyd BYLLI ¢ nomoLupto TexHomnorum THB MOXET NpUMEHATBLCA Kak Ans
HOBbIX, TaK U AN 3aMeHbI Y>Ke CYLLECTBYIOLLMX U3HOLLEHHbIX TPYy6ONpoBOaAOB.

HaHHas TexHornorns ctaHoBUTCA BCe 6onee 1 6ornee pacnpocTpaHEeHHOW 1, BO3MOXHO, O4HOW 13
cambix ObICTPOpPaCTYLLMX TEXHONOMM BeCTpaHLLIENHOW NPOKadKu TpyOonpoBOAOB HA CErO4HSLLHMNA
OeHb.

8.2 TexHONOrMs NPoKnagKu

M'HB - TexHomnorns 6ecTpaHLeHoM NpoKnagku TpyoonpoBoaoB, NPeACcTaBnNsioLwasi codo cBeprieHne
HebOomMbLLIOro HaNpPaBnALLEro OTBEPCTUS C UCMNOMb30BaAHMEM TEXHOSOMW CIEXEHNS U ypaBieHus
CBEPIIOM C NMOBEPXHOCTMU.

CyLHOCTb MeToAa COCTOUT B UCMONb30BaHWUK crneLmarnbHbiX 6ypoBbix CTaHKoB (6ypoB, LTaHr),
KOTOpble OCYLLECTBISAIOT NpeaBaputensHoe (MMnoTHoe) 6ypeHne no 3apaHee pacCHMTaHHOW TpaeKTopun
C nocreayloLyM pacLUMpeHneM CKBaXMHbI U MpoTackMBaHnem B 06pa3oBaBLLytoCS NOMoCTb
TpyGonpoBoaoB.

Mpy HEOBXOAMMOCTM U3MEHEHME HaNpaBeHVs GYpPeHNs 4OCTUraeTCs C MOMOLLIO OnpeaerneHHoN
KOHCTPYKLUM GYpPOBOW FOSIOBKMU.

HanpaBnstolas ckBaXuHa pacnoraraeTcsi oT MOBEPXHOCTU 3eMim nog, yriom 8°-20° 1, 4OCTUIHYB
HeobxoaMMOoNn rmy6uHbI, NEPEXOANT B rOpU3oHTarnbHoe nonoxeHve. OBbIYHO NPUMEHSETCH CBEpreHne
CKB@XVH C MOCTENEHHbIM N3rmbaHnem nnm nodT NPSMbIM BblpaBHUBAHWMEM, YTOOLI CBECTU K HYIHO
TpeHve 1 He JornyckaTtb BbIXxoAa 3a npegenbs! 4onyCcTUMOro npornéa coeanHeHns 1 AonycTUMoro
paguyca KpmBm3Hbl TpyObl. OTO yMEHbLUAET BO3MOXHOCTL "nofBeLumBaHms” Tpybonposoga unm ero
noBpexaeHns.

Mpoknagka Tpybonposogos no TexHonormn MHB ocywlecTensieTcs B Tpy aTana:
1) 6ypeHne NUNOTHONM CKBaXMHbI Ha 3aaHHOM NPOEKTOM TPaeKTOpUM;
2) nocnegoBaTeribHoe pacLUMpeHne CKBaXWHBbI;

3) npoTarveaHue Tpybonposoaa.



8.3 bypeHne NMNOTHOU CKBaXXWHbI

BypeHue NUNoTHOM CKBaXMHbI - 0COB0 OTBETCTBEHHbIN 3Tan paboT B BecTpaHLLIenHon Npoknaake
METOA0M FroOpU3OHTarnbHO-HanpaeneHHoro 6ypenns (MTHB) ceTen, OT KOTOPOro BO MHOTOM 3aBUCUT
KOHeYHbI pedyrnbrat. OHO OCYLUECTBIISETCA NPY NOMOLLM NOPOA0Pa3pYLLAOLLErO MHCTPYMEHTA -
OypOBOM rOfOBKM CO CKOCOM B NepegHen 4acTu 1 BCTPOEHHbIM NepedaTymMkom curHana
MECTOHaxXOXOeHWs1 6ypOBOW rofioBKU.

BbypoBas ronoska coefguHeHa NoCPeACTBOM MOSOro Kopnyca ¢ rmbKow NPUBOLHON LUTAHIOW, YTO
MO3BOSIET YNPaBNATbL NPOLECCOM CTPOUTENBCTBA MUIIOTHON CKBaXMWHbI 1 06XOANTb BbISBIEHHbIE
NpensaTcTBus B N0OOM HanpaeneHun B Npegenax eCTeCTBEHHOMo nrmba npotTsarmsaemon paboyen HUTW.
BypoBas ronoska nmeeT oTBEpPCTMA ANa nogayn cneumansHoro 6ypoBoro pactsopa, KOTopbii
3aKauyMBaeTCs B CKBaXMHY M obpasyeT CyCneH3uno ¢ pasmenb4yeHHon nopogon. byposon pacteop
yMeHbLLUaeT TpeHne Ha GypoBOW rOfoBKe U LUTaHre, NpeaoxpaHsaeT CKBaXVHy OT o6BaroB, oxnaxgaeT
nopoaopaspyLLaoLLMA MHCTPYMEHT, paspyLlaeT Nopoay U OYULLIAET CKBaXKMHY OT OBMOMKOB, BbIHOCS UX
Ha NOBepPXHOCTb. KOHTPOsnb 3a MecTononoxeHem 6ypoBOW rofnoBKN OCYLLECTBSETCH C MOMOLLBIO
NMPUEMHOro YCTPOWCTBA - JlokaTopa, KOTOPbIN NPUHUMAET 1 06pabaTtbiBaeT CUrHarbl BCTPOEHHOO B
Kopnyc 6ypoBoW rofioBku nepegatyumka.

Ha moHuTope nokatopa oTobpaxaeTcs Bu3yanbHast MHGOpMaLns O MECTOMONOXEHWN, YKITOHE,
asumyTe GypoBoW roroeku. Takke aTa uHGopmaLmnsi oToOpakaeTCsl Ha AUCNee onepatopa 6ypoBoM
YCTaHOBKWU. OTU AaHHble ABNSIOTCH onpeaensatowmmmn Ans KOHTPONs COOTBETCTBUS TPaeKTopun
cTposiLerocst TpybonpoBoga NPOEKTHON Y MUHUMU3MPYIOT PUCK M3ioma paboyen HUTW. Mpn OTKIOHEHWM
GypOBOW rONOBKM OT NPOEKTHOM TPAeKTOPMN OnepaTop OCTaHaBNMBAET BpalleHe 6ypOoBbIX LUTaHr 1
yCTaHaBMBaeT CKOC OYpOBOM FOMIOBKU B HY>KHOM MOSIOXeHUN. 3aTeM OCYLLECTBAETCH 3afaBnMBaHme
OYypOBbIX LUTAHI, YCTaHaBNMBAETCS CKOC GYPOBOW FOSIOBKM B HY>KHOM MOSOXEHNM C LLeNbo KOppeKLuun
TpaekTopum 6ypeHus. CTpoUTENbCTBO NMUMOTHOM CKBaXVHbI 3aBepLUaeTCs BbIX040M 6YpoBON rOfOBKK B
3aaHHON NPOEKTOM TOUKE.

8.4 PacwumpeHne CKBaXuHbl

PacLumpeHne ckBax/HbI OCYLLECTBNSIETCS NOCHe 3aBepLUeHMs NUIIOTHOro 6ypeHus. MNpu aTom
OGypoBasi rorioBka 0TCOeAMHAETCSA OT BYPOBbIX LUTAHT M BMECTO HEee NpUCOoeanHAETCS puMmep -
pacwmpuTens obpaTtHoro oencTeus. MNpunoxkeHnem TArOBOro yCunms ¢ 04HOBpEMEHHbIM BpaLLEHVEM
pYMMep NPOTArMBaeTCs Yepe3 CTBOP CKBaXVHbl B HanpasreHu 6ypoBoy yCTaHOBKM, pacLuMpsas
MUMOTHYIO CKBaXMHY 40 HEOB6X0A4MMOro Ana npoTackmBaHusa Tpybonposoada agnameTpa. [Ons
obecneveHnsa 6ecnpendaTCTBEHHOMO NPOTAMBaHNS TPYO6ONpPoBOAa Yepes pacLLUMPEHHYIO CKBaXUHY ee
AnameTp gosrpkeH Ha 25-30% npeBblwatb AnameTp Tpybonposoaa.

8.5 NpoTarnBaHue TpybonpoBoaa



Ha npoTuBononoxHomn ot 6ypoBor yCTaHOBKM CTOPOHE CKBaXWHbI pacnornaraeTcsi rotoBasi nrietb
TpybonpoBsoga. K nepeaHemy KoHUYy nnetu (pacTpyby nepson Tpybbl) Kpenutcst npucnocobnexHve ans
NpoTArMBaHusi Tpy6 ¢ BOCMPYHMMAIOLLMM TSroBOE ycunme BepTIioroM U pummepoM. BepTnior BpallaeTcs
¢ 6ypoBOM HUTBIO U PUMMEPOM U1 B TO Ke BpeMsl He nepedaeT BpalaTensHoe ABWKeHWEe Ha
Tpybonposoa. Takum o6pa3om, 6ypoBas ycTaHOBKa 3aTArMBaET B CKBaXXMHY NieTb NPOTArMBaeMoro
TpybonpoBoaa No NPOEKTHOW TPAEKTOPUN.

CyLlecTByeT MHOXECTBO BUAOB NpUcnocobneHnn ans npotsarmeanns Tpy6. MprucnocobnexHve ans
npoTArMBaHus, pekoMmenayemoe onsa 1pyd nog coeanHerve "RJ", npyBegeHo Ha pucyHke 8.1.

PucyHok 8.1 - [Ipucnocob6neHue ansa npoknagku Tpyo6 noa coeamHeHue "RJ"
6ecTpaHLWeNnHbIM METOA0M

y

&

3HadeHne cun NpPoTArMBaHus onpeaenseTcs guameTpammn TpyoonpoBodoB 1 nexuT B npegenax 10-50
kH. BbiGop Tuna TexHonornyeckoro 060opyaoBaHns 4N NpOTshKKM NneTen TpybonpoBoaa NponsBoanTCS
ncxoas n3 aTux TpeboBaHWN.

MpucnocobneHve nsrotasnmnesaeTcs 13 Tpybbl ¢ coeauHeHnem "RJ" ¢ Taron ona npucoeguHeHns K
BEpTIIOrY.

TexHonorus MHB yHuKanbHa TeM, YTO OHa NO3BONAET U3MEHATL NPY HEOOXOAMMOCTU HaMNpaBneHne
NpPOKIaaKu B NloOOM HanpasneHnn, ormbas Ha CBOEM NyTU pasnMYHbIE NPENSTCTBUSA (AEACTBYOLME U
OpOLLEHHbIE NOA3EMHbIE KOMMYHUKALMN UMK APYrMe COOPYKEHNS).

Ecnm noysa vnv 6ypoBoit pacTBOP MOIYT Bbl3BaTb KOPPO3ULO TPYG, TO TpebyeTcs ux 3awmTa.
HapexHol 3alwmtol B 3TOM criydae sIBsieTCs NMOoKpbITME TPYGONpoBoAa NONMITUNEHOBLIM PYKaBOM.

MonnaTUNEHOBLIN pyKaB KpenuTCcst NoNepeyYHbIMU HaxrecTamm NINNKOM NEHTbI C pacCCTOAHUEM MeXay
coboit okoro 60 cm. Ytobbl 06e3onacuTb NONMMITUNEH B MECTaxX COeAUHEHUN, Ha oba KoHLa coequHeHns



pr6 NNOTHO HaMaTbIBaeTCA NMacTKkoBad coeanHUTe NlbHaA NneHTa.

