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BBenenme

- TexHMYeCKIIEe XapaKTePUC TUKN

O61as nHpopManys

12 npenmyliecTB XenezobeTona
TexHOMOTMA TPOU3BOACTBA
Crpykrypa TpyOsI
Knaccnduxanys
ApMupoBaHue

Crpykrypa TpyOs!

HameTpeI

Knaccel Harpysok

YcrmoBHBIE 0003HAYEHVIS
Texuuueckue mapaMeTpel TPy6

- JlononmHuTenbHbIE TpeboBaHMs

CoepuHeHnue Tpy6

YanoTHUTEIbHBIE Pe3NHKI

Kenesoberonnasa Tpyba c ¢pyTepoBKoii (¢ rMapon3onALMeit)
PacnipepenutenbHas kamepa

ITpoexTnpoBaHme TpyOONpOBOSOB

O6uine cBefieHNs 0 TPYOOIPOBOAAX

Inppounsonanus

Kozbl TOBapoB B cOOpHIKe CMETHBIX IjeH B TEKYI[eM YPOBHE Ha CTPOUTE/IbHbIE MaTepyaJIbl,
nspenus u koucTpykuun CCL PK 8.04-08-2021

CpaBHuTe/NbHasI TAOMNIIA TEXHNIECKIX XaPaKTEPUCTUK TPy, IPUMEHsIeMbIX B MH)KEHEPHbBIX
ceTsAX

Yknapka Tpybonposoza

YcTaHOBKA M1 MOHTaX

ANTOpuUTM MOHTa)XXa I yCTaHOBKM TPYOOIIPOBOZOB

[TpaBuna ykmagku Tpy6OIpoOBOia 13 SKene300e TOHHBIX TPy6
PeMOHT Tpy6o0npoBonoB

PexomeH a1y 1o npoxmajgke

TpancnopTuposka, mpuémka, cknaguposanue u xpanenue (FOCT)
YacTo 3alaBaeMble BOIIPOCHI

[Ipunoxenus

Tabmuia ruppasmdecknx pacuéTos. [Ipunoxenne 1

Tabmija Mauunnra. [punoxenne 2

Inppasnmnaeckuit pacyér. [Ipunoxxenne 3

UcToyHukamm aBnaroTcs crnegyrwuwme HopMmaTuBHblIe aKTbl:

1.
2.

T'OCT 6482-2011. Tpy6sI >xene306eTOHHBIE Oe3HATIOPHBIE. TeXHMYECKYe YCTIOBYSL.

CCI] PK 8.04-08-2019 «COOpHMKY CMETHBIX IIeH B TEKYIIleM yPOBHE Ha CTPOUTE/IbHbIE
Marepuabl, U3LeNNA M KOHCTpyKumm» 2019 rop

Paspen 02. itnponsonsnus 6e TOHHBIX 1 >Kene3006eTOHHBIX TPyO. «[0cymapcTBeHHbIE
97IeMEeHTHBIE CMeTHbIe HOPMBI Ha CTpouTenbHble paboTel. Coopurk N 23. KAHAJIM3ALVIA -
HAPYJXXHBIE CETU. I'9CH-2001-23» (YTB. TOCCTPOEM P® 01.01.2002)

IToco6ue x CHuII 3.05.04-85 «IToco6bme 10 yKIagke M MOHTQ)XY YyTyHHBIX, Ke/Ie300e TOHHBIX U
acOecTOLeMeHTHBIX TPYOOIPOBOOB BOLOCHAOKEHNS 1 KaHAIM3ALI»

TunoBas TexHomornyeckas kapra «Ykaajka TpyooIpoBOIoB U3 IMIafIKUX XKee306e TOHHBIX

Tpy6>
Cepust 3.008.1-7/89 «Tpy6sI xene306eTOHHBIE Oe3HATIOPHBIE»
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TOO «C'Jna Cy» - TepBbIil Ka3aXCTAHCKMII 3aBOJ, He MMEOUINiL aHaHOrOB Kak Ha TeppMTapMI)[
PCCHY67H/IKI/I KaBaXCTaH TaK U B HeHTPaHLHO a3I/IaTCKOM perMOHq- OCHaH.IeHHbII/I COBPCMCHHI)IM & Rl a oy
= =y Hepe,lIOBI)IM O6OPYHOBaHT/IeM oT eBpOHeI/ICKI/[X KOMH&HI/H/I 10 HPOI/I3BOHCTBY )KeHCSbGeTOHHbIX
0e3HAMOPHBIX PacTPyOHBIX TPYy6 IO TEXHONIOTUM IIO}IYCYXOI‘O-BI/I6p01’IpeCCOBaHI/IH HpOMSBo,u;MMaﬂ
HPOJIYKLH/IH HPI/IMeHHCTCH HPI/[ CTPOI/ITeHI)CTBe I/IH)KCHCPHI)IX ceren XOSHI/ICTBCHHO 6I>ITOBbI/I U JINBHEBOM

KaHaJIM3alui. . f o) _ ,
)

. " |
U 4 . Mcropuan pousaoJJ.CTBa‘x(enesoGeTOHll-llblx Tpyo
Havanio ipou3BozICcTBa 1 VICTIONb30BAHME JKeNe306eTOHHBIX TPY6 B MUpe criefyeT OTHeCTH K KoHiy XIX
cronertus, Tak B 1890 t B VMramun Gbita cospana Gupma «Banunm», koTopas, 'BIIEpBbIe OpraHN30BaIa
IPOUBBOJICTBO XeNe306€e TOHHBIX TPY6 B POMBIIIIEHHBIX MACIITa0aX. HPOMSBOD;CTBO *ere300e TOHHBIX

TpyO6 MOMy4YnsIo OBICTPOE PacCIpOCTpaHeHVe BO MHOIMX CTPaHax MIUpa. .

i
L

S L Bt , : ,
B cepennne XX B. TPOM3BONCTBO KeTe306eTOHHBIX TPY6 MOMyumno manbHefiee passutie B CIIIA.

Kommanun «Makkpeken» n «liaporaitn» paspaborany HOBble BbHICOKONPOM3BOAMTENbHbIE CIOCOODI

dbopmoBaHs 6€3HATIOPHBIX TPYO.

B CIIIA exerogHo BBIITYCKaeTCA OKOIO 5 MIIH. M3 >Kele300eTOHHBIX TPy, a KOMMYeCTBO IpefIpuATHIL,

3aHATDIX VX IIPOM3BOACTBOM JOCTUITIO 700 KOMITAHMIA.

MiupoBoe IponsBoACTBO 5KeTe306e TOHHBIX TpyO TOMBKO ¢ IIpeiBapUTENTbHBIM HATIPSKEHNEM €KETOHO

cocTassndAeT 1,3-1,5 MIH. M3, TO 13 3TOT0 KOIMYECTBA IIOYTY MO/IOBMHA NpuxoauTcA Ha gomo CIIIA.

Bo MHOIMX cTpaHax Mypa HaKOIIIEH 6 O/IbIIION OIIBIT IIPOEKTUPOBAHNS, M3rOTOB/ICHS I IpYMeHeHNA BCeX
BUJIOB 0@ TOHHBIX U XKe/e300eTOHHBIX TPy 6. Kak mpaButo, B pa3HbIX CTpaHaX KOHCTPYKINY 6€ TOHHBIX U
XKe/le300e TOHHBIX TPy HECKONTBKO Pa3/INMYHBL B 3aBUCUMOCTY OT MMEIOMMXCA TeXHINYECKNX YCTIOBUI 1
IpUMEHAEMBIX MaTepIajioB, a TEXHOIOIA M3TOTOB/IEHNA TPYO ONpefenaeTca ¢ YI€TOM BO3MOXXHOCTEN
KOHKPETHOI (pMpPMBI, HaIM4INA Yy He€ TOTOBOTO 000PYAOBaHA I OTPabOTaHHBIX METOfIOB IIPOM3BOJCTBA.

YunThiBasg MUPOBOI ONBIT ¥ PAKTUKY EBPOIENICKMX CTPaH U CTPaH IIOCTCOBETCKOTO IPOCTPAHCTBA, Ifie
IO JKene300e TOHHBIX TPYO B ceTAX cocTaBiAeT 6omee 60%, 3aBOffOM ObIIO HaTa)KeHO IMPOM3BOACTBO
xenne300eToHHBIX TPy6 oT 300 go 2400 fuamMeTpoOB JIs YKIQJKM MX B MH>KEHEPHBIX ceTsAX. [Ipogykiusa
BBIITYCKAeTCA IO IIOC/efHEl IIepefioBOM TEXHOMOTMM B OO/NACTM M3TOTOBIEHMS >Kene300eTOHHON

PO YKL




2. O6was nHdopmMmauusn

B HacToAIee BpeMH B pa3BI/ITbIX CTpaHaX HI OJHO CTpOI/ITe}IbCTBO KaHa/In3aoMOHHBIX ceTenl n
Bb,T.[OOTBC,T.(CHI/IH,'O‘II/ICTI/_ITe}IbeIX CTOKOB, YTI/[)II/ISaI_U/II/[ ,IIO)K,[IeBOﬁ BO[JbI, I‘pa)KI[aHCKOI‘O n I[OPO)I(HOI‘O
CTPOMUTENbCTBA He OOXOAMTCs 6e3 >kenme306eTOHHBIX TpyO. [JaHHBIe TPyObI IpefHa3HAuYeHbI IS
npoxna;u(m 11033 EMHBIX 663HaHOprIX pr6OHpOBO,E[0B, TpaHCHOpTI/IPYIOU_U/IX CaMOTEKOM 6bITOBbIe n
HPOI/IBBO,I[CTBeHHbIe KNIKOCTHU, aTMOC(beprIe I CTOYHbIE€ BObI. >KCII63066TOHHbIe 6e3HaHOprI€ pr6bI
I/ICHOJIbSYIOTC}I TaK K€ B 06YCTPOI‘/'ICTBe JINTBHEBbBIX KaHaJII/ISa]_U/Iﬁ BOJOCTOKOB, a TaK J)K€ Me)II/[OpaLU/IOHHbIX
cucremax.

C MoOMeHTa Oopranm3anuy IE€pBOro0 3aBOJa TEXHOIOTMA IIPOM3BOACTBA )K€)I€306eTOHHbIX I/I3II€HI/II7I
COBEPpLIEHCTBOBA/IACh I pa3BMBa/IACh. W ceituac oHO YK€ COBCEM HE IIOXOKE Ha TO, 9TO 6]31}10 B cepennHe
IBAIATOTO BEKa.

ITpon3BOACTBO >Kene300e TOHHBIX TPYO IpeacTaBysieT coO00J TeXHOOTMYHBIN MPOLIECC, IPOTEKAIOMMI
Ha HOBejillleM OOOpYAOBaHUM M CO CTPOIMM KOHTpO/TeM KadecTBa Ha BCeX 9Tallax M3TOTOBJIEHVIS
XKene306eTOHHBIX usfemmit. Crporoe co6moeHne Bcex TpeOoBaHmil U MpaBuI IPoljecca IPOU3BOACTBA
JKe/1e300e TOHHBIX M3/l TI03BOJIAET BBITYCKAaTh HA COBPEMEHHBII PBIHOK HAJEXHbIE, TPAKTIYHbIE 1
JIO/ITOBEYHBIE JKee300e TOHHbIE U3JIe/NA.

JKemeso6eToHHBIE TPYODBI UTPAIOT HE3AMEHNMYIO POJIb B CTPOUTENBCTBE, TAK KaK 0e3 HUX HEBO3MOXKHO
BBINIOJTHUTD KaHA/MN3ALMOHHYIO CUCTEMY IOfi3eMHOro Tuna. Kak nmpaBuio, B HacToslee BpeMsA A/ 3TUX
Ie/Iell MCIONb3YIOTCS IMEHHO Oe3HAIlOpHBIe TPYObI, TaK KaK OHM CIIOCOOHBI 00eCIeunTb CBOOOTHYIO
TPAHCIIOPTUPOBKY CTOYHBIX BOJ,.

BBupy Toro, 4Tto 3TV TPyOBI HENAIOT U3 TSDKENOro OeTOHA, OHM MOTYT OBITh MCIIO/Ib30BAHBI B TI060OM
K/I/IMaTe, B TOM YNCTIe U1 B TeX, Ije HaO/Moae TCsI BBICOKAsI CeiicCMMYecKast ak TUBHOCTb.

JKene306eTOHOM Ha3bIBAIOT COCTaBHOJ Marepuan M3 GeTOHa M CTamy, KOTOpbIe IIPY BO3IENICTBUU
BHEIITHVX CVJI MV APYTHX PaKTOPOB, BBI3bIBAIONIVIX BHY TPEHHIIE HAIIPSDKEHSI, pab0Tal0T COBMECTHO, KaK
OfiHO 1entoe. Byiyun NCKyccTBEHHBIM KaMHeM, 0€ TOH XOPOIIO COIIPOTHUBIIAETCS CKATHUIO U PACTSHKEHUIO.
9TO 3HAYNTENBHO OTPAHNYMBAET 00/1aCTh NIPYMEHEHNsI HeapMUPOBAaHHOTO OeTOHa.

HopmupoBaHHbI 6e TOH 130 €TaI0T IPUMEHSTh B TeX KOHC TPYKIIVISIX VIV VX 97IeMEeHTaX, KOTOpble paboTaroT
Ha pacTsDKeHVe MM u3rub, Tak Kak pasMepsl TaKUX 37IEMEHTOB ObUIM ObI HeIOMEpHO Oonmbiummu. [is
TOr0 4TOOBI M30€XaTh TAKNX HepallMOHATbHBIX KOHCTPYKINIL, B PACTAHYTOI 30He 6E€TOHHOTO 37IeMeHTa
NIOMEIIAIOT CTa/lbHbIe CTEPXKHU (apMaTypy), KOTOpble M BOCIPMHMMAIOT PACTATUBAIOIIVE YCVIIUA.
CxuMaroiye yeunus 00bI9HO BOCIPUHMMAIOTCS 6€TOHOM. ApMMpPOBaHue BO MHOIMX C/Ty4YasiX MOXKeT
0Ka3aThCsl BBITOJHBIM M B CXKAaTBIX 97eMeHTax. Kene306eTOH Kak CTPOUTEIbHBI MaTepuas obmagaer
PAIOM LIEHHBIX CBOVCTB. IIpouHOCTDb OeTOHa B Xe/me300e TOHHBIX KOHCTPYKIMAX C TeYeHVEM BpeMeH He
TOZIBKO He YMEHbLIAETCS, HO lake yBemunBaeTcs. XKeme306eToH o6maiaeT 3HAYUTEIBHON YIIPYTOCTbIO
¥ XOPOLIO COIPOTUBISIETCS AMHAMIWYECKUM HarpyskaM. OH sIB/IsIeTCSI OGHMM 13 Harboslee OrHECTOMKIX
MaTepyuajoB. B cioydae moxkapa CpaBHUTEIbHO HeOOJMBINON 3alUTHBIA C/IOM OETOHA IIpefOXpaHAeT
apMaTypy OT OBICTPOro HarpeBa /IO OIACHON TeMIepaTypsl M Kopposun. sKemne3obeTOHHbIE TPyObI
M3TOTABIVBAIOTCS U3 )KECTKOI OETOHHOI CMeCH C MICIIO/Ib30BaHMeM TeXHOJIOTUM BMOPOIIpecCcOBaHus B
CBA3M, C YeM IIPOAYKIA MMeeT BbICOKME TeXHIYeCKe XapaKTepUCTUKIA.

CraHpapTHble Noka3aTtenu 6e3HanopHOM Xere306eTOHHOWN TPYObI creayroLlme:
Besnanopusie pacTpy6Hsbie Tpy6s! (T TC):

Knacc 6erona: B30

Mapxka 6eTona: M 400

Boponenponnmaemocts: W8

MoposocToiikocTb: F200 Cormacno OCT 6482-2011
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Passutie MH>KeHepHOI1 MHPACTPYKTYPHI MTOA3EMHBIX KOMMYHIKAIWIZ BO BCeX CcTpaHax IIpOI/ICXOIH/IT
anMepHo 10 OfIMHAKOBOI CXeMe C MCIIONb30BAHMEM META/THUECKUX (CTaZbHBIX U qyryHHbIX) b

= HO/IMEPHBIX, JKe/1e30 6€ TOHHBIX, KepaMIYeCKIX U ac6eCT(_)ueMeHTHbIX Tpy6. PasHuifa muinb'B IpoLeHTe
VCTIOTIb30BAHNSA TOTO /I MHOTO BUJIA TIPU YCTPOJCTBE PA3NMIHbIX BUJOB TPYOOIPOBOSHBIX CICTEM. |
K mpumepy, B cTpaHax 3anajHoit EBpOIIbI IMBHEBBIX 1 KaHA TA3AI[MOHHBIX MHKEHEPHBIX cersax TpyOBI 13
TIO/IIMEPHBIX MaTep1a/IOB B OCHOBHOM JCIIONb3YeTCS [/IsI TPYOOIPOBOOB Auame TpoM He 6oee 500 MM.

. Ilpn ctpourenpctBe MaFI:I/[CTpaHbeIX TPy6ONPOBOJOB MMBHEBBIX ¥ KaHATU3AIVOHHBIX MHXEHEPHBIX
| cexeﬁ,cMcnoanOBaﬂmeMTp'y6‘p;maMeTp0MOTBOOMMMBbIme Jalie BCEroMCIOb3y 0 TCsKeNe306e TOHHbIE
TPYObl, PeXKe USrOTOB/IEHHBIE 13 KePAMIKIA /I YyTyHa IO IPUIIHE CBOEH JOPOTOBM3HEI.
[IpuunHbl UCTIONB30BAHNS XKeme306e TOHHBIX TPY6 NPy CTPOUTENHCTBE MHKEHEPHOI UHPPACTPYKTypbl
HO/I3eMHBIX KOMMYHMKAIIMIT O4eBUIHBI — 9TO MI3HOCOCTOMKOCTD ITPM BBICOKMX HArpysKax, HEeBBICOKas
CTOMMOCTb Ke/le300e TOHHBIX U3MeMIMif TaK M VX MOHTA, TOTITOBEYHOCTD, 3KOIOTMYHOCTD.
IIpn cTponTenbcTBe MH>KeHepHON MHPPACTPYKTYPBI MOA3EMHBIX KOMMYHMKAIMIT BO MHOTMX IOPOJax
TIpUMeHeH e Xee306e TOHHBIX TPY6 13 Iofia B rojl 3aHMMaeT 60/iee yBepeHHble Tosuiui. Kak mokasbisaet
JIONITOZIETHUIL OIBIT SKCIUTyaTallMyi VH>KeHepHbIX KOMMYHUKAIVIL U ceTeil, TpyObl U3 >Kenme3oOeToHa
IPOJO/DKAIOT OCTABAThCA OFHNMM M3 Hamboree IMpefIOYTUTENbHBIX. boree Toro, y >keme300e TOHHBIX
Tpy6 AmameTpoM cBbime 300 MM 'HeT ajbT€PHATVBBI IO PAAY NPUUYMH U3-32 CBOEN IMPAKTUIHOCTI,
JIO/ITOBEYHOC TY, SKOHOMUYHOCTI, ¥ IIOCTIEAYIOMIEL0 YA00HOro 00Ty X1MBaHNUsA TPYOOIPOBOJOB.
K nipumepy, GbICTPOTA i HU3KE 3aTPATHI HA 3AMeHY B C/TyJae TIOBPEK/IeHN yIaCTKOB KaHa TH3aI[MOHHOIT
ceTu gyrameTpoM 300 MM 1 BbIIIIe, O4MCTKA TPYO OT JOHHBIX OT/IOXKEHMI ITy TEM ITPOKAYKIL TPy O OIIpOBOJIOB
T07] TIOBBIIIEHHDBIM IaB/IEHNEM MY MeXaHMYeCKOI OYMCTKOM MeTal/IN4eCcKIM epIIOM.
B cBoro 04yepenb, OUNCTKA BBIIEYKa3aHHBIMU CIIOCOOaMu TPy6 M3rOTOB/ICHHBIX V3 [IPYTUX MaTepuanoB
MOXKeT IIPUBECTH K UX flehOpMaLIUy U BBIXOfa TPYOOIPOBONOB M3 CTPOS 13-3a IOPLIBOB. YCTONYNBOCTD
XKene300eTOHHBIX TpyO Ha NpoMep3aHNe U 3aMep3aHie TPAHCIOPTUPYEMBIX XUJKOCTEH eIé OTHO

U3 TTaBHBIX IIPEMMYIIECTB - HNU3KNE U BBICOKVIE TEMIIEPATYPbl HE OKAa3bIBAlOT HMKAKOI'O HEraTMBHOI'O
B/IMSAHUSA Ha >Kele300eTOHHbIE TPY6IJI 13-3a BBICOKOI IIPOYHOCTN Ha pacHIVpE€HMNE, TOrja Kak TPY6I)I,
M3TOTOBJ/IEHHDbIC 113 NPYIIX MAaTE€PpUajIOB I1O0[BEPIKEHBI I[e(l)OPMalH/[I/I " IIOJIOMKaM.




