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Beeaenue

CrpoutensCcTBO M PEKOHCTPYKIMS CeTeii BomocHabwenus u  Bogootsencuus Cankr-TlerepOypra
OCYINECTBIIMIOTCS B COOTBETCTBUH ¢ PEKOMEHAAIMSAME COBMECTHOTO coBeinanus Komurera 1o MpoOMBIIIIICHHOM
nonutuke Coseta ®exeparmy, Komurera mo Hayke, oOpasoBaHuro, 3apaBooxpaHeHuio u 3konormu Cosera
deaepaunn, Komurera mo sxonorun [ocymapereerHoit [ymer Ha Temy: «O 3aKOHOZATCIEHOM OOECIEUCHHH
9KOJIOTHYECKOH OE30IacHOCTH TPYOOIPOBOAHBIX CHCTEM IHMTheBOro BojocHabxenms» ot 08.10.2007 [1],
Pemenmssmu ®epepansroro cobpanus Poccmiickoit ®@expepampu [Nocynapctsennoit aymsl «O mpobiaemax
00CCIICUCHMST  SKOJOTMICCKOH 0e30macHOCTH ceteil  BomocHaOxkenmsn» ot 22.02.2006 Ne70-1 [2] wm
«O0 sKoNOrHUecKoil OE30MacHOCTH TPYOONPOBOJAHBIX CHCTEM ITHUTHEBOrO BOJOCHAOXKeHHs» oT 15.11.2007
Ne 125-5 [3].

PervonampHBI MeTOIMUECKHH AZOKYMEHT «YCTpOHCTBO ceTel BOJOCHAOKCHHMSA H BOJOOTBEACHHA B
Cankr-TletepOypre» paspaboTaH COTIACHO peLICHMIO HayuHO-TexHuueckoro cosera I'YIT «Bogokanan CaHkT-
IMetepOypra», nposeaeruoro 06.02.2013 (cm. mporokosa ot 06.02.2013 Ne 05-06-8/13).

JIOKyMEHT COOTBETCTBYET AeHCTByIomMM (eaeparbHEIM HOpMaM H 3akoHaM Poccuiickoit ®eaeparmm,
a TAKXKC TCPPUTOPHUATBHBIM HOpMaM 1 3axoHaM Caskr-IletepOypra.

B noxymeHnTe peamuzoBansl notoxkeHus creayromux deaepanpasix 3akoHoB Poccuiickoit deaeparmn:

- «O moxapHoii 6e3omacHOCTY [4];

- «I'pamoctpoutensHbrii kogeke Poccuiickoii ®eneparm [5];

- «O06 oxpane oxpyxarorueii cpeas» [6];

- «O TexHHUIECKOM peryaHupoBaHum» [7];

- «O0 3HEProcOCPEKCHAM U O TIOBBIIICHUHN YHEPrETHUECKOM 3P (DEKTHBHOCTH M O BHECEHHH H3MEHEHHIA
B OTACIIBHBIC 3aKOHOAATENbHBIC akThl Poccuiickoi ®eaepaumm» [8];

- «O TemnocHabxeHum» [9];

- «TexHuuecckuii periamMeHT 0 TpeOOBaHMIX MOKAPHOI 6e3omacHocTHY [10];

- «TexHudeckuii periaMeHT 0 O€30MaCHOCTH 3MAHHI U Coopy keHui» [11];

- «O BogocHaOXCHUH B BOJOOTBEACHUM [12];

- depepampHas nenmeBas mporpamMma  «YUmcras  Boma» Ha 2011-2017 rompel, yTBEpXKICHHAS
INocranosnenuem [pasurenscTea PO [13];

- «TexHuueckuilt pernameHT O OC30IACHOCTH MallMH W 00OpYAOBaHUs»,  YTBEPIKJCHHBIH

IToctanosnenuem IlpasurenscTea PO [14].

JIOKyMCHT COACPKUT IOJIOKCHHS, HAMPABJICHHBIC HA JOCTIKCHHE LIENCH TCXHIYCCKOTO PEryIIMPOBAHMS,
NOJIOKCHMS, OTCYTCTBYIOIIME B JACHCTBYIOIMX (EACpaIbHBIX HOPMATHBaxX Uit mnpuMcHenus B CaHkr-
IMetepOypre, yYWTHIBAIOMME MPHPOJHO-KIUMATHYCCKHE, COLMAIBHBIE OCOOCHHOCTH M SKOHOMHYCCKHUE
BO3MOJKHOCTH TOpPOAa Kak cyOobekra Poccuiickoit deaepaunn, a TakKe MONOXKCHHS MO0 KAYCCTBY TOPOACKOTO
BOJOCHAOKCHHUS M BOAOOTBCACHUS sl OOCCIICUCHUS CPOKA CTYKOBI CeTeil BOAOCHAOKCHUSA M BOJOOTBCACHHUS

50 net u 6onee (B Teucnue 100 ner).
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PETMOHAJILHBIIT METOTWYECKWIT TOKYMEHT

YCTPOUCTBO CETEM BOJOCHABKEHUSA N
BOJOOTBEJIEHUSA B CAHKT-IETEPBYPI'E

DESIGNING AND INSTALLATION PIPELINES FOR WATER SUPPLY AND
SEWAGE SYSTEMS IN SAINT-PETERSBURG

1 O6nacTb npuMeHeHHUs

B macrodameM IOKyMEHTE COAEpXKATCI METO-
AWYICCKUC YKasaHHUA 4JIA TCXHHUYCCKHX 3aKa34YHKOB,
MPOCKTHBIX M CTPOHUTEIBbHBIX OPraHH3ALMUHA 1O YCT-
POMCTBY HOBBIX H PEKOHCTPYKLIHH CYLICCTBYIOLIMX
cereil BOIOCHAOMEHHA U BOJOOTBEACHHS HA TCPPH-
topuu Canxr-IlerepOypra oT BHIXOZHBIX 3aIIOPHBIX
3aBIDKEK BOJOIPOBOAHBIX CTAHIMH ropoga J0 BO-
JOMEPHBIX Y3/IOB y4eTa, 3AaHHH M COOpYXKCHHH, a
TaKKe OT KOHTPOJBHBIX KOJIOALEB A0 HPHEMHBIX
KaMep OYMCTHBIX COOPYXKEHHUI ropoia, 3a UCKIIoUE-
HHEM OOBEKTOB, yKa3aHHBIX B ctathe 48.1 I'pago-
ctpoureabpHOro kogexca PO [5].

IlonoxxeHNs HACTOAIIETO AOKYMEHTA PacIpo-
CTPAHSIOTCS HA CETH XOJOJHOTO BOAOCHAOKCHHA U
BoxootseacHus ropona Cankr-IlerepOypra co Bce-
MU COIMYTCTBYIOIHUMU COOPYKCHUAMHU.

BrinonHeHHE MOTOKEHUEH HACTOSILEIO AOKY-
MeHTa 00ECIeUNBACT BBICOKHH YPOBEHB KaueCTBA
paboT ¥ MaTepHanoB MPU YCTPOMCTBE CETEH BOJO-
cHabxeHUs M BOZOOTBEACHHS, a TAKKe TPeOyeMsblit
CPOK CIIykOBI CeTEeHt B YCIOBUAX YaCTOH CMEHBI JIHIL
B cucreme: «CobctBeHHuMK — 3axazumk — [loapsa-
yuk — [Iponzsoautensy.

2 HopMaTuBHbIE CCBLIKH

B mHacrosmem mOKYMEHTE KCHOIB30BAHBI
HOPMAaTUBHBIE CCBUIKM Ha CTaHAAPTHI U IIPaBUIA,
MePESUCHb KOTOPHIX IIPUBEACH B IPUIOKCHUH A,

3 OO6o3Ha4yeHUS U COKpALLEHUsI

BUIIT" — BEICOKOTIPOYHEIE YYTYH € IIAPOBUI-
HBIM TpahuUTOM.

PE 100-RC - polyethylene PE 100 with
resistance to stress cracking, mommsTmnen 119 100,
CTOMKUH K pacCIIPOCTPAHEHHUIO TPEIIUH HAIPSKEHUA.

PE 100-RC tpy0Gsr:

TUI 2 — ABYXCIOHHEIE TPYOBI C pa3MEpHO HH-
TETPUPOBAHHBIM CBETOCTAOMIN3HPOBAHHEIM L[BETO-
BbIM (MApKEPHBIM) BHEIIHUM 3alIUTHBIM CJIOEM H3

PE 100-RC, nmerompe BHyTPEHHHH COIKCTPYIHPO-
pauubii cioi u3 PE 100-RC;

THN 3 — TPYOBI C BHCINHEH CBETOCTAOWIM3H-
POBAHHOH LIBETOBOHM (MApKEPHOM) 3aIMUTHOM 000-
JIOYKOH, COCTOSIIHC U3 BHYTPCHHEH HECYIEH TPyObI
m3 PE 100-RC u 3amuTtHOM 060m0ukH 3 PP.

PE - polyethylene, mommtanen (I19), Tepmo-
IUIACTHYHBIN NOJHUMED STHIICHA

PP - polypropylene, nmommpommicr (I1I1),
TEPMOIUIACTHYHBIA NOJUMEP IPOITHIICHA.

GRE - glassfiber reinforced epoxy, crekimo-
IUIACTHK HAa 3MOKCHIHOM CBA3YIOIICM.

GRP - glassfiber reinforced plastics, crexmo-
IUIACTHK HA BUHHIIIOMHS(PHUPHOM CBSI3YIOIIEM.

4 OO0wHe MoJI0KEeHHS

4.1 TeonornueckHe H THAPOJOrHYECKHE
ycioBus reppuropun Cankr-TlerepGypra

Canxr-IleTepOypr pacnonoxen B paiione 11 B
cormacio CHul123-01 u CnpaBouroMy mocoOHIo
x CHul123-01. Knumat — nepexomHeiii OT MOPCKO-
ro K KOHTHHCHTAJIBHOMY, XapaKTCPHU3YCTCs BHICOKOH
BII2YKHOCTBIO M 9ACTBIMH MEPEX0OJAMH TEMIICPATYPhI
Bozayxa uepe3 0 °C B XONMOAHBIN NEPUOA rOJA.

[eonoruueckue U rHAPOIOTHICCKUE YCIOBHUS
teppuropun  Cankr-TlerepOypra sBasmroTcs CIOX-
HBIMH M HCOMArOMpUATHBIMHA JUISL CTPOUTCIIbCTBA
BCIICJCTBHE IUIOCKOrO peibeda, 3aTpyJHCHHBIX yC-
JOBHI CTOKA TMOBEPXHOCTHBIX BOJ, HATHYUS HEOA-
HOPOJAHOH TOMmM CHabBIX TPYHTOB, BBICOKOTO
YPOBHS MOA3EMHBIX BOA, ONIACHOTO IS 3aHHH U
COOPYIKCHHUH Pa3BUTHS I€OXMHAMHYCCKHX M TEXHO-
TEHHBIX HPOLIECCOB U SABJICHUH.

[copuHamMuuecKUE MPOLECCHI, CBS3AHHBIE C
BO3JCHCTBHEM MOBCPXHOCTHBIX M MOA3CMHBIX BOJA,
BBI3BIBAIOIIMX  3a00NAYHBAHHC, MCEXaHHUYECKYIO
cybdosuro rpyHTa, IIBIBYHHBIC SBICHHS, Pa3BUTHE
KapCTOBBIX IyCTOT, BOPOHOK M IIPOBANIOB, a TAKXKE
MPOLIECCHI, CBI3aHHBIE C MPOMEP3AHUEM H OTTaHBa-
HHCM TPYHTOB (MOPO3HOE ITy4CHHE, MPOCaJKa IMpH
OTTaWBAHHMH) OKA3BIBAIOT 3HAYMTEIBHOC BIMIHHE HA
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YCJI0BHUA CTPOUTCIBCTBA U JKCINTyaTalyuu SIlaHI/Iﬁ u
COOPYKECHUI.

B paiionax crapoi 3acTpoiKM y9JacTKH, CIO-
JKCHHBIC TOPGHOM, TIOrPSOCHEI MO CIIOSIMU HAMBITBIX
H HACBHIITHBIX TPYHTOB PAa3IMYHOTO COCTABA.

Bonorueie (OuoreHuele) otaoxeHus (topd,
3aTophOBaHHEIC IPYHTHI ¥ TPYHTHL ¢ IPUMECHIO Pac-
THTEIBHBIX OCTATKOB) 3aj€raroT B (opMe HOBEPX-
HOCTHBIX CJIOCB M JINH3, MOLIHOCTE KOTOPBIX B CPEA-
HEM cocTaBsieT 1-3 m.

Iuaporeonoruyeckue YCIOBHS TEPPUTOPUH
Canxr-TleTepOypra upe3BEIMaliHO ClOXKHBEL B ec
IpeAeiIax PacIpoCTPaHEHbl BEPXOBOIKA, IPYHTOBBIC
BOAbI, MCKIUTACTOBBIC IMOA3CMHBIC BOIBI, HA IOIC U
3amaje, B IPUTOPOJHOM 30HE TAKXKE TPEINMHHBIC U
KapCTOBBIC BOJDI.

I'pyHTOBBIE BOABI COAEPIKATCA B CIIOSAX TEXHO-
TCHHBIX TPYHTOB, O3€PHO-MOPCKHX M O3CpHO-
JEAHUKOBBIX OTJIOXKEHHM. BepxoBoaka obpasyercs
NPECUMYIICCTBCHHO B CJIOAX TCXHOTCHHBIX I'PYHTOB,
OHa B HEKOTOPHIX CIy4asx arpecCHBHA IO OTHOIIE-
HHUIO K OeTOHy. YPOBEHb IDYHTOBBIX BOA KPYIJIBIH
TOA BBICOKHH (OOBIMHO HE HIDKE 2 M OT JHEBHOHU
MIOBEPXHOCTH), BO BIQXHBIE CE30HBI I'0Ja OH JOCTH-
raer moeepxHocTH rpyHTa. Ce3oHHBIE KOJICOaHMs
VPOBHS TPYHTOBBIX BOJ, Kak MNPaBHIO, HE3HAYHU-
TenpHE (B mpezenax 1-2 M), Xumuueckuii cocras
TPYHTOBBIX BOA HM3MCHYMB, OH 3aBHCHUT OT CC30HA
roaa (0OWIBHOCTH aTMOC(HEPHBIX OCAAKOB), COCTABA
IPOMCTOKOB, HaTUYIUSA CBAJIOK U OTBAJIOB rpyHTa u
TEXHOJIOTHYECKHUX OTXOJ0B.

[lpu npoexkTHpPOBaHUH W CTPOMUTEIBCTBE HE-
00X0ANMO 00s13aTEIbHO YUUTHIBATh BCC BhINIC 000-
SHAYCHHBIC q)aKTOpH CIIOXXKHBIX TI'COJIOTHYCCKHX H
TUAPOJIOTHYECKUX YCIOBHH.

[lpu oOHapyxeHHH BO BpeMsl IPOBEACHHA
TCOJIOTHYCCKUX M TCOJC3MUCCKHX M3BICKAaHMH Ha
TCPPUTOPHH, HPCAHAZHAUCHHON MU MPOKIAAKH CE-
TCH BOAOCHAOKCHHUS U BOJOOTBCACHHS (B TOM YHCIC
CTPOUTENBHBIX KOHCTPYKLHMEH), MPOCATXOYHBIX, 3a-
TOP(OBAHHBIX CYIICCEH, HACHIMHBIX (TCXHOTCHHOTO
XapakTepa), ciIabbIX BOJOHACHIECHHEIX TPYHTOB
HeoOxoanmo yauteiBarp TpeboBanus 11.30 m 11.51
CIT31.13330, peGosanmst 6.7.3 CI132.13330 u
monoxenus 7.8 CIT34.13330. Hopmartusubie Bpe-
MEHHBIC HArPy3KH OT MOABIDKHBIX TPAHCIOPTHBIX
cpeacts cneayet npuaamars 110 [OCT P 52748.

4.2 Cerx BoaocHa0KeHHS H BOAOOTBEACHHSA
Cankr-IlerepGypra

Mo pmaunpiM I'VIT «Bomokawan Cankr-
Ietepbypra» Ha 2013 r. B CHCTEMY LECHTPAIHM30-
BaHHOTO BomocHaOxenmsa Cankr-IleTepOypra Bxo-
aar 6775 km BogompoBoAHbIX ceTei, 200 moBbICH-
TENIbHBIX HACOCHBIX CTAaHIWH, 9 BONOIPOBOIAHBIX
CTaHIui, 2 3aBoJa MO IPOU3BOACTBY THIIOXJIOPHTA
HaTpus.

ITo nanubM Ha 2013 r. B cucreMy LEHTpaIu-
3oBaHHOro BogootseacHua Cankr-IletepOypra Bxo-
aat 8119 xm xaHanu3aMOHHBIX ceTeH, 241 KM TOH-
HCJBHBIX KOJUICKTOPOB, 138 KaHamuM3aLMOHHAsS Ha-
COCHAas CTaHuus, 13 OYHCTHBIX KaHAIM3AIMOHHBIX
COOPY)KEHHH, 3 3aBoJA MO CHKUTAHUIO OCAAKA.

Bes nuTheBadg BoJa, MOCTyHAOLIas B TOPOZ,
MPOXOJUT OYUCTKY C MOCTCAyIOWEH 00paboTKOMH
yasTpaduosetom, okoiao 97 % BCEX CTOUHBIX BOJ
MPOXOJST OYUCTKY HA OYHCTHBIX COOPYKECHHUSIX.

OCHOBHBIMH MaTECPHATAMH BOZOIIPOBOAHBIX
TpyO ABIAIOTCA CEphIi uyryH u ctanb. Ha TpyOs u3
Ceporo UyryHa M CTANH, MPOJIOKEHHBIC BO BTOPOH
nonoBuHe XX Beka, mpuxoautcst 51 u 27 % coot-
BETCTBCHHO OT BCEH MPOTSKCHHOCTH BOAONPOBOA-
HBIX CETCH.

OCHOBHBIM MAaTCPHAJIOM KaHATM3ALHOHHBIX
TpyO ABmsgeTca 6eToH U xene306etoH (79 % ot mpo-
TSHKCHHOCTH BOJOOTBOIAIINX CETCH).

ITo pgammeim T'VIT «Bopokaman CaHKT-
ITetepOypra» wa 2013 r. cymecTByroUue CETH BO-
JTOCHAOKCHHST ¥ BOJOOTBCICHHSA MMCIOT 3HAYMTCIIb-
HBIA CPOK IKCIUTYaTalWH, NPEBRINAOUINA HX Pr3n-
ueckuii u3Hoc. M3 6755 kM BOZONPOBOAHBIX CETCH,
moutd 3000 kM (42 %) skcmiyarupyerca ot 30 go
50 ner, ceorme 1600 kM (26 %) — 6onee 50 ner, a u3
8119 xm xanammzammonssrx ceted 19 % Haxomarcs
B okcmuryarammn 6omee 50 met. IlpenensHbri cpok
SKCIUTYaTallii CETEH NMPHBOAWT K YBEIHUCHHIO KO-
JIMYECTBa MOBPEXICHHH Ha ceTsax. 3a mepuos 2009-
2012 r. mpomsourno 9000 nedexToB. AHAMU3 Xapak-
Tepa MOBPEKACHUH BOAOMPOBOAHON CETH MOKAa3bI-
BacT, 4T0 80 % MOBPEXKICHHH COCTABIAIOT ACHEKTEI
Ha TPpyOOnpoBOJaX U3 CTAJIH U CEPOTO YyTYHA.

®DenepanbHoi HeneBoi nporpammoit «Hucras
Boga» Ha 2011-2017 r. [13] ompexeneHsl mpHOpH-
TETHBIC HATMPABJICHHS PA3BUTHS BOJOXO3SHCTBEHHO-
T0 KOMIUIEKCA CTPaHbI B JOJTOCPOYHOM MEPCHEKTH-
BE C LENBIO 00ECIIEYCHUE HACCIICHUSI YHCTOH BOJOM
JUIS yOYYMICHUS Ka4ECTBA JKU3HH, OOYCIOBICHHBIC
HEYJOBJICTBOPHUTCIIEHBIM TCXHHUYECKHUM COCTOSHHEM
CHCTEM BOJOCHAOKCHHSA B BOJOOTBEICHUA:

- PEKOHCTPYKLHS, MOACPHHM3AIMA H HOBOC
CTPOHTEIIBCTBO CHCTEM BOJOCHAOXKCHHA, BOJOOTBE-
ACHU U OYUCTKH CTOYHBIX BOX,

- BHCIPCHHC HOBBIX TCXHOJIOTHE BOAOOYHCT-
KH, B TOM YHCJIC HCIOJb30BaHHC HAHOOJEE IKOJO-
rudecku O0¢30macHbX ¥ 3G PEKTUBHEIX PEAreHTOB;

- BHCAPCHHC B TCXHOJIOTHYCCKHC CXEMBI MpPO-
HM3BOJCTBEHHBIX OOBCKTOB OOOPOTHOrO BOJOCHAO-
JKCHHA.

Peanuzaumss ®cacpampHOit  wENEBOH  Mpo-
rpammei K KoHLy 2017 r. gomkHa 00eCHEUHTS:
- YBEJIHYCHHC JOJM HACCICHHS CTpaHbI, obec-
NEYEHHOTO MHTLEBOM BOJOM, OTBEHArOLIEH 00s13a-
TEJBbHBIM TPeOOBAHUAM OC30IIACHOCTH,



- COKpAaIICHUE MOTEPh BOJABI B CETIX LIEHTpA-
JIU30BAHHOTO BOJOCHAOXKCHHS C OJHOBPCMCHHBIM
CHIDKCHHCM YHCIIA aBapuil B CHCTEMax BOJOCHAO-
JKCHHsI, BOOZOOTBCACHUA U OYUCTKH CTOYHBIX BOJ,

- MOJACPHHM3ALMIO CHCTEM BOJOCHAOKCHUSL,
BOJOOTBCACHHS 1 OYHUCTKH CTOYHBIX BOJ

- YBEIMYCHHC JOJIH CTOYHBIX BOX, COOTBETCT-
pyromux «HopMaTaBaM BOZOOTBEACHHUS IO COCTaBY
CTOYHBIX BOJ B CHCTEMBI KOMMYHAJIbHON KaHAJIA3a-
uun Canakr-TlerepOypray.

OtpacneBoit cxemoii BogocHabxeHuss u Ot-
pacneBoif CXeMOW BOJOOTBEACHHS (KAHAM3ALWH)
Canxr-Iletepbypra Ha mepuox xo 2015 r. ¢ ygerom
nepenektusbl 10 2025 r. [15], Iporpammoi xom-
MJICKCHOr0 pasBUTUA CHCTCM KOMMyHaJIBHOﬁ HH-
dpactpyxrypor Canxr-Tlerepbypra go 2015 r. [16],
Pernonansrao# mporpammoii «YUucras Boga CaHkT-
IetepOypra» ma 2011-2025 r. [17] onpeaeneHs! oc-
HOBHBIC HAIPABJICHUS Pa3BUTUS CHCTEM BOAOCHAD-
KCHUA, BOAOOTBCACHUA W OYHUCTKH CTOYHBIX BOJ
Canxkr-TlerepOypra:

- PEKOHCTPYKLHS CYIIECTBYIOLIUX H CTPOH-
TEJIBCTBO HOBBIX BOAOBOJOB AOCTATOYHOM MPOITYCK-
HOH CHOCOOHOCTH, CTPOHTEIIBCTBO BOJOBOJOB-
TICPCMBIMCK MCKAY 30HAMH BOAONPOBOIHBIX CTAaH-
UM,
- MepeKIanKa BCEX BOJOBOAOB, MOCTPOCHHBIX
13 kKeIe300eTOHHBIX TPYO, k 2015 1]

- PCKOHCTPYKLHKS C BHYTPCHHEH OOIHMIOBKOM
Y MEpEKIaaKa aBapHUMHBIX YYaCTKOB BOJAOMPOBOJ-
HBIX CETEil, NMOCTPOSHHBIX M3 CTaIbHBIX TPYO, K
2020 r.;

- PEKOHCTPYKLHS BOAOIPOBOJHBIX CETEH, MO-
CTPOSHHBIX M3 YYI'VHHBIX TPYO, HaXOAIUXCA B H3-
HOIIEHHOM cocTOstHuM, K 2025 1.;

- PCKOHCTPYKLHS CYIIECTBYIOIMMX W CTPOH-
TEJIbCTBO HOBBIX TOHHEJIBHBIX KOJUIEKTOPOB JOCTa-
TOYHOH NPOINYCKHOW CIOCOOHOCTH, CTPOHUTEIBCTBO
KOJUICKTOPOB-AyOIICPOB W KOJBLYIOMHX KOJIIEKTO-
POB 0ACCCHHOB BOAOOTBCACHHS,

- 3aBCPIICHHE CTPOUTEIbCTBA IIIABHOTO KaHA-
nu3aumoHHoro Koyurekropa CesepHoit yactu CaHKT-
INerepbypra;

- CTPOMTEIBCTBO HOBBIX H PEKOHCTPYKLHSA C
MIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHH CyIIECT-
BYIOIIUX KAHAITHU3ALMHOHHBIX ceTeli ¢ BOCCTAHOBJIE-
HHCM HMX TCPMCTHYHOCTH W MPOIYCKHOM CIIOCOOHO-
ctu (oopem pexoHcTpykupm Oomee 1400 km g0
2025 r);

- CHIDKCHHME HETaTMBHOTO BO3ACHCTBUS OOB-
€KTOB CHCTEM KOMMYHAIBHOTO BOJOCHAOXCHHA H
BomooteeacHus Cankr-IletepOypra Ha OKpyskaro-
IIyX0 NPUPOJHYIO CPEAY .

[lpu ompeicneHUM TEXHHUYECKOHW MOIATHKU
TCXHHYCCKAM 3aKA3YMKOM, A TaK XKC HPU MPOCKTH-
POBAaHUM, CTPOUTCIBCTBE, PCKOHCTPYKIMH H 3KC-
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TLTyaTali COBPEMEHHBIX CHCTEM BOAOCHAOKEHHS U
BogooreeacHus Cankr-IletepOypra creayer pyxo-
BoacTeoBaThea paszaenoM 7 CIT131.13330 u pasae-
nom4 CI132.13330, IlocrasosncHusmu Ilpasu-
tenscrBa Cankr-IlerepOypra ot 11.12.2007 Ne 1587
[15], or 21.10.2008 Ne 1270 [16], or 24.05.2011
Ne 625 [17], a Takxke cneAyIOIUMH MPUHLIMIIAMH:

- TPOBCACHHC OOA3ATCIBHOTO HCCIICAOBAHHUS
TPYHTOB HAa CONACPIKAHMC 3ArpA3HAIOLIMX BEIICCTB B
TPYHTC W TPYHTOBBIX BOJAAX, CMOCOOHBIX OKAa3aTh
HEraTHBHOE BO3AEHCTBHE Ha Ka4e€CTBO MOAABACMOM
BOJBI;

- TNPHUMEHEHHE HAa HApPYXHBIX CETAX TPYO W3
HEMETAJUTHYECKUX H KOPPO3HOHHOCTOHKHX MaTe-
pHaNoB, COBPEMEHHOI1 3alIOPHOH apMaTyphL;

- OTKa3 OT HNPUMEHEHHS CTAIBHBIX TPYO, W3-
TOTOBJICHHBIX M3 HU3KOCOPTHEIX U HEJICTHPOBAHHBIX
MapoK CTajei, OJHOCIOHHBIX HOJHITHICHOBBIX
TpyO, TpyO M3 MOMHMBHHHIXIOpHAA H acOomemeHTa
JUIS TIPEAOTBPALICHHS MPOHUKHOBEHHUS B MUTHCBYIO
BOJY OPraHHYESCKHX 3arpA3HAIOIUX BCLICCTE;

- pauuoHaNbHOE (MPH MAKCHMAJIBHOM 3KOHO-
MHH 3aTpar Ha paGoThl MO YKIAAKE TPYObl) U onepa-
THBHOE BHIIIOJHEHHE CTPOUTCIHHO-MOHTAXKHBIX pa-
oor;

- obccrneuycHue OccniepeOOHHOrO BOZOCHAO-
JKCHHA W BOJOOTBCACHUS MOTPEOHTEICH BO BpeMs
CTPOUTENBCTBA M PEKOHCTPYKIHH CETEH BOJZOCHAO-
JKCHHUS M BOJOOTBCACHHST,

- PEKOHCTPYKLHSI JAO/DKHA OCYLICCTBISTHCS
KOMITIEKCHO JUIi BCEX JJIEMEHTOB CHCTCM BOJO-
CHAOXKEHHSA U BOJOOTBEACHHA (HACOCHOC 00OpYIO-
BaHHUE, Y3/Ibl YUETA, HAPYKHBIE CETH M BHYTPHIOMO-
BBIC CHCTEMEI),

- 00OCHOBaHHE CpOKAa SKCIUTyaTal[dd CETEH
BOIOCHAOXEHHS U BOZOOTBEACHHM HE MeHee S0 e,
CpoKa TrapaHThii NOAPSAYHKA W NPOU3BOAMTCIIL
He MeHee 10 neT [9] Ang OCHOBHBIX 3IICMCHTOB CCTH
(Tpy6b1, (dacoHHBIE H3ACHHSA, YIUIOTHHUTCIHHBIC
MaH)KETHI, KOMICHCAIIMOHHBIC My(THI, 3amopHAas
apMaTypa, THAPAHTHL, BaHTY3Bl W T.J.) HAJIHYHCM
HEOOXOAMMBIX JOKYMCHTOB O KauccTee (ceprudu-
KaTOB, CBUJCTCIILCTB, IACTIOPTOB, AKTOB M OTYCTOB O
1ab0OpaTOPHBIX HCHBITAHUSX), TMOATBEPKAAIOLIUX
COOTBETCTBHE JCHCTBYIOIHMM HOPMATHBHBIM TPeOO-
BaHHSIM, & TAKKC CTPAXOBBIX 00M3aTEILCTB.

IIpn ycrpoiicTBe CHCTEM BOAOCHAOKEHHS H
KaHAIM3aLMH B HCLCHTPAIbHBIX paiioHax CaHKT-
ITerepOypra HEOOXOAMMO YYHUTHIBATH MOJOXKCHHS
TCH 30-305-2002 Canxr-Tlerepbypr, B uctopuue-
CKH CIIOXHBIIUXCS parionax — noaoxkenus TCH 30-
306-2002 Canxr-IletepOypr. Ilpu yctpoticte ¢yH-
JAMCHTOB 34AHHH M COOPYKCHHI HEOOXOAUMO yUH-
teiBate  monoxeruss  TCH 50-302-2004 Cankr-
IerepOypr. Cucrema BoAOCHaOXKEHHS JOJDKHA CO-
oteercTBOBaTh TpeGoBanuamu CanlluH 2.1.4.1074-
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01 ans weHTPaNM30BaHHOTO BOAOCHAOXKCHHUS H
CanlluH 2.1.4.1175-02 nmg HeLEHTPATM30BAHHOTO
BOJOCHAOKCHHS.

st ceteit BonOCHaOXKEHUsT ¥ BOJOOTBEICHUS
ropoga Caukr-IlerepOypra, pacmoaokeHHOrO Ha
ceipoit banTuiickoll HU3MEHHOCTH ¢ BBICOKHM YpPOB-
HEM TPYHTOBBIX BOJ, B YCIOBHAX IIOBCEMECTHOTO
HAJINYUSI TEXHOTCHHBIX TPYHTOB, CTCCHCHHOCTH H
CIIOKHOHM aBTONOPOKHOU OOCTAHOBKH, PCKOMCHIY-
etcs, B nepsyio ouepens npumvenenue PE 100-RC
Tpy0 u BUIIT 1py6. ITH TPyOR MOXKHO MPOKIATbI-
BaTh OCCTPAHIICHHBIME (aIbTCPHATUBHBIMHU) CIIOCO-
Gamu (cM. 6.1.2 HacTOAINErO JOKYMEHTA) H CPOK HX
cayx0br MOxeT gocturars 100 jer.

Kpome Toro, ams ceteit BoqoCHaOX CHUS BO3-
MOXKHO IPUMCHCHHC CTAJbHBIX JJICKTPOCBAPHBIX
MPSMOIIOBHEIX TPYO (€ 0043aT€NBHEIM YCTPOMCTBOM
SIEKTPOXUMHICCKOM 3AIMUTHI), a IS CETCH BOJOOT-
seacaus — PE u PP 1py6 ¢ rodpuposanHoii BHEmI-
HCH IMOBEPXHOCTBIO, CTCKJIOILIACTHKOBHIX TPYyO, a
TAKKe MONAMEPHO-TKAHCBBIX PyKaBOB (IpH caHa-
IUH).

ITpu ycrpoiictee cereii BonoCHaOXKEHHA H BO-
JOOTBCACHHSL OOSA3aTCIBHBIM YCIOBHEM obecnedc-
HUs TPpeOyeMOro kadecTsa paboT U MATCPHAIOB U HX
COXPAaHECHHEM B TEUCHHE BCETO CPOKA CITYXKOBI SIBIISI-
€TCs KOHTPOIb KayeCTBAa CO CTOPOHBI 3aMHTEPECO-
BaHHBIX YYaCTHHKOB Ipouecca crpoureibersa. Oc-
HOBHBIMH KOHTPOJHPYIOIUMH HHCTAHLHSMH SIBIISI-
IOTCS TEXHHYCCKHC OTJCIbI, OCYLISCTBIISIOLIHE
(GYHKIHH CTPOUTEIBHOrO KOHTPOJIS TEXHHYECKOIO
3aKa3yuKa, ACUCTBYIOIUC B cooTBeTCTBUM C [locTa-
HoBneHueM [lpaBurenectea PO ot  21.06.2010
Ne 468 [18].

Ha stane crpourenscTBa ceTH BoAOCHabMKe-
HHS U BOAOOTBEIACHUS JOJUKHBI OBITh IIOJBEPTHYTHI
KOHTPOJIBHBIM M JTA0OPaTOPHBIM — HCIBITAHHIM
C LEABI0 YCTAHOBJICHUSI COOTBETCTBUS MOCTPOSHHOMH
CCTH MMPOCKTHOH U MCHOTHUTEIPHOH JOKYMEHTAINH.

JlaGoparopHbic HCIBITAHHUS JOJDKHA IPOBO-
JUTh HE3aBHCHMas aTTCCTOBAHHASA MCIIBITATETIbHAS
nabopaTopusi, COOTBCTCTBYIOIAS  TPeOOBaHUAM
I'OCT NCO/M3K 17025 (cm. mpunoxernue b k Ha-
CTOAIIEMY AOKYMCHTY).

5 TpeGoBaHusi K MPOEKTHPOBAHUIO
cereii BOAJ0CHA0KeHUsI U BOJ00TBEAEeHMS

5.1 OcHoBHbIe TPeGOBAHUSI K MPOEKTHOH H
paboueii JOKyMEHTALHH

5.1.1 IlpoexTHas
CTPOUTENbLCTBO

AOKYMEHTAaLUusl Ha

Pa3paboTky  OPOCKTHOM  AOKYMEHTALH
CTPOMTEBCTBA CETEH BOAOCHAOKEHMSA M BOJOOTBE-
neams st Caskr-ITletepOypra cieayeT MmpoM3BO-
JUTh B COOTBCTCTBHH C TPCOOBAHMSIMH ACHCTBYIO-
H.[eﬁ HOpMaTI/IBHO-TeXHI/I'-IeCKOI‘;I JAOKYMCHTAaLNU, o~

JIOKCHHAI HACTOALICTO AOKYMCHTA, PYKOBOACTB IO

MIPOCKTHPOBAHUIO CETEH BOAOCHAOKCHHS U BOJOOT-

BEJICHHUS, 4 TAKKE aTbOOMOB H KaTtalioros ceprudu-

LUPOBAHHBIX ACTATCH W U3ACNHIA, YTBEP:KACHHBIX

AJIA NIPUMCHCHHA OpPTraHU3alUusaAMH, OCYIICCTBIIAKO-

IIUMU CTPOUTENIBCTBO. BCe M3MeHEeHMsT B TPOSKTHOH

JOKYMCHTAIIMH, HEOOXOJMMOCTh KOTOPBIX BbISBH-

Jach B IPOIECCE CTPOUTEIbCTBA, AODKHBI OBITH CO-

TIaCOBaHBl C MPOEKTHOM OpraHu3aruell — aBTopoM

MPOCKTA.

ITpoexThl ceTel BOAOCHAOKEHHS U BOJOOTBE-
JEHUs JO/DKHBI COOTBETCTBOBATh «IlONOXKEHHIO O
COCTaBC PA3/CiIOB MPOSKTHOH JOKYMEHTAIMHU U Tpe-
GOBAHMAX K UX COACPKAHUIO», YTBEPKACHHOMY I]o-
cranoeneaueM Ilpasurenscrea PO ot 16.02.2008
Ne 87 [19], xak mns THHEHHOrO OOBEKTA KAIHTAJIb-
HOTO CTPOHMTCIIBCTBA, a TAKXKE PEKOMCHAAIMAM
PMJ] 11-08-2009 Canxr-IleTepOypr.

OcHoBHBIC TPCOOBaHHA K MPOCKTHOM JOKY-
merTamuu onpeacisicr [OCT P 21.1101. OcuoBHbie
TpeOoBaHMs K rpadUuecko YacTH NMPOCKTHOH KO-
kymeHtammu ~ ompeaeiror  ['OCT21.704 =n
r'OCT 21.110.

PexoMmeHayeMbIii  COCTaB TMPOCKTHOH AOKY-
MCHTAIMH HA CTPOUTEIBHCTBO!

1) IosicauTenpHAs 3aMKCKA;

2) IIpoekT monocke 0TBOAA;

1) Texnonormueckue W KOHCTPYKTHBHBIC PEIICHHSA
(ruran cereit — B Macmrabe 1:500, muGo 1:1000,
m6o 1:2000, npodunu cereii — TOIBKO AN CE-
Teil BOROOTBEACHHA);

3) IlpoexT opraHu3aLH CTPOUTEIBCTBA,

4) MeponpusaTHs 10 OXpaHe OKPYKAOIMECH CPEBI;

5) Cmera Ha CTPOUTEIBCTBO.

CocTaB MPOEKTHON AOKYMEHTALUK 1O TpeGo-
BAHHUK) TCXHUYCCKOI'O 3aKA3YHUKAa MOXKECT OOIIOJIHATh-
¢4 B 3aBHCHUMOCTH OT YCJIOBUM KOHKPETHOIO OOBEK-
Ta B paMkax ykazauuii [locranosneuus [IpaBurens-
ctBa P® ot 16.02.2008 Ne 87 [19].

B xauectBe npunoskeHUH K IMPOEKTHOH JOKY-
MEHTALMH OTACIBHBIMH TOMAaMH MOTYT OBITh Ipe[-
cTaBieHbl «OTHET 00 MHXKEHEPHBIX H3BICKAHMSIX)
(TEOTOTUYECKHE, TCOACIMUCCKUE, DKOIOTHUYCCKUE
usbicKaumsa), «[IPOCKT TEXHOIOTMYECKOro peria-
MeHTa OOpalLICHHSI CO CTPOMTEIbHBIMH OTXOAAMM)
(¢ mpeanonaracMeiM 0GBEMOM CTPOUTEIIBHBIX OTXO-
n0B, 6e3 cormacoBanmii) U «CxeMa OpraHuzauu
JOPO’KHOTO JBIKCHHA HA IEPHOJ CTPOUTEIbCTBAY
(peamonaracmas cxema, 6€3 COrIaCOBAHUM).

IMpoekTupoBanue 34aHUM, CTPOCHHM M CO-
OPYIKEHHMH, BXOAAIMX B HHGPacTpyKTypy oOBEKTa
CTPOUTENIBCTBA, PCKOMCHAYETCSA BBHIIOIHATH OT-
JEIbHBIMU Pa3CIaMH.



5.1.2 IlpoexTHas
PEKOHCTPYKIHIO

AOKYMEHTALHSA Ha

OcHoBHBIC TpeOOBaHMS K HPOEKTHOH AOKY-
MEHTAIMH Ha PEKOHCTPYKLHMIO TaKUE XK€, KaK M Ha
CTPOUTEILCTBO.

Pexomenayemblit COCTaB INPOEKTHOM MOKY-
MEHTAIMH HA PEKOHCTPYKLHUIO!

1) TloscHuTenpHAS 3amHCKa;

2) TexHOIOTHUYECKHEC U KOHCTPYKTHBHBIC PEIUICHUS,

3) IIpoexr opraHu3anyH CTPOUTCIIBECTBA,

4) TIpoexT opranuzaupy paboT MO CHOCY (ZEMOH-
TaXy) TUHCHHOTO OOBEKTA;

5) Meponpustus o 0XpaHe OKPYIKaOIIEH CpeIbl;

6) CmeTa Ha CTPOUTCIIBECTBO.

ITo 3amaHMI0 TEXHUYECKOTO 3aKA3dMKa Ipo-
€KTHasg AOKyMEHTALMs Ha PEKOHCTPYKLHUIO MOXKET
OBITH BBIIIOJIHCHA B COKPALICHHOM COCTABE:

1) ToscHutenpHas 3anucka (C OMHCAHUEM TEXHO-
JOTHMYECKHX M KOHCTPYKTHBHBIX DPELICHHH,
o0oCcHOBaHHMEM BBIOOpa aHajgora Ui COCTaBC-
HUSA CMETHI, COMOCTABHUMOIO C TNPOEKTHPYEMBIM
00BEKTOM);

2) IlpoekT opraHu3aIMy CTPOUTEILCTBA,

3) CwmeTa Ha CTPOUTENBCTBO (IIPU YCIIOBHH, YTO BCC
HEOOXOANMBIC 3aTpaTsl OYAYT YITCHBL B CMCTHOM
JOKYMEHTALHH, MOTYT OBITh HCIIOIB30BAHBI 00'B-
€KTHI AaHAJIOTH).

B COKpalcHHOM COCTaBe MNPOEKTHAs AOKY-
MCHTALW HE MOXET PAacCMATPHBATBCA B Ka4EeCTBE
MPOCKTA-aHAaIOora, & TAKKE MPOXOAMTh (B Claydasx,
YCTAaHOBJICHHBIX rpaﬂOCTPOI/H‘eJII:HI:IM KOACKCOM
Poccuiickoti ®eaepammu [5]) rocyaapCTBEHHYIO
SKCIICPTHRY.

5.1.3 PaGouas noKymeHTauus

OcHoBHEIE TpeGOBaHHMs K paboucii JOKYMEH-
tauuu onpenenstror [OCT P 21.1101, TOCT 21.704
uT'OCT 21.110.

Pexomenayemsbiii THIOBOM coctaB pabouei
JOKYMEHTAITVH!

1) Ilnan cereit (B macmrate 1:500 wmu 1:200);

2) Tpodunu cerei;

3) JleTanupoBKH V3IIOB,

4) KoHCTpyKIMH KeTIe300C€ TOHHBIC,

5) Crnemudukanms 000pyIOBaHMs, HU3ACIHANR H Ma-
TCPHAJIOB;

6) BoccraHoBneHHE 61aroyCTpONCTBa;

7) CMmeTa Ha CTPOUTENNBCTBO;

8) Texnomoruueckuii pernamMeHtT oOpameHus Cco
CTPOUTEILHEIMH OTXOJAMHU;

9) CxeMa oOpraHM3anyM JOPOKHOTO ABIDKCHHUS Ha
[IEPUO/, CTPOUTEIBCTBA.

B xauecTBe npuoxkeHHI OTACIBHBIMH TOMa-
MH MOTYT OBITh IPEACTABICHBI «3aIqura OT 3IeK-
TPOXUMHYECKOH KOPPO3MM» (11 CTaIbHBIX BOJO-
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MPOBOJOB), «ApPXUTEKTYpHBIC peiueHmsD, «Bexo-
MOCTB 00BeMOB paboT, «'HapaBiuueckuil pacueT»
u «Craruueckuii pacyeT».

5.2 Oco0eHHOCTH MPOEKTHPOBAHHSI CETEH
BO)IOCHaﬁ?KeHI/lﬂ H BOJAOOTBEACHHUS ¢ MPHUMEHCHHUEM
PE 100-RC 1py6

Pexomenayercs BeiOupats TpyOs u3 PE 100-
RCTumos2 u3 mo PAS 1075 [20] (¢ romumuHOMI
BHCIIHCTO  CJIOS WIM  3aIMUTHOH  000JIOUKH
He meree 10 % oT TOMIMHBEI CTEHKH HECyIeH Tpy-
OBI) AJI CTPOUTENBCTBA ¥ PEKOHCTPYKIIHM:

- ceTel BOAOCHAOKEHUS,
- cereil BOJOOTBEACHUS, PaboTAlOWMX B Ha-
TOPHOM PEKHME.

IMoamsTrneHOBEIE TPYOBI, COOTBETCTBYIOIINE
PAS 1075 [20], noka3siBarOT 1O CPABHCHUIO C TPY-
6amu u3 PE 80 u PE 100 no DIN 8074 [21] namHoro
0oJice BHICOKYIO CTOMKOCTh K MEIJICHHOMY PacIlpo-
CTPAHCHHIO TPCLIMH, YTO MO3BOJSICT MX HMPUMCHATH
IS ATbTCPHATUBHBIX METOJAOB NPOKJIAAKH
(cm. 6.1.2 HacTOSIMETO JOKYMEHTA).

Cpok ciy>kObl ceTeli U3 Takux TPyO COTJIACHO
PAS 1075 [20] — B Teuerme 100 net mpu cobmoae-
HHY TIPaBHJI SKCIUIYaTalHH.

HopmarusHbiii CpoK aMOpPTH3ALIMOHHBIX OT-
yHucIeHHH cocraBisaeT 50 yer.

Ot TpyOBl COOTBETCTBYIOT TpeOOBaHMAM
3KONOrH4eCcKOi 6€30NaCHOCTH MUTHEBOH BOJIBI.

Jonyctumast pabouast TeMmeparypa BOJOIPO-
BOJIHOM BOJBI H KAHAJIM3AMHUOHHBIX CTOKOB IS TPYO
u3 PE 100-RC — no 40 °C (¢ xpaTKOBPEMEHHBIM I10-
BoiteHueM A0 60 °C), nasnenue — 10 1,6 MIla.

TpyOrr u daconHBIC H3AEHUI AOMKHBEI COOT-
percreoBath  ['OCT 18599, TOCT P UCO 3126,
DIN 8074 [21], DIN 8075 [22], DIN EN 12201 [23]-
[27].

Marepuan u TpyOBl HPOXOAAT B 00s3aTeINb-
HOM TOpsiAke HcmbITaHus cornacHo PAS 1075 [20],
ISO 9080 [28], ISO 16770 [29] B He3aBuCHMOII aT-
TECTOBAHHOH HCIBITATEIbHOH 1a00paTopuH.

OmnpegeneHye MaKCHMAIBHOTO CPOKa CITyKOBI
IUTACTHKOBBIX TPYO € Y4E€TOM TEPMHYECKOrO CTape-
HHUS PEKOMCHIYETCS BBINOJHATE B COOTBETCTBHMH C
T'OCT P 52134 u DIN EN ISO 13760 [30]. ITpumep
pacdeTa MaKCHMAJIbHOTO CPOKA CIY»OBI TIOJHITH-
JIeHOBOH TpyOwl mnpeicrtasieH B [Ipunoxenuu E x
PM/1 41-11-2012 Canxt-Tlerepoypr.

IIpoekTHBIE pelCHHS AN MPOKIAAKH CETeH
PEKOMEHAYETCS MPUHHMATD COTJIACHO HHCTPYKLHAM
U PYKOBOJCTBAaM 3aBOAOB-H3rOTOBHTENIEH C YUETOM
CIT140-102, CH 550, CIT131.13330, CIT32.13330 u
CHull 3.05.04.

IMpexenbHO-AOMyCTHMBIC PAAMYCHI YIPYrOTO
n3ruba MOIUITHICHOBOTO TPYGONMpoBOJA I OCY-
ICCTBJICHMI H3MCHCHHS HAIIPABJICHUSA €ro OCH B
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TOPU30HTATBHOM MM BEPTHUKAIBHOM ILIOCKOCTIX
IPH HEOOXOOMMOCTH OIPEAEISIIOTCS PACUCTOM U3
YCIOBHH NPOYHOCTH TPYO M COCIMHCHUM, yCTOHIHM-
BOCTH CTCHOK TPYOBI M IOJIOKEHHs TPyOOmpoBOaa
MOA JCUCTBHEM BHYTPEHHETO JABICHMUS, MPOJOIIb-
HBIX YCHIMH M BBITAIKHBAIOLWIEH CHJIBI HA OOBOA-
HEHHBIX YYaCTKaX, ¢ Y4ETOM PEKOMEHIAIMH 3aBOAA~
H3TOTOBHTEIS.