Mpoknagka Tpyd BYLLT ¢ nomoLsto TexHonormm MHB 0bbl4HO HaumMHaeTca OT Nnowaaku, rme
NPUroTOBINEHA KOHCTPYKL WS, HEMOCPEACTBEHHO PaHM4allasa ¢ MECTOM BXoda Ansi NpoTArMBaeMbIX TpyO.
OT0 NO3BONAET HEMEANEHHO NOMECTUTb TPYBY B CKOMb3KMIN CMa3bliBaloLLyiA pacTeop Ans 6ypeHus 6e3
npoTackmMBaHuA TPyObl MO 3eMrie, TaK Kak 3TO MOXET NOBPEAUTb NMOMMITUNEHOBLIV pyKaB.

8.6 bBypoBou pacTtBop

BonbwuHcTBO YycTaHoBok HB paboTaeT ¢ 6ypoBbiM pacTBopoM. B kauecTse 6ypoBoro pacteopa
MOXET NPUMEHATLCS BOAA, O4HAKO B BONbLUMHCTBE CrlyYaeB MCMOSb3YOTCA pacTBOPbl HA OCHOBE
©eHToHMTa nnn NoNMMEPOB. BEHTOHUT - MUHEPan NPUPOLHOIO NPOUCXOXOEHMWS, KOTOPbIM NpK
CMELLMBaHMKN C BOAOW CO34aET MMHSIHYIO Maccy. HopmManksHbI OypoBoW pacTBOp NpeacTaBnseT cobon
CYCMEH3Mo U3 Boabl U 6EHTOHMTA (BbICOKOKAYEeCTBEHHON [MMHbI), a Takxe, B criydae HeobXxoaMMOoCTH,
HaTyparnbHbIX MPUCALO0K, YNYyYLLALWMX TEXHOSIOMMYECKME CBOCTBA.

PacnpocTpaHeHHbIn cocTaB 6EHTOHUTA, KOTOPbIN MOXHO NPMBECTU B KAYECTBE NpMMepa, TakoB:
SiO 2 okono 57%; AI2Z03 okono 21%; Fe203 okono 5%; TiO 2 okoro 1%; K20 okorno 1%; NaZO
okono 3%; CaO okoro 4%; H2 O okono 8%.

YaenbHbIN BeC cyxoro 6eHTOHUTa cocTaBnseT okoso 2,3 kr/n. 3HavyeHne pH 6-npoueHTHON cycneH3un
paBHo 8-9.

Hwke nepevmncneHsl NpyHUMNManbHO BaxHble yHKLMK BypoBOro pacteopa, ncnonsadyemoro npu MHb:

cMaska 06pasytoLLeincsi CKBaXVHbI AN YMEHbLUEHVS TPEHNUS Mexay GYpOBOI rofloBKON U CTEHKON
CKBa)UHb!;

yKpenrneHne CKBaxuiHbl, 0COGEHHO B PbIXIION UMM MSAMKOK NoyBe, 3a CYET co3aaHns dunbTpa ¢ HU3KOW
BOOMNPOHMLIAEMOCTbIO M MOMNOXATENBHOIO rMAPaBINYECKOro AaBMeHUs Ha CTEHKU CKBaXUHbI,
npeaoTBpalleHe 06BaroB;

npenoTBpaLLeHne 06pa3oBaHUsA NACTOBbIX XXMAKOCTEN (HanpumMep, rPYHTOBbLIX BOA) U NonagaHus nx
B CKBaXVHY;

yaaneHve otTxonoB 6ypeHus;
YBIaXKHeHME PeXxyLLe rofloBkM BO BpeMsi BypeHus;
OXIaXOEeHNe MHCTPYMEHTA ANt CBEPIIEHNS CKBa)XUH.

Ons MHB BIGOp cmecu GypoBoro pacTeopa 1 AaBfeHUst NoAayum B 3HAYMTENBHOM CTEMNEHM 3aBUCUT OT
Tvna no4sbl. MoyBbl MOryT GbITb ONpPeaeneHsbl Kak KpYNnHOKOMKoBaTas (NMecok 1 rpaBuii) U MESNIKO3eMm
(rnvHa, un/menkosem 1 crnaHey). B obiem crnyvae Ana KpynHOKOMKOBAaTOM MOYBbI UCMOSb3yeTCs
OEHTOHUT, a ANs Menko3ema pPeEKOMEHOYTCH NonmMMepbl (BO3MOXHO, A06aBMneHHbIE K OEHTOHUTOBOM
ocHoBe). B 3aBUCMMOCTM OT 0COBEHHOCTEN KOHKPETHOrO NpoekTa Tpebyemble XxapakTepucTukm 6ypoBoro
pacTBopa MOryT 6biTb M3MEHEHbI 3a CHET KOPPEKTUPOBKM €r0 COCTaBa.

TOYHBI KOHTPOSb TEXHONOMMYECKUX NapameTpoB OypoBOro pacTBopa, TakMxX Kak BA3KOCTb,
HacCbILLEHHOCTb BYpoBO MenoYbio, UMeeT 6OoMbLIOE 3HAYEHNE Ha KaXdoM dTane paboThbl.



BypoBoit pacTBop NpUroTaBnNMBaroT B crieymanbHbIX CMecUTENbHbIX yeTponcTeax. MNoctynaowmmn ns
CKBaXWHbI 0OTpaboTaHHbIN BypoBOM pacTBOP NPOXOAUT OYUCTKY OT BYPOBOW MENoYn B GUNbLTPOBarnbHbIX
yCTaHOBKax. 3aTeM B HEro No Mepe HeobxoammocTn gobaBnseTcs 6EHTOHNUT, U pacTBOP CHOBA
ucnonb3yeTtcs B npowecce 6ypeHus, YTo 06 pasyeT 3aMKHYTbIN LMK,

Mpouecc ouncTkm 6YpoBOro pacTeopa COCTOUT, Kak NpaBuo, B NPOXOXOeHUU UM nocreaoBaTenbHbIX
CcTyneHen unbTpaLum 1 oTAENeHNM pasnuyHbIX pakumn 6yposon menoyn. dPunsTpoBanbHas yCTaHOBKa
MOXET COCTOATb, HaNpumep, U3 BUbpocuta, otaenurenen necka u una. HacelweHHocTb BypoBoro
pacTBopa 6ypoBoi Mernoybio He JormkHa npeBbilaTb 30%. TomnbKOo B 3TOM ClyyYae MOXeT ObiTb
rapaHTVpPOBaHO OTCYTCTBME YPe3MEPHON CeaUMeHTaL MK (LEeHTPOBEXHOro OCaXaeHUs ) NPy U3BrieYeHnm
pacTBopa 13 CKBaXVHbI.

Mo 3aBepLueHM GypOoBbIX paboT OCTaBLLMIACA OYpPOBOI pacTBOP MOXET ObITb MCMONMb30BaH Ha APYrux
o6bekTax ropnsoHTansHoro 6ypeHusi. B pekomeHayembix npegenax otpaboTaHHbI OypoBo pacTBop

MOXeET ObITb MCMOMb30BaH TaKXe Ha CENbCKOXO3SMCTBEHHBIX NMOWAAaX A5 ynyylleHUa CTPYKTYpbl NOYB
(Hanpvlmep, necanux). OH moxeT K NPOCTO OTNPaBJIATLCA Ha CBaJlKK, XpaHUINLLA.

8.7 MeToabl yctaHoBku ana N'Hb

Mpoknaagka Tpyb ¢ nomoLusto TexHonorn MHE BkntovaeT B cebsa coxpaHeHne B HE3aKyNOpPEHHOM
COCTOSIHMM MPOXOAA CKBaXVHbI, YEPEe3 KOTOPYH HACKOMbKO BO3MOXHO ObICTPO NpOoTArMBatoTCs TpyObl.

EeCTpaHLLIeI;IHaﬂ npoKnagka pr6OI'IpOBO,D,OB metogom ['HB BbinonHaeTca AOByMA MeTo4aMu.

1) KapTpugxHbin metoq,

KapTpyoxHbin MeTof BKIoYaeT B cebs nocrnefosaTernsHoe coeanHeHne Tpyb Bo BpeMsi MPOKaaky 1
npennovTUTESNEH, KOa NPsiMON UMK U3OTHYTLIN y4acToK TpybonpoBoaa orpaHnyeH. [laHHbIn MeTog
NpoKnagkn TpebyeT 3HaUYMTENbHO MEHbLLE MecTa ANs NPSAMbIX y4acTKoB TpybonpoBoaa, Yem
c60opoYHbIV MeTo, (MeToa NIMHENHOW KOHCTPYKLMN).

2) MeToq, NIMHENHOW KOHCTPYKL MK
HaHHbI MeToq NpeacTaBnseT cobon NPOTArMBaHMe Yepes HanpPaBnsoLLYH CKBRXUHY yke
coeguHeHHoro Tpybonposoaa. Mpy ncnonb3oBaHMM AaHHOrO MeToga Heobxo4MMo pacnonaratb

A0CTaTO4YHO 60MbLUMM NPOCTPaHCTBOM, KOTOPOE NO3BOMUIIO Obl CHavana pacnonoxuvTb Tpyobl Hag
3emrien (B OCHOBHOM Ha porriepax) B HENocpeaCTBEHHOM BNM30CTM OT HAaNpPaB/AIOLLEN CKBaXMHbI.

8.8 Paguyc oTKknoHeHus

MoaroToBneHHas cTpouTenbHas NroLaKa 1 Tpacca Ans GypeHust AormkHbI ObiTb CNPOEKTUPOBaHbI



Tak, YToObl gonycTnmoe oTkrnoHeHne Tpyo n3 BULLT, ykazaHHOe Npon3BoauTENeM, NpU MOHTaxe He
NPEBbLILLIANO0 MakCMMarbHOro.

O6bI4HO NNOTHOE rOPU3OHTaNIbHOE CBEPIIEHNE NPOX0Aa CKBAXMHbI OrpaHnYnBaeT GOKOBOE ABWKEHNE
Tpy® M coeaMHEHU, KOTOpPbIE NMEIOT TPy cTeneHn ceBoboabl. B oTnmumne ot cBapHbIX TpybonpoBoaos
3amkoBble coeguHeHus "RJ" Tpy6 u3 BULLT gna MHB nogswxHbl. Mpy npaBunbHO BbIGpaHHOM paguyce
n3rmba ckBaxuHbl ons Tpyd 13 BULL, 6narogaps nsrmbarowemMmy MOMEHTY, NpUKNaabiBaeMas TAaHyLLast
Harpyska co3gaeT MUHMMarbHOe UIv BooOLLE HE CO34aeT AOMOMHUTENBHOIO PaCcTsHKEHWUs 4118 CTEHOK
Tpy6 13 BYLUT.

PekomeHayeTcs aenaTb paguyc NoBopoTa NocpeacTBOM HECKOMbKUX BbITAMMBAHWUIA BOOSb OCU C TEM,

4YTOObI HE AonycTtnutb BO3MOXHOCTU YpeE3MEPHOIo I'IpOFI/I6a coeUnHEHNA 1 npeBbIEeHUA MakcumarnsHOn
CUInbl HATAXXEeHUA.

