1 ycnoBusa nPMUMEHEHMUA

TpybonpoBoabl N KONOALbLI ABASOTCA TEXHUNYECKUMU KOHCTPYKLUMSAMK, NpU
COOPYXXEHUN KOTOPbIX A8 YCTOMYMBOCTU MU dKCMyaTaumMoHHOM 6e30nacHOCTH
6oNnblLOE 3HaUYEeHMEe NMeeT B3aMMOAENCTBME BCEX COCTABHbIX YacTen, yknaaka
Tpy6 1 3acbinka TpaHweun. BaxxHbiMK ycnosusMu 6esynpedyHon paboThl
TEXHMYECKOr0 COOPYXEHUS SABNSAETCS KaK nocrasnsemMoe obopyaoBaHue:
Tpy6bl, GUTUHIN, YNAOTHUTENIbHbIE 2N1IEMEHTbI, TaK U NPOM3BOAUMbIE HA MecCTe
cTpouTesnibHble paboTbl: co34aHMe OCHOBbI, NOACkINKA, TpybHbIe coeanHeHus,
6okoBas M OCHOBHas 3achblnka.

Tpy6bl O CNNOLWHOM CTEHKON U DUTUHIK
ao DN 600

u3 Tepaoro BX (PVC-U)
I 6

podunuposaHHble Tpybbl M dUTUHMU 20 DN 600
u3 teepgoro MBX (PVC-U)
Tpyb

pyObl U UTUHIW U3 BCNEHEHHOTO 20 DN 600
tepgoro MBX (PVC-U)

NS BbIMNONHEHUS U KOHTPOIS NpoKnaaku Tpyb TpebyeTcs cOOTBETCTBEHHO
06YyYEHHbIN M OMbITHbIA NEPCOHAs, KOTOPbIA MOXET OLEHUTb Ka4yecTBO
BbIMONIHEHHbIX paboT B COOTBETCTBUM C 3TON MHCTPYKUMEN. MoapsavmK,
NPUBNEKAEMbIN 3aKa34YMKOM A1 BbINOSIHEHUS 3TUX paboT, AONXKEH UMETb
HeobxoAMMYyo KBanndukaumnto. ITo AOSIHKEH NMPOBEPUTL 3aKasumK.

KpoMe Toro, BbINOSIHEHMIO NOANEXaT AeNCTBYOWME Npasuia TEXHUKN
6e3onacHOCTM NpodeccnoHasibHbIX COK30B, NpaBuia A4OPOXHOI0 ABUXKEHNS U
npaBuna obecnedvyeHnsa 6esonacHOCTM paboumx MecT Ha goporax u apyrmx
3a1eMCTBOBAHHbIX B paboTtax MecTax.

2 O6nacrtb NpuMeHeHusn

MonMMepHble KaHanM3auMoHHble TPy6bl U DUTUHIUN NPUMEHSIIOTCS, Kak
NpaBuIo, ANs TPAHCNOPTUPOBAHMS CTOYHbIX BOA, KOTOpPble HE MMEIoT
MOCTOSIHHbIX TeMMepaTyp BbileE:

45 °C ana DN < 400
35 °C ana DN > 400

Tpy6bl U PUTUHIM NPUTOAHBLI AN OTBOAA XMMUYECKN arpeCCUBHbIX BOZ (CM.
Takxe ATV A 115) c nokasaTtenem pH oT 2 (kncnasa cpega) no 12 (ocHoBHas
cpena). OHM yCcTOMYMBBI K 6bITOBLIM CTOYHbIM Bogam no DIN 1986-3. Mpwu



OTBOAE MNPOMbILLUIEHHbIX CTOKOB C/ieqyeT noJib3oBaTbCca npunoxeHnem K DIN
8061.

2.1 lNpumeHeHne 6e3 ctaTnyeckoro 060CHOBaHUS

NMpumeHeHune Tpyb u dutnHros u3 Teepaoro NBX 6e3 cneunanbHbIX
cTaTn4yecknx o60CHOBAHWN BO3MOXHO NMpu cobnogeHnn cneayowmx
yCNOBWUM:

- Harpy3ka oT TpaHcrnopTa He npesblwaeT knacca SLW 30 no DIN 1072 (ao
30 TOHH)

- MnHuManbHas rnybuHa 3anoxeHusa Tpybonposoga A0 Bepxa Tpybbl noa
TpaHCNOpPTHbIMK NyTAMK 1,0 M No4 NOBEPXHOCTAMM 6€3 TPaHCMOPTHbIX NMyTeN
0,8 m

- MakcuManbHasa rnybuHa 3anoxeHus Tpybonposoaa 6,0 M npu npoknaake B
TpaHwesx C MMHUManbHou wupuHon no DIN 4124 6e3 TpaHCNOPTHOM
HarpysKu.

MakcuManbHas rnybuHa 3anoxeHuns 4,0 M B 3HaUNTENbHO 60/1€e WUPOKUX
TpaHLUEeax 1 Npu Bo3BeAEeHMU HacbINKn, 6e3 TPaHCNOPTHOW Harpysku.
MakcuManbHas rnybuHa 3anoxeHus 3,5 M B 3HaUUTENbHO 60/1€e WUPOKUX
TpaHLWeaX U Npu Bo3BeAEHUM HacbiNM, C TPA@HCMOPT- HON Harpy3KOM.

- MaTepuan ans BbINMOJIHEHUS OCHOBaHUSA B 30He TpybonpoBoaa
cal y < 20,5 kH/mM3, cal y = 22,5 Grad

XapakTtepuctnku rpyHta no DIN 1055-2, tabnumua 1 u 2 ¢ y4eTOM CBSA3HbIX
CMeLUaHHbIX FPYHTOB corflacHo pasgena 5 u 6. K HuM B cootBeTcTBUM C DIN
18196 MOXHO OTHeCTU B HebnaronpusaTHOM cnydae cnefytowme rpyHThbl:

CMeCb rpaBuA C CYr/IMHKOM

CMeCb rpaBus C rnmHom

CMeCb necka C CYr/iMHKOM

CMeCb necka € rnmHoun - Ycnosusa xpaHeHns no DIN EN 1610.

NMpoknagka B 30He rPYHTOBbLIX BOZ pa3peLlaeTcs TOSIbKO B TOM C/ly4dae, ecnm
npeaycMOTpeHbl Mepbl N0 obecrneyeHno Hepa3MbiBaHUA HaCbIMHOMO
MaTepuana (HanpuMmep, yknagka B c/i0e rpaBMmHOro punbTpa).

2.2 lNpuMeHeHne co cTtaTnyeckmMm o60CHOBaAHMEM

B cnyyae OTKNOHEHUMIW OT yKa3aHHbIX Bbllle YC/I0BUN HEOBXO0ANMO
npefocTaBUTb CcTaTuveckoe obocHoBaHMe cornacHo ATV A 127. Ana y4déTta
BCEX BaXXHbIX MapamMeTpoB 0b6bekTa BO BpeMsi CTPOUTENbCTBA peKOMeHAyeTCs
npeacTaBuTb B OpraHn3auunio, 3aHMMatloLWLYyCa Npoknagkon Tpyb, a Takxe
N3roTOBUTENIO TPYO aHKETHbIN NINCT C UCXOAHBLIMU AAHHLIMU MO 0O6BLEKTY,



KOTOPbIA MOXET O6blTb OAHOBPEMEHHO AOKYMEHTOM A/ pa3MeLleHns
noapsiaa, 3anoJ/IHEHHbIW 3aKa3uynkoM obbekTa.

2.3 Hecywas cnocobHoCcTb 1 aeopMnpyeMocTb

Harpy3ku oT 3acbINMHOro MaTtepuana U TpaHCnopTa BCeraa Bbl3blBatoT
PaBHO3HAYHYIO OTBETHYIO peaKLMI CO CTOPOHbI MPYHTA, B KOTOPbIN Y/10XeHa
Tpyb6a. OHM KOHLUEHTPUPYIOTCH Ha KOMMOHEHTAX CUCTEMbI FPYHT/Tpyba C
6onbluen XECTKOCTbI. 3eMNS B 30HE NMPOKIaAKN, UMeeT XECTKoCTb B 10 -
200 pa3 60nbWy MO CpaBHEHMIO C MOJIMMEPHON KaHanu3aumMoHHOM Tpy6bon.
[ONns npyMMeHeHns NosIMMEpPHbIX KaHaNnU3aunMoHHbIX Tpy6 3TO 3HAUUT, UTO
yNJOTHEHME rpyHTa 1 ero ,,06bEM" B 30He TpybonpoBoaa onpenenstoT
BennYnHy gedopmaumm Tpybbl. ECnn gocturHyta Heobxoammas ans
BOCMPUSATUSA HArpy3Ku cteneHb YnaoTHEHUS, TO ganbHenwmne gedopmaumm
Tpy6 npakTUyeckn He BO3HUKAIOT.

BusyanbHas oueHka n usmepeHus gedopmauunm aarT ceegeHus o6
YNJIOTHEHUU FPpyHTa B 30He TpybonpoBoaa 1, cnefoBaTesibHO, KavyecTBe
npoknagku. Takon KOHTPOJSIb MOXHO MPOBECTU Cpa3y nocne nNpokiagkun Tpy6
nnn B ntoboe apyroe spems. BepTukanbHasa anutenbHas gedopmaums Tpyb B
COH6paHHOM COCTOSSHUM N HaXOASALWMXCS NOA HArpy3KOW He A0JIKHA
npesbiwaTb 6% cornacHo ATV A 127. 21o obycnaBnmBaeT npeaesibHoe
3HadyeHue aedopMaumnmn cpasy nocne npoknagkun B 4%. MNpu HeNMHENHON
npoknaake anutenbHasa gedopmaums MOXeT cocTaBnAaTb 9%. IT1o
obycnasnueaeT npefesibHOe 3HavYeHne aedopMaunm cpasy nocne Npokiagku
B 7%.

MNpuBeaeHHble 34eCb 3HAaYEeHUS AedopMaummn He ABASITCA FPaHUYHbIMK, a
SIBMIAOTCSA TaK Ha3biBaeMon 90%-KBaHTUbHOW oueHKon. OHW NpeacTaBnsioT
cobon CTaTUCTUYECKN MOSTyYEHHOE MO N3MEPEHMSAM 3HAYEeHMe, KOTOpoe nmeeT
MecTo B 90% m3MepeHUn Ha yyacTke Tpybonposoga. Kak MakcMmanbHoe
3HavyeHue gedopMaunn B OTAENbHbIX TOUKAX A0MNYCTUMbI Bbosiee BbiCOKKMe
3Ha4YeHus, KoTopble He yKa3aHbl B ATV. Mo pe3ynbTataM MexayHapoAHbIX
nccnepgosaHuin (cMm. ISO/TR 7073, nspgaHme 1988) MOryT NpMMeEHSATLCH
cneayoume 3HadeHnsa gedopMaunm ans KpaTKOBPEMEHHOIO N AJINTENIbHOro
nepuoaa.