I'mapaBnmdecknit ¥ MPOUHOCTHOM pacueTh
CIEAYET BBIMIOTHATH B COOTBETCTBHH C IIprnoxeHu-
em /1 x CIT 40-102.

IIpouyrocTHBIE (KpOME YCTOWYHMBOCTH K pac-
HNPOCTPAHCHHIO TPCINUH HANPSDKCHUA) U THAPABIH-
yeckue xapaxrepuctuku PE 100-RC tpy6 He oTmn-
yatorest oT 00bruHbIX PE TpyO.

ITpumep npoIHOCTHOTO pacuera TPYOOIPOBO-
ga u3 PE 100-RC npeacrasnen B npunoxeruu I' k
HACTOAIIEMY JOKYMCHTY.

Crenyer Betoupars TpyOsr Tuma «T» (PN 10),
SDR 17 u Gouiee xecTKue.

Ipu rny6GuHe 3a10KCHUS KaHATH3ALUK 3 M H
6onee BBIOOP TPYOBI HEOOXOMUMO MOATBEPXKIAATH
pacueToMm Hecymen cnocobHocTH Mo ATV-DVWK-
A 127 [31].

Jnst ruApaBIMYecKUX U IPOYHOCTHBIX pacuc-
TOB PEKOMCHAYETCS HCIONb30BATh COBPEMCHHBIC
MPOTPaMMHBIC KOMIUICKCHI, pa3paboTaHHEIE C yde-
TOM OTCUCCTBEHHOIO H MEXIYHAPOIHOTO OIIBITA
NPUMEHEHHUS [IOTHSTUICHOBBIX TPYO.

Has coemunerus PE 100-RC 1py6 u dacos-
HBIX M3JCIHH CIeAYET MHCIOIL30BaTh CBapKy CO-
rnacao CHulT 3.05.04.

Pazpemnble ((aHIEBEIE) COSIWHEHHS CO-
rnacao CIT40-102 mpexycmaTpuBaroTCs B MecTax
YCTaHOBKU apMaTyphl ¥ IPUCOEIHUHEHHUS K 060pyR0-
BAHMIO, JOCTYIIHBIX JJII OCMOTPa ¥ PEMOHTA.

Hnsg moa3eMHBIX TOJHUITHICHOBBIX CETEH
CTICLMAILHON KOMIICHCALNK HE TPeOyeTCsL.

Bo u3bexxanue NpoMep3aHUs MHHHAMAIIBHYIO
rIyOMHY 3aJI0KCHUS HEOOXOANMO YCTAHABIHBATH B
COOTBETCTBUU C TCIVIOTCXHHUYCCKHMH M MPOYHOCT-
HBIMH PAaCcueTaMy, IIPH STOM 3HAUCHHE JOJDKHO Ipe-
BBILIATE [JIyOHMHY NPOMEP3aHUs TPYHTA B AAHHOH
MECTHOCTH He McHee ueM Ha 0,5 m.

IIpu mepeceueHHAIX C€ KOMMYHHKAIHMSIMH
MHUTBEBOI BOJOMPOBOJ CICAYST MPOKJIAIbIBATE BBI-
oI¢ TEINIOBOH CETH, KAHAIM3AIMOHHOU TPyOBI, a
TaKKE BHIIIE TPYO, MO0 KOTOPBIM TPAHCIOPTHPYIOTCS
SIMOBUTHIC M AYPHO MaxHyImue >kuakocty, Ha 0,15 m
(B cBETY) B HCTOPHHYECKH CIIOKHBILIMXCSI pailoHax
ropoga u 0,4 M B HELEHTPATIBHBIX paHOHAX.

IIpu nepeceucHMH HHXCGHEPHBIX CETEH pac-
CTOSIHHC II0 BCPTHKAIH (B CBETY) MCKAY JOXKICBOM
KaHAIM3ALMCH U IMUTHEBBIM BOJOIPOBOAOM HIIH TC-
IJIOBOH CEThIO A0JKHO ObiTh He MeHee 0,1 M (B cBe-
Ty) B UCTOPHYCCKHU CIIOXKHBINUXCS paifoHax ropoza
u 0,4 M B HELICHTPATBHBIX PalioHaX.

JomyckaeTcss HpoKJIaAKa NHTBEBOTO BOJO-
MIPOBOJAA MK TCIUIOBOI CETH HUXKC KAHATIHM3AIOH-
HOM CETH, B 3TOM CIy4ac BOIONPOBOA WK TCILIOBAs
CETh MPOKIAABIBAKOTCS B (yTisIpax, PacCTOSHUC 0
KOHIOOB KOTOPBIX OT MCECTa HNCPCCCUCHHA MOJKHO
6bITh He MeHee 1,0 M B IJIMHHCTBIX IpyHTax u 1,5 M
B IICCYAHBIX.

B cayuasx mpoxmaaku BogompoBoxa B (yt-
mpe cneayer mpumenste PE 100-RC  1pydy ¢
SDR 17 B xauectse pyTimsipa.

[poxo MOIMATUICHOBOrO BOAOIPOBOJA MPH
MICPECCUCHUH CTCHOK KOJIOALCB (KaMep MEpeKIiode-
HuA, (GYHIAMEHTOB 3JaHMI) CICAYET BHIIOIHATH C
OPUMCHCHHUCM 3alllUTHBIX My(bT, A1 HCKITFOUCHHS
[epeavn HArpy3KH Ha BOJOMPOBOJ HPH HEPABHO-
MEPHOH 0CaKe MEePECEKacMOr0o COOPYKCHHSL.

B paiionax ¢ HCTOPHYECKH CIIOXKUBIICHCS 3a-
CTPOMKOHN, TPYAHOAOCTYIIHBIX MECTaX, HEPEXOAAxX
ABTOMOOWIBHBIX M JKEJC3HBIX AOPOr CICAYET Ipe-
JIyCMaTpUBaTh OCCTPAHIICHHBIC CIIOCOOBI TPOKJIAMI-
k# (cM. 6.1.2 HACTOSIIETO JOKYMEHTA).

ITpu TpanmeiHoM crnocobe MPOKIAAKH TPY-
6omposoga w3 PE 100-RC Ttmmos 2,3 cormacHo
PAS 1075 [20] otmagaeT HCOOXOAUMOCTh B JOTIOJ-
HUTEJbHBIX PACcXOAaX, BO3HUKAMOIUX JAJIS yCTPOM-
CTBa NCCOYHOU INOAYIIKH M 3aCHIIIKH, JOMYCKACTCA
MPUMEHEHNE OOPATHOI 3aCHIIIKH 0€3 CTPOUTENPHOTO
Mycopa (cM. 1. 6.2 HACTOAINETO JOKYMEHTa), KPOME
MEPEXOA0B MOJ HKENE3HBIMH H aBTOMOOHIIBHBIMH
AoporaMu U MPOKIAAKH IIO4 JOPOKHBIM IMOJIOTHOM,
€CITH CETH IPOXOIAT BIOJIb ABTOMOOHIBHOM JOPOTH,
rae NpeAyCMaTPHBACTCS 3aChIKa MECKOM C YIUIOT-
HeHueM He meHee 0,95,

ITpoxmagky ceTeil BHYTpH KBapTAIOB KHJIOH
3aCTPOMKH PEKOMEHAYETCS IPOCKTHPOBATh BHE TPO-
TyapoB.

5.3 Oco0eHHOCTH INpoeKTHpOBaHMs ceTeii
BO).IOCHaﬁ)KeHl/lS[ H BOAOOTBEACHHSA ¢ IPHMECHCHHEM
BYIIT tpy6

Pexomenayercsa BriOupars TpyOon n3 BUID
JUISL CTPOUTEIbCTBA U PEKOHCTPYKIIHH:
- ceTeil BOJOCHAO)KEHHS YCIOBHBIM JHAMET-
pom ot 500 MM u Bonee;
- ceTell BOZOOTBEACHHs, pabOTAIONIMX B Ca-
MOTCYHOM PCKHUME.

Cpoxk cayxOBbl ceTel U3 Takux TpyO COTIacHo
CI166.13330 — BTeuenue ne meuee 100 mer mpu
COOIIOACHUN NPABHUIT SKCILTYATALIHH.

HopmaTtuBHBIE CPOKH aMOPTH3ALHOHHEIX OT-
YuCICHUM cocTaBasior 60 ner (o ceTed BOmO-
cHaOxenus) u 50 met (471 ceTeil BOAOOTBEACHHMS).

Jomnycrumas padodas temreparypa BOIOIPO-
BOXHOH BOABI U KAHATU3ANMOHHBIX CTOKOB /IS TPYO
u3 BUIIT - g0 95 °C, gaBnenme — 1o 4,0 MITa.



OTH TpyObl COOTBETCTBYIOT TpeGOBaHUAM
9KOJOTHICCKOH OE30IMaCHOCTH MMHTHEBOH BOABI.

Marepuan u TpyObl NMpOXOAAT B 00sS3aTENb-
HoM mopsaake mcmbitanusi no ['OCT P MCO 2531,
I'OCT 1497, TOCT 27208, DIN EN 545 [32] B ar-
TECTOBAHHOM HCIBITATEIbHOH 1a00paTOpHH.

IIpockTHBIE peIICHHS ATA HPOKIAAKH CCTCH
PEKOMEHIYETCS IPUHAMATD COTTACHO MHCTPYKIHAM
U PYKOBOJACTBAM 3aBOJOB-H3TOTOBUTEICH € y4CTOM

T010KeHHi CII 24.13330, CII 31.13330,
CI132.13330,  CII66.13330,  CII72.13330,
CHulT 3.05.04.

Tpy6sr n3 BUILT™ mokHO mpokiaaabiBaTh Oec-
TpaHIICHHBIME criocoOamu (cM. 6.1.2 HacTosmiero
JOKYMEHTa).

ITpu mpoexkTHPOBAaHUN PEKOMEHIYSTCS BBIOH-
path pacTpyOHEIC U (rraHueBbIc TPYOB U (HaCOHHBIC
m3zenus o 'OCT 7293, TOCT 5525, TOCT 10692,
I'OCT P MCO 2531 u DIN EN 545 [32].

I'mapaBnmdeckuii ¥ MPOYHOCTHOM pPacyUeThI
CIEAYET BBIIONHATE B COOTBETCTBHH C pasieia-
Mmu 5, 6 CIT 66.13330.

[Mpumep mpouHOCTHOrO pacuera TPyOOIpOBO-
na u3 BULIT mpu moa3emHO# NpoKnagke mpeacTas-
JICH B IPUIIOKEHUH J] K HACTOSINEMY JOKYMCHTY.

Jlns ruApaBIHYecKUX M IMPOYHOCTHBIX pacue-
TOB PEKOMCHIYETCA HCIOIb30BATE COBPCMCHHBIC
IIPOTrPaMMHBIC KOMIUICKCH, pa3pabOTaHHEIE C yie-
TOM OTEYECTBCHHOTO W MEXKAYHAPOJHOTO OIIBITA
npuMereHus Tpy6 u3 BULLT .

Honycrumas riryOuHA 3aJI0KCHUS COCTABIACT
10 11 M (ans tpyosr auamerpom 500 MM tum 5) co-
riaacHo Tabauue 5.2 Pexomennanuii mo ucnonb3osa-
Huo Tpy6 OAO «JIM3 «CBoboaHsIi cokom» [33].

IIpoexruposanue, OAOOP W pacdeT HAPYK-
HBIX U BHYTPCHHHX 3QLIUTHBIX TOKPHITHIA TPYO U3
BYLIT" HEO6X0IAUMO MPOU3BOIUTH B COOTBCTCTBHU
¢ 5.14 CI166.13330.11 B 3aBHCHMOCTH OT KOPPO3H-
OHHOHM arpecCHMBHOCTH TPYHTA M IEPEKAYMBACMOM
CPeaBL.

CoraacHo tpedosanmsim ['OCT P UCO 2531
B 3aBHCHMOCTH OT BHCIITHUX YCIOBUH OKCILTyaTallHH
st Tpy6 u3 BULLT HeoGX0AMMO KCMONB30BATh 3a-
LIMTHBIC HAPYXKHBIC MHOKPHITHS (LIHMHKOBOC, IIOJH-
YPETaHOBOC, MOIU3THICHOBOES, (HOPOLEMEHTHOE),
KJICHKHAC JICHTH, OUTYMHYIO KPacKy, SMOKCHIHYIO
cMoIy.

IIpu npoexTHpoBaHUH HEOGXOAMMO YICIHTDH
ocoboc BHMMAaHHE KOPPO3HIHON arpecCHBHOCTH
rpyHTOB B MecTe mpokiaaku Tpyo m3 BUIII co-
riacHo 5.13 CII 66.13330.

OmnpenencHue yAENBHOIO  3NEKTPHICCKOTO
COMPOTHUBNICHHS TPYHTA HPUHUMAETCA B COOTBCTCT-
BHH ¢ METOAMKOM, u3noxeHHoit B FOCT 9.602.

OmnpesencHue OMacHOTO BIHAHHUS ONMy>kAaro-
LEr0  TMOCTOSHHOTO TOKa  NPHHHUMACTCA 1O
T'OCT 9.602 u P/] 153-39.4-091 [34]. Pacuers mpo-

PM/ 40-20-2013 Cankrt-Ilerepoypr

M3BOJATCSL B TOM ClIy4ae, KOrja COeIHHEHHI TPyO
00CCICUHBAIOT ~ HEMPEPHIBHYIO  DIEKTPHYCCKYIO
CBiA3b IO MeTawly (cBapHele WM (IaHLEBBIC CO-
CAUHCHHUS).

Ilpu pactpyGHOM coenuHeHHH TpyO uepes
M30MPYIOIIHE YIUIOTHHUTENbHBIE PE3UHOBBIE KOBLIA
WM TIPOKIIAAKH OLEHKA He mpoussoautcs. Pactpy6-
HOE COEAMHCHHE C HCMONb30BAHHEM PE3HHOBOM
MAHXKETHI ABIACTCS MHUIICKTPHUSCKHM H MPEHATCT-
BYET PaclpoCTPaHEHHIO Gy KAAOIIHX TOKOB.

Tun 31eKTPOXUMHUECKOH 3aIUTH BHIOHpaeT-
camo I'OCT 9.602.

IIpoxnanky Tpy® B cmabbIx rpyHTax ¢ pac-
geTHBIM conpotusieHneM MeHee 0,1 MITa, a Taxoke
B IPYHTax ¢ BO3MOXXHOH HEPaBHOMEPHOM OCaaKoM
(B HCCIICXKABLIMXCS HACBHIMHBIX TPYHTAX) PEKOMEH-
JIyeTcd MPOCKTHPOBaTh HA JABYXCIIOMHOM LcOeHUA-
TOM OCHOBAHHH C TMOACBIKOM MENKO3CPHHCTBIM
MECKOM, CMEIIAHHBIM C LIEMEHTOM, H 00CPThIBAHHEM
BCEH KOHCTPYKLIMH MO MEPHUMETPY TPAHIIEH IeOTeK-
cruneM. HeoGxoaumocTh ympodeHHs: OCHOBaHMS
CeayeT NOATBEPXKAATh PACUCTOM.

INpu TpanmeitHoM crniocobe MPOKIaAKH TPyO
n3 BUII', BHEe 30HBI AOPOT, BOZMOXKHO HCIONb30-
BaHUE PaspaboTaHHOro rpyHTa 0€3 CTPOUTEIBHOTO
Mycopa mpu o0paTHOI 3achinke (cM. 1. 6.2 HACTOsI-
Eero AOKYMEHTA).

B paiioHax ¢ HCTOPHYECKH CIOKHMBIICHCS 3a-
CTPOMKOH, TPYAHOAOCTYIHBIX MECTaX, HEpPEXoaax
aBTOMOOM/IBHBIX W JKCIIC3HBIX JOPOr CICAYET mpe-
JQycMaTpHBarh OCCTpaHUICHHBIE CIOCOOBI MPOKNaI-
k4 (cM. 6.1.2 HacTOAIETO AOKYMEHTA).

Jna OecrpaHmeiHOM TEXHONIOTHH TPOKIAIKH
nenecoobpa3Ho mpeaycMaTpuBath TPYObl € pac-
TpyOHBIMH cocauHeHUssME TUTIOB «RJI» 1 «RJIS».

54 OcobeHHOCTH NPOEKTHPOBAHHS ceTeit
BOAOCHAGXKEHHSI € MNpPHMEHEHHEM  CTAJbHBIX
JIEKTPOCBAPHBIX MPSIMOLIOBHLIX TPY6

PexomeHayercst BBIOMpATh CTaJbHBIE JIICK-
TPOCBApHBIC NPSIMOIIOBHBIC TPYObI I CTPOUTEIIb-
CTBa M PEKOHCTPYKLMH CETCH BOJOCHAO)KEHUS AMa-
Merpom 1000 MM u Gonee, mMpH YCIAOBHH TEXHHKO-
3KOHOMHYECKOTO OOOCHOBaHHUSA, ¢ 0043aTCIbHBIM
YCTPOHCTBOM 3IEKTPOXHMHUYCCKOH 3allHTHI.

Cpok ciykObl ceTei u3 Takux TpyO — B TeUe-
Hue He MeHee 30 et mpu coOMIOACHUH MPaBHI 3KC-
TUTyaTaLuH.

HopmartuBHBIN CpOK aMOPTH3ALIMOHHBIX OT-
ymrciaeHuH cocrapiser 20 ner.

B GonpmHCTBE CiTy4YacB CYLIECTBYIOIUE BO-
JOIPOBOABI CMOHTHPOBAHBI M3 CTAJIbHBIX JJICKTPO-
cBapueix npsivomosHbix TpyOd mo I'OCT 10704 u
I'OCT 10706.

JIns MOBBIIICHUS HAACKHOCTH H CPOKA CIIyXK-
Gbl BOZOTPOBOAA CICAYET BHIOMpATh TPYOBI U3 Jie-
rupoBanHOii cramu (wampumep, 17TC, 17T'1C,
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17T°2C), wzrotosnennsie o I'OCT 20295 merogom
3JEKTPOLYTOBOM CBAPKH C BHCIIHUM M BHYTPCHHUM
YCHJIEHHEM CBAapHOTO IIBa (THH 3), C KIACCOM IPOU-
HOocTH K52 1 BhIIIC.

IIpoexTHbic pemeHUs NS MPOKIALKUA CETCH
PEKOMEHAYETCS IPHHUMATh COTNIACHO MHCTPYKIHIM
U PYKOBOJCTBAM 3aBOJOB-H3TOTOBUTEICH € yUIETOM
TOJI0XKEHUH CI124.13330, CIT31.13330,
CII33.13330, CI172.13330, CHwuIT 3.05.04.

IIpounOCTHOH pacder CICAYeT BHIOJHSATH B
cootBeTCcTBHH ¢ pazaenamu 7-9 CIT33.13330.

OrmpeneieHUE TOMIIHH CTEHOK TPYO MPOU3BO-
JUTCS HAa OCHOBAHHH IBYX PacUCTOB:

- CTAaTHYECKOrO pacyeTa Ha IPOYHOCTH, HE-
dbopmarwio 1 yCTOWIUBOCTE HA BO3ACHCTBUE BHEII-
HEH Harpy3Ku C Y4eTOM 00pa30oBaHus BaKyyMa,

- pacucra HA BHYTPCHHCC TABJCHUC IIPU OT-
CYTCTBHH BHCIITHCH HArpy3KU.

Jnst ruapaBIrdueCKuX B IMPOYHOCTHBIX Pacuc-
TOB PEKOMCHIYETCS HCIOIB30BATh COBPEMCHHEIC
MPOrpaMMHBIE KOMIUICKCHL, pa3pabOTaHHEIE ¢ yHe-
TOM OTCUECTBEHHOTO H ME)KAYHAPOAHOTO OIBITA
NPUMCHEHHS CTANBHBIX OICKTPOCBAPHEIX IIPSIMO-
IIOBHBIX TPYO.

CranpHeie  TPYOOIIPOBOABI IOJDKHBI BBIIIOJI-
HATBCS C MPOTHBOKOPPO3UOHHOM M30JALUEN (BHYT-
PCHHEH U HApPYKHOH MOBEPXHOCTH), a MPH HEOOXO-
JUMOCTH, C KaTOAHOH WU NPOTEKTOPHOM 3aIUTOM.

B xauectBe BHYTPEHHEH NMPOTHBOKOPPO3HOH-
HOHM M30JIILIK CTAIbHBIX BOAOMPOBOJIOB HE3ABHUCH-
MO OT KOPPO3HOHHOH aKTHBHOCTH BOABI CIICAYET
HCMOJb30BATh JBYXKOMIIOHCHTHYIO SMOKCHIHYIO
sMane, MO0 SIOKCHIHO-(CHONBHOE MONHMEPHOE
MOKPBITHE, THOO LIEMEHTHO-TIECYAHOE MOKPHITHE.

KOHCTpYKIHS HAPYKHOTO 3ALIUTHOTO MOKPHI-
st pomkHa coorBetcTBoBaTh I'OCT P 51164, Tun
3AIMUTHOTO MOKPHITHS — YCHJICHHBII.

3amuTa OT HAPY:KHOM KOPPO3MH CTATBHBIX
CeTCH JMOMKHA COOTBETCTBOBATH  TPeGOBAHHAM
I'OCT 9.602, CIT 28.13330 u CIT 72.13330.

BriGop METOZOB 3aIMWTHl BHELIHEH MOBEPX-
HOCTH CTAJIBHBEIX CETCH OT KOPPO3HH JOJKECH OBITh
00OCHOBAaH NAHHEIMH O KOPPO3HOHHBIX CBOHCTBAax
IPYHTA, & TAKXKC JAHHBIMH O BO3MOXKHOCTH KOPPO-
3WH, BBI3BIBACMOH Oy K JAFOIIUMH TOKAMH.

CraHupu KaTOAHOM 3alUTHl SIBISIOTCS HEOO-
XOAMMBEIM 3JICMCHTOM CHCTCMBL DJICKTPOXHMHIC-
CKOM 3aliMTBl OT KOPPO3MH B 30HAX BXOZAa OIyX-
JAFOLIMX TOKOB B IIOA3EMHEIC COOPYKECHUS.

Kartoanas mossipuzanysi CTAIBHOTO BOAOIIPO-
BOJA OCYLICCTBIIICTCS MPUMCHCHUECM CPEIACTB 3JICK-
TPOXUMHYCCKOM 3aIMTHI:

- KaTrOJHBIX YCTAHOBOK;
- TOJIPU30BAHHBIX H YCHICHHBIX JPEHAKEH;
- raJbBaHUYECKUX aHOJOB (IIPOTEKTOPOB).

PeKOMeH,Z[yeTCSI MIPUMCHATDH MOAYJIbHBIC
CTAHIIMH KATOJHOM 3aIIUTHI ¢ BHICOKHM KO3(duIu-
€HTOM IOJIC3HOr0 ACHCTBHA BO BCCM JHANla30HE Ha-
rpy30k, ko3thduimenToM MomHocTr He Hike 0,75
BO BCEM [Juara3oHe Harpy3ok, koddduuueHTOM
IyNbCaIHi BEIXOJHOTO HaNpsDKeHus He Oomee 2 %.

5.5 OcoGeHHOCTH TNPOEKTHPOBAHHS CeTei
BopootBeaeHus1 ¢ npumeHeHnem PE u PP Tpy6 ¢
ro¢pupoBaHHOI BHEILIHEH NOBEPXHOCTHIO

Pexomenayercs Beibupats PE u PP Tpy0mr ¢
ro(h)pUpOBAHHOM BHEIUHEH MOBEPXHOCTBIO (C ABOII-
HOH CTEHKOH) A7 CTPOHTEIbCTBA U PEKOHCTPYKLUH
CeTel BOAOOTBEACHHS, pabOTAOLUINX B CAMOTCYHOM
pExXUME.

Cpoxk cayxObl ceTell U3 Takux TpyO — B TEUe-
HHe He MeHee 50 neT npu COOMIOACHHA MPABHII IKC-
IUTyaTaluH.

HopmaTtuBHBIH CpPOK aMOpPTH3ALMOHHBIX OT-
YHCICHUH cocTaBisieT 50 JeT.

Jonycrumas pabogast Temmeparypa KaHAIH-
3anuoHHBIX cTokoB Al PE u PP 1pybd ¢ rodpupo-
BaHHOI BHEIIHCH NOBEPXHOCTHIO — 10 60 °C.

TpyOsr 1 dacoHHBIC M3ACTHA JODKHBI COOT-
serctBoBath ['OCT 18599 (nommatuneHossic TPY-
651), TOCT P 54475 u DIN EN 13476 [35].

Jlns cocnuHCHMsT TPYO B OCHOBHOM MPHME-
HSIOTCSL pacTpyOHbIX coeauHeHws. ['epmeTHyHOCTD
pacTpyOHBIX COCAMHEHMH JNOJDKHA COOTBETCTBOBAThH
DIN EN 1277 [36].

Jlns PE tpy6 ¢ rodpupoBaHHOil BHEIIHEH 1MO-
BEPXHOCTBIO C TOJIIMHON CTCHKH BHYTPSHHETO CIIOSK
oonce 4 MM (TpyOBI OONBIIOTO JUAMETPA) MOXKET
MPUMCHSTHCS cBapka BCThIK. [Ipu cBapke aTux TpyO
HCTIOJIBb3YIOTCS TC KEC CBAPOYHBIC MAIIHHBI, YTO M
TIPH CBAPKE OOBIYHBIX MOMATHIICHOBBIX TPYO.

IIpoexTHbie pemeHMst ISl TPOKIAAKU CETCH
PCKOMEHYETCSl PUHAMATD COTTIACHO MHCTPYKIWMSIM
H PYKOBOACTBaM 3aBojoB-usrotosurenci, TP 170-
05 [37], TP 171-05 [38], CK 2416-06 [39] ¢ yucTomM
CIT32.13330 u CIT 34.13330.

INpumep MpovHOCTHOrO pacdera TPyOONpPOBO-
ma u3 PP ¢ rodpupoBaHHOIM BHCIIHCH MOBEPXHO-
CTBIO MPU TMOA3€MHOH MpPOKNAAKE MHPECACTABICH B
npuioxxeHuH E k HacTosAmeMy JOKyMEHTY.

Pacyer Ha MPOYHOCTD MPOH3BOAUTCS COTIIACHO
CI140-102. IIpenensl npuMeHeHHs TPYO ompeneis-
torca cornacHo [lpunoxenmo 1 k CIT40-102 u3
ycnoBua AehopMaTHBHOCTH TPYO HMPH COBMECTHOM
JCHCTBUM JABJICHHA IPYHTA 3aCHIIKH C YUCTOM BO3-
JIEHCTBHUA BPEMEHHOI TIOABIKHOH Harpy3ku, cCoOCT-
BEHHOTO Beca TPYO W TPaHCIOPTHPYEMOM >KHIKO-
CTH.

ITpu roybune 3am0keHHI OO 3-X M CICAYET
BBIOUpATh TPYOBI C KJIACCOM IO KOJIBLICBOI JKECTKO-
ctu He menee 10 kHAL.



Ipu rayGuae 3anoxeHust 3 M u Gonee cneny-
€T BRIOUpATh TPYOBI C KIACCOM IO KOJIBLEBOM JKECT-
KoCTH He MeHee 16 kH/M'.

IIpu ray6uHe 3anM0KCHMS KAaHATH3AMH 3 M U
Gonee BHIOOpP TPYOBI HCOOXOJMMO MOATBEPXKIATH
pacueroMm Hecyel crocodHoctu mo ATV-DVWK-
A 127 [31].

st ruapaBaIMuecKuX U MPOYHOCTHBIX pacye-
TOB PEKOMEHAYETCA HCIOIb30BaTh COBPEMEHHBIE
MPOTPaMMHEIE KOMIUICKCHI, pa3paboTaHHEIE C yde-
TOM OTEYECTBEHHOTO H ME)KAYHApPOIHOTO OIIBITA
mpumererns PE u PP 1pyd ¢ rodpuposanHoit
BHEIIHEH MOBEPXHOCTBIO.

Jast mpoekTupoBaHust OBITOBBIX BOJOOTBOAS-
KX CeTeH IMPUHUMACTCS OC3HANOPHBIN PEKUM ABH-
JKEHUS XUKOCTU C YaCTUIHBIM HATOJHEHHEM TPYO.

MuHIMATBHO JOMYCTHMBIC JUAMETPBI H YKIIO-
HEI, obecreumBaromue B TPyOaxX CaMOOHHIINAOLINE
ckopocTy, ogduparorcs cormacuo CIT32.13330.

IMpu mpoknagke B GyTIsIpax WIA TOHHEIX
HCOOXOAMMO NPCAYCMATPUBATh KPEILICHHE TPYObL
LCHTPUPYIOIUMH KOJIBLIAMH, YIOpaMH WIH OeTO-
HOM.

IMpoxmagxy ceTeld BHYTPH KBapTaJOB JKHIOH
3aCTPORKH PEKOMCHAYETCS MPOCKTUPOBATh BHE TPO-
TyapoB.

5.6 Oco0eHHOCTH TPOEKTHPOBAHMS CeTeit
BOJOOTBEAEHHS] C  NPHMEHEHMEM  CTEKJIO-
ILIACTHKOBbIX TPY0

Pexomenayercs BbHIOHpaTh CTEKIIOIIACTHKO-
Boie (GRP, GRE) TpyOBl st CTPOUTEIBCTBA U pe-
KOHCTPYKLMHM CeTeii BOJOOTBEACHUS AHAMETPOM
1000 mm u Gonee, paboTaromux B CAMOTCYHOM pe-
JKHME.

Cpoxk ciayxObl ceTeii u3 Takux Tpyd — B Teue-
HUe He MeHee 50 JeT npu COOII0ACHUH MPABIIT IKC-
TUTyaTaLyH.

HopmaTtuBHBIH CpOK aMOPTH3ALMOHHBIX OT-
gucneHuii cocrabnset 50 ner.

Honycrumas pabouas Temmeparypa KaHaid-
3aLHOHHBIX CTOKOB Mg Tpyd w3 GRP — 1m0 40 °C
(c xpatkoBpemMeHHBIM ToBbIIIcHHEM 10 60 °C), U3
GRE - 10 60 °C.

TpyGb1 1 GacoHHBIC M3ACIHSA JOJDKHBI COOT-
serctBoBath 'OCT P 54560, 1SO 10639 [40], [41],
ISO 10467 [42], [43], ISO 10468 [44], [45],
ANSIVAWWA (950-01 [46], DIN 16868 [47], [48],
DIN EN 1796 [49], DIN EN 14364 [50], DIN 16870
[51], DIN 16871 [52] (ans GRP u GRE cootserct-
BCHHO).

CTeknonnacTukoBbie TPYyObl IPOXOJAIT B 00sI-
3aTCIPHOM MOPAAKE HUCIBITAHKS HA KOJBLEBYIO JKe-
CTKOCTb, HAa OKPY)KHYIO M OCCBYIO NMPOYHOCTh H YII-
PYrocTh IPH PACTSHKEHHH B ATTCCTOBAHHOM UCIIBITA-
TEJILHOH J1abopaTopuu.

PM/I 40-20-2013 Canxr-IlerepGypr

IIpoexTHBIE pemeHMs AT NMPOKIAIKU CETCH
PEKOMEHAYETCS MPHHUMATh COTIACHO HHCTPYKLIHIM
U PYKOBOJCTBAM 3aBOJOB-H3TOTOBHUTEICH C YHIETOM
CIT40-105, CI132.13330, CI134.13330, a Takxe
AWWA Manual M45 [53].

I'mapapmuecknii M IIPOYHOCTHOH PacydeThl
JUISL  CICAYET BBINOJIHATE B COOTBETCTBHH C
AWWA Manual M45 [53], ISO 10468 [44], [45], u
Texamaeckumn pexomenpamamu  «IIpoexktuposa-
HHE MOJ3EMHBIX TPYOOIPOBOAOB CUCTEM BOZOCHAO-
KCHUA H BOAOOTBCACHHA M3 CTCKIOILIACTHKOBBIX
TpyO, U3rOTOBICHHBIX METOAOM HEMPEPBIBHOM Ha-
motku. Yacts [. MeToauueckue momoxeHus» [54].

ITpumep mpOYHOCTHOTO pacueTa TPyOOmpoOBO-
a U3 CTEKIOIUIACTHKA IPU IMOA3EMHOI IPOKIAIKE
npeacTaBiaeH B mpuioxxeHuu JK k Hacrosmemy Jo-
KYMEHTY.

Creayer BbIOmpark TpyOBl € KIaccoM IIO
KOJBLIEBOH xkecTKOCTH He MeHee SN 10000.

Ipu rnyOuHe 3a710KSHHS KAHAIH3AUWA 3 M H
Gomee BBIOOp TPYOBI HEOOXOAWMO MOATBEPXKIAATH
pacueToMm Hecywel cnocobHoctr mo ATV-DVWK-
A 127 [31].

Jist reApaBIHYCCKUX M MPOYHOCTHBIX pacHe-
TOB PEKOMCHAYCTCS HCIONIb30BATh COBPCMCHHBIC
MPOTPaMMHBIC KOMILICKCHI, pa3paboTaHHbIe C yde-
TOM OTEYECTBCHHOTO H ME)KAYHAPOAHOTO OIBITA
TPAMCHECHHUS CTCKIIOIUIACTHKOBBIX TPYO.

COopka CTCKIOIIIACTHKOBBIX TPYO MEKAY CO-
60it 1 hacOHHBIMH HACTAMH MOYKET OCYILECTBIATHCS
MOCPEACTBOM HEPA3bEMHBIX KIEEBHIX (IaMHHHPO-
BaHHBIX) COCJUHCHHH M Pa3beMHBIX COCIHHEHHH
¢$nanueBoro, pacTpyoHoro u My¢proBoro THIOB.

B mMectax pacmnoiokeHHs 3amopHO# apmary-
poI HeO6X0,ZlI/IMO YCTaHaBJIUBATh OMNOPHI AJIs1 MPC-
JOTBpAILCHHS NEPeJaudl KPYTAIIUX MOMEHTOB Ha

TpyOy.

6 TpeOoBaHMsi K CTPOHUTEIbCTBY
ceTeii BOgoCHA0KeHUs U BOJ0OTBeAeHUS

6.1 Cunocodb1 npoxIagKH TPYGONpoBoAOB
6.1.1 Tpanmeiinas npokaagka

Tpammeitnbiit ciocod npoknagku Tpy6 mpu-
MCHHUM /TSI BCEX THIIOB TPYO, BBIMONHACTCSA COTNac-
no CIT 31.13330, CIT 32.13330, CIT 40-102, CIT 40-
105, CIT45.13330, CIT166.13330, CHul13.05.04 u
DIN EN 805 [55].

Ilpu BEIMONHCHHUH CTPOMTEIbHO-MOHTAXKHBIX
paboT JOMKHBI COOMIOAATHC MEPBI GE30MACHOCTH:

- CTPOMIUIOWAAKY HEOOX0AUMO 00€30macuTh
€ MOMOLIBIO HAIJIEKAMIKUX MEP TAKUM 00pa3oM, 4to-
Obl HCKIIIOYHTD JIOOYIO YIpo3y paboTaromemMy mep-
COHaJly, APYTHM JIULAM, COOCTBEHHOCTH JPYTHX JIHIY
H JABIDKCHHIO N0 CTpOMIUTOmaake (HampuMep, ¢ mo-
MOIIBIO MEPOTIPHATHIA 0 obecneueHH0 6e30MmacHo-
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CTH JBIKCHMS, TCIICXOAHBIX MOCTOB, OCBETHTEITb-
HBIX YCTPOHCTB);

- KPCIUICHHE PaCKONOB, BKIIOYAs TPAHIICIO
HOJ TPYOBI, JOJDKHO BBINOJHATECS TAKUM O0pazoM,
YTOOBI 00CCIICUNTD HAACKHBIC YCIOBUA PAOOTHI;

- BXO/JHBIC JICCTHHLBI CIIEAYET JEPXKATh HATO-
TOBE U NPEJOXPAHSTH OT NOBPEXKACHHS,

- CTPOHUTCIbHBIE PabOThl HE AODKHBI CIIY KHTh
MPUYHUHOM NOBPEKACHHI HMEIOIIHUXCA YCTAaHOBOK H
CETCH,

- OpraHH30BBIBATb XPAaHEHHE W TPAHCIIOPTH-
POBKY TpyO, hacCOHHBIX H3ACIHMH, apMaTYpPHI U MaTe-
pHaNOB TaKUM 00pa3oM, 4TOOB HE BOZHHUKAIO YIPo-
361 6€30MacHOCTH PaboTaOILEro NepcoHaa, APYyrux
JIMILI HJTH COOCTBEHHOCTH,

- TMpH NpoKiIaike TPYO CIEAYET BHIMONHATH
JEHCTBYIOLIME NPEANUCAHHA MO NPEAOTBPALICHUIO
HECUACTHBIX CIIy4acB M MO TCXHHUKE OC30MACHOCTH
(HampuMep, HOLICHHE 3AIUTHOM OJCHKIBI M UCTIOIb-
30BaHHE 0COOOro 00OPYAOBAHHS MPU PE3KE, CBAPKE
H IPYrUX BUAAX 00pabOTKH MaTepHaia).

OOpaTHbIC 3aCHIIKH IPH TPAHIICHHOH IpO-
KIaIKC BBITONHAIOTCS COTIacHO TpeGoBaHmaM 7
CIT45.13330.

OOGpatHast 3achIlIKa TPYHTOM, TIPH €r0 XHMH-
YCCKOM HIJIH 6aKTepI/IOJ'IOI‘I/I'-I€CKOM 3arpsIsHCHUA
(xaTeropust 3arpsi3HEHUSI IOYB — UPE3BBIYAHHO
omacHast), He JOMYCKACTCS.

Crneayer MakCHMalbHO COXPAHSATh HCXOAHOC
VIUTOTHEHHE IpyHTa aHa TpaHured. Ilpu ero pasyn-
JTOTHEHHH WITH HEAOCTATOUHOW HECYIIEH CIIOCOOHO-
CTH HEOOXOAUMO BBINOJIHHTH MEPONPHUATHSI IO YK-
PEILICHHUIO AHA TPaHIICH (3aMCHA IPYHTA, YCTPOICT-
BO OCTOHHOrO OCHOBAaHHS HAa BCIO IIHPHHY [JHA
TpaHiueu u ap.). B cnyvac BO3HUKHOBEHHMS poGieM
C OCYLICHHEM [HA TPAHLICH, PA3yIUIOTHEHHS IPyHTa
WM HAJIMYMsI TPYHTOB C HU3KOH Hecymel crocod-
HOCTBIO PEKOMEHAYECTCS TOJI0KUTh HA JHO TPAHIICH
cTabumu3npyromui ciaoi mebHs. [l yBeTuueHus
3(h(EKTHBHOCTH HCIIONB30BAHUS WHEPTHBIX Mare-
pUaIOB [IeOCHP YKIAABIBACTCSI HA TCOTEKCTHIb, KO-
TOPBIA 3aKPHIBACTCS CBEPXY CTAOWIM3HPYIOIIETO
ClI0s1 BHAXJIECT AJTA IPeAOTBpameHusd (QHIbTparuu
MaTepHaIOB OCHOBAHUS B CTAOMIH3UPYIOLIUH CIIOH.

PacuetHas cTemeHp YIUIOTHCHHS TPYHTOB —
0,95 ans ceyuynx HECBA3HBIX IPYHTOB. Bonee BBI-
COKas CTCICHB YIVIOTHEHHS — IPY YCIOBUM MOCION-
HOro 0100pa Mpod YILNIOTHEHMUS.

Ilpu mpoBemeHHHM CTPOUTETbHO-MOHTAXKHBIX
paboT mpu OTPHUUATEIABHBIX TEMIEPATyPax HEIb3s
JOIIyCKaTh MPOMEP3aHHUE IPYHTA B 30HE MPOKIAIKH.

IIpu crpourenscTBE CETEH BOAOOTBEACHUA
PEKOMEHIYETCS TPUMEHSTh KOMOALBI M3 COOPHBIX
JKeNE300€ TOHHBIX 3JIEMEHTOB, a TaKke u3 PE unu PP
€ 00CCIICUCHHUEM UX TCPMETHIHOCTH.

10

IIpu cTpouTenbCcTBE CETCH BONOOTBEACHHS B
0OBOAHCHHBIX IPYHTAX, & TAKXKE B FPYHTAX C CE30H-
HBIM TI0bCMOM IPYHTOBBIX BOJ CIICAYCT MPHUMCHATD
konoxupl u3 PE mwim PP (¢ o6s3arenbHbIM pacueToM
Ha Bcmieitie mo ATV-DVWK-A 127 [31]), unu
xkeneszoberonnbie komoanpl mo I'OCT 8020 ¢ mo-
MONHUTEIbHOM (yTeposkoit mucramu u3 PE umu PP
(aHKCpHBIMH  TIPOGUIMPOBAHHBIMH  DIICMEHTAMH),
TIPH 3TOM:

- TONMHA CTEHKH JHCTA — 4 MM U boiee;

- BbIcoTa mpodms — 12 MM u Honee;

- PACCTOSHHE MEXAY AHKCPHBIMH JJIEMEHTA-
mu — oT 2,4 10 2,8 MMm;

- moayas ynpyroctu PE — 800 MIa u 6onee.

[Ipu pasMeincHun 3amOPHOH apMaTypsl, THA-
PaHTOB, BaHTY30B B ra3oHax, Ha HEOIAroyCcTpOCH-
HOHW TCPPHTOPUH CICAYCT MPEAYCMATPHBATh YCTa-
HOBKY KOJOALEB JHOO CTCHOBBIX KOIICH C ILTHTOH
TIEPEKPHITHSL.

3anopHyi0 apMaTypy PEKOMCHAYCTCS YCTa-
HABIIMBaTh B KOBEpPE, CO MTOKOM. PexomMeHayembIi
THII 3aI0PHOI1 apMaTypsl — yCHIICHHAs, ¢ 0Ope3u-
HEHHBIM KJIHHOM.

B xauecTBe 3amopHOI apMaTyphl I Pa3HbIX
JIHAMETPOB TPYOOIPOBOAOB CIICAYET MPUMCHSTB!

- 3amBIXKKHU Ui quaMeTpos MeHee 400 M,

- 33JBHXKKH C PEAYKTOPOM HJIH IOBOPOTHBIE
JTACKOBBIC 3aTBOPHI C PEAYKTOPOM Il AHAMETPOB
400 MM u Gornee.

Ha cetax BogocHaGxkenust auamerpom 400 mm
u Oojee ciaeayeT IpeAyCMaTpUBaTh HA OTKIIIOYAC-
MBIX VYACTKaX YCTPOMCTBA A/ ONOPOXKHEHHS (BO-
pocmycku). [IpUMEHEHHE MOBOPOTHBIX 3aTBOPOB B
Ka4YCCTBE 3aMOPHOU apMaTrypel BOJOCIIYCKOB HE pe-
KOMCHIYCTCSI.

B Mecrax MOAKIIOUMCHUS 3JaHHUNA K CHCTEME
KOMMYHQJTPHOW KAaHAIHU3AINK PEKOMCHAYETCS Mpe-
JIyCMATPUBATh VCTPOMCTBO MMMOCPHOU 3armopHOM
apMaTypsl C HEBBIABIDKHBIM IITOKOM, HCKIIOUAS
JHUCKOBBIC HOBOpOTH]:Ie BaTBOp]:I.

IMoxxapHele THOPAHTH CACAYET YCTAHABIIH-
Bath B koBepe (¢ [IK-10 u aroxom) ¢ otOOpOM BOIBI
gepe3 MOKAPHYIO KOJIOHKY .

Ha cersix BoxocHaOx)enms quamerpom 500 Mmm
U MCHCC TIPH HAIMYHM HAa BOJOIPOBOAC 3arOpPHOM
apMarypsl, NPEIyCMATPUBAIOIICH OXHOBPEMEHHOS
OTKJIIOUCHHE HE 0051e€ 3-X MOXKAPHBIX THUIPAHTOB,
JOTIOTHUTEIBHYIO OTKITIOYAINYIO apMaTypy HEMO-
CPEICTBEHHO Y TOXKAPHOTO THAPAHTA JOIYCKACTCS
He ycraHaBiauBarh. llokapHBI rHApaHT crexyeT
VYCTAHABIUBATh C JOMOJHHTCIBHOW OTKIIOUAIOIICH
3aJBIDKKOH HETIOCPEACTBCHHO HA BPE3KE B BOJO-
npoBoA. YCTPOHCTBO MOXKAPHOTO THApAaHTA HA OT-
HOCE (BpPE3KE) HE MOMYCKACTC.

Ha cerix BomocHaOXEHHSI AHAMETPOM Me-
nHee 400 MM NIpU HATMYKMH B KOHCTPYKLMHU TT0KAPHO-



ro rugpanTa QyHKIUUH ABOMHOIO 3alMpPaHus JOMOJ-
HUTEIBHYIO OTKITIOYAOINYI0 apMaTYPy JOMYCKACTCS
HE MPEAYCMATPHUBATS.

Ha cetsax BomocHabxkenus auamerpom 600 Mm
u Gosee CleAyeT NpeayCMaTpUBaTh YCTAHOBKY BaH-
TY30B B IEPCIOMHBIX (HAMBBICLINX) TOYKAX mpodu-
71 BOJOBOA2 HA KAKIOM OTKIKOYACMOM YYACTKE.
KoncTpykiuro BaHTY3a PCKOMCHAYCTCS MPHHATH
KOMOWHHUPOBAHHOTO NCUCTBHS (I BIYCKA W BbI-
ImycKka Bo3ayxa). BaHTy3 pPeKOMECHIYSTCS YyCTaHAB-
JIUBaTh B KOBEpE, ¢ OTKIOHAMOIEH apmarypoii. Ha
KOKIOM OTKIIIOYacMOM YYaCTKE BOJOIPOBOAA Clic-
JAYET MPeIyCMaTPUBATh YCTAHOBKY BO3AYLIHHKA IS
HHCTPYMEHTAJIBHOTO KOHTPOJISL JABJICHMSL.

6.1.2 BecTpaHuieiinast mpoKJIagKa

Becrpanmeiinbie criocoOsl mpokmagku TPyO
HEe TPeOYIOT PBITBS TPAHIIEH, OOCCIICUMBAIOT ajlb-
TEPHATUBHYIO IPOKIAIKY C BRICOKOI CTCIICHBIO Ha-
JEKHOCTH ¥ 3KOHOMHYHOCTH.

s mpoxnaaku OecTpaHIICHHBIME CrOoco0a-
MH caeayet mpuMenaTh TpyOs! u3 PE 100-RC tun 3
o PAS 1075 [20] u Tpy6er 3 BULIT.

IIpy BBHINOMHEHHUM CTPOUTEIBHO-MOHTAXKHBIX
paboT DOmKHBI COOMIOAATBCS MEPHl GE30MaCHOCTH,
ykazaHHbIe B 6.1.1 HacTOAIETO JOKYMEHTA.

IpoxoJ — crocod mpoaaBnUBaHKA IPYHTA U3
CTapTOBOrO KOTJIOBAHA, C MOCIEAYIOIEH MPOTHKKOM
TpyOGh1. Ilpy momomu JOMKPATHOIO YCTpOWCTBA M
IITAHTH ¢ HAKOHEYHHKOM B (hOpME MHUKH CO34ACTCA
MOA3EMHBIH TyHHENb. B Hero mpotsirusaetcs TpyOa.
Croco6 HCIONB3yeTCs NPH MOJKIIOUYCHHH K JOMaM,
a TaxKe Ipu mpoxnaaxe (B GyTisape) mox sKeIe3HBI-
MH ZOPOTaMH U aBTOMarkCTPaIsSIMH.

I'opusonTanbHO HampaBieHHoe OypeHue
(T'HB) - cnocoG OypeHus (¢ UCIONb30BaHUEM OEH-
TOHHTOBOT'O PAaCTBOPA), C MOCICAVIOWIEH MPOTHKKOM
TpyObl. CHauama BBHIONHSIETCSl MHJIOTHOE OypeHHUE,
KOTOPOE H OINpPEAETIET MCECTOMOJIOKCHHE TPACCHL.
Iocne 3TOro NMPOBOIUTCS PACIIUPEHUE AUAMETPA A0
3HAYEHHs, HEOOXOAMMOrO sl TPOTSLKKH TPYOBI
(pacmmpuTensHoe OypeHme). 3areM CleAyeT mpo-
TSDKKA COE TUHEHHBIX B IIETH TPYO.