Tabnumua 8.1 - MMHMMarnbHbIN paguyc 3akpyrieHms

MakcrmanbHo gonycTumoe crmbaHue MuH1ManeHO AONYCTUMBIV paauyC 3aKpyrneHns Ans
coeaunHeHnn, rpag,. TpyObl anvHon 6000 MM, M

3,00 115,8

3,25 107,3

3,50 100,6

3,75 93,0

4,00 86,9

4,25 82,3

4,50 77,7

4,75 73,5

5,00 70,1



NMpunoxeHue A (cnpaBo4yHoe). TpyObl YyryHHble HanopHbIe
BbICOKOMNpPOYHble. CopTamMeHT

MpunoxeHne A
(cnpaBo4HoOE)

Tpy6bl YyryHHbIE HAaNOPHbIE BbICOKOMPOYHble. CopTameHT [11]

PucyHok A.1 - Tpyba pacTtpybHas noa coeamHeHune "TYTON"

Tabnmua A.1 - OCHOBHblE pa3mepbl U Macca

Pasmepbl, MM Macca Macca 1 m PacueTHas macca Tpybhbl ¢
pactpyba, TpyObl 6e3 pacTpybom (6e3 LLeMeHTHOro
Kr pacTpyba (C  NOKpbITUS / C LEMEHTHbBIM

LEMEHTHbIM  MOKPbLITUEM), KI, MPU pac4eTHOM
MOKPbITUEM), AnuHe L
Kr

DN D DE § 0§ 5800 6000

80 140 98 60 3 80 34 14,1 74,0 85,0 76,5 88,0



La - 2
tﬂ,? L3 t]..5

100 163 118 6,0 3 88 43 17,5 94,0 106,0 950  109,0
+L0 -13 +2.4
—3.8 ? -L3

125 190 144 60 3 91 57 21,7 1150 1320 1190 136,0
+L0 -13 +20
2.8 ? -L3

150 217 170 6,0 3 94 71 26,2 139,0 139,0 1440 164,0
+L0 -13 +20
2.8 ? -L3

200 278 222 63 3 100 10,3 35,3 188,0 2150 1940 2220
+L0 -15 +20
=31 ’ -L5

250 336 274 68 3 105 14,2 46,0 2470 2810 255,0 290,0
+L0 -1.6 +20
=31 ? -L3

300 393 326 72 3 110 18,9 57,5 3130 3520 3230 3640
SR

350 448 378 77 5 110 23,7 75,4 390,0 4610 403,0 476,0
+L0 -1.7 +23.5
-4 ’ =40

400 500 429 81 5 110 29,5 90,3 467,0 553,0 4820 571,0
+L0 -1.7 4.5
] ’ =40

450 540 480 86 5 120 383 106,0 557,0 653,0 5750 674,0
+L0 -1z +23.5
35 i =40

500 604 532 90 5 120 42,8 122,9 648,0 756,0 669,0 780,0

La - 3.5
t3.3 L2 tﬂ,ﬂ



600 713

700 824
800 943
900 1052
1000 1158

635

+L0
-4.0

738

+L10
-4.2

842

+L10
4.5

945
+L0
—4.8

1048

+L10
=50

9,9
-1.9

10,8
2.0

11,7
=21

12,6
2,2

13,5
2.3

5

+3.5
-2.0

Li @
-

120

150

160

175

185

59,3

79,1

102,6

129,0

161,3

159,3 855,0 983,0

205,8 1088,0 1273,0
250,6 1351,0 1556,0
300,2 1639,0 1870,0
353,0 1955,0 2210,0

PucyHok A.2 - Tpyba pacTtpybHas noa coeauHeHue "RJ"

882,0

1123,0

1394,0

1691,0

2017,0

»

Tabnuua A.2 - OCHOBHbIE pa3mepbl U Macca

Pasmepbl, Mm

i o

' Ry ]
I

Macca Macca 1

pacT- M TpyObl

pyba, 6es3

Kr pacTpyba

1015,0

1314,0

1606,0

1930,0

2281,0

PacueTHasa macca Tpy6bl €
pacTpybom (6e3 LleMeHTHOro
NOKPBITUSA / C LEMEHTHBIM

MOKPbITUEM), KT, NpU



DN

80

100

125

150

200

250

300

350

400

156

176

205

230

288

346

402

452

513

DE

98

+L0
=a,7

118

+L0
-3.8

144

+L0
-3.8

170

+L0
-39

222

+L0
=50

274

+L0
=30

326

+L.0
=33

378

+L0
54

429

+L0
3.5

6,0
-13

6,0
-13

6,0
-13

6,0
-13

6,3
-1,5

6,8
-1.6

7,2
-1.6

7,7
-1.7

8,1

+0
-L3

+0
-L3

+0
-L3

+0
-L3

+0
-L5

+2.0
-L3

+3,0
-L3

+3,5
=3,0

+3,5
=20

85

91

95

101

106

106

106

110

115

127

135

143

150

160

165

170

180

190

5,0

5,0

5,0

5,0

5,5

5,5

55

6,0

6,0

L-EOO

L-EOO

L-EOO

Lt@

Lt@

10
+

54

6,9

8,8

10,7

16,8

23,2

29,6

35,7

44,5

(c
LeMeHT-
HbIM
MOKpbI-
Tem), Kr

14,1

17,5

21,7

26,2

35,3

46,0

57,5

75,4

90,3

pacyeTHol AnmHe L

5800

76,0

95,0

118,0

143,0

194,0

255,0

323,0

401,0

480,0

87,0

108,0

135,0

163,0

222,0

290,0

363,0

473,0

568,0

6000

78,5

98,0

122,0

148,0

200,5

264,0

334,0

415,0

497,0

90,0

112,0

139,0

168,0

229,0

299,0

375,0

488,0

586,0



500 618 532 90 5 120 200 6,0 10 62,8 122,9 666,0 776,0 689,0 800,0

Lo - 3.5 +
t3.3 L9 tﬂ,ﬂ +

PucyHok A.3 - Tpyb6a ¢c npuBapeHHbIMU pnaHuamMm
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Tabnumua A.3 - OCHOBHble pa3mepbl U Macca

Pasmepbl, MM Macca donaHua, Kr Macca 1 M Pac4yeTHas macca Tpybbl C
TpyObl 6e3  dmaHuamu, Kr (Mpy pac4eTHOM

dnaHua,  pgnuHe L = 5500 mm)

Kr
oy o DE Ry FNq9 FN1e FNos FN 10 FN 18 FNog
80 oy gqF 28 2,8 2,8 16,1 94,0 94,0 94,0
98 - '
100 oy -L7T 3,3 3,3 3,8 20,4 119,0 119,0 120,0
118> 84
125 iy -1 4,0 4,0 4,7 26,4 153,0 153,0 155,0

1447+ 88



150

200

250

300

350

400

500

600

700

800

900

1000

+L0
-2.9

170

+%..III
222 7F

+L.0
=51

274

+%..III
326 7

+L.0
54

378

+1.0
429 7

532 "

+1.0
1048 ~*

5,0

6,9

9,8

13,0

14,7

17,2

23,2

32,8

44,3

58,5

69,6

87,6

5,0

6,7

9,4

12,6

17,5

22,1

37,4

57,6

59,4

76,8

91,4

127,0

6,0

8,7

13,0

17,7

254

33,2

47,2

68,0

32,4

46,1

61,3

78,1

96,5

116,2

160,6

2113

268,5

332,1

401,7

477,7

189,0

268,0

357,0

456,0

561,0

674,0

930,0

1228,0

1566,0

1944,0

2349,0

2803,0

189,0

268,0

357,0

455,0

566,0

684,0

959,0

1278,0

1596,0

1981,0

2393,0

2882,0

191,0

271,0

364,0

465,0

582,0

706,0

978,0

1299,0



PucyHok A.4 - ®naHel U3 BbICOKONPOYHOro YyryHa
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Tabnmua A.4 - OcHOBHbIE pa3mepbl U Macca

DA Dy, FN . | Dymm | Do, Dy [ domm | Bomm | Fomm | | Macea
Rk MR Bap MM MM EIJJ'IE:{I-FILI.EI.
an 49a 10 133 160 200 19,0 19,0 3,0 a 2,8

16
24
100 118 10 153 180 220 19,0 19,0 3,0 a 3,3
16 153 180 220
24 153 140 234 23,0 3,8
124 144 10 183 210 240 19,0 19,0 3,0 a 4.0
16 183 210 240
25 184 220 270 28,0 a7
140 170 10 209 2410 284 23,0 19,0 3,0 a a,0
16 209 2410 284
24 214 240 200 28,0 20,0 g,0
200 222 10 264 2645 340 23,0 20,0 3.0 a 6,9
16 264 2495 340 12 6,7
24 274 30 360 28,0 220 a7
240 274 10 314 350 400 230 220 an 12 9.8




16 3149 3545 400 28,0 9.4
25 331 ara 425 31,0 245 13,0

aan 326 10 367 400 455 23,0 245 4.0 12 13,0
16 367 410 455 28,0 12,6
24 agg 430 435 31,0 274 16 177

350 arg 10 427 460 505 23,0 245 4.0 16 147
16 432 470 520 28,0 26,5 17,5
25 446 490 5545 34,0 30,0 25,4

400 424 10 47T 515 565 28,0 2448 4,0 16 172
16 484 525 530 31,0 28,0 221
25 503 550 620 ar.o 32,0 33,2

500 532 10 G482 620 670 28,0 26,5 4.0 20 23,2
16 GOA 650 715 34,0 3.5 T4
25 13 GE0 730 ar.o 36,5 472

600 635 10 fa2 725 7an 31,0 30,0 5.0 20 328
16 721 7ra a40 ar.o 36,0 576
25 718 7ro 845 40,0 4210 63,0

ran 738 10 rav a40 8945 31,0 32,5 5.0 24 443
16 a1 a40 910 ar.o 39,5 574
25

800 042 10 904 950 1015 34,0 35,0 5.0 24 53,8
16 aa3 950 1025 40,0 43,0 TEB
25

g00 945 10 1004 1050 1115 34,0 7.5 5.0 28 69,6
16 953 1050 1125 40,0 46,5 91,4
25

1000 1048 10 1111 1160 1230 ar.o 40,0 5.0 28 876
16 1114 1170 1285 430 50,0 127.0
25

* 3 - UMCNO OTEEPCTHA Nog GonTel.




PucyHok A.5 - Topey rnagkoro KoHua Tpyohbl

a)

R=131+0,2

a - paguyc; 6 - dhacka ¢ nepexonom Ha paguyc

PucyHok A.5 - Topel, rmagkoro KoHua Tpybbl

Tabnumua A.5 - Pasmepbl dracku

DI oMM 2 MM
80-600 9 3
700-1000 15 5

PucyHok A.6 - CTonopa 13 BbICOKONPOYHOro YyryHa nog coeguHeHue "RJ"



Tabnumua A.6 - OCHOBHble pa3mepbl U Macca

DN

80

100

125

150

200

iy

48

50

52

55

60

¥

i

by

38

38

40

43

48

24

24

25

26

26

17

17

18

18

19

49

59

72

85

111

i
rpag.

78

78

78

78

78

]
rpag.

12

1

10

[
rpag.

92

93

94

95

96

90

107

128

152

197

Macca cTonopa, Kr

NeBoro co
CTOMOpPHON
NPOBOSIOKON

0,23

0,26

0,37

0,43

0,60

npaeoro

0,20

0,22

0,32

0,38

0,54



250 65 53 28 21 137 80 7 97

300 70 58 30 22 163 50 6 56

350 75 63 34 23 189 50 55 54,5

400 80 67 38 24 214 50 5 53

500 86 72 38 24 266 48 4,5 51,5

PucyHok A.7 - YNnnoTHUTenbHoe pe3mHoBoOe KosnbLo noa coeauHeHune "TYTON"

243

167

188

207

248

Tabnuua A.7 - OCHOBHbIE pa3mepbl U Macca

0,85

0,77

0,99

1,18

1,46

0,77

0,70

0,92

1,10

1,38



Pasmepbl, MM Macca, kr

(cnpaBoyHas)

DN d ds ds by f t !

80 12677 124" 4™ " %6 g8 85 013
100 146" 144 1™ q0*? 26 e 35 02
125 17370 7™ 029
150 20011,5 19811,5 0,36
200 osgtlS gt qgHS 4 3 30 . 84 4.0 0,50
250 a0 5ogt 32 0,72
300 aeet  agatl g5 gp0F 34 % 45 o
350 420" 418" 1,25
400 475" 473 227 3% 38 gos 50 154
500 5837 sg1 T 4™ g A2 gos 55 245
600 692" e90"" 26™° 5™ 46 0o 60 3%
700 9 gsB® 33507 B3 55 BT 4,55

809



800 24 8.5 .5 .3 60 8 5,51

919 2% 913 355" 21
+i 5
200 10520, 102077 375%7 2277 69 R 6,30
+r.a
1000 20 112770 3957 237 70 7,04

1133~

* TekCT QOKYMEHTa COOTBETCTBYET opurmHany. - MNpumeyaHue nsrotoButens 6a3bl AaHHbIX.

PucyHok A.8 - YnnoTHUTenbHoe pe3MHOBOE KOoJibLo noa coeanHeHue "RJ"

d,

'y

Tabrmua A.8 - OCHOBHbIE pa3mepbl U Macca

Pasmepbl, MM Macca, kr



DN

80

100

125

150

200

250

300

350

400

500

NMpunoxeHue b (cnpaBo4HoOe).