Tabnvua 1 3Hauenuma gedopmauum no ISO/TR 7073

Dedopmaumna, %
cpenHas MaKCUManbHas
KpaTkoBpeMeHHas (go 3 s 5
MecsueB Nocsie NpoKNaaKkn)
3a ANUTEeNbHbLIN Nepuog 8-10 15

OTO MakcuMarsnbHble 3Ha4YeHns B Ntobon Touke yyacTka Tpybonposoaa.



3 TpaHCNOPTUPOBKA U XpaHeHUue

Mocne nonyyeHmns Tpyb, GUTUHIOB N KOMMAEKTYOWMX 415 COeANHEHUNI NX
HeobxoanMo nposepuTb. ObeperanTe Tpybbl U PUTUHIM OT NMOBPEXAEHUN.
Ona norpyskun v pasrpysku Tpy6b, Y/IOXKeHHbIX Ha NOAAOH, N 0COBeHHO Tpyo,
He YJ/I0XXEHHbIX Ha NOAAOH, PEKOMEHAYETCSH UCMONb30BaTb LWUMPOKNE PEMHU
Wnun gpyruve waasauwme cpencrtsa. Tpybbl, HE Y/I0XXEHHbIe HA NOAAOHbI,
AO/DKHbI NPW TPAHCNOPTUPOBKE MO BO3MOXHOCTU ONMpaTbCsa NO BCEU ANIMHE.
Ob6eperanTe Tpybbl OT yAapHbIX HArpy3oKk, 0CO6eHHO Npu HU3KNX
TeMmnepaTtypax. Bce yactn TpybonpoBoaoB AO/KHbI XPAHUTLCA Tak, YTobbl He
NPONCXOANN0 UX 3arpsa3HeHuns. [nga cknaguposaHusa HeobxoamMmo obecneunTb
HaAeXHble onopbl, He Bbi3biBatowmne gedpopmaumm Tpy6. Tpybbl HE Ha
noaaoHaxX MOXHO wTabenMposaTtb C NPOKAAA0OYHbIMU AOCKAMK Uin 6e3 HUX.
Mpu aToM pacTpybbl Tpyb A0MKHBI CBOOOAHO BbICTYNaTh 3a wrtabenb. Tpybhl,
cB0o60AHO nexalwme B Wwrabensx, Hy>XHO 3aKpenuTb, YTo6bl He AONYCTUTb UX
CKaTblBaHMSA. BbicoTa wrtabennpoBaHus He AOMXKHA nNpeBblwaTtb 2 M, 4TObbI
He neperpyxaTtb Tpybbl B HMXHen yacTu wrtabens. He gonyckante KOHTaKTa
C BellecTBaMu, KOTOpble MOryT noBpeanTb Tpybbl. Tpybbl U PUTUHIN MOXHO
XPaHUTb Ha OTKPbITOM BO3A4yXe. YNNOTHUTENbHbIE MaTepuanbl U3 31acToMepa,
€CNIM OH HUKaK He 3alMLeH, Heb3s A0S0 XPaHUTb Ha OTKPbITOM BO34yXe
(kak npaBwuno, He 6onee 2 ner).

4 MoHTax Tpy6 n dputnHros

4.1 OnyckaHue n yknaaka

Mepen cb6opkor Tpyb n GUTUHIroB HEOH6XOAMMO NPOBEPUTL HaNume
BO3MOXHbIX MOBpexaeHnn. Takxe NnpoBepbTe 3HAK 3aBoAa- U3rotosBuTens,
HoMmep gonycka mnan DIN n o6o3HayeHmne Tpybbl. TONBKO TakK MOXHO
ybeanTbcs, 4TO NocTaBsieHHoe obopyaoBaHMe CcOOTBETCTBYET TpeboBaHMAM
3aKa3umka. Ykiagka nosiMMepHbIX KaHanm3aumoHHbIX Tpy6 n puUTHUHros
MOXeT OCYLLEeCTBNATLCHA B 3aBUCMMOCTM OT BECA U MECTHbIX YC/I0BUMN
BPY4YHYI0. He npuMeHanTe NogbeMHbIE MEXAaHU3Mbl U CTPOMbl, KOTOPblEe MOryT
noBpeanTb aneMeHTbl Tpybornposoaa. He gonyckaeTcsa UCnosib30BaTb KPHOKMU,
Lenu, TpOoChbl U Apyrmve BcnoMoraTefibHble CpeAcTBa, KOTOpPble MOryT nopesaTb
Tpy6bl OCTPbIMW KPOMKaMU, yaapuUTb UN COCKONb3HYTb. [puMeHanTe
obwenpuHATble TeK- CTU/IbHble peMHU. Kaxayo Tpyby 1 PUTUHT HYXHO
TOYHO OTMEPUTb, YUYUTbIBAsA YKJIOH N HanpasseHne. HeckosbKo pas
NpoBepbTe YPOBEHb pac- NMOSIOXEHUSA CaMOn ANIMHHOW Tpy6bl. Npu npokniaake
HY>XHO BblAEPXUBATb NPAMYHIO JIMHUIO U HEOOXOAUMBIN YKITOH.

4.2 Obpeska n obpaboTka KOHLOB Tpyb

O6pe3Ky cneayeT BbINOJHATbL NOA MPSIMbIM YI/1OM K OCU TPYO6bl.
PekoMeHAYEeTCS MCMOJ/b30BaTb MUY C MENKMMKU 3ybbsaMn nnm Tpybopes ans



NJacTMaccoBbIX Tpy6. 3ayCeHLUbl M HEPOBHOCTU HYXHO 3a4MCTUTb
noAX0oASWMM UHCTPYMEHTOM, HanpuMep, HanuIbHUKOM, LUMKIEA NN HOXOM.

Puc.1  Ckoc BcTaBnfieMoro KoHua Tpybol

Tabnuua 2 OpueHTHPOBOYHbIE pazMepbl b, MM

DN | 110 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 600
b 6 6 7 9 9 | 12 | 15 | 18 | 23

Ha o6pe3aHHbIX KOHUax Tpyb HY>XXHO CHATb ¢acky cornacHo Ta- 6avue 2.
OUTUMHIN HeNb3a YKOpauuBaTb, T.K. MHauye He byaeT obecrneyeHa
repMeTUUYHOCTb COEANHEHUS.

4.3 CoeanHeHune Tpyb

PacTpy6bbl U rnagkme KoHUbl Tpy6 AO0MKHbI 6biTb YUUCTBIMU U
HEMNOBPEXAEHHbIMU. 3aLUNTHbIE 3arnyLKku ¢ Tpy6 M GUTUHIOB cneayeT
yaoanaTb TONIbKO HENOCPEACTBEHHO Mepes BbINONHEHUEM COEAUHEHUNA.
KaHanmnsaumoHHble Tpybbl MafleHbKUX AMAaMETPOB MOXHO CO6MpaTb BPYUHYIO.
Ansa Tpy6 60/blUIMX ANAMETPOB UCMONb3YIOT noaxoasiune ycrtpoiictea. Tpy6bi
HY>XHO 3aZBuraTb KOHLEHTPUYECKUN, OAHY B APYTY0 B HanpaBieHUU MO OCU
Tpy6bl. MpoBepsiiTe TOYHOCTb HanpaB/IEHUS U NMPU HEOBXOAMMOCTHU
NCnpaBngiTe Nocne coeanHeHus.

4.3.1 PacTpybHble CTbIKOBble coeaNHEHUS

MNepen TeM KakK BbIMNONHUTbL COEANHEHNE, NMPOBEPbLTE OTCYTCTBUE AedEKTOB
YCTaHOBJIEHHbIX Ha 3aBoAe YNJIOTHEHUI N NPaBUIbHOCTb UX MONIOXKEHUS.



Cmaska obsazaTenibHO AO0/KHA ObITb YNCTOM M NOAXOAUTbL ANS 3TOW uenn. Mol
COBETYEM NPUMEHATb TOJIbKO peKOMeHAYyeMble 3aBOAOM CMa304Hble CpeacTBa.
HaHecuTe TOHKNIN CNOW CMa3KKM Ha BCTABASIEMbIN KOHEL, 1 B 30HE CO-
eanHeHus. MNepen TeM Kak coeanHaTb Tpybbl NnpoBepbTe, UTOObLI OCKU yXe
yNoXXeHHOW Tpybbl 1 BCTaBnsieMon Tpybbl nnn duUTMHra nexa- nm Ha o4HOM
npssMon. B 3aBncmMMocTu oT pa3smepa Tpybbl ANs 3aABUraHna rnagkoro KoHua
B pacTpyb6 MOXXHO MCNONb30BaTb NOABbEMHbIE YCTPOMUCTBA U CrieunanbHble
MOHTaXHble npucnocobneHns, npeanaraembie nrotoemrenem Tpyb.
CTblKOBble pacTpybHble cOeANHEHUS HE BOCMPUHMMAKOT MU BOCMPUHUMAIOT B
O4YeHb HEe3Ha4YUTENbHOM Mepe OCeBble Harpy3ku (Hanpumep, npu
OnpeccoBKe), MNO3TOMY He3aKpensieHHble GUTUHIN, HanpuMmep, OTBOAbI U
TPOMHWUKMN, CABUralOTCSA Noa AENCTBMEM BHYTPEHHEro AaBEeHUS.
3adukcnposatb cB0H60A- HO Nexawme TpybonpoBoabl MOXHO ynopaMn uUnm
3a)XMMmamm, obecneymBaoWLMMM YCTONYMBOCTb OT cABUra.

4.3.2 Kneesble MydTbl (oTAeNbHbIE MYdTbl) N3 MNBX

O6peskun Tpyb 13 TBepaoro NBX MOXHO MCNOAb30BaTb B AasibHENLLEM C
KneeBbiMU MydTamu. MNMpu 3TOM HYXHO: - yAanuTb 3ayCeHLbl OT 0bpe3ku
MUAON - OYNCTUTb BCTABASEMbIN KOHeL Tpybbl CHapyXu n Mmy@Ty BHYTpU OT
rpsi3v U UCTUPAHUSA. - HaHeCcTu knen THF Ha ouunweHHblIe NOBEPXHOCTH -
HaABWHYTb A0 yrnopa npukienBaemyo MydpTy Ha Tpyby - BbITEPETb U3TULLKN
Knea Bpemsa cxBaTblBaHWUS Kesd COCTaBnseT npuMmepHo 1 yac. Harpysky Ha
Tpyby (Hanpumep, Npu UCMNbITAHUN HA FrEPMETUYHOCTb) MOXHO NoAaBaThb
TonbKo Yepe3 3 - 4 yaca. Knen THF gonxeH cooTBeTcTBOBaTh npasunam GKR
R 1.1.7 n DIN 16970.