K cmocoly ropu3oHTaIbHO HANPABICHHOTO
OypeHHd TaKKE OTHOCUTCS TOPH3OHTAJIBHO-
wHekoBoe Oypenne (I'LB).

MuKpoToHHeTHPOBAHHE — CIIOCO0 OypeHust
M3 CTapTOBOTO KOTJIOBAHA IIPU HOMOLIM MPOXOIUe-
CKOTO MHKPOIIHTA C MOCICAYIOIINM IIPOJABIUBAHI-
€M TpyHTa TpyOaMH OpPU MOMOINM JAOMKPATHOM
CTAHLIMH.

Ilpoxon, 'Hb u MHUKPOTOHHEIIMPOBAHUE Pe-
KoMeHayeTcs BemonHATh corijacao MI'CH 6.01
[56].

[Tpu BBIOOpE TPYO AN MPOKIAAKH CETEH CIIO-
co00M MHKPOTOHHEIMPOBAHUS CIEAYCT YYHUTHIBATH
oceBoe ycumue npoxasnuBaHud. Ilpu MuxpoToHHe-
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JUPOBAHMM BO3HUKAIOT MOHTAKHBIC TIIPOJOJIBHBIC
HArpy3Kd OT YCHJIMM JOMKPATHBIX YCTAaHOBOK ITPO-
XOTUIECKOrO IMUTA, OT CHUJI TPEHUS IO HAPYKHOM IO~
BEPXHOCTH TPYD, OT 10GOBOrO CONPOTHBICHUS 3a-
6051, aaresun Mexxay TpyOamu u rpyHTOM. Benmum-
Ha OCEBOTO YCHIUS NMPOJABIMBAHUS AT MPOXOIUC-
CKOM TeXHHKH COCTaBIACT B cpeareM 600 Tc.

ITpu I'HB gomyctumele 3HAaUCHUS paguyca U3-
ruda ¥ TATOBOTO YCHIJIHS JOJDKHEL OBITH COOTIOACHEI
B 0053aTEIBHOM ITOPSIAKE.

IMpoxmagka Tpy® OecTpaHIICHHBIME CIOCO-
GaMHl JO/DKHA OCYLICCTBISATHCS KBATH(PUIMPOBAH-
HBIM NIEPCOHAIOM C MOMOIIBIO CIICHHATBPHOH CTPOU-
TENPHONM TEXHMKM B cootBerctBud ¢ DVGW
GW 322 [57].

Ilpu BEIOIHEHHWH CTPOMTEIbHO-MOHTAXKHBIX
padoT JOMKHEI COOMIOAATECA MEPHI OE30MaCHOCTH,
ykazaHHbIe B 6.1.1 HacTosmMEro JOKyMeHTa.

K GecrpaHIcHHBIM CrIOcO0aM  MPOKIAAKH
TpyO TaKKe OTHOCHTCS MPOTSKKA (mpeccoBaHue) ¢
paspyuieHreM win 6e3 pa3pyLeHus: CTapoi TPyOs!
(cM. 6.1.3 HacTOAIIETO JOKYMCHTA).

6.1.3 Canaums cereit

Hporsaxka (npeccoBanue) ¢ pa3pymieHHeM
cTapoii TpyObl (B3ambiBaHHe) — Cioco0 OOHOB-
JEHUWsl yYacTKa CETH, MPH KOTOPOM crapas TpyOa
pa3pyImaeTcs MpyU MOMOINU TAHYINCH TONOBKH, a €€
OCKOJIKH BIIPECCOBBIBAIOTCS B IPyHT. B 0Opa3zosaH-
HOE IIPOCTPAHCTBO NPOTATHBACTCS COCAUHCHHBIC B
wiets TpyOsl. [luaMetp npoTsarusaemoii TpyOsl Mo-
JKET OBITH OOJBINE, YEM JUAMETP CTApOIi.

IIporsixkia (mpeccoBanue) Ge3 pa3pylueHus
crapoii TpyOb1 (Tpyba B TpyGe) — ciocod oOHOB-
JICHUS YJacTKa CETH, IPH KOTOPOM B OYHINCHHBIN
cTapelii TPyOOIPOBOA NpH MOMOINK CIIELHATBEHOTO
YCTpPOHCTBA MPOTATHBACTCS OYMINEHHAS, COEIMHCH-
Hble B IeTk TPYOHI. [lycToe mpocTpaHcTBO MENIY
cTapoii TpyOoii U HOBOI BIOCIECICTBHH MOXCT OBITh
3aII0HEHO.

JonycTtumMele 3HaueHUS pafnyca u3ruda u Tsi-
TOBOTO YCHIIHS AO/DKHEI ObITh COOMIOACHBI B 00s13a-
TEIBHOM IIOPSIAKE.

IIporsuyTas Tpyda A0KHA OBITH MPOTCCTH-
pOBaHa BHYTPEHHMM JABJICHHEM WM JABICHHCM HA
BMSTHHBI,

ITporsoxkka TpyO MODKHA OCYINCCTBIATHCA
KBATH(GUIUPOBAaHHBIM MNEPCOHATIOM C MOMOILBIO
CTEIMAIBHON CTPOUTCIBHOW TEXHUKH B COOTBETCT-
Buu ¢ DVGW GW 322 [57].

ITomMepHO-TKAHEBBII PyKaB — CIIoco0 00-
HOBJICHHS Y4acTKa CETH, IPH KOTOPOM IPOTACKHBa-
€TCs BHYTPb YYACTKa CETH, MPCABAPUTECIBHO OUH-
MICHHOTO CTPYEH BBICOKOTO JABICHMS, CHCLHATb-
HBIH TMOJUMEPHO-TKaHEBbIH pykaB. Ilocme mporac-
KHBaHUS PYKaB BOCCTAHABIMBACTCA 10 (HOpPMBI Tpy-
OBl ¥ BYJIKAHH3UPYETCS C MOMOINBIO TCILIOHOCHTEIS
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(map, ropsuas BoAa) WK yIbTPadHOISTOBOTO H3ITy-
YyeHHsI, 410 obecreumBacT 0Opa3oBaHHEC HA BHYT-
PEHHEH MOBEPXHOCTH CTapoi TPyOBl HPOYHOTO
HMHCPTHOTO CJIOSL OIPEACIICHHOW TOJIIUHBI (HOBOH
TpyOB1). PykaB M3roTaBIMBacTCs M3 KHUCIOTOYIOP-
HOTO TMOJIMBOJIOKHA, YIPOYHEHHOTO PE3HHOH HIH
MPOMTUTAHHOrO cMOJOH. Bpemsa Bymkammsaium co-
CTaB/SIET HECKOJbKO YacoB. TONINUHA MOKPBITHA
3aBUCUT OT AMaMeTpa TPyObl, TIyOUHBI 3aJ0KEHHUS,
BHYTpEHHEro pabouero aasinenus. [IokpeiTHe HaHO-
CUTCS YYaCTKaMH, JJIHHA KOTOPHIX 3aBHCHT OT AHA-
MeTpa TpyOBI, YCIOBHI NPOBeaACHHA padoT.

TommuHa pyKaBHOrO MOKPHITUS AT YYTyH-
HBIX, CTAJIBHBIX U XKEIe300CTOHHBIX TPYOOIIPOBOAOB
JonkHa cocrtaBusite He meHee 10 mm. TeepmocTthb
mokpeitust o 'OCT 9012 — ne menee 45 MIla. Pas-
pyuraromee Hanpspkenne Ha u3ru6 mo [OCT 4648,
T'OCT 9550 — ne meree 60 H/vm®,

@yTtepoBka — Cnocod OOHOBICHUS y4acTKa
CeTH, TPU KOTOPOM HAHOCHTCS Ha IIPEJBAPHUTENBHO
OUMINEHHYI0O BHYTPCHHIOK ITOBEPXHOCTh Yy4acTKa
TpyOBl MOJUMEPHOEC WK LEMEHTHO-TIECYAHOE IO-
KPBITHE HEOOXOIUMOM TONIUHEL. TEXHOMIOrHS MpH-
MEHHMA TOJIBKO ISl PEMOHTa BOAOIIPOBOJAHOM CETH.

Kpome ykazaHHBIX CHOCOOOB CaHAI[MK BO3-
MOXKHO IPOBCACHHE JOKAIBHOTO PEMOHTA TPYOBI C
MIOMOLIBIO CAMOXOJTHOTO PodOTa.

ITpy BBINOTHECHUH CTPOUTEIPHO-MOHTAXKHBIX
PaboT JOJDKHBI COOMIOIATHCS MEPH OC30MACHOCTH,
ykazaHHble B 6.1.1 HacTosImEr0 JOKYMEHTA.

6.2 Cern u3 PE 100-RC 1py6

Tpy6sr u daconnsie u3aemus u3 PE 100-RC
tunos 2,3 mo PAS 1075 [20], mpuMeHsaeMBIC Ast
CTPOMTENBCTBA U PEKOHCTPYKIIMH CETCH BOAOCHAO-
JKCHHI U BOOAOOTBCACHUS, JO/IKHBI COOTBCTCTBOBATH
TEXHUYECKUM YCJIOBUSIM 3aBOJOB-H3TOTOBHUTEICH U
JEeHCTBYIOIEH HOPMATUBHO-TEXHUYICCKON JOKYMCH-
TaLuH.

Tpy6n1 1 (hacOHHBIC U3ACHS TOLKHBI IPOXO-
JUTh BCe HeoOxoxumbie ucmbitanus (cm. Ipumoxe-
HEe b K HacTOSAIEMY JOKYMEHTY).

Mosnrax Tpyd 1 (GacoOHHBIX H3ACTHH TOLKCH
BBIMIOJIHATBCSA COTNIACHO MHCTPYKLUHMSIM M PEKOMCH-
JalisaM 3aBOJOB-U3TOTOBHUTEICH C yueTOM TpeGoBa-
muii CIT 40-102 u CHull 3.05.04.

Jlns HAOPHBIX CETEH CIeAYeT HCIOb30BaTh
MPEUMYLUICCTBCHHO HEPAa3bEMHBIC COCJUHCHHS, BbI-
MOJIHEHHBIE ¢ TOMOLIbI0 cBapku. CTBIKOBas CBapKa
PEKOMEHAYETCS IUTs COCIMHCHUS MEIKIY CO00H TpyO
U COCOUHHUTC/IBHBIX /:[eTa,neﬁ Hapy’>XHbIM JUaAMCTPOM
6onee 50 MM u TomuuHON cTeHKH Oonee 4 mM. Pac-
TpyOHAs CBapka PEKOMEHAYETCA IS TPYO Hapyx-
HEIM guaveTrpoM x0 110 MM m cTeHKamm MrOGOI
TOJIIIUHEI.

TpeOoBanMs MO TEXHOJIOTHH CBapKd TPYO U
aTTEeCTALMH CBAPLIMKOB CICAYET BBIIOIHATE B COOT-
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serctBuH ¢ pazgenom 6 CIT142-103 u PJ] 03-495-02
[58] (cM. mpumoxenue B x HacTodmeMy NOKyMCH-
1y). I[Ipn cBapke TpyO BCTHIK HEOOXOAWMO BBIIOJN-
asrb Tpebosanus 'OCT 16310-80.

C moMOmpIO CTHIKOBOH KOHTAKTHOH CBapKH
TpyOy 13 PE 100-RC MoxHO cBapuBaTh ¢ TpyOOii H3
PE 100-RC wmu ¢ T1pyOoii, H3rOTOBNCHHOH u3
PE 100 wmu PE 80, npu ycnoeun paBeHCTBa AMa-
METPOB M OJWHAKOBBIX TOJINHHAX CTEHOK COCIH-
HSIEMBIX TPYO.

JlonmyckaeTcss HMCIONB30BaTh TOJBKO CEPTH-
($HUIIpOBAHHBIEC aNNapaThl A CTHIKOBOH KOHTAaKT-
HOH CBapKH.

Jtst 3aUHCTKH MOHTKHOTO Y4acTka TPYOsl OT
3aMMATHOTO TIONIUMEPHOTO CJOS TPHMEHAETCA CIHe-
IHAIbHBIA PEXKYIIUH HHCTPYMEHT.

Tpybsl ¢ auameTpoM Ao 63 MM pa3MmaThiBa-
I0TCS OOBIYHO B BEPTHKAIBHOM IMOTOXKCHHH, MPUYEM
HA4YaJI0 IUICTH AOJDKHO ObITh 3adukcuposano. [pu
GONBIINX AHAMETPAX PEKOMEHAYETCSA HCIOJb30Ba-
HHE YCTPOHMCTBA ANd pa3MOTKH. ByxThl MOryT ObITH
TOJIOXKEHBI TOPH3OHTANIBHO HA CTalbHBIC MIH AEpe-
BSIHHBIC KPECTOOOPA3HBIC BEPTYLIKH H BPYUHYIO HITH
MPH TIOMOIIH MEIJICHHO JBIXKYIUETOCS TPaHCHOpPTa
pa3moTtanbl. TpyGsl JOMWKHBI GBITH pa3MOTaHbl Mpsi-
Mo, Oe3 m3nomoB. He agomyckaercs cnupaneBuaHas
pa3MoTKa.

Ipu pasmMoTke JOKHO OBITE OOpAIEHO BHH-
MaHHE Ha TO, YTO THOKOCTh MOIHITHICHOBBIX TPYO
3aBHCHT OT TEMITCPATYPHI OKpyzKarommeit cpeast. [Tpu
TeMIICpaType, OIU3KOH K TEMIICpaType 3aMep3aHus,
TpyObl AHaMeTPOM OT 75 MM, MOJUICKAIIKE Pa3MOT-
KC, OJIKHBI OBITH Pa3OrPCTHI.

IMpu TpaHmeiHOM CcrOCOOC MPOKIAAKH TPYO
u3 PE 100-RC tumnoe 2,3 mo PAS 1075 [20] ano
TPAHIICH JTODKHO OBITH BBIPOBHEHO, OCBOOMXKICHO
OT KaMHEH, BATYHOB M IPOMEP3INUX ydacTkos. Ilpu
OYCHb PBIXJIBIX PYHTaX MOXKET MOTPeOOBAaTHCS YK-
pemieHue aHA TpaHineu. Ipu mpoBeacHHMH 3eMITs-
HBIX pa60T B MCCTaxX PACIIOJOKCHU AOPOr UIIN B
HETIOCPEICTBCHHOU OIM30CTH OT HUX MPOKIAIbIBATE
TPAHIICIO CICAYET TAKHM 0Opa3oM, UTOOBI HCKITIO-
YUTh BO3MOXKHOCTB ITPOBAJIA U OCEAAHUS IPYHTA IO
JAOPOKHBIM IMMOKPBITUCM.

Tomuuua BBIPABHUBAIOIIETO CIIOSI MOA TPY-
0ol 1o/mKHA COCTaBIATh HE MeHee 50 Mm. B kauecT-
BE MaTepHaIa BHIPABHUBAIOUIETO CIOS CICAYET BBI-
O6uparte mecok, rpasuil wiam webeHs. Marepuan, uc-
TTOTB3YEMBIH TSI BRIPABHHUBAIOLIECTO CIIOS K 3aChIII-
xu, cormacHo CIT145.13330 u DIN EN 805 [55]
HE JO/DKEH BKJIHOYATh MEP3IBIH TPYHT, OpraHH4e-
CKHI MaTepuat, KPYIHBIX KAMHEH, KYCKH CKaJTbHBIX
MOPOJ, CTPOMTEIbHBIM MyCOp pPa3MEpPOM CBBIIIE
10 % ot guamerpa TpyOsI u Goee.

Ecnu BeIHYTBIHM TPYHT HE TOJUTCS AT 3aI0JN-
HEHMSA, TO AJA 3TOM IEIM JODKEH HMCIOIb30BATHCA



MECOK, IpaBHil WK mEOCHP ¢ MAaKCHMAIBHBIM pas-
MepoM (pakuuii 10 10 % ot auamerpa TpyOsI.

Ecnu aHO TpaHIIEH POBHOC W MaTcpuall JHA
OTBEUYACT BHIIICONMCAHHAIM TPCOOBAHUSAM K IpaHy-
JIOMETPHUECKOMY COCTaBY BBHIPABHHBAIOIICTO CIIOS,
TO HET HEOOXOAMMOCTH B OTACIbHOM BbIPABHHUBAIO-
HIEM CJI0€, B 3TOM Ciiydae TpyOy KIaayT MpsMO Ha
JHO TPaHILICH.

MexaHuueckH YIUIOTHATh MATCPHAI HAYAIb-
HOTO 3amOJHCHHS HCOOXOAMMO MO MCPE 3aCHIIKH
nocie kaxaoro cios Bbicotor 0,2 m. s Hagans-
HOTO 3aIMOJIHCHHSI TPAHIICH MOXET OBITh HCIIOJIB30-
BaH BBIHYTHIM TIPH PACcKOIIKE TpaHmeH rpyHr. Tpe-
0OBaHMsI K TIPaHYJOMCTPHUICCKOMY COCTaBY MATC-
pHata B 3TOM CIIydac TaKHe K¢, KaK M Uil MaTcpua-
JIa BHIPABHUBAOIICTO CIOSL.

Bribop Matecpuana 3amoNHECHHWS H CTCTIICHH
MCXAHAICCKOTO YIUIOTHCHHS TOJ JOPOXKHBIM IIO-
KPBITHEM 3aBHCHT OT THNA JOPOXKHOTO IOKPHITHSL.
Bre aBMKCHHS TPAHCTIOPTA TS 3AMOTHCHHS MOKHO
HCIOJIb30BATh BBIKOTIAHHBIN M3 TPAHIICH PYHT, €C-
JIH €70 COCTAB OTBCUACT CICAYIOIHNM TPSOOBAHUSM:

- B cmoe TommuHOM 1M OT BepxHEH dacTH
TpyOBI HE MO/DKHO OBITH KAMHCH AHAMETPOM OOib-
mre 300 MM, OJHAKO HEIIOCPCACTBCHHO HaA TPYOOH B
ciaoe 0,3 M HE JOMKHO OBITH KaMHEH, C pa3MepoM,
npesbimaromuM 60 mm;

- MaKCHMAIBHBIH JOIyCTHMBIH pasmep ¢pak-
LUK MaTepraIa 3amoIHCHUS JO/DKCH COCTABIATH 2/3
OT TOJIIIUHBI KAXKAOI'0 YINIOTHACMOI'O CJI04,

- Marepwaid JO/DKEH UMETh CMELIAHHYIO
CTPYKTYPY BO H30ekaHHWE 0Opa3oBaHHS MyCTOT H
HEPABHOMEPHOTO TIPOMEP3AHHSL.

CMOHTHpPOBAaHHBI  TPYOOIIPOBOJ  JO/KEH
[IOBEPTaThCsl TMPCABAPUTCIBHBIM M MPHEMOUHBIM
ucobitanmsiM cornacio CHull 3.05.04. Tlpeenbhas
JIMHA TPyOOIPOBOAA T UCIIBITAHUS 33 OAHUH MpU-
€M J0/pKHa ObITh He Gonee 1 km.

6.3 Cern w3 BUIIT 1py6

Tpyont u daconnsic wm3memms w3 BUILITL,
MPUMEHSEMBIC ISl CTPOMTEIbLCTBA W PEKOHCTPYK-
UK CeTeH BOJOCHAOKCHUS M BOJOOTBEICHHS,
JOJDKHBI COOTBETCTBOBATh TCXHHYCCKUM YCIOBHIM
3aBOJOB-U3TOTOBUTENICH M JACHUCTBYIOIIEH HOpMa-
THBHO-TCXHHYECKOU JOKYMCHTALHH.

TpyOb! U acoOHHBIC M3AETHS JOJDKHBI MPOXO-
JAUTHh BCe HeoOxoammbie ucnbiTanus (cM. [Ipunosxe-
Hue b k HactosmemMy JoKkyMeHTy).

MonTtax Tpyd u pacoHHBIX m3ACAHMI TODKEH
BBIMTOJIHATBCA COTJIACHO HUHCTPYKOHSIM U PCKOMCH-
JAUusIM 3aBOAOB-U3TOTOBHTEICH € y4eToM TpeboBa-
Huii CI166.13330 u CHul1 3.05.04.

Ipu TpaHweitHOH MPOKIAAKE 3aCHITKA AOJIK-
HA OCYLUECTBIIITHCA B ABA MPUCMA — YACTHYHAS 3a-
CHINKA TPYHTOM, HE COJACPIKAIIHAM BKIIFOYCHHH pa3-
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MepoM cBhie 1/4 aumamerpa TpyOBI, Ha BBICOTY
0,2 M HaJ BepxoM TPYOH! IO HPEABAPUTCIIBHOTO HC-
TBITAHHS M OKOHYATEIIbHAA 3aCHIIKA IIOCIC IPeIBa-
PUTENbHOTO THAPABIMYECKOTO HCIBITAHHSI.

PesnnoBbie YIUIOTHUTC/IBHBIC KOJIbLIA JOJIKHBI
XPaHUTBCA B 3aKPLIThIX MOMCLICHUAX, B YCJIOBHUSX,
HCKITIOYAIOIMX HX AehOpMALMIO H IOBPCIKICHHS,
nipu Temneparype ot 0 go 35 °C.

TMpoxnaaky tpy6 u3z BULII crmocoGom ropu-
30HTAJIbHO HAIPaBJICHHOTO OYpEHHS CIEAyeT Bbi-
MONHATE B COOTBETCTBUM C pasgenamu 7,8
CI166.13330, a Takke «PexoMeHmaLUAMH MO HC-
nons3oBanuio Tpy6 OAO «JIM3 «CBoGoaHsii co-
xom» [33] u «PykOBOACTBOM MO MPOKJIAAKE MOA3CM-
HBIX TPYOONPOBOZOB METOAOM TOPH3OHTAIBHO-
HANpaBJICHHOTO OypeHHs! ¢ MPHMEHEHHEM TPyO M3
BYIII» [59].

JIng 3aIUTEl OT MEXaHMYECKHUX MOBPEKACHUH
npu npoxnagke Tpyosr u3 BULIT creayet obecne-
49UTh TPYOY 3aIUHUTHBIM MOKPHITHEM B COOTBETCTBHI
¢ monoxenusamu 5.14 CIT 66.13330, DIN 30674 [60]
u DIN EN 14628 [61].

CMOHTHPOBaHHBIH  TPYOOIPOBOA  JOJIKCH
IOABCPTAThCA MNPCABAPHUTCIBHBIM H MNPHCMOYHBIM
ucneitaausm cornmacao CHull 3.05.04. Tlpeaensuas
JUIHHA TPYOOIPOBOJA JUISl HCOBITAHUS 32 OMWH [IPH-
eM noiwkHa OBITh He Goee 1 kM.

64 CerH M3 CTANbHBIX 3JJIEKTPOCBAPHBIX
NPSIMOLLIOBHBIX TPY0

CranpHble 3JEKTPOCBAapHBIE MPAMOIIOBHBIC
TpyObl M (hacOHHBIE H3AEIMS, NMPHUMEHIEMbIE IS
CTPOHUTENBCTBA H PEKOHCTPYKLMH CETEH BOJOCHAO-
KEHMA, JOJDKHBI COOTBETCTBOBATh TCXHHUYCCKUM
YCIIOBHSAM 3aBOJOB-M3TOTOBUTCICH U ACHCTBYIOIICH
HOPMAaTHBHO-TEXHHYECKOH JOKYMCHTALIUH.

Tpy6s! 1 hacoHHBIE H3AETHS AOJDKHBI IPOXO-
IuTh Bce HeoOxoaumele ucnbitanus (cM. Ipunoxe-
Hue b k HacroameMy JOKyMEHTY).

MoHTax cransHbIX TPYO u (hacCOHHBIX H3AC-
JHH JoJpkeH BHNoHAThe cornacao CHuIT 3.05.04.

3aiura BHYTPEHHEH MOBEPXHOCTH CTAIIBHBIX
TpyG OT KOPPO3HH JOJDKHA IPEAyCMATPHBATECS 3a-
IIUTHBIMH TMOKPBITHSMH (3MOKCHAHBIMHY, TMOJHITH-
JICHOBBIMH, LIEMEHTHO-IICCUYAHBIMH).

PaGoTel Mo 3ammTe CTaIBHBIX TPYO OT KOPpO-
sud  BemonHmiorcs  cormacHo  CIT28.13330,
CHul13.05.04, TI'OCT 12.3.004, T'OCT 12.3.005,
I'OCT 12.3.008, 'OCT 12.3.016.

BHemHeMy OCMOTPY M M3MEPEHHAM HOATeE-
KaT BCe CBapHeIC coeauHcHHA. CBapHBIE MIBHI
nomkuel coorsercroBars 'OCT 16037-80.

INpoBepke kauecTBa CBapHBIX LIBOB (H3HuE-
CKHMH METOJaMH KOHTPOJISI MOABEPrarorcs Tpydo-
MPOBOABI C PACICTHBIM JABICHHEM:!

- gm0 1 MIla B obbeme He meuee 2 % (HO HE
MEHEE OJHOTO CTHIKA Ha KaXXJOTO CBapILHKA);
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- or | mo 2 MIla B o6beme He MeHee 5 % (HO
HE MCHEE JBYX CTHIKOB HA KaXKIOT0 CBAPIINKA),

- cebiwe 2 MITa B 06beme He meree 10 % (HO
HE MCHEE TPEX CTHIKOB HA KAX/JIOTO CBAPIIHKA).

®u3MIeCKUMH METOAAM KOHTPONI CIEAYeT
noaseprate 100 % cBapHBIX coeauHEHME TPyOO-
MPOBOAOB, MPOKIAABIBACMBIX HA YYACTKAX MEPEXO-
JIOB IIOJ M HAJ XKEJIC3HOAOPOKHBIMU U TpaMBaHHEI-
MH IIYTAMH, YePEe3 BOAHEIC MPCTPAIBL, TIOL ABTOMO-
6HJ'H)HI:IMI/I AoporamMy, B TOPOACKHX KOJUICKTOpax
JIs KOMMYHHUKAIUM IIpY COBMELICHHOM NPOKIAIKE
¢ APYTUMHU MH)KCHEPHEIMH KOMMYHUKALHUSIMH.

BriGop ¢dusudeckoro Meroga  KOHTPOJIS
(yneTpasByKOBOM, paanorpaduNeCKuil)  HODKCH
MIPOM3BOJUTHCS MCXOISI U3 BO3MOXKHOCTEH obecme-
yeHus 60/1e€ MOMHOTO U TOYHOTO BBISBICHUS HEIO-
IIyCTHMBIX AC(HEKTOB ¢ Y4eTOM OCOOCHHOCTEH (u-
3MYCCKHX CBOMCTB METAILIA, 4 TAKKE OCBOCHHOCTH U
COBCPIICHCTBA METOAMKHM KOHTPOJS A JAHHOTO
BHa CBAPHBIX CO@Z[HHeHHﬁ.

CBapHBIE COSAMHEHMSI PEKOMEHAYETCS IOJ-
BEPrath YIBTPA3sBYKOBOM HIH paauorpadutaeckoit
zedexrockomuu coraacHo PII 153-34.1-003-01 [62].

CMOHTHpPOBaHHBINM  TPYOONPOBOA  JOJDKEH
NOABCPTraThCsa NPCABAPUTCIBHBIM H NPHUCMOYHBIM
ucnsitanusM cornacao CHull 3.05.04. Tlpeaensuas
JUTHHA TPYOOIIPOBOAA AJI UCIIBITAHUS 33 OJWUH MPH-
€M J0/mKHa ObITh He Oonee 1 kM.

65 Ceru w3 PE u PP 1py6 c rodpmu-
POBaHHOKH BHELHEH MOBEPXHOCTHIO

Tpy6s1 u paconnsie uznemust u3 PE u PP tpy6
¢ rodpupoBaHHO BHCITHEH TNIOBEPXHOCTBIO
(c mBOMHOW CTEHKOIl), NPUMCHSCMBIC UL CTPOH-
TEIBCTBA M PEKOHCTPYKIMH CETCH BOXOOTBEACHH,
JOJDKHBI COOTBETCTBOBATh TCXHHUCCKHM YCIOBHIM
3aBOJAOB-U3rOTOBUTEICH M JACHCTBYIOIIEH HOpMa-
THUBHO-TEXHUYCCKOH JOKYMCHTAIHH.

TpyOsl U hacoHHBIC H3AETHS AOJLKHBI IPOXO-
JUTh BCe HEoOxoanmbic uctbitanust (cm. [pumoxe-
Hue b k HacTosmeMy TOKyMEHTY).

Monrax Tpyd U (PacoOHHBIX H3ACTHH JOJDKCH
BBIMOJHATBCA COIVIACHO HMHCTPYKIMSAM H PCKOMEH-
JaIusIM 3aBOJOB-U3rOTOBUTCIICH.

TpyObl TODKHBI IOCTABIITECS B KOMILICKTS C
COEOVHUTEIbHBIMA My()TaMH U YIIOTHHTEIbHBIMU
PE3MHOBBIMH KONBI[AMH, M3TOTOBICHHBIMH B COOT-
BETCTBHU C HOPMATHBHBIMH JOKYMECHTAMH.

ITpu ctpouTensCcTBE CHCTEMBI BOAOOTBEACHUS
u3 PE u PP 1py6 ¢ rodpuposanHON BHCIIHCH mMO-
BEPXHOCTBIO  LIENECOOOPA3HO  MPEoyCMATPHUBATH
IMPUMEHEHHE MOTUMEPHBIX KOJIO/LICB.

IIpu TpanmeliHoil npokmaake TpyOsl YKIaIbI-
BAIOTCA Ha MECCUAHYIO MOCTENb ¢ (PuKcanmelt ux mo-
TOXEHUA TPOGIIHPOBaHHBIME OmopaMu. Hempas
MPOM3BOJNTE YKIAAKY TPYO HEMOCPESICTBCHHO HA
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GeToHHOC OCHOBaHHE. HeoOXoauMo MpPOM3BOIUTH
MEPBUYIHYIO (C YIUIOTHCHHACM) H BTOPHYHYIO 3aChINI-
Ky Tpybomposoaos. Ilpu 3acemke TpySomposomos
HAaJ BEPXOM TPYyObl OOS3aTCIBHO YCTPOHCTBO 3a-
LIHTHOTO CJI0A U3 IICCYAHOI0O WM MITKOro MCCTHOI'O
rpyHra tommuHoM He MeHee 300 MM, He comepxa-
LIErO TBEPABIX BKIIOUCHHH pasmepoMm Oonee 20 M.
BeicoTa 3acHIKM Haa BEpXoM TPYOB! JOKHA ObITh
He MeHee 1,0 M 10 moBepXHOCTH (HM3a KOHCTPYKLMH
JIOPOXKHOU OJEKABI), 38 UCKIKOYEHUEM TPYD OT 10-
JKACTIPUEMHBIX Kotoaues (e Meree 0,5 m).

Ipu pacTpyOHBIX U MY(DTOBBHIX COSAMHECHUIX
HCIIOTB3YIOTCA PE3HHOBEIE YILTOTHHUTEIBHBIE KOIIb-
a, IIpHU BBICOKOM PAaCHOJOXCHUU TPYHTOBBIX BOJ
MIPUMEHSIETCS ABa KOJIbLA.

TpeOoBaHuI IO TEXHOIOTHUM CBapKu TPyO H
aTTeCTAllX CBApINUKOB CIEAYET BBIIOIHATH B COOT-
BerctBun ¢ pasgenom 6 CIT142-103. Ilpu ceapke
TpyO BCTBIK HEOOXOAMMO BBIIOJHSATE TPEOOBAHMS
T'OCT 16310-80.

CMOHTHPOBaHHEIH  TPYOOIPOBOA  JOJDKEH
MIOABEPTaThCs IMPEIBAPUTEIPHBIM H IPHEMOYHBIM
ucnbitanuaM cornacHo CHull 3.05.04. Tlpenensuas
JTHHA TPYOOIPOBOAa Ui UCHBITAHHS 32 OAMH MpH-
€M J0JDKHA ObITh He Gonee 1 kM.

6.6 CeTH U3 CTEKJIOIVIACTHKOBBIX TPY0

CreknomnnacTukoBbie TPYOB U (pacOHHBIE H3-
JIeNus, MPUMEHICMBIC IS CTPOUTEIBCTBA H PEKOH-
CTPYKLMH CCTCH BOJOOTBCACHHMS, JOJDKHBI COOTBCT-
CTBOBaThb  TEXHHYCCKMM  YCJIOBHSAM  3aBOJOB-
H3rOTOBHUTENECH M JACHCTBYIOIIEH HOPMAaTHUBHO-
TEXHUUYECCKOH JOKYMCHTAIHH.

TpyObt 1 (hacOHHBIC U3ACTUS JOIDKHBI IIPOXO-
auTh Bce HeoOxoaumere ucmbitanus (cMm. [Tpumoxe-
aue b x HacrosamemMy fokyMeHTY).

MonTtax TpyO U (HacOHHBIX H3JCIHH JOIDKCH
BBITOJHATECA COTJIACHO HHCTPYKIMSM H PCKOMCH-
JALHSM 3aBOAOB-H3TOTOBHTCICH € yueTOM TPeOOBa-
auit CIT140-105 u AWWA Manual M45 [53].

CoeauHEHHE CTEKJIOIUIACTUKOBBIX TPYO Ha
KIICI0 JOJDKHO TPOU3BOAUTHCSA MO CICLHATBHOMY
TEXHOJIOTHYECKOMY PETJIAMEHTY, VIHTHIBAIOMIEMY:

- ¢dopMy ckiIeHBaeMBIX MOBEPXHOCTCH; Kadue-
CTBO IOATOTOBKH MOBEPXHOCTEH MO/ CKIICHBAHUC,

- BUA K€ (OAHO-, ABYXKOMIIOHCHTHBIH JTHOO
JIPYroro COCTaBa),

- crmoco® HAHECEHUS KIIEEBOTO COCTAaBa Ha IT0-
BCPXHOCTH,

- BpPeMs TEXHOJOTHMYECCKOM may3el (paspbiB
MEXKIY 3aBCPLICHHEM HAHCCCHUS KICS M IOJIHBIM
COMPSKCHUEM CKICHBACMEIX TIOBEPXHOCTEH);

- METOX CONPSDKCHMA (BPYYHYIO, IOCPEICT-
BOM IPHUCIIOCOOICHHIA);

- TEXHOJIOTHIO OTBEepACHUs (C 060rpeBOM MK
6¢e3 oborpesa);



- BpeMs OTBEPACHHUs 4O HaOWPaHHSI MOHTAX-
HOM NMPOYHOCTH KJIEEBBIM IIBOM, & TAKXKE BPEMS OT-
BepACHUA A0 HaOWpaHWs HMPOYHOCTH, NMPU KOTOPOM
BO3MOKHO IPOBEACHUE HUCIIBITAHUH TpyOOIpoBoOAa.

B permaMenTe Ha CKIEMBaHHE CTCKIIOILIACTH-
KOBBIX TPYO JOKEH MpEaycMaTpUBATHCSI KOHTPOIIb
KaueCTBa BHINIOJHEHHSA KIIGEBOTO COCAMHCHHS HA
BCEX MEPEUHCICHHBIX TEXHOJIOTHUECKHX ITANax.

CoenuneHus cknenBaHueM TpyO B pactpyb
Wi My TO# ZOKHBI HMETh aACKBATHBIC C KOHIAMHU
Tpy6 KOHMYECKHE MOBEPXHOCTH, MOArOTABIMBATHCS
K ckiekke. Ilocne MOKPHITHA COEAMHIEMBIC KIICEM
KOHIIBI COMPATAIOTCA B pacTpyO mumu uepes Mydry u
CTATHBAIOTCA C YCHIHEM, OGECTICYHMBAIOIMM MO~
HbIif KOHTaKT MOKPHITHIX KIIEEM MOBCPXHOCTCH, U
BBILACP>KUBAKOTCA B CTAHYTOM IOJIOXKCHUU 10 IIOJTHO-
rO OTBEPXKIECHHUS KJIEEBOTO CJIOS.

C6opxka cTeikoB TpYO quamerpom no 150 mm
npousBoautcs BpyuHyro. CtTeikum TpyO Oombimmx
JUaMETPOB CleayeT cOOHPaTh ¢ MOMOIIBIO CTATH-
BawOIIHX MCXAaHH3MOB. Kneit JAOJIDKCH UMETh MHHH-
MaNbHYIO Mpo4HOCTh Ha casur 1,75 Hmm® mpu
TPEXKPATHOH CTETICHH 3aILUTHI.

CMOHTHPOBaHHBII  TPYOONPOBOA  JOJDKCH
MOABEPraTbCs MPEABAPUTEIBHBIM M NPHEMOYHBIM
ucnbrranuam cornacio CHull 3.05.04. TIpeacnbaas
JUTHHA TPYOOIPOBOAA I UCTIBITAHHUS 3 OXUH IIPHU-
€M AO/DKHA ObITh HE Oonee 1 kM.

7 KoHTposb cTpoUTeNbCTBA ceTell
BOJ0CHA0KeHHS 1 BOJI0OTBEAEHMS

7.1 OcHoBHbIe TpPe0OBAHHSI MO KOHTPOJIHO
CTPOMTENILCTBA

Ilopsmox mpoBeACHMS CTPOUTEIBHOTO KOH-
TPOJIS MIPU OCYINCCTBICHHH CTPOUTEIbCTBA, PEKOH-
CTPYKLHM U KalWUTaJIbHOIO PEMOHTa OOBEKTOB Ka-
ITUTATBHOTO CTPOMTEIBbCTBA OCYLICCTBISCTCS B CO-
otreerctBuH ¢ [loctanosnenuem [IpaBurenscrea PO
ot 21.06.2010 Ne 468 [18], mpuHATEIM B COOTBETCT-
BUH ¢ myHKTOM 8§ crateu 53 I'pazocTpouTensHOro
kogeka PO [5].

CTpouTeAbHBIA KOHTPOJb JOJDKEH BBINOI-
HATBCS B COOTBETCTBHH C  TPeOOBaHUIMHU
CI148.13330.2011, ¢ y4eToM pexkOMeHAAIMI
I'OCT 24297-87, PA-11-05-2007 [63] u «Cxem
BXOAHOTO W ONCpatOHHOIO KOHTpOJ'UI KadueCTBa
CTPOUTEIbHO-MOHTaXKHBIX padoT. Yacte III. Ha-
PY?KHBIC CETH KAHATU3ALHH U BOTOCHAOKEHHUD» [64]

Bce oCcHOBHBIC 371CMEHTHI CCTEH BomocHaGKe-
HHS M BOAOOTBEACHUS (TPyOBI, (DaCOHHBIE W3ACIIH,
VIUIOTHATENBHBIE ~ MAHKETHI, KOMIICHCAIMOHHBIE
MyGTHI, 3amopHas apMmarypa, THAPAHTbI, BAHTY3BI
M T.1.) JOJDKHBI HMETh BCE HCOOXOTUMEIC JOKYMEH-
Tel (CepTHU(UKATHI, NACMOPTA, AKTHI M OTYCTHL 00
WCHBITAHWAX), TOATBEPXKIAIOMINE  COOTBCTCTBHE
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TEXHUYICCKUM YCJIOBUAM 3aBOI[OB-I/I3FOTOBI/ITeJ'[eﬁ Hu
JEHCTBYIOIIUM HOPMATHBHEIM TPEOOBAHUSIM.

Texamdeckuif 3akasuuk (COOCTBEHHMK MU
GaraHCOACPKATENIb CETH) U MOAPSAUUK, OCYINECTB-
JISIFOLIMH CTPOUTEIBCTBO (WM PEKOHCTPYKLHIO) CE-
TH, MOTYT IIPOBOJUTE BXOAHOU KOHTPOJIB 3JICMCHTOB
CeTH, MOCTYMAIOMKX Ha CTPOHILIOLIAAKY, Ha COOT-
BETCTBHC CONPOBOAUTEIILHEIM JOKYMEHTaM.
B cnydac HemoBepusa K CONMPOBOIUTENBHBIM JOKY-
MEHTaM BXOJHOH HHCTPYMEHTaNbHBIH KOHTPOJIb
00s3aTeIIcH.

B npouecce mpou3BoACTBA 3NEMEHTOB CETEH
BOJOCHAOXKCHUA U BOXOOTBeACHHA (TPyOHI, dacon-
HBIC U3ACTHA, YIIIOTHUTCIBHBIC MAHKCThI, KOMIICH-
CaLMOHHBIC MYy (ThI, 3aIOpHast apMarypa, THAPAHTEL,
BaHTY3bl H T.IL) MPOU3BOAUTECIIb JOJDKCH BBITIOJIHATH
BCE HCHBITAHHA B COOTBETCTBHH C TEXHHYESCKUMH
YCIOBHAMH M JSHCTBYIOIINMH CTAHAAPTAMH.

Jina xaxzpoi cTposeics (MIH peKOHCTPYH-
PyeMoOii) CeTH AO/LKHBI MPOU3BOAUTECS J1abOpaTop-
HBIC HCIBITAHHA JICMCHTOB CETH, BKJIIOYAS CTHIKO-
BBIC COCAMHEHMS, C LIENbI0 YCTAHOBICHUSI HX COOT-
BETCTBHS NPOCKTHOH M HCHONHUTEIBHON AOKYMEH-
Tauuu (cM. 7.2 u 7.3 HACTOALIETO JOKYMCHTA).

O160p 06pa3uoB U 1abGOPATOPHBIC HCIIBITAHHS
JOJKHBI IIPOBOJUTHCS (IO JOTOBOPY € TEXHUYIECKAM
3aKa34YHKOM WM MOAPSAAYMKOM) aTTECTOBAHHON HC-
MBITaTeNIBHO Naboparopueii (cm. mpumoxenue b
HACTOAIIEMY JOKYMEHTY).

TexHuuecknii 3aKka3dMK MOXET MPOBECTH
MPOBEPKY TECXHOJIOTMH H3TOTOBJICHHUS DJIEMEHTOB
CCTH HA 3aBOJC IPOM3BOAUTENSA C HMOMOINBIO MPEA-
CTaBHUTEICH aTTCCTOBAHHOW WCHBITATeabHON 1abo-
paropuu.

Bce pesynbTaTel KOHTPOIS AOKYMEHTAIBHO
(UKCHPYIOTCS B BHJC aKTOB, OTUETOB O Jaboparop-
HBIX UCIIBITAHUAX.

Konuu [OKYMEGHTOB CHAIOTCS B OKCILIyaTH-
pyIOIy (rapaHTHPYIOIYIO) OpraHm3auuio (Ha-
npumep, ['YIT «Bomoxanan Caukr-IlerepOypray)
st oOpMICHUS JOMYCKa CETeiH BOAOCHAOKEHHS U
BOJOOTBCACHHS B SKCILIYATALHIO.

7.2 TloaHomouust
KOHTPOJII0 CTPOHTEIHCTBA

MOAPSIAYHKA no

IMoapsiaunk HECET OTBETCTBEHHOCTH 3a COOT-
BETCTBHE IIOCTPOCHHOW HM CETH BOAOCHAOXKEHMUS
(WM BOJOOTBEACHMA) NMPOCKTHOH U HCIONHUTEIb-
HOM JOKYMCHTALIMH.

INoapsamark COBMECTHO € MPEACTABUTEIEM aT-
TECTOBAHHOI HCITBITATCIBHOM 1a00PaTOPUH MPOU3-
BOJUT OTOOpP 0OPa3LOB IS BBIIOJIHCHUSA PabOT IO
KOHTPOJIIO TEXHMYECKUM 3aKa3YHKOM B COOTBETCT-
BUU ¢ 7.3 HACTOAIIETO JOKYMEHTA.

INoapsamauk mMeeT MpaBoO MPUCTYIIUTh K MOH-
Taxy TPyO MO MOJYUCHHS OT HCIBITATE/IBHOM 1abo-
PaTOPUH TOJIOKUTEIIBHOTO 3aKII0OYeHHS (HEKOTOphIE
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HCIBbITAHUA HOCAT ,E[HPITeJ'IbeIﬁ xapaKTep) H nony-
YEHHUS OT 3aBOJA-H3TOTOBUTENSA IOATBEPKACHHS
HNOJJIHHHOCTH. B ciyyae monmyueHHs oTpHLATENBHO-
ro 3aKMIOYCHUA U (WIH) HE TOATBEPKACHHUSA TMOX-
JIMHHOCTHU MPOAYKUHH MOAPAAYUHK OOJIKCH BBITOJI-
HMTb 32 CBOI cueT paGoThl MO AEMOHTAXXY CMOHTH-
POBAHHBIX TPYO W BO3MECTHUTh BCE 3aTPATHl TCXHH-
YECKOTO 3aKa34YHKa Ha CTPOUTEIBCTBO OOBEKTA.

TMoapsauuk BHIMONHAET (B MPUCYTCTBHH TEX-
HHYCCKOTO 331(&3‘-[1/[1(3) KOHTPOJIbHBIC UCIIBITAHHA Ha
HOPOYHOCTh U IUIOTHOCTb (PEPMETHYHOCTB) THIpPAB-
JIMYCCKUM HJTH THEBMATHUYCSCKUM CTIOCOOOM JBasKIbI
(mpeaBapUTEIbHOE M OKOHYATEIBHOE) COIIACHO
CIT 31.13330, CIT32.13330 u CHuIT 3.05.04 ¢ BHe-
ceHueM 3anuc B «O6uumii xkypHan paboT».

7.3 IlomHOMOYHS TEXHHYECKOro 3aKA3YHKA
10 KOHTPOJII0 CTPOHTEJIHCTBA

7.3.1 Kontpone kauecTBa ceTeii BoOAO-
cHaOxeHus: 1 BogooTBeaenus u3 PE 100-RC tpy6

TexHUUeCKUI 3aKa3arK UMEET MPAaBO MIPOBO-
JUTh KOHTPOJb KAueCTBA H3ICIHM U MaTCpPHaIOB
IPH CTPOUTEIBCTBE M PEKOHCTPYKLUHH B CICAYIO-
IIEM MOPSLAKE:

1) BusyambHEIH KOHTPOJNb BCEX OCHOBHBIX
SMIEMEHTOB CETH, BBIOOPOUHBIM HM3MEPUTEIbHbIN
KOHTPOJb TPYO, (haCOHHBIX H3ACIHI U MATCPHAJIOB,
MCPUOAUYCSCKUI KOHTPOJIb KAYECTBA CKIAIUPOBAHI
U XPaHCHUS.

2) JlabopaTopHBI KOHTPOJIb HA COOTBCTCT-
BHC TCXHHYCCKMM YCIOBHSM M NPOCKTHOW JOKY-
MEHTALUH — OJuH TPYOHbIi oOpasew Ha 1000 M Tpy6
guamerpoM 10 500 mm, Ha 600 M TPyO AmameTpoMm
ot 500 mm (Brmrouast) o 1000 mv (He BKIIOYAs), HA
400 m TpyO mumamerpom 1000 Mmm u Gomee. [Iposo-
psrest HeoOxoaumere ucmbeitanust (cm. I[Tpumoske-
Hue b x Hacrosimemy poxymenry). Ha oOwexrax ¢
HIPOTSLKEHHOCTRIO Tpacchl MeHee 1000 M ucmpITaHus
IIPOBOIAT HA OJHOM 00pasIie.

3) INposepka kBamuUKAHY MOHTRKHUKOB U
cBapmmkoB cornacHo P 03-495-02 [58], Trexuuue-
CKHI OCMOTp CBapOYHEIX YCTPOMCTB M HHCTPYMCH-
Ta, a TAOKC OMICPALHOHHEIN M MHCTPYMCHTAJIBHBIN
KOHTPOJIb KauecTBa COOPKU M CBAPHBIX COCIUHCHHI
(cM. mpunmoxenue B k HacTosAmEMy JOKYMEHTY).

7.3.2 Koutpoap kauecTBa ceTeii BOXO-
cHa0skeHusi 1 BogooTBeaeHus: u3 BULIT Tpy6

TexHuueckuil 3aka34uK UMEET MPABO MPOBO-
JAUTh KOHTPOJb KAa4CCTBA M3JACIMH M MATEpHAIOB
IPH CTPOUTEIBCTBE M PEKOHCTPYKLMH B CIEAYIO-
IIEM HOPSAKE:

1) BusyanbHblii KOHTpPOJIB BCEX OCHOBHBIX
SJIECMEHTOB CETH, BBIOOPOYHBIH H3MEPUTENbHBIH
KOHTPONb TPYyO, GaCOHHBIX M3ACIMIA B MATCPHATIOB,
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MICPHOAMICCKUM KOHTPOIIb KAYCCTBA CK/IaJHPOBAHUS
U XPAHCHHUSL.