1
122,0

1
146,5

1
172,5

203,5
1.5

+
2601

31511,5

369 1.5

+
587 2"

110"

1
134,5

1
160,5

189,5°

+
2447

299 115

+
35351

568"

1
80,5

1
99,5

1
123,0

151 115

+
202%

2577

311i1,5

+
509 "

1
116,5

1
140,5

1
167,0

19611,5

+
2501

305 1.5

+
35911

28

30

31

32

33

33

33

36

36

38

5,5

5,5

5,5

55

5,5

55

55

5,5

5,5

5,5

13,3

14,3

15,3

15,3

15,3

15,3

15,3

16,0

16,0

17,1

4,5

5,0

5,0

55

6,0

6,0

6,0

7,0

7,0

7,5

(cnpaBo4Has)

0,12

0,17

0,28

0,41

0,50

0,63

0,95

1,14

1,35

2,43

Yactun coeguHuUTenbHbIe U3



BbICOKOMNPO4YHOro YyryHa Ansi HanopHbIX TpyoonpoBoaos.
CopTtameHT

Mpunoxexne b
(cnpaBo4Hoe)

YacTu coeguHuTENbHbBIE M3 BBICOKOMPOYHOIO YyryHa A8 HanopHbix Tpybonposogos. CopTameHT [12]

Mpu 3aka3e Ha NOCTaBKY COeAUHUTENBbHBIX hAaCOHHBIX YacTel HeobxoaAMMO ykasblBaTb 0603HaYEHVE

¢hacoHHOI YacTu, YCNOBHbIN NPOX0A OTPOCTKa 4% HoMUHarbHOe aaBneHue (ans cdonaHueBbIX
COEAVHUTENBHbIX YacTewn), TUN CoeaUHEHUS 1 B, UCMONHEHMs. HammeHoBaHMs 1 0603HaYeHus
COeAVHUTENBHbIX YacTel yCTaHaBNMBAaOTCSA COMMacHO Tabnumue, NpUBEAEHHON HUXE.

Tabnumua

HanmeHoBaHve O6o03Ha4yeHne Tabnuua

B CXemax B JOKYMEHTE

TpoWiHUK pacTpyb-donaHey, }J'_C TPO® b.4
TponHWK pacTpybHbIN : i : TP b.5
TponHWK conaHueBbIN I I I To b.6
KoneHo pacTtpy0 - rmagkuin KoHel, /,_C YPI b.7
KoneHo dnaHLeBoe I-X Yo 6.8



KoneHo pactpybHoe

OTBOpg pacTpyb - rMagKu KoHeL,

OTBOA pacTpyOHbIN

OTBOA dhriaHueBbI

Mepexoa pacTpyb - rMagkuin KoHew,

Mepexoq pacTpyb - dnaHey,

Mepexoa naHueBbIn

Mepexon pacTpybHbIn

MaTpybok driaHewl-pacTpyd

MaTpybok duraHel-pacTpyd KOMMEHCaLMOHHbIN

V Ay A A

I

YP

OoPI

OoP

oo

XPr

XPo

Xo

XP

MoP

MoPK

b.9

6.10

B.11

b.12

5.13

b.14

b.15

b.16

b.17

b.18



MaTpybok doriaHew, - rMagKkni KoHew,

[lBOVHON pacTpyd

[lBonHon pacTpyd KOMMNEeHCaLMOHHbI

Bbinyck pacTpy6HbIi

Bbinyck ¢pnaHuesbIn

MNoxapHas noacTaeka pacTpybHas

TponHuK pacTpyb-chrnaHel, ¢ NoXXapHoW
NMoACTaBKOW

TpoViHuK pacTpy6-draHeL, ¢ NoXxapHoOn

NMoOACTaBKON

KpecT pacTtpy6-chnaHeL

KpecT pacTpybHbiv

KpecT chnaHueBbIn

T

~

1 X1

S B

Mer

aP

APK

BP

Bo

nne

nnTPo®

nnTo

KP®

KP

Ko

b.19

b.20

b.21

b.22

b.23

b.24

6.25

b.26

b.27

b.28

b.29



KpecT pacTpyb-chnaHeL, ¢ noxapHon NoaCcTaBKo MMKP® b.30
n )_{ }—-(

KpecT (hnaHueBbI C NOXapHOW NOACTaBKON : MrKo b.31
Mydota ceepTHas : MC b.32
Mydbra HaaBwxHasn ):(' MH B.33
3arnywka donaHueBas I 30 b.34
MNoxkapHas noacTaBka ¢onaHueBas I O I nneo Bb.35

MpumevaHus
1 Tvnbl N OCHOBHLIE pa3Mepbl pacTpyOHOroO 1 dnaHLEBOr0 COegMHEHUI YKa3aHbl B MPUoXxeHnn B.

OCHOBHble pa3mepbl NpuMBeAEHbl B COOTBETCTBUM C PEKOMEHAALMSMM MEXOYHApPOA4HOro cTaHaapTa
MOCT P NCO 2531 (ncnonHeHune A) u TOCT 5525 (ncnonHeHwue b).

2 Pa3Mepr COEeANHUTENbHBIX YacTen n npenernbHble OTKIOHEHNA Ha 3T pa3Mepbl NpeayCMOTPEHbI

Aans nsgenuin 6e3 nokpblTusi. Macchbl pacTpyOHbIX COEANHUTENBHbBIX YacTel NpUBEAEHbI AN
pacTpybHoro coeguHeHust Tuna "TYTON".

PucyHok B.1 - PactpybHoe coeauHeHue tuna "RJ"
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Tabrmuya B.1
Pasmepbl B MunnnmeTpax
YcnoBHbIN Jil DE Ry S ! 4 i
npoxop, DN
80 156 03 iy 7.2 3 ] 85 127 5,0
100 173 118 e 72 3 ] 91 135 5,0
125 205 114 T 1.2 3 ] 95 143 5,0
150 229 170 T 7.8 3 ] 101 150 5,0
200 287 995 T 84 3 ] 106 160 5,5
250 345 974 2190 3 ki 106 165 5,5
300 401 326 96 3 ki 106 170 5,5




350 452 40 10,2 2110 180 6,0

3787 5

400 513 108 25 115 190 6,0
429 5%

500 618 12,0 25 120 200 6,0
532 5%

PucyHok B.2 - PactpybHoe coeanHeHue tuna "TYTON"
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Tabrmua B.2

Pa3smepbl B MyunnumeTpax

YcnoBHbIv npoxog, & DE Ry S 1)

DN

80 140 oy 72 e 80
98 3™

100 163 h 7,2 Ky 88

118 37



125

150

200

250

300

350

400

500

600

700

800

900

1000

190

217

278

336

393

448

500

604

713

824

943

1052

1158

+L10
144

+L10
-2.9

170

+1.0
222 "

+L0
=51

274

+%.IZI
326

+L0
54

378

+10
429 7

+10
532 **

+1.0
1048 "

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

15,6

16,8

18,0

+i,jl2l
3

+i,jl2l
3

+i,jl2l
3

+%5IZI
3

+%5IZI
3

+3,5
=3,0

+3,5
=3,0

+3.5
=20

+3.5
=20

91

94

100

105

110

110

110

120

120

150

160

175

185



PucyHok B.3

- ®dnaHey

1=
A

DD, | D

Tabrmua B.3

0Tl

Pa3Mepr B MUnnnMeTpax

DN PN
oap

80 10
16

100 10

WNcnonHeHne A

Ly Iy
200 160
220 180

133

153

19 8

DN

19

19

NcnonHeHne b

200

220

160

180

138

158

19

22



125

150

200

250

300

350

400

16

10

16

10

16

10

16

10

16

10

16

10

16

10

16

250

285

340

400

455

505

520

565

580

210

240

295

350

355

400

410

460

470

515

525

183

209

264

319

367

427

432

477

484

19

23

23

23

28

23

28

23

28

28

31

12

12

12

16

16

19

19

20

22

24,5

24,5

26,5

24,5

28,0

250

285

340

395

445

505

565

210

240

295

350

400

460

515

188

212

268

320

370

430

482

19

23

23

23

23

23

26

12

12

16

16

24

24

26

28

28

30

32



500

600

700

800

900

1000

PucyHok B.4 - TponHuk pactpy6-cnaHey

10

16

10

16

10

16

10

16

10

16

10

16

670

715

780

840

895

910

1015

1025

1115

1125

1230

1255

620

650

725

770

840

950

1050

1160

1170

582

606

682

721

797

791

904

898

1004

998

1111

1115

28

34

31

37

31

37

34

40

34

40

37

43

20

20

24

24

28

28

26,5

31,5

30

36

32,5

39,5

35

43

37,5

46,5

40

50

670

780

895

1015

1115

1230

620

725

840

950

1050

1160

585

685

800

905

1005

1115

26

31

31

34

34

37

20

20

24

24

28

28

34

36

40

44

46

50



o 1

Tabnvua b.4

dn

Pa3mepbl B MyunnumeTpax

DN dn

80x80

100x80

100x100

125x80

125x100

125x125

]
| DU DR P | 1.X
DN
s, !
ram—ees i :
l"I
WcnonHeHne A
CtBon OTpocTok
S L S Ly
7,0 175 7,0 150
72 165 7,0 170
7.2 195 72 180
75 175 7,0 185
75 195 72 195
7.5 225 7.5 200

McnonHeHne B

CtBon

7,0

7,2

7,2

7,5

7,5

7,5

250

250

300

300

300

400

OTpocTok

7,0

7,0

7,2

7,0

7,2

7,5

150

175

200

175

175

225



150x80

150x100

150x125

150x150

200x80

200x100

200x125

200x150

200x200

250x80

250x100

250x150

250x200

250x250

300x80

7,8

7,8

7,8

8,4

8,4

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,0

180

200

230

260

180

200

235

260

320

185

205

265

320

380

185

7,0

7,2

7,5

7,8

7,0

7,2

7,5

7,8

8.4

7,0

7,2

7,8

8,4

9,0

7,0

200

205

215

220

225

230

240

245

260

165

270

280

290

300

290

7,8

7,8

7,8

7,8

8,4

8.4

8,4

8,4

8.4

9,0

9,0

9,0

9,0

9,0

9,6

300

300

400

400

300

400

400

400

500

300

400

400

500

500

300

7,0

7,2

7,5

7,8

7,0

7,2

7,5

7,8

8,4

7,0

7,2

7,8

8,4

9,0

7,0

200

200

200

250

225

225

225

225

300

250

250

250

275

300

275



300x100

300x150

300x200

300x250

300x300

350x100

350x150

350x200

350x250

350x350

400x100

400x150

400x200

400x250

400x300

9,6

9,6

9,6

9,6

9,6

10,2

10,2

10,2

10,2

10,2

10,8

10,8

10,8

10,8

10,8

210

265

325

380

440

205

270

325

385

495

210

270

325

385

440

7,2

7,8

8,4

9,0

9,6

7,2

7,8

8,4

9,0

10,2

7,2

7,8

8,4

9,0

9,6

300

310

320

330

340

330

340

350

360

380

360

370

380

390

400

9,6

9,6

9,6

9,6

9,6

10,2

10,2

10,2

10,2

10,2

10,8

10,8

10,8

10,8

10,8

400

400

500

500

600

400

400

500

500

600

400

500

500

500

600

7,2

7,8

8,4

9,0

9,6

7,2

7,8

8,4

9,0

10,2

7,2

7,8

8,4

9,0

9,6

275

275

300

300

300

300

300

300

325

350

325

325

350

350

350



400x400

500x100

500x200

500x400

500x500

600x200

600x400

600x600

700x200

700x400

700x700

800x200

800x400

800x600

800x800

10,8

12,0

12,0

12,0

12,0

13,2

13,2

13,2

14,4

14,4

14,4

15,6

15,6

15,6

15,6

560

215

330

565

680

340

570

800

345

575

925

350

580

1045

1045

10,8

7,2

8,4

10,8

12,0

8,4

10,8

13,2

8,4

10,8

14,4

8,4

10,8

13,2

15,6

420

420

440

480

500

500

540

580

525

555

600

585

615

645

675

10,8

12,0

12,0

12,0

12,0

13,2

13,2

13,2

14,4

14,4

14,4

15,6

15,6

15,6

15,6

600

400

500

800

800

500

800

900

500

800

1100

600

800

1000

1200

10,8

7,2

8,4

10,8

12,0

8,4

10,8

13,2

8,4

10,8

14,4

8,4

10,8

13,2

15,6

400

375

400

425

500

450

475

550

500

525

600

550

575

625

700



900x200 16,8 355 8,4 645 16,8 600 8,4 600

900x400 16,8 590 10,8 675 16,8 800 10,8 650
900x600 16,8 1170 13,2 705 16,8 1000 13,2 675
900x900 16,8 1170 16,8 750 16,8 1300 16,8 750
1000x400 18,0 360 10,8 705 18,0 800 10,8 700
1000x600 18,0 595 13,2 735 18,0 1000 13,2 725
1000x1000 18,0 1290 18,0 765 18,0 1400 18,0 800