4.3.3 MNogkntoveHne K apyrmm Tpybonposoaam



PacTtpy6 uyryHHou Tpy6bi

PacTpyb uyryHHOIA YMNoTHEHWSA Maakmnii KoHel
TpyObI Tpybwl MBX

ERt

Maakuii KoHey Y4yryHHon Tpy6bl

IMmaaKmii KoHe ¥nMnoTHeHWA CoeauHUTENbHbIA
qyrﬁHHoﬁ prgu GA Set snemMeHT MNBX
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PacTpy6 kepamMmudyeckow Tpybbl noa Konbuo

PacTpyt KepaMmueckoi Konbuo CoeaAnHUTEeNbHbIA
TpyObl NoA KOMbLUO aneMeHT lNBX

L]
PacTpy6 L kepamuueckon Tpybbl
PacTpyb L CoequHUTENbHbI
KepaMuueckor Tpybbl aneMeHT MNBX
Magkun KoHew kepaMmudeckon TpybObl
Maakuii KoHew, YMAOTHUTENEHBIA PVC coeUHUTENbHBIA
kepamMudeckod TpyGel  npodunb natpybok
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PacTtpy6 uemMeHTHO-BONIOKHUCTOM TPYObI

PacTpybt LUEeMEeHTHO- PeamHoBOE CoegUHUMTENBHBIA 3nemeHT MNMBX
BONOKHWCTOM TPpyBbI YNNOTHEHME

1

Maaknii koHel ueMeHTHO-BONMOKHUCTON Tpybbl

I
| |
| |
J
|

rmaaKmii KoHeU UeMeHTHO- YMNoTHUTENBHOS PacTpyt MNBX
BONOKHMCTOH TPYGBI KoOAbUO
| I— -

PacTtpy6 6eToHHON TpyObl (Hanpumep, YNM4YHbIA
Ao AENMPUEMHMK)

YNMHYHBIA 0 ASNPHUEMHMEK
13 GeTona DIN4052

M= Ti

11 i MoyHT
11 1
11 11
11 i
L1 1]

MNnb3a gna npoxoda cted KGFP

TpybGa MNBx

MOHOMMTHBLIA GeToH

5 NU3rn6 Tpyb6hI

MMBKOCTb MONMMEPHbIX KaHanM3aUNOHHbIX TPpy6 M3 TepMonnacTUYHbIX
MaTepuasnoB NO3BOJSET NIErko afanTUpoBaTb UX K TPaHLWedAM, T.e. K
npoknagke Tpaccol. beaHanopHble KaHanM3auuoHHbIe TpybonpoBoAbl,
KOTOpble BCcerga NpokaaAbiBatoTCsa No NpPsSMon, MOXHO TakXe AS19 AMaMeTpoB
DN 110 - 200 npokniaabiBaTb, KaK NokasaHo Ha puc. 2. lpn 3TOM Henb34
npesBbIWaTb 3HAa4YEeHUS, NpMBeAeHHble B Tabnuue 3.



Puc. 2

MUzornyTeiii Tpybonposog

Tabnuua 3 MakcuManbHbIi pazMep h u pagu-
yc naruba R, B M. npu anuHe L:
DN 110 125 160 200
8 M 0,24 0,21 0,17 0,13
12 m 0,54 0,28 0,38 0,30
16 M 0,97 0,85 0,67 0,53
R 33 38 47 61

Tpy6bl NBX anametpom 6onbie DN 200 n3-3a BbICOKOW COBCTBEHHOM
XXECTKOCTU MOryT TOSIbKO HEMHOIO M3rnbaTtbcs. XoTsa HebonblmMe N3MeHeHUs
HanpaB/aeHMS BO3MOXHbI U Ang 3Tux Tpyb6. bnarogaps 6onbwomMy 3a30py B
pacTpybe n 6onbwioMy 06bEMY YNIOTHUTENBHOIO KOJbLA A/ BCEX pa3MepoB
BO3MOXHO AOMNOJHUTENIbHOE OTKNIOHEHME B pacTpybe. OHO CcOCTaBfsieET OKOJ10
0,5° (cooTBeTCcTBYET NPUMEPHO 5 CM OTKNIOHEHUS HA 5 M A/INHbI).

6 TpaHweu ana Tpyb6

6.1 TepMuHbI

Mocne BeeneHunsa esponencknx Hopm DIN EN 1610 naMeHunaco
TEPMUHONOMNA ONMUCAHUSA YCTPOWCTBA TpaHwewn. Ha puc. 3 BbIHOCKamMu
NOKa3aHbl 3TU NOHATUA NO HOBbIM CTaHAapTaM.



Puc. 3  YcTpoWMCTBO TpaHLWIEHN
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6.2 WWvpwvHa TpaHLwewn

\\:‘3\1&"'{ SN
“‘-\. rnybuxa go
\ Bepxa TpyObl

T rybuHa
TPaHLWeN
30Ha
00  Tpybonpoeoaa

[,
MogcTunawLwm
cnou

|

KOHCTpYKLI,VIFl TpaHLWeEWM A0J1PKHA MOo3BOJIATb NMPON3BOANTDb be3- OMnacHyr
BblEMKY IN'PpyYHTaA N MpaBUJIbHYO MPOKJ/1aaAKy TDY6 MuHMManbHas WNPUHa

TpaHWwenm B 3aBNCMMOCTU OT OTHECEHHOIO K HAPYy>XHOMY ANAMETPY YC/TIOBHOIO

aAnameTtpa DN, B cootBetctBum ¢ DIN 4124, npuBeneHa B Tabnuue 4.



Tabnuua 4 MuMHMManbHasA WWPUHA TPaHLUEW B
3aBUCUMOCTH oT gnameTtpa DN/OD

YCNOBHBIA MuHMManbHasa WupnHa [M]
ANaMeTp 3aKpenneHHbie He3aKpenneHHble TpaHLLen
DN TpaHLueu B>60° B <60°

> 225 DN/OD + 0,4 DN/OD + 0,40

>22580 | DN/OD +0,5 DN/OD + 0,5 DN/OD + 0,4
< 350

> 350 po DN/OD + 0,7 DN/OD + 0,7 DN/OD + 0,4
< 600

B faHHbIX DN/OD + x x/2 fABNAeTCA MMHUMaNbHLIM pabodnM NPpOCTPAHCTBOM MEX Ay
Tpy6oil M CTEHKOW TpaHWeW WKW KpenneHWeMm CTeHKWU TpaHwen. Mpu sTom DN/OD
YCNOBHbBIA AMAMETpP, OTHECEHHLIA K HApy>»XHOMY AMAMETPY, P yron oTKoca.

B Tabnuue 5 npeactaBneHa MUMHUManbHas WWPWUHa TpaHLWEN B

33aBMCMMOCTU OT eé FﬂyﬁHHbl.

Tabnuua 5 MMHMManbHasA WMpHUHA TPaHLLEH B

3aBUCUMOCTH OT FﬂYﬁHHbI

InybuHa TpaHwen [M] MuHUManbHas WwipuHa [M]
<1 MUHWManbHas WHUPWHA TPaHLLen
He YCTaHOB/EHa
>1<175 0,8
>175<4 09
>4 1

LLnpmnHa TpaHweun He Ao/HKHA NpeBbiwaTb MAaKCMManbHOro 3HavyeHus. Mpwu
yKfaake B TpaHlee HeCKosbknx Tpybonposoaos (HanpuMmep, noaatowen u
oTBOASLWEN IMHUN) HEO6XOAMMO YUMTbIBaTb MUHMMAlIbHblE PACCTOSIHUS,
3aBucALLME OT MaTepuasna n CUMCTeMbl. YCTPONCTBA, UCNob3yeMble ANs
BbIEMKW FPYHTA, AO/KHbl COOTBETCTBOBATb LWMPUHE TPaHLLIEN. DTO OTHOCUTCSH
TakXe K BbIMNOJIHEHUIO NOAKAOYEHUN K Tpybonposoay. UckntoveHnsa ans
MWHMMANIbHOM WNPUHbI TpaHwen OT MUHUMaNbHOM LWMPUHbI TPaHLLEN
BO3MOXHbl OTK/IOHEHMS B CNeAYOLWKNX cnyyasax: - ecnm paboune He
OMNyCKaltTCs B TpaHWelo, HanpuMmep, Nnpn pabote aBTOMaTU3MPOBAHHbIX
MexXaHW3MOB NPOKIaAKM - ecnin paboune He HaxoAATCSA B 30HE MexXAay
Tpy60onNpoBOAOM N CTEHKOW TpaHLEN - B CYXKEHUSAX U CTECHEHHbIX MecTax Bo



3TUX Cnydaax TpebyeTcsa NpeaycMaTpuBaTh Ha CTaAuM NPOEKTUPOBAHUS U
CTPOUTENIbCTBA 0CO6bIE MEPbI NMPEAOCTOPOXHOCTU.

7 CTtpouTenbHble MaTepualibl B 30He
TpybonpoBopaa

7.1 O6bwme nonoxxeHus

CTpouTtenbHble MaTepuasnbl, UCMOJSIb3yeMble B 30He TpybonpoBoaa, AO0KHbI
obecneumBaTb ASINTENBbHY YCTOMUYMBOCTb M AOCTATOYHYO HECYLLYo
CNOCO6HOCTL. MpK 3TOM OHUM HE AO/KHbI NoBpexaaTb MaTtepuan Tpy6. [ns
NpoduNMpoBaHHbIX TPYO yUnTbiBaNTE TakXe pekoMeHAaunm n3rotosmTenen
Tpy6. KaTeropnyecku 3anpeLlaeTcs UCNoib30BaTb CMEP3LWMNCS MaTepuan. B
TOM 4YKUC/ie HeNb34 3acbinaTb MEP3NbIN FPYHT.

7.2 HeHapyweHHada no4ysa

HeHapyLlweHHY0 NOYBY MOXHO MCMNO/b30BaTb TOSIbKO B TOM Clly4yae, eCc/in OHa
noAAaéTcs YNJAOTHEHMIO N HE COAEPXMUT BELLeCTB, KOTOpble MOryT NoBpeauTb
Tpy6bl: HanpuMmep, rpybble BKAOUYEHNS, MyCOp, OpraHn4Yeckuin matepuan,
KOMKW FWUHblI > 75 MM, CcHer v néa.

7.3 lNpwnBO3HbIE MaTepuansbl
[anee npuBeaeHbl MaTepuasbl, KOTOPbl€ MOXHO CYMTATb NOAXOAALLUUMMU.