2) JlaGopaTtopHBIii KOHTPOJb HA COOTBETCT-
BHE TCXHHYCCKHM YCIOBHAM H MPOCKTHOH NOKY-
MCHTAIMH — OuH TPYOHbIH oOpaszen Ha 600 M TpyO
yCcnoBHBIM JjuameTpom oT 500 MM (Bkirouas) Ao
1000 mm (#e Bkmouas), Ha 400 M Tpy® YCIOBHBIM
nuamerpom 1000 mm 1 Sonee. [Tposoasarcsa HeoGxo-
mumbie ucsrranust (cMm. Tpunoxenue B x HacTos-
meMy Jokymenry). Ha oObexrax ¢ mpoTskeHHO-
cThI0 Tpaccel MeHee 400 M HCMBITAaHHUI MPOBOJAAT HA
oaHOM o0pasue.

3) IIposepka kBanupUKALKUH MOHTAKHHKOB,
TEXHMYCCKHH OCMOTDP MOHTaXKHBIX YCTPOMCTB U HH-
CTPYMCHTA, & TAKKE OMECPALHOHHBIA KOHTPOIb Ka-
yecTBa COOPKU M COCAMHCHUI (C yUETOM IMOJIOXKE-
Huii 5.16 CI166.13330).

7.3.3 Kontrponb kaudecTtBa certeili Bojo-
cHaOKeHust u3 CTaJIbHBIX AMEKTPOCBAPHbBIX
NPSIMOLLIOBHBIX TPYO

TexHudeckuii 3aka3ydK HUMEET MPABO MPOBO-
JUTb KOHTPOIb Ka4yeCTBa H3AENHH M MaTepHaloB
MIPH CTPOHMTCIIBCTBE M PEKOHCTPYKIMH B CIEAYIO-
IIEM TOPSAAKE:

1) BusyaneHeiii KOHTPONB BCEX OCHOBHBIX
JNIEMEHTOB CETH, BBIOOPOYHBIH H3MEPHTEbHBIH
KOHTPOJIb TPYO, acoOHHBIX M3AENUI U MaTePHATIOB,
TIEPHOANIECKUH KOHTPOIb KaueCTBa CKIIaJUPOBAHUA
M XpaHCHUS.

2) JaGoparopHbiii KOHTPOJIb HA COOTBETCT-
BHC TCXHHYCCKHM YCIOBHSM U IPOCKTHOH JOKY-
MEHTAIMU — OJHH TPyOHbI obpaser Ha 400 M TpyO
ycnoBabiM guamerpom 1000 mm m Gonee. Iposo-
aarcst HeoOxomumpie HcrbITanus (cMm. [lprmosxke-
mue b x Hacrosmmemy moxymenty). Ha oObekrax ¢
MIPOTSDKEHHOCTBIO Tpacchl MeHee 400 M HcnbITaHus
MIPOBOAST HA OJHOM 0o0OpasIe.

3) Iposepka xBanudpUKALK MOHTAXKHUKOB U
ceapmukos cornacao PJI 03-495-02 [58], Texauue-
CKHIl OCMOTpP CBapO4YHBIX YCTPOMCTB H HHCTPYMEH-
Ta, a TAKKC ONCPALMOHHBIM KOHTPOIb Ka4eCTBA
COOpPKH M CBapHBIX COCAUHCHHUI ¢ yICTOM IOJIOXKE-
wuil [Tpumoxxenns 8 x I1b 10-573-03 [65]. UncTpy-
MCHTQJIbHBIA KOHTPOJb TOMEPEYHBIX CTHIKOBBIX
CBapPHBIX COCAMHCHHUH HEPA3PyLIAIOLIMMH MCTOAAMH
cornmacio CHullI 3.05.04. JlaGopaTopus Hepaspy-
IIAOIIECTO KOHTPOJII ZOJDKHA OBITh aTTECTOBAaHA CO-
rnacHo I1b 03-372-00 [66].

7.3.4 KonTposb KayecTBa ceTeil BOJO-
orsegennsi u3 PE u PP Tpy6é ¢ rodpuposanHoii
BHEIUHEH NOBEPXHOCTHIO

Texnmdgeckuii 3aKka3vylK HUMEET MPaBO HPOBO-
JAUTh KOHTPOJIb Ka4CCTBA I/I3IleJ'II/II7] H MaTCpHAIOB
IPHA CTPOHMTCILCTBC M PEKOHCTPYKLHMH B CIICAYIO-
IEM TOPAJKE:



1) BusyaipHbIfi KOHTpPOJIE BCEX OCHOBHBIX
SIEMEHTOB CETH, BBIOOPOYHBIN HM3MEPUTEIbHBIIMA
KOHTPOJIBb TPYO, (PaCOHHBIX M3ICIHI U MaTCPHAJIOB,
TIEPUOIMIECKHIT KOHTPOJIb KAUECTBA CKIIaIUPOBAHMS
1 XpaHCHHUS.

2) JlaGoparopHbIfi KOHTPONb HA COOTBETCT-
BUC TCXHUYECCKUM YCIOBHSIM H TMPOSKTHOH JOKY-
MEHTALKHU — OAUH TPYOHBIi oOpazewt Ha 1000 m Tpy®
guametpom 10 500 mm, Ha 600 M TpyS nuameTpom
ot 500 MM (BrmrounTenbHO) 10 1000 MM, Ha 400 m
Tpy® muamerpom 1000 MM u Oonee. IlpoBoxsrcs
HeoOxoaumeie ucmbitanus (cMm. [lpunoxenue b x
HacTosueMy mokymeHty). Ha obwexrax ¢ mports-
JKEHHOCTBIO Tpacchl MeHee 400 M HcTBITAHHS TIPO-
BOJAT Ha OJHOM obpa3sue.

3) Ilposepka kBaH(pUKALH MOHTAKHUKOB H
ceapuukoB cornacHo PJI 03-495-02 [58], TexHuue-
CKHH OCMOTP CBapOYHBIX YCTPOMCTB U HMHCTPYMCH-
Ta, a TaKke OMEPALHOHHBIH KOHTPONb KadecTBa
cOopku.

7.3.5 Koutponb kauectBa certeii BOAO-
OTBeJeHHsI H3 CTEKJIOMJIACTHKOBBIX TPY0

Texauueckuil 3aKa34MK HMEET MPABO MPOBO-
JUTh KOHTPOJb Ka4eCTBa H3ACIIHI H MAaTCpHAIOB

PM/ 40-20-2013 Canxr-IleTepOypr

NP CTPOMTEIBCTBE U PEKOHCTPYKLMU B CICAYIO-
M MOPSIIKE:

1) BusyanbHbIii KOHTPOIb BCEX OCHOBHBIX
3NIEMEHTOB CCTH, BBIOOPOUHBIH HM3MEPUTENbHbIH
KOHTpPOJB TPYO, (HaCOHHBIX M3ACIHH U MATCPHAIIOB,
NEPHOAMYECKHH KOHTPOIIb KaueCTBa CKIaAUPOBAHHA
H XpaHEHHS.

2) JlaGopaTopHbIii KOHTPONb HAa COOTBETCT-
BHEC TEXHHYCCKHM YCIOBHAM H IPOCKTHOH JOKY-
MEHTAUMH — OAMH TPYOHbIi oOpazen Ha 400 M Tpy©
muameTpoM 1000 MM u Gonee. [IpoBoasrcs HEOOXO-
aumble ucneiTaHud (cM. Ilpunoxernne b x Hacros-
meMy AOKYMEHTY), B TOM YHCIIE Ha KOJIBLIEBYIO JKe-
CTKOCTb, Ha OKPY>KHYIO H OCEBYIO MPOYHOCTD H YII-
pyrocte npu pactsokenun. Ha o6wektax ¢ mpors-
JKEHHOCTbIO Tpacchl MeHee 400 M mcHBITAaHUA NPO-
BOJAT Ha OJHOM 00pasre.

3) mpoBepka KBaTHGUKAIMHA MOHTAXKHHKOB,
TEXHUYCCKHUI OCMOTP MOHTKHBIX YCTPOKHCTB M HH-
CTPYMCHTA, a TAKKe OMEPALOHHBIH KOHTPOIb Ka-
uyectBa cOopku u coeauneHuit (¢ yuerom CII 40-
105).
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IIpusnoxenue A
(cmpaBouHOE)

HopmaTuBHBIE CCBLIKHU

T'OCT 9012-59 (MCO 410-82, UCO 6506-81) Merammsi. Metoa uamepeHus TBEpAOCTH 110 bpuneniio

I'OCT 15173-70 Ilmactmaccel. Meton ompeaeneHus CpeAHEro Kod(d¢uImeHTa JHHEHHOIO TEIIOBOTO
pacIupeHus

T'OCT 4648-71 ITnactmaccel. MeTox UCIIBITAHMS HA CTATHUSCKUI H3rHoO

T'OCT 3845-75 Tpy6n meTammmaeckue. MeTox HCIIBITAHUS THAPABINICCKAM JABICHHAEM
T'OCT 12.3.004-75 Tepmuucckas obpaboTka metauios. O6urue TpeboBanms 6¢300aCHOCTH
T'OCT 12.3.005-75 Pabotst oxpacounsic. OGmue TpeboBanms Ge30macHocTH

T'OCT 12.3.008-75 ITpou3BOACTBO HOKPHITHH METANIMYCCKHX M HEMETAUIMYCCKHUX HCOPraHHYCCKHX.
OGuue TpeboBanmst 6G€30MaCHOCTH

T'OCT 10706-76 TpyOsl cTagbHBIC 3JICKTPOCBAPHBIC MPSAMOIIOBHEIC. TeXHIHUeCKHE TPeOOBaHH

I'OCT 9454-78 Metamnsl. MeToa HCHBITAHUA HAa VIAPHBIA W3rud MpH MOHIDKCHHBIX, KOMHATHOH U IO-
BBIIICHHBIX TEMIIEPATypax

T'OCT 10006-80 (MCO 6892-84) Tpy6Orr MeTammmdaeckue. MeTo HCIIBITAaHHS HA PACTSDKCHHAS

I'OCT 10692-80 «Tpy0sl cTanpHbie, UyTYHHBIC M COCANHUTEIBHBIC YacTH K HUM. [Ipuemka, MapKupoBKa,
yIaKoBKa, TPAHCIOPTHUPOBAHUE M XPAHCHHE»

TI'OCT 11262-80 ITnacrmaccel. MeTox HCTIBITAaHHS HA PaCTHKCHHUE

I'OCT 16037-80 CoenuneHust cBapHbIE CTAIbHEIX TPYOONpoBoaoB. OCHOBHEIC THIIBI, KOHCTPYKTHBHBIC
3JIEMEHTHI U Pa3MEPhI

I'OCT 16310-80 CoenuneHus CBapHBIC U3 MOIHATHICHA, MOIUIPOMIICHA U BUHAILIacTa. OCHOBHBIC TH-
ITBl, KOHCTPYKTHBHBIE 3JI€MEHTHI X pa3MephI

I'OCT 24157-80 TpyOGsr u3 mmactmace. MeTox ompeneneHus CTOHKOCTH HPH HMOCTOSHHOM BHYTPECHHEM
JABICHUN

T'OCT 25.601-80 PacueTsl 1 MCHBITAHMSA HA MPOYHOCTb. METOABI MEXAHUYCCKHX HMCTIBITAHHN KOMIIO3H-
LHOHHBIX MaTepHajloB ¢ IOIMMEPHOH MaTpuileil (koMrno3uToB). MeToa UCHBITAaHHA TUIOCKHX 0Opa3ioB
Ha PacTsDKSHHE IIPH HOPMATIbHOM, IOBHIIIEHHOHN 1 IOHIDKEHHOM TeMIIEpaTypax

T'OCT 9550-81 ITnacrmaccel. MeToasl onpeaeneHust MOAY IS YIIPYTOCTH NP PACTKEHUH, CKATHH U H3-
rube

TI'OCT 10708-82 Konpsr MasTHUKOBBIE. TeXHIIECKHE YCIOBUA

T'OCT 20426-82 Kourpoms Hepaspymaromuii. Metoasr aedexrockonun paguauuonssic. O0nacte mpu-
MEHEHHA

T'OCT 25.604-82 PacueTs! 1 HCHBITAHHS Ha IPOYHOCTb. METOAbl MEXAHHYICCKHX HCIIBITAHAN KOMIIO3H-
LIMOHHBIX MATCPHANIOB C IOMUMEPHON MaTpHuei (KOMIO3uTOB). MeTo  MCIBITaHHST HA WU3rud TpH HOP-
MaJIbHOM, NIOBBIIIEHHOM U NOHIDKEHHOMN TeMIleparypax

TI'OCT 25.603-82 PacueTs! 1 HCHBITAHHS Ha IPOYHOCTb. METOABl MEXAHHYCCKHX HCIBITAHUN KOMIIO3H-
LIMOHHBIX MATEPHAJIOB C NMOJUMEPHOH MaTpHueH (KOMIO3WTOB). MeTos HCIBITAHHMS HA PACTSDKEHHE
KOJIBLIEBEIX 0OPA3IOB MPX HOPMAaIbHOM, IOBHIIECHHOM 1 IIOHIKEHHOM TeMmeparypax

I'OCT 7512-82 Kontpoms Hepaspymarouuii. CoeguneHus csapHsie. Pagnorpaduyeckuii Meron

I'OCT 1497-84 (UCO 6892-84) Metamisl. MeTOAB! UCIIBHITAHHUM HA PACTKCHHC

I'OCT 23667-85 Koutpons Hepaspywaromuii. JedeKTOCKONEl yIbTpa3ByKoBbic. METOAB H3MCPCHHS
OCHOBHBIX [IAPAMETPOB

I'OCT 20295-85 TpyOsl cTaibHbIE CBapHbIE A MaruCTPalbHBEIX ra3oHedrenpoBojoB. TeXHUIECKHE yC-
noBwmst (¢ Uam. Ne 1, 2)
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I'OCT 7293-85 «UyryH ¢ mapoBHUIHEIM rpadhUTOM ISl OTIHBOKY

I'OCT 27077-86 Hetamu coeAWHUTENBHBIC U3 TCPMOILIACTOB. METOABI OMPEICICHHUS U3MCHEHHS BHCII-
HETo BUJA MOCTIE IPOrpeBa

I'OCT 27078-86 TpyOnr u3 TepmormiactoB. MeToabl OnpeaeacHNs U3MEHEHH S JIHHBL TPYO IOCIE mpo-
rpesa

T'OCT 14782-86 Kourposne Hepaspywmarowmii. CoeiuHeHUs CBapHble. METOAB yIbTPa3BYKOBEIE

I'OCT 12.3.016-87 Crpourenbctso. PaGoTsl aHTHKOPpO3HOHHEIE. TpeGoBaHus G€30aCHOCTH

T'OCT 27208-87 OtnuBku u3 uyryHa. MeToIbI MEXaHHIECKUX UCIIHITAHUM

T'OCT 24297-87 BxoaHo# KOHTPO/Ib MPOAYKIMH OCHOBHEIE IIOI0XKCHIS

I'OCT 5525-88 «YacT COCAMHUTEIBbHBIC YYI'YHHBIC, H3TOTOBICHHBIC TUTHEM B MECUAHBIC (GOPMBI st
TpyOoIpoBoaoB. TeXHUUCCKUC YCIOBHS)

I'OCT 166-89 (MCO 3599-76) Illtanrenimpkyan. TexXHIMECKHE YCIOBHSL

T'OCT 8020-90 KoHcTpykirn GETOHHBIE H KEAC300€TOHHBIE A KONOALEB KAHATM3AILMOHHEIX, BOJO-
MIPOBOAHBIX U Fa30TMPOBOJHBIX CeTeH. TEXHHUCCKHUE YCIOBHS

T'OCT 10704-91 Tpy6s1 cTanbHBIE 3IEKTPOCBapHBIC TpssMoIuoBHbie. CopTaMeHT
I'OCT 21.110-95 IlpaBuna BeinoaHeHus CrietubHUKALME 000PYAOBAHUS, U3EIHUM U MATEPUAIIOB

I'OCT P 51164-98 TpyGonpoBoxs! cTanpHbie MarucTpanpHbie. O0mpe TpeOOBaHUS K 3aIUTE OT KOPPO-
31U

I'OCT 18599-2001 TpyObI HAIOPHEIE U3 MONTHUSTHICHA

I'OCT P 52134-2003 TpyOsl HanopHBIE U3 TEPMOILTACTOB M COSAMHUTEIbHBIEC ACTAIM K HHUM JJI1 CHCTCM
BOAOCHaOEHNA 1 oToruteHus. O0mue Texuuueckue yeaosuwsn» (¢ usm. Ne 1 ot 01.06.2010)

T'OCT 9.602-2005 Exunas cuctema 3alMuThl OT KOppo3uu U cTapeHus. Coopyxenus noazemunie. Oomue
TpeGOBAHUS K 3AIIHUTE OT KOPPO3UH

T'OCT P 52748-2007 doporu aBTOMOOHIbHBIE OOIIEro Moab30BaHusA. HOpMaTHBHEIC HAIPY3KH, pacucT-
HBIC CXCMBI HATPYXKCHHUS ¥ Ta0apHUThl PHOITMKCHIA

I'OCT P MCO 3126-2007 Tpy6onposoast u3 miactmace. [lnacrmaccossie anemenTsl Tpybonposoga. Omn-
PEACTCHHE PAa3MEPOB

I'OCT P ICO 2531-2008 TpyOsr, Gpurusrn, apMarypa v uX COCAMHCHIS U3 9yT'YHA C IIAPOBHAHBIM rpa-
dbutom asis Boxo- U razocHabkeHus1. TexHuIeckue ycnoBus

T'OCT P 53201-2008 TpyObl CTEKIOIUIACTAKOBBIC B QUTHHIH. TEXHUYECKUE YCIOBUSL

T'OCT P 50838-2009 TpyGb1 u3 noausTHIICHA TS ra30mpoBoJoB. TeXHUIECKHE YCIOBHS

T'OCT P 21.1101-2009 OcHoBHbIc TpeOOBaHHs K IPOCKTHOM U paboYCii JOKYMEHTAIMH

IF'OCT UCO/M3K 17025-2009 Obmue TpeOoBaHHS K KOMIICTCHTHOCTH HCIBITATCIBHBIX H KATHOPOBOY-
HBIX JTabopaTopuii

T'OCT P 54560-2011 TpyGs! u actamu TpyOOMPOBOAOB U3 PCAKTOILIACTOB, APMUPOBAHHBIX CTEKJIOBOJIOK-
HOM. TeXHHUECKHUE YCIOBHA

T'OCT P 54475-2011 TpyObl moMMMEPHBIC CO CTPYKTYPHPOBAHHON CTEHKOH M (h)acCOHHBIE YacTH K HHM
JUTS CHCTEM HAPYKHOM KaHAM3anun. TCXHAYECKHE yCIOBHs

T'OCT 21.704-2011 IlpaBuna BHINONHCHHS PaOOUCH AOKYMEHTALUM HAPYKHBIX CHCTEM BOJOCHAOXKEHHUS
u xanam3auuu (B3amed [OCT 21.604-82)

I'OCT P HCO 12176-1-2011 TpyOs! u duraaru miacrmaccossie. OGopyaoBaHue sl CBAPKH MOIHITH-
neHoBbIX cucteM. Yacts 1. CBapka HarpeTsIM HHCTPYMEHTOM BCTBIK

I'OCT P UCO 12176-2-2011 TpyOs! u ¢uruaru miacrmaccossic. OG0pyaoBaHME ISl CBAPKH MOIHITH-
neHoBBIX cHcTeM. Yactp 2. Cpapka ¢ 3aKIaAHBIMH HATPCBATCIISIMA

CHul1 3.05.04-85* Hapy»xHsic ceTH B COOPYKCHHSI BOXOCHAOKCHHS H KaHATH3aLHH

CHulT 23-01-99* CrpoutenbHas KIMMaTOIOTHs
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CrpaBounoe nocobue k CHull 23-01-99*

CanlluH 2.1.4.1074-01 IurseBas Bona. I'mrueHuveckue TpeOGOBAHUS K KaUYeCTBY BOAbI LEHTPAIU30BAH-
HBEIX CHCTEM HHUTHEBOTO BogocHabxkeHmsa. KonTpons kauecta. ['mrueHnueckue tpebopanus k obecnede-
HHIO GC30MacCHOCTH CHUCTEM rOPSYEro BOJOCHAGKCHHUS

CanlluH 2.1.4.1175-02 TwrucHugeckue TPeOOBaHHA K KaueCTBY BOJBI HELIEHTPAIH30BAHHOTO BOJO-
cHabxenus. CaHuTapHAs OXPaHA HCTOYHHKOB

CIT 40-102-2000 IIpoexTHpoBaHHE U MOHTX TPYGONPOBOAOB CHCTEM BOAOCHAGKECHHA U KaHAIM3ALUH
W3 NoJMMEPHBIX Marepuanos. O0mue TpeboBanms

CIT40-105-2001 IlpoexTHpoBaHHE W MOHTAX MOA3CMHBIX TPYOONPOBOAOB KaHANH3ALUH U3 CTCKIOIIIA-
CTHKOBBIX TPYD

CIT142-103-2003 TIpockTHpOBaHUE U CTPOMUTENBCTBO ra30MPOBOAOB U3 MOIHUITHICHOBBIX TPYO U PEKOH-
CTPYKLMS HU3HOLICHHBIX ra30IPOBOIOB

CI134.13330.2010 ApromobmbHBIe Aoporu. AktyanusuposanHas peaakuus CHull 2.05.02-85*
CIT24.13330.2011 Ceaitasie dbysnamentsl. Akryanusuposansas peaakuus CHull 2.02.03-85
CIT66.13330.2011 INpoexTHpoBaHHE U CTPOUTENBCTBO HAMOPHBIX CETEH BOAOCHAGKEHUS ¥ BOJOOTBEAE-
HHS C IPUMECHEHHUEM BBICOKOTIPOYHBIX TPYO M3 4yryHa ¢ LIAPOBHUIHBIM rpaduTom

CIT48.13330.2011 Opranusauus crpourenscTa. AktyanusuposanHas pegaxkuus CHull 12-01-2004

CI128.13330.2012 3amura CTPOUTEIBHBIX KOHCTPYKLHI OT KOPPO3HH. AKTYaIH3HPOBAHHAS PCIAKLIA
CHul12.03.11-85

CIT131.13330.2012 BoaocHaOxenne. HapyxHble ceTH U COOpY)KEHHA. AKTYaIM3HPOBAHHAS PCIAKLIH
CHul1 2.04.02-84*

CIT132.13330.2012 Kananuzaumsa. Hapyxebie ceTH W COOpyXeHHA. AKTyalH3MpOBaHHAS PeEJAKIAS
CHuIT 2.04.03-85

CIT133.13330.2012 Pacyer Ha IPOYHOCTB CTANBHBIX TPYOONPOBOAOB. AKTyalH3HPOBAHHAS PCIAKLIEL
CHul1 2.04.12-86

CIT145.13330.2012 3emunsiHble COOPY>KEHUS, OCHOBAaHM U (PyHAAMEHTHI. AKTYaIH3UPOBAHHAS PEIAKLIUs
CHul1 3.02.01-87

CI172.13330.2012 3ammuTa CTPOUTEIBHBIX KOHCTPYKIMH U COOPYXKECHHN OT KOPPO3HH. AKTyalIusHpo-
BanHas penakuus CHull 3.04.03-85

TCH 30-305-2002 Cauxkr-TletepGypr. I'pagoctpontensctBo. PexoHCTpyKImS 1 3acTpoiika HELEHTPAb-
HbIX parioHoB Caukr-TletepOypra

TCH 30-306-2002 Cankr-IlerepOypr. PexkoHCTpyKIMS H 3aCTpOiKa HCTOPHUYESCKH CJIOKHBLIMXCS paii-
onos Cankr-TlerepOypra

TCH 50-302-2004 Cauxt-Ilerepbypr. IIpoextuposanre ¢pyHIAMEHTOB 3AaHMHA U coopyxeHuil B CaHkT-
IeTepOypre

PM/I 11-08-2009 Canxkr-IlerepOypr. PykoBoacTBO mO MPOEKTHONH MMOATOTOBKE KAITHTAIBHOTO CTPOU-
tenbera B Cankr-TleTepOypre

PM/I 41-11-2012 Canxr-Ilerepoypr. Ycrpoiictso Terossx ceteit B Cankr-IletepOypre

CH 550-82 MHucTpyKims MO MPOSKTHPOBAHUIO TEXHOJIOIMYECKHX TPYOOMPOBOJOB U3 ILIACTMACCOBBIX
tpy0. BHMMomnTtaxcnencrpoit — Kuesckuii ¢pumuman Munmontaxcnencrpos CCCP. Yteepakaena mno-
cra"osiaeHueM [ocerpoit Poccru ot 22.04.1982 Ne 102

Iocobue x CH 550-82 Tlocobue mo NMpPOSKTHPOBAHHIO TEXHOIOTHMYCCKUX TPYOOIIPOBOAOB M3 IIACTMAC-
cosbix Tpy0. HITO ITnactux Musxuvmmpoma CCCP. 1983
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Hpunoxenune b
(pekoMeHayeMoOE)

HcnbiTaTenbHast 1a60paTopusi, 0CYLLECTBJISIIOLLAS paGoThI B 00,1aCTH MOATBEP KACHHS
KavecTBa TPYO M (PaCOHHBIX U3Je/IHIl IS ceTell BOAOCHAOKeHHsI M BOAOOTBEAEHHUS

HcnpiTatensras n1abopaTopus, OCYILECTBIAIOmMAsA PaboTHl B OONACTH MOATBCPKACHUSA KA4eCTBA TPYO M
(dacoHHBIX W3NEAMH  ANd  CETCH BOJOCHAOXKEGHHMA M BOJOOTBCIACHHS, JOJDKHA  COOTBETCTBOBATh
IOCT UCO/M3IK 17025.

HcnbiTaTenbhas 1abopaTopus JODKHA HMETh aTTECTAT, BBIAABACMBIN YIOJHOMOYCHHBIM opradom dene-
PaIbHOTO arcHTCTBA MO TEXHHYECKOMY pPeryinupoBaHHio H MeTponoruu (Poccrangapr), cornacio ®deaepanpHoMy
3akoHy P® «O TexHHYECKOM perynupoBaHum» [7].

HcnsitarensHo 1abopaTopuy peKOMEHIYETCS MOTYyYUTh ATTECTAT, BBLAABAEMBIH YIOIHOMOYCHHBIM Opra-
HoM DenepanbHOit CyKOBL MO IKONOTHISCKOMY, TEXHOJIOTHICCKOMY H aTOMHOMY Hanzopy (Pocrexnanzop) mis
BHIMOJHEHUS PA0OT MO HEPaA3PyLIAIOIMEMY KOHTPOIIO CBApHBIX CoeaHUHCHUH MeTammnacckux tpyd (cm. I1B 03-
372-00 [66]).

HcnsrtatenpHoil 1abopatopuu clieayeT MOJYYHTh aTTECTAT aKKPEAWTALWH, BBIAABACMBINA YIOJHOMOYCH-
HbIM opranoM DexepanbHOil cayxObl nmo akkpeaurauuu (Pocakkpeaurauus) Ais BBIMONHEHHs paboT Mo Hox-
TBEPIKACHHIO COOTBETCTBUA, cornacHo [loctanoBnenuto [pasurenscrea PO ot 19.06.2012 Ne 602 [67].

Ot160p 06pa3LOB U HUCIBITAHUS, IPOBOAUMBIC TA0OPaTOpPHEH, JODKHBI OCYLIECTBIATBCA B COOTBETCTBHH C
JaeicTByoIuME cTaHgapTamu (cMm. tabmuarpt b1-b4).

Taoauua b1 — Ucnbiranus pst Tpyo u paconnsix uaennii uz PE 100-RC

Ne . HopmaruBHbIi JOKYMEHT, COTJIACHO
/n Hauvierosarme nersrranuii KOTOPOMY TPOBOAHUTCS HCIIBITAHUC

1 | OnpeaeneHue IPOTHOCTH IIPH Pa3pHIBE I'OCT 11262

2 | OnpeaeneHUe OTHOCHUTEIIBHOTO VJIMHCHUS TIPH Pa3phIBe I'OCT 11262

3 | OmpeaencHue H3MCHEHHUS ATIHHBI TIOCIIC TPOrPeBa I'OCT 27078

4 | Onpeaenenue CTOMKOCTH NPH MOCTOSIHHOM BHyTpeHHeM aasiaeuun | TOCT 24157

5 | Ucmerranue Ha nonsyuects mMarepuana tpyd (FNCT-tect) ISO 16770 [29]

6 | Ucnoprtanne ToOUeTHON HArPy3KOH Ipunoxenne A3 x PAS 1075 [20]

7 | [leHEeTPALIHOHHBIC UCIIBITAHHS Ipunoxenne A4 x PAS 1075 [20]

8 | OnpeneneHue crutomHOCTH cBapHbix coeauneHuit (Y3K) I'OCT 23049, TOCT 14782

HSM@DHTGJ’IBHHG HHCTPYVMCHTBI H HCTIBITATCIBHOC OGODVﬂOBaHI/IeI

- PYICTKA, JCKaIa, HyTPOMED, INTAHICHIIUPKYJIb, MUKPOMETP, TONIIIHHOMED YIbTPAa3ByKOBOH U TOJILIHHOMEDHI
TIOKPBITUH 1151 MPOBEIEHHUS BU3yaIbHOTO KOHTPOJIS,

- 00opyaoBaHME IS TIOATOTOBKH 00pas3IoB;

- YHHBCPCAJIbHAS Pa3pbIBHAS MAlWHA JJI1 UCTIBITAHNEH 00pasIOB HA PACTKCHHC,

- TepMOKaMepa A UCIBITAHUH 0OpasoB Ha N3MEHECHUE JJIMHEL IIOCNIE IPOrpeBa;

- YCTaHOBKA ISl HCTIBITAHUH 00Pa3LOB HA CTOMKOCTE MPH MOCTOSHHOM BHYTPCHHEM JABJICHHH,
00eCITCYNBAOIIY O BO3MOYKHOCTD MPOBCACHUS OHOBPEMEHHBIX HUCIIBITAHUH [IPH PA3HBIX TEMIICPATYPAX

- YIBTPa3BYKOBOH MMITYIbCHBIH Ae(EKTOCKOIL, MTbE303NEKTPHUECKHE MPEOOPa30BaTEeII, CTAHAAPTHBIC 0Opa3Lbl
JUTSL VIBTPA3BYKOBOTO KOHTPOJIS CBAPHBIX COEAMHEHHUI.
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Ta6auua B2 — Uconbrranus aas PE u PP Tpy6 u daconnsix n3aennii ¢
ro(p)pupoBaHHOI BHEIIHEH NOBEPXHOCTHIO

Ne . HopmatuBHBIH I0OKYMEHT, COTJIACHO
/i Hauvenosatme nemviranmuii KOTOPOMY MPOBOJMUTCS HCIBITAHUC

1 | OnpeaeneHue KOMBLEBOH KECTKOCTH T'OCT P 54475

2 | Onpenencuue KonbLEBOIH rTHOKOCTH TIpH AchOpMALHU T'OCT P 54475

3 | Onpeaencuue ko3hPULHESHTA MOI3YICCTH T'OCT P 54475

4 | UcnpiTanue Ha repMETHYHOCTh COCTHHCHHH T'OCT P 54475

5 | OnpeaencHue CTOMKOCTH K YAapy CTYIICHYATHIM METOAOM T'OCT P 54475

6 | OnpenencHue CTOMKOCTH K MPOTPEBY MPH TEMIIEPAType I'OCT 27077, TOCT 27078

7 | Onpeaenenue croiikocTH mpu nmocrossHHOM BHyTpeHHeM gasincaun | TOCT 24157

H3mepuTenbHbIC HHCTPYMEHTBI M HCIBITATENBHOE 000pYAOBAHNE:

- pyJeTKa, JeKana, HyTpOMeEp, ITAHICHIMPKYIIb, MUKPOMETP, TOIIIMHOMED YIIBTPa3ByKOBOM M TOIIIHHOMECPHI
TOKPBITHH JJ151 IPOBCACHHS BU3yaJIbHOTO KOHTPOJLS,

- CTEHJ AJI1 HCTILITAHWH HA T€PMETUYHOCTD;

- 00opyaOBaHHUE AJIS MIOATOTOBKH O0PA3IOB;

- MamuHa g odecneueHs Ae(hopMaLHu CXKATHS MONEPEUHOTO ceueHUs 00pasLa;

- CTEHJ C MAJAIOIUM IPY30M;

- YHHBEpcalbHai pa3pbiBHAsA MAIUHHA JUI HCIBITaHKE 00pa3LoB Ha PaCTOKCHIC,

- TepMOKaMepa AJis UCTIBITAaHUI 06Pa3l0B Ha H3MEHEHHE AJIMHBI TIOC/IE TIPOrPeBa;

- YCTaHOBKA AJIS UCTIBITAHHI 00Pa3L0B HA CTOHKOCTD MPH MOCTOSHHOM BHYTPCHHEM JABICHHUH, 00CCIICIHBAIO-
Iy BO3MOXKHOCTb IPOBEACHHS OJHOBPEMEHHBIX HCIIBITAHHH MPU Pa3HBIX TEMIICPATypax.

Taonnua B3 — McnbITAHHA ISl CTEKJIOMVIACTHKOBBIX TPYO H (acOHHDBIX H3JeTHH

Ne » HopmarusHbIi1 JOKYMEHT, COTJIaCHO
HanveHoBanue ucnbiTaHuii
/m KOTOPOMY IIPOBOJHUTCS HCIIBITAHHE
1 | OnpexneneHue KOMBILECBOH KECTKOCTH TOCT P 54560, ISO 10468 [44], [45]
2 | Onpeaenenue mokasareis TBEpAOCTH o bapkoiry TOCT P 54560
3 | McnbiTanue Ha FEPMETHIHOCTD TPYObl U MydT T'OCT P 54560,

ISO 10639 [40], [41],
ISO 10467 [42], [43]

4 | CreneHp oTBepKACHAS MaTeprana Tpyo U Myt T'OCT P 54560

5 | OnpeaencHue OKPYKHOTO MPEAEIIA MPOUHOCTH MPH PACTSIKCHHN T'OCT 25.603

6 | Onpeaenenue 0CEBOro NMpeacia MPOYHOCTH MPU PACTSHKCHUU T'OCT 25.601

7 | OnpeaencHue OKPY:KHOTO MOAYJIS YIPYTOCTH MPH PaCTKCHUH I'OCT 25.603

8 | OmpeaencHie 0CEBOTO MOLYJIS YIIPYTOCTH MPH PACTIKCHAN TI'OCT 25.601

9 | OnpeaeneHue OKPY>KHOTO MOAYIISL YIPYTOCTH MPH H3rHOE T'OCT 25.604

10 | Ompenenenne koadppunuenra Iyaccona T'OCT 25.601

11 | Ompenenenne ko3 dunmenra muuekHOro Terwiosoro pacwupenns | TOCT 15173

12 | McnbiTaHus Ha YCTOMYMBOCTD K PA3PYIICHHUIO B ISO 10639 [40], [41],
JAehopMHPOBAHHOM COCTOSTHUH ISO 10467 [42], [43]

13 | McnbiTanue HA YCTOWYHBOCTD K KOPPO3HH B ISO 10639 [40], [41],
JeopMHUPOBAHHOM COCTOSIHHU ISO 10467 [42], [43]

HamepurenbHbIe HHCTPYMEHTHI M HCIIBITATSIBHOE 000PYI0BAHHUE

- pyJIeTKa, JeKala, HyTPOMEp, IITAaHTCHIUPKYIb, MUKPOMETP, TOIIIUHOMED VIBTPA3BYKOBOH H TONIIHHOMEPDI
HOKPBITHH A1 MPOBEACHUS BU3YaIbHOTO KOHTPOJIA,

- CTEHA A7 UCTIBITAHUH Ha T€PMETHIHOCTD,

- 06opyaoBaHKEe M HOATOTOBKH 0OPA3LOB,;

- MammHa Jist odecneueHus AehOpMaLHH CKATHS MIONICPEIHOTO CeUSHUS 00pasLa;

- VHHBEpCaTbHasd Pa3pbIBHAS MAIIMHA [T HCIBITAHHH 00Pa3LOB Ha PAaCTOKCHIUE,

- TepMOKaMepa Ul NCHBITAHHH 00pa3LoB HA H3MEHEHHE IUTHHBI TIOCTIC TIPOTPEBa.
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Tabanua B4 — Menbiranus aas Tpy6 u gpaconHsbix uzgenuii n3 BUIIT, a Takike cTaibHbIX
3JIEKTPOCBAPHBIX NMPAMOIIOBHBLIX TPY0 U PacOHHBIX H3AEJTHH

x Hamerssame s R Sy
1 | Ucnpitanus Ha pacTspkeHue (ONpeAeeHUS BPEMEHHOTO I'OCT 10006, 'OCT 1497,
COMPOTHUBJICHHM, MPEAL/Ia TCKyUeCTH, oTHOcHTensHOro yamuHeHus) | TOCT 27208, 'OCT P CO 2531
2 | UcnobiTanus Ha TBEPAOCTh rOCT 9012, TOCT 27208,
I'OCT P UCO 2531
3 | UcnpiTaHHS HA TEPMETUIHOCTD I'OCT 3845, TOCT P CO 2531,
DIN EN 545 [32]
4 | Mcobrranus Ha yIApHYIO BA3KOCTb 'OCT 9454, TOCT 10708
5 | KoHTpOome Maccel HUHKOBOTO MOKPBITHS ISO 8179-1 [68]
6 | Onpenenenne cromHocTH cBapHbix coeaunenuit (Y3K) T'OCT 23049, T'OCT 14782
7 | OmpenencHue CILIOMHOCTH cBapHbIX coexuneHuit (PK) I'OCT 20426, TOCT 7512

H3MepuTeapHbIC HHCTPYMEHTHI M HCIIBITATEALHOE 000pYI0BAHHUE:

- pyJaeTKa, IeKata, HyTpoMep, MITaHICHIMPKY/Ib, MUKPOMETD, TOJILHHOMED YAbTPa3BYKOBOH H TOILIHHOMEPbI
MOKPBITHI 11 IPOBEACHHS BU3YaIbHOTO KOHTPOJIS,

- CTEH[ AJS UCTIBITAHUI Ha TePMETUUHOCTD,

- oBopyxoBaHUE A5 TOTOTOBKH OOPa3LOB,;

- KOHTPOJIbHOE YCTPOMCTBO ISl OTIPEASICHUS IIIACTUIHOCTH METaLIa,

- YHHBCpCATBHAS Pa3pBIBHAS MALIHHA /IS HCIIBITAHMI 0OPa3LOB HAa PACTIKCHHUE,

- MIPHOOPEI AJIS H3MCPCHIS TBEPAOCTH 110 Poksenny u Bpunentio;

- KOIP MAasTHHUKOBBIN 11 OTIPEACICHUs YAAPHOH BA3KOCTH METATIIA,

- TEpMOCTAT JUTsl Harpesa obpasiia,

- YJIBTPa3BYKOBOM MMITYIbCHBIH 1€(PEKTOCKOI, MbE30AICKTPHICCKHE IPEOOPA30BATEIIH, CTAHAAPTHBIE OOPA3LIBI
JUTSL YIIETPA3ByKOBOTO KOHTPOJISI CBAPHBIX COEAHHEHMIA

- PaJMaIMOHHBIC HCTOYHUKH H3TYUEHHs, MAPKUPOBOYHBIC 3HAKH PA3MEPOB, paaHorpadHUECKHE INICHKH,
METAUTHYCCKUE U (PIyOPEeCHUPYIOIINE YCUTHBAKOIIUE SKPAHBI, KACCETHI A1 3aPSAKHU TIICHKH, 3aIHTHBIC
CBHHIIOBBIE 3KPAHBI, TPOBOIOYHBIC, KAHABOYHBIC WU IUIACTHHYUATHIC STAJIOHBL I paguorpagMaecKkoro METoAa
KOHTPOJIS CBAPHBIX COCJUHEHHUI,

JonmonHuTenbHOE 000PYAOBAHNE [UTSI aHATHM3A XUMHIECKOTO COCTABA M CTPYKTYPhI METAILIA:

- ONTHYECKHH CIEKTPOMETP (PEHICHOCTIEKTPOMETD);

- MHKPOCKOM METALIOTPAdhUISCKHIA.
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IIpunoxenue B
(pexoMeHIyeMOE)

Texnnueckne TpeGoBaHUS K KOHTPOJIIO KavyecTBa cBapHbIX coeauHeHui PE Tpy6

1. Ilpu CTPOUTEIBCTBE U PEKOHCTPYKIMU CETCH BOXOCHAOKEHHS U BOJOOTBEACHHUS C MPUMEHEHUEM TIOIU-
STUIICHOBBIX TPYO A1 00ecIeueHUS TPEOYEeMOro YpOBHsI KauecTBa IPOH3BOIAT:

- TPOBEPKY KBATH(HUKAIMK CBAPIIHUKOB;

- BXOZHOM KOHTPONb Ka4eCTBa MPUMEHIEMBIX TPYO, COCAMHUTEIBHBIX AETATICH U MATCPUATIOB;

- TEXHHYECKHH OCMOTP CBapOYHBIX YCTPOMCTB (HArpeBaTCIbHOrO MHCTPYMEHTA, CBAPOYHOrO LIEHTPATOPA,
TOPLIOBKH, ONOKA MHUTAHMS, IPOIPAMMHOIO YCTPOMCTBA, BCIOMOTaTeIbHOIO MHCTPYMEHTA) U JPYIOr0 TEXHOJO-
THYECKOTO 000pyI0BAHUS,

- CHCTEMATHUYCCKHU OIEPAIIMOHHBIN KOHTPOb KAYCCTBA COOPKH TI0J CBAPKY U PEKIMOB CBAPKH;

- BH3VQIbHBIA KOHTPOJb (BHCIIHHUM OCMOTP) CBAPHBIX COCAMHCHHN M MHCTPYMCHTAIBHBIM KOHTPOIb KX
TEOMETPHUECKHX MAPAMETPOB;

- KOHTPOJIb Ka4CCTBa BbIINMOJTHCHHBIX pa60T IIpU MOMOIIA BUACOKAMCPBI,

- KOHTPOJIb CBAaPHBIX CTBIKOBBIX COCAMHCHHI (usmucckumu metozamu (B oObeme He Menee 2 %, HO He
MCHEE OJHOTO CTBIKA HA KAKIOTO CBAPIINKA);

- HCIOBITAHUS CMOHTHPOBAHHOTO TPYOONPOBOAA HA MPOYHOCTH U INIOTHOCTH (FCPMETHIHOCTE) THAPABIHYC-
CKHM HITH THEBMAaTHIeCKHM crioco6om cornacHo CHulT 3.05.04 npu ero caade B 3KCILTYaTALHIO,

- MCXaHHYICCKHUC HUCIIBITAHUA CBAPHBIX COGﬂHHeHHﬁ.

IIpoBepky CBapOYHBIX YCTPOHUCTB M TEXHOIOTHUECCKOTO 000Dy I0BAHUS CJIEAYET MPOU3BOAUTD B COOTBETCT-
BUH ¢ MHCTPYKLISIMH IO 3KCIUTyaTallMu Ha cootBercTBue macnopTHeM ganHeIM U 'OCT P MCO 12176. lata
TEXHHYECKOTO OCMOTPA H €T0 Pe3yNbTAThl AODKHEI ObITh OTpaxkeHs! B «O0wmeM xypHaie padboT».

2. Iepen HauaaoM OLCHKH KadeCTBA CBAPHBIX COCAMHCHMI HOJMHITHICHOBBIX TPYO HEOOXOAHMMO IPOBE-
puTh KBATHHUKALMIO CBApInUKa B COOTBETCTBHH ¢ PJT 03-495-02 [58]. CBapimuk JOIDKCH, KaK MPABHIO, CBAPUTD
B YCJIOBMSIX, OJM3KHX K IMPOHU3BOJCTBEHHBIM, JOMYCKHBIC CBAPHBIC COCAMHEHMA. JIOMyCKHBIC CBApPHBIC COCAHMHE-
HUS U3TOTABJIHUBAIOTCS U3 OTPE3KOB MOJMHMITHICHOBBIX TPYO AnuHOit He Menee 300 MM, CBapeHHBIX MexIy coOOH
[P IOMOIIM AETANCH € 3aKJIaAHBIMH HArPEBATEISIMK WK HArPETHIM HHCTPYMECHTOM BCThIK.

KonmnuecTBo JOMyCKHBIX COCAUHCHHUMN MPH CBAPKE JCTATAMH C 3aKIAJHBIMA HATPEBATEIAMH JOMKHO OBITH
HE MEHee oaHoro. KommaecTso Q0omyCKHBIX COCAMHCHHH MPH CBAapKE HArPETHIM MHCTPYMEHTOM BCTHIK JO/IKHO
COCTaBJIATh HE MEHEE OJHOTO — MPH UCTIOIb30BAHHUH CBAPOYHOI TEXHHKH C BEICOKOH CTCTICHBIO aBTOMATH3ALIHH,
JBYX — IPH HCIIOJIb30BAHUH CBAPOYHON TEXHHKH CO CPEJHEH CTENEHbIO aBTOMATH3ALMH, TPEX — MPH HCIIOJb30-
BaHHH CBAPOYHOH TCXHUKH C PYIHBIM YIIPABICHHCM.

JloIyCKHbIEC CBapHBIC COCJUHCHHSI HE3ABHCHMO OT CHOCO0a CBAapKH MOABEPralOT BU3yalbHOMY KOHTPOIIO
(BHCIIHEMY OCMOTpPY) M H3MCPHTCIBHOMY KOHTPOIIO I€OMETpHYECKHX mapamerpoB. Ecmm no pesynbratam
BHCIIHETO OCMOTPA CBAPHBIC COCAMHCHMS HE OTBCYAIOT YCTAHOBJICHHBIM TPEOOBAHMAM, TO CBAPLIMK BBHIMOHACT
cBapKy HOBTOPHO. OTOOp CBApHBIX COCAMHCHMH JUII MCXAHHYECKUX HCIBITAHUH OCYIICCTBILIIOT MOCHE MOTyde-
HUS TTOJIOXKUTENBHBIX PE3YIbTaTOB BU3YAIBHOTO M H3MEPHTEIBHOTO KOHTPOJISL.

JIOIyCKHEIE CTBIKH, CBAPCHHBIC HArPETHIM HHCTPYMEHTOM BCTHIK, ITOJBEPTAIOT MEXaHWMICCKHUM HCIIBITAaHH-
SIM Ha OCEBOC PACTSDKCHHC, YIBTPA3BYKOBOMY KOHTPOIIO. JIONMYCKHbIC CBAPHBIC COCAMHCHHSI, CBAPSHHBIC COCIH-
HUTCJIBHBIMH ACTASIMHA € 3aKJIAAHBIMH HAarpCBaTC/IsAIMH, IOABCPTralOT MCXaHUICCKHM HCITBITAHUSM: Ha CIUTIOLH-
BaHue (1 My T, MEpexXoA0B, TPOHHHKOB, 3arTyNICK), HA OTPHIB (IS CEAJIOBBIX OTBOAOB).

Ilpu HEyAOBIETBOPHTENBHBIX PE3yIbTATAX MEXAHHYECKOTO HIIH YIbTPa3BYKOBOTO HCIBITAHHA XOTs OB
OJHOTO CBapHOTO COCAWHCHHA CBAPIIMK BBIIONHACT CBAPKY UX YABOCHHOro koimdectBa. Ecii mpu moBTOpHOM
KOHTPOJIC MOJYYCHBI HCYAOBICTBOPUTCIBHBIC PE3YJIBTATEl XOTs OBl MO OJHOMY M3 JOMOJHUTCIBHO CBAPEHHBIX
COCAMHCHHUH, TO CBapIIMK MPH3HACTCS HE BHLACPKABIIAM HCIBITAHHS M JOJDKEH NPOMTH NEPEATTECTALUIO B yCTa-
HOBJICHHOM TIOPSIIKE.

Ilo pe3ynpraraM MEXaHHIECKHUX MCIBITAHHUN M YIIBTPA3BYKOBOrO KOHTPOJIS JOIMYCKHBIX CBAPHBIX COCAMHE-
HUH 0OPMITIOTCS IPOTOKOJNBI YCTAHOBICHHON (POPMBI, HA OCHOBAHHMHM KOTOPBIX CBAPINUK AOIyCKaeTcs (He 10-
MYCKACTCH) K MPOBECHUIO CBAPOYHBIX PaboT.
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3. IlpoBepke MoABEPTarOTCS JOMYCKHBIE H KOHTPOJIBHBIE COCAUHEHHS, BBIMOTHEHHBIC CBAPIIMKOM B COOT-
BETCTBUH C HMHCTPYKUHCH 3aBOAA-H3roToBUTEN nommaTHneHoBOoM TpyOn u ['OCT 16310-80. Bripe3ky koH-
TPONBHBIX COCAWHCHUM OCYLIECTBILIIOT B IEPHOA NMPOHM3BOJACTBA CBApO4HbIX pabot. KoHTponbHbIC cOeTUHEHHS
BBITIOJHSIOTCS B CIIyYasX OOHAPY)KCHUS HAPYIIEHUH TEXHOJIOTHH CBAPKH.