O603Ha4eHne TpoHUKa pacTpyb-doinaHeL, co cTBOMOM ycroBHoro npoxoaa 400 MM 1 C OTPOCTKOM
ycroBHoro npoxoga 150 mm, coeguHervem "TYTON", ncnonHenue A:

TpoiHuk TP® 400x150 (T) A

PucyHok B.5 - TponHUK pacTpyOHbIN
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: DN
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L h
Tabrmua B.5
Pasmepbl B MUnnumeTpax
DN = da WcnonHeHne A NcnonHeHune b
51 Ly 53 Ly 51 Ly 53 Ly
80x80 7,0 175 7,0 85 7,0 250 7,0 115
100x80 7.2 165 7,0 90 72 250 7,0 125
100x100 7.2 195 7,2 100 72 300 7.2 150
125x80 75 175 7,0 105 75 300 7,0 150
125x100 7.5 195 72 115 75 400 7.2 300

125x125 7,5 225 7,5 115 7,5 400 7,5 200



150x80

150x100

150x150

200x80

200x100

200x150

200x200

250x100

250x150

250x200

250x250

300x100

300x150

300x200

300x250

7,8

7,8

7,8

8,4

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

9,6

180

200

260

180

200

260

320

205

265

320

380

210

265

325

380

7,0

7,2

7,8

7,0

7,2

7,8

8,4

7,2

7,8

8,4

9,0

7,2

7,8

8,4

9,0

120

125

130

145

150

155

160

190

190

190

190

220

220

220

220

7,8

7,8

7,8

8,4

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

9,6

300

300

400

300

400

400

500

400

400

500

500

400

400

500

500

7,0

7,2

7,8

7,0

7,2

7,8

8,4

7,2

7,8

8,4

9,0

7,2

7,8

8,4

9,0

150

150

200

200

200

200

250

200

250

250

250

250

250

250

250



300x300

350x100

350x200

350x250

350x300

350x350

400x200

400x250

400x300

400x400

500x100

500x200

500x300

500x400

500x500

9,6

11,9

11,9

11,9

11,9

11,9

12,6

12,6

12,6

12,6

14,0

14,0

14,0

14,0

14,0

440

205

325

495

495

495

325

440

440

560

215

330

450

565

680

9,6

8,4

9,8

10,5

11,2

11,9

9,8

10,5

11,2

12,6

8.4

9,8

11,2

12,6

14,0

220

220

240

245

250

260

260

265

270

280

295

310

315

335

350

9,6

11,9

11,9

11,9

11,9

11,9

12,6

12,6

12,6

12,6

14,0

14,0

14,0

14,0

14,0

600

400

500

500

600

600

500

500

600

600

400

500

600

800

800

9,6

8,4

9,8

10,5

11,2

11,9

9,8

10,5

11,2

12,6

8,4

9,8

11,2

12,6

14,0

300

250

300

300

300

300

300

300

300

350

350

350

350

400

400



600x200

600x300

600x400

600x500

600x600

15,4

15,4

15,4

15,4

15,4

340

460

570

800

800

9,8

11,2

12,6

14,0

15,4

360

365

390

400

460

15,4

15,4

15,4

15,4

15,4

500

600

800

800

900

9,8

11,2

12,6

14,0

15,4

400

400

450

450

450

O603Ha4eHne TPOoHKKa pacTpybHOro co CTBOMOM ycroBHoro npoxoaa 400 MM 1 C OTPOCTKOM

ycrnosHoro npoxoga 150 mm, coeguHervem "TYTON", ncnonHeHue A:

TpouHuk TP 400x150 (T) A

PucyHok b.6 - TponHuk donaHueBbIn

dn

DN

Tabnvua 6.6




Pa3smepbl B MynnumeTpax

DN = dn WcnonHeHve A WcnonHerve b
5 L Ry Ly R I Ry Ly

80x80 7,0 330 7,0 165 7,0 300 7,0 150
100x80 7,2 360 7,0 175 7,2 400 7,0 175
100x100 7,2 360 7,2 180 7,2 400 7,2 200
125x80 7,5 400 7,0 190 7,5 450 7,0 175
125x100 75 400 7,2 195 7,5 450 7,2 175
125x125 75 400 7,5 200 7,5 450 7,5 225
150x80 7,8 440 7,0 205 7,8 500 7,0 200
150x100 7,8 440 7,2 210 7,8 500 7,2 200
150x125 7,8 440 7,5 215 7,8 500 7,5 200
150x150 7,8 440 7,8 220 7,8 500 7,8 250
200x80 8,4 520 7,0 235 8,4 600 7,0 225

200x100 8,4 520 7,2 240 8,4 600 7,2 225



200x125

200x150

200x200

250x100

250x150

250x200

250x250

300x80

300x100

300x150

300x200

300x250

300x300

350x100

350x150

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

9,6

9,6

9,6

10,2

10,2

520

520

520

700

700

700

700

800

800

800

800

800

800

850

530

7,5

7,8

8,4

7,2

7,8

8,4

9,0

7,0

7,2

7,8

8,4

9,0

9,6

7,2

7,8

240

250

260

275

275

325

350

295

300

310

350

375

400

470

340

8,4

8.4

8,4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

9,6

9,6

9,6

10,2

10,2

600

600

600

600

600

600

600

600

600

600

600

600

600

600

600

7,5

7,8

8,4

7,2

7,8

8,4

9,0

7,0

7,2

7,8

8,4

9,0

9,6

7,2

7,8

225

225

300

250

250

275

300

275

275

275

300

300

300

300

300



350x200

350x250

350x350

400x100

400x150

400x200

400x250

400x300

400x400

500x100

500x200

500x400

500x500

600x200

600x400

10,2

10,2

10,2

10,8

10,8

10,8

10,8

10,8

10,8

12,0

12,0

12,0

12,0

13,2

13,2

850

645

850

900

900

900

665

900

900

1000

1000

1000

1000

1100

1100

8,4

9,0

10,2

7,2

7,8

8,4

9,0

9,6

10,8

7,2

8,4

10,8

12,0

8,4

10,8

325

360

425

350

350

350

390

450

450

400

400

500

500

450

550

10,2

10,2

10,2

10,8

10,8

10,8

10,8

10,8

10,8

12,0

12,0

12,0

12,0

13,2

13,2

600

600

700

600

600

600

600

800

800

600

600

800

1000

600

800

8,4

9,0

10,2

7,2

7,8

8,4

9,0

9,6

10,8

7,2

8,4

10,8

12,0

8.4

10,8

300

325

350

325

325

350

350

350

400

375

400

425

500

450

475



600x600

700x200

700x400

700x700

800x200

800x400

800x600

800x800

900x200

900x400

900x600

900x900

1000x400

1000x600

1000x1000

13,2

14,4

14,4

14,4

15,6

15,6

15,6

15,6

16,8

16,8

16,8

16,8

18,0

18,0

18,0

1100

650

870

1200

690

910

1350

1350

730

950

1500

1500

990

1650

1650

13,2

8,4

10,8

14,4

8,4

10,8

13,2

15,6

8,4

10,8

13,2

16,8

10,8

13,2

18,0

550

525

555

600

585

615

645

675

645

675

705

750

735

765

825

13,2

14,4

14,4

14,4

15,6

15,6

15,6

15,6

16,8

16,8

16,8

16,8

18,0

18,0

18,0

1100

800

1000

1200

800

1000

1400

1400

800

1000

1400

1500

1000

1400

1600

13,2

8,4

10,8

14,4

8,4

10,8

13,2

15,6

8,4

10,8

13,2

16,8

10,8

13,2

18,0

550

500

525

600

550

575

625

700

600

650

675

750

700

725

800



O603Ha4YeHne TpoHUKa daraHLLEBOro CO CTBOJSIOM YCITOBHOro npoxoga 400 MM 1 C OTPOCTKOM

ycrnoBHoro npoxoga 150 mm, ucnonHexve A:

TpotiHuk T® 400x150 A

PucyHok B.7 - KoneHo pacTpy6 - rmagkum KoHew

Tabrmua B.7

Pa3smepbl B MyunnumeTpax

Fan WcnonHeHne A
o L
80 8,1 102,4

312

350

NcnonHeHne b

8,1

150

350

230



100

125

150

200

250

300

350

400

450

500

600

700

800

900

1000

8.4

8,8

9,1

9,8

10,5

11,2

11,9

12,6

12,6

14,0

15,4

100,0

148,8

150,0

200,0

280,0

300,0

410,0

430,0

430,0

550,0

645,0

340

374

390

440

583

550

580

625

625

715

805

400

425

450

500

500

500

550

600

700

850

8.4

8,8

9,1

9,8

10,5

11,2

11,9

12,6

12,6

14,0

15,4

16,8

18,2

19,6

21,0

200

225

250

300

300

300

350

400

450

500

550

600

700

750

800

400

425

450

500

500

500

550

600

650

700

850

900

1000

1050

1100

240

240

240

240

240

240

250

250

250

250

360

360

360

370

370



O603Ha4eHVe korneHa pacTpyd - rmagKkuin KoHeL, ¢ ycrioBHbIM npoxogom 300 MM, coeanHeHeMm
"TYTON", ucnonHexue A:

Kornero YPI 300 (T) A

PucyHok b.8 - KoneHo cpnaHueBoe

PucyHok B.8 - KoneHo donaHuesoe

Tabnvua B.8

Pa3smepbl B MyunnumeTpax

Fan Y McnonHeHune A McnonHeHve b



80

100

125

150

200

250

300

350

400

500

600

700

800

900

1000

7,0

7,2

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

15,6

16,8

18,0

165

180

200

220

260

350

400

450

500

600

700

800

900

1000

1100

150

200

225

250

300

300

300

350

400

500

550

600

700

750

800



O603Ha4eHne korneHa ¢rnaHLeBoro ¢ ycrnoBHbIM npoxogom 300 MM, ncnonHeHune A:

KoneHro Y® 300 A

PucyHok B.9 - KoneHo pacTpy6Hoe

PucyHok B.9 - KoneHo pacTtpybHoe

Tabnvua B.9

Pa3smepbl B MynnumeTpax

Fan McnonHeHne A WcnonHeHne B

80 7,0 100 7,0 180



100

125

150

200

250

300

350

400

450

500

600

700

800

900

1000

7,2

7,5

7,8

8,4

9,0

9,6

9,6

10,8

12,0

13,2

14,4

15,6

120

150

170

220

270

320

410

430

550

780

720

800

7,2

7,5

7,8

8.4

9,0

9,6

9,6

10,8

12,0

12,0

13,2

14,4

15,6

16,8

18,0

240

265

290

340

340

340

300

450

500

600

610

660

760

820

870



O603Ha4eHne korneHa pacTpybHoro ¢ ycrnosHbIM npoxogom 150 mm, coeguHeHnem "TYTON",
ucnonHexve b:

Konero YP 150 (T) b

O603Ha4eHne korneHa pacTpybHoro ¢ ycrnosHbIM npoxogom 300 MM, coeauHeHnem "RJ", ncnonHeHuve
A