- Cbiny4yne Matepmabl



Tabnuua 6 ®paKunOHHBIN COCTaB rpaBus

NpH NPpoCeMBaHNKN YEPE3 OAHO CHTO

Pa3mep [poceB npy cneaytoLLMX HOMUHENMBHbIX
cuTa [M] pasMepax sueliku cuTa, no secy [%]
Cuto 32 16 8
63 100 - -
315 85-100 100 -
16 0-25 85-100 100
8 0-5 0-25 85-100
4 - 0-5 0-25
2 - - 0-5
0,25 0-3 0-3 0-3

Tabnuua 7 ®paKUMOHHBIA COCTaB rpaBuA NpH
NpocenBaHMM Yepes HECKOIbKO CUT

Pasmep [poces npy cneayowmx HOMUHabHbIX
cuTa [M] pa3mepax yenku cuta, no secy [%]
Cuto 2/8 8/16 16/32
63 - 100
31,5 100 90 - 100
16 100 90-100 0-15
8 90 - 100 0-15 -
4 10 - 65 - -
2 0-15 - -
0,25 0-3 0-3 0-3

- lMecyaHbIV rpaBMn MakcuManbHbIM pasMepoM 20 MM, gons necka >15 %,
KoaddununeHT HepaBHoMepHocTn U =10.

- CMecb Menkoro webHs n apobnéHoro necka, MakCMMasbHbI pa3mep 11 MM.

- MaTepuanbl, Noay4yeHHble NyTeM BTOPUYHOM nepepaboTkn. B aToM cnydae
TpebyeTcsa noaTBepXaeHue nx NpUrogHoCTU 1 3KoNormyeckom 6e3onacHoCTu.

- MaTepuanbl, Noay4YeHHble NyTEM BTOPUYHOM NepepaboTkn A8 AOPOXHOro
cTpouTenbcTBa, obecnedeHne Kayectsa npoaykumm RAL-RG 501/1

7.4 MaTtepuansbl A58 OCHOBHOW 3aChbINKU

CornacHo DIN EN 1610 MOXHO 1MCNoNb30BaTb TakKMUe rPyHTHbI, Y KOTOPbIX
pasMep cogepXawmxcs B HUX KamHen He 6osniee 30 CM MM COOTBETCTBYET
MaKCMManbHOM TOJILWMHE NOKPbIBAOLWeEro c/1os uan He 6onee nosioBmHbI



yN/I0THAEMOoro cnos (onpeaenstowmm sBNsSeTcs MeHbLlee 3HaYeHume).
MakcuManbHbIn pa3Mep dpakumm MoxXeT 6biTb OrpaHUYeH No NpuymnHe
cneumdunyeckoro coctaea rpyHTa uam Haaumuums rpyHToBbIX Bo4. Ecnum
TpybonpoBoa NpoXoaAuT NoA TEPPUTOPSIMU C AOPOXKHO-TPAHCMNOPTHLIM
ABUMXeHneM, To HeobxoaAnMo crneumanbHO NpPo- BEPUTb NPUTOLHOCTb
NPUMEHEHUS BbIPbITOroO MaTepunana.

8 npOBepKa Ha CTaaAnm YKNaAKMN pr6
8.1 Obwme nonoxeHmsa

Ons obecneyeHnst NpaBUIbLHOIO BEAEHUS CTPOUTENbHbLIX paboT B
COOTBETCTBUM C HOPMaMM HEOBXOANMO YXe Ha CTaAuM MOHTa)a Tpyb u
(PUTUHIOB NOCTOSAHHO NPOBOAMTbL TEKYLLUMIN OCMOTP U KOHTPO/SIb CBOUMU U
NPUBNEYEHHbIMW CUIAaMM NMPU NOATBEPXAEHHOM KayecTBe NPOM3BOACTBA
paboT. [JOKyMeHTUPYTE NPOBEeAEHHbIE KOHTPOJIbHbIE MEPOMNPUSATUS.

8.2 BusyasibHble OCMOTPbI

BuayanbHbIh OCMOTP 3N1EMEHTOB TpybonpoBoAa M BCNOMOraTesbHbIX
YCTPOMCTB BKAKO4YaeT B cebs B T.u.

- KOHTPOJIb paboTbl YCTPOMUCTB A1 MOHTaxa Tpy6

- NMOCTOSIHHbIA KOHTPO/Nb U, NPU HEO6XOANUMOCTU, PEryIMPOBKY Nasepa
HanpaBfeHM s, BbICOTbl 3a/leraH1st U yKiaoHa Tpy6 U dUTUHIOB

- NpOBEpPKY NoBpexaeHunn Tpyb n GuTnHros
- KOHTPOJIb BbINOSIHEHMSA TPYOHbIX COeAMHEHUN
- KOHTPOJIb BbIMOSIHEHMS NOAK/IOYEHWNI

Mepen TeM Kak BbIMO/HUTL GOKOBYHO 3acCbIMNKy, €Wé pa3 npoBepbTe
NpaBUIbHOCTb YKNaAKn Tpybonposoaa.

9 Onopbl M yknaaka Tpyb6

9.1 O6bwme nonoxeHnsa

MpaBunbHas yknaaka Tpyb MMmeeT pewatollee 3Ha4YeHne 4519 Harpy3kuy Ha
Tpybonposoa. EE Haao BbINOMHATL 0CO6EHHO TLWATEeNbHO, PYKOBOACTBYSCh
cnegyrowmMmn pekoMeHgaunsammn. Ybegntecb UTo Tpybbl paBHOMEPHO
ONMpatoTCs Ha FPYHT. U3MeHUTb rNybunHy 3aneraHns MoOXHO He TONIbKO
YNAOTHSAS FPYHT N0 MeCTy, HO 1 fobasnss unm cHMMas 3acbinky. Ansg
NpaBUNbHOro coeanHeHuns Tpyb Hy>XHO caenaTtb B rpyHTe yrnybneHmns nog
pactpybamu. YrnybneHue He fo/mkHO 6biTb 6onblue, yem 310 TpebyeTca ang
NPaBUIbHOIro BbIMOJHEHHOIO COeANHEHMUS.

9.2 BapwuaHTbl yknaakm Tpyb



9.2.1 Yknaaka B pbIXJibli FpyHT (TN OCHOBaHUA 2)

Tpy6bl MOXHO yKfaablBaTb HEMOCPEACTBEHHO Ha PbIXSbIN FPYHT (OT Necka Ao
cpeaHero rpaBus), Npu ycnosmmn, 4to doopmMa ONOpHOM NMOBEPXHOCTU nepea
yKaakown 6blna COOTBETCTBEHHO MOAroToB/eHa Nog dOpPMY HaAPY>KHOM CTEHKMU
Tpy6, n ynoxeHHasa Tpyba no Bce anvHe nexuTt 6e3 3a30pos.

Puvc. 4 ¥Yrnybnenmne non pactpybom

OnopHasi NOBEPXHOCTb YBENMUMBAETCA NPU NOCIOMHONM 3acbinke u
YNAOTHEHMWN PbIX/IbIM NOAAAIOWMMCS YNIOTHEHUIO MaTepuasioM, U OMOPHbIN
yrosn CTaHoBUTCS 6onblue Mo CpaBHEHMIO C NpeaBapuUTENbHO
c(hOpMMPOBAHHbLIM YIr/IOM. TakuM xxe 06pa3oM MOXHO yKnaabiBaTb Tpyby Ha
pOBHOEe AHO (TN OCHOBbI 3), ecnn onopHas NOBEPXHOCTb U3roTOB/IEHA
noaTpamMboBbIBaHMEM N YNJIOTHEHUEM PbIX/IbIM CNOCOO6HBIM YTPpaMb0BbIBaTLCS
MaTepuasioM U rapaHTUpoBaHo, YTO 6okoBas YNJIOTHEHHAs 3acbkinka éyaer
KakK MUHMMYM TaKOW Xe MAOTHOCTU, KaK WU AHO. ONnsa 3TUX uenen rogmtcs
NecoK W necyaHbln rpaBun paamepom A0 20 MM, ApobNEHBLIN NMEecoK U MeNKnn
lwebeHb pasmepoM Ao 11 MM. ecyaHbIr rpaBmMit MOXHO MCMOSIb30BaTb TOIbKO
NpWY YCNOBUM XOpPOLLEro ynjO0THEHMS.

9.2.2 Yknagka B CBA3HbIW FPYHT (TN OCHOBAHUSA 2)

YKknagKka B CBSI3HbIM FPYHT MOXET OCYLLECTBAATbLCA TaK Xe, KaK N B PbIXJ/ibli
FPYHT (TWUMN OCHOBaHUSA 2 UM 3), ecnu noaxoamMT HEHapyLWeHHasa rno4ysa B
eCTeCTBEeHHOM 3aneraHuun, npeaHasHavyeHHas 4nsa noarpamboBku um
noAAaWANACs YNJOTHEHUIO.

Puc. 5 Yknagka B HeHapyLeHHbIW FPyHT
ecTecTBEeHHOro 3aseraHusa (TUN ocHoBbI 2)

ERLRKRKK

%%

2K




Bo nsbexaHne nMHenHbIX UM TOYEYHbIX OMop, 30Ha noa Tpybon He AoKHa
6bITb TBEpPXKE OCTasIbHOrO ONMOpHOro cnosi. C Apyron CTOPOHbI, Hesb3s
AOMyCKaTb B3PbIX/IEHMSA AHA TpaHweun, HanpuMmep, 3ybbsMK 3KCKaBaTopa Unm
pasMaymBaHmsa BOAOWN. ECnv npomn3oLwwio paspbiXjieHne Uan pasmsaryeHme, To
HY>XHO BOCCTAQHOBMTb NepBOHa4asbHY MJAOTHOCTb AHA TPaHLIEMN.

9.2.3 YKnagka Ha HacbIMHOM NecoK unau rpasui (TN OCHOBLI 1)

Ecnn HeHapylweHHasa noyBa eCTeCTBEHHOIO 3a5ieraHnUsa He noaxoauT Ans
OMOPHOro CNO, TO AHO TPAHLWEN HYXHO caenaTb riyb>e v OnopHYHo
NOBEPXHOCTb BbINOAHUTb M3 MaTepuana, nogaatoLlerocs ynjoTHeHuto. 4ns
3TUX Uefier roaaTcs Necok, necyaHbl rpaBuin pasmepom o 20 MM,
Apo6néHbIN Necok n Menkun webeHb pa3mepom Ao 11 MMm. PacctosHue ot
Hapy>XHOro Kpasi Tpybbl 4O BEpPXHEro Kpass OCHOBaHUS A0J1KHA 6bITb He
meHee 100 mm + 1/10 DN B MM.