« 3aBopm uMeer co6CTBeHﬁy10 nmaboparopuio, Iue
CIIeLMa/INCTBl IPOBORAT OTOOP ¥ VICHBITaHNE
VHEPTHBIX MaTepuaaoB, OETOHHBIX O00OpasIoB,
1nofi60p cocraBa 6eTOHA 3a[JaHHbBIX XaPAKTEPUCTHK,
KOMIIIEKCHO@ VICTIBI TaHJie 0 € TOHHBIX KOHCTPYKIIVIA.
o [IIpn mpoussomcTBe TpyO WMCHONB3yeTCA
0ECKOHTAKTHBII CBAPOYHBIN ammapar HeMEIKOTO
IIPOV3BOJCTBA, KOTOPBIIA OCYIIEeCTBIAET
HaBMBKY M CBapKy apMaTypHBIX KapKacoB I
xene3obeToHHbIX Tpy6. Kommiekc ympasisercs
KOMIIBIOTEPHOM CUCTEMOI, KOHTPONUPYIOLIEN BCe
HapaMeTpbl

IIPOVM3BOJACTBA.

o DBeTon - Hambonee 4acTo IpUMEHSEMBIN B
CTPONTENbCTBE MaTepyasI 3a CYET HeMa/IbIX IIOJIOKUTETbHBIX CBOVICTB - JJOITOBEYHOCTH, OTHECTOMKOCTIL.
9TO 9KONIOTMYECKI YNUCTBIV MaTepyal, COCTOSINI U3 CMeCH IIeCKa, IeOH, IleMeHTa Y BOIbIL.

o 3aBoj OCHAIIEH BHICOKOTEXHOJOIMYHBIM OOOpyZOBaHMEM HEOOXOOVMOIO IS IIPOM3BOACTBA
VI3JIe/Nil MIMPOKOTO aCCOPTVIMEHTA, KOTOpOe IPYUCHIOCOOIEHO K MOMEHTAJIbHOI NIepeHaIajjKe, B CIydae
IIOTPeOHOCTY IIepexofia Ha IPOM3BOJCTBO MHBIX O€ TOHHBIX VI3/Ie/INIL.

= JVcnonp3yeMblil MeTOJ, IIPOM3BOACTBA JKele300e TOHHOI PO YKIINMN - OTyCYyX0e BUOPOIpecCOBaHMe.
[oTOBas MPORYKIVA IPUTOfIHA K VICIIO/Ib30BAHMIO y>Ke Ha BBIXOJIE C He0 OXOVIMBIMY 9KCIUTYaTallVIOHHBIMU
CBOVICTBaMM M (QU3VMKO-MEXaHNYECKVMY XapaKTepPUCTUKAMMU: IPOYHOCTBIO, BOMOIOIIOIICHIEM,
MOPO30YCTOMYMBOCTBIO 11 He TpeOyeT manpHeleil nepepaboTku. Ilpy atom, 3a c4€T IpUMEHAEMOTro
MeTOJa reoMe TPUYeCKye ITapaMeTPbl M3e/INil TOYHBI, aPXITEKT Y PHas BHIPA3UTETbHOCTD BBICOKA.

« OTK 3aBopa ocylecTB/IsIeT KOHTPOIb COOTBETCTBVS HMPOAYKIMM YCTAHOBJICHHBIX TpeOOBaHMAMM
I'OCT Ha Bcex aTanax Npou3BOJCTBA IPOXOIAT UCIIBITAHNA HAa IPOYHOCTD /1 BOZOHENIPOHNIIAeMOCTb.
 3aBOj rapaHTMpPYeT CBOMM MOTPeONUTEIAM, YTO 3asABJIEHHOE KaueCTBO IPHOOpeTaeMoil MpORYKIIN
coorBeTcTBYeT BceM [OCTaM 1 moaTBepXKiaeT 3TO Iy TEM BBIAAYY IACIIOPTOB Ka4eCTBa Ha PO YKIVIIO.

3. CTpyKTypa XKene3o6eToHHbIX TPYO.

3.1. Tpy6bl, MMeronyie LVUIMHAPUYIECKYI0 (GOPMY IIPOITYCKHOTO OTBEPCTHA, B 3aBYCYMOCTH OT HAPY>KHOM
reoMeTpIYecKoil GOpPMBI 11 BUJIa COENVHEHVA IOAPA3Ie/NAT Ha pasHble TUIIBL. 3aBOLOM IIPOM3BORNUTCA
Tpy6a tuna TC - nymHgpyYeckye pacTpyOHbIe C YIIOPHBIM OYPTUKOM MV CTYIIEHYATOi IOBEPXHOCTHIO
BTy}IO‘IHOI‘O KOHIIa pr6bI I CTBIKOBBIMI COCOMHEHUAMMU, YH}IOTHHCMI)IMI/I PE€3MHOBBIMU KO/IIbLIAMIU.

3.2.)Keneso6eroHHas 6e3HanopHas pacTpyOHasA TPy6aM3roTaBIMBaeTCs BCOOTBETCTBIY C Je/ICTBYIOIIM
IOCT. Kommanusa c ILelbl0 yCHMIEHUA IPOYHOCTHBIX XapaKTEPUCTUK BBIITYCKaeMON IPOAYKLNUK
yBemmunaa Ha 25 % TOMIIMHY CTeH TPyo6.

[Tonesnas (paboyas) mmHa TpyO cocTaBisaeT 2,5 MeTpa.
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3. TepModToﬁKOCTb M NOXapo6e30NacHOCTb. DKCIUTyaTaIs USENNS B UATTA30HE OT
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12 npeunmyuiecrts ucnonlbsoBaHml '>'Kene306e'rot|Hb|x pr6:-
I i

1. BbicoKasi NpPOYHOCTb Ha c>|<a1'ue 7] TpeH.IMHOCTOMKOOTb chmqmm K ch6aHI/IK) u He
TIOfIBEP>KeHbI JiepopMarivi. G
2. Koppo3nnHasa CTOMKOCTb, a TaKXKe YCTOMYUBOCTb K XMMUYECKUM 1 OMONOrM4eckum
cpen,aM MSHGHI/IH ns3 >1<e)1e306eTOHa YCTOI/I‘{I/IBI)I K XI/IMI/I‘-ICCKI/IM n aFPeCCI/IBHbIM
TpchnomepyeMiﬂM >KI/IIIKOCT5{M n cpe,uaM I/IX pacnonox(eﬂmi,

-40 C° pgo + 50 CO Bbicokas MpPOYHOCTH Ha PpacuUIMpeHMe B ClIydae 3aMep3aHus
TPAHCIOPTUPYEMOIL )KUAKOCTI. YCTONYNMBOCTD K OTKPBITOMY OTHIO. |

4, 3KOJ10WHHOCTI= Hpop;yKn;I/m M3TOTABIMBAETCS U3 l'IpI/IpOI[HbIX MaTepuasoB U MOAIeKUT
BTOPUYHOI TIepepaboTke;

5. OKOHOMMYHOCTbIpyObl M3rOTaBIMBAIOTCA U3 JOCTYIHBIX OTEYeCTBEHHBIX CHIPbEBBIX
MarepyanoB (HE3aBUCUMBI OT MMIIOpTa). JONIMit cpok CIyXOBl MCKIIOYaeT MOCTOSHHbIE
3aTpaThl HAa PEKOHCTPYKIIMIO U pEMOHT TPy OOIIpOBOOB;

6. YCTOMYMBOCTb K U3MEHEHUIO FPYHTOBbIX BOA. He mojiBepykeHbl CMEHE MOIOKEHS TIO]
BO3JIeJICTBUEM I'PYHTOBBIX BOJ] O/1arofiapsA 3HAYUTEbHOMY YAETbHOMY BECY.

7. CratMyeckas YCTOMYMBOCTb pPa3mMepoB. CocoGHOCTh COXPAHATh TapaMeTphl
IIOJIO’KEHM A IIOC/IE IIpEKpalleHNA HeﬁCTBMH BO3MyLIaOIINX CUJI, CTpEMAIINXCA NU3MEHUTD
9TN IIapaMETPhbI.

8. Bbicokas BoponponyckHasi CMOCOOHOCTb (K03 duiMeHT I11epOXOBATOCTU IO
Mannunry - 0,011) BxogHoe ceyeHue He 3aTOIUICHO U Ha BCEM NMPOTSDKEHMM TPYObI IOTOK
nMmeeT CBO60,‘IIHYIO IIOBEPXHOCTD;

9. fepMeTUYHOCTL W BOAOHENPOHULLAEMOCTb. [epMeTMYHOCTD TP MOHTAXe
TpyOOIpoBOAa 3a CYET YIUIOTHUTEIBHBIX KOJIEL] M CMa30K

10. YcTONUMBOCTb K MCTUPAHUIO. BoicoKast CIOCOOHOCTD IPOTUBOCTOATH MEXaHITYECKOMY
IIOBPEXEHMIO TPV TPEHNUIL.

11. YCTOMYMBOCTb K OMUCTKE NoA BbICOKUM AaBreHueM. Boiiep)X1BaloT JJaB/IeHe IpK
npombIBKe 710 300 6ap.

12. lonroBe4yHOCTb. Cpok skcryaranum ot 50 u 6oree feT.




‘ d L_.__'. = L = i:'. ik b e TR

BHemmuit Buf 11 popma Tpyo.

' BeéHaHoprIe ngaCTPY6HHe Tpy6sI (Tnma TC): |
g e - BHYTPEHHMII fyiaMeTp,  S- TOMI[UHA CTEeHK,
dg- BHEImHMIL uameTp, - L - pnuna 2500 mm
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3.4. JImaMeTpbl YCIOBHOTO IPOXOfa BBIIYCKaeMbIX Tpy6 (BHyTpennme) D300, 400, 500, 600, 800,
1000, 1200, 1250, 1400, 1600, 1800, 2000, 2200, 2400 MMm.

3.5.  TpyObl mo Hecy1ieit ClIOCOOHOCTH MOPA3METISIOTCS Ha MATh IPYIII P pacuéTHOI BBICOTE 3a-
CBINKY TPYHTOM JIO BepXa OCHOBHOJ IIVIMHPUYECKOI YacTy TPyOb! o npuHunmy: I - He 6oee 2 me-
TpoB, II - He 6oree 4 MeTpoB, III - He 6oee 6 MeTpOB, IV - He 6oree 8 MeTpoOB, V - He 6oee 10 MeTpOB.

3.6.  JKemezobeToHHBIE TPYOBI UMEIOT YCIOBHOE 1 rpadmdeckoe ob6o3HadeHme K npumepy: TC 80.25-4
I'OCT 6482-2011, rae TC - o3HavaeT T TpyOsI, «80» - BHy TPEHHMII JUaMeTP B CAHTUMETPaX, «25» -
JIMHA B lelIIMeTpax U «4» - 03HaUaeT K/1acC HaTPY3KIL.




- ‘ 3:7.. Texx]lmquKI/[e napameTphl Tpyd, | @ Ry (Y R ol
A HaumenoBanue AOATORINER YA | D o Tosmmuna . Macca Hecymaﬂ.'cﬁocoﬁﬂoc;b
i 2KeJ1e300eTOHHBIX BACHGTa TDYGRI 'BHYTPEHHUI b 1“ CTeHKH.S _r.mnesna.n. m}:lenmf | (BBICOTA 32CHINKH |
n/n Rl e oD MOrOHHBIX MeTpax @y BHEWHMIi(mm) (onih) i HHA ® o)
CCII PK 8.04-08-2021 ! |1 (mm) = B AL b kb '
=L 1 | TC30.25-3(4,5) - 241-702-0201 300 410 DTS5 L TRt 047 | . 70 6-8-10 merpos
2 | TC 40.25-3 (4,5) 241-702-0202 T 400 5208 60 *% 2500, 14" 056 ' 110'6-8-10 meTpoB
|| TC'50.25-3 (4.5) 11141-702-0204 500 630 AEEREL 2500 0.84 | 7106-8-10 metpos
y 2 :I 4 | TC 60.25-3 (4,5) 241-702-0205 600 740 W71 2500 | 1512 ' 10 6-8-10 meTpoB
TC 80.25-3 (4,5) 241-702-0206 iy ! 1l ' KR
i 5 | TC 80.25-3 Ix (4.5) (c '241_702_0401 800 w970 85 2500 1.8 | 710 6-8-10 meTpoB
| (byTepoBKOii) i : 5
i e i ¢ e i 241-702-0207 b
6 | TC 100.25-3 [x (4,5) (¢ T IV 100005 FINR 1200000 M L a5 2500 2 710 6-8-10 MeTpoB -
(yTepoBKoOii) 1 h ] i
TC 120.25-3 (4,5) 241-702-0208 k ] ok A N | 4
7 | 'TC 120.25-3 IIx (4,5) (c 4127030403 1200 1430 115 2500 3,5 110 6-8-10 MeTpoB
(yTepoBKOii) a2
‘ TC 140.25-3 (4.,5) |k 241-702-0210 : A 1 : y
' |+ 8- TC 140.253TIX (4,5) (¢ B oo e 14.00 : .1,660 130 2500 4,5 710 6-8-10 MeTpoB
(yTepoBKOii) s
TC 160.25-3 (4,5) 241-702-0211 1 !
9 | TC 160.25-3 TIx (4,5) (¢ b S o0 005 1600 1880 140 2500 5.2 110 6-8-10 MeTpoB
(yTepoBKoii)
TC 180.25-3 (4,5) 241-702-0212
10 | TC 180.25-3 (4,5) (¢ 1800 2120 160 2500 6,44 10 6-8-10 meTpoB
\ g)y@omﬁ)(_ ) ( 2417020406 )
TC 200.25-3 (4,5) 241-702-0213
11 [ TC 200.25-3 IIx (4,5) (c 41 00-0408 2000 2340 170 2500 7,8 110 6-8-10 MeTpoB
(yTepoBKOii)
TC 220.25-3 (4,5) 241-702-0214 %
12 [ TC 220.25-3 TIx (4,5) (¢ 241-702-0408 2200 ] t 2500 4 110 6-8-10 meTpoB
(yTepoBKOii)
TC 240.25-3 (4,5) 241-702-0215 | g
13 | T7C 240.25-3 TIx (4,5) (c N 041.700-0409 2400 * * 2500 * 110 6-8-10 MeTpoB
(hyTepoBKoit)

3.8. JomonHuTeNBHBIE TPeOOBAHNS K TPybam

KoMIutekTyromye yIoTHUTeIbHbIE MaTepuanbl A TpyO, NpefHa3Ha4eHHbIe I SKCIUIyaTaluyu B
YCTIOBVAIX BO3JENCTBMA arpecCUBHOM M OMONIOTMYECKV aKTUBHON Cpefbl, JO/DKHBI COOTBETCTBOBATH
IOIIOTHUTE/IbHBIM TPeOOBaHMAM, YCTAHOB/ICHHBIM B IIPOEKTHOI JOKYMEHTALUIL.

Tpy6bl, nprMeHsAeMble B KaHAIM3ALVIOHHBIX KOJIEKTOPAX C CUIBHO arpecCUBHON CPefoli, JJO/DKHBI
VIMETb BHYTPEHHEE 3alMTHOE IOKPBITHE, BUJ, M TEXHUYECKNE XAPAKTEPUCTUKMA KOTOPOTO MIO/IKHbI
COOTBETCTBOBATH YCTAHOB/ICHHBIM B Pab0YNX YepTeXKax MV IIPOEKTHON TOKYMEHTAIIVM J YKa3aHHBIM B
3aKase Ha M3TOTOBJIEHME TPYO.

Tpy6sI MOy T IPUMEHATHCA Ha TEPPUTOPVAX CO CPETHET TEMIIepaTypoil HApy»KHOr0 BO3[yXa Hanboee
XOJIOIHOM IATUIHEBKN - He HibKe MuHYC 40 C° ¢ ob6ecneyeHHOCTBHIO 0,92 PacyéTHBIN CpOK 9KCIITyaTaln
TpyO - He MeHee 50 JeT.

4. CoenyHeHne Tpy6

JKenezoberonHnas 6e3HanopHas JKenezoberonnas GesHanopHast

Tpyba ¢ PpyTepoBKOit Tpy6a ¢ pyTepoBKOIt




41. [Ins repMeTM3anuy CTBIKOBBIX COEAMHEHMII TPyO IPUMEHSAIOT YIUIOTHUTETbHbIE KO/IbLIA U3
9/TAaCTOMEPHBIX MATEPMAJIOB, HAIIPUMEP, PE3MHbI KPYIJIOTO W/IM TpalelMeBUIHOTO CEeYEeHUA U
COOTBETCTBYIOT TPeOOBaHUAM HOPMATUBHBIX JOKYMEHTOB.

Ons tpy6 ¢ BHyTpeHHumu amamertpamu 300, 400, 500, 600, 800, 1000, 1200 MM WCHONB3YIOTCS
YIIOTHUTE/IbHBIE PE3UMHKM C 3ayceHLlamu, a A guametpos 1400, 1600, 1800, 2000, 2200, 2400 mm -

KJIVTHOBUTHAS.
JKenesoberonusle TpyObl 3aBofa NPy MOCTaBKAaX IOTPEOUTENAM KOMIUIEKTYIOTCS YIUIOTHUTETbHBIMU

KO/IbLIaMy HeMellKoii Mapku DS, KoTopble M3roTaBnmBaeTcs U3 CTUpoi- Oy TagueHoBoro kayuyka (SBR) ¢
TBEPHOCTHI0 40 £ 51 45+5 MeXX]yHap OGHBIX eAVIHUL ITTIOTHOC T Kay4yyka (IRHD) mnm n3 akpunorut pu-
OyragueHoBoro kaydyka (NBR). Marepuanbl ycTOMYMBBI K BO3JECTBUIO KaK OOBIYHBIX, TaK M
arpeccUBHBIX CTOYHBIX BofI. Kobiio DS AB/IseTCA KOMIPECCHOHHBIM YIUIOTHUTETbHBIM KOMbI[oM. OHO
VICIIO/Ib3YeT BBICTYII MJIM T1a3 Ha OCTpye TPyObl, KOTOpble 00eCIeYNBaOT TOYHYIO TOCA/IKY YIIOTHUTEIA.
BoimyckaeTcs ¢ pasnudHbIMU IPOPIIAMI MONIEPEYHOTO CeYeHM.

CTBIKOBOE COeiMHeHNEe TPYO NOHKHO 0OecredrBaTh MOBOPOT TPyOOIpOBOAia HA Yyro He MeHee 1°30.
IIpuMeHeHMe YIUIOTHMTENIbHBIX KO/Tell obecleuyrBaeT HaA&KHYI TepMeTM3alio. brmaromaps
3¢ PeKTUBHON TEXHOTIOIUM COeAVHEHNUA TPYO MOCPENCTBOM VCIONIb30BAHMA YIUIOTHUTEIbHBIX KOJIeL]
06pasyIoT HaJ&KHOE COeIMHEHNe.