4. CsapHble coeTUHCHMS, 3a0paKOBaHHbIC IPU BHEIHEM OCMOTPE M H3MCPCHHSX, HCIPABICHHIO HE TOJ-
J€XaT U AO/DKHHI OBITh yaancHBl. IIpy HEyJOBIETBOPUTENBHEIX PE3YNIBTATAX HUCHBITAHUH CBAPHBIX COCAMHEHUI
HEOOXOIMMO IPOU3BECTH MPOBEPKY VABOCHHOTO YHCIA COCTUHEHMI TCM KE METOAOM KOHTPOIL, MO KOTOPOMY
OBbLIH MOIYYCHBI HEYJOBICTBOPHUTEIBHBIE PE3YIbTAThL. ECIH IpH MOBTOPHOM MpoOBEpKE XOTs Obl OAHO H3 NPOBE-
PSIEMBIX COCAUHCHHIH OKKETCS HEYIOBICTBOPUTEIBHOTO KaueCTBa, TO CBAPINHK OTCTPAHSCTCA OT PabOTH M Ha-
MIPaBJIETCS JJIsl NIEPEATTECTAlMU WM MPOBEPSCTCS CBAPOUHAS TEXHHKA, KOTOPAs HMCIOb30BAIACh i CBAPKU
3THUX CTBIKOB.

5. Obs3aTenpHBIM METOAAM HCIBITAHUH (cM. Tabmuiy Bl) moaseprarorcs cBapHbIE COSAMHEHHUA, BHINOJI-
HACMBIC MEPEA HAYAIOM CTPOUTEIbCTBA (IOMYCKHBIC CTHIKH) M OTOMPACMBIC M3 YHCIIA CTHIKOB, CBAPEHHBIX KaX-
OBIM CBapIIUKOM HAa OOBCKTE (KOHTPOJBHBIC CTHIKH). [lepeucHr CIeLMaNbHEIX METOAOB HUCIBITAaHHH, PCKOMCH-
AYEMBIX K MPOBEACHHIO MPH OLCHKE KAUeCTBA CBAPHBIX COCAMHCHUH, mpuseacH B Tabmuie B2. Pesynbsrarst uc-
TIBITAHUH HA JUTUTEIbHOE PACTSDKEHHUE SIBISIOTCS (aKyIbTAaTUBHBIMU,

Ta6auna Bl — [lepeueHs 00s13aTeIbHBIX METOAOB HCIIBITAHUIT
Meroa uCbITaHU]
Brenmnmnit ocMoTp

Cnoco6 cBapku
HarpersiM HHCTPYMEHTOM BCTHIK. JI€TanaMu C 3aKJIaJHBIMH HATPCBATCIAMH
HarpersiM HHCTPYMEHTOM BCTBIK

HcneiTanue Ha 0CEBOC PACTHKCHUC

Harpersim HHCTPYMEHTOM BCTHIK

Harpersiv HHCTPYMEHTOM BCTHIK. JIETasAMu C 3aKJIaJHBIMH HATPEBATEIAMHU
JletamaMu ¢ 3aK1aAHBIMH HATPEBATCIIME

JleransaMu C 3aKJIQJHBIMH HArpEBATEIAIMH (TONMBKO 1A CEJIOBBIX OTBOJOB)

VY apTpa3sByKoBOil KOHTPOIIb
HcnbITaHus HA TEPMETHYHOCTD
HcnbiTaHue HA CIUTIOIIUBAHUC
HcnsiTaHue Ha OTPHIB

Ta6nuna B2 — llepeyens cneHAJILHBIX METOAOB HCIIBITAHUM
Meron ucnbiTaHui

Crocob ceapkn

HcopiTaHne HA CTATHYCCKHM H3THO

HarpersiM HHCTPYMEHTOM BCTBIK

HcnbITaHue MPH TOCTOSHHOM
BHYTPECHHEM JABICHHH

HarpersiM HHCTPYMEHTOM BCTHIK. JleTalsiMu C 3aKJIaAHBIMH HATPEBATEIIMH

HcopiTaHune Ha TATCIHHOC
pacTsokeHHE

HarpersiM HHCTPYMEHTOM BCTBIK

HcneiTaHusa Ha CTOMKOCTB K yAapy

JleTamsaMu € 3aKIAAHBIMA HATPEBATEIIMHE (TOJIBKO UTA CEIIOBBIX OTBOJAOB)

6. BHemHeMy OCMOTpY MOJBEPralOTCA COCAMHCHHS, BHIOIHCHHBIC JTIOOBIM CIOCOOOM CBapku. PekomeH-
JQYCTC HUMETh HA MPCANPUITHH KOHTPOJBHEIC OOpa3ipl COCAMHCHHH, MO KOTOPBIM MOXKHO BECTH HArIHOC
CpaBHEHHE BHCIMHCTO BH/A CBAPHBIX COSTHHCHUA.

KoHTponsHbiii 06paszen npeacTaBiseT coboil CBapHOE COCAMHEHHE TPYO Mexay coOOH HMNH ¢ COCOUHH-
TENBHOM AeTansio, otseqaromee Tpebosanuam ['OCT 16310-80. [InuHa KOHTPOIBHOTO 0Opasia AOMKHA COCTaB-
JISATHh HE MCHEE JBYX AUAMETPOB TPYOHI, PH TOM CBAPHOH OB JOJDKEH PACcTIONAraThCs MOCEPEAHHE.

KouTtponsHbiii 06paser cHa0KaeTCs OMIOMOUPOBAHHBIM APIBIKOM, B KOTOPOM YKa3bIBaIOT:

- YCIOBHOE 0DO3HAYCHUE CBAPEHHBIX TPYO (COCAUHHTENBHBIX ACTAICH);

- HAMMCHOBAHWC MPCANPHSITHS, BEITIOHIAIOMICTO CBAPOUHbIC paGOTHI,

- rpud yTBEpKACHUS 00pa3nA INIABHBIM HHXKCHEPOM, 3aBEPCHHBIH IEYaThIO, H JaTa YTBEPXKACHUA;
- JIaTy CBapKH M HOMCP MPOTOKOJA CBAPOYHOIO MPOLIECCA.

CBapKy KOHTPONBHBIX 0Opa3LIOB MPOU3BOAAT HA CBAPOYHOM OOOPYZOBAHHH, HMEIOMIEM YCTPOHWCTBO AnA
aBTOMATHYECKOTO MPOTOKOJHMPOBAHHA CBApPKH M MPH TEMICPAType HAPYXKHOTO BO3AYXa, OMM3KOH K YCIOBHSIM
MPOBEACHUA CTPOUTCITBCTBA.
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KonTpoabHbeie 00pa3mpl XpaHAT HA MPSANPHATHH, BBINONHAIOMEM CBApOYHEIE paboTel. JlomyckaeTes uc-
MOJIb30BAHHE THITOBHIX KOHTPOJBHEIX 00PA3IOB I PsAAa TUIOPA3MEPOB TPYO U COCTHHATEIBHBIX ACTAICH.

7. BHemHuii BUA CBapHEIX COCAMHCHHI, BHIMOJHEHHBIX CBapKOH HArpeThIM WHCTPYMEHTOM BCTHIK, JOII-
JKCH OTBCUATh CJACAYIOMMM TPCOOBAHMSM:

- BaJIHKH CBapHOTO IIBA JOJDKHBI OBITh CHMMETPHYHO H PABHOMEPHO PACTIPECIICHBI IO OKPYXKHOCTH CBa-
PEHHBIX TPYO;

- ILBET BAJIHKOB JOJDKCH OBITH OXHOTO IBETA C TPYOOIi M HC HMETh TPEILKH, TIOP, HHOPOJHBIX BKITIOUCHMIA,

-  CHMMETPHUYHOCTD IIBA (OTHOINCHAC NIMPHHBI HAPY>KHBIX BATMKOB rpara K 00Imeii MupUHE rpaTta) JOJDKHA
ObrTh B mpeaenax 0,3-0,7 B mo6o#t Touke msa. [Ipu cBapke Tpyd ¢ COCAUHUTENPHBIMH JCTATIMH 3TO OTHOLICHHC
pomyckaerca B npeaenax 0,2-0,8;

- CMELIEHHE HAPYXXKHBIX KPOMOK CBAPHBACMEIX 3arOTOBOK HE JOJDKHO mpeBbinarh 10 % TONIMHBL CTCHKA
TpyOHI (geTanu);

- BHAaOMHA MEXIY BATAKAMH rpara (IMHMS CIUIABJCHHS HAPY>KHBIX MOBCPXHOCTCH BAJHKOB IpaTa) HE
JOJDKHA HAXOAUTBCS HIZKC HAPYKHOM IIOBEPXHOCTH TPYO (AeTaicii),

- yroJj M3J0Ma CBAPCHHBIX TPYO HMiIK TPYOBl U COEJHHHTCIBHOM ACTAIN HE AOJDKCH MPEBbILIATh 5°.

8. Pasmepsl BanUKOB Hapy>KHOTO rpaTa IIBOB 3aBHCAT OT TOJINHHBI CTCHKH M MaTepHajla CBapHBAacMBbIX
TpyO (metaneii). B tabmue B3 npuseaens! aanHbe, noaydeHHbIe npy cBapke TpyO (aetaneit) uz 19 100.

Tab6auua B3 — Pazmepb! BATHKOB HAPYKHOTI'O I'PaTa IBOB

Hapametpet VYcnosHoe 0603HauCHHE TPYO
Hapy>KHOTO Ipara
SDR 11 SDR 11 SDR 17,6 SDR 11 SDR 17,6 SDR 11
63x5,8 75x6,8 90x35,2 90x8,2 110x 6,3 110x 10
Beicota h, MM 1,1-23 1,5-2,6 1,1-2.3 1,9-3.4 1,5-2,6 1,9-3,4
IlInpusa b, MM 3,0-4,5 3,853 3,0-4,5 4,564 34-49 4,9-75
SDR 17,6 SDR 11 SDR 17,6 SDR 11 SDR 17,6 SDR 11
125x 7,1 125x 11,4 140x 8,0 140x 12,7 160x 9,1 160x 14,6
Bricota h, MM 1,5-3,0 2,3-3,8 1,9-3.4 2,338 1,9-34 2,3-3.8
MupuHa b, MM 4,1-5,6 6,4-9,0 4,5-6,4 6,8-9.8 4,5-7,1 7,5-11,3
SDR 17,6 SDR 11 SDR 17,6 SDR 11 SDR 17,6 SDR 11
180x 10,2 180x 16,4 200x 11,4 200x 18,2 225x 12,8 | 225x20,5
Beicora h, MM 1,9-3.4 2,6-4,1 2,3-3,8 3,0-4,5 2,338 3,4-4,9
Mupu=a b, MM 4,9-7,9 8,3-12,0 6,4-9,0 9,8-13,5 6,8-9.8 10,5-15,8
SDR 17,6 SDR 11 SDR 17,6 SDR 11 SDR 17,6 SDR 11
250x 14,2 250x 22,7 280x 15,9 280x 25,4 315x17,9 | 315x286
Beicota h, MM 2.3-3,8 3,4-5,6 2.6-4,1 3,8-6,0 3,045 4,1-6,8
[MupuHa b, MM 7,1-10,9 12,4-17,6 8.3-12,4 12,8-19,5 9,8-13,5 14,3-21,0

OrmpeneneHue pa3MepoB BaIMKOB IMPOM3BOAUTCS HEMOCPEACTBEHHO HA CBAPHOM 1IBE B YCIOBHAX CTPOH-
TeabcTBa. JIOmycKacTes MPOM3BOAUTh ONPEACNICHUE PACIIOIOKCHHIS BIAIHHBI MEXKAY BAIHKaMH IpaTa H 3aMep
camMMX BaJIMKOB IIOCIIC CPE3aHMsl HApPYKHOTO Ipara IO BceMy mepuMeTpy TpyOwl. Cpe3aHue HapyXKHOTO rpara
JOIDKHO MPOM3BOAUTECS HPH MOMOIIY CIEILMATBHEIX MPHCIIOCOOICHIH, HE HAHOCAIIMX TIOBPEXKACHHH TEMy TPY-
OBl 1 HE BRIBOASAINUX TOJIIHHY CTCHKH 32 IIPEAEIbl JOITyCKAEMBIX OTKIOHCHHH.

9. Kpurepun OLCHKH BHCINHErO BHAA COSAMHECHHUH, BHIIOMHCHHBIX HArPETHIM HHCTPYMEHTOM BCTHIK, IPH-
BeJeHsl B Tabmuue B4, PesynpraThl BHEIIHErO OCMOTPA M IPOBEPKH Pa3MEpOB CBAPOYHOTO rpara COCIHHCHHI,
BBITIOJIHCHHEIX CBAPKOM HArPCTHIM HHCTPYMEHTOM BCTHIK, CIHUTAIOT MOJIOXKUTEIBHBIMH, ECITH OHH OTBEYAIOT TPE-
GoBaHWAM II. 7 M KPUTEPUIM, TPUBEACHHBIM Tabmuax B3 u B4.

OrtzenbHEIE HAPYKHBIC TOBPEKACHUS BATUKOB CBAPHOTO MIBA (CPE3bl, CKOMBI, BAABICHHOCTH OT KICHME-
HUSI CTHIKA) IPOTSKEHHOCTBIO He Gosiee 20 MM M HE 3aTParWBaloLIie OCHOBHOTO Marepuaia TpyOsr cuuTaTs Opa-
KOM HE CIIEIYeT.
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OIIeHKA BHEIIHETO BHIA

KPaTKOC OIMUCAHHUC

KPHUTCPHHU OLCHKU

COOJIF0ACHUE TAPAMETPOB
CBApKH

I'paggeckoe
H300paKEHHE

1. Xopommii OB ¢ rIagKuMy 1
CHMMETPHYHBIMH BAIUKAMHU IpaTa
OKPYTJIO# (hPOpPMBI

PasMeps! HapyKHOTO IpaTa u
BHEIIHUI BHA IIBA COOTBETCTBYIOT
TpeGOBAHMAM Ka4uecTBa (CM. II. 7)

Co0iroieHHE BCEX TEXHO-
JIOTHYECKUX MAPAMETPOB
CBApKH B MPEACIax HOP-
MBI

2. bpaxk. ITIoB ¢ HECHMMETPHYHBIMH
BaJIMKAMH I'PaTa OAUMHAKOBOH BBICO-
THI B OAHOM IUIOCKOCTH, HO Pa3IH4-
HOM B MPOTHBOIOJIOKHBIX TOUKAX
mBa

Pazmmume mo BeIcoTe Oonee 50 % B
MPOTHUBOIIOJIOKHBIX TOYKAX IIIBA

[IpeBbIeHHE TOMYCTH-
MOT0 3a30pa MEXKAy TOp-
aMu TpyO mepen CBapKoi

3. Bpak. Mauslii rpaT OKpyIJIOH
(hopMmBI

Bemmuaa HapY>KHOTO rparta mo
BBICOTE M INHPHHE MEHBILE BEPX-
HHUX MPEACIBHbIX 3HAYCHUMH, TIPHU-
BEACHHBIX B Ta0mume I3

Henocrarounoe gasicHuC
HpI/I 0CaaKC IIBA HJIA Ma-
JI0€ BpPEMST IPOTPEBA

4. Bpak. bonbmioi rpar oxpyriuoi
(hopmsI

BemuHa Hapy>KHOTO Ipara 1o
BBICOTE ¥ IMUPHHE OOJBINE BEPXHAX

UpesMepHOE BpeMsI Ipo-
TPCBA WM NOBBINICHHAA

MPEACIbHBIX 3HAUCHHUMN, IPUBEACH- | TEMIIEpaTypa HarpeBaTeIt
HEIX B Tabmne I3
5. Bpak. Hecummerpudssii rpar o | Pa3miine o BEICOTE W MIMPHUHE Ba- | Pasznmuawbrii Marepuan

BCEH OKPYKHOCTH LIBA

JIMKOB IpaTa Mo BCEH OKPY>KHOCTH
mBa npessimact 40 %

CBApHUBACMBIX TPYO WM
JICTAJICH WA Pa3IHIHAS
TOJIIIHHA CTCHKH TPyO

6. Bpak. Bricokuii U y3Kui rpar, Kak
MPABUJIO, HE KACAFOLIMUCSA KPAAMH
TpyOBI

BricoTa BaJIMKOB rpara 00JbIIe Wim
PaBHA €T0 IHPHHE

UpesmepHOE JaBICHAC
TIPH OCAJIKE CTHIKA NIPH
TIOHHMKECHHOM TEMIepary-
pe HarpeBarena

7. Bpak. MaisIii rpart ¢ riy0okoi
BNIAJUHOU MEKTY BATHKAMH

Ycrhe BHaAMHbI PAaCTION0KEHO HH-
K€ HAPY>KHOI U BBIIIEC BHYTPCHHEH

obpasyromux Tpyo

Huskas remmeparypa Ha-
rpeBaTed MpH HEJOCTa-
TOYHOM BPEMEHH MPOrpe-
Ba

8. bpak. HepasHoMepHOCTD (acum-
METPHYHOCTb) BAJIMKOB Ipara

Pa3mmume no BBHICOTE BAIMKOB rpara
B OZIHO#M 1WIOCKOCTH Oonee 40 % ¢
OTHOBPEMCHHBIM CMEILCHHEM 00-
pasyromux Tpy6 6071¢e 10 % To-
IMAHbI CTCHKH

CuMewieHue TPyO OTHOCH-
TEJILHO APYT Apyra

9. bpak. HepaBHoMepHOE pacnpeae-
JCHHE IpaTa no MEpHMETPy IMBa

BricoTa rpara B MECTE HEPABHO-
MEPHOTO BbIX0ZA 0OJIbILE €r0 IIH-
PHHBL, BOAJHHA MEXIY BaTHKAMHU
TpaTa HEYCTKO BBIPAXKECHA HJIH OT-
cyTcTByeT. B MPOTHBOMOJIOXKHOIH
TOYKC IIBA IPAT HMEET Pa3MEphI,
McHbIHE Ha 50 % u Gonee

CMelleHNe HarpeBaTens B
Ipoliecce MpOrpeBa

10. Bpak. I1IoB ¢ MHOTOYHCTICHHBIMH
HAPY>KHBIMH PAKOBHHAMH MO IICPH-
METpy, C KOHIEHTpaHeH Mo KpasM
rpaTa ¢ BO3MOXKHBIMH CJICAAMH HO-
MEPEYHOI0 PACTPECKABAHHESA

MBHOro4HCnEeHHBIE PAKOBHHBI, pac-
TIOJIO’KCHHBIE BIUIOTHYIO APYT K
Apyry

UpesMepHas TeMneparypa
HATPEeBaTeNIA, 3HAUCHUE
KOTOPOH BBIIIIC TEMIIEPA-
TYPBI ACCTPYKUHH IO JTH-
JTHJICHA

Namepennst IBOB NPOBOAIT KaK MUHAMYM B JABYX B3aHMOIPOTHBOIONOKHBIX 30HAX 110 NEPHUMETPY IIBA.
KoHTpOIb NIMPUHEL ¥ BEICOTHI HAPYIKHOTO IpaTa OCYILEeCTBIAIOT mranreHmmpkyaeM no FOCT 166.

I[OHYCKaETCSI HCIIONb30BAHKME IAOIOHOB C MPOXOAHBIM H HCMIPOXOAHBIM pa3sMCpaMH.
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Js KOHTPOJISI CHMMETPHYHOCTH BATHKOB HAPY)KHOTO Ipara Mo [HPUHE NPOU3BOJUTCS HX 3aMEp C TIOMO-
IIBI0 U3MEPUTEIbHOH ymbl JIM-3X, pacCUUTHIBACTCS OTHOLICHUE 3AMEPCHHBIX Pa3MEPOB € OKPYIJICHUEM IO Lie-
J0T0 3Ha4YCHH. PacuyeT CHMMETPUYHOCTH BaJUKOB HAPYIKHOTO IPaTa Mo BBHICOTS MPOU3BOUTCS aHAIOTHYHO.

Jns M3MEpeHHs CMEIICHUS KPOMOK MOXKET IMPUMCHATBHCA CICLMANBHBIN AOI0H, KOTOPBIH YCTaHABIHNBA-
eTcs mo oOpasyromueii 0AHOM 13 TpyO, MprKUMAas ero K TpyOe B OKOIOMOBHOW 30He. M3-3a cMemeHns KpoMOK
MIPH 5TOM Ha JPYTOM KOHIIC ONOPHOH IUIOIAAKH MAadI0oHa HabIIOAACTCS €ro MogbEM Ha MOBEPXHOCTHIO TPYOHL.
C moMoInpio mIyna MPOW3BOAUTCS 3aMEp 3a30pa MEKAY MOBEPXHOCTHIO 3arOTOBKH U IATKOM malnoHa. Mdamee
PacCUNTHIBACTCS OTHOWICHME (B MPOLCHTAX) H3MEPCHHOIO abCOMOTHOTO 3HAUCHHS CMCLICHUSA KPOMOK K HOMH-
HAJBHOM TONIIMHE CTCHKH TPYOBL. PacueT mpon3BoauTes ¢ OKPYIIICHHEM J0 1IEJI0r0 3HAYCHHUS TIPOLICHTA.

10. Buewrnuit Buj CBapHBIX COSAMHEHHWH, BBITIOJHEHHBIX MPH MOMOINH ACTANCH C 3aKIaTHBIMU HArpeBa-
TEIAMH, JO/LKCSH OTBEUYATh CACAYIOIIMM TPSOOBAHUSIM:

- TpyOH 3a mpeAeaaMy COCANHHTCIBHOH ACTATN JODKHBI HMETh CIIEIbl MEXaHUUCCKOM 00paboTku (3auu-
CTKH);

-  HMHIHUKATOPHI CBApKH JCTANEH JO/DKHBI HAXOAUTHCS B BBIABUHYTOM IMOJIOKCHUM,

- YroJ U370Ma CBAPSHHBIX TPYO WK TPYOBl U COSAUHUTEIBHOMN ACTAM HE JOJDKCH MPEBHIIIATH 5°;

- TOBEPXHOCTb JCTATICH HE MOJDKHA UMETh CICIOB TEMIICPATYpPHOH acdopMalH HIH CTOPEBILETO TIOH-
STHIICHA;

- IO IEePUMETPY ACTATIH HE JOJKHO OBITh CIIEIOB PACIlIaBa MOTHATHICHA, BOSHUKIICTO B MPOLIECCE CBAPKH.

Kpurtepnn oueHkH BHEITHETO BHAA COCAUHCHUM, BBIMONHECHHBIX MPH MOMOIIH My(T, TpOIHHUKOB, OTBOOB
U MICPEXO/I0B ¢ 3aKIaAHBIMH HATPCBATC/SIMU, MPUBEACHDI B Ta0mmie BS.

Kputepuu OLCHKH BHELIHETO BHIA COCAMHCHHUH, BHIMOTHCHHBIX HPH MOMOINU CEIJIOBBIX OTBOJIOB C 3a-
KJIQIHBIMU HArpeBaTe/SIMK, PUBCACHBI B Ta0mie B6.

Peaynbrarel BHCIIHETO OCMOTPA CBAPHBIX COCAHMHCHHUH, BHITIOTHCHHBIX TIPH MOMOILIH ACTAJICH ¢ 3aKIa HbI-
MU HarpeBaTe/IMH, CUUTAIOT MMOJOKUTCIBHBIMY, €CIIA OHH OTBCYAKOT TPCOOBAaHHSM M. 7 U KPUTCPUAM, MPHUBE-
JeHHbIM B Tadaunax BS u B6.

Ta6auna BS — Kpurepuu oueHka BHeLIHEro BUAA CEJIOBbIX OTBOAOB €
3aKJIAAHBIMHM HATPEBATEJISIMH

OlieHKA BHEIIHETO BHAA

COOIOICHHE TAPAMETPOB
CBapKH

I'padmueckoe m300paskeHue

KpaTKoc OTIICAHHUE KPUTEPUH OLECHKU

1. Xopomee coequnenue, | I'magxag moBepxHOCTH CobnroacHAE TEXHOIOTHYe-

OTBOJ INIOTHO 00eracT 0TBOAA 03 HCKPHUBJICHUH | CKUX OTICpAlii H NapaMerT-

TIOBEPXHOCTH TPYObI H 3230POB POB CBAapKH B MPEACIAX
HOPMBI

2. bpak. 3azop Mexay ox- | bomee 0,3 MM UpesmepHas 00paboTKa 1mo-

BaTHIBAFOIICH YACTHIO CE/I-
JIOBOTO OTBOJA M TPYOOH

BEPXHOCTH TPyOBI HIIH HE-
JOCTaTOYHOE YCHJIHE IPH-
JKaTus 0TBOJA

3. bpak. TemneparypHas
Jedopmanus Hapy>KHOH
MOBEPXHOCTH OTBOJA

TTogsnenue rogpa Ha mo-
BEPXHOCTH

UpesmepHoe BpeMs HArpeBa
HIH HATIPSOKCHUC MTUTAHUA
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Tab6auna B6 — Kpurepun oueHkH BHEIIHEro BHAA CBAPHbIX COIHHEHHH, BHINOJHEHHbIX MPH
NOMoOIH My(T, TPOHHHKOB, 0TBOI0B H MEPEXO0B C 3aK/IAAHLIMH HATPeBATENSAIMH

OLEHKA BHEIIHETO BHIA

KpPAaTKOC OMHCAHHE

KPHTCPHH OLCHKH

COOIOACHHE MApaMETPOB
CBapKu

I'pagmueckoe uzoOpakeHne

1. Xopomee coequHeHue, Ae- | [magkas moBepxHOCTH CobmoaeHne TeXHOIOTHIC- & &
TaJIb IJIOTHO OXBATHIBACT JeTamu 6€3 BHIAMBIX CKHX OTICpaLlHii H MapaMeT-
KOHIIBI CBAPHBAEMBIX TPYO 3a30pOB POB CBapKH B MPEACIaxX

HOPMBI
2. Bpax. 3azop Mexay oxsa- | boaee 0,3 MM UpesmepHas 06paboTka 1mo- 51
THIBAOIICH MACTBIO ACTATH H BCPXHOCTH TPy OBI HITH 371- g SHRRR
TpyOoii JTHIICHOCTH TPYObI ) N ot

3. bpak. HemapannesHoCTh
(uckpuBiacHHE Ocelt TpyObI U
JICTANIH)

Boiee 2 MM Ha AyMHE
L =3de

Henocrarounoe 3armyome-
HHE KOHIOB TPYO BHYTPb
Jeramy uin aeopmanust
COCTMHEHHUS J0 €T0 OCThIBA-
HHA

N ©
\\\\\\\\\\\»

,
A
N

4. bpak. YacTu4yHOE MOABIIC-
HHE PacIUIaBa MOIMATUICHA
10 TOPUAM ACTaTH

He nomyckaercs

CaBur TpyOBI B mporecce
CBapKH MM CMEIICHHUE CITU-
pamu

5. bpak. MHIuKaTOpHI CBAPKU
B HCXOJHOM ITOJIOKCHHH

He momyckaercs

Henocrarounoe Bpems cBap-
KH HJIH HCAOCTATOYHOC HA-
MPSDKCHHE, IOJABAEMOE HA
CIHpAIDb JCTAJH

SN
SRS

6. bpak. MecTtHoe paciuiasnie-
HHE TOBEPXHOCTH JICTANIU

He nomyckaercs

UpesmepHOe BpeMs Harpesa
HITH HANMPSDKCHHE TTHTAHASA

11. HcobiTaHuSM Ha OCEBOE PACTSKCHHC IOABEPTAIOTCS COCAHHEHHS, BHIIIOIHEHHBIE CBApPKOH HarpeThIM

HMHCTPYMCHTOM BCTHIK. Kpurepuem omnpeaencHuss KaueCTBa CBAPHOTO COCIUHEHUS, BBHIIIOIIHEHHOTO CBapKOMH
BCTBIK, SIBIIICTCSI XapaKTEP Pa3pyLICHUs 00pa3IoB.
PaznmugaroT Tpu THIA Pa3pyLICHU:

Tun | — vabmomaercs nocne GopMupoBaHus «IIEHKNUY, TUITUMHOTO CYXKEHHS IIOLIAIN IIOTIEPETHOTO CeUC-

HUs 00pasia BO BPEMs PACTSIKCHHS HAa OXHOMN W3 MOJOBHMH HCIBITHIBACMOro 00pasIa, pa3pyIICHHE HACTYIIACT,

KaK MPaBUIIO, HE PAHEE YEM IPH AOCTIDKCHUM OTHOCUTENBHOrO yamuHeHus 6onee 50 % u xapaxTepu3yeT BBICO-

KYIO IJIAaCTHYHOCTD, TUHUA Pa3pbIiBa IIPOXOAUT IO OCHOBHOMY MaTCpHally U HEC IIEPECCKACT IIJIOCKOCTD CBAPKH,

i [T — 0TMEYASTCS IPU AOCTIDKCHUM MPEJEia TSKYyIeCTH B MOMEHT Hadanda (hOPMHPOBAHHSA «INEHKH»,

PaspyLICHHUE HACTYIACT IPH HEOONBINUX BEIMYMHAX OTHOCHUTE/IBHOTO VJIMHCHUS, KaK MpaBuio, He MeHee 20 u

He 6osee 50 % u xapakTepU3yeT HU3KYIO IUIACTUYIHOCTD, JMHUS Pa3phiBa NMEPECEKAET IIOCKOCTh CBAPKH, HO HO-

CHUT BSI3KAU XapakTep;
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tun Il — npoucxoauT 10 JOCTIKCHUS Tpeacia TSKYISCTH U 10 Hadana (GOPMUPOBAHMS «IIEHKH», paspy-
LICHWE HACTYIACT NPH VAJMHCHHUH 0o0pasia, kak npaswno, He Oonee 20 % M XapakTepu3yeT XpyIKoe paspyunie-
HHE, TUHUSA Pa3pbiBa IIPOXOJUT TOUHO IO TNIOCKOCTH CBAPKH.

Pe3ynbraTel HCIBITAHKS CYUTAFOTCS MTOJOKUTCIBHBIMY, €CIHM IPH HCTIBITAHWH HA OCEBOC PACTAKCHUE HE
menee 80 % o6pasioB MMEIOT TUIACTHYHBIN xapakrep paspymenus | tuma. Ocramsubie 20 % oOpas3nos MOryT
nMets xapaxrep paspymenus I Tuna. Paspymenue I1I Tuna ve gomyckaercs. Ilpu XpynkoM paspeiBe O MIBY 11
OTIPE ACIICHUS TIPUHHH Pa3pYIUCHHUS AaHATTH3UPYIOTCS XapakTep H3IoMa U A¢(eKTh mBa.

ITpu wucmpITaHUK Ha OCEBOE PACTSKCHHE OMPEAEIAIOT TAKKE OTHOCHTEIBHOC YAIMHEHME IIPH Pa3phiBe
(mo 'OCT 11262, 3a uckmouenueM 1. 1.5 u 4.2, nocaeauuii abzai). MeToauka mpoBEICHUS UCTIRITAHUH 0Opas-
LI0B CBapPHBIX CTEIKOBBIX COCIMHCHHMIT HA OCEBOC pacTsoKeHue mpuseacHa B [Ipunoxennu I1x CIT42-103.

12. VabTpasByKOBOMY KOHTPOJIO MOABCPTAOTCS COCAMHEHHS MONUSTHICHOBBIX TPYO, BBITIOIHEHHBIC
CBapKOM HArPETHIM MHCTPYMECHTOM BCTHIK M COOTBETCTBYIOLIME TPEOOBAHMSM BH3YAIBHOTO KOHTPOT (BHELIHETO
ocmotpa). KommuecTBo CBapHBIX COSIUHEHHH, MOABEPTracMBIX YIBTPAa3BYKOBOMY KOHTPOIIO, CIEAYET ONPEAC-
aste o CHulI 3.05.04.

K BbImosHCHHIO paboT MO YIBTPA3BYKOBOMY KOHTPOMEO AOIMYCKAIOTCS CICLHAIKCTHI, HMCIOINUE CePTH(H-
KaT YCTAHOBICHHOH (hOPMBI Ha MPABO MPOBEICHHS KOHTPOJISA HE HIDKE BTOPOrO YPOBHS KBaTH(HKALMHU MO aKy-
CTHUYECKUM METOJaM KOHTPOIS, & TAKKE YAOCTOBEPEHHE O JOIOIHHUTEIPHOM OOYUCHHH MO KOHTPOJIO CBApHBIX
CTBIKOBBIX COCMHCHHH MOTU3THICHOBBIX TPYOOIIPOBOJOB.

C mOMOIIBIO YIBTPAa3ByKOBOTO KOHTPOJISL JO/DKHEL BRISIBASTHCS BHYTPCHHHE AC(EKTHI THIA HECTIIABICHHH,
TPEINUH, OTACABHBIX HIH LENOUYCK (CKOIUICHMI) MOp, BKIOYeHMH. Kputepnm omeHKH kadecTsa MpHU MOMOIIU
VIBTPa3BYKOBOTO KOHTPOJSI CBAPHBIX CTHIKOBBIX COGJMHEHHM IONH3THICHOBBIX TPyO mpuseacHsl B [Ipmimoke-
uuu P x CIT 42-103.

JedexTsl CBapHBIX CTBIKOBBIX COCIMHCHHH IOIMATHICHOBBIX Ta30HPOBOAOB IO PE3yIbTATaM YIbTPa3BY-
KOBOT'O KOHTPOJISI OTHOCAT K OJHOMY M3 CJICAYIOIUX BUIOB!

- OZUHOYHBIC (TOPBI, MCXAHHUICCKHE BKIIOUCHHUS, IPHMECH);
- TPOTSUKCHHBIC (HECIUIABICHUS, TPCLIMHEL, VATHHEHHBIC TIOPHl U BKIIOYCHHS, NEHOYKH HIIH CKOIUICHHS
TIOP, BKJIIOUCHHUE).

OucHKa KadecTBa CBAPHBIX CTHIKOBBIX COCIMHCHHH MOMHITHIICHOBBIX a30MPOBOJOB MPOH3BOAMTCA IO
CIIE IYIOIUM TIPU3HAKAM:
- MaKCHMAIbHO JAOMYCTUMOM Imomany ActeKTa (aMIUIUTY IHBIH KPUTEPHI),
- IO YCIOBHOH NPOTSDKEHHOCTH AedexTa (aMILTHTY THO-BPEMEHHOU KPUTEPHIH);
- IO KOJHYECTBY AOMYCTUMBIX Ae(hEKTOB Ha IIEPUMETPE CTHIKA.
IpeaenbHO IOMYCTUMEBIE pasMepsl B KonuuecTBo AedextoB npuseaersl B [punoxennn C x CIT42-103.
B cinyuac ompenencHus pasHbIX 3HAYCHHE YCIOBHOH MPOTSXKEHHOCTH Ae(EKTa IPH KOHTPOJIC CBAPHOTO IIBA C
JBYX €r0 CTOPOH OILICHKA Ka9eCTBa MPOU3BOIUTCS 0 OOMBLIEMY U3 HHUX.
13. HcnelTaHusaM Ha CIUTIOINMBAHHNE HOABEPTarOT COCAUHCHUS, TOMYyYCHHBIE CBApKOM Ipu MOMOIIHU AcTa-
Jeit My(hTOBOrO THmna (My()T, IEPEXOI0B, OTBOAOB, TPOMHHUKOB, 3aIIyIICK U T.II.) C 3aK/IaJHBIMU HArPEBATEIISIMH.
Hcmbrranus npoBoasT Ha 00pa3nax-CerMeHTax IMyTeM CXKaThs TPYO y TOpIa COCAMHEHUS IO BETHYMHEI, PAaBHOH
JBOHOM TonmuHe creHkd. CTOMKOCTh CBAapHOTO IIBA K CILTIOLIMBAHUIO XaPAKTEPU3YECTCs MPOLIEHTOM OTPHIBA,
KOTOPBIH SIBISIETCS] OTHOIICHUEM JUIHHBI CBAPHOTO LIBA, HE MOABEPTHYBLICHCS OTPBIBY, K HOJHOH AJIMHE CBApHO-
ro Ba B MPEALIAX OJHOM TPYOHI. Pe3yIbTaTsl HCIBITAHHI CUUTAIOT MONTOXKUTENBHBIMHY, CCIH HA BCEX HCIBITAH-
HBIX 00paslax OTPHIB HC HAOMIOAANICS WM ©CITH OTHONICHWC JJIMHBI INBA, HE NMOJABEPTHYTOI OTPHIBY, K oOLICH
HU3MCPCHHOM AMHHE mBa cocTaBaseT He MeHee 40 %. Meroauka npoBeICHUS UCTIBITAHUE CBAPHBIX COCTUHCHU
Ha crurromuBanye npuseacHa B [Tpunoxernun T x CIT42-103.
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14. HcnobiTaHUAM HA OTPHIB MOJBCPTAIOT CBAPHBIC COCAUHCHMA TPYO U CEAJOBBIX OTBOJOB C 3aKIaJHBIMH
HarpesareisiMi. CBapHOE COCIMHCHHC MOJBCPTracTCs UCIBITAHUIO LIETHKOM H MPOJODKAETCSA A0 MOIHOTO OTIAC-
JICHHS CCATIOBOTO OTBOAA OT TPyOBl. B pesympTare MCHBITAHUA COCAMHEHHS HM3JI0M B MECTE CBapKH CEAJIOBOTO
0TBOAA ¢ TPYyOOIl OMKCH UMETh MOIHOCTBIO HITH YACTHYHO IUIACTHYHBIN XapakTep pa3pyLeHHs M0 3aMKHYTOMY
MCPUMETPY CBAPHOTO MBa. XPYIKOC PAa3PYIICHHC HE AOMyCKacTcs. B mporecce mpoBeJeHHA UCIIBITAHUH (PUKCH-
PYETCS TaKXKE paspyliaromas Harpy3ka. MeToauka MpOBEJCHUS WCHBITAHWS CBApHBIX COCIUHEHHII HA OTpPHIB
npuscacHa B [Ipunoxennn ¥V x CIT 42-103.

15. HcnobiTaHusIM Ha CTATHYCCKHHA WU3rHO MOABCPTaIOTCA COCAMHCHHMS, BHIIOTHEHHBIE CBAPKOH HAarpeThIM
HHCTPYMECHTOM BCTHIK. McribiTanus mpoBoAST HAa 00pa3nax-NMojoCKaxX ¢ PAaCHONOKEHHBIM MO LIEHTPY CBApPHBIM
mBoM. [Ipy HuchBITaHNK HA CTATHYCCKUM M3rHO ONpElesieTcs Yroa urunba oopasna, IpH KOTOPOM MOSBIIAIOTCS
MCPBbIC NPHU3HAKU paspywicHus. Pe3ynpTaThl MCOBITAHUS CUUTAIOTCS IMOJOKHTCIBHBIMH, €CIH HCIIBITHIBACMBIE
00pasEl BEACPKHABAIOT OC3 paspyIICHUS | TIOABJICHHS TPCIMUH U3rHO Ha yroa He McHee 160°, Meroauka nmpose-
JeHus ucnbiTanuii npuseacHa B [punoxennn @ x CIT42-103.

16. HcnerrannamM npu moCTOSHHOM BHYTPEHHEM JABJICHHUH MOABEPTAIOTCA CBAPHBIC COCIMHEHHS, BBIMOI-
HEHHBIC KaK CBApPKOU HArpeTHIM MHCTPYMEHTOM BCTHIK, TAK U CBAPKOHM MPH MOMOIIM JETATEH C 3aKNATHBIMH Ha-
rpesarensavu. Mcrmitannsa nposoasarcs B cootsercTeum ¢ [OCT 24157.

[pu KCHBITAHUH OMPEACACTCS CTOMKOCTh MPH NOCTOSHHOM BHYTPCHHEM JABJICHHH B TCUCHHE 3aJaHHOTO
MPOMEXKYTKA BPEMCHH NPH HOPMAIBHOU Y MOBBIICHHOH TEMIIEPAaTypaX W ONPEACICHHON BEMHYNHE HAYAIbHOTO
HanpsKEHHSA B CTCHKE TPYOBI. Pe3ynbTaThl MCIIBITAHHMN CUHTAIOTCS HOJOXKHTCIBHBIMH, €CIIH BCE HCIBITYEMBIC
o0pasipl HE Pa3PYLIMIMCh O HCTCYCHHS KOHTPOJIBHOTO BPEMCHH HCIIBITAHUS WM Pa3pyIUHICS OAMH U3 0Opas-
LIOB, HO MPH MOBTOPHBIX HCIIBITAHKSAX HA OJUH U3 00pa3LoB He paspynmics. MeToanka npoBeJeHHU HCIIBITAHHI
Ha BHYTpeHHee AasicHue npuseacHa B [Ipunoxennn X k CIT42-103.

17. UcneiTanue cBapHBIX COCAMHEHWI HA JIUTENBHOC PAaCTHKCHHE TPOBOAMTCS I ONMPEACIECHUA INH-
TETbHOM HECYINEH CIOCOOHOCTH CBAapHBIX COCAMHCHUIH, BBINOJHCHHBIX CBapKOH HArpeThiM HHCTPYMEHTOM
BCTHIK. OXHOBPEMCHHO C HMCIIBITAHHEM OLICHHBACMBIX 0OPA3LOB CBAPHBIX INBOB IPH TCX € YCIOBHAX HCIBITHI-
BAIOT 00pa3Lbl APYTUX CBAPHBIX COCAMHCHUMH, CBAPCHHBIX MPH ONTHMAJIBHBIX MapameTpax cBapkH (0a30BbIe CTHI-
ku). OOpasIbl OICHUBACMBIX CBAPHBIX COCAMHCHMI W 0A30BHIC CTHIKH JOMKHBI OBITH M3TOTOBICHBI W3 OHOMI
MapK{ MaTepHaa v OAHOH MapTHH TPYO.

Hcnbrranus mpoBoAAT A0 TIOABICHHUS TPEIIHH HE MeHee 4eM Y 50 % ucnbiThiBacMbix 00pasnos. Pesynbera-
THI UCTIBITAHUS CPABHHUBAIOTCS IO CPEIHEMY 3HAUECHHMIO BPEMEHH JO MOsBIeHHA TpeliuH. [lo Mepe mposeacHus
WCIIBITAHUH 00paslbl JOJKHBEI MOJBEPraThCs MEPHOJAICCKOMY BHEITHEMY OCMOTPY C LENIBIO BBISBICHHS XpPYyII-
KOTO M370Ma M TPCINWH B 30HE wwBa. M3nomsel B 06macTu 3akMMOB HE YYHTHIBAIOTCA. Pe3ynbraThl mMCHBITAaHUS
CUHTAIOTCS TOJIOXKHUTCIBHBIMHU, €CIIH 00pa3ibl OLCHHBACMBIX CBAPHBIX COCAHHCHHH MMEIOT CPECIHEE 3HAUCHHE
BPEMEHH [0 MOSIBICHUS TPCIHH HE HIDKE 3HAUCHHMI, IMOIYYCHHBIX Il Ga30BBIX CTHIKOBBIX COCAHHECHMI. MeTo-
J¥Ka IPOBEACHHs HcTbiTanui npuseacHa B [Tpunoxennn 1 x CIT42-103.

18. HcneiTaHusM HA CTOWKOCTB K YAAPY MOABEPTaIOTCA COCAMHEHUS, BBIMOTHCHHBIC MPH TIOMOINA KPaHO-
BBIX CEIOBEIX OTBOAOB. McribiTaHHd MpOBOAAT HAa 0Opasmax B BHAE MAaTPYOKOB € PacMoONOKCHHBIM MOCCPEIUHE
ceoBbIM OTBOAOM. [IpH HCHBITAaHMH HAa CTOHKOCTD K yAapy ONpEAesieTCsl COCOOHOCTh 0Opasma BeIACPKATh
BHyTpeHHee nHeBMarudeckoe aasneHue (0,6 + 0,05) MIa B Teuenne 24 4 mocnie HAaHECEHUA MO HEMY ABYX yJa-
poB mazatomum rpy3om maccod (5,0 = 0,05) kr. Pe3ynbrarel HCHBITAaHHS CUMTAIOTCS MOJIOKHTCIBHBIMH, €CIIH
OLICHHUBAEMBbIC 00pasIfBl BBIACPKHBAIOT UCTIHITAHAE NPH OTCYTCTBHH BHIAMMBIX Pa3pyLICHHH U Pa3repMCTH3ALMH.
Meroauka nposeacHus ucnbitanuii npuseacHa B [punoxxennn L k CIT42-103.
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Ipunoxenune I’
(pexomenyemoe)

Pacuet Ha npouHocTh TpyGonposoaa u3 PE 100-RC npu noazemHoii npoknagke

IMpounocTHO# pacuet Tpy6onposoaoB u3 PE 100-RC npu noazemMHo#M npokaaike peKOMEHAYETCS BBIIION-

HATH COTJIacCHO MeToauke, mpuseneHHON B [Ipumoxennu | x CIT40-102 (m1s8 HamopHOro BapHaHTA), C YUETOM
CH 550-82, ITocobus k CH 550-82 u ATV-DVWK-A 127 [31].
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Bribupaem ncxonHbIe JAHHBIE IUT PacyeTa:

- OTHOIICHHC HAPYXKHOTO JuameTpa TpyOs! k Tommune creHku SDR — 17,

- HapyxHsri guametp D, — 315,0 mm;

- kparkoBpemeHHBIH Moxyib yipyroctu PE 100-RC £, — 1050 MIa;

- poarospemenHbIH Moayis ynpyrocta PE 100-RC £, — 200 MIa;

- xoapdument Ilyaccona PE 100-RC x — 0,32;

- mpeaen tekydectr PE 100-RC mpu pactsokenun o — 22 MIa;

- rmyOHHA 3aJI0XKEHHS OT YPOBHSA 3¢MITH A0 Bepxa TpyOs H.,; — 2,3 M;

- ryOHHA rPYHTOBBIX BOJ OT YpoBH: 3eMiu H,, — 2,0 M;

- YJCTBHBIM BEC TPYHTA 3aCBHIKH TPaHIIECH ¥,, — 0,018 MH/M’ (CYrIMHKH TIOTYTBEPABIC, TYTOMSTKHE H
TEKy4eIUTaCTHIHEBIE, Kareropus rpyara [-IV);

- yAeMbHBIH BEC TPYHTOBHIX Box J, — 0,01 MH/M’;

- Moayab Aedopmarmu rpyHTa 3acsinku £, — 5,5 MIla (nns crenenu yioraerus 0,95);

- ko3 dUImeHT, YIUTHIBAIOIIMNA KAUECTBO YIUIOTHCHHA TOCTeTH rpyHTa K, — 1 (IpH mepHoamueckoM
KOHTPOIIC);

- K03 UIMEHT, YIUTHIBAIOIIUH 3aMa3/(bIBAHIC OBATIN3ALUN CCUCHHUS TPYOs! BO Bpemenn K, — 1,25;

- xodddurmenT ymiotHeHus rpyuaTa K, — 1;

- ko3ddurment mporuda K, — 0,11 (mpu nepruoguIecKoM KOHTPOIIS);

- k03 uUIMEHT, YIUTHIBAIOINUI BIUSHHAC KOJIBIICBOM KECTKOCTH HA oBanu3auuio pyos K. — 0,15;

- K03} UIMEHT, yIUTHIBAIOINMI BIMSHHE IPYHTA 3aCHITKH HA OBAITH3aLHIO TpyOs K., — 0,06;

- ko3¢ (UIMEHT 3anaca Ha OBaIu3aLyio TPyOs! Ky, — | (4711 HAOPHBIX U CAMOTEYHBIX TPYOOIPOBOIOB);

- k03 }UIMEHT 3anaca Ha YCTOHYHBOCTE CTEHKH TPYOB! K JSHCTBHIO BHEIIHHX Harpy3ok K, — 3;

- K03 (UIMEHT 3amaca IPH PacTsHKCHUN MaTepHaia CTEHKH TPyObl, MPOHCXOAAIIETO B YCIOBHAX PEIIaK-
caupu K, - 2;

- KO3 (HUIMEHT, YIUTHIBAIOMHIA MPOLECC OKPYIICHHUS OBATM30BAHHOH TPYObI MO ACHCTBHEM BHYTPCH-
Hero masieHus B Tpybonporoae K, = 1 (tak kak K, < 1, BoiOMpaeM 3HaUeHHE, KOTJa BHYTPCHHE JaB-
JICHUC MHUHHUMAJIBHO),

- KO3 (UIMEHT, YUUTHIBAIOIIUHA FIyOUHY 3aT0XeHus /7 — | (At rnyOuHsI 3anoxexus 6onee 1,0 m);

- Harpyska oT TpaHcmopTa ¢, — 0,01 MIla (8 ycnoBHsax CTpOHTEIBLCTBA MO MOBEPXHOCTH HAA TPyOOmpo-
BOJOM BO3MOKHO TIEPEMEIIECHIUE TKEIOTO TPAHCIIOPTA).