Puc. 6 Yknagka B HeHapyLWeHHbIW FPYHT ecTe-
CTBEHHOro 3aneraHua (Tun ocHoBbl 1)

10 cm + '/wDN

MNpu npoBeaeHUN paboT B 30HE FPYHTOBbLIX BOA HY>XHO MPUHATL Mepbl, YTObbI
He AOoMYCTUTb UX MPOHUKHOBEHMWS B OMOPHYHO MOAYLUKY.

9.3 CneuunanbHble NCNONIHEHUSA NOACTUIOYHOINO C/N0S N HEeCYLWMX
KOHCTPYKLWM

Ecnn gHo TpaHwen He obnagaeT AOCTAaTOYHOM HeCcyLen cnoCobHOCTbIO,
HeobxoaAnMOW AN ONOPHOW 30HbI, TO NOTPebYOTCS AONONHUTENbHbIE MEpPbI.
Kak npaBuio, 3TO MMeeT MeCcTO Ha NoABMXKHbIX nouBax (Topd, N/bIBYHbl U
ap.). NpuMepoM cneumanbHOro UCNOSTHEHMS MOXET CMTYXXUTb 3aMeHa rpyHTa
Ha ApYyron matepuan Wuam coopyxeHue onop nog Tpybonposoa u3
nornepeyYyHblx 6anok, ynoxeHHblX Ha cean. Ocobble Mepbl cneayeTt
NpeanpuHATb TakXXe B nepexoAHblX MecTax Mexay rpyHTaMu C pa3Howm
oCaaKown.

9.4 Crabununsauusa 30HblI Tpybonposoaa

30Ha TpybonpoBoaa MoxXeT 6bITb BbIMOJIHEHA, KaK NMOKa3aHo Ha puc. 7.
PasMaryeHus rpyHTa B 30He TpybonpoBoaa MOXHO n3bexaTb, NCNOb3yS



re0TEKCTU/IbHY OCHOBY. [JONO/IHUTENLHO YKPEenuUTb 30HY TpybonpoBoaa

MOXHO YKJ/1aZKOM N/1acTMacCoBbIX PELIETOK, AepeBSHHOMN ONNETKU UK
rpaBumnHoro dunbTpa.

Puc. 7 MpumMmep npoknaakm Tpy6 B MArKkom rpyHTe

BeToHHas MmocToBas

Noxe Tpy6bl
‘85

20,20 45

3aMeHSseMbI TPYHT

Winak

g HeTkaHoe nonoTHo 200 r/ke.M.

0,50 cm
(bukcaumsa BHyTpeHHEN
& DN Pve-uU 3ackInkKu)

70

130

9.5 lMpoknaaka B KPyTbIX CKJIOHAX

Mpn Npoknagke B KPyTbIX CK/IOHAX HEO6X0AMMO 3alnLaTh 30HY
TpybonpoBoaa OT CMbiBa rpyHTa BOAOW. [0S 3TOr0 COOpYy>XatoT 6ETOHHbI
FMUHSAHBbIE 3aTBOPbI. DTO TakXXe NpeaoTBPaTUT NPOAO/bHbIE CMELLEHMS.

Puc. 8 Mpoknagka Tpy6 B KpyThiX CKJZIOHaX

Ceaszka/UeMeHTHbIN

- .
-5

BesHanopHbIi TpyGonposoAa
AepeBAHHbIE LMHOBKMU
(npn Heo6xoaumocTH)

9.6 beToHHasa onopHasa noaywka n obnuuoBkKa

e nnun

He pa3pellaeTtcsa yknaabiBaTh Tpybbl HeENocpeAaCTBEHHO Ha 6eToH. Ecnu no

TEXHUYECKNM CcoobpaxeHnsM B ONOPHOM 30He TpebyeTcs yCTaHOBKa

6eTOHHOM NAUTLI, TO MeXAy HEN U Tpybon HYXHO caenaTb NMPOC/ONKY U3

nogaarouwierocd yrnjoTHEHUKO NECKa U MEJIKOIro rpasus MUHUMaNbHOM



TonwmuHom 100 mm + 1/10 DN B MM. ECnm no cTaTUYeCKUM pacyeTam
HeobXxoAnMbl AONONHUTENbHbIE MEPLI MO 3awnTe Tpyb OT Harpy3ok, To
BMeCTO 6eTOHHOMN 06NMLOBKKM AN pacnpeneneHns Harpy3kyu pekoMmeHayeTcs
CBepXY YN0XUTb 6eToHHYIO NanTy. Takaa 6eToHHas navTa 4OJSKHA
NOSIHOCTbO BOCMPUHUMATb CTAaTUYECKYIO HArpy3ky.

9.7 Mpoknagka Tpy6 B 6€TOHHbIX KOHCTPYKLMSX

Takoun Bua npoknagkm 6e3 npobnemM MOXXHO peannsoBaTb Npu cobnoaeHun
cneayowmx yCcrioBuin:

1. Oxngaemble TENNOBbIE U3MEHEHUS ANIMHbI TPY6 BO BPEMS MOHTaXa U
3aTEM Mpu 3KCMAyaTauum A0MKHbl YUMTbIBATLCS YXKE NMpu npoknaake. Mpu
BCTaBKe rMagkux KOHLOB Tpy6 B pacTpybbl crieayeT npuHMMaTh BO
BHMMaHWE, YTO U3MEHEHUE AIMHbI TPpybbl MponcxoanT B 060Mx
HanpaBneHusx. OUTUHIN N HUTUHIOBbIE FPyNMbl paboTatoT Kak
HEMOABMXHbIE TOYKN KPEMNNIEHUs, U MO3TOMY UX MOXHO Z10 yrnopa 3aABuratb B
pacTpy6bbl. TennoBoe yannMHeHne TpybopoBoaa | paccumTbiBaeTcs rno

dopmyne:

Al =1 A" At [MM]
roe:
Al = Tennosoe yanMHEHWE, MM

A = ko3cdhduumeHT Tennosoro pacwupexns [Mm/mK]
(A ans PVC-U = 0,08)

| = anuHa Tpybbl, M

At = pasHuua Temnepatyp (tmakc - tmur) [K]

2. Tpy6bl HY>KHO BbIPOBHSITb MO BbICOTE, MPOBEPUTb MX COOCHOCTb U B TaKOM
MOJIOXXEHUU OCTOPOXHO 3aPUKCMPOBATb, YTOObI HE BbISI0 CMELLEHWNI YPOBHS
(ukcaums BHYTPEHHEN 3acbinNKuK, NHTEPBasbl Mexay onopamun). dukcaums

BHYTPEHHEN 3acbINKN MOXET 6bITb BbIMNOSIHEHA 3a/IMBKON BOAOM. NIHTepBanbl
MeXAy ornopaMm Hy>HO Bbl6UpaTb Tak, YTO6bl He 6b1/10 60NbLINX N3rNM60B

Tpyb.

3. 3a3op B pacTtpybax BCTaBHbIX COEANUHEHUN HYXXHO 3aK/1eUTb JINMKOMU
neHTon, Hanpumep, Tesa-Krepp.

4. He ponyckaeTcs nepepacnpesesieHne Harpy3ku Ha 3abeToHMpoBaHHbIe
TpyO6hbl.

5. MNpwn pa3paboTke npoekTa Hago AaBaTb 3anac NMPOYHOCTU Ha BbliNy4MBaHUE
Tpy6 BO BpeMsa yknagku 6etoHa. lNMpun a3ToM HEO06XOAMMO YyUUTbIBaTb BbICOTY
6eToHa. Xenob anga 3anmekmn 6eToHa nnn BubpaTop He A0/KEH bbITb
HanpasfeH Ha Tpyby.

Ans nepexopa noasemMHoro Tpybonposoga B 6€TOHHYIO KOHCTPYKLMIO
OENCTBYIOT T€ XE& HOPMbI, YTO U A1 NMOACOEANHEHUSA K CTPOUTENbHbIM



KOHCTPYKUMNAM, T.€. Nepexon HYy>XHO BbINOJIHUTb NMOABUXHbLIM, MCNOJIb3y4
noaxoasALyr rmab3y gnsa npoxona CTeH.

B cuny Toro, 4to nosxe Aoctyn K 3abeToHnpoBaHHOMY Tpybonposoay byaer
HEBO3MOXeH, ocoboe BHMMaHMe cneayeT yaensaTb UCMbITAHMUIO Ha
repMEeTUYHOCTb.

Tabnuua 8 Knaccbl yNOTHAEMOCTH

VI V2 V3
Knaccel ynnoTHAEMOCTH
Knaccel nous
OT pPbIXNbIX 40 CﬂaGOCBHBHbIX,
YCTle‘:'ICTBO Pa6ounii no4BbI prﬁOFD M CMelWaHHOro | CBA3HbLIE, CMEWaHHOIro Mexa- CBA3HbIE, TOHKO3EPHUCTLIE
Bec MeéXaHW4eCKOro cocraBa HW4YeCKOro cocraBa no4BbI
GW, GI, GE, SW, SI GU*, GT*, SU*, ST* UL, UM, TL, TM
SE, GU, GT, SU, ST
Mpuroa- Beicota Kon-eo | lMNpurog- BeicoTa Kon-eo Mpuroa- BeicoTa Kon-eo
K HacbINKK, HacbINKK, HacCbINKK,
HOCTB nepexoa. HOCTb nepexoa. HOCTb nepexon.
CM cM cM

1. Nlérkoe ynnoTHUTENEHOE 0BopyaoBaHUe (MPEUMYLIECTBEHHO AN 30HE Tpybonposoaa)

nérkas -25 + 15 2-4 + 15 2-4 + 10 2-4
BubpoTpamboeka

cpeaHan 25-60 + 20 - 40 2-4 + 15-30 3 + 10-30 2-4
Bapbie-
Tpamboeka nérkan - 100 . 20-30 3-4 + 15-25 3-5 + 20-30 3-5
MnockocTHoN nérxas - 100 + 20 3-5 15 4-6
eubpaTop cpeaHas 100 - 300 + 20-30 3-5 . 15-25 4-6
Bubpokatok nérkas - 600 + 20-30 4-6 . 15-25 5-6
2. CpepHee v Tshxenoe ynnoTHWTeNsHoe cbopyaosaHue (Beilwe 30HE TpyGonposoga)

cpeaHas 25 - 60 + 20-40 2-4 + 15-30 2-4 + 10 - 30 2-4
BubpoTtpamBoska

Taxenas 60 - 200 + 40 - 50 2-4 + 20 - 40 2-4 + 20-30 2-4
Bapeis- cpeaHss 100 - 500 . 20-40 3-4 + 25-35 3-4 + 20-30 3-5
Tpamboeka TAxXKenas 500 . 30-50 3-4 + 30-50 3-4 + 30-40 3-5
MnockocTHON

cpeaHss 300 - 750 + 30-50 3-5 . 20-40 3-5
subpatop
BubpokaTok cpeaHuin 600 - 8000 + 20-50 4-6 + 20 -40 5-6

+ = peKoMeHAyeMblli  « = HauGonee noaxoasALWWi

MpuBeAeHHbIe 3AeCb AaHHBIE ABNAKTCA CPEAHUMM 3HAUCHUAMK. MPKU HEBNArONPUATHBIX YCNOBUAX (HANPUMED, OTHOCUMTENBHO BBICOKOS BNArocofepKaHue, YKPenneHUe cTeH TpaH-
weu)

MO3KeT NoTpefoBaThcA MEHbLUAR BLICOTA HACLINKK, Toraa Kak Npu 0cobo GNaronpuUATHLIX YCIOBWAX BO3MOXHO ee yBenndeHue. TouHbIe 3HauyeHusa MoryT ObiTb NoMyHeHbl TONbKO Npu
NpoGHOM YMAOTHEHMUM.