[IpeumymiecTBa IpyM MOHTaXe TPyOOIpOBOAa u3 KelMe300eTOHHBIX TPYyO ¢ MCHIONIb30BaHMEM
YIIOTHUTE/TbHBIX KOJIEIL:

o 6a/TaHCHPOBKA ITOTOKOB AMHAMMUYECKUX HAaTPY30K;

¢ ONITMMAJIbHOE N0 POpMe KIMHOBUJHOE YIUIOTHUTETbHOE KO/IbLIO

s coYeTaeT IETKOCTb MOHTaXKa TPYO ¢ MaKCUMaIbHO BO3MOXKHOU HaE&KHOCTDIO TepMeTU3 AL M.

« 0OmazaeT 6OMBINOI ITOBEPXHOCTDHIO IIPY/ICTAHNA.

* MOXKET ITOCTAB/IATHCA B HE3AKPEINTIEHHOM COCTOSHNM;

* OTCYTCTBUE Ie()OPMAIVIOHHBIX Pa3pPbIBOB;

e COe[IIHEHNe He TaéT yCaKy MM IPOCAaIKY TPyOOIpOBOAa B MECTaX CTBIKA, KaK B C/Ty4dae MMOBPEXK/eHS
PaCcTBOPHBIX IIBOB, TaK ¥ IIPOCAJKV TPYHTA;

* YCTOMYMBOCTD YIVIOTHUTENbHBIX KOJIEL] K Pa3/IMYHBIM aTMOC(HEPHBIM BO3/IeVICTBMAM U MOPO3aM;

« oO/IervyaeT LIEHTPOBKY TPy6 Oaropaps cBoeit KIMHOBUAHON (popMe.

* YCTOMYMBOCTD K BO3JIEMICTBUIO BBICOKMX CPE3bIBAIOLIMX YCUINIA.

e COOTBETCTBME YIUIOTHUTENbHBIX KOJIEL] MUPOBBIM CTaHAAPTaM;

e VIUIOTHWUTETIbHBIE KOJbIIA OOMafaloT BBICOKMMM OSKCIUIyaTallMOHHBIMU —XapaKTepUCTUKAMIU,
HO3BOJIAIONIYI0 OOecle4rBarh IOMHYI0 TepMeTH3AIUI0 CTBIKOB TPYOOIIPOBOZia ¥ HEORMHOKpPAaTHOE MX
IIpVMIMEHEHNE.

C menbio obnerdeHusA CKOMbXEHMSA TPyO IpM MOHTaXe TPyOONpOBOAa YIUIOTHUTE/IbHbIE KOJIbIIA
IIOKPBIBAIOT CMa3KOIA.

Pexomenpianiiy 1o XpaHeHUIO pEe3MHOBBIX YIIOTHUTENIEN

o Temneparypa xpaHeHus fo/DKHa ObIT HipKe 25 ° C.

o VIUIOTHUTENMM RO/DKHBI OBITH 3aIUMIEHBI OT IPSAMOIO BO3JEMICTBUA CBETAa, OCOOEHHO CUIBHOTO
COJTHEYHOTO CBETA M ICKYCCTBEHHOTO CBETa C BBICOKUM COZlepXKaHMeM yIbTpaduornera.

o VYIUIOTHUTENIN He JO/DKHBI XPAaHUTbCSA B IOMEILEHNM, COfeprKalleM 006O0pyfoBaHMe, KOTOPOEe MOXKET
IIPOU3BOJUTD 030H, KPOME TOI'0 BPEJHO BO3/IeICTBIE PTY TH, 1yTOBBIX JTAMII U IIPUO OPOB € 3NIEKTPUIECKAM

BBICOKVIM HAIIPSDKEHMEM, KOTOPbI€ MOTYT BbI3BaTb MICKPEHNE VIV JJIEKTPUIECKIIE pa3pAabI.

o YnmoTHUTENMNU JOJI>KHBI XpPAaHUTDbCA 6es HaIIpAYKEHU A, JaB/ICHVA VIV OPYTUX ,I[e(bOpMaLU/HU/I, OKa3bIBa€MbIX
Ha HuX. Taxke He AO/DKHDBI XpaHUTBHCA B IIOJBEMICHHOM BIUIE.

o YymoTHUTENMN AOJIKHBI COAEPIKATbCA B YMCTOTE B TEYEHNE BCETO BPEMEH XpaHEHNA.




42. KenesoberonHas Tpyba c GyTEPOBKOIL (C TAPOU3OIALIEIN) '
DyTepoBaHHbIE )Kee300e TOHHbIE TPYObI 0071a/{al0T HAMMEHDBIINM [YPABINIECKIM

CONPOTUBJICHNEM CPEJIU BCEX a/IbTePHATUBHBIX MaTepUasIoB, 4TO 06ecrednBaeT MUHUMA/IbHBLIA YTOT

3aJI0)KE€HNS KOJJIEKTOPOB, O3BO/IASA 9KOHOMUTD Ha Bo3BeneHny nossimaonmx KHC. CkopocTb

IIOTOKA YBe/IMYMBACTCS, TIPEOTBpAIas 3a1MBaHNe. AHKepHBIN JIUCT 06/ajaeT MITHMMA/IbHBIM

k09 prieHTOM abpasUBHOTO M3HOCA, YTO II03BOJIACT IPUMEHATH QyTepoBaHHBIE TPYOBI B

KOJ/UIEKTOPax ABOVIHOTO Ha3Ha4eHNsI (IMBHEBBIX 1 (DeKaIbHBIX).

. A TaxoKe HY>KHO OTMETUTD IIPUMEHeHNe >Ke/le300e TOHHOM TPYObI ¢ pyTepOBKOII /LA ITepeMeleH A
TOIUIVBHBIX U IPYTUX XXUJIKOCTEI TEXHIYECKOTO IIpejHasHaYeH sl HallpyMep: O€H3VH, XVMIKATBI U
npouee. TpeboBaHnA K 6€30IaCHOCTY TAKMX TPAHCIOPTMPOBOK HAMHOTO BBIIIE, YeM /LA BOABL,
[I09TOMY Ha BHYTPEHHEI 4acTu TPyObl IpuMeHsieTcs: PyTepOBKa, 3aUIMIIA0IIEE CTOK OT XUMUYECKOTO
BO3/IeJICTBIIA U HUBEMPYIOliee BO3HMKAOIee HaIIpsyKeHNe.

OJHMM 13 BECOMBIX TIOKa3aTeleil ABAeTCS SHAUUTENbHASA SKOHOMIUSL, IOCTUTAETCA 32 CYeT
KOMOWHAIVM BBICOKUX IIPOYHOCTHBIX CBONCTB JKBV 1 pyTepoBOoIHOTO C/10s1, 06eCreunBaroIiero
a6CO)IIOTHYIO TUIPOU3OJIALMIO U BbICOYAMIINI YPOBEHD XMMIYECKOM 3aINUTHI.

JKenezobeToHHbI Ko/IeKTOp 6€3 PyTepoBKy 06/1aaeT CpoKoM cayx6s! 1o 50 meT. Cpok cy KOs
KOJZIEKTOpa, PyTepOBaHHOTO IT0 TEXHOIOIVN, 00/1afiaeT CpOKOM Cay>x0bI He MeHee 100 yteT. B cirydae
IIpOBefieHNsI PaboT 110 BOCCTAHOB/IEHWIO IMAPOU30/IALMOHHOTO CI0SI CPOK CITYXKOBI MOXKET OBITH
yBe/IN4eH BIIBOE.

Knaccndukarys, ocHOBHBIE ITapaMeTpBl ¥ pa3Mepbl

TC - nyummHApUYeckme pacTpybHbIe C yIIOPHBIM OYPTUKOM MIN CTYHEHYATON OBEPXHOCTHIO
BTY/IOYHOTO KOHIIA TPYOBI ¥ CTBIKOBBIMY COCIVHEHVISIMM, YIUIOTHAGMbIMYU PE3VHOBBIMY KOJIbLIAMY VI
APYTMMU 3/1aCTOMEPHBIMM MaTepyaniaM;

JKenezobeToHHbBIe TPYOBI MMEIOT YC/IOBHOE U rpadmyeckoe 0603HaYeHNe K IPUMEpY:

TC 80.25-4 IIx TOCT 6482-2011, rie TC - o3Havaet tum Tpy6sl, «80»-BHYTPEHHUI AMaMeTp B
CaHTUMeTpax; «25»-I/IHa TPYOBI B leLMMeTpax; «4» O3HaYaeT K/IacC HarpysKu; «[I»- moHIDKeHHas
IIPOHMI]AEMOCTb O€TOHA K BO3/IEVICTBUIO arpeCCUBHOI CPEMIbl, «X»- XMMIYECKY CTOMKIIT II0Ka3aTeNb
BHYTPEHHETO 3alVITHOI'O TOKPBITY.

[IpenmyiecTBa )ene306e TOHHBIX O€3HAMOPHBIX TPYO ¢ 3aUTHON (PyTEPOBKOIL, BBIITYCKAaEMBIX B

cootBercTBUM ¢ [OCT 6482-2011

* 9KCIUTyaTalMIOHHAs HaJ/IeKHOCTb, 00YC/IOBIEHHAs )KECTKOCTDBIO KO/IBI[EBOTO CeueHMs TPYO,
II03BOJIAIONIEN YKJIa[IbIBATh VIX Ha TPYHTOBbIE OCHOBAHYIA IIPY BBICOTE 3aCBIIIKY (HaJ| BEPXOM TPYObI)

1o 10 m;




ON'TMMaJIbHAs MAaTePIAT0EeMKOCTD JKe/le300eTOHA M YCTOYMBOCTD €T0 K BHEIIHVM HarpysKkaM Ipu
IpUMeHeHNN TPy6 COOTBETCTBYIOMIEN TPYIIIbI II0 HECYIeil CIIOCOOHOCTH;

‘HMGCTHaH n I06].1.18.51 YCTOﬂqMBOCTb B COCTaBE pr6onp03011a B CpaBHEHNN C TPY6aMI/I 3 1IracTMace; -

BbICOKOE CONMPOTUB/IEH e BCIIBITUIO (32 CYeT COBCTBEHHOTO BECA) MPY BBICOKOM YPOBHE MM
BpPEeMEHHOM IOIbeMe I'PYHTOBBIX BOJ; ' '

YCTOMYMBOCTD K BHICOKMM ¥ HUSKVM TEMIIEPATyPaM, HETOPIOYECTb;

BBICOKAs JJOITOBEYHOCTD — 6ostee 100 et (60/MbINHCTBO KaHAIM3aLMOHHBIX KO//IEKTOPOB 13
JKee300eTOHHBIX 0e3HAIOPHBIX TPYD, HOCTPOEHHBIX B Havasie 60-X rofj0B IPOIIIOTO BeKa, 10 CHX
nbp HOPMAJIbHO 9KCIUTyaTUPYIOTCA);

IIPOCTOTA MOHTa)Ka I OTHOCUTENBLHO HEBBICOKAs IIeHa NPV M3TOTOBIEHUN TPYO 13 MECTHBIX
MaTepuasoB, B TOM YKc/Ie 0 3G GeKTUBHBIM TeXHOTOIVAM BUOPOIPECCOBAaHNA VN /INThS;
HOBBIIIEHHAs IPOIYCKHAsA CIOCOOHOCTD (K09 PUIIMeHT IrMApaBIMIeCKOro TpeHMs KaK y Tpy6 us
HO/IMATIIEHA) U HEVI3MEHAEMOCTD KOJIbIIEBOTO CeYeHNs TPYO;

' KOppO3UOHHaA CTOMKOCTD MaTepumaia, 13 KOTOpOro M3roToBjI€HA 3alJITHAA (I)YTCPOBKa (HOIII/I3TI/I}I€H

Huskoro fasienus (ITH]I), BeimonHeHHBIT B pOpMe TUCTOB);

I/TajIKasi TPA3€0TTANIKMBAOLIAsA BHYTPEHHASA IIOBEPXHOCTD NOIMATUIEHA IPEJOTBPAILAeT
obOpa3oBaHIe JOHHBIX OTIOXKEHNIT;

BBICOKasI M3HOCOCTOMKOCTbD;

BBICOKasI IPOYHOCTD (PyTEPOBKM U HALEKHOCTD €€ MEXaHNYeCKOTo 3aKpeIieHNs B 6eToHe 3a cueT
UCTIO/b30BaHNUA IMCKPETHBIX aHKePHBIX 371eMeHToB Tumna V-LOCK;

IIO/THAasI HEITPOHMI[AeMOCTD TPYO KaK Ji/Isl CTOYHBIX, TaK U [/ TPYHTOBBIX BOJ (aHKEePHBIE 57IEMEHTBI
¢dyTepoBKM 00ecreYNBaOT BOCIPUATYE MHPUIBTPALMOHHOTO TUPOCTATIYECKOTO IABICHNS MEX/Y

6eToHoM 1 yTepoBkoit He MeHee 0,3 MIIa).
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4.3. Xene3o6eToHHas CMOTpOBast KaMeph (PacnpeneHmTeanaﬂ KaMepa) TR PN - 8
Jna coeguHeHusA TPyO pasHBIX pa3MepoB IIPOU3BOLUTCA Ky60BI/I,Hﬂ-Ia}I CMOTpOBa}I KaMepa ;UIJ!
pacriperiefieH st BOfIbI C BBIXOTIOM ITOfI BCe IMamMeTphl TPyO. & ' W WU )

CrouHble } Bo,ubl V1 XO3SVICTBEHHO OBITOBAs KaHaIM3aLis MOTYT IIOCTYI‘Iai"b Ha O4NCTHBIE COOpY)KGHI/IH TIOML ¥ St oy
- v TpybOIpOBOAY WMIN IO CaMOTe‘-IHOMy komexTopy. CrouHas Bofa n XO?;HI/[CTBGHH"O ObITOBaA
KaHa/IM3a1s Yepes BOTOCTMBHbIE OTBEPCTHA TIOCTYTAET B MPUEMHbIE KOMOTIIIbE omo;mmmx Tpy6. -
PaBHOMepHOE pacIIpefeneHite BOMb i 0CAAKOB 10 OTHETBHBIM COOPYKEHMAM MOKET GbiTh JOCTUIHYTa
PV TIOMOIY TaK Ha3bIBAEMBIX pacIpefeIUTeIbHBIX KaMep, OHA 13 KOHCTPYKTVUBHBIX PasHOBUIHOCTEN

. KOTOpBIX TIOKa3aHa Ha puc.1. i i

Ly _PasmMepeI Kamep 3aBUCAT OT np(‘)nyCKHOM CHOCO6HOCTI/I OYVICTHBIX COOPY>KEHMIA 1 m/laMeTPOB pacTpy6HbIX

TPy, KOTOpbIe OHU COEAMNHAIOT. | R ) \

! ' '
I | 5
. G : |
Kamepa B paspese Ipyu MOHTaXe

Knaccndukaumsa no npeaHasHauyeHUIO KaHaAM3aUMOHHbIX CUCTEM:

K1 — Xo3AaicTBeHHO-6bITOBaA (xo3dpeKanbHas). BbiBoA, 3arpA3HEHWUI, CBA3aHHbIX C Ye/10BeYECKOM
XU3HeaeaTeNbHOCTbI0. X03deKanbHaa KaHannsauusa bbiBaeT MeCTHOM, TO eCTb 060pyAyeTcA B KOHKPETHOM
3[,aH1U, U LEHTPAIM30BaHHON — 06LLLErOPOACKON.

Mpu co3aaHMm X036bITOBOM CETU YYUTbIBAETCA, YTO OTBOAALLME MArMCTPaam OT CaHTEXHUKN 06opyaytoTca
rmapo3aTBopamu ANs NPeaoTBpaLLeHUs NPOHUKHOBEHMA BO3AyXa HapyKy. DTU Tpybbl NPUCOEAMHAIOT K
CTOSIKaM, Yepe3 KOTOPble CTOKU YXOAAT B LLeHTPasibHYO CETb NN OYMUCTHOE YCTPOMCTBO.