OmpeaenseM TOMMUHY CTEHKH TPYOHI, HCIIOIB3YS HCXOAHBIE JAHHBIC

5= 3150 1850y r1
SDR 17,0 S (N
Omnpeaensem rayOuny 3amoxeHus 10 ocu TpyOsl H,,,, HCIIONB3Ys HCXOAHBIE JaHHBIC
D 0,315
H,=H,+ 2" =23 +’T=2,5 M. I2)

OmnpeenseM IPyHTOBYIO HATPY3Ky, HCIIONb3Y HCXOAHEIE JaHHEC U hopmymy (I2)
A, =71, =0,018-2,5=0,044 MIIa. (T3)
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OnpezenseM HArpy3Ky OT IPYHTOBHIX BOJ (BBITAIKMBAIOLICH CHJION IIPEHEOPEracM), BCIIOb3Ys1 HCXOTHBIE
mJanHbIe 1 Gopmyay (I12)

Qo = 7.(H ,,, —H,,)=0,01-(2,5-2,0)=0,005 MIla. T4
Onpezensiem o0IyI0 Harpy3Ky, ucmonsdys hopmymst (I'3) u (I'4)
d, =9, +4,, +q, =0,044+0,005+0,01=0,059 Mlla. Ts)
Ompeensem MOMEHT HHEPLIMN CEIEHHUS TPYObl HA CAUHMILY JIMHBL, HCIOAB3Y: dopmyy (I'1)
_S 2719 _ 530,2 Mm®/MM. (T'6)
12 12

OmnpenenseM KpaTKOBPEMCHHYIO KOJIBLEBYIO JKCCTKOCTh TPYOBI, HCIOJb3Ys. HCXOAHBIE JAHHBIE U (opMy-
el (I'1) u (T'6)

Gy=537— Lol _s37 10503302 ;55 ps )
A= XD, —s) (1-0,327)(315,0-18,5)
OmpeJenseM ATUTENbHYIO KOJBLEBYIO JKECTKOCTh TPYOBI, HMCIONB3YS HCXOAHBIC JAHHBIE H (hopMy-
sl (1) u (6)

G, =537 25,1 5 =537 2005392 0,243 MIla. (I'8)
(- > YD, —s) (1-0,32%)(315,0-18,5)
OrmpenenseM OTHOCUTENBPHOS YKOPOUYCHHE BEPTHKATIBHOIO AWAMETPa TPYOBI MOA JEHCTBHEM IPYHTOBOH

Harpys3kH, HCHOIb3yd HCXOAHbIe AaHHbIC U popmyisl ([13) u (I'7)

K K K . . .
_ o> 5, q o _ 1-1,25-0,11-0,044 ~0,012. IT9)
K, G, - szEzp 0,15-1,278-0,06-5,5
OmnpezensieM yKOPOUSHHE BEPTHKAIBHOTO AHAMETPA TPYOBI MO/ ACHCTBHEM TPAHCHOPTHON HArpy3KH, UC-
TTOIB3Y S HCXOHBIC JaHHbIe U hopmyay (I'7)

_ K.KK.4q, _ 11.011.001
" K,G,-nK,E, 0151278-1-006-55

IlpuHuMaeM yKOpPOUCHHE BEPTHKAIBHOIO AHMAMETPa TPYObl B MHPOLIECCE CKIAAMPOBAHHA M MOHTAXKA
Wy = 0,02 (mo Tabmuue /1.1 CI140-102 aasa G, > 0,29 MIla u creneun yruotaenus rpynra 0,85-0,95) u onpezae-

JIEM OTHOCUTEIBHOE YKOPOUCHHE BEPTHKATBHOTO JHAMETpa TPYOsL, ncnone3ysa dopmyst (I'9) u (I'10)

sz

w, 0,002. (I'10)

v =y, +v,+y, =0,012+0,002+0,02=0,036 umu 3,6 % (r11)
Ecnu oTHOCHTENBHOE YKOPOYEHHE BEPTHKAIBHOIO AHamerpa Tpyosl W > 6 % (cormacao ATV-DVWK-A
127 [31] momyctumas nedopmanust He JOJDKHA IPEBHIIATE 6 %), TO peKOMEHAyeTcsA BHIOpaTh TPyOy ¢ Oonee BbI-
COKOH KOIBLIEBOM JKECTKOCTBIO MUIM MEHBIIMM SDR, 1in e BhIOpaTh TPYHT 3achKy ¢ 0016€ BBICOKMM MOAYIEM
JedopManum.
OmnpeaemnseM k03GOUIMEHT OBATBHOCTH IOMEPEYHOTO CCUCHHUS TPYOBI, Henoab3ys hopmyiay (I'11)

K, =1-07y=1-0,7-0,036 =0,975. (T12)
Onpe,uenﬂeM MAaKCUMAJIBHOC 3HAUCHHUC CTCIICHHU paCTFDI(eHI/ISI MaTepHana CTCHKHU pr6bI H3-3a OBAJIBHOCTHU

MOIIEPEYHOTO CEYEHMs TPYOOIPOBOAA IO JSHCTBHEM BHEILIHHX HATPY30K, UCIIOIBb3Ysl UCXOAHBIC JaHHBIC U (Op-
myast (I'l) u (T'11)

18’50 -0,036-1=0,009. (T'13)

s

g,=427K, o wK,, =4,27-1-

H >

OmnpezenseM CTCNCHb CxkaTH MaTepHaia CTCHKH TPYOHI, IPOUCXOAIIETO MO ASHCTBUEM BHELIHHUX Ha-
IPY30K, HCTIONB3Ysl HCXOAHBIC AaHHbIe ¥ dopmynsl (I']) u (I'5)

_ 9. D, 005 3150 _

e =9 0,0005.
° 2E, s 2-1050 185 (I'14)
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OmpeaenseM IOMYCTEMYIO CTCIIEHb PACTSDKEHHS MATEPUANA CTCHKH TPYOHI, MPOUCXOAINCTO B YCIOBHAX

PEIaKCaLiH, UCIIONb3Ys HCXOAHBIE JAHHEIC
g, = o, __22

E K, 200-2

Omnpe gensieM JOMYCTHMYIO CTETIEHb PACTSDKEHHA MATEPUAIa B CTEHKE TPYOBI, MPOHCXOAALIETO B YCIOBUAX
MOJI3Y4ECTH, UCHIOMb3YS HCXOTHBIC JAHHbIE

__ O __ 22 _

“rTEK, 10502

IIposepsgem ycaoBus mpoIHOCTH TPYOBI, Henoab3ys Gopmyist (I'13)-(I716)

€, g, 0,009 0,0005
="

=0,055. (T'15)

0,01. (T'16)

e & 0055 0,01

pp pn
ITposepsiem ycToHUHUBOCTD TPYOBI IPOTUB AEHUCTBHS COUCTAHMUSI BHCUIHUX HArPYy30K, MCTIONB3YA HCXOTHBIE

manrssie 1 Gopmyast (I5), (I'8) u (I'12)

=0,21<1,0. T'17)

K K, nE,G.  1.0,975\1-5,5-0,24
K 3

3y
Taxum o0pasoM, BCe pacueTHHIC MOKA3aTeIM TPyOOMpPOBOAA MOJTHOCTBIO YAOBICTBOPSAIOT IPOBEPKAM HA
JOIyCTHMBIE AehOopMaIliK B JOIMYCTHMBIE HATPY3KH.

3 0,376 MITa > ¢. = 0,059 MTTa. (T'18)
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Hpunoskenne /1
(pexomeHayeMoe)

Pacuer Ha npoyHocTb TpyGonipoBoaa u3 BUIIT npu noasemHoii npoxkiaake

IpounoctHO! pacder Tpybonmposoaa uz BUIII npu moazeMHOil MpoKIaake PEKOMEHAYETCS BBIIOJIHSTH
COrIACHO METOIHKE, MPUBEACHHON B pazaenax 5.10-5.12 CI166.13330 (ans caMOTCYHOrO BapHaHTa), C YUETOM
T'OCT P CO 2531, “Water mains™ [69].

BriGrpaeM HCXOJHBIC JAHHBIE T PacueTa:

HapykHbii auametp D, — 635,0 mum;

TOJILMHA CTEHKH TPYOBI /1 — 9,9 MMm;

moayas ynpyrocta IOura E — 1,7-10° Ta;

HeCylas CrocoOHOCTh TPYOBl Ha BHYTPEHHEE MHAPOCTATHYECKOE JABJCHHUE HE3ACHIIIAHHOTO TPyOOmpo-
Boza P’ - 9,7 MIla;

pacueTHOE COMPOTHBICHHE MaTepuana TpyOsl Ha pactspkeHHe R, — 300 MIla (npu 1oBepHTENBHOI BE-
positHocTH p* > 0,997);

riiyOHHa 3aJI0XKEHHS OT YPOBHS 3€MIIH A0 Bepxa Tpyost H — 2.2 m;

riiyOHHA IPYHTOBBIX BOJ OT YPOBHA 3emiu H,, — 2,0 m;

yIebHEI BEC TPYHTOBBIX BOA ¥, — 0,01 MH/M;

YACABHEIN BEC TPYHTa 3aCBHINKH TPAHIUCH y,, — 17,7 kHA® (CYrIMHKH, TICCKH TMBUICBATHIE, KATETOPHS
rpynra I'-1II);

Moayab aedopmanuu rpyHTa 3aceinku E., — 2,2 MIla (quist HOpMaIbHOM CTEIICHH YIUIOTHEHHA);
PacyeTHOE BHYTPEHHEE MHAPOCTATHIECKOE JaBNeHHE B Tpybonposoae Pys— 1,6 Mlla;

arMmocdepHoe JaBieHHe mpH 00pa3oBaHuu B TpyOonpoBoae Bakyyma Py, — 0,1 MI1a;

Oe3pasMepHsIii K03 (ULHEHT, HCTIOIB3YEMBIH jIst 0003HAYCHUS Kj1acca Tpyo, k — 9;

K03()UUUCHT, YUUTHIBAIOIIUEL 3aI0KEHHE OTKOCA, M3 — 0,5 (Ipu yKIAaKe B TPAHLICE ¢ HAKJIIOHHBIMH
CTCHKAMH Ha TIOCKOS OCHOBAHHMC);

xo3¢duiment, yuuTeiBaromuil BeicTynanue Tpyosr, y — 0,98 (mpu omupaHUM HA IUIOCKOE IPYHTOBOC
OCHOBAaHHE),

K03 HULUCHT, YIHTHBAKOIIUHA IEPETPY3KH Il BHEIIHUX HArpy3o0k, # — 1,15 (mpu BepTHKansHOM AaB-
neHuu rpyHra), n — 1,1 (npu BepTHKanbHOM AaBneHHUHU TpaHcmopTa, Hampumep HI-60), » — 1,1 (mpu
coOCTBeHHOM Macce Tpydomposoaa), # — 1,0 (mpu Macce Hamoaaurens), # — 1,0 (mpu ropuzoHTaTbHOM
JABJICHUH TpaHcmopTa), # — 0,8 (pu ropr30HTANEHOM JABICHUH IPYHTA);

k03 (hUIHCHT, yUHTHIBAIOIIIH OOKOBOE AABICHHE TPYHTA, A, — 0,05 (a1 HOpMaNBHOM CTETICHH YILIOT-
HCHUN);

k03 duumcHT, yautsBaroumi 00KOBOC AaBicHHE TPyHTA, A, — 0,2 (I HOPMANTBHON CTCIICHH VILIOT-
HCHHUS),

JUHAMHYCCKHH KO3 (GHULIUCHT, VIUTHIBAIOIINH [IOBWKHYIO HATPY3KY, Uy, — 1 (3aBHCHT OT ri1yOuHSEI 3a-
JIO’KSHUS TPYOOIPOBOAA);

k03 OUIHCHT, 3aBUCAIINNA OT CXEMBI PACTIPEACICHHUS HATPY30K U OMOPHOM PEaKIMM, C YISTOM AKTHB-
HOT'O BIHAHHA OOKOBOTO JABJICHUSA IPYHTA, f— 1;

k03 UIMCHT, YIUTHIBAIOIMN YCI0BUS paboThl Marepuania Tpyo, m — 1 (upu JOBEPUTCIBHON BEPOSIT-
HOCTH p* > 0,997);

PABHOMEPHO PACTIPEICICHHOE AABICHHE OT TPAHCIIOPTHOM HATPY3KH ¢, — 16,5 kH/M* (ans HI-60).

BrinosiHseM BRIYHCIICHHE HAT PY30K OT JaBJICHUA I'PYHTA 3aCBITIKH.

OmnpezaenseM MIPUHY TPAHIIEH ¢ HAKIOHHBIMHE cTeHKaMH B cootBeTcTBHU ¢ CIT 45.13330, ncmons3ys uc-

XOOHBIC JAHHBIC:

B =D, +0,6=0,635+0,6=1235m. (1)

OmpeaenseM muUpUHY TPAHIIEH MO BEPXY TPYOBI, HCTIONB3Y UCXOAHBIE AaHHbIe U hopmyy (1)
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B=B +2D,m,,=1235+2-0,635-0,5=1,87 m. (12)
OrnpenersieM cpeJHIOO MIMPUHY TPAHIIEH Ha BBICOTE //2 OT BepXa TPyObl, UCIIONB3YSI HCXOAHbIE JAHHBIC U
dopmyay ([11):

B, =B +2D, ﬁug)ml0 =1,235+2-(0,635 +%)-o,5 =2,96 M. (13)

Hcnons3ys pacueTHble AaHHbIC HOmy4dcHHBIE B dopmyre (13) u otHomenus H/B,, = 2/2,96 = 0,7 B 3aBu-
CHMOCTH OT KaTeropuu rpyHToB, npuanMaeM o tabmurte 5.6 CII 66.13330 xosddument K, yIUTHIBarOLmit
JEHCTBHE CHII TPSHMS MEKAY 3aChIIIKOH U CTeHKaMu TpyOsI, K, = 0,896,

Ompe gemsiem mapameTp, XapaKkTCPU3YIOLIHIA )KECTKOCTh IPYHTA 3aCHIIIKHI, UCITOJIb3Y I HCXOAHEIC JAHHBIC:

P, =0125E,=0125-2,2=0,275 MIla, (T14)

OmpenenseM mapaMmeTp, XapakTCPU3YIOUIU KECTKOCTh TPYOOMPOBOAA, COCTOSIICTO U3 OTACIBHEIX pac-
TPYOHBIX TPYD, UCIIONB3YS HCXOAHBIC JAHHBIC:

3 3
P =2F h ) _oa7008 | —22 | 21,35 MITa, (15)
D,—h 635-9,9

H
Ompenensem ko3¢ GHULHEHT, YINTHBAIOMIKN Pasrpy3Ky TPyObl OT OOKOBOTO JaBICHHSA TPYHTA 3AChHINKH,
HCIIONb3YS HCXOJHBIC JAHHBIE!

1 1
W= = =0,553 MTla.
2P, (B-D,) | 2:0275-(187-0635) (716)
P 4D, 1,35-0,98-0,635

OrmpenensemM k03(hGULIHMEHT KOHICHTPALNH JABICHHS TPYHTa 3aCHIMTKH MPH YKIAAKE TPYO HA HCHApyIICH-
HBIA TPYHT B HACHINH, UCIIO/Ib3YA UCXOAHBIC JaHHBIC!
3(P,+P .
., — ( 14 217) = 3 (1735 + 07275) — 1,283‘ (H7)
2(P,+2P,) 2-(135+2-0,275)

J1s onpeacneHus pacyeTHOH 3aBUCHMOCTH T10 ONPENCICHHIO BEPTHUKANBHON HArpy3KH OT AABJICHHUS IPYH-

Ta 3aCHIIKH, CpaBHMBacM mpomsseiachms BK, v u DK, , ucnonbsys HCXOAHBIC JaHHbIC M (opmy-
et (J12) u (17):

BK,,w =187-0,896-0,553=0,927,

D, K, =0,635-1,283=0,815.

Tax xax BK, w <D, K, T0 onpeaeneHue BEPTHKAIBHOMH HArpy3KkH OT AABJICHHS IPYHTA 3aCHIIKH POH3-

(18)

BOJMM 110 hopmyiic:
Q,, =nyBK, w=115-17,7-2,183-0,98-0,635-1,283 =35,477 kH/m. (J19)

OmnpeaensieM paBHOJACHCTBYIOIYIO PACUETHOH TOPH30HTAIBHOM HArPy3KU OT DOKOBOrO JAABJICHUS I'PYHTA,
HCTIOJIb3YSI UCXOJHBIC JAHHBIC:

O, =ny(H + g "\D,A, =08-17,7-(2,2 + @

BeINONHSIEM BHYUCICHHE HAPY3KH OT AABICHUS HA36MHOTO TPAHCIIOPTA.
OmnpeaenseM PaBHOACHCTBYIOINYIO PACUSTHON BEPTHKAIBHOM HArpy3KHM OT JaBICHHA HA3CMHOIO TPAHC-
MOPTAa, UCIIOIb3YS UCXOAHBIC AaHHbIe u Gopmyity (17):
., =nq,,D,u,K,=11-165-0,635-1,0-1,283 = 14,787 kH/m. (I11)

OmnpenensieM paBHOACHCTBYIOIIYIO PACICTHON MOPU30HTAIBHON HATPY3KH OT AABJICHHS HA3CMHOTO TPAHC-

)-0,635-0,2 =6,21 kH/m. (J110)

nopTa, UCHOJIb3YS UCXOAHBIC JaHHBIC!

O:, =ngy, xD,A, =1-16,5-0,98-0,635-0,2 =2,054 kH/m. (112)
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OnpeaenseM paBHOACHCTBYIOIYIO PacUETHOH BEPTHKAIBHOI HArpy3KH OT COOCTBEHHOTO Beca Tpybompo-
BOJA, HCIIOJIb3Ysl UCXOJHBIC JAHHBIC!
o= mzymph(D” —h)=1]1-314-72,6-0,0099- (0,635 —-0,0099) =1,552 xH/m. (a13)
OmnpenesieM paBHOACHCTBYIOIIYKO PACUCTHON BEPTHKATBHONH Harpy3KH OT BECA TPAHCTIOPTHPYEMOH BOJIBI,
HCHOJb3Yys HCXOJHBIC JAHHBIC!

Q, =0,25n7y,,, Db =0,25-1-3,14-9,8-(0,635—2-0,0099)* -1 =2,912 kH/m. (114)
Onpe/:[emleM BHCIIHCC THAPOCTATHYCCKOC JABJICHUC OT TPYHTOBBIX BOJ, HUCTIOIB3Y ST UCXOAHBIC JAHHBIC!:
P =y (H—-H,)=0,01-(22-20)=0,002 Mla. (115)

BeIMONHSIEM BRIUHCICHHUE MPOYHOCTH NPH ASHCTBUM Ha TPYOONIPOBO BHELITHUX HArPY30K.
A) Tlpu ae¥icTBuM Ha TPyOONPOBOJ JABJICHUS TPYHTA 3aCHINKH, HMEPESIBIDKHBIX TPAHCIIOPTHBIX CPEACTB,
COOCTBEHHOTO Beca TPyObl, BHEIIHETO THAPOCTATHYCCKOTO JABICHUS, BECA TPAHCIIOPTUPYEMOH BOIBI:
OmnpeaensieM pacucTHBIN M3rHOAOMIMIA MOMEHT OT ACHCTBHS IPYHTOBOHM M TPAHCIIOPTHOI Harpy3oK IpH
VKIaAKe Ha IIOCKOS OCHOBAHHE, UCTIONb3Y s HCXOAHBIC JaHHbIe U dopmyimsl (J19) u (I11):
M, =0.235Q¢ + O,,)r, =0,235-(35,477+14,787)-0,3175=3,75 kH/m. (a16)
OmpenemnseM pacueTHbIH H3rHOAIOIIMIA MOMCHT OT ASHCTBHS Beca BOIBL H COOCTBEHHOIO Beca TpyOompo-
BOJA IIPH VKJIAAKS HA IIOCKOC OCHOBAHHUC, UCTIONB3YSI HCXOAHEIE JaHHBIe U Gopmymsl (J[13) u ([14):
M, =0,18(Q, + O, ), =0,18-(1,552+2912)-0,3175=0,255 kH/m. (17)
OmnpeaensieM pacUSTHBIN H3rHOAOMMI MOMCHT OT ACHCTBUS TOPHU3OHTATBHBIX HArpy30K, HCIONB3YS HC-
xoanbre qasase u dopmyinsl (10) u (12):
M, =-0125(Q, + O, ), =-0,125-(6,21+2,054)-0,3175 =-0,328 kH/m. (Z118)
OmnpeaensieM MakCUMAIbHBIH M3rHOAOIIMA MOMCHT OT ACHCTBHS IPYHTOBOH M TPAHCHOPTHOH Harpys3ok,
HCTIONB3Ys HCXOMHbIC AaHHbIe U hopmysl ([16), (H17) u (J118):
M =M, +M,+M,=375+0255-0,328=3,677 kH/m. (J119)
OrmpezemsieM pacyeTHYO THHEHHYIO MPUBCACHHYIO 3KBUBAJICHTHYIO HArpy3Ky, UCIONb3ysl HCXOJHBIC AaH-
uele ¥ hopmyny (J119):
0° = M 3,677
g 0,318r, 0,318-0,3175
OnpezemsieM k03 HUIHEHT, YIUTHIBAIOMMI BIHSHHIC HOAACPKUBAIOIIETO AeiCTBUA (0TMOpa) IPYHTA, HC-
moJb3y s UCXoAHbIC JaHHBC u hopmyinst (14), (A5) u (15):
£ 1P _ 17 ~0.831 kH/m.
PR N Bt 0,275 (121)
P, +0,413P, 1,35+ 0,413- 0,002

OmnpezemsieM NpeaeIpHyIO Pa3AaBIHBAIOILYI0 BHEIIHIOK HArpy3Ky, ASHCTBYIOIIYIO HA TPyOOmpoBOJ, yio-

=36,419 xH/m. (J120)

JKCHHBIH B TPYHTC, HCIONbB3YsI HCXOAHBIC AaHHbIe U hopmyny (J121):

mRh’ 1,0-300-9,9°
o= =2 2 =57,653 kH/m. 2
= 0,95£D, 0,95-0,831-635 (122)
st py6 knacca K-9 QY =47,0 kH/m.
PaccunrtrsiBaem ko3 hULECHTH 3amaca MPOYHOCTH:

. 58,653 . 470
K =222 161, K =22 129 (2
°" 36,419 °" 36 3)

419
VYcnoBue mpoYHOCTH COOII0IACTCS .

>
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b) Ilpu neticTsuu rpyHTa 3aCHIIKH, aTMOCHEPHOTO AABICHHUS MPH 00Pa30BaHHHU B TPYOOIPOBOAE BaKyyMa,
CcOOCTBCHHOTO Beca TPyOOIIPOBOJAA, BECA BOABL:

CymMMapHbIii MOMCHT OT ACHCTBHS STHX Harpy3ok, 0€3 y4eTa TpPaHCHIOPTHBIX Harpy3ok M =2 647 +
+ 0,255 — 0,247 = 2,655 xH/m, Toraa pacactHas npuBcACHHAsA Harpyska mo dpopmyae (120) pasna 26,296 kH/m.

OmnpeaensieM k0o(hUIMCHT, YINTHIBAIOMMKI BIHSAHUE OTIIOPA TPYHTa NpH 00pa3oBaHHM B TPYOONPOBOIC
BaKyyMa, HCTIONIb3Ys HCXOAHBIC AaHHbIC 1 Gopmyist ([14), (15) u (15):

e = Pl —5— = 02;5_01 =0,885 kH/m.
+—2 °* 1+ 2 > (J124)
P, +0,413P, 1,35+0,413-0,002
OmnpeaensieM npeaeIbHO JOMYCTHMYIO Pa3JaBIIHMBAIOILYI0 BHELIHIOK HArpy3Ky npu oOpa3oBaHuu B TPyOO-
MPOBOAE BaKyyMa:

0° - mRh*  1,0-300-9,9
° 095D, 095-0885-635
VYcenoeue mpouanoctu cobmomaeres: 55,075 kH/m > 36,419 kH/m, xosbduument 3amaca mpodHOCTH
K=55,075/26,296 =2,094.
Pacuersr mokazanu, uro Tpy6a uz BULII amamerpom 635 mm kiacca K-9 ypoenersopser tpeGoBaHmsM
HaJCKHOH paboThI IOA3EMHOTO HAIOPHOrO TPyOONPOBOAA NPpH 00Pa30BAHUH BAKYyMa.
BrimonHAeM BEHUHCICHAE YCTOHUYHBOCTH MPH BO3ACHCTBAH HAa TPYOOIPOBO BHEIMHHUX HArPY30K.

=55,075 kH/m. (J125)

P
OnpeaensieM KPUTHYCCKOS BHELIHEE PAaBHOMCPHOC JABICHHC MCXOAs M3 ycnosus: P, < Tﬂ , TIOTy4aeM,

410 P,, = 0,275 MIla < 0,338 MIla, Toraa g, = P, = 1,35 MIla.

OmpeaenseM paBHOMEPHO PacIpeAeICHHOS AABICHHE OT ACHCTBYIOMEH HATPY3KH C YUETOM ¢; 1 0¢3 yucTa
> BO3JCHCTBHS TPAHCIIOPTHHIX HArpy30K:

a) pu JSHUCTBUH HA TPYOOMPOBOJ BHELUHUX HArPy30K:

Qo 36M9 G samiTa— k=T - 135 5350 (J126)
D, 63,5 q 0574
g, =L 2029 _ ¢ pamma— k= T2 - 13 5961 (127)
D, 635 g 0414
6) mpu 00pa30BaHUH B TPYOOIIPOBOJC BAKyyMa.
qi=Ze g p 238800 o1 0 67aMIa=> K, =22 - 135 5003 (128)
D, 63,5 9, 00674
1,35
g, =L p 26290 61 ostaMITa= k= dm_ 135 567 (1129)
D, 63,5 q 0514

VYCnoBrsaM yCTOHIHBOCTH TPYOOIPOBO YAOBICTBOPSET.

BeimonHseM BhIYHCICHHE KeCTKOCTH (110 AchopMalvi) MPH BHENTHEM HATPY>KCHHH PACUCTHOM MPUBCICH-
HOM Harpy3Kom.

OnpepensieM AOMyCTUMBIH TPOruG TPyO ¢ LEMEHTHO-NIECYAHBIM MOKPBITHEM B IPYHTE, HCIIOJbB3YsI HCXOX-
Hble JaHabie U popmyisr (J15), (120) u (421):

Q2 . 36419-0,831

=g 22T 7 07 5 6 MM 30
! 4Pﬂ§ 4-135 (130)
56<0,03-635=19,05 Mm. (131)

Koadduupment sanaca npounoctu B 3tom ciayuae K, = 19,05/5,6 = 3.4.

PacueTsl mOKazanM, YTO MPH 33TAHHBIX MapaMeTpax BHEINHEH Harpysku Tpyosr m3 BUII auamerpom
600 MM knacca K-9 mONHOCTBIO YIOBIETBOPAIOT TPSOOBAHUSM 11O MPOYHOCTH, YCTOHYMBOCTH M HKECTKOCTH OT
BO3JCHCTBUs BHELTHUX HArpy30K.

38



PM]I 40-20-2013 Canxr-Iletepoypr

Ipoussoaum npoBepKy TPyOOIPOBOAa HA KOMOWHHUPOBAHHYIO HArpPy3Ky [UIS HE3aChIMAHHOTO M 3achINaH-
HOT'O TPyOOIIPOBOAOB.

OmpenenaeM HeCymyIO CIIOCOOHOCTE TPYObl HA BHYTPCHHCE THAPOCTATHYECKOS NABICHHUC 3aCHINIAHHOTO
TPyOONPOBOAA, UCIOIb3YSI HCXOTHBIE JAHHBIE
R, 300-99

r, 307,6

OmpenenaeM 3HAYCHUE JOIYCTUMOTO BHYTPCHHETO AaBNcHMA Ans TpyO kmacca K-9 coorBercTBeHHO Amms

HE3aCBINAHHOTO U 3aCHIIIAHHOTO TPYOOMPOBOAOB, HCTIONB3Ys HCXOAHEIE AaHHEIE U dopmys (J120) u (J132):

PO

=9,655 MITa. (132)

R;M:P"(I—Q”"):9,7-(l—36’419):2,184 MIla. (J133)
? 47,0

P, —P“(l—Q—’Z”)—9655-(1—36’419)—3 674 MIla (J134)

oon o’ 7 5879 7 '

Jna tpy6sr quamerpom 600 MM no ganabiM tabmuust 5.14 CIT 66.13330 P, = 3,6 MIIa, 3axansoe pabo-
4ee nasneHue P, = 1,6 MIla.
Ompenemniem koo ULHEHTS! 3amaca MPOYHOCTH HA BHYTPCHHEE AABICHHE, UCTIONB3Ys HCXOAHBIC JAHHBIC

u dopmynsr (J133) u (134):

K = 2184 =1,365, K, = 3,674

2 >

OnpezersicM 3HaYCHHE WCHBITATEIBHOTO IaBICHMs Anst TpyGomnposoga auametpom 600 mm kiacca K-9,

=2.296. (J135)

I/ICHOJ’IL?}yﬂ HUCXOJTHBIC JAHHBIC:
P,=125P,,;=125-1,6=2,0 MIla. (J136)

OmpenensemM 3HaYCHHUE TPUEMOYHOTO AABICHHS Ans TpyGonposoaa auamerpom 600 mm knacca K-9, mc-

TIOJTB3YS HCXOAHBIE JaHHbIE U hopmyist ([[36):
P, =P, +0,5=2,0+0,5=2,5 MIla. (J137)

[ pacdeToB PEKOMEHAYETCSl HCIOIB30BAaTh TakKe rpaduk Hecymeil CoCOOHOCTH TPYO HE3aCHIaHHOTO
TpyOompoBoaa, npuseacHHOro Ha pucyHke 5.6 CII 66.13330, koTopsiil MO3BONAET ONPEAEIUTE 3HAYCHHS BHEIL-
HEH NPUBEICHHON HArpy3KU OT 33IaHHBIX BEIMYHUH BHYTPCHHETO JaBicHus U Haobopot. BemmunHa nomycTuMoro
JABIEHHUS M3 YCIOBHA IPOYHOCTH B TpybompoBoie mpu O, =36,419 kH/M mna Tpy6e kmacca K-9 paeHa
2,4 MITa (no rpaduxy pucyska 5.6), P, = 4,5 MIla, P, = 5,0 MITa.

MuHuMATBbHYIO AMAMETpPaAIbHAS XKECTKOCTE TPYOhl anamerpoMm 600 mm knacca K-9 onmpenensiem no Ipu-
noxermo C-1 x TOCT P KICO 2531, S = 41 kH/?.

Ompenemniem HakTHISCKYIO AHAMETPAIBHYIO KECTKOCTE TPYOs 600 MM, HCTIONB3Ys HCXOHBIC JAHHBIC:

E h ’ 17
S¢=IOOOE[ jleOO- 0000,[ 0,0099

12 | 0,635-0,0099

dakTHyecKas TuaMeTPAIbHAS KECTKOCTh OOIBIIEC MUHMMAITBHOM, TO €cTh 56,3 MITa > 41,0 MITa.

j =56,3 MITa. (138)

H
PacueTsr nokazamu, uro Tpydonposod guamerpom 600 mm kimacca K-9 yaoBneTBOpAET BCeM MPOYHOCTHBIM

TpeGOBa.HI/ISIM, OPpESABABISICMBIM K HGSaCI)IHaHHOMy U 3aCbIIIaHHOMY pr60l'IpOBO,Z[aM, l'IpI/I pa60qu JAaBICHHUH
1,6 MI1a.
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40

Ipunoxenune E
(pexomMenyemoe)

Pacuet Ha npouHocTh TpyGonposoaos u3 PE u PP ¢ rogppupoBanHoii BHelIHei#
MOBEPXHOCTbIO MPH MOA3ZEMHOI NPOKIaAgKe

IIpouHOCTHON pacueT TPyOOmpPOBOAOB H3 MOJHITHICHA W TIOIHIIPONKICHA ¢ rOQPUPOBAHHOM BHELIHCH
MOBEPXHOCTBIO TMPH MOA3EMHOM MPOKIAIKE PEKOMEHAYETCS BBINONHATh COINIACHO METOIHKE, NMPUBEACHHOH B
npunoxxenun J| CIT40-102 (aas camoreunoro Bapuanta), ¢ yaetom CH 550-82, IMoco6ust k CH 550-82 u ATV-
DVWK-A 127 [31].

PacueT BrmonasieM Ha npumepe TpyOs! u3 PP ¢ rodprpoBanHOi BHELTHEH TOBEPXHOCTEIO.

BriGupaem HCXOAHBIC JAHHBIC AJI pacueTa:

BHYTpPEHHHI auameTp TpyOst Dy, — 27,1 cm;

HapyXHBIH quametp D, — 31,5 cMm;

MOMCHT MHEPLIMH CTCHKHU TPYObI Ha ¢aununy aauHs [ — 0,232 CM4/CM;

KPaTKOBPEMEHHbIH MOIYIb yrpyroctu £y — 1150 MITa;

JONrOBPEMEHHBIH MOAYIb yIpyrocTu £, — 300 MITa;

koaddurment [yaccona u — 0,4,

Hpeae TeKYIECTH pacTsukeHUU 0y — 25 MIa;

rTyOHHA 3aJ0XKCHAS OT YPOBHS 3€MITH 10 Bepxa TpyOr! H.,; — 2.3 M;

riayOMHa IPYHTOBBIX BOJ OT YPOBHS 3eMiu H., — 2,0 m;

yaeIbHBIM BEC IPYHTA 3aCHIIKH TPAHIIEH ., — 0,018 MH/M® (CYrMHKM TIONyTBEpABIE, TYTOMATKHE H
TEKyJeINacTUIHbIE, Kareropus rpyara [-1V);

Ve IBHBIH BEC IPYHTOBBIX BOZ ¥, — 0,01 MH/w;

Moaye aedopmanuu rpyHTa 3acenku E,, — 5,5 MIla (ans crenesm ynnoraenus 0,95);

K03((HDUIMEHT, YIUTHIBAIOMIMI KAadeCTBO YIUIOTHCHHS mOcTelH rpyHta K, — 1 (nmpu mepuoauyeckoM
KOHTPOJIC);

k03¢ dumeHT, yanrsiBaromuii 3amac K; — 1,25,

koa¢duimeHT yoraenus rpyara K, — 1;

koaddummeHT poruda K, — 0,11 (mpu neproaIeckoM KOHTPOIIC);

KO3 GHUIMCHT, YIATHBAIOIIHMI BIIMAHHE KOJIBICBOH XKECTKOCTH HA oBamm3anuto Tpyost K, — 0,15;

K03 HIMCHT, YIUTHBAIOIUH BIMSHHUC IPYHTA 3aCHIIKH HA OBATH3ALHIO TpyOsI K, — 0,06;
ko3(pdupenT 3anaca Ha oBaaH3aLHI0 TPYOs! K, — 1 (15 HATIOPHEIX M CAMOTEYHBIX TPYOOIPOBOJIOB);
k03¢ ¢HIHCHT 3anaca Ha yCTOHYMBOCTD CTCHKH TPYOBI K ACHCTBHIO BHEIIHHUX HArpy3ok K, — 3;

k03¢ dUIMCHT 3amaca NPy PACcTHKEHHH MaTepUaia CTCHKH TPYOBI, IPOMCXOASINETO B YCIOBHAIX PEIAK-
carm K, — 1,25;

k03 (HULMCHT, YIUTHIBAOIIUI MPOLECC OKPYIIICHHS OBATM30BAHHON TPYOBI 1O/ JCHCTBHEM BHYTPCH-
Hero pasieHws B Tpyoonposoae K, — 1 (11 camoTedHsIx TpyOOnpoBoIOB);

koa(ddurmeHT, yuuTeBarOmuii r1yOHHY 3aoxeHus 7 — 1 (st rnyOunsr 3anoxenus oonee 1,0 m);
Harpyska ot Tpascnopta ¢, — 0,01 MIla (B yCIOBHSIX CTPOUTENBLCTBA MO MOBEPXHOCTH HAJ TPyOOIpO-
BOJOM BO3MO>KHO IIEPEMEIICHHE TAXKEJIOTO TPAHCIIOPTA).

Ormpe nessieM SKBUBAJICHTHY IO TOIAHY CTEHKH TPOQUIHPOBAHHOMN TPYOBI, HCIIONB3YS UCXOJHbIC JAHHBIC!

s=312-7=3/12-0232 =1,41 cm. (E1)
OrmpenernsieM pacueTHBIN JUAMETP, UCTIOIb3YS UCXOAHbIE AaHHbIE U hopmyny (E1):
D=D, +2s=271+2-1,41=2991 cm. (E2)
Omnpeaensem riyCHHY 3aM0KESHUs 10 OCH TPYOBI H,;, NCTIONB3YS HCXOJHBIC TaHHEIE
D 0,315
HEPZ:HZPI+7”:2,3+ 2 =25Mm (E3)
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OrmnpenensemM rpyHTOBYIO Harpy3Ky, HCIONb3Ys HCXOAHBIC AaHHbIE H (opmynsl (E3):
q., =7, =0,018-2,5=0,044 Mlla. (E4)

OmnpezemnsieM Harpy3ky OT FPYHTOBBIX BOA (BHITAIKHBAIOMICH CHIIOI MpeHEOperaeM), HCIOb3ys HCXOTHBIC
maussre u popmyst (E3):

d., =7.(H,,,—H,)=0,01-(2,5-2,0)=0,005 MITa. (E5)
Onpenensem obuiyto Harpy3Kky, ucnonsys Gopmyist (E4) u (E5)
q. =4, +4q,, +4q,, = 0,044+ 0,005+ 0,01 = 0,059 MITa. (E6)

OmnpezenseM KPaTKOBPEMCHHYIO KOIBLEBYIO JKECTKOCTh TPYObI, MCTIOIb3Ysl HCXOJHBIE JaHHbIE H GopMy-
a1 (E1) u (E2)

E,/ _537—1150:0232 74 MITa E7)
(1-p*)-(D-5s)? (1-0,4%)-(29,91-1,41)°

OmpenenseM AIUTENBHYIO KOIBLEBYIO JKECTKOCTh TPYOBI, MCHONB3Ys HCXONHBIC JAHHBIC U (OpMy-
a1 (E1) u (E2)

G, =537

0-0,2
G =537— 2 _s3 0000232
(- i2)(D—s) (1-0,47)(29.91 - 1,41)

OnpeaenseM OTHOCHTETBHOE YKOPOUEHHE BEPTHKAIBHOTO AUAMETPA TPYOBI MOA ACHCTBHEM TPYHTOBOM

HArpy3KH, UCHOIb3Ys UCXOAHBIC AaHHbIe U hopmyisl (E4) u (E7)

_ K,KK,g, _ 1.125-011-0044
K,Gy+K,E, 015-0,742+0,06-55

OrmpezensieM yKOPOUCHHE BEPTHKAIBHOIO AMAMETPA TPYOBI MO ACHCTBHEM TPAHCIIOPTHOM HArpy3KH, HC-
MOJIb3ys HCXOAHBIC JaHHbIE U hopmyiy (E7)

_ K,KK.,gq, 1-1-0,11-0,01

- K,.G,+nK B 0,15-0,742+1-0,06-5,5
IMpuHnMaeM yKOPOYCHHE BEPTHKAILHOTO JHAMETPA TPYObI B MPOLECCE CKIAJUPOBAHMS W MOHTAXA

Wy = 0,02 (mo taGmuue 1.1 CIT40-102 ana Gy > 0,29 MIa u creneum ymotaeHus rpynara 0,85-0,95) u onpeae-

JI5IEM OTHOCHTENIBHOES YKOPOUYCHHE BEPTHKAIBHOIO AUamMeTpa Tpyosl, ucnonb3ays dopmyst (E9) u (E10)
v =y, +y,+y, =0,014+0,002+0,02=0,036 umm 3,6 % (E11)
Ecnm oTHOCHTENBHOE YKOpOYCHHE BEPTHKATBHOrO Auamerpa Tpyost W > 6 % (cormacao ATV-DVWK-A
127 [31] nonycrumasn aedopmanus He A0JDKHA NPEBHIIATh 6 %), TO peKoMeHayeTCa BHIOpars TpyOy ¢ Goiee BbI-
COKOH KOITBLIEBOH YKECTKOCTBIO Wit MeHbIIEM SDR, viu ke BHIOPATh TPYHT 3aCHIIKH € 6ONIEE BHICOKHM MOAYJIEM
aeopManmm.
OnpenemnsemM ko3GULHCHT OBATBHOCTH MONEPEUHOTO CCUCHUS TPYObL, Henonb3ys Gopmyny (E11)
K, =1-07=1-0,7-0,036 =0,975. (E12)
OrmnpenenseM MakCHMAIbHOC 3HAMCHHE CTEIICHH PACTSDKCHHS MATEPUANa CTCHKH TPYOBI H3-3a OBAIBHOCTH

TIONICPEYHOTO CEYCHHA TPYOOHPOBOAA MO/, ASHCTBHEM BHELIHHX HATPY30K, HCMOJNB3YSI HCXOAHBIE JaHHBIC H (Op-
myJst (E1) u (E11)

=0,194 MITa. (E8)

v, 0,014, (E9)

v, =0,002. (E10)

1,41 ~

>

31//:

S
e, =421K, —yK
p D Wi

OmpenenseM CTENCHb CKATHS MaTepHala CTCHKH TPYOBI, MPOUCXOAALIETO MOX ACHCTBHEM BHCINIHHX Ha-
Ipy30K, HCNIONB3ys UcxoaHbie nanubic U Gopmynsl (E1) u (E6)

. = q, 2 0,059 2991

¢ 2E, s 2:-1150 141

=0,0005. (E14)
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OmnpepensieM JOMycTUMYIO CTENCHb PACTSHKCHHS MATEPHANIA CTCHKH TPYOBI, MIPOUCXOAAINETO B YCIOBHAX
PpElaKcaIiy, HCHOJIB3Ys HCXOAHBIC JAHHBIC
o, 25
Spp = = =
E.K, 300-1,25
OmnpepensieM JONYCTHMYIO CTENICHD PACTDKCHHA MATEPHANIA B CTCHKE TPYObL, MPOUCXOASALIETO B YCIOBHIX
HON3YYECTH, UCTIONb3Y HCXOMHBIC JAHHBIC
o 25
£y == =0,017. (E16)
LK, 1150-1,25
Iposepsem ycnosus npogHoCTH TPYOHI, Henob3ys popmyst (E13)«(E16)

£, & 0007 0,0005
==+

0,067. (E15)

c

e & 0067 0017

. Cpn
IposepsieM yCTOHIUBOCTE TPYOBI MPOTHB ASHCTBHA COUCTAHHUA BHEINIHUX HArPy30K, HCHOIb3ys HCXOAHBIE

nmanrssie 1 Gopmyisl (E6), (E8) u (E12)

=0,14 < 1,0. (E17)

K, KoNnE, G, 1.0975,1-5,5-0,19
K 3

3y
Taxum o6pa3oM, BCE pacueTHHIEC MOKA3aTeaH TPYOONpPOBOJA MOJHOCTRIO YAOBICTBOPSIOT HPOBCPKAM Ha
JOIyCTUMBIC AcOPMALMH U JOMYCTUMBIC HATPY3KH.

4 0,335 MITa> ¢, = 0,059 MITa. (E18)

Ipu raybune 3anoxerus 3 M u Gonee pacueT Ha nmpounocTs BemonHgeM mo ATV-DVWK-A 127 [31],
yauTEIBas TpeOoBaHug 5.5 HACTOAIErO JOKYMEHTA (KIace kecTKocTH — SN 16).

Pacuer BrImOMHSEM C mOMOILIBIO TporpamMMHOro kommiekca IngSoft EasyPipe (Bepcus 2.1.2.0), xoTopsri
BKJIIOYACT B Ce0s Pa3NUMYHBIC PACUCTHBIC METOAMKHA B COOTBETCTBHH C MC)KAYHAPOAHBIMH CTaHAApTaMH
(AWWA), B Tom gncie monyau A127, A161 u M45.

IngSoft GmbH

Landgrabenstrabe 94

90443 Nuremberg Germany

http://www.ingsoft.de/
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1. Pacuér no ATV-DVWK-A 127 3 pega.

Tun pacyera:
3ckna (Mpoknagka/Tpy6onposos) B pacnevarke:

1.1. BBOA AaHHbIX:

1.1.1. Noka3sarenu 3anaca NPOYHOCTH

Knacc HagexHocTu:
Donyctumas pedopmayus:
Mcnonb3oBaHWe BHYTPEHHEro AaBreHus:

MeHbLUWIA 3anac NPOYHOCTU Ha cxXaTue npu narube:

[oka3aTenbCTBO HaAeXHOCTU NPYU HENPEUMYLLLECTBEHHOW CTaTU4YECKON
Harpyake:

DokasaTenbCTBO MUHUMANbHOW KOMNbLIEBOW XECTKOCTU:

1.1.2. TpyHT

E1: Mpynna (Tun) rpyHTa o6paTHOR 3acbinku:
Pacuet E1:

E20: Cpynna (Tun) rpyHTa B 30He TPYyObi:
PacueT moayns ynpyroctu E20:

E3: M'pynna (Tun) ecTeCTBEHHOrO rpyHTa:
Pacuet E3:

MnoTHOCTL No MpokTopy E3:

E4=10" E1:

MNpumeHuTb Teopun Cunoca:

1.1.3. Harpyska

BblcoTa 3acbinku:

Bec rpyHTa:

Py4Hoi BBOZA yAenbHON BECA PyHTa C YH4ETOM BCNNLITUS:
[ononHutenbHas NoBepXHOCTHas Harpyska:

[JononHuTenbHan NoBepxXHOCTHas Harpyska - Haceinb, obBanoska;
MakcuManbHbIR YPoBEeHb FPYHTOBLIX BOA HaA OCHOBaHUEM Tpy6bbl:
MUHUManbHLIA YPOBEHb IPYHTOBLIX BOA HaL OCHOBaHWEM Tpy6bi:
BHyTpeHHee KpaTkoBpeMeHHOoe AaBneHue:

BHyTpeHHee gonroepemeHHoe AaBneHue:

HanonHeHue BofoiA (Hanp., HaNOpHbLIA BOAOMND.):

MNOTHOCTL cpeabl:

TpaHcnopTHas Harpyska:

[Opn3oHTaNbHas TPAHCNOPTHAA Harpyska B JoKa3aTenbCcTBe yCTanocTu:

1.1.4. Npoknaaka

Cnocob npoknagku:
LLnpuHa TpaHuwew:
Yron oTkoca:
YcnoBua 3acuinku:
YcnoBsuna npoknagku:

YyeT 3abuBKY KpeNneHusl HWKe 0cHOBaHWA TpyBbl No oT4eTy pabouei rpynnsl

1.5.5. no ATV.

Tun npoknagku (YCTponcTBa OCHOBAHMSA):

Yron onupaHus:

PaccuutaTb 0cHOBaHue (onnpaHue) aBToMaTUYecku:

PM/I 40-20-2013 Caunxr-IleTepoypr

HoMWHanNbHas XECTKOCTb
Aa

A (HopmanbHble ycnoBust)

6% (cTtaHgaprt)

B cooTtBetcTBUM C NnpuMeyaHuem 39
ATV-DVWK-A 127

HeT (ATV-DVWK-A 127)

He Tpebyercsa

Het

G2

Tabnuua 8 (A127)

G1

Tabnuya 8 (A127)

G4

MnotHocTs no MNpokTopy
Dpr.E3 95,0 %
Oa

aBTOMATU4YECKHN

h 4,50 m

Y 20,0 KN/m?
Het

po 0,0 kN/m?
Het

hW,max 3, 80 m
hw,min 1,20 m

Pk 0,00 bar
PiL 0,00 bar
Oa

YF
SLwW 60
CghT dyn 0,00 %

10,0 kN/m?