9.8 BogooxpaHHble 30Hbl

MNMpoknagka KaHann3aumoHHbIX Tpy6 n TpybonpoBoaoB B BOAOOXPAHHbIX
30Hax (ATV Pabouunin nuct A 142)

9.8.1 NpaHuUblI NPUMEHEHUS

MNMpoknagka KaHann3aumoHHbIX TpybonpoBOAOB M COOPYXEHMEe KONOoALEB B
BOAOOXpPaHHbIX 30Hax perynunpyetcsa ATV Pabounn nuct A 142.

9.8.2 OcHOBHbIe NpaBu/ia NPoOeKTUpoOBaHUSA

Mpy NPOEKTUPOBAHUN KaHANM3aLUMNOHHbIX CETEN B BOAOOXPAHHbIX 30HaX
HeobXxoaAnMO nNpuBMeKaTb NpeacTaBUTENEN NPUPOAOOXPAHHbIX BEAOMCTB U
npeacTtaBuMTENEN IKCNyaTUPYIOLWKMX OpraHmM3aunii, ykasaB UM Ha
0653aTeNbHOCTb NONYYEHUS pa3peLlEHUA B COOTBETCTBUM C HALWMOHANIbHbIMMU
npasunamun. NMoaTBepXaAeHNs YCTOMYMBOCTM CNneayeT NMPUHSATL MOBbILWEHHbIN
Ha 20% koaddunumeHT 3anaca ansa knacca A no ATV, pabounn nuct A 127. B
OXpaHHOM 30He I Nnpoknagka KaHannsaumu 3anpeLleHa.

B oxpaHHoOM 30He II npoknaaka KaHanuMsaumu paspellaeTcs TOSIbKO B
NCKIKUUTENBbHBIX ciydYaax. ECin B cnny MecTHbIX 06CTOATENbCTB B OXPaHHOM



30HEe BCE Xe Heobx0AMMO MPOSIOXUTb KaHaIN3aLUMOHHbIe KaHanbl, TO cleayeTt
NPUHATb 0CObble 3allUUTHbIE MepbI.

[ns 3TOro MOXXHO MCMNOSb30BaTb KaHanusaumoHHblie Tpybbl PVCU cnegyrowmm
obpa3om:

a) NpoknaabiBaTb KaHanbl n TpybonpoBoabl B repMeTUYHOM 3a- LWMUTHOMN
Tpyb6e (B ABOMHON Tpybe) nnu

6) npoknagbiBaTb OAHOCTEHOYHbIE KaHasbl U TpybonpoBoAbl npu
NpoBeAEHUN:

- €XXerogHoro KoHTpo4
- UCMNbITAHUM Ha repMeTUYHOCTb Kaxable 5 nert

B 3awmTHOM 30He III npokniaaka n aKCcnayaTauns KaHanan3auMoHHbIX
KaHanos un TpybonpoBoAOB pa3pellaeTcs.

9.8.3 M3rotoBfeHMe KaHaNM3aLUMOHHbIX KaHanoB 1 TpybonpoBoaoB

Tpy6bl 1 TpybHbIE coeanHEHUS AO/MKHbI COOTBETCTBOBaTb TpeboBaHusaMm ATV
A 142. ing 3TOro Heo6xoaMMo NpeaocTaBuUTb NoaTBepXxaeHue. Bolbop Tpy6 un
yCNoOBUS NpoBeAeHUs ONPecCOBKN Ha3Ha4yarTCsa M NPOBEPSAOTCS CTOPOHHEMN
KOHTponnpytowen opranmsauymen (GKR).

9.8.4 lNpoBepka Ha BOAOHENPOHULLAEMOCTU

MNpoBepKy repMeTMYHOCTN KaHaIM3aLUMOHHbIX KaHanoB 1 Tpyb6onpoBoaoB B
BOAOOXPaHOM 30He II HY>XHO NPOBOANTbL C OMNpeAesieHHbIM MHTepBanaMm, He
pexxe 4eM oauH pa3 B 5 nerT.

B BogooxpaHHOW 30He III KOHTPO/sIb MAOTHOCTU cliefyeT NPoOBOAUTL MO
Heo6Xx0AMMOCTHN, KaK NpaBuo, Kaxable AecCsATb NeT.

10 3acbinka 1 ynJoTHeHue

10.1 3acbinka

O6YyCTpOMNCTBO 30HbI TPYHONPOBOAA, OCHOBHAA 3achinNKa, a Tak- Xe yaaseHne
KpenieHnii UMET pellalolee 3Ha4YeHne 415 He- cyLlen cnocobHoCTH
cucTeMbl Tpyb6a/rpyHrT.

10.1.1 3oHa TpyboOnpoBoaa

Moactunarowmm cnon, 6okoBas 3acbinka U NOKPbIBAOLWMIA CNOWN AOSIXKHbI
TOYHO BbIMOJIHATBCHA B COOTBETCTBMU C MPOEKTOM U AAHHbLIMU CTAaTUYECKOro
pacyeTa. 30Ha Tpybonposoaa A0/KHA 6bITh 3almuieHa oT aboro
npeackasyeMoro MUaMeHeHus Hecywen cnocobHOCTU, YCTOMYNUBOCTU UNN
NONOXEHUS, KOTOPOE MOXET BO3HMKHYTb BCNeACTBUE: - yaaneHus
KpenjieHUn TpaHLWen - BO3AENCTBUS FPYHTOBbIX BOA - BAUSAHUS APYIUX,
NPOBOAUMbBIX NO6/IN30CTU CTPpOUTENbHbIX PaboT. [pu 3ackinke rpyHTa Ha



BblCOTY A0 30 cM Hag Tpybon HYXXHO BbIMONHATL cneaytouwee: - Cnegntb 3a
TeM, 4yTobbl HE M3MEHWIOCH HanpaB/eHue 1 nosoxeHune Tpybonposoaa. Ans
3TOr0 MOXHO MCMOJSIb30BaTb BOPOHKY AJ1S1 3aCbINKW UKW Apyrmue
BCNOMoOraTesibHble CpeACTBa. - 3acbiNaTb MPYHT HY>XXHO C/I0SIMU BbilLe YPOBHS
yKnagkum Tpybbl 1 MIHTEHCMBHO YMAOTHATb ero, 4tobbl He 4ONYCTUTL
obpa3zoBaHusa NycToT noa Tpybon n obecneunTtb COOTBETCTBYOLLMI
CTaTUYECKUM pacyeTaM OMNOpPHbIN yros. YNIOTHEHME U 3acbliNaeMbli MaTepuan
HenocpeaCTBEHHO obecnevymBaloT YCTOMYMBOCTb. KaXkablih HACbIMHOM CNOW
HY>XHO YMJIOTHSATb BPYYHY WUAM C UCMOSIb30BAHUEM TOIbKO NEerkKnx
npucnocobneHnm ansa ynaoTHEHUS.

10.1.2 OcHOBHa¥ 3achbinka

Bo nsbexaHune npocagkm NOBEPXHOCTU OCHOBHYH 3aCbINMKY HYXHO TakxXe
TLWATENbHO YMJIOTHATb B COOTBETCTBUM C NMPOEKTOM U TEXHUYECKUM 3aZlaHNEM.
Mpu HeobxoammocTu cneayet obecneunTb 6osiee BbICOKU 3HAUYEHUS COrnacHo
ApYyruMm HopMaMm, Hanpumep, ZTVE-STB 94, yeM npuBefeHHble B CTaTUYECKUX
pacyeTax. Pe3kue 3acbInky 60AbWNM KOIMYECTBOM IFPyHTa He A0MYCKakTCs.

10.2 YnnoTtHeHune

CTeneHb yn/OTHEHNSA AO/KHA COOTBETCTBOBATb AAHHbIM CTaTUYECKUX
pacyeToB TpybonpoBoaos. Beibop npmncnocobneHnin onsa ynnoTHEHUs,
KOSiM4yecTBa NpoLeccoB YMJOTHEHMS N TONLWMHA YNJIOTHAEMOrO A0S AOSIKHbI
COOTBETCTBOBATb YN/IOTHAEMOMY MaTepuany (cM. Tabnauuy 8).

11 YpaneHume KpernJjieHuMn TpaHLweun

YaaneHue KpennieHuii n3 3oHbl Tpybonposoaa Nocne OKOHYaHUsS OCHOBHOM
3aCbINMKN MOXET CEPbE3HO MOBINATL HA HECYLLYH CMOCOBHOCTb U M3MEHUTb
60KOBOE NOMoXeHMe Tpybbl U BbICOTY €€ Npoknaaku. YaaneHne KpenieHui
npu o6ycTpoincTee 30HbI Tpy6onpoBoAa AO/XKHO NPOM3BOAUTLCS MOCTEMEHHO.
Ecnu 3TO HEBO3MOXHO, TO HEO6XOAUMO: - BbIMOSIHUTb CNeunanbHbii
CTATUUYECKMI paCUEeT - OCTaBUTb YacTU KPEMNIEHUI B 3eMNe - 3aMnoJIHATb
ob6pasyrLmnecs nycroTbl U AONOMHUTENBHO YNNOTHUTL 6OKOBYIO 3aChINKy
nocne yaaneHust KpennaeHun - nogobpatb 0cobblit MaTepuan Ansa 3acbinku
30HbI Tpy6onpoBoaa MpuMedaHue: YaaneHme KpenneHuin 40/KHO
COOTBETCTBOBATb YC/IOBMSIM MOHTa)a Mo CTaTUYECKOMY pacyeTy.