K2 — JlIusHeBas. YaaneHue BoApl C NOBEPXHOCTU, 06pa3oBaBLLeinca BCeACTBME BbiNadeHMA A0XAA U cHera.
Crofia OTHOCUTCA M APeHaXKHan KaHaiM3aums, Heobxoanumas Ans oTBeAeHUA U3NMILHEN NOANOYBEHHOM BAarW.
[naBHOM GYHKLMEN NMBHEBKM ABAAETCA cObMpaHMe M OTBOA, AOM/AEBbIX CTOKOB, YTOObI 3aWUTUTL OCHOBAHMA,
CTEHKU U KPOBAM O0MOB, acPanbTMpOBaHHbIe MOBEPXHOCTU. HanpasnsaoTca MOTOKM Yepes maructpanu B
HaKonuTeb, a 3aTeM C/IMBAIOTCA B BOAOEMbI MM HA MOYBY, MOCKO/IbKY HE ONacHbl A1 OKpy»Katowel cpedpl. B
YaCTHbIX XO3AMCTBAX UMM NOJIMBALOT CaZl0BbIE HACAKAEHUS.
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Cmotpossbie kamepsl K-2 11s JInBHeBO# KaHAIM3aALMH
I'eomerpuyeckne jaomrosapa Hecymas
Ne HaumenoBanue Kunace Mapka | Bononenpon | Mopo3soer | Bec m3nennii napamMerpbl, MM MR POBLIX CIOCOOHOCTH
o M3eJIHi OeToHa 0eroHna HIAEMOCTh 0HKOCTH TH KAMOIE (BBICOTA 3aCHINKH
KOMILIEKTE I‘pyHTOB)
JUIMHA | LIMPHHA | BBICOTA CCLI PK 8.04-
08-2021
1 | CKs-30 B 15 M-200 W6 F 100 3,085 1900 | 1900 750 W) B G 6-8-10 meTpoB
2 | CKu-30 B 15 M-200 W6 F 100 3,581 1900 | 1900 750 110 6-8-10 MeTpoB
3 | CKp-40 B 15 M-200 W6 F 100 3,06 1900 | 1900 750 110 6-8-10 MeTpoB
4 | CKu-40 B15 | M-200 W6 F 100 3,555 1900 | 1900 T e et 110 6-8-10 MeTpoB
i B 15 M-200 W6 F 100 1900 | 1900 750
s | CKe-50 2,9 225-106-0101 | 10 6-8-10 MeTpoB
CK1-50 B 15 M-200 W6 F 100 3,477 1900 | 1900 750
CK5-60 B 15 M-200 W6 F 100 2775 1900 | 1900 750
6 & 225-106-0102 | 110 6-8-10 MeTpoB
CK1-60 B 15 M-200 W6 F 100 3,401 1900 | 1900 750
" B 15 M-200 W6 F 100 1900 | 1950 760
; LCKs-80 2,681 225-106-0103 | 10 6-8-10 MeTpoB
CKu-80 B 15 M-200 W6 F 100 3.073 1900 | 1950 780
2 B 15 M-200 W6 F 100 1900 | 1950 890
g | |iCKe=T00 goso 225-106-0104 | 110 6-8-10 MeTpoB
CKu-100 B 15 M-200 W6 F 100 3207 1900 | 1950 860
g B 15 M-200 W6 F 100 2170 | 1980 1000
9 O s, =i 225-106-0105 | no 6-8-10 merpos
CKu-125 B 15 M-200 W6 F 100 5,026 2190 | 2000 1100
CKg-140 B 15 M-200 W6 F 100 8.205 3000 | 2500 1465
10 | CKu-140 B 15 M-200 W6 F 100 10,469 3000 | 2500 1300 | 225-106-0106 | 50 6-8-10 mMeTpoB
CK-@1000/1500 B 15 M-200 W6 F 100 4872 3000 | 2500 400
CKs-160 B 15 M-200 W6 F 100 7771 3000 | 2500 1465
11 | CKu-160 B 15 M-200 W6 F 100 10,075 3000 | 2500 1465 | 225-106-0107 | 10 6-8-10 merpos
CKu-g1000/1500 B 15 M-200 W6 F 100 4872 3000 | 2500 400
CKs-180 B 15 M-200 W6 F 100 7,17 3000 | 2500 1465
12 | CKu-180 B15 M-200 W6 F 100 9,433 3000 | 2500 1420 225-106-0108 | 1o 6-8-10 meTpos
CKu-@1000/1500 B 15 M-200 W6 F 100 4,872 3000 | 2500 400
CK3-200 B 15 M-200 W6 F 100 7,018 3000 | 2500 1520
13 | CKn-200 B 15 M-200 W6 F 100 9,085 3000 | 2500 1350 | 225-106-0111 | mo 6-8-10 meTpoB
CKu-@1000/1500 B 15 M-200 W6 F 100 4,872 3000 | 2500 400
CK3-220 B 15 M-200 W6 F 100 8,7 3500 | 2500 1730
14 | CKn-220 B 15 M-200 W6 F 100 10,7 3500 | 2500 1420 | 225-106-0112 | 1o 6-8-10 meTpoB
CKn-@1000/1500 B 15 M-200 W6 F 100 4,872 3500 | 2500 400
CKg-240 B 15 M-200 W6 F 100 8,7 3500 | 2500 1830
15 | CKu-240 B 15 M-200 W6 F 100 10,2 3500 | 2500 1420 | 225-106-0113 | 1o 6-8-10 merpos
CKn-@1000/1500 B 15 M-200 W6 F 100 4,872 3500 | 2500 400
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Al Sy - Cmotposbie kamepsl K-1 171 X030bITOBON KaHAIN3ANKN
{ Kox ToBapa Heeruge
Ne ST Khace Bviabka Boagonenpo | Mopo3zo I'eomeTpuyecKHe apamMeTphbl, CIOCOOHOCTH
n/ ks P HHLaemMocT | cToiikoc | Bec, T MM R OTPORRIE KaMED (BBICOTA
it 163 (N1 OeToHa | GeToHA i T B komIuiekTe CCIL Bl A R
PK 8.04-08-2021 R
JJIAHA IMHAPUHA BBICOTA
CK3-30 B15 | M200 W6 F 100 il 4050 2500 1465
1 | CKu-30 B15 | M200 W6 F 100 1555 4050 2500 1420 225-106-0208 10 10 meTpoB
CKi-1000/1500 B15 | M200 W6 F 100 62515 4050 2500 400
CKB-40 B15 | M200 W6 F 100 12,6 4050 2500 1465
2 | CKu-40 B15 | M200 W6 F 100 IS5 4050 2500 1420 225-106-0209 10 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 oS 4050 2500 400
CKa-50 B15 | M200 W6 F 100 12552/ 4050 2500 1465
3 | CKH-50 B15 .| M200 W6 F 100 15,628 4050 2500 1420 225-106-0210 10 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKB-60 B15 | M200 W6 F 100 12,45 4050 2500 1465
4 | CKu-60 B15 | M200 W6 F 100 15,08 4050 2500 1420 225-106-0211 J0 10 meTpos
CKm-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CK3-80 B15 | M200 W6 F 100 11,8 4050 2500 1465
5 | CKu-80 B15 | M200 W6 F 100 14,625 4050 2500 1420 225-106-0201 10 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKs-100 B15 | M200 W6 F 100 1S 4050 2500 1465
6 | CKu-100 B15 | M200 W 6 F 100 14,25 4050 2500 1420 225-106-0202 J0 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKs-120 B15 | M200 W6 F 100 2 4050 2500 1465
7 | CKu-120 B15 | M200 W6 F 100 14,05 4050 2500 1420 225-106-0203 10 10 meTpoB
CKm-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKs-140 B15 | M200 W6 F 100 10,725 4050 2500 1465
8 | CKu-140 B15 | M200 W6 F 100 134525 4050 2500 1420 225-106-0204 10 10 meTpoB
CKm-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKB-160 B15 | M200 W6 F 100 10,25 4050 2500 1465
9 | CKu-160 B15 | M200 W6 F 100 13 4050 2500 1420 225-106-0205 J0 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKs-180 B15 | M200 W6 F 100 9,55 4050 2500 1465
10 | CKu-180 B15 | M200 W6 F 100 12,35 4050 2500 1420 225-106-0206 10 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CK3B-200 B15 | M200 W6 F 100 9,05 4050 2500 1465
11 | CKu-200 B15 | M200 W6 F 100 12 4050 2500 1420 225-106-0207 J0 10 meTpos
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKs-220 B15 | M200 W6 F 100 10,5 4050 2500 1465
12 | CKu-220 B15 | M200 W6 F 100 12,4 4050 2500 1420 225-106-0212 10 10 meTpoB
CKn-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
CKsB-240 B 15 M 200 W6 F 100 10,5 4050 2500 1465
13 | CKu-240 B15 | M200 W6 F 100 12,128 4050 2500 1420 225-106-0213 10 10 meTpoB
CKi1-1000/1500 B15 | M200 W6 F 100 6,575 4050 2500 400
14 | o6opka CKJI 300 B15 | M200 W6 F 100 2,35 4050 2500 300 225-106-0301 110 10 meTpoB
15 | lo6opka CKJI 500 B15 | M200 W6 F 100 3,925 4050 2500 500 225-106-0302 J0 10 meTpoB
16 | lo6opka CKJI 1000 B15 | M200 W6 F 100 7,75 4050 2500 1000 225-106-0303 10 10 meTpoB




5. MpoekTnpoBaHue Tpy60NpoBOAOB.

5.1. CoBpeMeHHBIIT TPYOOIPOBOJ NMpeACTaB/IsAeT c000il KOHCTPYKINIO, COCTOAIYI0 U3 TPyO, 3aIl0pHO-
perynmpymmem apMaTypbl, KOHTPOJIbHBIX HPUOOPOB M [Ap. 9/MEMEHTOB, OCYILIECTB/IAIOMINX WX
6ecrniepe6oitiyo pa6oty. OH ABIAETCA YACTHIO TPAHCIOPTHON MHAPAcTPYKTYphl. C X TIOMOIIBIO
TPAHCIIOPTUPYIOT XKUJIKIE, ChIlyuye ¥ ra3oo0pasHble BelllecTBA 1M Marepuajbl. VICIOmp3yloTcs oHM
B JKKX, BO MHOrMX 00/1acTAX CEIbCKOrO . XO35JICTBA ¥ IPOMBIIUICHHOCTY, YaCTHBIX BJIAJEHMSIX.
TpaHCIIOpTUPOBKA OCYIIECTBAAETCA 33 CUET CO3[aHuUA pasHULbI AaBleHNsA. OHO BO3SHUKAET BHYTPU
TPYOOIPOBOHON KOHCTPYKLIMY B €TI0 IIOIEPEYHOM CeYEeHN.

Bce Tpy6onpoBozbl AenAT Ha CIeAYIoIe BUABL: MAaTUCTPaJIbHbIe, PAcIpeeTe/IbHble, IPOMBIIITIEHHBIE.
PacripefienuTennbHbIE TPY 6 OIIP OBOJIbI OB OJIAT TPAHCTIOPTUPYEMBII PO YKT K KOHETHOMY TIOTPeOUTENTI0
Cpenyi HUX BBIIEJIIOTCSI KOMMYHA/IbHO-CeTeBbIe, KOTOPbIe 00CTYXMBAIOT HY>K/Ibl HACE/IeHN.

K tpy6omnpoBosam npembsaB/sAI0TCS MOBbILIEHHbIE TPeOOBAaHNMSA N0 UX CO3[aHMIO U SKCIUTyartanyyn. OHn
IOJ/DKHBI 00/1a/jaTh BBICOKOJ T€pMeTHYHOCTBIO, BBICOKOI CTEIIeHbI0 0€30IacHOCTH U OBITh HaJeKHBIMU
B 9KCIUTyaTalMu. ABapuM Ha TaKUX KOHCTPYKLMA MOTYT NPUBECTVM K TE€XHOTEHHBIM KaracTpodam u
Je/ioBedecKyM >kepTBaM. CaMo co60i1, 3a TAKMMY KOHCTPYKIVISIMI JJOKEH ObITh eXXeJJHEBHBIII KOHTPOIIb,
a MIX PEMOHT HO/DKEH IPOBOAUTHCS TOMBKO CIIeNMaCTaMM, 3HAIOLIVMI TOHKOCTY BBITIONHEHMsI paboT
TAKOro pofa.

5.2. Ecmu rpyHTBHI, B KOTOpBIX YKJIafbIBAIOTCA TPYObI, arpecCUBHBI II0 OTHOIIEHUIO K OeTOHy u
PE3VHOBBIM YIUIOTHUTE/IbHBIM KO/IbI[AM, TO HeOOXOAMO IIPeyCMaTpUBATh 3alYITHbIE MEPOIPUATHA.
lupponsonsiusa mpoBogutcsi cormacHo Paspemna 02.Iigpousonsanus GeTOHHBIX U YKeme300eTOHHBIX
Tpy6. «lOCymapcTBeHHbIe 9/IeMEHTHbIe CMETHble HOPMBbI Ha CTpouTenbHble paborel. COopHuk N 23.
KAHAJIM3AINA - HAPYXXHBIE CETU. IT9CH-2001-23» (YTB5. TOCCTPOEM P® 01.01.2002)

He pomyckaeTcss HAHOCUTD TU/IPOU3O/ISLNIO Ha BIXKHYIO IIOBEPXHOCTD TPYOBI, @ TAK)Ke IIPYU CHeromnase,
HOXJe, TyMaHe ¥ CMJIbHOM BeTpe.

5.3.  Kopgpl ToBapoB B COOpHMKE CMETHBIX IIeH B TEKYILeM YpPOBHEe Ha CTPOWTEIbHbIE MaTepualbl,
uspenus n kouctpykuuu CCL| PK 8.04-08-2021

5.4. JKemesobeToHHBIE TPyOBI MMEIOT YCIOBHOE 1 rpadmyeckoe o6o3HadeHme K mpumepy: TC 80.25-4
[OCT 6482-2011, rue TC - o3HavaeT T TPyOBsI, «80» - BHY TPEHHMIT JUaMeTP B CAHTUMETPaX, «25» -
JUIVHA B lelIIMeTPax U «4» - 03Ha4aeT K/1acC HaTPY3KIL.
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Magea 6. NMpoknaaka Tpy6onposoaoB

OTkppiTas INpOKIajfKa TPyO BBLINONHAETCA MO CYIIECTBYIOUIVM VM CIEHVAAbHO BO3BENEHHBIM
CTPONTETBHBIM KOHCTPYKIVIAM JIM B IIPOXOMHBIX U NOMYNPOXOAHBIX KaHA/IaX M rajiepesx), B TpaHIlee
(o 3eMyTélt) MV O TPYHTY (Ha 3eMJie) CIeR YoM 06pasom:

o Ha OT/I/IbHO CTOAIMX GyHIaMeHTaX VIV OIOpPaX;

« ¢ 6a/1IaC TVPOBKOIT (YCTaHOBKOJL I'PY30B Ha TPYOy MM C aHKEPOBKOIL TPYObI B TPYHT) — MepOIpUATIEM
IIPOTUB BCIIBITIS;

* Ha TPYHTe C IIOCTIeAYIOIeil 3aChIIKOI TPYObI IPUBE3EHHBIM VI MECTHBIM IPYHTOM.

[Ipn mepeceyeHUy JOPOT B CIOXKHBIX reorpaduyeckyux J IUAPOTOTMYECKUX YCIOBUAX MOXKET OBITH

IPYIMEHEHO CTPONTENbCTBO TOHHETIEN OTKPBITBIM cIoco60M. [JocTyn k Tpy6aM B ITpoliecce Ipon3BOfCTBA
paboT U 9KCITyaTaluu CBOOOIEH.

IIpokmagka TpyO MNpOM3BOAWTCA B COOTBETCTBUM C IIPOEKTOM IIpomsBopicTBa pabor (IIIIP),
paspaboTaHHBIM Ha OCHOBe pabodeli JOKYMEHTALMN TPOEKTA U AefICTBYIONIVIX HOPM.

3eM/IAHBIE pabOTHI IO pa3paboTKe TpaHILIeil 1 KOTIOBAHOB IIPOM3BOAATCA B COOTBETCTBIM C IPABUIAMMU
IIPOM3BOACTBA U IPUEMKI 3eM/ITHBIX paboT ¢ coO/IoieHMeM TpeOoBaHMIL:

o PBITHE NMPOU3BOANTCA 63 HapyLIEHN eCTeCTBEHHOI CTPYKTYPhI IPYHTa B OCHOBAHUN C HEXOOOpOM
0J10-0,15 M, manee 3auncTKa IPOUSBORUTCS OYIb03EPOM VTN BPYUHYIO;

e €¢IV TPYHT pa3paboTaH HIDKe IPOEKTHOI OTMETKM, Ha THO ITOACHIIAe TCS MeCOK CPpeHell KPYITHOCTH C
TIATeIbHBIM yIJIOTHeHMeM (K03 duumenT yrnorHenusa Kymn = 0,98) tonmmnoit He 60omee 0,5 M;

o Ha JJHe TPaHIIeN YCTPauBaloT Mecyanyo noachinky 0,10-0,15 M B 3aBUCHMOCTY OT JuaMeTpa TpyOsl;

o IIpV 0OPATHOI 3aChIIIKe Haf TPYOOI BBIIOMHAETCS 3aIUTHBIN CI0M U3 necya”oro rpyHTa 0,15- 0,30 M,
He COJieprKalllero TBEPABIX BKIIOYEHNI (IeOHs, KaMHs 1 JIp.) C IOCJIONHBIM YIUIOTHeHVeM (0COOEeHHO

IIPOCTPAHCTBA MOX/Y TpybaMu, a TakKe MeX/y TpyOaMit ¥ CTEHKOJ TpaHIIeN); CTBIKY He 3aChIITalTCs;

o oOparHas 3achllKa TPyOOIPOBO#A BBIMOIHAETCSA C IOC/IONHBIM YIUIOTHeHUeM rpyHTa 0,2—0,4 M 1o
IUIAaHMPOBOYHONM OTMETKM, MO0 6e3 MOC/IONHOrO YIIOTHEHMS C BO3BEIeHVMEM BajlKa 13 3eM/IM Haj
TPyOOIIPOBOAOM; BHICOTA Ba/IMKa BBIIOMHACTCA IIO PACUETy C YIETOM OCAJKI HEYIVIOTHEHHOIO IPYHTa
[0 IUIAHVMPOBOYHOM OTMETKM 3€M/IM B TedyeHne 1—2 jeT;

e TPV IPOM3BOACTBE pabOT B 3MMHee BpeMsA He JOITYCKaeTCsA MOHTaX TPyOOIpOBOIOB Ha IpOMEp3IIee
OCHOBaHIeE.

Ilepen yxmapgkoil TpyOBl, COEAMHNUTEIbHbBIE AETAMN M /IEMEHTHI TIIATEIBHO OCMATPMBAIOTCA C I[E/IbIO

O0OHapY)XeHM TPEIUH, CKOJIOB, IIyOOKNX HAaJpe30B, IIPOKOJIOB, BHIPHIBOB M APYTUX IIOBPEXIECHNIA

3aIIUTHOI 000T0YKH.

[Tocme rMApaBIMYECcKOrO UCIIBITAHUA TPYyOOIPOBOAA MPOM3BOANTCS €TO 3aCBHIIKA ¥ YIVIOTHEHME MeCT
CTBIKOB C IIOC/IEAYIOIIe/l paBHOMEPHOM 3achIIIKONM TPaHIIEM 3KCKAaBaTOPOM CI0€M MECTHOIO IpyHTa

TonuyHou 0,3 M ¢ paspaBHMBAaHMEM I'PYHTA BPYYHYIO 1 KOBIIIOM 3KCKaBaTopa.

[1y6uHa npokmafiky TpyOoopoBOAOB yCTaHAB/INBAETCS IPOEKTOM 00bIYHO 6oriee 5 MeTpoB (pekanbHas,
IPOMBIIIIEHHAs KaHa/IN3aLMA, BOJOIIPOBOJBI).




HPI/I IIPOK/ITaTKE BOADBI VI KaHA/IM3allUN I‘JIY6I/IHY 3aJIOKECHIMA TPY6 TIpMHUMAIOT HVKE I‘}IY6I/IHbI
IIpoMep3aHNAd I'PyHTa (3aBI/ICI/IT OT TPAHCIIOPTUPYEMOI'O BEMIECTBA, €T0 IIOABEPKEHHOCTNI

3aMep3aHNIO 3VIMOI1).
i i -

6.1. MoHTaX >Kkene3006e TOHHBIX TPyO HaYMHAETCs C JOCTABKY IPOAYKINM HAa MECTO YKTIA[KI U
packmajKa usnennii BIonb Tpanmen. Ilocne cnepyer ux nogadya HEMOCPEJCTBEHHO K MECTY

YKIaKN.

B camoMm Hauare, iepes; TeM KaK YIOKUTb Jkelie300e TOHHYIO TPYyOY, BO3BOAUTCS 6€ TOHHBII YIOP

IUist 0becriedeHysT YCTOMYMBOTO MIOMIOKEHMsI TIEPBBIM TPybaM Ipy MX COCTHIKOBKe. Ilepen MOHTa>koM
OTMeYaIOT Ha IVIA/IKOM KOHIIe M3JIeNsA PAacCTOsIHIE, Ha KOTopoe OyleT 3aBefieHa Tpyba B pacTpy6b paHee
YIOKeHHO yacTu Tpybonposozpa. Omyckas KpaHaMy B TPAHIIE0, M3/e/Vis 13 >Kene300e TOHA YK/Ia AbIBAIOT
Ha 3apaHee IO[rOTOBTEHHOEe OCHOBaHMe. Ha KOHell BTYIKM TPyOBl YCTaHABIMBAIOT YIIOTHUTETBHOE
KOJIBIIO, TIOCTIE YeTo Xe/le300eTOHHOe M3JIe/ie BBOAUTCS B pacTpyd y>ke yCTaHOB/IEHHOI TPyObl. 3aTeM
IIPOV3BOMAT IIPOBEPKY MPaBUIBHOCTY yCcTaHOBKY. [Tocyie yKyIagKy skene300e TOHHOI TPy ObI TPOM3BOISAT
3aJIe/IKy CThIKa MaCTUKOI-TepMeTUKOM, KOTOPbIe 00eCIIeynBaT BOLOHEIPOHNIIAEMOCTbD, IIPOYHOCTD I
9/IACTUYHOCTD COENVIHEHM A CTHIKA.

®@arnbleBble’ TPyObl 3aJIe/bIBAIOTCA  L[EMEHTHO-TIECYAHBIM  PAacTBOPOM, OUTYMHO-DPE3VHOBBIMU
NpOK/IafKaMy, acganabTOBOIl MAcCTMKOM M APYIMMM Marepuajamyu. B KadyecTBe IPOTMBOMOPO3HOI
J06aBKU /11 CMeceil, KOTOpbIe VICIO/MTb3YIOTCS /1A 3a/Ie/IKM CThIKA COENVHEHMIT, MICTIONb3YIOT XIOPUCTHII
HaTpUil, HUTPUT HATpPpus, IIOTALI Y XJIOPUCTBIN KaIbIIL.