KorneHo YP 300 (RJ) A

PucyHok 5.10 - OTBOA pacTpyoO - rmaakMm KoHew

P 'ffﬁmff//”’ e "'v

Tabrmua B.10

P83Mepbl B MUnnnmMeTpax

DA WNcenonHeHne A WcnonHernve b

o o= o= o= o= N I o= o= o= o=

10°C* 15°C* 30°C* 45°C* 10 °C* 16 °C* 30°C*  45°C*



80

100

125

150

200

250

300

350

400

450

500

600

700

800

8,1

8,4

8,8

9,1

9,8

10,5

11,2

11,2

12,6

14

15,4

30

33

36

40

46

50

65

65

70

85

95

240

243

261

284

311

255

274

235

238

250

287

38

33

49

40

66

75

65

100

110

135

155

248

243

274

284

331

260

274

270

278

300

357

44

50

57

65

80

95

110

125

140

170

200

253

260

283

309

345

270

280

295

308

335

412

55

65

76

87

109

130

155

175

200

240

285

265

274

301

331

374

300

315

345

368

405

529

8,1

8,4

8,8

9,1

9,8

10,5

11,2

11,2

12,6

12,6

14,0

15,4

16,8

18,2

75

80

80

85

85

90

95

100

100

105

105

115

120

130

125

166

186

205

245

245

245

286

326

365

414

446

485

564

170

206

226

250

290

295

300

336

376

420

459

501

545

634

125

167

187

206

246

246

246

288

327

367

416

448

488

567

170

207

227

251

291

296

301

338

377

422

461

503

548

637

126

169

189

209

249

249

249

291

331

372

422

454

494

575

171

209

229

154

294

299

304

341

381

427

467

509

554

645

129

172

193

214

255

255

255

298

340

381

433

466

507

590

174

212

233

259

300

305

310

348

390

436

478

521

567

660



900 - - - - - - - - - 19,6 135 606 671 609 674 617 682 633 698

1000 - - - - - - - - - 21,0 145 645 720 648 723 657 732 674 749

* TekcT OOKyMeHTa COOTBEeTCTBYET OpurnHany. - I'Ipmmeanme n3rotoButensi 6asbl AaHHbIX.

O603Ha4eHne oTBOAA pacTpyd - rMadKui KOHeL, C LeHTpanbHbIM yrrioM 15°, ycroBHbIM npoxogom 800
MM, coeauHernem "TYTON", ucnonHenme A:

Omeod OPI 800x15° (T) A

PucyHok B.11 - OTBOA pacTpyOHbIN

Hecnonkenye A Hcnoawenne b

Tabnumua B.11

Pasmepbl B MunnumMeTpax

Fan Y WcnonHeHne A NcnonHeHne b

o = @ =22°30' ®=45° ¢ G=q0° @ =150 @ =30° @ =45°
11°15'



80

100

125

150

200

250

300

350

400

500

600

700

800

900

7,0

7,2

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

15,6

16,8

30

30

35

35

40

50

55

60

65

75

85

95

110

120

40

40

50

55

65

75

85

95

110

130

150

175

195

220

55

65

75

85

110

130

150

175

195

240

285

330

370

415

30

40

40

40

40

40

40

50

50

60

60

60

60

70

95

126

146

165

205

205

205

236

276

354

386

425

504

536

95

127

147

166

206

206

206

238

277

356

288

428

507

539

96

129

149

169

209

209

209

241

281

362

394

434

515

547

99

132

153

174

215

215

215

248

290

373

406

447

530

563



1000 18,0 130 240 460 70 575 578 587 604

O6o03Ha4yeHne oTBOAA pacTPYOHOrO C LeHTparbHbIM yrioM 45°, ycnoBHbIM npoxogomM 400 mm,
coeguHervem "TYTON" n rabaputHeIMK pasmepamu, cnosHeHve A:

Omeod OP 400x45° (T) A

O6o3Ha4eHne oTBOAa pacTpybHOro ¢ LeHTpasnbHbIM yriom 22°30', ycrnoBHbIM npoxogomM 100 mm,
coegvHeHvem "RJ" n rabaputHelMK pasmepamu, ucnosnHeHve A:

Omeod OP 100x22 °30' (RJ) A

O603Ha4YeHne 0TBOAA pacTPyOHOrO C LieHTparbHbIM yrrioMm 45°, ycrnoBHbIM npoxogom 400 mm,
coeauHeHviem "TYTON" n rabaputHbiMy pasmepamu, ucrnonHeHue b:

Omeod OP 400x45° (T) b

PucyHok 5.12 - OtBoA chnaHueBbIN

Tabrmua B.12

P33Mepbl B MUnnInMMeTpax



DN

80

100

125

150

200

250

300

350

400

500

600

700

7,0

7,2

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

WcnonHenne A

o =45°

130

140

150

160

180

350

400

300

325

375

425

480



800 15,6 530

900 16,8 580

1000 18,0 1000

O603Ha4eHre oTBOAA GraHLLEBOTO C LIeHTparbHbIM yriom 45°, ycrnoBHbIM npoxogom 400 mm,
ucnosnHexue A:

Omeod O® 400x45° A

PucyHok B.13 - NMepexopn pacTtpy6 - rmagkun KoHew,

Tabrnvua 6.13

Pasmepbl B MyunnumeTpax

DN =y WcnonHeHve B



100x80

125x80

125x100

150x80

150x100

150x125

200x80

200x100

200x125

200x150

250x100

250x150

250x200

300x125

7,2

7,5

7,5

7,8

7,8

7,8

8.4

8,4

8,4

8,4

9,0

9,0

9,0

9,6

7,0

7,0

7,2

7,0

7,2

7,5

7,0

7,2

7,5

7,8

7,2

7,8

8,4

7,0

250

300

250

350

300

250

450

400

350

300

500

400

300

550

90

90

90

90

90

90

90

90

90

90

90

90

90

90



300x150 9,6 7,2 500 90

300x200 9,6 8.4 400 90

300x250 9,6 9,0 300 90

O603Ha4eHne nepexoga pacTpyo - rmagkum KoHew, ¢ ycroBHbIM npoxogom 200x100 mm coeguHeHnem
"TYTON", ucnonuexve b:

lepexod XPI 200x100 (T) b

PucyHok B.14 - Nepexopn pacTtpy6-chnaHey

B L
SI:
1 Er;
32
|
DN| _ ) R I L | dn
]
Tabrmua B.14
Pa3smepbl B MyunnumeTpax
DN = da NcnonHeHne b



100x80

125x80

125x100

150x80

150x100

150x125

200x80

200x100

200x125

200x150

250x100

250x150

250x200

300x125

300x150

7,2

7,5

7,5

7,8

7,8

7,8

8,4

8,4

8.4

8,4

9,0

9,0

9,0

9,6

9,6

7,0

7,0

7,2

7,0

7,2

7,5

7,0

7,2

7,5

7,8

7,2

7,8

8,4

7,0

7,2

200

250

200

300

250

200

400

350

300

250

450

350

250

500

450



300x200

300x250

350x150

350x200

350x250

350x300

400x200

400x250

400x300

400x350

500x350

500x400

600x400

600x500

700x500

9,6

9,6

10,2

10,2

10,2

10,2

10,8

10,8

10,8

10,8

12,0

12,0

13,2

13,2

14,4

8,4

9,0

7,8

8,4

9,0

9,6

8,4

9,0

9,6

10,2

10,2

10,8

10,8

12,0

12,0

350

250

550

450

350

250

550

450

350

250

450

350

550

350

550



700x600 14,4 13,2 350

800x600 15,6 13,2 550
800x700 15,6 14,4 350
900x700 16,8 14,4 550
900x800 16,8 15,6 350
1000x800 18,0 15,6 550
1000x900 18,0 16,8 350

O603Ha4eHne nepexona pacTpyd-dnaHey, ¢ ycrnosHbIM npoxogom 200x100 mm, coeguHeHnem
"TYTON", ucnonuexwve b:

lNepexod XP® 200x100 (T) b

PucyHok B.15 - NMepexopn conaHueBbIN

DN




Tabrnvua 6.15

Pa3smepbl B MynnumeTpax

DN dn

100x80

125x80

125x100

150x80

150x100

150x125

200x80

200x100

200x125

200x150

250x100

WcnonHeHvne A

7,2

7,5

7,8

8,4

7,0

7,2

7,5

7,8

200

200

200

300

McnonHeHvne B

7,2

7,5

7,5

7,8

7,8

7,8

8.4

8,4

8,4

8,4

9,0

7,0

7,0

7,2

7,0

7,2

7,5

7,0

7,2

7,5

7,8

7,2

200

250

200

300

250

200

400

350

300

250

450



250x150

250x200

300x125

300x150

300x200

300x250

350x300

400x350

450x400

500x400

600x500

700x600

800x700

900x800

1000x900

9,0

9,6

10,2

10,8

11,4

12,0

13,2

14,4

15,6

16,8

18,0

8,4

9,0

9,6

10,2

10,8

10,8

10,0

13,2

14,4

15,6

16,8

300

300

300

300

300

600

600

600

600

600

600

9,0

9,0

9,6

9,6

9,6

9,6

10,2

10,8

11,4

12,0

13,2

14,4

15,6

16,8

18,0

7,8

8.4

7,0

7,8

8.4

9,0

9,6

10,2

10,8

10,8

12,0

13,2

14,4

15,6

16,8

350

250

500

450

350

250

250

250

250

350

350

350

350

350

350



O603Ha4eHne nepexona cnaHueBoro ¢ ycrnoBHbIM npoxogom 900x800 mm, ncnonHeHune A:

lMepexod X® 900x800 A

PucyHok B.16 - lMepexopn pacTpyOHbIN

DM

- dn

&
\

PucyHok B.16 - Mepexon, pacTpyOHbIi

Tabrmua B.16

Pa3smepbl B MyunnumeTpax

DN = da WcnonHeHne A
S S
100x80 72 7,0

125x80 7,5 7,0

90

140

WcnonHeHvne B

7,2

7,5

7,0

7,0

200

250



125x100

150x80

150x100

150x125

200x80

200x100

200x125

200x150

250x100

250x125

250x150

250x200

300x125

300x150

300x200

7,5

7,8

7,8

7,8

8,4

8,4

8,4

9,0

9,0

9,0

9,6

9,6

7,2

7,0

7,2

7,5

7,2

7,5

7,8

7,5

7,8

8,4

7,8

8,4

100

190

150

100

250

200

150

300

250

150

350

250

7,5

7,8

7,8

7,8

8,4

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

7,2

7,0

7,2

7,5

7,0

7,2

7,5

7,8

7,2

7,5

7,8

8,4

7,0

7,8

8,4

200

300

250

200

400

350

300

250

450

400

350

250

500

450

350



300x250

350x200

350x250

350x300

400x250

400x300

400x350

450x350

450x400

500x350

500x400

600x400

600x500

700x500

700x600

9,6

10,2

10,2

10,2

10,8

10,8

10,8

11,4

11,4

12,0

12,0

13,2

13,2

14,4

14,4

9,0

8,4

9,0

9,6

9,0

9,6

10,2

10,2

10,8

10,2

10,8

10,8

12,0

12,0

13,2

150

360

260

160

360

260

160

260

160

360

260

460

260

480

280

9,6

10,2

10,2

10,2

10,8

10,8

10,8

11,4

11,4

12,0

12,0

13,2

13,2

14,4

14,4

9,0

8,4

9,6

9,6

9,0

9,6

10,2

10,2

10,8

10,2

10,8

10,8

12,0

12,0

13,2

250

450

250

250

450

350

250

400

300

500

400

600

400

600

400



800x600 15,6 13,2 480 15,6 13,2 600

800x700 15,6 14,4 280 15,6 14,4 400
900x700 16,8 14,4 480 16,8 14,4 600
1000x800 18,0 15,6 480 18,0 15,6 600
1000x900 18,0 16,8 280 18,0 16,8 400

O603Ha4eHre nepexoga pacTpybHoro ¢ ycrnoeHbIM npoxogom 200x100 mm, coegmHeHnem "TYTON",
ucnonHexve A:

lMepexod XP 200x100 (T) A

PucyHok B.17 - MaTpy6ok ¢pnaHen-pactpy6

El 5| _ -
Ll o e e e
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Tabrmua B.17