12 UcnbiTaHnAa Ha repMeTUYHOCTb B COOTBETCTBUM
c DIN EN 1610

NcnbiTaHne repMeTuyHOCTU TpybonpoBOAOB M KOMOALEB NPO- BOASATCHA
Bo3ayxom (Metop L") nnm Bogon (Metopm ,W"). [lonyckaeTcs npoBoanUTb
pasgenbHble UcnblTaHmsa Tpyob, puUTHUHroB n kKonoaues (Hanpumep, TpybbI -
BO34YyXOM, a KonoAubl - BoAoKn). Npun ncnblTaHUSX BO34YXOM KOSIMYECTBO



NOBTOPHbIX UCMNbITAHUA MPU HEYAOBETBOPUTENIBHOM pe3ysbTaTe He
orpaHuyeHo. Ho B ntoboe BpeMs AonyCcKaeTca nNpoBefeHne ucnbliTaHne
BOAOW. B 3TOM cny4yae TONbKO pe3ynbTaT UCnbiTaHUs BOAOM ByaeT uMeTb
pelwaruiee 3HayeHmne. Ecnn Bo BpeMs npoBeaeHns UCNbITAaHUN YPOBEHb
FPYHTOBbIX BOZ Bbllle BEPXHEro cBoAa Tpybbl, TO HYXXHO TakXe rnpoBecTu
KOHTPOJIb MHPUAbTPAUNN MPUN AAHHbIX YCO0BUAX. MOXHO NpoBeCcTH
npeaBapuUTeNibHYO NPOBeEpPKY nepen 60koBoW 3acbinkon. MNMpu nposeaeHmnmn
NPUEMOYHbIX UCMbITaHUN TpyboNpoBOA NPOBEPSAETCS NOC/E 3aCbINKMU,
YMJIOTHEHUS U YAANEHUSA KpenjieHUN; MeTo NpoBepKU BO34YXOM UM BOAOM
BblbMpaeT 3aKa3yunk.

12.1 NcnbiTaHne BoaOM

Bo3MOXHO npoBoeaeHne UCNbITaHMI y4acTKOB TpybonpoBoaa, BCeEro
Tpybonposoaa unun otaeNbHbIX TPYOHbIX COeANHEHUN.

12.1.1 MNpoBeaeHve UcCnbiTaHUS BOAOM

Bce oTBepcTUs npoBepsieMoro yyacTtka TpybonpoBoaa, B T.4. OTBETBJIEHUS U
NPUMbIKAHWUS, HY>XHO 3aKpblTb BOAOHENPOHMLAEMbIMU U BblAEPXUBAIOLWMMMN
AaBneHue 3arnylwKamMmn n obecneynTb HEBO3MOXHOCTb UX BblAaBNBAHUS.
PekoMeHAayeTCs 3abUTb KOJIbS M 3aKPenUTb 3@ HUX BCe PUTUHIU UK
YCTaHOBUTb COOTBETCTBYIOLME KPEMNEXHble XOMYTbl Tak, YTObbl He AOMYCTUTb
N3MEHEHWNS MOJSTIOXKEHNA DUTUHIOB.

YCTaHOBKa KO/1bEB WU CTep)I(HeVI B MecTax OTBETBNIEHUN:



BeToHHas onopa ans d:wuccauwn BEPTUKaAllbHOINo oTBO4a OT CTO

PMC 9 Oukcauws Tpybonposogos




Tabnuua 9 OceBasa M pe3ynbTUpYylowWwan cunbl B KH B
3aBUMCMMOCTM OT yrJjia USMeHeHMA Hanpas-
neHUWA, NpyU BHYTpeHHeM aaBsnenuu 0,5 aTtM.

DN OceBas PesynbTupytowas cuna B
cuna F kH npw yrne orBoaa a

[xH] 15° 30° 45° 90°
110 0,48 0,12 0,25 0,36 0,67
125 0,61 0,16 0,32 0,47 0,87
160 1,01 0,26 0,52 0,77 1,42
200 1,57 0,41 0,81 1,20 2,22
250 2,45 0,64 1,27 1,88 3,47
315 3,90 1,02 2,02 2,98 5, 51
400 6,28 1,64 3,25 4,81 8,89
500 9,82 2,56 5,08 7,51 13,88
600 15,59 4,07 8,07 11,93 22,04
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nunametp Tpybsl [MM]
pe3ynsTUpytollas cuna [kH]
UCnbiTaTeNbHoe AasneHue [bap]
yron oteoza [°]

F = ocesas cuna [kH]
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Ha npsaMbIX y4acTKax TakXXe HY>XHO 3aKpenuTb TPybbl N KOHTPOJIbHbIE
3arnyLwKnM Ha KoHuax Tpybonposoga OT AENCTBYOLWNX B FOPU3OHTA/IbHOM
HanpasfeHnn cun gasneHus. Heobxoanmo 3adumnkcmposaTb Tpybonposos,
€eC/n OH ewWwé He 3acbinaH, 4YTobbl HE AONYCTUTb U3MEHEHMUS €ro MOJIOXKEHMS.
3anonHanTe Tpybonposoa BOAOM Tak, 4Tobbl B HEM He OCTaNoCb BO34yXa.
[ns 3Toro MeasieHHo 3annMBanTe BoA4Yy B CaMOM HUXHeW Touke Tpybonposoaa
Tak, 4To6bl CKONMBLUMACA B Tpybax BO34AYX BbIXOAW B MecTax A/s ero
BbIMyCKa B CaMbIX BbICOKMX ToUKax Tpybonposoaa. 3anofiHseMbli
Tpybonposoa Npu 3TOM HeNb38 NOAKYaTb HENOCPEACTBEHHO K HAaNoOpHOM
NMHUKM (HanpuMmep, Yyepes rmapaHT). TpybonpoBoa HY>XXHO 3aNONHATb
cBoboagHOM nNogayven BoAbl Yepe3 ypaBHUTENbHbIN 6aK, YCTaHOBNEHHbIN Ha
3anosiHsowen Tpybe.



Puc. 10 Tposepka repMeTUYHOCTH

| Boanyx
' be3HanopHas EMKOCTb
€O LWKanoM | I [
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Beinyck Bo3ayxa, OTKPLIT %
Npu 3anonHeHun 1 Crosik
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[ ——
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Mexay 3ano/IHEHMEM U UCMbITaHMEM TpybonpoBoAa AO/HKHO MPONTU
AocTtaTto4yHoe Bpems (1 yac), utobbl ocTaBwminca B Tpybonposoae nocne
3anoJIHEHMNSA BO34YX MOI MOCTEMEHHO BbIMTU HapyXy. McnbiTatenbHoe
AABNEHNE U3MEPSIETCS B CAMOW HUXXHEN TOYKE UCMbITYEMOro y4dacTka.
Be3sHamnopHble TpybonpoBoAbl A0/KHbI MPOBEPATLCSA C U3O6bITOUYHbIM
pasneHuem 0,5 atM. UcnbiTaTenbHoe AaBneHne, co3gaBaemMoe B Havane
NCNbITaHWN, cneayeT noaaepXxXmneaTtb AobaBneHmneM Boabl B TedeHume 30
MUHYT. N3MepsainTe konmyecteso gobaBnsiemMon Boabl.

NcnbiTaHne BblaepXaHo, ecnm ob6bveM gobasnsgemon sogbl 3@ 30 MUHYT
cocTtaBun He 6onee:

0,15 n/M2 pnsa TpybonpoBOAOB M KaHaNoB

0,20 n/M2 pnsa TpybonpoBOAOB M KaHaNOB C Koaoauamm

0,40 n/mM2 ana konoaues

NMpuMmeyaHue: M2 - 3TO nNaowanb CMa4YMBaeMON BHYTPEHHEN NOBEPXHOCTMU.

12.2 VcnblTaHne BO34yXOM
12.2.1 O6bwme nonoxeHus

AnbTepHaTUBHOE UCMbITaHNE BO34YXOM - Haunbonee paCHpOCTpaHeHHbIVI
MEeToa, T.K. UMEET MHOIo nNpenMmMyLLecTBs no CpaBHEHUKO C UCTNbITAHUEM BOAOWN.

12.2.2 lNpoBeaeHne UCNbITaHNN BO3AYXOM

YcnoBus npoBeaeHus nposepku Tpybonposoaos (6e3 konoaues) npmBeaeHsbl
B Tabnuue 10 c y4éToM MeTOAa MCNbITAHUNA U YCNOBHbIX AMamMeTpoB. MeToa
AOJKEH BbITb cornacoBaH € 3aka34ynmkoM. 1o coobpaxkeHnssM 6e30nacHOCTH
BO BpeMsi NpoBeAeHUst UCMbITaHUN HYXXHO cobntoaaTb 0Cobyto OCTOPOXHOCTb
(onacHOCTb HeCcYacCcTHOro cny4yas). 3anopHas apMaTtypa A0J1)KHa NOMHOCTbIO
nepekpbiBaTb Nogayy Bo3ayxa! HauanbHoe ncnbiTaTenbHOE AaBNeHME



OOJHKHO noaaepxmBaTtbcs Bblwe Ha 10 % TpebyeMoro ncnbitateNbHOro
pasneHuns PO B TedyeHne 5 MUHYT. ocne 3Toro Hy>HO YCTaHOBUTb 3aAaHHoe
AaBfieHne B 3aBUCMMOCTU OT MeToAa M YC/IOBHOIMo AnaMeTpa. 3anmcbiBanTe
nageHve gasneHus. Ecnm nageHue gasneHus 6onblwe Ap, TO HYXHO
MOBTOPUTb UCMbITAHUE.

Mocne MHOroKpaTHOro NpeBblWeHns Ap repMeTUYHOCTb HYXXHO NPOBEPUTb
BOAOMN.

Tabnuuya 10 McnbiTaTenbHoe gaBleHue, NageHUe AaB/ieHUA
M NPOAOC/IXMUTENIBHOCTD MCMNbITAaHUA BO3O4YXOM

Mpoao/MKUTENBHOCTb UCMNbITAHUA [MUH]

Me- po Ap

Ton DN (DN | DN | DN |DN | DN | DN | DN | DN
[MBap 110|125(160|200(250|315|400| 500|600
(xlMa)]

LA 10 2,3 5 5 5 5 6 7 10 12 14
(1) |0,25

LB 100 1,5 4 = = 4 5 6 7 9 11
(10) ((1,5)
300 50

LC 3 3 3 3 3,5 4 5 7 8
(5) |(30)
200 15

LD | 20y (15| L5 |15 | L5 |15 2 2 | 25| 3 4

12.3 UcnbliTaHne KonoaueB Ha repMeTUYHOCTb

Konogubl cnenyet npoBepsTb NpenMmyLlecTBeHHO Bogon. Konogeu
3anoniHseTcs Bogon Ha 0,5 M Bbllwe BepxHero ceoga Tpyb noaKNtoUYEeHHbIX
KaHann3aunoHHbIX Tpybonposoaos 1 KaHanos. B TeueHne 30 MUHYT
KOHTPOJSIbHOrO BpEMEHM KOMYEeCTBO BOAbI, AobaBnisieMoe Ans noaaepxaHus
McNbiTaTesIbHOroO AaBfieHUsa He A0/KHO npesblwaTtb 0,4 51/M2 CMOYEHHOM
NOBEPXHOCTM CTEH KO/o4uUa M AHA Konoaua.