[oTOBBII He 3achIIaHHBINA YYAaCTOK IOABEPralT IpeNBapUTENIbHOMY McHbITaHuo. Ecmu e puameTp
TPYOBI TOBOIBHO 0 OJIBIION, IIOBEPraloTCs MCIBITAHNIO TOMBKO CTBIKOBbIE COEAVMHEHNMs. 3aTeM CriefyeT
OKOHYaTe/IbHOE McnbITanue. [locie 3aBepiienns Bcex 9TalioB MOHTa)Ka IPOM3BOJAUTCS 3aChIIIKa JAHHOTO
yyacTka TpyborpoBoga. MoOHTaX >Xeme300eTOHHOTO TPYyOOIpPOBOfja OCYIIECTBIAETCA C IOMOIIBIO
CTPEIKOBOIO KpaHa, KOTOPBI/ YCTAaHABIMBAETCS IIOCEpefVHe TPYyObl, KOTOpas IOMJIEKUT YKIajKe.
KenezobeTonnas

Tpy6Oa 3axBaTbIBaeTCsA CTPOIAMU, U ITOJAETCS pacTpybamMu BIIEPEX 110 XOAy BeeHMsI MOHTaXXa
Tpybonposoaa. BaxkHo npuepxuBatbcst 00513aTeIBHOTO
YC/IOBUA - HY>KHO IOflaBaTb TPyObl IIPOTUB TEYEHMS
KUJKOCTHU

6.2 AITOpUTM YCTaHOBKY 1 MOHT@XKa TPYyOOIIPOBOJIOB:

1. Pasrpyska Ha y4acTke;

2. KonTponb u npuém;
3. IlogroroBka TpaHIen;
4. Onopsr;

5. IlogroToBKa OCHOBAaHI;
6. Hanecenmne cmasku;
7. Onyckanne Tpy6 B TpaHIIEo;

8. MoHTax Tpyo;

9. Hanonuenne u ymioTHEHE HATIPAB/IAIOLIEN 30HbI
10. CHATHME ONOPHBIX UIVITOB

11. OxoHYaTenbHOE YIIOTHEHME

12. ITpoBepka yrmy6neHnsa

13. IIpoBepka ynnoTHEHUA

6.2.1. Ilpm pasrpyske TpyO i 3BeHbEB MICIIO/Ib3yeTCA 3aXBaThl M O bEMHBIE yCTpolicTBa. He jomycTumbl
najieHue, KaTaHye JIN CKaTbIBaHMe YK/IaibIBaeMbIX Tpy6. ONopHbIe IUTH HeOOXOAMMO pasTpy>kKaTb Ha
PacCTOAHNM MMHUMYM 60 CM OT CTEHKM TpaHIIeN, YTOObI He OBITIO HY KaK/X TTOBPeXKIEHMIL.
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6.2.2. O6cmyxuBalomas opranusanys (IogpAIuK) ﬁpm pasrpyske Tpy6 IpoBepsAeT KaXy0e M3/ienue.
3aMepsieT OCHOBHBIE pa3Mepbl pacTpyOHBIX TPYO, KOMOAE3HBIX KOJIEL], a TAKKe KOMHHeKTYIOH.U/Le K HUM
(pe3nHOBBIE YIUIOTHUTENN U.T.J1.). A o .
6.2.3. Heo6xonumo BbIBe3TM MarTepuas, KOTOPbIl He 'MCIOIb3yeTCH. OnoprIe HUTHI HEOO6XOMO
yCTaHAaB/IMBaTh COIVIACHO MPENINCAHNIO CTAaTUCTUYECKOM HArpy3KW, a TakXkKe COOTIOfaTbh TEXHUKY
6esomacHOCTY B paboTe. Heo6XOiMO 06paTiTh BHUMaHMe Ha MecTa, T/ie TP OOKeH Kabemb.
6.2.4. EcnunBo3sBeeHNeOTKOCOB TPAHILIEN ABJIAE TCA HEBO3SMOXHBIM, TO PACIOPKIM TIOMOTAI0T yeP>KIBATh
CTeHbl BBIPBITOTO OTpe3Ka TpaHiuen. TpaHimes u omopa MOMKHbBI COOTBETCTBOBATb CTATMCTUYECKUM
pacuéTam, a TaxKe COOMIOAEHBI BCe HOPMBI 6€30MacHOCTH U OXPaHBI Tpy/ia. Pacopku JO/MKHBI TOMOYD
OCYHIECTBUTD GeCIPeNATC TBEHHYI0 0OPATHYIO 3aChIIIKY M YIUIOTHEHME TPaHIIeH.
6.2.5.  JIHO TpaHIIeu HeoObXOmMMO HpI/III‘OTOIBI/ITb COOTBETCTBEHHO HAIpaB/IeHMIO Tpybomposopa. Bo
BpeMsA MOHTa)ka OHO JO/DKHO BCe BpeMsA OCTaBaTbhCsA CyXuM. Eciay mMmerommiics TpyHT He TIOAXOAUT B
KauecTBe OCHOBAHMA Ul TPy6OMpPOBOIA, HEOOXOMIMO 3aMeHNTh IPYHT. IIpy 6eTOHHOM OCHOBaHWMM
TPaHILEI0 POIOT [Ty 6xKe. e
6.2.6. Ilepen ykmajgkoi TpyOb TI[ATeIBHO IIPOBEPSIOTCS Ha Ha/IUYVie BO3MO>KHBIX TOBPeX/AeHMIt. Tpy OBl
C TIOBPEX/IEHHBIMY Y4aCTKaMy YKIafbIBaTh Hemb3sd. CTBIKOBOYHBIE MecTa (MYQTHI, (panbLbl, OYpTUKY)
JOTDKHBI OBITh YMCTBIMU, B CTy4ae He0OXOAMMOCTY - THIATENBHO UX OYUCTUTb.
6.2.7. YIUIOTHWTeNM M CMa3Kyl HO/DKHBI APYT APYTy COOTBETCTBOBATH, MOITOMY OHM JO/DKHBI OBITDH
IIPEANUCAaHbl 3aBOJOM-VM3TOTOBUTENEM pE3VHOBBIX YIVIOTHMTeeil. OOBIYHO MONYCTUMBIE CMas3KN
IIOCTAB/IAIOTCA BMecTe C ymoTHuTenaMu. CMasky OOMIBHO MaxyT Ha ¢asbl TPyObl M BCTaBIIAIOT
YIUIOTHUTEIbHOE KOMbIO.
6.2.8. Heobxogumo 1CHonb30BaTh I'PY3ONOABEMHBIE CPECTBA, YalKy, TPOchl, C - KpPIOKY, 3aXBaThl
KOTOpbIe 00ecreunBal0T paBHOMEPHOE OIyCKaHNe ¥ MO’beM TPYObI B TPaHIIEIO.
6.2.9. CoennHeHue TPyO MPOUCXOAUT CIEAYIOIMM 00pa3oM: TPyOy, KOTOPYI0 HeOOXOAUMO CTHIKOBATh
B TIOABELIEHHOM COCTOSIHUM BBOJAT B MY(Ty APYrOM yyKe YIOXKEHHON TPyOBI, /A TOrO YTOOBI
OTLIEHTPUPOBATh COEAMHEHNE PpacTPyOHBIX TPyO. 3ampelieHo KOPPEeKTUPOBATh TPYObI Iy TEM TOTYKOB,
CIIBUTOB /1 YApOB 9KCKaBaTOPHbBIM KOBIIOM.
6.2.10. ITocne mpoBepKy MpaBUIBHOCTY YKIAIKV TPYOBI €e 3achIIaioT ¥ TpaM6OytoT. I1pu aToM cTaparorcs
3TO JeNaTh 110 BCell IHe TpyOonpoBoaa paBHOMepHO. [Tocie 9TOro rotoBAT rpyHT A1 MOKpbITHA. [Ipn
3TOM HY>KHO 0OpaTUTh BHUMAaHIeE, YTOObI YIVIOTHEHNE 3aChIIIOYHOTO MaTepyata COOTBETCTBOBAJIO BCEM
YKa3aHMAM IpY pacd€éTe CTATUCTUYECKON HAaTPY3KM.
[Tpy MOABYDKHOM IPYHTe, TOA3eMHBIX BOJAX VIV ITO CTATUCTIYeCKVIM IIPMYITHAM MOYKe T ObITh HeO OXOIIMO
6eToHHOE MOKphITHE (MMHMMYM Mapka B 10). OmopHbIif 6e TOH JO/DKeH IVIOTHO mpujerars K Tpybe. Ilo
IIpeANICaHNAM PeKOMeHyeTcs e TOHHOE IIOKPBITHE IO BCell MpyHe TpaHiuen. HamonHeHne TpaHien
paspeleHo TOMbKO TOCIe 3aTBepfieBaHA 6eToHa.
6.2.11. ITocre BO3SMOXKHOTO MCIIBITAHVS HA BOJOHENIPOHMI[AEMOCTD IIPOMCXOANT 3achiKa Tpy6. B 30He
Tpy6onposopa o 30 cM, MuHMUMYM 15 cM nm 10 cM Haf pacTpy6OM IIOTHO 3aChIaioT. Paciopky TAHY T
TIOIIATOBO, TaKMM 00pa3oM, YIUIOTHSASA eCTeCTBEHHBIN IPYHT. [Ipn mocmemoBaTeIbHONM 3achIKe BaXKHO
YYMUTBIBATh CTATUCTUYECKYIO HarPy3Ky, HAIPMMeEP Ha IIepPEropOfKIL.
o Bepxymkym TpamMOOBKM paBHOMY 1 MeTp (3aMepsATb B YIUIOTHEHHOM COCTOSIHUM) paspelaeTcs
JICIIO/TIb30BATh TO/IBKO JIETKMeE KaTKL. B 3aBMCMMOCTY OT BM/ja TPYHTA MOXKHO JICIIO/Ib30BaTh TPaMOOBOYHBIE
ycTpoiicTBa 1o 60 K, BubporuTsl Ko 300 kr n Bu6poBasl o 600 K
6.2.12. 3acpinka TpPyOOIpOBOAA AO/DKHA OBITH BBIOJHEHAa TaKuUM 00pa3oM, 4YTOOBI 00ecmeduTb
JOCTAaTOYHOE YIUIOTHEHME ¥ YTOOBI TPyObI He MOITIM NOBPEAUTHCA. BBICTpoe 3achlllaHyue OrpOMHOI
3eMJIIHON MacCoil MM YIUIOTHEHME MaJJaloIlIM I'Py30M 3amnpenieHo. IIpu aTom ycTpoiicTBa find CHATUA
OIIOP NO/DKHBI CTOATH HE Ha TPAHIIEe, a PAROM C Hell.
6.2.13. ITocpencTBOM UCIIBITaHMA Ha IVIOTHOCTD ONIpefenseTcsl Ka4ecTBO TpaMOOBKM. Takue nsMepeHus
BXHBI JIs1 0OecniedeH s 6€30MacCHOCTY U JO/ITOBEYHOCTY KaHA/IM3AIMOHHOTO TPyOOompoBofa.
6.2.14. VicnplTaHMe Ha IUIOTHOCTb TPaMOOBKYM IIPOBOAMTCSA B IEpUOA Cfady TpyOompoBoma B

IKCIITyaTalio, TO €CTb II0C/I€ 3aChbIIIKM 1 YIUDIOTHEHMS, a TAaKXKE I10C/I€ CHATNS OIIOPHBIX INTOB.




VcnibiTaHMe MOYKHO IIPOBECTH MO0 ¢ TOMOIIBLI0 BOABI MM CXKATOro BO3Ayxa. Pekomenayercsa 100 mbar
(MeTOR MCIIBITAHVS /IS BIIXKHBIX 0€ TOHHBIX TPY6). Pe3ynbraTsl MCIIBITaHNS JOKYMEHTUPYIOTCS.

6.3. [lpaBuia yxmagku TpyOomnpoBoia 13 xene306e TOHHBIX TPY6:

1. OnTyyecKknii KOHTPO/b Ha MpeAMeET MOBPEX/EHNI, Ha/lMuMe YIVIOTHUTEIbHBIX KOJIell, TPeLH Ipu
IlocTaBKe TPyO U MOHTaXe;

2. KBanmudunuposaHHoe ckiaagupoBane B coorseTcTBuy ¢ [OCT;

3. PoITbe TpaHIIeli ¢ cOOMoeHeM BceX HOpM 0e30IacHOCTH;

4. IToproToBKa OCHOBaHUA (ITOCTENN) IIOf YKIAAKY TPyOOIpOBOza;

5. Ykmaaka Tpy6 B TpaHIIEN TPY3OHONBEMHBIMY CPEACTBAMIU, KOTOPbIE pa3pellieHbl KaK /IS MOAbEMa,
TaK ¥ /IS CIIyCKa TPYyO, € MCIIONIb30BaHNe TPOCOB, YaJ/IOK, 3aXBAaTOB I T.1I.

6. HaneceHnme cMa3bIBalolIero CpeficTBa Ha KOHTAKTHBIE TIOBEPXHOCTH TPYO;

7. llentpupoBanue TpyO (BBIIONHSETCS B IOBEIIEHHOM COCTOSIHMM, I BBIPaBHUBAHUA TPYO)
COOTBETCTBYIOIIVIMY YCTPOVICTBAMM, HAIpuMep, [JOMKparhl, Ipecchl u 7ebénka. Ilpu astom
HMPUIEPXKUBATHCSA 3a30pa MUHMMYM 5 MM

8. BelpaBHUBATD TPYOBI M paBHOMEPHOE TpaMOOBaHNe IPYHTA COOTBETCTBYIOIIVMI YCTPOVICTBAMIL.

9. ITomaroBoe cHATYE MMEIOIIVXCS OIOP MIPY OffHOBPEMEHHOI! 3aChINIKe 11 TpaMOOBKe

10. TTocnenyroliee CHATIE BEPTUKATBHBIX OIIOP JO/DKHO OBITh YYTEHO IIPY PacuéTax.

11. 3aceinka Tpanuien (bokoBas 3aceinika 1 HamonHeHye o 300mm Hap Tpy6oit), IOC/IefOBaTe/IbHAS
3aCBIIIKA YIUVIOTHAEMBIM IPYHTOM ¥ TPaMOOBKa COOTBETC TBYIOLIVIMY MHCTPYMEHTaMIA.

12. IIpoBepka yIJIOTHEHMA TPaHIIEN

13. 3aBepuINTeNIbHOE VIUIOTHEHNME COITIACHO IUIAHOBBIM MIPENINCAHNUAM; TSDKEIble TPaMOOBOYHbBIE
YCTPOJMCTBA MOXKHO JICIIO/Ib30BAaTh TO/IBKO IIOC/IE METPOBOJ 3aChIIKN.

14. KoHTpO/b 32 repMeTUYHOCTHIO CTHIKOB TPYOOIPOBO/a IIOCPEACTBOM BOZIBI ¥ BO3ZIYXa.

6.4. PeMOHT Tpy60IIpOBOZIOB.

1. IIpn MOHTa)Ke *ee306eTOHHBIX ¥ OEeTOHHBIX TPYOOIPOBONOB BOJOCHAOKEHVS U BOZOOTBENEHUA
cnenyet pykoBoacTtBoBarbes [locoouem k CHulI 3.05.04

2. IIpy CTBIKOBBIX COENMHEHNAX TPyO OTKIOHEHNA IO IIyOuHe 3afiefiky NMPAAM U 3aMKa He JO/DKHBI
IIPEeBBINIATD + 5 MUJUIMMETPOB.

BesHanopHblil TPyOOIPOBOJ, CIEAYeT MCIIBITHIBATD HA TePMETUYHOCTD ABaXK/IbI:

a) IpeaBapuUTeIbHOE - 10 3aChINKI;

6) npuémovHoe (OKOHYATENIbHOE).

1. VicnibITaHuIO 6€3HAOPHBIX TPYOOIPOBOJOB HAa T€PMETUYHOCTD JO/DKHBI IIOfIBEPraTh YUaCTKU MEX/Y
CMEXHBIMU KOIOJIaMM.

2. Ecom  pesyabraThl  BBIOOPOYHOTO  WCHBITAHMA  YY4acTKOB  TpPyOOIpoBOfa  OKKYTCA
HeyIOB/Ie TBOPUTENIbHBIMMY, TO VICIIBITAHMIO MOfIIeXKAT BCE YYaCTKU TPyOOIpoBoza.

3. Tpy6ompoBop 1 Konozer ciefyeT IpU3HATh BbIAEP)KAaBIIVMI IIPeIBAPUTENbHOE UCTIBITAHNe, €C/IU TPU

X OCMOTpe He OyfieT 06Hapy>keHO yTedeK Bombl. [Ipu 0TCy TCTBMM B IIpOEKTe IOBBIIIEHHBIX TpeOoBaHMit
K TepMeTHMYHOCTM TPyOOIpoBOfla Ha IIOBEPXHOCTM TPYO M CTBIKOB JOIYCKAeTCA OTIOTEBaHME C
o6pa3oBaHUeM Kalle/ib, He CIMBAIOIINXCA B OIHY CTPYIO IIpU KOZMYeCTBE OTIIOTeBAHNIT He 6oree YeM Ha
5 % Tpy6 Ha MCIBITHIBAEMOM YYacCTKe.




e

|
&

! 4 %
PR b ¥

7. PekoMeHgauunmn no npoknagke | v ' ; ()
Tpy6onpoBonsl B cuctemax BO,lIOCHa6)I(JeHI/IH M BOIOOTBENEHNs YKIabIBAIOT HA eCTECTBEHHOE VI
UICKYCCTBEHHOE OCHOBAaHNE. ; et (R () L
[Ipn ecTeCTBEHHOM OCHOBAHUM TPYOBI YK/IA/IbIBAIOT' HEMOCPENCTBEHHO HA TPYHT Henapymef_lﬂoﬁ
CTPYKTYPBI, 06€ecriednBas OMePedHbIil 1 IPOTONbHBI TPOMNUIb OCHOBAHNA 110 IPOEKTY.

IIpu Hecymeit cioco6HOCTU TPYHTOB OcHoBaHMIT Meree OJ] MITa (1 BHe/cM2) Heo6XOIVIMO YCTPaNBaTh
JICKYCCTBEHHbIe OCHOBAaHNIA — OETOHHBIE MM >kKerle300e TOHHbIC, COOpHBIe jleKa/lbHble, cBaiHble. [l
yBeluueH s IVIOTHOCTY TPYHTOB OCHOBAHMII IIVPOKO IIPUMEHSIOT METOf, YIJIOTHEHSL.

Hecymas cnoco6HOCTb TPy6 B 3HAYMTETHHOI Mepe 3aBUCUT OT XapaKTepa ONMPAHNSA UX Ha OCHOBAHUIL.

Tax,-1pyOBbl, yIO)KeHHbIe B TPYHTOBOE JIOXKe ¢ YIZIOM oxBara 120°, BBIIEPKMBAIOT HAarpy3Kky Ha 30—40

% 6onbllylo, 4eM TPyObI, yIOKeHHbIe Ha II0CKoe ocHoBaHMe. IIpn ykmajke Tpy6 Ha MCKycCTBEHHOE
6eTOHHOE OCHOBaHINe C YITIOM oxBaTa 120° Hecyljas CIoCOOHOCTD TPy0 MoBbIIIaeTcs B 1,7 pasa u 6ornee.
YBemuenve yra ompanus Tpy6si 6omee 120° ABMAETCS HENeNEcO06pasHBIM.

Takum 06pasom, YCTPOJCTBO OCHOBaHMSA — OfMH U3 INABHBIX . PAKTOPOB, ObecreunBaroNii
JIOITOBEYHOCTD M HA/I&KHOCTD SKCIITyaTalui T py 6onposofos. CyBennyeHneM juaMe Tpa Tpy 6 onpososioB
3TO TpuobpeTaeT 6o/ee BaKHOE 3HAUEHUe, TIOCKONbKY CTOMMOCTD TAaKMX COOPY)KEHMII 3HAYUTETbHO
BO3pacTaer.

IIpu ykmazke xene306eTOHHBIX TPy 6 60mbInx auaMeTpoB (1,5-3,5 M) B HeCUaHbIX TPYHTaX yCTpauBaeTCA
noxke 6e3 HapylleHUs eCTeCTBEHHOi CTPYKTYpbl IPyHTa, KOTOpOe JO/DKHO OXBaThiBaTh 1/4 - 1/3
TIOBEPXHOCTY TPYObl. B IMMHUCTBIX IPyHTaX TPYObI YKNAAbIBAIOT Ha IeCYAaHbIe IOAYIIKY TOMIIMHOM
0,1—0,3 M. B Tex cryuasx, kKorma TPyOOIpOBOAbI MPOKIAJBIBAIOT B TBEPABIX (CKa/NbHBIX) TPYHTAX,
Heo0XOIMMO YCTPOMCTBO MeCYaHOl MOAYIIKM C TIIATeMTbHbIM YIVIOTHEHMEM TONIIMHOM He MeHee 0,1 M
HaJl BHICTYTIAIOIMMM HEPOBHOCTAMM OCHOBaHMA, 0OXOMMO C/IEfUTD, YTOObI B MOMEHT YK/IafK/ TPYHT
He ObI/T IPOMOPOXKEH.