TpaHuwen

b 1,50 m
K 45 °
A2

B2

Het

cbinyymin

120°
Oa
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BelcoTa ocHOBaHMA:

1.1.5. Tpy6a c onpeaen&HHON KECTKOCTbIO

Bui6op Tpy6bl n3 6asbl AaHHbIX:

Bbi6op AaHHbIX:

HapyXHbii gnameTp:

BHyTpeHHUI guameTp:

MecTHble gedopmanmm:

HoMuHanbHas XECTKoCTb:

HoMuHanbHoe aaBneHue:

Heddopmayuma npu paspelBe B Tabnuuye 3 ATV A127:
KoadhduymeHT nonay4ectu:

KoathUUMEHT YMeHbLUEHUS OT TEMNEPATYPHOrO BO3feHCTBUS:

KoadbduyneHT yMeHbLUIEHUS OT arpeCCMBHON cpeabl:
KoathunMeHT yMEHbLWEHUS OT AUHAMUYECKUX Harpy3oK:
YpenbHas macca maTepuana Tpy6bi.:

KoadduymeHt Poisson:

AmnnuTyaa ¢ 1-10%6 TeCTOB, KaK M3BECTHO:

AmnnuTyaa ¢ 1-1078 TecToB, Kak M3BECTHO:

TpaHcnopTHas Harpy3ka: SLW 60

E3

6v,lokal
SN

PN

Oa
fKriech
A1, Temp
A2 Medium
A3,dyn
YR

v

Het
Het

ww oS ¥

wwgle,

44

2a g}20°

* 1500 mm

0,15 m
315 mm
275 mm

0,0 %

16 000 N/m?

0,0 bar

4,00 [-]

1,00 [-]

1,00 [-]

1,00 [-]

9,00 kN/m?

0,38 [-]

E3
—
2

o

3

3

I
8
3
3
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1.2. Pe3synbTaTbl:

1.2.1. NpomexyTouHble pe3ynbTarbl TpyObl

BHyTpeHHun guamertp: di 275,0 mm
HapyxHbei AuameTp: da 315,0 mm
Paguyc yeHTparnbHol ocu CTeHKU Tpy6bi: m 147,50 mm
TonwuHa CTeHKu: s 20,00 mm
OTHoOWeHWe paguyca K TONWUHE CTeHbI: rm/s 7375  []
o= 1+

N 3 I'm
KoppeKTupyowmin Koad OULIMEHT BHYTPEHHER KPUBU3HbI: Qi 1,045 [-]
Qua=1 S

ka= - 3 I
KoppeKTupyowuin Koad @ULMEHT HapYX. KpUBU3HbI: Oka 0955 []
INokaneHan npeaBap. e opmariust: Ovl 0,00 %
MNpeasap. AedopmaLus (oBanusauus Nnepea 3arpy3kon): Ovg 1,00 %
PaauanbHa noBepxHOCTb NPOMUNSA: Arad 20,00 mm3/mm
rNnevo nHepyuu: e 10,00 mm
MoMeHT nHepyuu: | 666,67 mmA4/mm
HapyXHbliA MOMEHT CONPOTUBNEHNSA: Wa 66,67 mm?®/mm
BHYTPEHHU MOMEHT CONPOTUBSEHUS: Wi 66,67 mm*mm
Mnevo cunbl BHEWHEro apMUPOBaHUA: KQ 1,2 [-]

1.2.1.1. CsolcTea Matepuana

KPaTKOCPOYHO [ ONTOCPOHHOC

CTb b
YoenoHbli BeC matepuana Tpyobl YR 9,0 9,0 kN/m?
KoathdpuruymeHt Poisson v 0,38 0,38 [-]
PacuutaHHas Benu4mHa Mogyns ynpyroctu ERr 616,1 154,0 N/mm?
1.2.1.2. 3anacbkl NPOYHOCTH

TpebyeMbiit 06LLMi kKoapduLMeHT 6e3onacHoCTU, TpeluHbl,  erf yrRez 2,00 2,00 [-]
noBpexgeHne NocpeacTsoM paspbiBa

TpebyeMbiit 06K kKO3 PULMEHT Be30NacHOCTH, TPeWMHbl, erf YRBD 2,00 2,00 [-]
NOBPEXAEHUS NOCPEACTBOM CKATUA

Tpebyemblid 06K koabduLUMeHT 6e3onacHOCTH, noTeps erf ystab 2,00 2,00 [-]
yCTOWYMBOCTH

1.2.1.3. MuHuManbHas WwWupuHa Tpaduen 8 cooTts. ¢ DIN 1610

MuHUManbHas WrpuHa B COOTBETCTBUM ¢ Tabnuuein 1: Minb,T1 0,82 m
MWHUManbHas WWpUMHa B COOTBETCTBUM C Tabnuuen 2 minp, T2 1,00 m
MUWHUManbHas WUpUHa TpaHLWeW: minp 1,00 m
WnpwHa TpaHwen: b 1,50 m

LWnpuHa TpaHwewu cooTBeTcTBYET cTanaapty DIN 1610

1.2.2. MpoMexyTouYHble pe3ynbTaThl ANA KOMBGUHALWKU Harpy30K NPM MUHUMAaNbHLIX FPYHTOBbLIX BOAAx
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1.2.2.1. Teopua Cunoca
KoagduuueHT Harpysku rpyHTa Ana Harpy3ku Tpadwen (Teopus Cunoca):

-2 - K4 -tand E
1_e b

K=
h
2 Kq - tand B

KoadduuneHT Harpysku rpyHTa KO A4ns noBepxHOCTHON Harpy3ku (Teopus
Ccunoca):

h
e-2~K1 -tan6~;
K0=

1.2.2.2, Harpyska

YpoBeHb rpyHTOBbIX BOA Haf BEPXHEW TOUKOW TpyObl:

YnenoHbI BEC 3aCbiNKW NOA BOLAON:

BepTukanbHoe fjaBneHue rpyHTa oT Camoro rpyHTa:

BepTukanbHoe Hanps)KeHWe rpyHTa oT CaMoro rpyHTa # NoBEPXHOCTHOW
Harpyaku:

Hanps»eHua oT TpaHCNOPTHBIX Harpy3okK:

Bkritouas dakTop yaapa:

Py [kN/m?]

[rOTprTeIere

K

Ko

hw,Scheitel

Y
PErd
Pe

Pv

0,922

0,852

0,89
11,00
75,62
75,62

12,50
1,20

SLW 60

8BNS e e
Tdm (mm] = 295 <=

[

)
—

-]

kN/m?
kN/m?
kN/m?

kN/m?

oB3888B388S5VLSS
ooooooooooocoo000

1.2.2.3. Moaynb gedopmauun rpyHTa

Mogyrnb ynpyrocTy 3acbinkv Nop Harpy3kou:

Mopaynb ynpyroct OCHoBaHWs Nof Harpy3Kou:
KoahdUUMEeHT yMEHbLIEHUS OIS NOM3YYeCcTy:
KoadpduumeHT ymeHbwenna E20 (rpyHTOoBbLIE BOAbI):
KoadpcuuymeHT ymeHbweHus E20 (y3kas TpaHwes):
Moaynb ynpyroct 0OCHoBaHUS (YMEHbLUEH. ).

- 40 o 70-188(100 - Dp, £3)

E
¥y

Verformungsmodul:
Moaynb ynpyroctn eCTecTBeHHOro rpyHTa:

_40 o "0.188(100 - Dp, £ )

B

Verformungsmodul:
Mogynb ynpyroctu rpyHta nop TpyGoi:

46

25 35

E1,o

E200
f1

f2

aB
E2o

Es
E3zo

Eq4
Eao

45 55 6.5

h[m)

3,00

6,00
1,000
0,750
1,000
4,50

3,91
3,91

0,00
30,00

N/mm?

N/mm?

N/mm?

N/mm?
N/mm?

N/mm?
N/mm?2
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CTKOCTU rpyHTa

KoppeKkTupyowmii hakTop AnNs ropnsoHTanbHON XKECTKOCTU OCHOBAHUSA! 4 0,991 []

1,667

é= 3
2

Ap+ (1,667 - Ag) =2
Es

b
—1
A 2 < 1,667
0,982 + 0,283 (—— 1
da
Hilfswert fur horizontale Bettungssteifigkeit: At 1,566  [-]

[lnA HaKNOHHBIX TpaHLUei (yron oTkoca MeHee 90) ycTaHaBMMBASTCH LUMPUHA TPAHLLEGN B CPegHel TOYKe TPyBbl BMECTE WNPUHBI TPaHLIen Ha ypoBHe
BepPXHOW TOYKu TPYDbt.

FOpU3OHTaNbHasA XECTKOCTL OCHOBAHUS: Seh 2675 N/mm?
Sgh=06 3 E2
BepTuKanbHas ECTKOCTb OCHOBAHWA: Sav 3,670 N/mm?
Ez
Spy=—
a

1.2.2.5. ¥Yron onupanua, addekTuBHAA OTHOCUTENbHAA MNPOEKUUA K YyToN TPEHUA

Yron onnpaHus (Ha ocHoBaHue): 2a 120 °

t=ra - cos(2a/2) 1,

BblcoTa ocHOBaHUA: tr 0079 m
_(hs +da - t)
da

PacynMTaHHas OTHOCUTENbHAA NPOEeKUNA: a 1,23 [-]
MoBbIWEHHAA OTHOCUTENbHAs NPOEKUUA B CNyYae pasynNNOTHEHHOIO FPYHTA. as 1,23 [-]
A deKkTUBHAA OTHOCUTENBHAA NPOEKLUA: a' 0,817 []

E
a=a —20,26

E2
Yron BHYTPEHHEro TpeHus: ¢’ 20,000 -°
Yron TpeHWS CTeHb! TpaHWwew: 0 6,667 °

KpaTtkocpouHo [onrocpovHoe [lonrocpovHoe
e
Bce Harpysku Harpyaka npoyee
rpyHTa
Verkehrslast Harpy3sku

1.2.2.6. 3Ha4eHUs XxapaKkTepucTuK Matepvana Tpy6bl U KonbLieBag XECTKOCTb

YKécTkocTb TpyDbI SR 128 000 45623 32 000 N/m?
s0=Pe SoL *+ Pv - Sok
Pe + Py
Sr=8-80
PacynTaHHasa BENUYMHA KPUTUYECKOW ER 3,742 2,458 2245 %

AehopMaLmMn BONOKHa NPpY pacTSKEHWM
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PacuutaHHas sennynHa MoAyns ynpyroctu Er

1.2.2.7. COOTHOWEHNE XKECTKOCTH

YécTkocTb cucTeMbl VRB
Sg 8'S
VRe= —= 0
Sgh  Sen
COOTHOLLEHME KECTKOCTH Vs
S
Vg= *_R
|cv*| - Sev

KoadhbuuuneHT ansg cunbl peakyum OCHOBaHNS Cyv*

1.2.2.8. KoadbpuuneHThbl

CooTHOWeHWe fAaBneHus rpyHTa (ocHoBaHue) K2
KoaduuueHT ansg Aasnexus conpotusneHns K*
OCHOBaHMs

C'h,qv
VREB - Ch,gh*

K*=

PeaynsTupytoLui koadduymeHT Chqv

nedopmayuu

Pe3ynbTupyownii KoadpduymneHT C'h.gh*

nedopmauyum
KoatbuUMEHT ANS CUnbl peakLum OCHOBaHUS Cv*

Cv*= Cy,qv * Cygh* - K*

1.2.2.9. KoachduumneHT koHLeHTpauuv AR n AB

MakcumanbHbIA hakTop KOHUEeHTpayum max A
h
da
max A= 1+
35 22 0,62 1,6
—t + +
a Ey )

Eq

KoadhbuuueHT ans makcumanoHoro gaktopa K’
KOHLieHTpaLmu

a

C
Cvght - Cygh* - K*
K= - Ch.av

Cvqu * Cvgn K

CooTHOLWEeHuE:
CooTHoweHue 'I/(A rm?)-Kq":

KoacbduuymneHt gedopmayum 4na MOMeHTa Cy
usrnba

KoadduumneHT aecdopmayumn ans cNy
HOPManbLHOro yeunusa

KoathduuuneHT gedopmauynn ans nonepedHsix ¢y
cun

48

a E4
— (a'-0,25) — (a'-0,25)
Eq

Qv

616,1 219,6
0,0478 0,0171
0,8400 0,5369

-0,042 -0,023
0,400 0,400
0,781 1,064
0,0904 0,0904

-0,0679 -0,0679

-0,042 -0,023
1,731 1,731
0,860 0,788

(A rm?)
A Tm?)-KaQ
Gh

-0,0893 0,0833

-0,6830 -0,6810

-0,3590 0,3350

o)

164,0 N/mm?

00120 [

]
i
-

0,00153 [-]
0,00184 [-]

*

0,0640 [-]
-0,2470 [-]

02430 [-]



‘[CN+2(1+V)‘KQ'CQ]

c'=c+
A rm?

PeaynbTupyownin koaphduymeHT

aedopmauyum

PeaynbTupyrowni KoadpuymeHT

aedopmaunu

PaKTop KOHUEHTpaUWK Hag Tpybon,
HayanbHoe 3HayeHune

4 Ky K maxA-1

max A - Vg +a"

N 3 a-025
e 3K K maxh-
® 3 a-025

dakTop KOHUeHTpayuu Hag Tpybon, addexT
TpaHLewu

ARG= AR = const.

daKkTop KOHUEHRTpayuun Haa Tpyboln, BepxHUi
npegen

PakTop KOHUEHTpaLWu Haf TPyOor, HUKHUIA
npegen

dakTop KoHUeHTpayun Hag Tpyboi, KoHeYHoe
3HaueHue

PaKTop KOHUEHTpaUUn rpyHTa

4 - AR
3

/\B=

Cly -0,0922
C'h,qv 0,0904
AR 0,962
ARG 0,962
Mo 3,325
Ay 0,191
ARG 0,962
AB 1,013

1.2.2.10. Pacnpenenenve 1aBneHus No OKPYXHOCTU TpyOsbl

CyMMapHas BepTUKanbHas Harpyaka
av= ARG - PE *+ Pv

bokoBoe fasneHue

da
gh= Kz | A" PE * VB’ >

[aBnexue conpoTuBNEHNs OCHOBAHUSA
(Harpyska rpyHTa)

"= Ch,qv " Av * Chgh * Gh
VRB - Ch,gh*

[laBrneHue coNpoTUBNEHMSA OCHOBAHUA
(HanonHeHue BoAOW)

Chw * Qw

Q"hw=
e
VRB - Chgh”

PM/ 40-20-2013 Cankrt-lleTepOypr

0,0840 0,0649 [
-0,0860 -0,0679 []
0,807 []
0,807 -]
3,325 []
0,191 [-]
0,807 []
1,064 [-]

KpaTkocpouHo flonrocposHoe [lonrocpoyHoe

e

Bce Harpyaku

av 85,24
ah 31,32
q*h 4328
Thw 0,83

Harpyaka npovee

rpyHTa

Verkehrslast Harpysku

73,49 - kN/m?
32,89 - kN/m?
44,88 - kN/m?

1,20 - kN/m?

49



PMJI 40-20-2013 Canxr-Ilerep0ypr

1.2.3. MMpoMeXyTouYHble pe3ynbTaThl ANA KOMGUMHaUUKU HAarpy30K NP MaKCUMankLHOM YPOBHE rPYHTOBBLIX BOA

1.2.3.1. Teopua Cunoca

KoatbyUmneHT Harpyaku rpyHTa Ans Harpysku TpaHwew (Teopus Cunoca):

2-K, tans-2
s € b

K=
2 - Ky - tand E
b

KoatduuueHT Harpysku rpyHTa kO AN NOBEPXHOCTHON Harpy3sku (Teopus
Cwunoca):

h
e 2Ky ~tan6-;
|(0=

1.2.3.2. Harpy3ska

YpoBeHb rpyHTOBbIX BOA Haj, BepXHei Toukon Tpy6ut:

YaenoHbl BEC 3aCbiNKK NO4 BOOOMW:

BepTukanobHoe AaBneHue rpyHTa OT CaMoro rpyHTa:

BepTukanbHoe HanpskeHue rpyHTa ot camoro rpyHTa u NOBEPXHOCTHOM
Harpysku:

Hanps)eHns oT TPaHCNOPTHLIX Harpy3okK:

Bkntovasn ¢pakTop yaapa:

Py [kN/m?]

S

K

hw,Scheitel
v

PErd

Pe

Pv

SLweo

0,922

0,852

3,49

11,00
54,05
54,05

con 451125

dm [mm]} = 295 )

-]

-]

m

kN/m?®
kN/m?
kN/m?

kN/m?
]

——p

2588833388858883

05

1.2.3.3. Moaynb gedopmauny rpyHTa

Moaynb ynpyroctu 3acbiNku Nog Harpy3kon:

Moaynb ynpyroct OCHOBaHUA Nof Harpy3Ko:
KoadhuLUMNeHT yMeHbLWERWA AMA Non3yJecTu:
KoadduLmeHT yMeHblueHns E20 (rpyHToBbIE BOAbI):
KoadduumneHT yMmeHblweHns E20 (yakas TpaHwes).
Moaynb ynpyrocty 0OCHOBaHUSA (YMeHbLLEH. ):

40 o "0.188(100 - Dy g:5)

Ea=
S

Verformungsmodul:
Mopaynb ynpyroctu eCTecTBeHHOrO rpyHTa:

40 o 0188100 - Dp, )

Es=
47

50

25 35 45 b5
h {m]

Eio

E20,0

f2
aB
E2.c

Es
E3.c

65

3,00

6,00
1,000
0,750
1,000
4,50

3,91
3,91

N/mm?
N/mm?2

85 95
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Verformungsmodul: E4 0,00 N/mm?

Mogynb ynpyroctu rpyHta nog Tpy6oi: Eao 30,00 N/mm?

1.2.3.4. 3HayeHUa XEeCTKOCTIN IPYHTA

KoppeKTupyowuin daktop ANA ropU3oHTanbHON XECTKOCTU OCHOBaHUSA: 4 0,991 []
1,667

<=

Es
Af + (1,667 - Ag) ‘E—
3

b
—1
A= 2 < 1,667
0,982 + 0,283 [—- 1
da
Hiifswert fur horizontale Bettungssteifigkeit: Af 1,566 []

Ans HaknoHKbIX TpaHwen (yron oTkoca MeHee 90) yCTaHaBNMBAETCA LUMPUHA TPaHLLEW B CPeAHEN Touke TPYObl BMECTe LUMPUHBI TPaHLIEN Ha YPOBHe
BepxHeW Touku TPyoe:.

"OpPU3OHTaNbHAA XKECTKOCTL OCHOBAHUA: Sen 2,675 N/mm?
Sgh=06-¢- Ez
BepTukanbHas XECTKOCTb OCHOBAHUSA: Ssv 3670 N/mm?
Ez
Sgy=—
Bv a
1.2.35. Yr HUS EKTUBHaA OTHOCUTENLHAA NPOEKLUSA U YION TPEHUS
Yron onupaHus (Ha 0cHOBaHUE): 2a 120 °

t=ra - cos(2a/2) - r,

BbicOTa 0CHOBaHUS: tr 0079 m
hg +d, -
4o Ns *da - t)
da
Pac4uTaHHas oTHocUTENbHAA NPoeKLUs: a 1,23 [-]
[oBbilWEHHasa OTHOCUTENBHAA NPOEKLUA B CNyyYae pasyniIoTHEHHOTO FPyHTa.  as 1,23 [-]
O hekTUBHAA OTHOCUTENbHAA NPOEKUUS: a' 0,817 [-]

Eq
a=a —20,26
Ez

Yron BHYTPEHHEro TPeHUs: ¢ 20,000 °
Yron TPeHWUA CTeHbl TPaHLWeK: e} 6,667 °

KpatkocpouHo [lonrocpouHoe [lonrocpovHoe
e
Bce Harpysku Harpy3ka npoyee
rpyHTa
Verkehrslast Harpysku

YKécTkocTb TpyObl SR 128 000 50 038 32000 N/m?

_Pe SoL+ Pv Sok
Pe + Py

SO
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Sg=8- S0

PacuutaHraa BenuynHa KpMTW-{ECKOﬁ ER
AedopMaLmy BOITOKHA NpW PacTsiKEHWN
PacuWTaHHas BennMyuMHa Mogyns ynpyroctu  ER

1.2.3.7. COOTHOLIEHNE XECTKOCTH

YeécTkoCTb cucTemsl VRB
Sk 85y
VrRe= —=
Sgh  Seh
COOTHOLEHNE XKECTKOCTH Vs
S
VS= *—R
|Cv | : SBv

KoacbpnymeHT ANA cunel peakymm OCHOBaHNS Cy*

1.2.3.8. KoappuLmneHThl

CooTHOWeHMe faBneHns rpyHTa (ocHoBaHue) K2
KoachpuyneHt Ana gasneHuns conpotusneHns K*
OCHOBaHUS

Ch,qv

Kr= —a
VRB - Ch,gh*

Pe3ynbTupyowmn koadouymeHT Ch,gv

Aedopmanuu

Pe3ynsTupyomn koadhuLueHT Ch,gh*

Aedopmaymmn
KoadbuymneHT Ansg cunbl peakuymm ocHoBaHnsa oy

Cy*= Cy,qv * Cy,gh*  K*

1.2.3.9. KoadpduumeHT KoHUeHTpauum AR u AB

MakcumanbHbIi hakTop KOHLEeHTpaLum max A
h
da
max A= 1+
3,5 2,2 0,62 1.6
- o
a

KoathpnuneHT ona makcumaneHoro graktopa K'
KOHLIEHTpaLuu

h
Cy,ght * Cyghr - K*
K= h.qv

Cvqv ¥ Cvgn* K*

CooTHowWeHNE:
CooTHoweHwne 'I/{A'rm?)-kqg"

KoadbduymeHT gedopmalum ans MoMeHTa Cv
narnba

KoadhdpunumeHt gecdopmauyum ans cNy

HOPManbLHOro ycunums

52

E4 a E4
= (a'- 0,25) = (a'-0,25)
= Eq

3,742

616,1

0,0478

0,8400

-0,042

0,400
0,781

0,0904
-0,0679

-0,042

1,731

0,860

-0,0893

-0,6830

2,527 2,245 %
240,9 154,0 N/mm2
0,0187 0,0120 []
0,5572 [-]
-0,024 [-]
0,400 [-]
1,044 (-]
0,0904 ]
-0,0679 [-]
-0,024 [-]
1,731 []
0,796 - [-]
(A rm?) 0,00153 [-]
/(A rm2)Kq 0,00184 [-]
Gh an*
0,0833 0,0640 [-]
-0,6810 -0,2470 [-]



KoathduumeHT aedopmaunm 4na nonepedHbIx S

cun

1
c'=c+ -[cN+2(1 +V)- KQ'CQ]
. rm2

Pe3ynbTnpyrownit koadpduymeHT
dedopmayumm
PesynbTupytoLWnit KoadULMEHT
Aedopmayumm

dakTop KOHUEHTpauwu Hag Tpybon,
HavanbHoe 3HaYeHne

4 Ky K maxA-1

max A- Vg +a"

N 3 a-0%
N g 3K K maxh-
: 3 a'-0,25

dakTop KoHUEHTpauuu Hag Tpybon, acddekr
TpaHLen

ARG= AR = const.

daKkTop KOHUEHTpaLuuu Hag Tpy6own, BepxHni
npeaen

DdakTop KOHUEHTpauuu Hag Tpybon, HUKHWUA
npeaen

daKTop KOHLeHTpaLuuu Hag Tpybon, koHeuHoe
3HaueHue

PDaKTOp KOHLEHTPaLUM rpyHTa

4- Mg
3

Ag=

1.2.3.10. PacnpegeneHve naBNeHWA NO OKPYXKHOCTU TPYObi

c'hav

AR

ARG

Ao
Au
ARG

AB

CyMMapHas BepTUKanbHas Harpyaka
av= ARG " PE *+ Pv

BokoBoe fasneHue
da
agh=Kz [As " PE* VB 2

[laBneHune conpoTUBNEHUA OCHOBaHUA
(Harpyska rpyHTa)

- Chav ' Qv * Ch,gh ' Gh
VRB - Chgh"

g*h

[aBneHune conpoTUBNEHNA OCHOBaHNUA
(HanonHeHwe BoaoW)

Qv

Gh

9*h

A hw

-0,3590

-0,0922
0,0904

0,962

0,962

3,326
0,191
0,962

1,013

e

Bce Harpyaku

64,50

22,59

33,57

0,83

PM/I 40-20-2013 Caunxr-IlerepGypr

0,3350 02430 [
0,0840 0,0649 [-]
-0,0860 -0,0679 [-]
0,820 - ]
0,820 - ]
3,325 ]
0,191 - ]
0,820 — ]
1,060 — ]

KpaTkocpouHo JonrocpouHoe [onrocpouroe

Harpyaka npouee
rpyHTa
Verkehrslast Harpyaku
56,81 - kN/m?
23,61 — kN/m?
35,83 KN/m?
1,20 - KN/m?

53



PM/I 40-20-2013 Canxr-IleTepGypr

. _ Chw Qw
Q= ————
VRB - Chgh

1.2.4. Schnittkrafte

1.2.4.1. Cunbl pe3aHns (nonepeyHsle) Npyu MUHAMANbHbLIX TPYHTOBbIX BOAAX, KpaTKocpoYHoe

MOMEHT OT CyMMapHOWN BepTUKaNbHOM
Harpysku

MomeHT 6oKkoBOro gasneHus
MOMEHT OT ropuU3OHTaNbHOro faBneHus

conpoTueneHna OCHOBaHUA
MOMEHT OT rOPU3OHTaNbHOrO AaBNEHWS

CONPOTUBINEHUA OCHOBAHMNS (3aMoNH.BOgOM)

MoMeHT 0T coBCTBEHHOrO Beca
MoOMEeHT 0T 3anonHeHrns Boaown

MoOMeHT U3-3a gasneHna Boabl

Mgh

IM= Mgy + Mgn + M*gn + M*qu + Mg + My, + My

Cymma MOMeHTOB

ZMgvighigh*= Mgy + Mgn + M*gp

CyMMa MOMEHTOB OT FpyHTa U TPaHCNOPTHLIX  IMqv.gh,qh*

Harpy3ok

IMsonst= M¥qw + Mg + My + My
CyMMa MOMEHTOB OT APYTUX Harpysok
SM'= Mqv + Mqh + M*qh + Mg

Cymma momeHToB 6e3 3anonH. BOA4oWH 1
rmgpocTar. AaBnexus

HopmansHas cuna oT oblei BepTuk.
Harpyaku

HopmanbHasa cuna 60OKOBOro AaBnerusn

HopmanbHasa cuna oT ropu3oHTanbHoOro
AaBNEeHNS CONPOTUBMIEHNUA OCHOBaAHWA

HopmanbHas cuna oT ropusoHTanbHoro
BaBneHns cConpoTUBNEHUS OCHOBaHUS
(3anonH.Bofow)

HopmanbHas cuna oT cobcTBEHHOIO Beca
HopmansHas cuna oT 3anonHeHus Bogoi

Hopmaanaﬂ cuna OT AaBneHnsa Boabl
CyMMma HOPManbHbIX CUSl
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M

ZMsonst

M’

Npv
qu

Ngh
th
Ngh
N*qh
nqh*

N*qw

BEPLKUHA

0,261
0,484

-0,250
-0,170
-0,181
-0,170

-0,003

0,381
0,001
0,190
0,006
0,000
0,000

0,147

0,143

0,004

0,145

0,027
0,339

-1,000
-4,620
-0,577
-3,683

-0,577
-0,070

0,250
0,007
0,625
0,136
-1,890
-9,782

Ocb
CUMMETPUn

-0,265

-0,491

0,250
0,170
0,208
0,196

0,004

-0,440
-0,002
-0,220
-0,007
0,000
0,000

-0,131

-0,125

-0,005

-0,127

-1,000
-12,574

0,000
0,000
0,000
0,000

0,000
0,000

-1,571
-0,042
0,215
0,047
1,890
14,458

OCHOBaHue

0,275
0,510

-0,250
-0,170
-0,181
-0,170

-0,003

0,520
0,002
0,260
0,008
0,000
0,000

0,176

0,169

0,007

0,171

-0,027
-0,339

-1,000
-4,620
-0,577
-3,683

-0,577
-0,070

-0,250
-0,007
1,375
0,299
-1,890
-10,311

-]
kNm/m

kNm/m
[-]

KNm/m
kNm/m

[-]
KNm/m
[]
kNm/m
[-]
kKNm/m

kKNm/m

KNm/m

kNm/m

KNm/m

[-]
kN/m

KN/m
[]
kN/m

[-]
kN/m

[-]
kN/m

KN/m
kN/m
kN/m
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O6bLasa HopMmanbHasa cuna oT rpyHTa u ZNqv,qh,qh* -7,964 -12,574 -8,643 kN/m
TPaHCMOPTHbLIX Harpy3oK

Obwas HopManeHasa cuna oT ApYrnmx Harpy3oK ZNsonst -1,818 -1,885 -1,668  kN/m
Cymma 6e3 3anonHeHne BOAOW K flaBneHus N’ -7,957 -12,615 -8649 kN/m

1.2.4.2. Cunbl pe3anus (nonepeuHble) NpU MUHUMASTbHBIX FPYHTOBLIX Bodax, [JoarocpoyHoe

BEpLINHA Ocb OCHOBaHWe
CUMMETPUMN
Mqv 0,261 -0,265 0275 [
MoMeHT oT cyMMapHOW BepTUKanbHOM Maqv 0,417 -0,424 0,440 kNm/m
Harpysku
Mgh -0,250 0,250 -0250 [+]
MomeHT BOKOBOro aasneHns Mgh -0,179 0,179 -0,179  kKNm/m
Mgh* -0,181 0,208 -0,181  [-]
MOMEHT OT roOpU3OHTarNbHOro AaBeHUs *gh -0,177 0,203 -0,177 kNm/m
CONPOTUBMNEHUSA OCHOBAHUSA
MOMEHT OT rOpU3CHTaNBHOrO AaBMEHNS M*qw -0,005 0,005 -0,005 kNm/m
CONPOTUBNEHUA OCHOBaHWS (3anonH.Bo4owu)
mg 0,381 -0,440 0,520 [-]
MomeHT oT cobcTBEeHHOro Beca Mg 0,001 -0,002 0,002 kNm/m
Mw 0,190 -0,220 0,260 []
MOMEHT OT 3anosiHeHus BOAOW Mw 0,006 -0,007 0,008 kNm/m
Mpw 0,000 0,000 0,000 []
MoMeHT n3-3a gaBneHus Boabl Mpw 0,000 0,000 0,000 kNm/m
IM= Mgy + Mgp + M*gn + M*qy + Mg + My, + My
CymMMa MOMEHTOB M 0,064 -0,046 0,089 KkNm/m
ZMqv,ghigh*= Mgy + Mgn + M*gn
CyMMa MOMEHTOB OT FPpyHTa U TPAHCMOPTHBLIX  ZMgv,gh,qh* 0,062 -0,042 0,084 KkNm/m
Harpyaok
ZMsonst= M*qw + Mg + My, + My
CymMma MOMEHTOB OT APYrUX Harpy3ok 2 Msonst 0,002 -0,004 0,005 kNm/m
IM'= Mgy + Mgn + M*gp + Mg
CymmMa momeHToB 6e3 3anonH. Bogow u M 0,063 -0,043 0,086 kNm/m
rmgpocTar. fasneHuns
Npv 0,027 -1,000 -0,027  [-]
HopmanbHaa cuna ot obluel BepTUk. Nqv 0,293 -10,840 -0,293 kN/m
Harpysku
Ngh -1,000 0,000 -1,000 [-]
HopmanbHas cuna 60koBoro fasneHuns Ngh -4,851 0,000 -4,851 kN/m
Ngh* -0,577 0,000 0,577 [
HopmanbHasa cuna oT ropu3oHTanbHoro N*qh -3,819 0,000 -3,819 kN/m
AasneHns ConpoTUBNEHNS OCHOBAHWUSA
Ngh* -0,577 0,000 -0,577  []
HopmanbHasa cuna oT ropusoHTanbHoOro N*qw -0,102 0,000 -0,102 kN/m
AaBrneHusi CONPOTUBIEHNS OCHOBAHWS
(3anonH.eoaon)
ng 0,250 -1,571 -0,250 [-]
HopmarnbHasa cuna o1 co6CTBEHHOro Beca Ng 0,007 -0,042 -0,007 kN/m
Nw 0,625 0,215 1,375 [-]
HopmanbHasa cuna oT 3anonHeHns BoAOK Nw 0,136 0,047 0,299 kN/m
HopmanbHasa cuna ot gaBneHusa Bodbl Npw -1,890 -1,890 -1,890 kN/m
CyMma HopmarbHbIX CUn ZN -10,227 -12,725 -10,663  kN/m
O6Lwwan HopMmanbHasa cuna oT rpyHTa U 2 Ngqv,gh,qh* -8,378 -10,840 -8,963 kN/m
TpPaHCNOPTHbLIX Harpy3ok
O6wwaa HopmanbHas cuna oT ApYrux Harpy3oK ZNsonst -1,850 -1,885 -1,700  kN/m
Cymma 6e3 3anonHeHne BOAOW v faBneHus IN' -8,371 -10,882 -8,970 kN/m
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BEpWWHa Ocb OCHOBaHWe
CUMMETpUK
Mqv 0,261 -0,265 0275 [-]
MOMeHT oT cyMMapHOiA BEPTUKanNbHOM Mqv 0,366 -0,372 0,386 kNm/m
Harpysku
Mgh -0,250 0,250 -0,250 [-]
MomeHT 6okoBOro aasnexus Mgh -0,123 0,123 -0,123 kNm/m
Mgh™ -0,181 0,208 -0,181  []
MOMEHT OT ropn3oHTanbHOro AasneHus M*gh -0,132 0,152 0,132 kNm/m
COMNPOTUBIIEHWUA OCHOBaHUS
MOMEHT OT ropnaoHTanNbLHOro AaBneHus M*qw -0,003 0,004 -0,003 kNm/m
COMNPOTUBIEHNUA OCHOBAHUSA (3aNONH.BOAOM)
mg 0,381 -0,440 0520 [
MoMeHT oT cobcTBeHHOro Beca Mg 0,001 -0,002 0,002 kNm/m
Mw 0,190 -0,220 0260 []
MOMEHT OT 3anoNHeHUA BOAOW Mw 0,006 -0,007 0,008 kNm/m
Mpw 0,000 0,000 0,000 []
MomeHT n3-3a gasneHusa Boabl Mpw -0,001 -0,001 -0,001 kNm/m
IM= Mgy + Mgh + Mgn + M qw + Mg + My, + My,
CyMmma MOMeHTOB M 0,114 -0,103 0,137 kNm/m
Zmqv.gh.gh*= Mgy + Mgh + M*qn
CymMMa MOMEHTOB OT rPpyHTa U TPaHCNOPTHBIX  £Mgqv.gh.qh* 0,111 -0,097 0,131  kNm/m
Harpysok
Zmsonst= Mqw + Mg + My, + My,
CyMMa MOMEHTOB OT ApYruUX Harpy3oK ZMsonst 0,003 -0,006 0,006 kNm/m
*M'= Mqv + Mqh + M*qh + Mg
CymMMa MoMeHToB 6e3 3anonH. Bogow v M 0,113 -0,099 0,133 kNm/m
rmapocTar. AaBneHus
Npv 0,027 -1,000 -0,027 [
HopmaneHas cuna oT obLieit BepTHUK. Ngv 0,257 9,513 -0,257 KkN/m
Harpysku
Ngh -1,000 0,000 -1,000 [-]
HopmManeHas cuna 6okoBoro aaBneHus Nah -3,331 0,000 -3,331  kN/m
Ngh* -0,577 0,000 -0,577 ]
HopmarbHas cuna oT ropusoHTanbHoro N*gh -2,857 0,000 -2,857 kN/m
AaBMNEeHWA CONPOTUBNEHUS OCHOBaHNS
Ngh* -0,577 0,000 -0,577 []
HopmaneHas cuna oT ropusoHTansHoro N*qw -0,070 0,000 -0,070  kN/m
AaBfIEHWUA CONPOTUBNEHNS OCHOBAHUS
(3anonH.eogoit)
Ng 0,250 -1,571 -0,250 [-]
HopmanbHas cuna oT cobcTBEHHOMO Beca Ng 0,007 -0,042 -0,007 kN/m
Nw 0,625 0,215 1,375 [-]
HopManbeHas cuna oT 3anonHeHus BoAo Nw 0,136 0,047 0,299 kN/m
HopmanbHasa cuna oT faeneHus Bofbl Npw -5,985 -5,985 -5,985 kN/m
CymMMa HopManbHbIX Cui IN -11,844 -15,493 -12,208 kN/m
O6Las HopManbHas cuna oT rpyHTa ZNqv,gh,gh* -5,932 -9,613 -6,445 KkN/m
TPaHCMOPTHbLIX Harpy3oK
O6bwas HopManbHasi cuna oT APYrUX Harpy3ok ZNsonst -5,913 -5,980 -5,763  kN/m
Cymma Be3 3anonHeHWe BOAOI M AaBNEHNS IN' -5,925 -9,555 6,452 KkN/m

BepLIMHa Ocb OCHOBaHWe
CYMMETPUN
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MOMEHT 0T CyMMapHOW BEPTUKaNbHOW
Harpysku

MomeHT GOKOBOrO [JaBneHus

MOMEHT OT rOpU3OHTaNbHOMO AaBreHUs
CONPOTUBMEHUS OCHOBAHWS

MOMEHT OT rOpPU3OHTaNbLHOrO AABNEHMUS
CONPOTUBIEHUS OCHOBAHWSA (3aN0NH.BOA0M)
MoMeHT oT co6CcTBEHHOTO BeCa

MOMeHT OT 3anonHeHUs BOAOW

MoOMeHT u3-3a faBneHns Bogbl

Maqv
Mqv

Mgh
Mqh
Mgh
M*qh

IM= Mgy + Mgh + M*gh + M*q + Mg + My, + Mpy,

CyMMa MOMEHTOB

ZMqvsghigh*= Mgy + Mgn + M*gh

CyMMa MOMEHTOB OT IpyHTa W TPAHCNOPTHBIX  EMqv,gh,gh*

Harpyaok

Imsonst= M¥qw + Mg + My, + Mpy,
CyMma MOMEHTOB OT APYr1X Harpy3ok
IM'= Mgy + Mgn + M*gh + Mg

Cymma MmomeHToB 6€3 3anonH. Bogon u
rugpoctar. aaBneHns

HopmaneHaga cuna oT obLen BepTUK.
Harpy3ku

HopmanbHag cuna BOKOBOroO faBneHus

HopmanbHas cvna oT ropusoHTanbHOro
AaBNEHUA CONPOTUBNMEHNA OCHOBAHWA

HopmanbHas cuna oT ropusoHTanbHoro
AaBNEHNSA CONPOTUBMEHUSI OCHOBaHNA
(3anonH.Bofow)

HopmarneHas cuna ot cobcTBeHHoro Beca

HopmManbHas cuna oT 3anofIHEH!S BOA O/
HopmanbHas cuna oT JaBneHus BoAbl
CymmMa HopMmarnbHbIX Cu1n

O6Lwan HopMarnbHasa cuna oT rpyHTa u
TPaHCMOPTHbIX Harpy3ok

O6Las HopMmarbHas cuna oT ApyTX Harpysok

Cymma 6e3 3anonHeHne BOAOW W JaBreHus

M

2Msonst

M

Npv
qu

nqh
th
Ngh
N*gh

nqh
N*qw

ZNgv,qh,qh*

ZNsonst
ZN'

0,261
0,323

-0,250
-0,128
-0,181
-0,141

-0,005

0,381
0,001
0,190
0,006
0,000
-0,001

0,055

0,053
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-0,265 0275 [
-0,328 0,340  kNm/m
0,250 0,250 [
0,128 -0,128  kNm/m
0,208 0,181 [
0,162 -0,141  kNm/m
0,005 0,005  kNm/m
-0,440 0520 []
-0,002 0,002  kNm/m
-0,220 0260 [-]
-0,007 0,008  kNm/m
0,000 0,000 [-]
-0,001 -0,001  kNm/m
-0,042 0,075  kNm/m
-0,037 0,070  kNm/m
-0,005 0,004  kNm/m
-0,039 0,072  kNm/m
-1,000 0,027 [
-8,380 0,226  kN/m
0,000 41,000  []
0,000 3,483  kN/m
0,000 0,577 [
0,000 3,049  kN/m
0,000 0577 [
0,000 0,102 kN/m
-1,671 0,250 [
-0,042 -0,007  kN/m
0,215 1,375 [-]
0,047 0299 kN/m
-5,985 5,985  kN/m
-14,359 12,553 kN/m
-8,380 6,758  kN/m
-5,980 5,795  kN/m
-8,421 6,765 kN/m
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1.2.5. [lokazaTenbCTBO KPATKOCPOUHbLIX Harpy3oK

251 2} Y MUHUMAanNbHbLIX FPYHTOBLI

_ leqvah,gh*l - ER *+ [Esonsd * ER L

ER res™
[€qv.ah.gh*! * |€sonstl
KoppekTupy Uil Ko PULMEHT BHYTPEHHER KPUBU3HBI Qi
BHyTpu: BepLIMHA Ocb
CUMMETpPUU
o " s sz *
_ Yqv,gh,gh"_ Nqv:gh.gh*
€ = * ZMgqv:qh,gh* Oki
qv,qh,gh Er 2rm® - 850 6 qv:gh,gh* Gki
PacTtaxeHne OT Harpysku rpyHTa u £qv.gh,qh* 0,300 -0,421
TpaHcnopTa
R Osonst_ S S “ZNsonst, S Msonst ki
sonst Er 2t - 88 5 sons i
PacTtaxeHue oT Apyrux Harpyaok €sonst -0,005 -0,029
c = Esonst™ €qv,gh,gh*
CymmapHoe pacTaxeHue € 0,295 -0,450
C y4eToM npefenbHOro pacTAXEHUA BHEWHUX ER res 3,74 3,74
BOSOKOH
KoaddhuUmneHT HaaexXHOCTU Ha pacTsXeHne  YBz 12,679 -
npv narube:
KoathpULNEHT HaAEXHOCTU Ha cAaBNUBaHUe YBD — 8,318
npu usrube:

Tpebyemsbii 0bumin koduLreHT BesonacHocTh, TpeluHbl, nospexaeHne  erf yrez
NOCPEACTBOM pa3spbiBa:

Tpebyemeliii o6wuii koadduyneHT GesonacHocTy, TpewuHbl, nospexaeHus  erf YyrRep
NOCPeACTBOM CXKaTUS:

KoppexTupyowmun KoadduuneHT HapyX. KpMBU3HbI: Qka
CHapyxu: BEpLWUHA Ocb
cUMMETpUn
Eerv.ah ahe= Ogqv.qh,qh*_ S S -ZNgv.qh.gh* T Mavahah* Ik
qv,an.q ER 2rm3 . 880 6 qv:qh.q
PacTaxeHue OT Harpysku rpyHTa u €qv.gh,gh* -0,398 0,189
TpaHcnopTa
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1,045

OCHOBaHWe

0,360

0,004

0,364

3,74

10,280

2,00

2,00

0,955

OCHOBaHUe

-0,464

[

]

%

%

%

%

%



Osonst_ S S -ZNsonst

Esonst™ ZMsonst Fka

sonsf Er 21’ 850 6 sons
PacTsxeHune oT APYruX Harpysok Esonst -0,024
¢ = Esonst™ Equ,gh,gh*
CymMMapHoe pacTaxeHue € -0,422
C y4yeToM npefensHOro pacTseHWst BHELLHUX ER,res 3,74
BOJTOKOH
Koo ULUNEHT HafeXHOCTU Ha pacTaXeHue  YBZ —
npv narube:
Koo u1UNeHT HagexHoCTN Ha caasnmMBaHne  YBD 8,878
npu narube:

TpebyeMblit 06LWUIA kKoadbduLmneHT GesonacHOCTH, TPeLLMHbI, NOBpeXaeHne
NocpefCTBOM pa3pbiBa:

Tpebyemblii o6WmiA koabduLmeHT 6e30nacHOCTH, TPELLMHBL, NOBPEXAEHNUs
NOCPeACTBOM CXaTUA:

PMJ 40-20-2013 Canxrt-Ilerepoypr

Bce paccHnTaHHbIe KO3 (MULNEHTbI HALEXHOCTU JOKA3aTENLCTBA PACTSXKEHUS AOCTATOUHbI.

1.2.5.2. [lokasaTenbCTBO pacTaXeHUa (NpW MakCUManbHOM YPOBHE rPYHTOBbLIX BOA)

- leqv.ah,ah*l - €R + |Esonst] " ERL
[Eqv,qh,gh*| *+ |Esonst]

ER res

KoppeKkTupyroLwuii Koo PUUMEHT BHYTPEHHEW KPMBU3HLI:

BHyTpM: BepwuHa
(o] . S s-Z .
_ Yqv.ghgh*_ Nqv.gh:gh
£qv.gh,gh*= + ZMqv.qh-gh* Ok
qv.qh.q Egr 212 - 8Sg 6 Mgqv:gh,gh* Ok
PactsxeHue oT Harpysku rpyHTa u £qv.gh.gh* 0,235
TpaHcnopTa
e _ Osonst S S ‘INsonst , 5 )
sonst™ Er  21® 8Sq 6 t ZMsonst Okj
PactsxeHue oT Apyrux Harpysok €sonst -0,040
e Esonst™ €qv.gh.gh*
CyMmapHoe pacTsikeHue 3 0,195
C y4eToM NpeaesibHOro PacTSHIKEHNS BHELWHUX ER res 3,74

BONTOKOH

-0,003 0,029 %
0,186 0493 %
3,74 3,74 %
20,070 - [-]
7596 [
erf Yrez 200 []
erf YRBD 200 []
Qki 1,045 [-]

Ocb OCHOBaHUe
CUMMeETpUM

-0,324 0281 %

-0,065 0,032 %

-0,389 0249 %
3,74 3,74 %
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KoathpULMEHT Hai@XKHOCTN Ha PacTsKEHWe  YBZ 19,230 -- 15,045  [-]
npu narube:

KoahULMEHT HAAEXKHOCTN Ha CAABNNBaHWE  YBD - 9,626 - [-]
npu usrnbe:

Tpebyembint 06U KOathdULNEHT 6e30NacHOCTH, TPELLWHLI, noBpexaeHne  erf YRBZ 2,00 (-]
NOCPEACTBOM pa3pblBa:

TpebyeMbitt 0B kKoadULMeHT 6e30nacHOCTH, TPELLUHbI, noBpexaeHus  eff YRBD 2,00 (-]

NoCpefCcTBOM CXaTUA:

KoppeKTupyowuii KoaOUUNEHT HAPYXK. KDUBU3HDI: Cka 0955 [
CHapyxw: BeplwmHa Ocb OCHOBaHue
CUMMETPUK
_ Oqv.ghgh*_ S $ ‘ZNgvsgh:gh*
€ = IMav.gh.gh* G
qv,qh,gh ER 2rm:' - 880 6 Mqvigh:gh* Yka
PactsaxeHve OT Harpysku rpyHTa u £qv.gh.gh* -0,307 0,148 0356 %
TpaxcnopTa
¢ - Osonst_ S S 'ZNsonst s a
sonst Er  2r,? 8Sg 8 Msonst Yka
PactsaxeHue oT fpyrux Harpysok €sonst -0,055 -0,034 -0,060 %
c = Esonstt Eqv,qh,gh*
CymmapHoe pacTtaxeHue € -0,362 0,115 0417 %
C y4YeToM NpefenbHOro PacTXeH!s BHEWHWX £Rres 3,74 3,74 3,74 %
BOJIOKOH
KoatbpuumneHT HaaexHoCTU Ha pacTaKeHne  YBZ — 32,663 - [-]
npun nsrube:
KoapbuyneHT HagexHoCTU Ha caaBnuBaHue  YBD 10,347 -— 8979 []
npu usrube:
Tpebyembiii 0bwmid koacbduuymneHT GeaonacHocTy, TpewuHel, nospexaeHne  erf yrRez 2,00 [-]
NOCPEACTBOM pa3pblBa:
Tpebyembiii 06LmiA koahbduLmueHT 6e3onacHoCcTK, TpelwuHbl, noBpexaeHns  erf YyReD 2,00 [-]

nocpeacTBOM CXXaTUA:

Bce paccunTaHHble KO3 (PULMEHTBI HAAEKHOCTU AOKA3aTENBCTBA PACTAMEHNA [OCTATOUHbI.