13 MoaxknoUyYeHna K rnaBHOMy KaHany

MogknoyeHna ans éyayuwmx KaHanansauuoHHbIX Tpyb6onpoBoaOB AOKHbI
6bITb 3an1aHMPOBaHbI U BCTPOEHbI OA4HOBPEMEHHO C Y/IUYHbIM
KaHaNM3auMoHHbIM KONIEeKTOpPOM. pn 3TOM npeanoyTuTesibHee OTBETB/IEHUS
noa yrnom 45°. Ha koHuax Tpy6 n oTBETBNIEHUN YCTAaHOBUTE repMeTUYHbIE
3arnywkKun, cCooTBeTCTBYOWMe cnucteme Tpybonposoaa. NMpun HeobxoammocTun
NX HYXXHO 3aKpenuTb OT BblAaBNIMBAHUA BHYTPEHHUM AABNIEHUEM.



MoJKNKYEHNE B 3aCLINHOM CNOE [ogKNKYEHNE B 3aCLINHOM Cnoe

NpU HE3HAUUTENBHOM Nepenase npu nobom nepenage
YPOBHEN NpoKnaaku, VPOBHEN NpoKnaaky,

yron exoda 45° yron exoaa 45°

30Ha, nognexalas ocobo
CUNBHOMY YNNOTHEHUIO

Ecnn B cMny MeCTHbIX YCNOBUN Henb3s n3bexaTb BEPTUKAbHOIo
pacnonoxeHms TpybonpoBoAOB, TO pPEKOMEHAYeTCS NOAKIOYEHME BblBECTU
cboKy MexAay 3acbIMHOM 30HOM U BeplMHOW cBoaa Tpybbl. COOTBETCTBY LM
BepTMKaNbHbIA KaHas 3aKkaH4yMBaeTCs 0TBOAOM. OUTUHIOBYIO Fpynny cneayer
3agenatb B necok. O6patute BHMMaHMe Ha obnacTb, noanexatlyt ocobeHHo
TWaTenbHOMY YMJIOTHEHMIO. Mbl HE cOBeTyeM AenaTtb 06/1MLOBKY M3 6eToHa.
CoeanHunTenbHble TpybonpoBoabl cneayet cobmpaTb M NOAKAKOYATL Tak,
4YTO6bI OHWU MOrNM BOCMPUHUMATL nepeMelleHmns. OcobeHHOo yunTbiBanTe
BO3MOXHYIO NMpocaaKy rpyHTa B palioHe NOAK/IHOYEHUN.

Puc. 12 TMpumMmep BepTUKaANIBHONO NoAKJJIIOYEeHMA K
rmaBHOMY KaHasZinzauMOHHOMY KaHany

.N\\QIII —




14 MNMoaknro4yeHUe K Kosioauy M CTpouTesibHbIM
KOHCTPYKUMAM

Konoaubl 1 noakntoyaemble TpybonpoBoabl MOTyT NoABepraTbCs pasnNyHbIM
Harpyskam. Bo nsbexaHue HeaonyCTUMbIX HanpsXXeHUn coeanHeHne cnenyet
BbINMOJIHATb Yepe3 rub3y A NpoXxoaa CTeH, COOTBETCTBYIOLWY CUCTEME
NpuUMeHsieMbIX Tpy6. ONa yNIOTHEHUS MEXAY M'/1b30M N KaHaNnU3aLWUOHHOM
Tpy6oii yCcTaHaBNIMBAETCA COOTBETCTBYOWMNA YNNOTHUTENbHbIN 3/IEMEHT.

Puc. 13 Twmnb3a ans npoxoaa yepes cTeHy

MMNb3bl NPOXoAa Yepe3 CTEHY MPUMEHSIIOTCSA AN BXOAHbIX U BbIXOAHbIX TPY6,
OHUM YCTaHaBNMBAIOTCS BHYTPW 3anoA/INLO CO CTEHKOM Konoaua U no
3aBEepLIEHNM MOHTaXa 3anMBatoTCs 6€TOHOM. MMIb3bl MNO3BONSIOT
BCTaBJIEHHOM Tpy6e OTKIOHATLCS Ha 3°.

15 lononHuTenbHoe noakK/o4YeHue

Ecnn npu npoknaake He 6b1M NpeayCcMOTpeHbl OTBOAbI A/19 AONOSHUTENbHbIX
NOAK/IOYEHUMN, TO MX MOXHO BbINOJSIHUTbL NO3XE Ha yXe HaxoAslemcs B
aKkcnayatauumn Tpybonposoge. Ansa atoro npuMmeHatoTca Mmetoabl II u II1 6e3
ATNTENIbHOW OCTaHOBKM 3KCMyaTaumm uian sapmaHT I ¢ KpaTKoOBpeMeHHOM
OoCTaHOBKOW (nepekpbiTMeM). Bo Bcex cnyyasax NpUMeEHSaI0TCA 3apaHee
NPUroTOBNEHHbIE DUTUHIN, COOTBETCTBYOLWME cucTeme Tpyo.

15.1 YcTtaHoBKka TponHuka (MeTop I)

[N yCTaHOBKW OTBETBJ/IEHMS Bblpe3aeTcs AOCTAaTOYHO AJSIMHHbIA Y4aCTOK
Tpy6bl (AnvHa dutnHra +2 d). Ha obpesaHHbIX KoHUax Tpybonposoaa,
caenante ackuy, 3a4MCTUTE OT 3ayCeHUEB M YCTaHOBUTE TPOMHUK. A3



Bblpe3aHHOM YacTu Tpybbl caenanTe NnoaxoasaWyo No Ag7MHe BCTaBKy U
3aKpenunTe ee ABYMs HaaBWXHbIMKM MydTamm Ha TpybonpoBoae.

Puc. 14 YcTaHOBKa AONOMHMUTENIbHOINoO TPpoMHMKA

A

oTpe3aTe
2h

15.2 YcTtaHOBKa nNpuKaenBaeMoro HaknaaHoro pacrtpyba (metoa II)

CoegnHeHune TDY6 npuknemsaeMbiMn HakKnaagHbIMWN 3JTIEMEHTAMU HE
AOonyCKaeTc4d.

a) PasMeTbTe Bblpe3aeMoe OTBEPCTUE Ha YXKE MPONOXEHHOM TpybonpoBoae
no wabnoHy Mnu NpucTaBbTe NMPUKIENBAEMbIN 3/IEMEHT K Tpybe U oTMETbTE
Bblpe3aeMoe 0TBepcTue Yyepes pactpyb. Kpome Toro, 0TMETbTE HaPYXHYO
rpaHuLy NPUKIENBAEMON NMOBEPXHOCTY.

6) BbipexbTe 0TBEPCTUE INEKTPUUYECKUM JTOB3UKOM M 3aUMCTUTE 3ayCeHLbI
HOXXOM W/ HanUIbHUKOM.

B) OUMCTUTE BHELLHIOW YacTb Tpybbl MBX, Ha KoTOopyto 6yaeT NpuKIenBaTbes
HaknaaKa, U BHYTPEHHIOW CTOPOHY HaknaA- KM YMCTALINM CPeACTBOM,
PEKOMEHAYEMbIM U3rOTOBUTESIEM.

r) HaHecuTe Ha coegmnHsaeMble NMOBEPXHOCTU PeKOMEHAYEMbIN N3roTOBUTENEM
KNen.

A) YCTaHOBUTE HaKaAKy C pacTpyboM Ha Tpyby B TedyeHue 04HOW MUHYThI
nocne HaHeceHus Knes.

e) Mpy>XMUTE HakKNagKy NaaBHO 3aTArMBAaeMbIMM XOMYyTaMU MU 3aXKUMaMU
Angd wiaHros.

X) KneeBoe coeamHeHMe Henb3s noaBepraTtb MEXaHUYECKUM Harpyskam B
TeyeHue 15 MUHYT. XOMYTbl MOXHO yaaninTb NpuMepHo 4yepe3 1 yac. B
NpOXJIa4HYI0 BRaXHyto noroay (npu Temnepatype Hmxe 10°C) 310 Bpems
COOTBETCTBEHHO YBENNUYMBAETCA.



Puc. 15 Tpuknensaemas
HaKnafKa ¢
pacTpybom

15.3 YcTtaHoBKa coeanHuTenbHoro wryuepa (Metopg III)

[ONnsa yCTaHOBKW COEANHUTENbHOrMO LWTYyLEepa B COOTBETCTBMU C YCNIOBHbIM
AVaMETPOM MoaKA4YaeMon Tpybbl HY)KHO Bblpe3aTb KPYroBbiM CBEPJIOM,
NOCTaBNSAEMbIM U3rOTOBUTENEM, OTBEPCTME NEPNEHANKYNSAPHO K OCU TPYObl.
3aTteM 3auncTuTe 0bpesaHHbie KPOMKK OT 3ayCeHLEB M BCTaBbTe
coeaAnHuUTEnNbHbIN WTYyuep. MNpu 3aTarnBanns dukcupytowen pudaeHom ramku
YNAOTHU- Te/IbHOE KOJbLIO CXXMMaeTcsl U obecrnevynBaeT NMpoyHoe,
BOAOHEMNPOHMLAEMOE CoeaMHEHNE Mexay Tpybon u wTyuepom.

15.4 KoHCTpyKUMA KoNnoaua C nognopom unuv nepenanom

Ecnu yK/IOH NOBEPXHOCTU 3eMM 60oMblue AONYCTUMOro A/ KaHanmsaumm, To
HY>XHO MpokKnaabiBaTb TpybonpoBoa c nepenagamu (yCTynamu) AHa TpaHLWeWN.
3TO OTHOCUTCA TakXe K 06BOAHbIM KaHanaM. OHM Heo6XoaANMbI, YTObbI:

- Qtr He naganu B konozaey (pa3bpbi3rMBaHME CTOUYHbIX BOA, —
pacnpocTpaHeHne 3anaxos)

- Qr mornu csoboaHO rnpoTekaTb NO NpuUeMHOMYy KaHany. Kpome Toro, 40/1>KHO
noaaep>XmBatbCA NOCTOAHHOE NMPOMbIBOYHOE BO34eNCTBME BOAbI.

Bbibop noanopa unuv nepenaga 3aBUCUT OT YeTbipex dakTopoB: oT Qtr (cyxmx
cTokoB), Qr (A0XAeBbIX CTOKOB), YC/IOBHOIO AMaMeTpa Ha BXoAe M YKJIOHa K
BXOAY.