Jna yknagku TpyO B HEHOCTATOYHO YCTOMYMBBIX CYXMX IPYHTAaX Ha JHO TPaHIIEN OTCHIIAIOT CTIOM U3
rpaBus, TPABUITHO-TIECYAHOI CMECH VTN TIeCKa TOMHOI He MeHee O]l M Ha Bcro mupuHy TpaHiuen. Ha
3TOM CJI0€ YCTpayuBaloT 6€TOHHYIO MO/IMBY B BHUJe IOTKA BBICOTOI He MeHee 0,1 Hapy»XHOTro AuaMeTpa
TPyOBI ¥ TONIMHOM B CpefHelt yacTu ee He MeHee 0,1 M.

B BOmOHACBIIIEHHBIX IPYHTAX, XOPOIIO OTAAMIIX BOJY, XKe/le300e TOHHbIe TPyObl OONMBIINX AMaMeTPOB
yK/IafibIBal0OT Ha OETOHHOE OCHOBaHME, pacIojiaraeMoe Ha TPaBUITHO-IECYAHON WM Ie6EHOYHOM
noaroroske TomumuHon 0,20-0,25 M ¢ yCTpOMCTBOM B HEl JPEHaXKHOI TMHUM. B TpyHTax 1 mibIByHax,
IJIOXO OTHAIOLIMX BOJAY, 6€TOHHOE OCHOBaHME YK/IAZbIBAIOT Ha >Kele300eTOHHBIE IINTHI, KOTOpbIE, B
CBOIO OYepefb, KAy T Ha 1Ie6EHOYHYIO IIOATOTOBKY.

Ecny BofoHaChIIeHHBIE TPYHTBI COTepKaT OpraHNYecKye BKIIOYEH WA ABIAITCA CTaObIMU M MOTY T
BbI3bIBATh HEPABHOMEPHbBIE OCA/IKV, YCTPAMBAIOT XKECTKIME OCHOBAHMA B BUJIE POCTBEPKOB Ha CBasX.
JKenesobeToHHble TPyObI AMamMeTpoM 2-3,5 M peKOMeHAyeTcsA YKIa[blBaTb Ha COOpHBIE OCHOBAHNA
(mexanbHBIE OIOKM MM TINTHI C TIOof O6eToHKON cTyna). Kpome Toro, mox Takme Tpy6bl OCHOBaHNA
BBITIO/THAIOTCA TaK)XKe U3 IUIUT M OpycbeB, COAMHAEMBIX MEXY COO0I CBapKOIl, C 3aMOHO/NYMBAHIEM
cTbika 6eToHOM. IIpym mpokmazke TpyOONpPOBOAOB B CYXMX IYYMHUCTBIX I'PYHTaX MCKYCCTBEHHOE
OCHOBaHM€ II0J] HUMM BBINIOJIHAIOT B Byjle Tlec4anoil mogymky cnoeM 0,20-0,25 M Ha npegBapuTebHO
YIUIOTHEHHOM ITyYMHUCTOM IPYHTE.

Cormacio CHully ocHOBaHMe 1ofi TpyOOIPOBOABI JO/DKHO OBITH IPUHATO 3aKa3uMKOM U 0(OPMIIEHO
aKTOM Ha CKpBITBIe paboThl. B mporecce ycTpoiicTBa 0CHOBaHMA HEOOXOAMMO IIPOBEPATb COOTBETCTBIIE
IIPOJO/IbHOIO U IIOIEPEYHOr0 YK/IOHOB IIPOEKTHBIM JAHHBIM IYTEM HUBEIMPOBAHMUA [JHA TPaHIIEH.
[Tpu ycTpoiicTBe noXa HeoOXOMMO MIabIOHOM IIPOBEPATH ero ITy6MHY U yron oxBara. [Ipy rpaBmitHo-
1[e6EHOYHOM OCHOBAHUY U3MEPSIOT TOMIINHY €T0 OT/AETbHBIX YIaCTKOB.

I[Tpu ycTpoiicTBe 6€TOHHOTO OCHOBAHMA IIPOBEPAIOT BCE €I0 3eMEHTHI: TONIINMHY U BBICOTY Ha YPOBHE
NOTKa TPyOBI, MapKy 6eToHa. B kene306eTOHHBIX MOHONMNTHBIX OCHOBAHMAX KOHTPOMUPYIOT YKIAAKY
apMarypbl ¥ COOTBETCTBUE €€ IIPOEKTY.
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540 7620 | 120 | 540 a.54

500 750 1720 | 1220 | 640 8,60

500 1000 1960 | 460 | 770 077

7000 1248 2200 | 1700 | 900 a.90
1200 1530 2420 | 1920 | rosa A
1460 1718 3020 | 2120 | ,s00 i3
7600 1940 3240 | 2340 13







8. TpyObl TpaHCNOPTUPYKOT WU XPaHAT

B coorBercTBUM C TpeboBaHmsamu ['OCT 6482-2011 u

IelicTByIoImero cTaHmapTa. Ilorpysky, TpaHCIOPTMpOBaHME ¥ PasTpy3Ky TpPyO ClefyeT IPOBOAMTD,
co6mofas Mepbl, MCK/TIOYAOIIVIe BO3MOKHOCTD VX OBPeX/jeHA. MHOrouncIeHHbIe paKThl IOKa3bIBAIOT,
4TO JTI0OBIE pas3pyLIeHNUA >Xee300eTOHHBIX TPYyO BO3HMKAIOT IIPY HAPYIIEHUV [eiiCTBYIOIIUX HOPM
u npaBui. Hampumep, camplil pacipocTpaHeHHBIT GaKT HeCOOMIOfieHN sl - 9TO MacCOBBI CBal TPyO B
MecTax IpoBefieHNnA paboT IIpU MOHTaXe, T.. HApYIIAeTCsA 37IeMEHTapHOE IIPABIMJIO COITTACHO KOTOPOTO
«IlepexaTka TpyO HOIyCKaeTCsA TOMBKO IIO IOAKIAJKAM C YCIOBYMEM, YTOObI TPyObl He ONVPAINCH
pacTpy6amu 1 BTY/IOYHBIMY KOHIJAMJ Ha TTOAKJIA/IK VIV Ha TIOT».
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9. YacTo 3agaBaemMbie BONpocChl

o | 3 ™ L

« BosHukHOBeHME TpetyH. COIacHO AeliCTBYIONEro HOPMaTUBHOTO. TOKyMeHTa: «TpeIHOCTOMKOCTS i
Tpy6BI CuMTAETCA O6ECIedeHHOI, eC/ TIPU KOHTPONBHOI HATPy3Ke 3HAYEHVE M3MEPEeHHOM IIMPYHBI
PAaCKPbITHs TPEIIH He IPEBbIIIAeT KOHTPOILHOrO 3HAYEH NS, YKa3aHHOrO B paboYux YepTeraxy». Takum
06pasoM, JOMYCTUMO HESHAYUTENbHOE BO3HMKHOBEHVE TPEIMH NPV CHOBUTE M'tpaCT_ﬁxéHMM Tpyo, "
KOTOPBIE TIPU HeOOXOIIMOCTYI MOXKHO YCTPAHWUTD B PabodeM IopsziKe, Pa60TH IPOBOIAT C OTIpe/TeNieHHOi
[IOC/IE[I0BATENIBHOCTBIO: OCYIECTB/ISIIOT IIOATOTOBKY TPEIUNH, ONpEeResoT PACHONOKEHe TOYeK
VMHDBEKTUPOBAHNA U I‘epMéTMB&}HMH MIOBEPXHOCTHOT 0:.C/I0S], BBINIO/HAIOT BBEJICHVE CMOIBL, 3a/I€/IbIBAIOT

OTBEpCTIUA, YIATIAIOT SaHIMTHbie JICHTBDI, ITpN H€06XOD;I/IMOCTI/I OCYIIECTB/IAIT 3aK/TIOUYMNTE/IbHYIO OTHOCI/IKY.
= LS “Ruar - L

Tpemunpl B 6eToHe, MMeOLINE IMUPUHY PACKPbITHA MeHee 0,5 MM, OUMCTKY He TPeOYIOT, eC/u B polecce
SKCIITyaTaLy COOPY>KEHNs OHU He OBLIN 3arpsi3HEHbI.

« PakoBuHBI B Tpy6e. B cOOTBETCTBIM € TOTOKEHUAMM HOPMATUBHOTO IOKYMEHTa OIyCKae TCA Halndue
PaKOBVH [J{faMeTPOM I HauOONbIIMM pasMepoM 15 MM 1 BBICOTOJ MECTHOI'O HAIUIBIBA (BBICTYIIA) M/
DIy OMHBI BIIAAVHBI 5 MM. PaKoBIMHBI Ha TPy 6ax, pa3Mepsl KOTOPBIX IIPEBbILIAI0T AOITYC TUMBbIE, YCTPAHAIOT
Iy TeM 3aJIe/IKJ pAaCTBOPOM COCTaBa I1o Macce 1:2 (IjeMeHT, TIeCoK).

» Hamrune okonoB Ha ¢anbpueBbix yacTaAx Tpy6. COITacHO HeVICTBYIOLIEr0O HOPMATMBHOIO JOKYMEHTa
IOITyCKAIOTCA OKOJIbI He ITTybxke 5 MM, cyMMapHas I/IMHA OKO/IoB OeToHa Ha 1 M TopieBoil yacTy 50
MM. J[aHHBIE He3HAUMTENbHbIE HETOCTATKM TAKXKE YCTPAHAKTCA HAaHECEHMEM OOBIYHOTO IeMEHTHOTO
pacTBopa.

 Haymunme mmieneit mpu CTBIKOBKe TPY6 C BHYTpEHHEN CTOPOHBI I, KaK CIeCTBIe, HeGOMbIIOE CMelIeHTe
oT ocu. CormacHo JIeMICTBYIOIETO HOPMAaTUBHOIO NOKyMeHTa « MUHMManbHbI HOMMHAJIbHBIN pasMep
3a30pa MEX/y CTBIKOBBIMU HOBEPXHOCTAMM TPYO JO/DKEH OBITh He MeHee 12 MM 1A TpyO AnaMeTpoM
300 - 800 MM; 14 MM - mas Tpy6 guamerpom 1000 -1500 mm; 16 MM - gt Tpy6 auameTpom 1600 - 2400
MM...».

o Tpe6boBaHMA K TOYHOCTM WU3rOTOBAEHUA TPy6. OTKIOHEHMA OT HPAMONMHENHOCTH Npoduid
HIpPOJOIBHOTO cedeHys TPyObl (M3MepseMoe IO oOpasyomieil LVIMHAPUYECKON 4YacTi) He JO/DKHO
IIPEBBIATh 3 MM - IIPY [TOJIE3HOI JIMHE TPYOBI 2,5 M ¥ 5 MM - CBBILIE 2,5 MM.




EXPO 2017

* Future Energy *
Astana Kazakhstan

Ha 2015-2016 rop y»Xe peanmM3oBaHO HECKOIBKO KPYIIHBIX
IIPOEKTOB C VICIOIb30BAHMEM JKe/le300e TOHHBIX pacTpyOHBIX TPYO,
IPOU3BOAVMBIX 3aBOJOM, B TOM 4YMCJie HAa TAKUX CTPATErMYeCcKy
Ba)XKHBIX 00BEKTaxX KakK:

o CTpONTENbCTBO MHXKEHEPHBIX ceTell BricTaBounoro Ilentpa «Expo
- 2017», 3akasunk - AO «HK «Actana 9KCIIO-2017»

o [Tpoxnaska MHXEHEPHBIX ceTeil o mpocnekTy Kaban6ait 6areipa
© ActaHa 3akasuuk - [y «YpaBieH1e macCa)XxMpCcKOro TPaHCIOpPTa
roposa ACTaHbl»

o Brinonnenue nopgpsagHbIx pabor «Pa3BuTHe CUCTEMBI JTMBHEBOI
KaHa/mmsanuyu B L AcraHe. Coopy)XeHHUe IO pPeTyIMpPOBaHMUIO
ypoBHA 03. «Manblit Tangbikonb» 3akasuuk - 'Y «YipabneHne
KOMMYHa/IbHOTO X03A/CTBa Topoa ACTaHbI»
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| M FOCYIAPCTBEHHASI CHCTEMA TEXHUYECKOI'O PEIYJIHPOBAHUS i
PECITYBJIHKH KA3SAXCTAH :

OpraH no noATeep)AeHuio cooTeeTcTaus TOO "dupma "MKaHaber"

Pecnybnuka Kasaxcran, r. Hyp-CynraH, np.ABbinait xaa, 51

s i

: 0.01.0628 Bl

= iy T

i kcex 1503413 S
i = CEPTH®HUKAT COOTBETCTBUA
H superneTpiponan 8 Focyaapernennom peecrpe s

i . 5 , thespans 2 + K2.7100628.01.01.04648

== 3
5 espans 2022r. 1
20 3

Jefcrenreaen o™ b %

1. Hacrosumii ceprinpurar yiocToBepsieT, 4T0 J0/EKHEIM 06pajoM HaeHTHOHIHPOBAHNAS
nponykius | PYOBI XenesobeToHHble GesHanopHble,
cornacHo npunoxeruio KCCI Ne 0576704,

Cxema cepTudhukaumm Ne 3.

Kox TH BJL EADC 6810
NIroToRJI¢HHas
CepuiiHoe NPOM3BOACTBO.

Pecnybnuka Kasaxcran, TOO "CAMNA CY",

COOTBETCTBYET TpedoBannam Ge3onacnocTy, VCTAHOBICHHBIM B 3
TP MMUP PK Ne 724 ot 15.10.2016r., TP Ne 1198 NMNPK ot 22.12.2008r., :

TP Ne 1202 NMMPK ot 17.11.2010r,, "ECAIT & ToBapaMm, noanexallmm

CaH.-anuaeMm. Haaaopy" Ne 299 ot 28.05.10r. 'n. Il, p. 11, FOCT 6482-2011.
2. 3agsutean (M3ToTOBHTENR, pOIaBen) TOO "CAMA CY"

Pecnybnuka KasaxcraH. AkmonuHckas obnacts, LienuHorpapckuii paioH,

n. Kocuel, keaptan 016, nom cTpoeHus 4340.

3. Ceprudmkar BuUIAN HA OCHOBAHHN TIDOTOKOIIOB WCNbITaHMIA

Ne 50-5.13¢ ot 05.02.2021r. UL| TOO "dupma"MaHabet" KZ.T.01,0626;
aKTa aHanuaa cocTosHua npoussoacTea Ne 599 ot 13.11.2020r.

onc 100 "¢ \abet" KZ.0.01.0628.

H F&ﬂi@b A1HH KOHCTPYKTOpCKas AOKYMEHTAaLUS.
i ?@?a OTBETCTBUEM CEPTUMULIMPYEMOil

NS = ':l._':ykﬁnwtu'rc:lb OPrana no NoATBepKIe GTBEICIBIN
© AN YHOAHOMOMEHHOE HM N0 P, Aiorios
IR TRE, datAER i,
IKCHEPT-AVANTOP B.B. Bopucos
- == [ e IRUATL s
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['ocynapu'aeuuaa CHCTEMA TEXHHYECKOIO0 peryJitposanuy
Pecny6nnkn Kazaxcran

keen % 0576704
2 NMPUJTOKEHUE '
Z: : K CePTHHHKATY COOTBETCTBHA KZ.7100628.01.01.04648
3t (Aexnapannm 0 coorTBeTCTBIN) No i
[epedenh KONKPETHON NPOAYKIIN, HA KOTOPYI0 pacipocTpansercs
3 aeiierpie ceprHUKATA COOTRETCTBHN (IEKIAPAINN O COOTBETCTBHN)
d :§ :-
3 Kon TH BIJI EADC Hanmenosanie n oboanavenne ()Guwutlcslllc JOKyI.“c".qmm"'

£ . i [0 KOTOPOi BEITYCKAETCR

i NPOAYKIHH, €€ H3TOTOBHTENL HpoLy KIS
T o Warotoeutens - CepuitHoe npouasogcTteo., PecnyBnuka

i 6810 Kasaxctan. TOO "CAIMA CY".

- Tpy6hi ene3obeToHHble GeaHanopHbie:
=1 2 Vel TC 30.25-3, TC 30.25-4, TC 30.25-5;

: 6810 TC 40.25-3, TC 40.25-4, TC 40.25-5; £
= 3 TC 50.25-3, TC 50.25-4, TC 50.25-5; :

3 6810 TC 60.25-3, TC 60.25-4, TC 60.25-5; ; 3

4 TC 80.25-3, TC 80.25-4, TC 80.25-5;
=1 6810 TC 100.25-3, TC 100.25-4, TC 100.25-5;

1 : 5 .. TC 120.25-3, TC 120.25-4, TC 120.25-5;

6810 TC 125.25-3, TC ‘!_25‘25-4, TC 125.25-5;

: € e TC 140.25-3, TC 140.25-4, TC 140.25-5; :
£2 6810 TC 160.25-3, TC 160.25-4, TC 160.25-5; :
T o TC 180.25-3, TC 180.25-4, TC 180.25-5;

6810 TC 200.25-3, TC 200.25-4, TC 200.25-5.
3 8 & TC 220.25-3, TC 220.25-4, TC 220.25-5; :
= 6810 TC 240.25-3, TC 240.25-4, TC 240.25-5 =
{
i :
3 j Honnues pfhosoanrens oprana no nNojaTBepKRIEHIN0
= % : COOTBETCTRIA W YIOJHOMOUCHITOTO WM JIHIA 1
%i i npennpnm‘uﬂ-mr(g:gflxrﬁggg 3
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IFOCYJIAPCTBEHHASI CHCTEMA TEXHUHECKOI'O PEI'YYIHPOBAHHMSI
PECITYBJIMKH KA3AXCTAH

OpraH ro noATeepxaeHuio cootseTcTaus TOO "dupma PKaHaber"

Pecny6nuka Kasaxctau, r. Hyp-Cyntan, np.Abbinai xana, 51

kcco: 1513003
CEPTU®UKAT COOTBETCTBUS

sapernerpuposan 8 Cocyiaperaenion peectpe
L 4. wowA w2t  KZ.7100628.01.01.04730

Helicrenreaen 1o 4 . vioHa 2022 li'l)_r.

1. Hacrosmmii ceprudukar yiocrosepsier, 470 101&H6IM 06pa3om waenTHGHUHpoBAHHANR

nponykuns 1PYObl XenesoGeToHHbIe Ge3HanopHbie C BHYTPEHHUM 3aLUMTHBLIM NOKPLITUEM,
cornacHo npunoxeHuio KCCI Ne 0576760.

Kox TH B3l EADC 6810
H3TOTOBJIEHNAN

Cxema cepTuchukaum Ne 3. CepuiiHoe NpoM3BOACTBO.

Pecny6nuka KasaxcraH. TOO "CAMNA CY".

TEPIVIEAR B Ko 754 o7 45170' 26187 T K" 165 THBIC 5753 5 2008,
TP Ne 1202 MNMNPK ot 17.11.2010r., TOCT 6482-2011. "EC3I'T Kk ToBapam, noanexatimm
caH.-anuaem. Hagaopy" Ne 299 ot 28.05.10r. n. I, p. 11, I'H Ne 155 ot 27.02.2015r.
2. 3asiBureis (HIrOTOBHTEb, NPOjIaBen) TOO"CANACY”
Pecnybnuvka KasaxctaH. AkMonuHckan obnacts, LienuHorpagckuii paioH,
n. Kocuibl, keaptan 016, aom crpoexus 4340.