Pa3Mepr B MUnnnmMeTpax



DN

80

100

125

150

200

250

300

350

400

500

600

700

800

WcnonHeHne A

7,2

7,2

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

15,6

130

130

135

135

140

145

150

155

160

170

180

190

200

WcnonHeHne b

7,2

7,2

7,2

7,8

8,4

9,0

9,6

10,2

10,8

12,0

13,2

14,4

15,6

100

100

100

100

100

150

150

150

150

150

250

250

250



900 16,8 210 16,8 300

1000 18,0 220 18,0 300

O603Ha4eHne naTpydka dunaHel-pacTpyb ¢ ycroBHbIM npoxogom 400 mm, coeanHeHnem "TYTON",
ucnonHexve A:

lMampy6ok INOP 400 (T) A

PucyHok B5.18 - [aTpy6ok ¢pnaHey-pacTpy6 KOMNEeHCaLNOHHbIN

Tabrmua 6.18

Pa3Mepr B MUnnnmMeTpax

DN I I oy D 4 ome. M e, M LLERIEE



100 146 172 220 180 19 8 4

125 152 180 250 210 19 8 4
150 162 190 280 240 23 8 4
200 170 202 340 295 23 8 6
250 175 206 400 350 23 12 6
300 181 216 445 400 23 12 6
400 200 232 565 515 26 16 6
500 220 255 670 620 26 20 8
600 240 275 780 725 31 20 8
700 260 295 895 840 31 24 12
800 280 315 1015 950 34 24 12
900 300 335 1115 1050 34 28 14
1000 320 355 1230 1160 37 28 14

O603Ha4eHne naTpydka duraHel-pacTpyd KOMMEHCALMOHHbIN C YCIoBHLIM npoxogom 400 Mm,
ucnonHexve b:

lNMampy6ok komrneHcayuoHHbIU NOPK 400 b



PucyHok B5.19 - NMaTpy60ok cbnaHew - rmagkuin KoHew,

rad " rad rad P Fad i rad rd Fd Fal Fa i ra rad i Fa i

DN

Tabrnvua 6.19

Pa3smepbl B MyunnumeTpax

DN

80

100

125

150

200

McnonHenne A

Ry L

7,2 350
7,2 360
7,2 370
7,8 380
8,4 400

McnonHeHne b

7,2

7,2

7,2

7,8

8,4

300

350

350

350

350



250 9,0 420 9,0 350

300 9,6 440 9,6 400
350 10,2 460 10,2 400
400 10,8 480 10,8 400
500 12,0 520 12,0 450
600 13,2 560 13,2 500
700 14,4 600 14,4 500
800 15,6 600 15,6 600
900 16,8 600 16,8 600
1000 18,0 600 18,0 600

O603Ha4eHre naTpydka duaHel, - rMagKui KoHew, ¢ yCroBHbIM npoxogom 200 MM, ncnosnHexve b:

MNMampy6ok MNeI 200 b

PucyHok B5.20 - [IBonHon pacTpy6b
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Tabrnvua 6.20

Pasmepbl B M

DN

80

100

125

150

200

250

300

350

nnnMmeTpax

WcnonHeHne b

7,2

7,2

7,2

7,8

8,4

9,0

9,6

10,2

20

20

20

20

20

20

20

20



400 10,8 20

500 12,0 30
600 13,2 30
700 14,4 30
800 15,6 30
900 16,8 40
1000 18,0 40

O6o3Ha4eHne gBonHoro pacTtpyba ¢ ycnosHbiM npoxogom 200 mm, coegmHeHnem "TYTON",
ucnonHeHve b:

MNMampy6ok [P 200 (T) b

PucyHok B5.21 - 1BoHOM pacTpy6 KoMneHcaunoHHbIN



Tabnmuya B.21

PaSMepr B MUnnnMmMeTpax

DN WcnonHeHve b

L L D DE d 2w
100 320 200 180 118 M16 4+4
150 340 210 240 170 M20 4+4
200 340 210 295 222 M20 4+4
250 350 220 350 274 M20 6+6
300 350 220 402 326 M20 6+6

O603Ha4YeHne ABOMHOIO pacTpyba KOMMEHCALMOHHOIO € YCroBHbIM npoxogom 400 mm, ncnonHeHve b



LlsouiHol pacmpy6 komneHcayuoHHbIU [JPK 400 b

PucyHok B5.22 - Bbinyck pacTpybHbIn

Tabrmua B.22

Pa3MeprBIMMﬂHMMeTan

YCcnoBHbIN

cTBONa

250

250

300

300

oTpocTka %

100

150

100

150

WcnonHeHve b

DE de s ) I I I
274 18 90 72 250 250 75
274 170 9,0 78 250 250 50
326 18 96 72 250 275 100
326 170 96 78 250 275 75

14

14

15

15



350

350

400

400

500

500

600

600

700

700

800

800

900

900

1000

100

150

100

150

100

150

150

200

150

200

200

300

200

300

300

378

378

429

429

532

532

635

635

738

738

842

842

945

945

1048

118

170

118

170

118

170

170

222

170

222

222

326

222

326

326

10,2

10,2

10,8

10,8

12,0

12,0

13,2

13,2

14,4

14,4

15,6

15,6

16,8

16,8

18,0

7,2

7,8

7,2

7,8

7,2

7,8

7,8

8,4

7,8

8,4

8,4

9,6

9,4

9,6

9,6

250

250

250

250

400

400

450

450

500

500

500

500

500

500

500

300

300

325

325

375

425

425

450

450

500

525

575

575

625

675

124

99

149

124

201

175

227

201

279

253

305

253

356

304

326

16

16

17

17

19

19

20

20

20

20

22

25

24

26

26



1000 400 1048 429 18,0 10,8 500 700 304

O603Ha4eHMe BbiMycka pacTpyOHOro co CTBOSIOM ycrioBHoro npoxoga 800 MM 1 C OTPOCTKOM
ycrnosHoro npoxoga 300 mm, coeanHeHvem "TYTON", nicnonHexue b:

Beinyck BP 800x300 (T) b

PucyHok B5.23 - Bbinyck ¢pnaHueBbin

Tabrnvua 6.23

Pa3smepbl B MyunnumeTpax

YCrOBHbIN WcnonHerve b

cteona & orpocTka 4% DE e 5 | 4 Ly g
250 100 274 118 9,0 7,2 300 250 75
250 150 274 170 9,0 7,8 300 250 50

14

14



300

300

350

350

400

400

500

500

600

600

700

700

800

800

900

100

150

100

150

100

150

100

150

150

200

150

200

200

300

200

326

326

378

378

429

429

532

532

635

635

738

738

842

842

945

118

170

118

170

118

170

118

170

170

222

170

222

222

326

222

9,6

9,6

10,2

10,2

10,8

10,8

12,0

12,0

13,2

13,2

14,4

14,4

15,6

15,6

16,8

7,2

7,8

7,2

7,8

7,2

7,8

7,2

7,8

7,8

8,4

7,8

8,4

8,4

9,6

9,4

300

300

300

300

300

300

500

500

550

550

600

600

700

700

700

275

275

300

300

325

325

375

425

425

450

450

500

525

575

575

100

75

124

99

149

124

201

175

227

201

279

253

305

253

356

15

15

16

16

17

17

19

19

20

20

20

20

22

25

24



900 300 945 326 16,8 9,6 700 625 304 26

1000 300 1048 326 18,0 9,6 700 675 326 26

1000 400 1048 429 18,0 10,8 700 700 304 26

O603Ha4eHne Bbinycka ¢hnaHLeBoro co CTBOMOM ycroBHOro npoxoga 800 MM 1 ¢ OTPOCTKOM
ycnoHoro npoxoga 300 mm, ucnonHexve b:

Bbinyck BO 800x300 b

PucyHok B.24 - NMoxapHas noacTtaBka pacTpybHas

[eTtanb noctpoeHnsa donaHua nog NoXapHbIA KpaH



PucyHok B.24 - MNoxapHas nogcTaBka pacTpybHas

Tabrnvua 6.24

Pasmepbl B MyunnumeTpax

YcnoBHbIN Npoxop,
cteoma, LV

100

125

150

200

250

300

NcnonHeHne b

DE g
118 8,4
144 8,4
170 9,1
222 9,8
274 10,5
326 11,2

190

200

195

245

245

245

225

250

250

275

300

325



O603Ha4eHne NoXapHOWN NogCcTaBKkM pacTpyOHOM CO CTBOMOM YCrioBHOro npoxoga 200 mm,

coeauHeHem "TYTON", ucnonHenve b:

lNodcmaska 1P 200 (T) b

PucyHok B.25 - TponHuk pactpy6-tnaHen, ¢ noxxapHou noacTaBKomn

Tabrmua B.25

PaSMepr B MUnnnMeTpax

YCnoBHbIN guameTp NcnonHeHne b

cTBOMA oTpoCTKa DE e &
DN i

100 100 118 118 8,4
150 100 170 118 9,1

150 170 170 9,1

8,4

8,4

9,1

200

200

200

200

200

250

225

250

250



200 100 222 118 9,8 8,4 200 225 275

150 222 170 9,8 9,1 200 225 275
200 222 222 9,8 9,8 250 300 275
250 150 274 170 10,5 9,1 200 250 300
200 274 222 10,5 9,8 250 275 300
250 274 274 10,5 10,5 250 300 300
300 200 326 222 11,2 9,8 250 300 325
250 326 274 11,2 10,5 250 300 325
300 326 326 11,2 11,2 300 300 325

O603Ha4YeHVe TpoHUKa pacTpyb-donaHeL, ¢ NoXapHOWM NogCTaBKOM CO CTBOJSIOM YCJIOBHOIO Npoxona
250 MM 1 oTpocTkoM ycnosHoro npoxoga 200 mMm, coeguHeHnem "TYTON", ucnonHexve b:

TpotHuk NINTP® 250x200 (T) b

PucyHok B.26 - TpoHUK cbnaHueBbIN C NOXXapHOM NOACTaBKOMU



Tabrmua B6.26

Pa3Mepr B MUnnnmMeTpax

YCnoBHbIN gnameTp

cTBona
DN

100

150

200

250

OTPOCTKa
adn

100

100

150

100

150

200

150

NcnonHeHne b

DE

118

170

170

222

222

222

274

de

118

118

170

118

170

222

170

8,4

9,1

9,1

9,8

9,8

9,8

10,5

8,4

8,4

9,1

8,4

9,1

9,8

9,1

225

250

250

275

275

275

300

Fo
S 5 58 .-_.;;,4-’

200

200

250

225

225

300

250

200

250

250

300

300

300

300



200 274 222 10,5 9,8 300 275 300

250 274 274 10,5 10,5 300 300 300
300 200 326 222 11,2 9,8 325 300 300
250 326 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O60o3Ha4eHne TporiHUKa hnaHLEeBOro ¢ NoXapHor NoA4CcTaBKOM CO CTBONOM YcrioBHoro npoxoaa 300
MM 1 OTPOCTKOM YCroBHOro npoxoga 250 mm, ucrosnHeHve b:

Tpouruk MNT® 300x250 b

PucyHok B.27 - KpecT pactpy6-chnaHewn

DN

PucyHok B.27 - KpecT pacTpy6-dnaHel



Tabrnvua b6.27

Pa3smepbl B MyunnumeTpax

DN dn

100x80

100x100

125x100

150x150

200x100

200x150

200x200

250x100

250x150

250x200

WcnonHeHne B

CrtBon

7,0

7,2

7,5

7,8

8,4

8.4

8,4

9,0

9,0

9,0

125

150

150

200

200

200

250

200

200

250

OTpocTok

7,0

7,2

7,2

7,8

7,2

7,8

8,4

7,2

7,8

8,4

175

200

175

250

225

225

300

250

250

275



250x250

300x100

300x150

300x200

300x250

300x300

350x100

350x200

350x300

350x350

400x200

400x300

400x400

500x200

500x400

9,0

9,6

9,6

9,6

9,6

9,6

10,2

10,2

10,2

10,2

10,8

10,8

10,8

12,0

12,0

250

200

200

250

250

300

200

250

300

300

250

300

300

250

400

9,0

7,2

7,8

8,4

9,0

9,6

7,2

8,4

9,6

10,2

8,4

9,0

10,8

8,4

10,8

300

275

275

300

300

300

300

300

325

350

350

350

400

400

425



500x500

600x400

600x500

600x600

700x500

700x600

700x700

800x600

800x700

800x800

900x700

900x800

900x900

1000x700

1000x800

12,0

13,2

13,2

13,2

14,4

14,4

14,4

15,6

15,6

15,6

16,8

16,8

16,8

18,0

18,0

400

400

400

450

400

500

550

500

600

600

600

600

650

600

600

12,0

10,8

12,0

13,2

12,0

13,2

14,4

13,2

14,4

15,6

14,4

15,6

16,8

14,4

15,6

500

475

500

550

550

550

600

625

625

700

645

700

750

750

800



1000x900 18,0 700 16,8 800

1000x1000 18,0 700 18,0 800

O603Ha4eHne kpecTa pacTpyb-cnaHel, co cTBosioM ycnoBHoro npoxoga 400 MM U C OTPOCTKOM
ycrnosHoro npoxoaa 200 mm, coeanHeHvem "TYTON", ncnonHexue b:

Kpecm KP® 400x200 (T) b

PucyHok B5.28 - KpecTt pacTpybHbIn
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Tabrmua B.28

DN = da WcnonHeHne b



100x80

100x100

125x100

150x100

150x150

200x100

200x150

200x200

250x100

250x150

250x200

250x250

300x100

CtBon

7,0

7,2

7,5

7,8

7,8

8,4

8,4

8,4

9,0

9,0

9,0

9,0

9,6

125

150

150

150

200

200

200

250

200

200

250

250

200

OTpocTok

7,0

7,2

7,2

7,2

7,8

7,2

7,8

8,4

7,2

7,8

8,4

9,0

7,2

125

150

150

150

200

200

200

250

200

250

250

250

250



300x150

300x200

300x250

300x300

350x100

350x200

350x300

350x350

400x200

400x300

400x400

500x200

500x400

500x500

600x400

9,6

9,6

9,6

9,6

10,2

10,2

10,2

10,2

10,8

10,8

10,8

12,0

12,0

12,0

13,2

200

250

250

300

200

250

300

300

250

300

300

250

400

400

400

7,8

8,4

9,0

9,6

7,2

8,4

9,6

10,2

8,4

9,0

10,8

8,4

10,8

12,0

10,8

250

250

250

300

250

300

300

300

300

300

350

350

400

400

450



600x500

600x600

700x500

700x600

700x700

800x600

800x700

800x800

900x700

900x800

900x900

1000x700

1000x800

1000x900

1000x1000

13,2

13,2

14,4

14,4

14,4

15,6

15,6

15,6

16,8

16,8

16,8

18,0

18,0

18,0

18,0

400

450

400

500

550

500

600

600

600

600

650

600

600

700

700

12,0

13,2

12,0

13,2

14,4

13,2

14,4

15,6

14,4

15,6

16,8

14,4

15,6

16,8

18,0

450

450

500

500

550

550

550

600

600

600

650

650

700

700

700



O603Ha4eHne kpecTa pacTpybHOro co CTBOSIOM YCSOBHOIO npoxoga 600 MM 1 C OTPOCTKOM
ycrosHoro npoxoga 400 mm, coeanHeHvem "TYTON", nicnonHexue b:

Kpecm KP 600x400 (T) 5

PucyHok B.29 - KpecT chnaHueBbIn
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Tabrmua B.29
Pa3mepbl B MUnnMMeTpax
DI = NcnonHeHne b
CtBOn OTpocTok



100x80

100x100

125x100

150x100

150x150

200x100

200x150

200x200

250x100

250x150

250x200

250x250

300x100

300x150

300x200

7,0

7,2

7,5

7,8

7,8

8.4

8,4

8.4

9,0

9,0

9,0

9,0

9,6

9,6

9,6

200

200

225

250

250

300

300

300

300

300

300

300

300

300

300

7,0

7,2

7,2

7,2

7,8

7,2

7,8

8,4

7,2

7,8

8,4

9,0

7,2

7,8

8,4

175

200

175

200

250

225

225

300

250

250

275

300

275

275

300



300x250

300x300

350x100

350x200

350x300

350x350

400x200

400x300

400x400

500x200

500x400

500x500

600x400

600x500

600x600

9,6

9,6

10,2

10,2

10,2

10,2

10,8

10,8

10,8

12,0

12,0

12,0

13,2

13,2

13,2

300

300

300

300

350

350

300

400

400

300

400

500

400

500

550

9,0

9,6

7,2

8,4

9,6

10,2

8,4

9,0

10,8

8,4

10,8

12,0

10,8

12,0

13,2

300

300

300

300

325

350

350

350

400

400

425

500

475

500

550



700x500 14,4 500 12,0 550

700x600 14,4 600 13,2 550
700x700 14,4 600 14,4 600
800x600 15,6 700 13,2 625
800x700 15,6 700 14,4 625
800x800 15,6 700 15,6 700
900x700 16,8 700 14,4 675
900x800 16,8 700 15,6 700
900x900 16,8 750 16,8 750
1000x700 18,0 700 14,4 750
1000x800 18,0 700 15,6 800
1000x900 18,0 800 16,8 800
1000x1000 18,0 800 18,0 800

O603Ha4YeHne kpecTa naHLEeBOro Co CTBOSIOM YCIOBHOMO npoxoga 600 MM 1 C OTPOCTKOM YCITOBHOIO
npoxoga 400 mm, ucnornHeHve b:

Kpecm K® 600x400 b



PucyHok B.30 - KpecTt pactpy6-thnaHen ¢ noxxapHo noacTtaBKomn

Tabrnvua 6.30

Pa3smepbl B MyunnumeTpax

YCnoBHbIN gruameTp

cTBona
DN

100

150

200

OTpOCTKa dn

100

100

150

100

150

WcnonHeHne B

DE

118

170

170

222

222

de

118

118

170

118

170

8,4

9,1

9,1

9,8

9,8

8,4

8,4

9,1

8,4

9,1

200

200

200

200

200

200

200

250

225

275

225

250

250

275

275



200 222 222 9,8 9,8 250 300 275

250 150 274 170 10,5 9,1 200 250 300
200 274 222 10,5 9,8 250 275 300
250 274 274 10,5 10,5 250 300 300
300 200 326 222 11,2 9,8 250 325 325
250 326 274 11,2 10,5 250 325 325
300 326 326 11,2 11,2 300 325 325

O603Ha4eHne kpecTa pacTpyb-cnaHeL, ¢ NoxapHOV NOACTaBKOM CO CTBOMOM yCroBHOMO npoxoda 200
MM 1 C OTPOCTKOM YCIoBHOro npoxoga 150 mm, coegunHennem "TYTON", ucnonHexwne b:

Kpecm MIKP® 200x150 (T) 6

PucyHok B.31 - KpecT chnaHueBbIN ¢ NoOXXapHOM NOACTaBKOMN



Tabnvua B6.31

Pa3smepbl B MyunnumeTpax

YcnoBHbIN AnameTp WcnonHeHve b

cTeora otpoctka %  DE de 5 5 L I Iy

DN

100 100 118 118 8,4 8,4 225 200 200

125 100 144 144 8,4 8,4 250 225 225

150 100 170 118 9,1 8,4 250 200 250
150 170 170 9,1 9,1 250 250 250

200 150 222 170 9,8 9,1 275 225 300
200 222 222 9,8 9,8 275 300 300

250 150 274 170 10,5 9,1 300 250 300



200 274 222 10,5 9,8 300 275 300

250 274 274 10,5 10,5 300 300 300
300 200 326 222 11,2 9,8 325 300 300
250 326 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O603Ha4YeHne kpecTa aHLEBOro C NOXapHOW NOACTABKOM CO CTBOSIOM YCII0BHOMO npoxoga 250 mm
W C OTPOCTKOM ycrioBHoro npoxoaa 200 mm, ucnonHeHve b:

Kpecm TMNK® 250x200 b

PucyHok B.32 - MydTa cBepTHas
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Tabrnvua 6.32



Pa3mepbl B MynnumeTpax

YcrnoBHbih  McnonHenve b

npoxog
DN um
oo Loy 51y ok ok 5 5 4 bontbl

Uncn [OuameTp
o] pe3bobl

100 136 129 265 22 110,5 192 204 42 22 4 72 14 22 6 M20

150 191 181 280 22 1180 249 263 48 26 8 78 15 22 6 M20

200 246 232 285 22 120,5 306 322 52 28 11 84 16 22 6 M20

250 299 286 300 25 1250 361 379 55 30 12 90 16 25 6 M22

300 352 337 305 25 1275 416 434 60 35 13 96 17 25 6 M22

0O603Ha4YeHne MydTbl CBEPTHOM C YCNoBHbLIM npoxogoM 300 MM, ucnonHexve b:

Mygpma MC 300 5

PucyHok b.33 - MycdhTa HaaBmxHas
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Tabrnvua 6.33

Pasmepbl B MyunnumeTpax

DN

80

100

125

150

200

250

McnonHeHne A

109

130

156

183

235

288

7,2

7,2

7,2

7,8

8,4

9,0

160

160

165

165

170

175

NcnonHeHne b

116

137

163

189

241

294

7,2

7,2

7,2

7,8

8,4

9,0

260

265

265

280

285

300



300

350

400

500

600

700

800

900

1000

340

393

445

550

655

760

865

970

1075

9,6

10,2

10,8

12,0

13,2

14,4

15,6

16,8

18,0

180

185

190

200

210

220

230

240

250

346

398

449

553

657

760

865

968

1072

9,6

10,2

10,8

12,0

13,2

14,4

15,6

16,8

18,0

305

320

325

350

370

390

410

430

450

O603HaveHne MydTbl HAABWKHOW C YCrnoBHbIM npoxogom 300 mMm, coegmHeHnem "TYTON",

ucnonHeHune A:

Mycpma MH 300 (T) A

PucyHok B.34 - 3arnywka cdonaHueBas



Tabrnvua 6.34

Pa3smepbl B MyunnumeTpax

DN

80

100

125

150

200

250

300

350

WcnonHeHne A

19,0

19,0

19,0

19,0

20,0

22,0

245

24,5

16,0

16,0

16,0

16,0

17,0

19,0

20,5

20,5

160

180

210

240

295

350

400

460

200

220

250

285

340

400

455

505

19

19

19

23

23

23

23

23

LT,

12

12

16

WcnonHeHne B

21,0

22,5

22,5

23,0

24,5

26,0

27,5

29,5

19,0

19,5

19,5

20,0

21,5

23,0

23,5

25,5

160

180

210

240

295

350

400

460

200

220

250

285

340

395

445

505

18

18

18

22

22

22

22

22

LT,

12

12

16



400

500

600

700

800

900

1000

24,5

26,5

30,0

32,5

35,0

37,5

40,0

20,5

22,5

25,0

27,5

30,0

32,5

35

515

620

725

840

950

1050

1160

565

670

780

895

1015

1115

1230

28

28

31

31

34

34

37

16

20

20

24

24

28

28

30,0

33,0

36,0

38,5

41,5

44,0

47,0

26,0

29,0

31,0

33,5

36,5

39,0

42,0

515

620

725

840

950

1050

1160

565

670

780

895

1015

1115

1230

O603Ha4eHne 3arnyLwku crnaHueson ycrnosHoro npoxoga 400 mm, ncnonHeHue A:

Baanywka 30 400 A

PucyHok B.35 - lNoxapHas noactaBka onaHueBas

25

25

30

30

34

34

37

16

20

20

24

24

28

28



Tabrmua B.35

Pa3Mepr B MUINnMMeTpax

YCnoBHbIN guameTp McnonHeHne b
CTBOSA, DN
DE 5 L L

100 118 8,4 225 200
150 170 9,1 250 250
200 222 9,8 275 300
250 274 10,5 300 300
300 326 11,2 325 300

O603Ha4YeHVe NoxapHoO NogcTaBKkM hnaHLEeBON CO CTBOSIOM YCITOBHOro npoxoga 300 mm,
ucnosnHexue b:

lNoxapHas nodcmaska 1@ 300 6 TY 1460-035-50254094-2008
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