3. 3aTENbCTBO M HTOBbIX BOAAX

Pexum pacueTta: NUHENHbIA

COOTHOLLEHHE: /(A rm?) 0,00153 []
CooTHouweHue ‘I/(A rm?)-Kq". WA rm?)-kaq 0,00184 [-]

Qv Oh an*

KoatbduumeHT gedopmayuu AN MOMEHTA Cv -0,0893 0,0833 0,0640 [-]
narmba

KoathduLueHt aedopmauum Ana cNy -0,6830 -0,6810 -0,2470 []

HOpManbLHOro ycunus
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KoathdnuymneHT aedopmauni Ans nonepedHsix ¢Sy
cun

' N Q
c=c+ [c"+2(1+V) Kq-C
rerrl R AR
PesynbTupylowui koabduumneHT Cy
aedopmanuu
PesynbTupyowui koadduumneHT Chav
aedopmayuu
2 Im N
Ady= 85 (Cvgv 9v* Cygh On * Cygnh* " On)
0

2 Tm .
Ady=—=—"(Ch,qv" 9v * Chgh " dh * Ch.gh* " In )
859

BepTukaneHoe nameHeHne auameTpa.
l‘opmaoHTaanoe U3IMEHEHUE gnameTpa:

dv

JaY
6V=2 -100in %

-

OTHocuTenbHas BepTukanbHas aedopMauvs:
Jonyctumas gedopmayus:

PaccuuTaHHan aedopmMalma MeHblie 1oNYyCTUMON.

1.2.5.4. [okaszaTenbcTeo gedopMauun (Npu MakCUManbHOM

Pexum pacyeTa:
CooTHoleHue:
CooTHouweHue (A tm?)-kq"

KoadhduuneHT gedopmayin 4ns MOMeEHTa Cv
narnba

KoathduymneHt aedopmayumn ans cNy
HOPMarbHOro ycunus

KoadduymneHT aedopmaLnm 4ns nonepeuHbix cy
cun

| N Q
c'=c+ [e"+2(1+V) Kq-C
ATz [ ( ) kKa c’]
PesynbTupytowmnii KoadduyneHt Cv
Aedopmaunu

Pe3ynbTupyowui koadduumeHT Chav
aecopmayuu

2

Ad
Y 8Sg

’ (Cv,qv Qv + Cygh " 9h + Cy,gh* " Gh )

2 I'm .
Adp= 85y “(Ch,gv" Qv * Ch,gh * Gh * Chgh* * Gh )
BepTMKaanoe U3MEeHeHWe anameTpa.
TOPU3OHTANLHOE M3MEHEHNE AnaMeTpa:

Ad, .
Oy= > - 100 in %

“Tm

PM/ 40-20-2013 Cankrt-lleTepOypr

-0,3590 0,3350 0,2430 [-]
-0,0922 0,0840 0,0649 [-]
0,0904 -0,0860 -0,0679 [-]
Ady 5,58 mm
Adh 477 mm
Oy 1,89 %
zul By 6,00 %
OBHE PYHTOBbLIX BO,
NUHEAHBINA
I/(A-rm?) 0,00153 [-]
(A rm?)ka 0,00184 [-]
dh an*
-0,0893 0,0833 0,0640 [-]
-0,6830 -0,6810 -0,2470 [-]
-0,3590 0,3350 0,2430 [-]
-0,0922 0,0840 0,0649 [-]
0,0904 -0,0860 -0,0679 [-]
Ady 4,31 mm
Adn 3,70 mm
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OTHocuTenbHas BepTukancHas gedopmayus:
[onyctumasn gedpopmayus:

PaccuutanHas aedopmauus MeHble 40NYCTUMON.

T TBO YCTOWM N MaKCUMaJllbHOM

CymMapHas BepTUKanbHas Harpyska:

Koachduumwent ymeHbwennA ANA pac4eTa ycToHYN

Ov 1,46

zul Oy 6,00
[PYHTOBbIX BO

Qv 64,50

%
%

KN/m?

AN HAarpy3Kku TpaHcnopTa/TpynTa

gocTH

10 | T t - ;
09 0,0478/0,9 —r
08 o e o it =20,00 0 T 7 7T
07 ”%
06 1
05 :
04
03
02 _
01
00 00001 0,027 0,001 0.0600 0,0800
Vre
KoathpULMEHT YMEHBLUEHUA ANA pacyeTa yCTONUMBOCTU ANS Harpy3Kku Kv2 0,87 [-]
TpaHcnopra/rpyHTa:
Kputunyeckasa BepTukansHas CymmapHaa Harpyska: krit qv 10137 kN/m?
. 05
krit gqy= 2 - Ky2' (8Sg - Sgp)
KoatpduymneHT HagexHoCcTu (BepTUKanbHaa CyMmapHas Harpyska): Yav 15,72 [-]
v krit qy
Qv
BrewHee aasneHve soabl: pa 38,00 kN/m?
Pa= hw - Yw
BKkn. NOHWXEHHOE JaBrieHune (BakyyM) B Tpybe: pi- 0,00 kN/m?
HECTKOCTb CUCTEMDI: VRB 0,0478 [-]
BxoaHasn senuunHa dv2 ans onpeaeneHuns Ka2: Ov2 2,46 %
YMeHbLIawuii KOathhUUNEHT NpeaBapuTenbHON AeopMmaunn ans Ka2 0,79 [-]
NpoBuBHbLIX HArpy3oK NPy BHELWHEM AaBNEeHUN BOAbI:
YMeHbLUIaLWMA Koo PULNEHT NokanbHoW NpeaBapuTenbHoW gedopMayum  Kat 1,00 [-]
Ans "npobuBHbIX" Harpy3ok Npyu BHeLIHEM faBNeHnn Bogbl:
3aMeHuTenbHas Benu4uHa ANa rm/s: k* 7,375 [-]
KoathduruneHT npobos: ap 6,067  [-]
KpuTuueckoe BHeLWHee gaBnexve Boabl: krit pa 616,443 kN/m?
krit pa=Ka - 0p * 8Sp
Ka= Ka2 * Ka1
KoabpuLMEHT HafeXHOCTU ANA YCTOMYNBOCTY (BHELWHEE AaBNEHUE BOAbI):  VYpa 16,222 [-]
krit pa
Ypa= ———
pa Pa
KoadhdurumneHT HagexHOCTU ANA YCTORYMBOCTY: Y 7,98 [-]
TpebyeMblit 06LMiA koatbdULMEHT Be30NacHOCTH, NOTEPS YCTORYUBOCTU: erf ystab 2,00 [-]

PacuuTaHHble KO DUUUEHTI HAZLEMHOCTY AOKA3aTENLCTBE YCTOMMMBOCTU 1OCTATOYHb!.
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1.2.5.6. HenuHenHoe foka3arenbCcTBO cTabUNbHOCTH
HenuHenHoe AoKa3aTenbCTBO CTabUNbHOCTU He NpuMenseTcs, T.K. VRB > 1.0 (kécTkas Tpy6a).
1.2.6. [loka3aTenbCTBO AONTOCPOUHBLIX HArpy3oK
1.2.6.1. [loka3zaTenbCcTBO PacTAXEHUa (NPU MUHUMANbHBIX TPYHTOBbIX BOAAX)

_ [€qv.ah.an°l - €R * l€sonst] * €R,L

ER,
e leqv.gh.gh*| * |Esonst]
KoppekTupyowmi koad dULUneHT BHYTPEHHENR KPUBU3HDI: Oki 1,045 [-]
BryTpw: BepLlUuHA Ocb OCHOBaHue
cCUMMETPUN
(o} * S sz »
_ Ygv.gh,gh*_ Ngv:gh.gh*
£ = + LMy, gh.qh* ki
qv,gh,gh Er 213 85g [ 6 Mqv.gh.gh Ukl)
PacTsxeHne oT HarpysKku rpyHTa u €qv,qh.gh* 0,250 -0,545 0396 %
TpaHcnopTa
_ Osonst_ S S 'stonstL s .
€sonst™ Er  2° 8Sg 6 F LMsonst Gk
PacTaxeHve oT gpyrux Harpy3ok €sonst -0,035 -0,099 -0,002 %
e Esonstt €qv,qh.gh*
CyMMapHoe pacTsixeHue £ 0,215 -0,644 0395 %
C y4eToM nNpefenbHOro pacTsxeHUs BHEWHWX ER res 2,44 2,43 2,46 %
BONOKOH
KoadhduUMeHT HageXHOCTU Ha pacTaxeHue  YBz 11,350 - 6,227 [
npu narnbe:;
KoadduuneHT HagexHoCTW Ha caaBnueBaHue  YBD - 3,778 - [-1
npu narnbe:
Tpebyemblii o6wWuiA koathdULUMEHT Be3onacHoCTH, TPeWUHbI, noBpexaeHue  erf yrRez 2,00 [-]
NoCPeACTBOM PaspbiBa:
Tpebyembin 0bwuin koaddULUMEHT BesonacHoCcTU, TPELLMHBI, NnoBpexaeHna  erf YyRBD 2,00 [-]
NOCPEeLCTBOM CXaTUA;
KoppeKkTupyowuil koad pULMEHT HapYX. KPUBU3HbI: Qka 0,955 []
CHapyxw: BepLUUHa Ocb OCHOBaHWe
cUMMETpUn

Oqv,qh,gh* S 8 *INgvigh.gh*

€ .= = - ZMqv:ghgh* G
qv.gh,gh ER 2rm3 , 880 8 qv:qh.gh*"Yka

PacTaxeHWe OT Harpy3ku rpyHTa u €qv,gh,gh* -0,593 0,025 0783 %
TpaHcnopTa
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c _ Osonst_ S S "ZNsonst s a

sonst™ Msonst “ka
ErR 2r,2-8Sg 6

PacTskeHne oT APYrnux Harpy3ok Esonst

¢ = Esonst™ Equ,gh,gh®

CyMMapHoe pacTsxeHrue £

C yyeToM npegenbHOro pacTXXeHUA BHELLHUX €R res
BONOKOH

KoatpbrymeHT HagexHOCTU Ha pacTaxXeHne
npu usrube:

KoatbdpuumneHT HagexHoCTU Ha caaBnNuBaHWe YBD
npu nsrube:

YBzZ

Tpebyembiii obwimnii koadbduLueHT 6ezonacHoCTH, TPELLUHKbI,
NOCPEACTBOM paspbiBa:

Tpebyembii o6WUIA koathdmLneHT Be3onacHoCTH, TPELLWHDI,
nocpeacTBOM CXaTUs:

Bce paccuuTaHHble KO3 UUMEHTBI HAAEKHOCTI 10KA3aTENLCTBA PACTSKEHUA JOCTATOYHbI.

-0,083

-0,676

2,44

3,607

nospexgeHne

nospexaeHunsa

1 XeHWa (NpWU MakCUManbHOM HTO
_ |€qv.gh.gh*l - €R * I€sonst] - ER,L
ER res™
[Eqv,qh.gh*l * |€sonst]
KoppekTvpytow,uii koadULMEHT BHYTPEHHEN KPUBU3HDI:
BHyTpM: BepLInHa
v ah o= Ogqv.gh.gh*_ S S ZNgv,ghigh* 5 .
qv,qh,q ER 2rm3' 880 6 Mqv.gh.qh* Uki
PacTtsixeHve oT Harpyaku rpyHTa u £qv,gh.gh* 0,215
TpaHcnopra
¢ _ Osonst_ S S 'ZNsonstL s a
= ; Qs
sons Er 21y’ 8Sg 6 Msonst Uki
PacTspkeHue oT Apyrux Harpy3ok Esonst -0,177
e €sonst™ Eqv.gh.gh*
CymmapHoe pactskeHue € 0,038
C y4eToM npeaenibHOro pacTAXeHUA BHEWHUX £R res 2,43

BOJIOKOH

64

-0,026

-0,001

2,37

2 790,502

erf yRBZ

erf yrRBD

BO,

Qki

Ocb
CUMMETPWUM

-0,415

-0,241

-0,656

2,45

1

-0,104

-0,857

2,44

2,848

2,00

2,00

1,045

OCHOBaHue

0,318

-0,143

0,174

2,46

%

%

%

[

]
—

%

%

%

%



KoathhnyUeHT HaexXHOCTU Ha pacTaxeHue
npu narube:

KoagpuyneHT HagexHoCTU Ha caasnnsaHne
npu usrube:

Tpebyemblii 0bwmin ko3 dUUNeHT 6e30nacHOCTH, TPELLUHDI, NOBpEXAeHNe

NOCPEACTBOM pa3phIBa:

Tpebyemblii 0bwmii koaddpuyneHT 6e3onacHocTu, TpeLLMHbI, NOBPEXAEHNS

NOCPEACTBOM CXKaTUA!

Y8z

YBD

KoppeKTUpyitowuin KOs PUUNEHT HapyXK. KPUBU3HBI:

CHapyxu:
¢ _Oqv.ghgh*_ S S -INgv.gh.gh*
h,gh*=
avanq ErR 21w 8So 6
PacTsixeHue OT Harpy3ku rpyHTa u €qv.gh.gh*
TpaHcnopTa
Esonst® Osonst S S “ZNsonst s a
onst Er 2rm® 8So 6 Msonst “ka
PacTaxeHWe oT gpyrux Harpy3ok Esonst
c = Esonstt Eqv.gh.gh*
CyMMapHoe pacTaxeHue 3
C y4eTom npefenbHoro pacTHKEHUA BHEWHNX ER res
BOSMOKOH
KoahprUNEHT HafleXHOCTU Ha pacTaXeHne  Yez
npu uarube:
KoathununeHT HagexHoCTU Ha cqaBnmBaHue  YBD

npu usrnbe:

Tpebyembit 06K KOS PULUUEHT Ge30MNacHOCTW, TPELWMHbI, NoOBpeXaeHUe

NOCPefCTBOM paspsiBa:

Tpebyembii 06wuin koabdprumneHT 6e30NacHOCTH, TPelWuHbI, NOBPeXAEeHUs

nocpeacTBOM CXaTuUA:

ZMqv'qh-qh"aka

PM/] 40-20-2013 Canxr-IlerepGypr

Bce paccyuTanHble KoahduLneHTbl HageXHOCTU AoKasaTensCTBa pacTaXeHUA 4OCTaTOYHb.

1.2.6.3. TeNLCTBO Aedpopmaumu (npu

Pexum pacyeTa:
CooTHoweHue:
CooTHoweHue 'I/(A rm?)kqg".

KoatbduuueHT gedopmayum Ans MOMEHTA
narnba

KoadpduryneHt gedopmauun gns
HOPMasIbHOTO yCHNns

HUManNbHLIX |

64,113 —- 14,127 [}
- 3,738 - [
erf YyrRBz 2,00 [-]
erf YyRBD 2,00 [}
Qka 0955 [-]
BeplwnHa Ocb OCHOBaHue

CUMMETPUN
-0,447 0,046 0559 %
-0,208 -0,151 0229 %
-0,654 -0,105 0788 %
2,46 2,34 2,47 %
- - [
3,763 22,178 3134  []
erf yrez 200 []
erf YRBD 2,00 [-]

HTOBbLIX Bofax

NUHENHbIA
A Tm?) 0,00153 [-]
(A rm?)Ka 0,00184 [-]

gn*

-0,0893 0,0833 0,0640 [-]
-0,6830 -0,6810 -0,2470 [-]
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KoadduymneHT gedopmayuu Ans nonepeyHsix ¢y
cun

N Q
c'=c+ [e" +2(1+V) Kq-C
A= [ (1+V) kg c7]
PesynbTupyroLuii koacduLmeHT Cv
pedopmaumm
PesynbTupyrowuii koadhuyneHt Chaqv
nedopmayum
T .
Ady= “(Cv.qv " Gv + Cvigh " Gh *+ Cygh* " Oh )
8S
2 Im .
Adp= 85, {Chgv " 9v * Chgh 9h + Chgh* " Th)
0

BeptukanbHoOe nsMeHeHne anameTpa:
[opn3oHTanbHoOe U3IMeHeHue gnameTpa:

dy

A .
o= -100in %
2-r

m

OTHocuTenbHan BepTUKanbHas aedopMauus:
Jonyctumas aedopmauus:

PaccuntanHan 4eopMaLma MeHbLE JOMYCTUMON.

1.2.6.4. [lokasaTenscreo Ma npu M M

PexuM pacyeTa:
CooTHoweHue:
CooTHowenue 'If(A rm?)-kq":

KoacduuymeHT gecdbopmaymm Ans MOMeHTa Cv
narnba

KoadduyuneHT gecdopmayuu ans cNy
HOPMarbHOro ycunms

KoadbdvumneHT gedopmaLuu Ans nonepeyHbix ¢y
cun

N Q
c'=c+ [c"+2(1+V) Kq- ¢

rerel SR UARCRY
PesynbTupyowun koaduuneHT Cy
Aedopmayuum
PesynbTupyowuii koapbuymneHT Ch,av
Aedopmauun

2 m .
Ady=——(Cy,qv " Qv * Cy,gh " Gh * Cv,gh* " Tn )

839

2 I'm .
Adp=———"(Ch,qv 9v* Chgh " 9dh * Chgh* " Gn )
850
BepTMKaanOG W3MEeHeEHNe anameTpa:
FOpU3OHTaNEHOE U3MEHEHUE ANaMeTPa:

Ady A
Oy= - 100 in %
2 m

66

Qv

-0,3590 0,3350 0,2430 [-]
-0,0922 0,0840 0,0649 [-]
0,0904 -0,0860 -0,0679 [-]
Adv 7,13 mm
Adh 495 mm
Ov 2,42 %
zul By 6,00 %
€ rPYHTOBLIX B
NUHENHbIA
1A rm?) 0,00153 [-]
(A rm?)-ka 0,00184 [-]
gh an*
-0,0893 0,0833 0,0640 [-]
-0,6830 -0,6810 -0,2470 []
-0,3590 0,3350 0,2430 [-]
-0,0922 0,0840 0,0649 [-]
0,0904 -0,0860 -0,0679 [-]
Ady 5,48 mm
Adh 3,95 mm



PM/I 40-20-2013 Canxr-IleTepOypr
OTHocuTenbHaa BepTukanbHas gedopmayns: Oy 1,86 %
fonyctumas gedopmayms: zul &y 6,00 %

PaccuutaHHan gedopmaynsa meHblie JomyCTUMON.

1 . [Jokasarenb WYUBOCTU (N 7 CUManbHOM YPOBH biX BO,

CymMapHan BepTuUKanbHaa Harpyska: Qv 56,81 kN/m?

KoapbuumnenT ymenbwennn ANA pacyeTa yCTONUMBOCTH
ANA Harpyaku Tpancnopralrpynra

10 -
09 p-0,0187 /0,9
08 ¢ =20,00
07
06
05
04
0 [ N S B
02
01 oy
0,0 0,0001 0.0201 0,0401 0.0600 0,0800 0.1000
Vgre
KoahdUuneHT ymeHblUeHUA ANa pacyeTa YCTONYMBOCTY ANA HArpy3ku Kv2 0,87 [-]
TpaHcnopTa/rpyHTa:
Kputuyeckana BepTukanbHasa cymmapHas Harpyska: krit qv 636,6 kN/m?
05
krit gy= 2 - Ky2 (8So - Spgn)
KoathUUWeHT HagexXHOCTU (BepTUKanbHan CyMMapHas Harpyska). Yav 11,21 [-]
krit gy
Y=——
Qv
BHelWwHee aaBneHne BOALI Pa 38,00 kN/m?2
Pa= hw - Yw
Bkn. noHWXXeHHoe aaBneHue (Bakyym) B Tpybe: pr- 0,00 kN/m?
KécTkocTb CUCTEMBI: VRB 0,0187 [-]
BxoaHas BenvyuHa dv2 ans onpeaeneHns Ka2: Ov2 2,86 %
YMeHbLLaLWun ko3 oULMeHT npeaBapuTenbHOW AedopManum Ans Ka2 0,83 [-]
NPOBMBHbLIX HArpy3oK Npu BHELWHEM AaBNEHUU BOAbI:
YMeHbLatowmnii KoaduymeHT nokanbHoii npegBaputensHoi gedopMauun  Ka1 1,00 [-]
ans "npobusHbIX" Harpy3oKk Npu BHELWHEM [aBMeHUN BOAbI:
3ameHuTenbHas BenMuuHa Ans rm/s: k* 7375 [-]
KoadpuumneHT npobos: ap 8,788 [-]
KpuTudeckoe BHelHee AaBneHne Bofbl: krit pa 232,016  kN/m?
krit pa=Ka - ap - 8Sg
Ka= Ka2 " Kat
KoadpuUumMeHT HafexHOCTU ANA YCTOWYMBOCTU (BHELLIHEE 1aBNEHNE BOAbI).  Ypa 6,106 [-]
Yoa= krit pa
pa Pa
KoaddunumneHT HagexHocTn 4Nna yCTORYUBOCTU: % 3,95 [-]
Tpebyembiit 06w koadbduLmneHT 6e3onacHoCTH, NOTePs YCTORYUBOCTM: erf Ystab 2,00 [-]

PacuuTaHHble koot UUUEHThI HAAEXKHOCTU foKasaTenbCTBa YCTOWYUBOCTU [OCTATOMHbI,

1.2.6.6. HenvHelHoe goka3aTenbCcTBO CTabunbHOCTU

HenvHelHoe AokasaTenscTBO CTabunbHOCTU He npumeHsaeTcs, T.k. VRB > 1.0 (xécTkana Tpy6a).

Pesynbratel BCEX HeoBX0aUMBIX UCTIbITaHWA YOOBNETBOPUTENNDbHbIE.
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Ipunoskenue K
(peKoMeHIyEMOE)

Pacuer Ha npo4YHOCTBL TPYGONPOBOAA U3 CTEKIOIUIACTHKA MPH MOA3EMHOM NPOKJIAJKe

ITpogHOCTHOH pacdeT TPyOONPOBOAOB M3 CTEKIOMJACTHKA HPH MOA3EMHOH IPOKIAAKE PEKOMEHIYCTCA
BBINOJIHATH COTJIACHO MeToxuKe, mpuseacHHOM B AWWA Manual M45 [53], a Takke B TexHMYECKHUX PEKOMEH-
Jamix « I IpoexTupoBaHHe MOA3EMHBIX TPYOONPOBOJOB CHCTEM BOJOCHAOXKCHHA M BOJOOTBCACHHUS M3 CTCKIIO-
IUIACTUKOBBEIX TPYO, M3rOTOBICHHBIX METOAOM HempepbiBHOI HamoTku. Yacte 1. Meroanueckue HONOXKCHHDY
[54] (ansa camoTeunoro Bapuanta), ¢ yaerom ATV-DVWK-A 127 [31].

BriGupaeM HCXOAHBIC JAHHBIC AU PAcHeTa;

- HOMHHAJIBHBIH JuamMeTp Tpyos ND — 1000 mm;

- TOJIUHHA CTPYKTYPHOM CTCHKH I, — 14,5 MM;

- TONLIWHA JaiHepa (3AIMUTHBIN BHYTPEHHHI CITOH U3 CMOJBL) Oy — 1,02 MM;

- 00Imas TONIMHA CTCHKH J, — 15,52 MM;

- kectkocTh TpyOst SN — 10000 Ia;

- OKPYKHOH Mozyb Ha pacTspkerne Fy — 12411 Mla;

- MakCHMalbHO gomyctumas aehopmamus dd/d,, — 0,05 Mm/mm;

- ko3 duimeHT Ge30macHoCTH 1o ycroiuusBoct FiS — 2.5,

- [IOJrOBPEMEHHas KolbLieBas u3ruOHas aepopmarus S, — 0,0115;

- cpexHuii quametp Tpyos dg, — 1024,5 mm;

- BaKyyM P — 0,56 atu (0,06 MITa);

- raybuna npokaaaku H — 1,22+2 43 M (oT ypOBHS 3¢MIIH IO BHCIIHCH MOBEPXHOCTH TPYOBI);

- yZCTBHEIH BeC BOIHI ¥, — 9810 xre/m® (96138 H/nr’),

- yICIBHBIM BEC €CTECTBEHHOTO TPYHTA (INTOTHEIH HITHCTHIH MECOK) 7., — 2018 xre/m® (19776 Hid'),

- MOAYIb ecTecTBeHHOro rpyura £, — 69 Mlla;

- MOZYJb PyHTA 0OPATHOM 3achinku (Cnabo yIUIOTHCHHBIH MNIHHUCTHIN mecok) £ — 6,9 MIa;

- BBICOTa CTONI0A IPYHTOBBIX BOA HaJ BHEIIHEH NOBEPXHOCTBIO TPYOhr H,, — 1,52+0,3 M;

- IIHAPHHA TPAHIIEH B, — 1,5 m;

- ko3¢ dHHeHT KOMOHHHPOBAHHOM peakuuH rpyHra S, — 2,0 (8 3aBucumoctu ot £’/ E' u B,,/d,),

- xoa¢dumment ¢opmer Dy — 4,5 (B 3aBUCHMOCTH OT 3KECTKOCTH TPYOBI, MaTeépHaia 3achilKH H CTCIICHH

VIUIOTHCHHSI MATCPHAIIA 3aChINKH);

- xoaddumment mocremm Ky — 0,103;

- Harpyska koneca G — 7257 xrc (71172 H);

- UIMHA CIICAA OT KoJjieca ([iMHa Tpy30BOH IIOIAAKM) B HANpaBIeHuH ABwkeHus /; — 0,25 M;

- ko3hduimenT auHamuaeckoi Harpysku Ir — 1,0 (mpu H > 0,9 m);

- ko3hdurmenT 3anazasisanus nporuda Dy — 1,1,

3HaueHNHE MAKCHMAIIBHO JOIYCTHMOrO Iporuba HEOOXOAUMO ML MOCIACAYIOMEH MPOBEPKH PAaCUCTHOTO
mporuda, KOTOPbIH A0KEH ObITh MCHBIIE MAKCHMATIBHO AOITYCTHMOTO.

OrmpefernsieM MakCHMAIbHO JONMYCTHMBIH JOATOBPEMEHHbIHM BEPTHKATIBHbIN POrud TPyOsI:

Ay =—2.Z. Z =115,2MM.
Ye=Fs' 5 D 15 1552 45 OK1)
Ay, 1152
Ao _ 222 011> 6did,, = 0,05.
d_ 10245 i 012)

2

IMpunnvaemoe B mpesenax 5 % yMEHbIICHHE JuaMeTpa TPYOHI IO BEPTHKAIN OT BHELIHUX HATPY30K H yC-
TaHOBICHHAs gomycrumas achopmarms (6 % mo ATV-DVWK-A 127 [31]) McHbInEe pacCHUTAHHOTO MAKCHMAIlb-
HO JOIYCTUMOTrO AOJITOBPEMEHHOTO MPOruda, T.e. Pe3y/IbTaT STOM MPOBEPKHU MONIOKUTEIBHBIN.
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OnpezensieM HArPy3KH OT IPyHTA (TOUHEE, AABJICHUS, OKa3bIBACMOr0 IPYHTOM HA €AMHHUILY ILIOIMAAM) IS
MaKCHMAIIbHOH M MHHHMAJIbHOM rITyOHH MPOKIAAKH TPyOOIpoBoOaa:

W e = ¥ oHoe =19776-2,43 = 48056 I1a, (OK3)
W pin = ¥ opHoin =19776-1,22=24127 IMa.

OnpezernseM MakCHMAIBHYIO M MHHHMAJIBHYIO IIMPHHY 30HBI JCHCTBHA HArPY3KH OT TPAHCHIOPTHBIX
cpeacts napamensHo (JK4) u mepresaukymaprao (K5) HanpaBicHAIO ABIKCHHAS

Lo =l +175H, =025+1,75-2,43=4,50 m, (OK4)
Lo =l +175H . =025+1,75-122=239 m.
C131+175H,,, 131+175-243

L. = 0,7 m, K5
L. = 1,31+ 1;;75Hm _13141,75-1,22 0.43 m.
OmpeaenseM MUHEMATBHYIO U MAKCHMATTbHYIO JUHAMMYCCKUE HATPY3KH:
GI 71172-1,0
W o= A >~ — 22594 11a,
Amn leax LZmax 4>5 . 057 (>I(6)
W fimax = Gl,  _TH72L0_6or5411a,
Lyinlon  2.39-0,43
OmnpezaenseM KOMOMHMPOBAHHBIN MOLYJIb PEAKIIMH TPYHTA.
E =8S,E, =2,0-69=13,8 MIla. (K7)

OnpenenseM pacueTHyO 1ehOpMALIO TPYOB! AT MAKCHMAIBHON M MHHHMAIBHOM TIIyOWH MPOKMIAIKH
TpyOompoBoa:

Ause _ P opmas +Woamn) K 100 (1148056 +22594)-0,103
d 0,149SN + 0,061E 0,149-10000 + 0,061 - 13800000

p
%ﬂl B (D ppin W gmax ) K i 100% = (1,1-24127 +69254)- 0,103
d, 0,149SN +0,061E 0,149-10000 + 0,061 -13800000
IMposepka pacueTHOH AedopMammy IO JAOMYCTHMBIM Aedopmarsm aast 0G0UX BAPHAHTOB TIyOHHBI MPO-
KIa Ky TpyOompoBoAa AACT MOJIOKUTENbHEL pe3yabTaT:

-100% =0,91%, (XK8)

-100% =1,16%.

0,91% < dd/d,p = 5% < %:11% (K9)
P

A 1194

cp
OnpezaensieM ko3 PUIMENT MIABYYECTH 1S JBYX BAPHAHTOB MO rTyOHHE MPOKIAKH:

1,16% < dd/dy = 5% <

H 1,52
Ry =1-03328mx _ 10,3322 =0,794,
s =1-033 202 e (K10)
R, =1-033emn 13393 _q 919,

1,22

min >

OnpeaenseM sMmuprgcckuit KOOPPULHEHT YIPYroii OMOPbI ISt ABYX BAPHAHTOB O MITyOHHE MPOKIAIKH:
_ 1 B 1

T 14 4e P Ve 144.2,7187021324

1 1
T de 0P 1 4.2,718 020022 =0.245.

=0,296, OK11)
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Ormpeaensem JOMyCTHMOE JaBICHHE, BHI3bIBAIOIIEE BAABIHBAHHE ([IOTEPIO YCTOHYHBOCTH):

3 \/32RBmB,'mx E'SN  ,[32-0,794-0,296-13800000-10000

= =407503 Ila, K12
qaonmax FS 2’5 ( )

B \/32RBMBI'ME'SN _ 4/32:0,919-0,245-13800000- 10000
Toomin = FS B 2,5
OO0mee pacucTHOE 3HAYCHHC BHCINHMX HArPY30K JODKHO OBITH MEHBINE WM PAaBHBIM JOIMYCTHMOMY JaB-
JICHHIO, BHI3bIBAIOLICMY BAABIMBAHKC (IIOTEPIO YCTOWIHBOCTH).
OrnpenensemM pacyeTHOE JABIECHKUE MIPH ABYX [TyOUHAX MPOKIAAKH TPYObI:

Dy = VoH s + RoicW oy + P = 99138-1,52 4 0,794 - 48056 + 55168 =244016 ITa,  ()K13)

epmax 8aK

=398855 Ila.

Tipmin = Vo Homin + Roac Wi + P =99138-0,3+0,919-24127 + 55168 = 107082 Ia.

2pmin sax
OnpegenseM pacueTHOS JABICHHUE NPHU ASHCTBHU HArpy3Kd OT TPYHTA M JUHAMUYECKOH HArpy3KH INpH
ABYX TTyOHMHAX MPOKIAIKU TPYOBL:

Tape = Vo H e + RoiaWopmae +Wgmin = 99138 1,52 40,794 - 48056 + 22594 =214440 TTa,  (XK14)

2pmax

Gapmin = VsHormin + R opmin + W e = 9913803+ 0,919- 24127 + 69254 = 124168 ITa.

epmin
Tak kak npu cpaBHeHum pesyapraroB mo dopmynam (OK12) u (K13), (K12) u (°K14) nomyuaem, uro
G1p< Goon ¥ 425 < ion, TO IPOBEPKA YCTOHIMBOCTHU JACT MOJIOKHUTENbHEIN PE3YIIbTAT.
Taxum oOpa3som, BCe pacueTHBIC MOKA3aTeaM TPYOOIPOBOAA MOJTHOCTBIO YAOBICTBOPSIOT MPOBEPKAM HA
JOIyCTUMBIC AeopMariy U JOMYCTHMBIC HArPY3KH.
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Bubaunorpadus

Pexomenmamm coBmectHoro cosemanns Komurera mo npomsimennoi nonurike Cosera ®eaepaipu,
Komuteta no Hayke, o6pa3zoBaHo, 3apasooxpancuuio H 3konoruu Cosera dexeparuu, Komutera no
skonoruu T'ocymapcreennoii Jlymer Ha Temy: «0O 3aKOHOAATCILHOM OGECHEUCHHH SKOTOTHYECKOH
6e30MacHOCTH TPYOOIMPOBOAHBIX CHCTEM MUTHEBOrO BogoCHatkeHus» ot 08.10.2007

Pemenns ®cacpansHoro cobpanms P® Tocymapcreennoii aymsr «O mpobiemax obecnedeHus
IKONOTHYECKO#H Oe30macHOCTH ceTeil BogocHabxeHus» oT 22.02.2006 Ne 70-1

Pemenna ®cacpansroro cobpanms P® Tocymapcreennoif nymer «O mpobremax obecrmeueHHs
3KOJIOTMYECKOM OC30MaCHOCTH ceTell BogocHatkeHus» oT 15.11.2007 Ne 125-5

®eaepanbhbii 3axoH PO «O noskaproi 6e3omacHocti» oT 21.12.1994 Ne 69-@3 (8 pea. ot 30.12.2012)

@enepanbubiii 3akon PO «['pamoctpourensusiii kogekc Poccuiickoit @exepammm» ot 29.12.2004
Ne 190-@3 (B pex. ot 05.04.2013)

dexepanbhbiii 3akoH PO «06 oxpaHe okpyxaroomei cpegsr» ot 10.01.2002 Ne 7-@3 (B pea.
or 05.03.2013)

®dcaepambhbiii 3akoH PO «O TexmmueckoM peryampoBaHum» ot 27.12.2002 Ne 184-03 (B pea.
or 03.12.2012)

dcnepanbHblii 3aK0H PO «O6 3HEProcOepe:KSHUM U 0 TOBBINESHHH JHEPIeTHISCKOH 3(h¢eKTHBHOCTH 1 0
BHCCCHHM HM3MCHCHHI B OTJACIbHBIC 3aKOHOAATEIbHBIE akThl Poccuiickoit ®exepanum» ot 23.11.2009
Ne 261-®3 (B pea. ot 25.12.2012, ¢ u3m. ot 05.04.2013)

denepanbHbiii 3akon PO «O temnocHabxkerum» ot 27.07.2010 Ne 190-@3 (8 pea. ot 07.05.2013)

@enepanbhbiii 3ak0H P® «TexHMUecKHi pEriaMeHT O TpPeOOBAHMSX MOKAPHOU OE30MACHOCTI
ot 22.07.2008 Ne 123-@3 (8 pea. or 10.07.2012)

@dcaepanbhbiit 3akoH PO  «TexHuueckuii permaMeHT O OE30MacHOCTH 3JaHMH M COOPYXEHHI»
or 30.12.2009 Ne 384-®3

dexepanbbiil 3axkoH PO «O BogocHaGxenuu u BomoorseacHum» oT 07.12.2011 Ne 416-®3 (8 pea.
ot 07.05.2013)

Tocranosnenue Ipasurenscrea PO
or 22.12.2010 Ne 1092 (B pea. ot
26.06.2012)

Iloctanosnenue [Ipasurenscrea PO
or 15.09.2009 Ne 753 (B pea.
or 24.03.2011)

IMocranoeneuue Ipasurenscrea CaHKT-
IMetepOypra ot 11.12.2007 Ne 1587
(8 pea. or 20.04.2011)

INocranoencuue [pasurenscrea CaHkT-
IerepGypra or 21.10.2007 Ne 1270
(8 pea. ot 14.03.2011)

ITocranoencuue I[pasurensctBa CaHkT-
ITerepOypra ot 24.05.2011 Ne 625

Tlocranosnenue Ilpasurensctea PO
o1 21.06.2010 Ne 468

Iocranosncuue [Ipasurenscrea PO or
16.02.2008 Ne 87 (8 pea. ot 02.08.2012)

O deacpammHO# teneBoi nmporpamme «Yucras Boxa» Ha
2011-2017 rogst

OO0 yTBCPKACHUM TCXHHYESCKOTO PErJIAaMEHTa O 0e30macHo-
CTH MalIuH 1 000pyJ0BaHHUA

06 otpacneBoit cxeme BOJOCHAOKEHHS U OTPACIEBOH cxe-
Me BogooteeacHus (kaHanusauuu) Cankr-IlerepOypra Ha
nepuoa 10 2015 roga ¢ yuerom nepenexrussl 10 2025 roga

O mporpamMMe KOMIUICKCHOTO Pa3BHTHS CHCTEM KOMMY-
HaJIbHOH uHPPaCTPYKTYpPBI Canxr-Tlerep6ypra
no 2015 roga

06 yrBepxaenuu Iporpammel «PerroHanbHas mporpamma
«Yucras Boaa Caukr-TlerepSypra» Ha 2011-2025 roasr»

O mopagke mNpPOBCACHHA CTPOUTCIBHOTO KOHTPOISL IIPH
OCYLIECCTBIICHHH CTPOUTCIBbCTBA, PCKOHCTPYKLMH H Kallk-
TaJbHOTO PEMOHTA OOBEKTOB KAMTUTAJIBHOTO CTPOUTCIIHCTBA

O cocraBe pa3genoB MPOSKTHOM AOKYMEHTAUWH U TPeDO-
BaHWAX K UX COAEPKAHUIO
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PAS 1075:2009 Pipes made from Polyethylene for alternative installation Techniques — Dimensions,
technical requirements and testing

DIN 8074-2011 Polyethylene (PE) — Pipes PE 80, PE 100 — Dimensions
DIN 8075-2011 Polyethylene (PE) pipes — PE 80, PE 100 — General quality requirements, testing

DIN EN 12201-1-2011 Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 1: General

DIN EN 12201-2-2011 Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 2: Pipes

DIN EN 12201-3-2013 Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 3: Fittings

DIN EN 12201-4-2012 Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 4: Valves

DIN EN 12201-5-2011 Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 5: Fitness for purpose of the system

ISO 9080:2003 Plastics piping and ducting systems — Determination of the long-term hydrostatic
strength of thermoplastics materials in pipe form by extrapolation

ISO 16770:2004 Plastics — Determination of environmental stress cracking (ESC) of polyethylene —
Full-notch creep test (FNCT)

DIN EN ISO 13760:1998 Plastics pipes for the conveyance of fluids under pressure — Miner's rule —
Calculation method for cumulative damage

ATV-DVWK-A 127 Statische Berechnung von Abwasserkanilen und — leitungen. August 2000

DIN EN 545-2011 Ductile iron pipes, fittings, accessories and their joints for water pipelines —
Requirements and test methods

Pexomenzaumn no ucnonszoBanmo Tpyd OAO «JIM3 «CeoGoausriit cokom». 2011

IMpuka3 Munssepro Poccun HuCTpyKIIMUT 1nO  3amuTe  TOPOACKHX  IOJ3CMHBIX
01 29.12.2002 Ne 375 TpyGompoBoaos ot koppo3zuu (PJ] 153-39.4-091-01)

DIN EN 13476-3-2009 Plastics piping systems for non-pressure underground drainage and sewerage —
Structured-wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and
polyethylene (PE) — Part 3: Specifications for pipes and fittings with smooth internal and profiled
external surface and the system, Type B

DIN EN 1277-2004 Plastics piping systems — Thermoplastics piping systems for buried non-pressure
applications — Test methods for leaktightness of elastomeric sealing ring type joints

TP 170-05 Texnudeckue PEKOMEHIALMK HA HPOCKTHPOBAHHE W CTPOHMTEIBCTBO MOA3CMHBIX CETEH
BOJAOOTBEACHHUS W3  OC3HAMOPHBIX  IOJIMATHICHOBEIX  TPY0 €  JABYXCIOHHOH  CTEHKOM.
ryilr cHMMMOCCTPOM». 2005

TP 171-05 Texmudeckue peKOMEHTALMK HA IMPOSKTUPOBAHHE M CTPOUTEIBCTBO IOJ3EMHBIX CETSH
BOAOOTBCIACHHUS U3  OC3HANOPHBIX  MOMHIPONMICHOBHIX TPYO0 € JBYXCIOMHOM  CTGHKOH.
vl «tHMMMOCCTPOM». 2005

CK 2416-06 Konctpykimu  Ge3HAmOpHEIX TPYOOIPOBOZOB  XO3SHCTBCHHO-OBITOBOH M JOXKICBOH
KaHATH3AUUK C IPHMCHCHHEM TONHUIPOINHICHOBBIX O(QPHPOBAHHBIX C JBYXCIOHHOM CTEHKOH TPyO
«[Iparma». I'VIT «MOCHUHXKITPOEKT». 2006

ISO 10639:2004 Plastics piping systems for pressure and non-pressure water supply — Glass-reinforced
thermosetting plastics (GRP) systems based on unsaturated polyester (UP) resin

ISO 10639:2004/Amd.1:2011 Plastics piping systems for pressure and non-pressure water supply —
Glassreinforced thermosetting plastics (GRP) systems based on unsaturated polyester (UP) resin —
Amendment 1



[42]
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[47]

[48]
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[56]

[57]

(58]

[59]
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[61]

[62]
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ISO 10467:2004 Plastics piping systems for pressure and non-pressure drainage and sewerage — Glass-
reinforced thermosetting plastics (GRP) systems based on unsaturated polyester (UP) resin

ISO 10467:2004/Amd.1:2012 Plastics piping systems for pressure and non-pressure drainage and
sewerage — Glass-reinforced thermosetting plastics (GRP) systems based on unsaturated polyester (UP)
resin — Amendment 1

ISO 10468:2003 Glass-reinforced thermosetting plastics (GRP) pipes — Determination of the longterm
specific ring creep stiffness under wet conditions and calculation of the wet creep factor

ISO 10468:2003/Amd.1:2010 Glass-reinforced thermosetting plastics (GRP) pipes — Determination of
the long-term specific ring creep stiffness under wet conditions and calculation of the wet creep factor —
Amendment 1

ANSIVJAWWA (C950-01 Fiberglass Pressure Pipe

DIN 16868-1-1994 Glass fibre reinforced unsaturated polyester resin (UP-GF) pipes — Part 1: Wound,
filled; dimensions

DIN 16868-2-1994 Glass fibre reinforced unsaturated polyester resin (UP-GF) pipes — Part 2: Wound,
filled; General quality requirements, testing

DIN EN 1796-2013 Plastics piping systems for water supply with or without pressure — Glass-reinforced
thermosetting plastics (GRP) based on unsaturated polyester resin (UP)

DIN EN 14364-2009 Plastics piping systems for drainage and sewerage with or without pressure —
Glass-reinforced thermosetting plastics (GRP) based on unsaturated polyester resin (UP) — Specifications
for pipes, fittings and joints

DIN 16870-1-1987 Wound glass fibre reinforced epoxy resin pipes; Dimensions
DIN 16871-1982 Centrifugally cast glass fibre reinforced epoxy resin (EP-GF) pipes; Dimensions
AWWA Manual M45 Fiberglass Pipe Design

Texurmueckue pexomeraanun. [IpoekTupoBaHue NOA3EMHBIX TPYOONPOBOJOB CHCTEM BOAOCHAOKCHHUS U
BOJOOTBEICHUS M3 CTCKJIOILTACTHKOBBIX TPYO, M3rOTOBICHHBIX METOJOM HEMPEPHIBHON HAMOTKH.
Yacte I. Meroanueckue nonoxkenus. Yacte II. Tabmumr rugpasmmdeckux pacuero. 000 «Hosbie
Tpy6usie Texnomorumy. 2007

DIN EN 805-2000 Water supply — Requirements for systems and components outside building

MI'CH 6.01-03 (TCH 40-303-2003) BecrpaHmeiiHas NpoKIaaka KOMMYHHKALMi € MNPUMEHEHHEM
MHKPOTOHHEJICIIPOXOUCCKUX KOMIUICKCOB M PCKOHCTPYKIHS TPyOOMpPOBOJOB € MPHMEHEHHEM
CMICLMAITBEHOrO 000pyAOBaHMS

DVGW GW 322:2001 No-dig Replacement Of Gas And Water Pipework Using Pushing Or Pulling
Procedures — Requirements, Quality And Testing

Ipuxas I'ocroprexnaazopa Poccuu ot O6 yrBepxkaeHHH HOBOM pemakuuu «TEeXHOIOrH4ecKOro
25.06.2002 Ne 36 (B pex. ot 17.10.2012) pernameHta OPOBSICHUS  aTTeCTAlMd  CBApINUKOB H
CIICIHAITACTOB CBapOoIHOTO npou3soacTeay (P11 03-495-02)

PyKoBOACTBO MO MpPOKIAAKE MNOA3CMHBIX TPYOOMPOBOJOB METOAOM TOPHU30OHTANbHO-HAMPABJICHHOTO
6ypenus ¢ npumenenreM 1py6 u3z BULLT'. 000 «Axsaguzaiin — A». 2007

DIN 30674-3-2001 Sheathing ductile cast iron pipes — Part 3: Zinc coating with protective sheathing

DIN EN 14628-2006 Ductile iron pipes, fittings and accessories — External polyethylene coating for
pipes — Requirements and test methods

Ipuka3z Munsxepro Poccuu Ceapka, TepMooOpaboTKa M KOHTPONIL TPYOHBIX CHCTEM

ot 02.07.2001 Ne 197 KOTIOB M TpPYOOIPOBOAOB MNPH MOHTAXE U PEMOHTE
sHepretudeckoro  obopyaosanms  (PII 153-34.1-003-01,
PTM-1¢, CO 153-34.003-01)
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[63]

[64]

[65]

[66]

[67]

[68]

[69]

INpuxa3 Poctexnagzopa ot 12.01.2007
Ne 7

06 yrBepkacHuu W BeBeacHuu B aciicreuc «[lopsaxa
BCACHUA o0mero u (WiM) CICHHAIBHOTO JKypHANTa ydeTa
BBHIMOJIHCHHUSL PA0OT MPU CTPOHTCIBCTBS, PCKOHCTPYKLIHH,
KaIlTuTAJIbHOM PEMOHTE 06’I:CI(TOB KaImuTaJIbHOTO
crpourenscteay (PI-11-05-2007)

®I'YII LY®C MUHATOMA POCCHH (6. tpect  «OPTTEXCTPOI-11») Cxemsl  BxogHOro H
OTCPANHOHHOTO KOHTPOJSA KadeCTBAa CTPOHTEIBHO-MOHTaXHBIX paboTr. Yacts IIl. Hapyxueie cetn

KaHaJM3aluy U BogocHabkeHus. 2002

INocranorienue I'ocroprexnanzopa
Poccun ot 11.06.2003 Ne 90

IMocranoeaenue I'ocroprexnan3opa
Poccum ot 02.06.2000 Ne 29

IMocranosnenue [IpasurescTBa PO
or 19.06.2012 Ne 602

06 yrBepxkaenuu IlpaBun ycerpodictea u  Oe30macHOM
SKCIUTyaTaliy TPYOOIPOBOAOB [apa 1 ropsdaci BOAbI
(I1Bb 10-573-03)

06 yreepxaeHun IlpaBmm arrecTain M OCHOBHBIC
TpeGoBaHMI K 1abOpaToOpHiIM HEPaspyLIAIOMETO0 KOHTPOJS
(I1b 03-372-00)

O6 akkpeauTaumy OpPraHoB IO  CepTUPUKANMU U
HCIIBITATEIbHBIX JTabopaTopuii (LEHTPOB), BBIIOIHSIIOMMUX
paboTEl 1O MOATBEPKACHUIO COOTBETCTBHS, aTTCCTALIUU
SKCNIEPTOB IO AKKPEOHWTALMH, a TaKXKC IPHUBICUCHUH H
oTOOpe OKCIEPTOB IO AaKKPEAWTALMH M TEXHHICCKUX
SKCIIEPTOB AJIS BBIIOJHEHHUs paboT B 001aCTH aKKPE JUTALMA

ISO 8179-1:2004 Ductile iron pipes — External zinc-based coating — Part 1: Metallic zinc with finishing

layer

Water mains: Ductile iron pipes and fittings for raw and potable water supplied and irrigation. Saint-

Gobain PAM. 2001
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