3. Ceprudnkar Buigan Ha 0CHOBAHNN npommm HCHIEEH I
Ne 58ch-58.12¢h or 04.06.2021r. ULl TOO "®upma"anabet" KZ.T.01.0626;

aKTa aHanuaa cocTosHus npowasoactea Ne 15¢ or 01.03.2021r.
OrC TOO "®upma"KaHabet" KZ.0.01.0628.

@.P. Alonoe
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KA3AKCTAH PECITYBJIMUKACBIHBIH
MEMJIEKETTIK TEXHUKAJIBIK PETTEY KYHUECI

"dupma "MaHabet" XKLLUC CaitkecTikTi pacTay XeHiHAjr opraxbl
Kasakctan Pecnybnukacel, Hyp-cyntaH K., AbGbinai xaH g, 51

0.01.0628
1 kcew 1484696
COUKECTIK CEPTUH®HUKATHI
MemaererTi Tiziaivae 20 E K. @ 5 " MaycbiM Tipreaai
~_KZ.7100628.01.01.04473 FElm o, MM

1. Ocel cepruguraT THiCTI TYp/e calikecTenaipiaren eHiMHin

KblcbiMcbi3 TeMipbeToHAk! KyBbipnap iluki KopraHeilw kabaTbiMeH,
KCCK Ne 0576664 KocbiMiLackiHa caikec.

EA30 C3K TH konsi
AKacarau

6810

Ne 3 ceptucbukatTay cynbacel. Tontamansi eHpipic.

Kasakcran Pecnybnukace!. "CAMA CY" XLIC.

TP KP MOMB Ne 724 15.10.2016x., TP Ne1198 KPYK 22.12.2008x.,

TP Ne 1202 KPYK 17.11.2010x., MCT 6482-2011, ['n. |l 6en.11 Ne 299 28.05.10x.
'&?ﬁ‘fiﬂ‘é‘ﬂﬁfﬁ“ﬁ?ﬂﬂ%“%’“’ XaTaTblH Tayapnapra KoibinateiH BCOIT", TH Ne 155 27.02.2015x.

TAJANTAPLIHA CINKEC KEJETIHIH Ky AaHIbIpaibl
2. Orinim Oepymi (;kacan WLIFAPYIIbI, CATYIIBI) "CAMA CY" XLLC

KasakcraH Pecny6nukacsl. AkMona obnbickl, LienuHorpap ayfaaHsl,
Kocubl a, 016 kBapTan, yit KypbinbicbiHbIH 4340.

3. Cepruuiar ug )y amianaber” XILC CO KZ.T.01.0626

Ne 62cb-62.10¢p 04.06.2020x. cbiHay XaTTamanapsl;

"dupma?KaHabet" XLLC CPXO KZ.0.01.0628

Ne 19¢ 13.03.2020x. eHAipicTiH kyit-kaFaarbiH capanay akTici. Herizinae depiuii

& Rom"’m a'ﬁ""m KoHeTpyKTOpbIK KyKaTTama.
Cepwqmmanrau QHIMHIH COMNKeCTIrHe MHCNERUMANBLIK

_Caii‘lcecrmn pactay AeHinieri opranHbIR ﬁacmucui -
"’1nene¢em AKiTeTTiR Gepren Koa G4 o §]
¥ P ROTbL Al /”1{

®.P. Alonos
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b ) . FocynapersBennast CHCTEMA TEXHHYECKOTO PeryiHPOBANNS Ty
\I R :§ Pecnybnnkn Kazaxcran 3
il o I g %_ E 3 L
s keenx 0576760 : |
3 3 .
MPUJIOKEHUE :
i K CepTHOHEATY COOTBETCTREN <
=1 (lexapauun o coorBercTBin) No KZ.7100628.01.01.04730 $ s
- Al "i © [Mepeyens KOUKPETHOR NPOAYKIMMN, HA KOTOPYIO PACTIPOCTPANAETCH ;
i) = j AeiicTaHe CepTHPHKATA COOTRCTCTRUNA (AEKAAPANNH 0 COOTBETCTBHN)
: S Kon TH BO1 EADC Haumenosaune 1 oboanadenne Om'if“mcﬂm A AN L
: 3 NPOAYKIHH, ¢¢ H3MOTOBHTETh R R A
=3 = ¥ IPORYKIHA
- B - P WarotosuTens - Cxema cepTudmkauni Ne 3. CepuiiHoe
i} 3 6810 npoussogcTeo.. Pecnybnuka Kasaxcrax, TOO "CAMA =
3 (630 $
3 : Tpybbl weneaobeToHHble Ge3HanopHbIe © BHYTPEHHUM :
it 3aLUUTHBIM NOKPLITHEM:
3 2 0 TC 30.25-3-Mx, TC 30.25-4-MNx, TC 30.25-5-Mx;
3 6810 TC 40.25-3-Tx, TC 40.25-4-Mx, TC 40.25-5-Mx;
£ BT TC 50.26-3-Mx, TC 50.25-4-Mx, TC 50.25-5-Mx;
3t 6810 TC 60.25-3-Mx, TC 60.25-4-Mx, TC 60.25-5-MNx; 3
it 4 .. TC 80.25-3-Tx, TC 80.25-4-Nx, TC 80.25-5-Nx; $
5, 6810 TC 100.25-3-Mx, TC 100.25-4-Mx, TC 100.25-5-MNx; £
E 8 s TC 120.25-3-Nx, TC 120.25-4-Mx, TC 120.25-5-Nx; E
6810 TC 140.25-3-Tx, TC 140.25-4-Mx, TC 140.25-5-1x; E
53 s TC 160.25-3-Tx, TC 160.25-4-Mx, TC 160.25-5-MNx; £l
3 6810 TC 180.25-3-Nx, TC 180.25-4-[1x, TC 180.25-5-MNx; 3
E T o TC 200.25-3-MNx, TC 200.25-4-MNx, TC 200.25-5-Tx;
= 6810 TC 220.25-3-Tx, TC 220.25-4-Mx, TC 220.25-5-MNx;
: 3 & i TC 240.25-3-Mx, TC 240.25-4-Mx, TC 240.25-5-Mx. i
3 6810
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Kazaxkcran Pecny0inkachIHbIH
MemJieKeTTiK TEXHHKANBIK peTTey Kyiieci

KcekM 0576664

Ne caiikecTik cepTHHKATEIHA
(caiikectiri Typansl JeKIapanuaFa)

KOCBIMIIIA

OraH coliKecTiK cepTHHKATLIHBIH
(calikecTiri Typa/si 1eKIapanHAHBIH)
KOJAAHBICH] TAPAJATHIH HAKTLI ONiM Tiziaimi

KZ.7100628.01.01.04473

" 1 On GofieiHma eHiM
EADO C3K TH koast ©Ouim ataysl Men Gedrici, LLIBIFPBLIATHIH KyKaT

OHBI AN BLIHIAY ITBI P

1 o [OanbiHgaywel - Ne 3 cepTudukatTay cynbach.
6810 Tontamans! eHaipic..Kasakcran PecnyBnukacsl. "CAMA
CY" XLC.
KeicbimMcbia Temip6eToHae! Kybeipnap iluki KopraHbil
kabaTtbimeH:

B TC 30.25-3-Mx, TC 30.25-4-MNx, TC 30.25-5-MNx;
6810 TC 40.25-3-MNx, TC 40.25-4-Nx, TC 40.25-5-Nx;

- TC 50.25-3-Mx, TC 50.25-4-Mx, TC 50.25-5-Tx;
6810 TC 60.25-3-Nx, TC 60.25-4-Ix, TC 60.25-5-Mx;

4 vu TC 80.25-3-Nx, TC 80.25-4-Mx, TC 80.25-5-M1x;
6810 TC 100.25-3-Mx, TC 100.25-4-Mx, TC 100.25-5-Mx;

BES & TC 120.25-3-Mx, TC 120,25-4-Nx, TC 120.25-5-Mx;
6810 TC 140.25-3-MNx, TC 140.25-4-MNx, TC 140.25-5-MNx;

Bl TC 160.25-3-Mx, TC 160.25-4-MNx, TC 160.25-5-Mx;
6810 TC 180.25-3-MNx, TC 180.25-4-Mx, TC 180.25-5-Mx;

7 A TC 200.25-3-MNx, TC 200.25-4-Mx, TC 200.25-5-MNx.
6810

CoiirecTikTi pacray meyémerl oprau
GacIubICHIHBIN HEMECE 0.1 YIRLTeTTiK Gepren
TYAFAHBINR (nacipgwmlmaymu OacIIBICLIHEIH) KOJIbI

”(,jf o ®.P. Awonos

Acmama ¢ KT PAK
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| M T TOCYAAPCTBEHHAS CHUCTEMA TEXHHYECKOI'O PEI'YJIHPOBAHHUSA i
i 5 PECITYBJ/IMKH KASAXCTAH :
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' $ -
Wi o OpraH no noaTeepXaeHuio cootaeTcTeua TOO "®upma YKaHabet"

Pecny6nuka KasaxctaH, r. Hyp-Cyntad, np.A6binai xaHa, 51 &

0.01.0628
racK 1503415
£k ' C EPTPI(DPIKAT COOTBETCTBHS
3 wpericrpuponan & Tocynpersennom peecipe =
. 5  espana A PM KZ.7100628.01.01.04650
i Neiicranreaen 10% " Maﬂﬂ 022 r‘.;(l L

1. Hacrostiumii ceprudurar y10CTOBEPAET, YT0 10.KHLIM 06pazom wieHTuguunposanuas :
npoysuns VSAEnns xenesobeToHHbIe, CMOTPOBbIE Kamephl B KOMMNIekTe :
cornacHo npunoxexuio KCCI Ne 0576705.
i3 Cxema cepTuchmkaumm Ne 3.

Kon TH B3 EASC gg10
M3rOTOB/ACHHAR

CepuiiHoe Npou3BoACTBO.
Pecny6nuka KasaxcraH. TOO "CATIA CY".

COOTBETCTBYET Tpeﬁoaamum Be30NACHOCTH, YCTAHOBJICHHBIM B

TP NMMUP PK Ne 724 ot 15.10.2016r., TP Ne 1198 NMPK or 22.12.2008r.,

TP Ne 1202 MMNPK o1 17.11.2010r., TH Ne 155 or 27.02.2015r., FOCT 13015-2012.

"EC3IT K ToBapam, noAnexaliumm caH.-anuaeM. Hansopy" Ne 299 ot 28.05.10r. . I, p. 11.
2. 3asBuTeNb (HITOTOBHTEb, NPOAABEN) TOO "CAMA CY"

Pecnybnuka KasaxctaH, AkMonuHckas obnacte, LienwHorpazckui panoH,

n. Kocwel, keaptan 016, nom ctpoeHus 4340.

.Ce aT Bbl a " :
3. Ceprudurat BuUIaH HA OCHOBAHNHN MPOTOKOMOB MCMbITaHMIA £

Ne 79-7.14® ot 05.02.2021r. UL| TOO "®Pupma™aHabet" KZ.T.01.0626;
aKkTa aHanuaa cocToaHuA nponssogcTea Ne 59 ot 13.11.2020r.
Onc TOO "dupma"KaHaber" KZ.0.01.0628.
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TocyrapeTBeHHAS CHCTEMA TEXHHUECKOT0 peryiHpoBanns
z Pecnyonuku Kaszaxcran E

kcenx 0576705

MPUJIOKEHUE :
K CEPTHRUKATY COOTBETCIBNS 7 7100628.01.01.04650 i
3 (nexanapanumn.o coorsercrenn) Ne I
1 : MMepedent KOHKPETHON NPOAYKUNNT, HA KOTOPYIO PACTIPOCTPAHRCTCH

it neicTeHe CeprupHKATA COOTBETCTBIUS (IEKAaPAINH 0 COUTBETCTRIN)

| Koa TH B3] EASC Haumerosaniie i oGosxadenne Sbhstcse ot oag,
£ s NPOAYKIIL, e¢ HANOTOBHTED Ho paTopoll Kb scICy _
z NpoayKiHa = 3
51 T el WaroToeutens - CepuitHoe npoussoacTeo.. Pecnybnika
E 6810 KasaxcraH. TOO "CAMA CY".
= Wapenus xene3obeToHHLIe, CMOTPOBLIE KaMEps! B
: xomnnekTe: CK30, CK40,CK50, CK60, CK80,
_ i 2 s CK100, CK120, CK140, CK160, CK180, CK200, CK220,
6810 CK240 (K-1).
03 I CKTr-1000 (ans CKB30, CKB40, CKB50, CKB60, CKB 80,
_ 6810 CKB100, CKB120, CKB140, CKB160, CKB180, CKB200,
3 CKB220, CKB240);
i & . CKTr-1500 (ans CKB30, CKB40, CKB50, CKB60, CKB 80,
3 6810 CKB100, CKB120, CKB140, CKB160, CKB180, CKB200,
E CKB220, CKB240).
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i 'il Bl FNOCYIAPCTBEHHASI CHCTEMA TEXHHYECKOI'O PEIYJIHPOBAHUSA -

! 3 PECNYBJIHUKH KAZAXCTAH :

% i I :
| 3 [

Uy & b : OpraH no nogTeepxaeHuio cooteeTcTBus TOO "®upma PKaHabet" £

Pecnyﬁnuxa Kasaxcran, r. Hyp-CynaH, np.AGeinalt xatia, 51 £

0.01.0628

kcex 1503391 3

£k CEPTH®UKAT COOTBETCTBHH 3

=3 _ saperncrpuponan 8 Focyaaperneniom peecrpe 3

14 Aexabps 220 KZ.7100628.01.01.04629
14 nekabps  2021r.
Jeficranrenen ao * o 20 .

1. Hactostumii cepriiraT YI0CTOBEPAET, 4T0 A0JKHbIM 00pa3oM HieHTHPHINPOBAHHAR :
nponykins V13A8nMA KenesoBetoHHsie: CKA 300, CKA 500, CK/ 1000 5
(ans cMOTpOBLIX Kamep). :

Kon TH B/ EA9C 6810
HArOTORJICHAAA
'Cxema ceptudmkatium Ne 3. CepuitHoe NpousBoAcTBo.

Pecnybnuka Kasaxcrad. TOO "CAINA CY".

COOTBETCTBYCT rpeﬁonanmlnl De30naACHOCTH, VCTAHORIEHHBIM B

TP NMUP PK Ne 724 ot 15.10.2016r., TP Ne 1198 MMPK or 22.12.2008r.,

TP Ne 1202 MMNPK ot 17.11.2010r.N'H Ne 155 ot 27.02.2015r."EC3I'T k ToBapam, Noanexatum

caH.-anuaeM. Haasopy" Ne 299 ot 28.05.10r. Mnasa I, paspen 11, FOCT 13015-2012. i
2, 3anpuTens (M3IroTOBNTENL, Npoaasen) TOO "CAIA CY"

Pecny6nuka KasaxcraH, AkmonuHckas obnacts, LienuHorpapckuii pawioH,

n. Kocuubl, keaptan 016, gom cTpoeHus 4340,

3. Ceprugukar BEUAAH HA 0CHOBANIN NpoTOKOROB UCILITAHMH
Ne 110¢-110.2¢h o1 10.12.2020r. UL| TOO "dupmaPKarabet" KZ.T.01.0626;
aKTa aHanuaa cocToAHuA npoussoacTea Ne 50¢h ot 17.09.2020r.
Or1C TOO "®dupma"KaHaber" KZ.0.01.0628.

4. lono fuume'lbnau uudmp\mmu KoHcTpyKTOpcKas AoKyMeHTayus.
HchemHQHkuﬁ xou‘rﬁom; 33 COOTBETCTBUEM CEPTUMUMPYEMON
nponqum gcym_ecr_s;}gerrgﬂc TOO "dupma "KaHaber"

P}RDBMI!TNII- OPrana 10 NoATBePHRICH crens

e Wi )ﬂmno\iouemme MM Mo ®.P. Aonos .
. VTS, (PSRN =
JKCHEpPT-ayIHTOP J.B. AsabuHa
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FOCYIAPCTBEHHASI CHCTEMA TEXHHYECKOI'O PEIMYJIHPOBAHHUS -
PECIYBJIHKH KASAXCTAH

OpraH no noAreepxaeHuto cootsetcTeus TOO "dGupma "KaHabet"

Pecnybnuka KazaxcraH, r. Hyp-CynraH, np.AGbinai xaxa, 51

0.01.0628 @% ' i

R e flw

¥ kcew 1503414
= CEPTU®UKAT COOTBETCTBUA :

saperncrpuponan v Focyaapersennom peecrpe
.5 _ dcespana = . N_!KZ.7100628.O1.01.04649

5 chespans 2022r.
= 20 N

Jleiterammenen mo *

1. Hactosmuii ceprudurar y1ocToBepsier, 4To 10KHBIM 06pazom wienTnguunpoBannas
4 npoaykuns YI3AENUA XenesobeToHHbIe, CMOTPOBbIe kaMepsl B komnnekTe: CK30, CK40,
i CK50, CK60, CK80, CK100, CK120, CK140, CK160, CK180, CK200,CK220,CK240 (K-2)
3 CKIM-1000 (ana CKB140, CKB160, CKB180, CKB200, CKB220, CKB240);
3 CKI-1500 (ans CKB140, CKB160, CKB180, CKB200, CKB220, CKB240).
= Koa TH B/LEADC 6810

H3TOTOBJAEHHAN

Cxema cepTudbukaumm Ne 3,

CepuiiHoe npouasoacTeo. PecnyBnuka Kasaxcran. TOO "CAMMA CY",

COOTBETCTBYET TPEOOBAHMAM GE30NACHOCTH, YCTAHOBACHIBIM B
TP MMUP PK Ne 724 ot 15.10.2016r., TP Ne 1198 MINPK ot 22.12.2008r.,

TP Ne 1202 MMPK ot 17.11.2010r., FH Ne 155 ot 27.02.2015r., FTOCT 13015-2012.

"EC3I'T k ToBapam, Noanexaluum caH.-anuaem. Haasopy" Ne 299 or 28.05.10r. Ma. I, p. 11.
2. 3assurens (W3roToBuTeas, npoaasen) TOO "CAMNA CY"

Pecnybnuka KasaxcraH, AkMonuHckas obnacts, LienvHorpaackuii paioH,

n. Kocwel, ksaptan 016, aom cTpoexus 4340,

3. Ceprudmrar BoUIAH HA OCHOBANNN POTOKOMOB UCTLITAHUA
Ne 60-6.149 or 05.02.2021r. UL| TOO "dupma"KaHaber" KZ.T.01.0626;
aKTa aHanwaa cocTosHWa npoussogcTea Ne 59¢ ot 13.11.2020r.
orc To0 '!mnpmam{auaﬁer" KZ2.0.01.0628.

——-._H_

4. Jlauuanure.'n.u\n mu]mpslaumt Koucrpylcropcmn BOKYMEHTaLuA. =t

S HAN YNOAHOMOUCHHOE HM A0 ' @.P. Alonos
FHKILTICT, i

IRCNEPT-aVANTOP 5.B. Bopucos
noannes 7 CUTTIERTFNE TR
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é h! | Yk/ioH B THICAYHBIX

= d % P15 8 4 5 6 7

5 q 1l Vimlc | q i V. M/C | g n/c Vimic | qaic V,M/C | q nlc Vinlc |gmc |V, M/C [qnlc V, M/C

) 0,1 4,71 ]0,46-15,26 0:51=2:57%6 0,56 |6,65 0,65 '|7,44 0,73 |8,15 0,80 |8,80 0,86
0,211 19:30: . 110,69, =] 21,581 A0,771+}23,64 0,85 27,29 0,98 130,51 1,09 |33,43 |1,20 |36,10 1,29
0,3 142,65 10,86 147,69 [0,96 [52,24 1,05 160,32 1,22 67,44 1,36 |73,87 |1,49 |79,79 1,61
0,4'172,83 ' .10,99 181,43 1,11 | 89,20 1,22 [103,00 (1,40 |115,16 [1,57 |126,15 |1,72 [136,25 |1,86
0,5 (107,49 |1,09 |120,17 [1,22 [131,64 |1,34 |152,01 |1,55 [169,95 |1,73 |186,17 [1,90 |201,09 [2,05
0,6 |143,88 1,17 |[160,87 |1,31 |176,22 |1,43 |203,48 |[1,65 (227,50 |1,85 (249,22 12,03 |[269,18 |2,19
0,7'°1'176,54 1,20 197,37 {'1,34 |216,21 |1,47 |249,66 |1,70.  |279,13. .|1,90 |305,77 |2,08:.|330,27 |2,25
0,8 '|208,72 1,24 233,36 |1,39' [255,63 [1,52 295,18 1,75 .|330,02/4 1,96 [361,52 2,15 [390,49 |2,32
0,9 (232,03 |1,25 (376,31 |2,02 |393,86 |[2,12 423,23, |2,27 [447,51 |[2,40 |468,38 2,52 |486,78 [2,62
1 214,53 [1,09 |239,85  |1,22 [262,74% |1,34" [303,38' |1,55 |339,19 '|1,73 |371,57 | 1,89 | 401,34 |2,04
h | YkioH B ThICAYHBIX
d 8 9 10 11 12 13 14

g nlc V, M/C | q n/c V,M/C | q, n/c Vimlc | g nic V,M/C |q n/c Vim/c |q nic V, M/C | q,n/c V, M/C

0,1 19,41 0,92°},9;98 0,98 |10,52 15031 | 11,03 1,08 |11,52 1,13 [12,00 |1,17 |12,45 1,22
0,2 |38,60 1,38 40,94 1,46 |43,15 1,54 (45,26 1362 IB7,27 1,69 149,20 1,76 |51,06 1,83
0,3 185,30 1,72 190,48 1,83 95,37 1,92 (100,03 (2,02 |104,47 [2,11 |108,74 |2,19 [112,85 |2,28
0,4 |145,66 |[1,99 [154,50 |2,11 [162,85 (2,22 |[170,80 |2,33 |[178,40 |2,43 (185,68 |2,53 [192,69 |2,63
0,5 |214,97 |2,19 [228,01 |2,32 |240,35 |2,45 |[252,08 [2,57 (263,29 |2,68 (274,04 |2,79 |[284,38 |2,90
0,6 1287,77 |2,34 |305,22 |2,48 |321,74 |2,62 |337,44 |2,74 (352,44 |2,87 [366,83 |2,98 |380,68 |3,09
0,7 353,02 2,35 |374,43 [2,50 [394,69 [2,63 [413,95 |[2,76 (432,36 |2,88 [450,01 |3,00 [467,00 |3,11
0,8 417,45 |2,48 442,77 |2,63 |466,72 |2,77 489,50 |2,91 |[511,27 |3,04 |532,14 3,16 |552,23 |3,28
0,9 |455,42 12,45 |508,69 |2,73 |522,26 |2,81 |534,86 |2,87 |[546,62 |[2,94 |557,67 [3,00 |568,10 |[3,05
1 428,83 12,19 |454,85 [2,32 |479,45 |2,44 |502,85 |2,56 |525,21 2,68 |546,66 |2,79 |567,29 |2,89

§ h | YkI0H B ThICAYHBIX

S |d 1,6 2 3 4 5 6 7

i q 1l Vimle | q nlc Vimle | q nlc Vimlc | q e V,MIC | q nlc Vinlc |gnic  |Visic |qulc V, m/c

3 0,1 16,80 0,46 |7,60 052 |9,31 0,63 10,75 0,73 12,02 (0,82 (13,17 0,89 |14,23 0,97
0,2 (27,89 10,69 31,19 0,77 |38,20 0,95 44,10 1,10 49,31 1,23 [54,02 |1,34 |58,34 1,45
0,3 161,65 0,86 [68,92 |0,97 |84,41 1,18 97,47 1,37 108,98 |1,53 |119,38 |1,67 [128,95 |1,81
0,4 1105,27 1,00 [117,69 |1,11 |144,14 |[1,36 |[166,44 (1,58 (186,09 |1,76 (203,85 |1,93 (220,18 |2,08
0,5 |155,35 1,10 [173,69 |1,23 |[212,73 |[1,50 |[245,64 (1,74 (274,63 |1,94 (300,84 |2,13 |[324,95 |2,30
0,6 (207,96 |1,17 232,50 (1,31 |284,76 |1,61 |328,81 |1,86 [367,62 |[2,08 |402,71 2,27 |434,97 (2,46
0,7 254,68 |1,20 |404,10 |[1,35 |348,74 |1,65 |402,69 |1,90 [450,22 |[2,13 |493,19 [2,33 |532,71 (2,52
0,8 301,67 |1,24 417,25 |1,39 |413,07 |1,70 |476,98 |1,97 |533,27 |2,20 |584,17 2,41 |630,98 (2,60
0,9 (329,11 |1,23 |367,95 |1,37 |450,65 |1,68 |520,36 |1,94 |581,78 |2,17 |637,31 |2,38 |688,38 [2,57
1 310,71 |1,10 [347,38 |1,23 |42545 |1,50 |491,27 |1,74 |549,26 |[1,94 |601,68 |2,13 |649,89 [2,30
h | Yk0oH B ThICAYHBIX
d 8 9 10 11 12 13 14

q, n/c V,mlc | g nlc Vimlc |q,n/c V,m/c | q,n/c Vimlc | q,n/c V,m/c |q,n/c Vimlc |q,nlc V, m/c

0,1 15,21 1,03 |16,13 1,10 (17,00 1,15 17,83 1,21 ]18,62 1,26 19,39 |1,32 |20,12 1,37
0,2 162,37 1,55 |66,16 1,64 |[69,73 1,73 173,14 1,82 176,39 1,90 [79,51 |1,98 [82,51 2,05
0,3 1137,85 |[1,93 [146,21 |2,05 |[154,12 [2,16 |[161,64 (2,27 (168,83 |2,37 (175,72 |2,46 |[182,36 |2,56
0,4 235,38 2,23 [249,66 |2,36 |[263,17 (2,49 |[276,01 (2,61 (288,28 |2,73 (300,05 |2,84 (311,38 |2,95
0,5 |347,38 2,46 |368,45 |2,61 388,38 [2,75 |[407,34 (2,88 (425,45 |3,01 (442,83 |3,13 |[459,54 |3,25
0,6 |465,01 2,63 |493,21 |[2,78 |[519,89 [2,94 |545,27 |3,08 [569,51 |3,22 [592,77 |3,35 |615,14 |[3,47
0,7 591,39 2,74 |871,21 |[2,90 |661,20 |3,06 |693,47 |3,21 |724,31 |3,35 |753,88 [3,49 |782,34 (3,62
0,8 674,55 |2,78 |885,12 (2,95 |754,16 |3,11 |790,97 |3,26 |826,15 |3,41 |859,88 3,55 |892,34 (3,68
0,9 [73591 |2,75 |873,68 |[2,91 |822,77 |3,07 |862,93 |3,22 901,30 3,36 |938,10 3,50 |973,51 (3,63
1 694,41 |2,46 |736,53 |2,61 |776,37 |2,75 |814,27 |2,88 |850,47 |3,01 |885,20 |3,13 (918,62 |3,25




g

§ h | Yk/IoH B TBICSYHBIX ' ;

s|d 0,8 by 109 1 L1 12 % 1,3 14

OI? q, A/c Vim/c | g n/c V,M/C | g, n/c Vim/c | q,n/c V,M/C |qmn/c ! V,_rf[{c q.'n/c ViM/C | q,n/c V, M/C |

7 QAN 1026 0,39 (10,88 0,42 (11,47 0,44 12,03 10,46 [12,56 Q,.4.8 T8I0 R 1050 .18, 57 152
0,2 [42,06 0,59 |44,61 0,62 (47,03 0,66 49,32 0,69 |51,51 037241 53,62 0,75 |'55,64 0,78
@3 | 192596 0573, 198,58 0,78 |103,93 ]0,82 |109,00 |0,86' 113,85 (0,90 [118,50 [0,93 | [122,97 0,97
0,4 [158,72 110,85 |1 168;35" }0,90 ¥ 177,45 10595, 5186,11 }0,99 3119439 414,04 $:202,33" | 1,084°] 209,97 .|1,12
0,5 (234,23 10,93 |248,44 (0,99 |261,88 |1,04 |1274,66 |1,09 286,88 |1,14 [298,59 [1,19 |309,86 |1,23
0,6 313,54 |1,00 [332,55 |1,06 (350,54 |1,11 [367,65 |1,17 [384,00 |1,22 [399,68 1,271 |414,77 1,32
0,7 391,97 |1,04 |442,51 *|1,11 (438,24 |1,17 |459,63 |1,22 |480,06 |1,28 (499,67 |1,33 |518,53 |1,38
0,8 [454,81 |1,05 [447,59 |1,12 [508,49 |1,18 |533,31 |1,24 |557,02 |1,29 [579,77 |1,34 |601,65 |1,40
0,9 (496,18 |1,04 |441,81 |1,10 |554,75 |[1,16 |581,83 [1,22 |607,70 1,28 632,51 |1,33 ' [656,39 1,38
1 468,46 10,93 [496,88: 10,99 4523¥6:. | 1,04 -11549,32, 1 11509 1573575 1,141 }597,181 111,191 1'619,727 11,23
h | Yk/oH B ThICSYHBIX
d W5 1,6 ) AL 7 1,8 {5 2 LS

qQrRDETT V,M/C | q,nlc V,M/C | g, n/c 1V, mrc q, /e V,M/C |q,n/c Vim/c |q,n/c V,M/C |q,n/c V, M/C

0,1 [14,04 0,54 (14,50 0,55 |[14,95 0,57 |15,38 0,59 115,81 0,60 |16,22 0,62 ]18,13 0,69
028157660 0,80 59,48 0535 71161532 0,86 163,09 0,88 |64,82 0,91 166,51 0,93 |74,36 1,04
0,3 (127,29 1,00 |131,46 (1,04 |135,51 |[1,07 |139,43 |1,10 |[143,25 |1,13 |146,98 |[1,16 |164,32 |1,30
0,4 (217,34 |1,16 |224,46 (1,20 |231,37 |1,23 |238,08 |1,27 244,60 |1,30 [250,96 |[1,34 |280,58 |1,49
0,5 [320,74 1,28 |331,25 |[1,32 341,45 |1,36 |351,35 1,40 360,98 |1,44 |370,35 |[1,47 |414,07 |1,65
0,6 (429,33 |1,36 |443,41 (1,41 |457,05 |1,45 |470,30 |1,49 |483,19 |1,53 |495,74 |[1,57 |554,26 |1,76
0,7 [535,29 1,39 |575,88 |[1,44 |569,86 |[1,48 |586,38 |1,53 602,45 |1,57 |618,10 |[1,61 |691,05 |1,80
0,8 622,77 |1,44 |596,79 |1,49 662,99 [1,54 |1682,21: |1,58 |700,91 |1,63 |719,11 [1,67 |803,99 |1,86
0,9 679,43 |1,43 |589,08 |1,47 |723,30 |1,52 |744,27 |1,56 |764,67 |1,60 |784,53 |[1,65 |877,14 |1,84
1 641,15 |1,28 |662,17 |1,32 |682,55 |1,36 |702,34 |1,40 |721,59 |1,44 |740,33 |1,47 |827,72 |1,65

§ h | Yk/0H B ThICSAYHBIX

=3[! 1,9 2 235 3 35, 4 4,5

S q nlc Vimle |q i Vimlc | q nic Vimle | q i V,M/C | q nlc Vimle | g nic Vimle | q e V, mfc

ét 0,1 (28,44 0,70 (29,18 0,71 (32,62 0,80 |35,74 0,87 138,60 0,94 41,26 1,01 143,77 1,07
0,2 ¢1116,63" [1,04 1119566l 1507, | 133,79 111,20, | 146;56  §il,31 5 |'158;30°" 1. 1,425 1:16€9,23- '] ,5 1 |11s79,49- 1,61
0,3 [257,74 1,30 |264,44 |[1,33 |295,65 |[1,49 |323,87 |1,63 |[349,82 |1,76 |373,97 |[1,89 |396,66 |[2,00
0,4 |440,07 |1,50 |451,50 (1,54 |504,79 |1,72 |552,97 |1,88 |[597,28 |2,04 [638,52 [2,18 |677,25 |2,31
0,5 649,42 |1,65 |666,29 [1,70 |744,93 |1,90 |816,03 |2,08 |[881,42 |2,24 |942,27 [2,40 ]999,43 |2,55
0,6 869,26 |1,77 891,85 |[1,81 |997,11 |[2,03 |1092,28 |2,22 |1179,80 |2,40 |1261,26 (2,56 |1337,77 |2,72
0,7 [1043,12 11,78 |1070,22 [1,82 |1196,54 |2,04 |1310,74 |2,23 |1415,76 |2,41 |1513,51 [2,58 |1605,32 |2,73
0,8 [1260,90 |1,87 |1293,66 (1,92 |1446,36 |2,15 |1584,40 |2,35 |[1711,35]2,54 |1829,51 |2,72 |1940,49 | 2,88
0,9 (1375,62 11,85 |1411,35(1,90 |1577,94 |2,12 |1728,55 |2,32 |1867,05]2,51 [1995,96 (2,68 |2117,03 |2,84
1 1298,83 | 1,65 |1332,57 (1,70 |[1489,86 | 1,90 |1632,06 |2,08 |1762,83 |2,24 |1884,55 [2,40 |1998,86 | 2,55
h | Yk/0H B ThICAYHBIX
d 5 AS) 6 7 8 9 10

q, 1/c Vim/c | g nlc Vim/c |q,n/c Vim/c |q,n/c Vim/c | q,n/c Vim/c |q,n/c Vim/c |q,n/c V, m/c

0,1 (46,14 1,13 |48,39 1,18 50,54 1,24 |54,59 1,33 58,36 1,43 161,90 1,51 165,24 1,60
0,2 (189,20 |1,69 |198,44 (1,77 |207,26 |1,85 |223,87 2,00 (239,32 |2,14 |253,84 |[2,27 |267,57 |2,39
0,3 (418,11 |2,11 438,52 (2,21 |458,02 |2,31 |494,72 2,50 |[528,88 |2,67 [560,96 [2,83 |591,30 [2,98
0,4 (713,89 2,43 |748,73 |[2,55 |782,02 |2,67 |844,68 ]2,88 (903,00 |3,08 (957,78 |[3,26 |1009,59 | 3,44
0,5 [1053,49 12,68 |1104,91 (2,81 |1154,04 |2,94 |1246,51 |3,17 |1332,57 13,39 |1413,41 |3,60 |1489,86 |3,79
0,6 |1410,13 12,87 |1478,96 3,01 |1544,72 |3,14 |1668,49 13,39 |[1783,69 |3,63 |1891,89 [3,85 |1994,23 |4,05
0,7 (1753,34 12,99 |1838,92 (3,13 |1920,69 |3,27 |12074,58 |3,53 |[2217,82|3,78 |2352,35 (4,01 |2479,60 |4,22
0,8 [2045,46 13,04 |2145,29 (3,18 |2240,68 |3,33 |2420,22 |3,59 |2587,32 13,84 |2744,27 (4,07 |2892,71 |4,29
0,9 [2231,55]3,00 |2340,47 (3,14 |2444,54 |3,28 |2640,40 | 3,55 |[2822,713,79 [2993,93 (4,02 |3155,88 | 4,24
1 2106,99 12,68 12209,82 (2,81 [2308,09 (2,94 [2493,02 |3,17 |2665,15 3,39 |2826,82 |3,60 |2979,73 13,79




§ h! | Yk/oH B THICAYHBIX

2 d 0,4 0,5 0,6 0,7 0,8 0,9 1

N q 1l Vimle |q e V, M/C [ q n/c Vimlc | qlc V,M/C | q nlc Vimlc | q nlc V,M/C | q,n/c V, M/C

L‘Llf 0;1- 123,48 0;37 126,25 0,41 |28,76 0,45 |31,06 0,49 133,21 015201136522 OSSHIS7512 0,58
0,211 96129 0,55 (107,65 (0,62 (117,92 (0,68 |127,37 |0,73 |136,17 |0,78 |144,43 |0,83 |[152,24 0,87
0,3 212,76 10,69 237,88 0,77 260,58 0,84 |281,46 10,91 |300,89 ]0,97 319,15 |1,03 |336,41 |1,09
0,4 [363,25 10,79 406,13 0,89 444,89 0,97 |480,54 |1,05 |[513,72 |1,12 [544,88 |1,19 |574,36 |1,25
0,5 [536,04 0,87 599,31 10,98 |656,51 |[1,07 |709,11 |1,16 |[758,07 |1,24 [804,06 |1,31 |847,55 |1,38
0,6 |717,48 10,93'1802,17 |1,04 |878,73 |14 |949,13 [1,23' |1014,67 |1,32 |1076,22+|1,40. .| 1134,43%} 1,48
0,7 892,08 10,97 1997,38 1,09 |1092,58 [1,19 |1180,12 |1,29 |1261,60 |1,38 |1338,13 | 1,46 |1410,51 |1,54
0,8 [1040,70 10,99 |1163,54|1,11 |1274,59 |1,21 |1376,72 | 1,31 |1471,77 |1,40 [1561,05 | 1,48 |1645,49 | 1,56
0,9 [1135,39 10,98 11269,41 1,09 |1390,56 [1,20 |1501,98 | 1,29 |1605,68 |1,38 [1703,09 | 1,46 |1795,21 |1,54
1 1072,07 10,87 11198,62 10,98 |1313,02 |1,07 |1418,22 |1,16 |[1516,14|1,24 [1608,11 | 1,31 |1695,10 | 1,38
h | Yk/i0H B ThICSIYHBIX
d 1,1 1,2 1,3 1,4 115 1,6 1,7

q /e V, M/C | g, n/c V, M/C | q, n/c V,mlc | g nlc V,M/C | qnlc Vim/c |q nic V, M/C | q,n/c V, M/C

0,1 |[38,94 0,61 (40,67 0,64 42,33 0,66 [43,93 0,69 4547 0,71 46,96 0,73 148,40 0,76
0,2 159,67 10,91 |166,77 (0,95 |173,58 10,99 |180,13 |1,03 |186,46 |1,07 [192,57 |1,10 |198,50 |[1,14
0,3 |[352,83 |1,14 |368,52 |1,19 |383,57 |1,24 |398,05 |1,29 |[412,02 |1,33 [425,53 |1,37 |438,63 |1,42
0,4 602,39 1,31 629,17 |1,37 |654,87 |1,43 |679,59 |1,48 |[703,44 |1,53 |726,51 |1,58 |748,87 |1,63
0,5 (888,92 |1,45 928,44 |1,51 |966,36 |[1,57 |1002,83 |1,63 |[1038,03]1,69 [1072,07 | 1,75 |1105,07 | 1,80
0,6 [1189,80 1,55 |1242,71 1,62 |1293,45 |1,68 |1342,28 |1,75 |[1389,39 1,81 |[1434,96 |1,87 |1479,12 | 1,92
0,7 [1479,36 | 1,61 |1545,14 1,68 |1608,23 |1,75 |1668,94 |1,82 |1727,51 1,88 [1784,17 | 1,94 |1839,08 |2,00
0,8 [1725,81 |1,64 |1802,55|1,71 |1876,15 |1,78 |1946,97 |1,85 |[2015,31 1,91 [2081,40 | 1,98 |2145,46 |2,04
0,9 [1882,83 11,62 |1966,55|1,69 |2046,85 |1,76 |2124,12 |1,83 [2198,67 | 1,89 |2270,78 | 1,95 |2340,67 |2,01
1 1777,83 11,45 |1856,89 | 1,51 |1932,71 | 1,57 |2005,67 | 1,63 |[2076,06|1,69 [2144,15 |1,75 |2210,14 |1,80

§ h | YkioH B ThICAYHBIX

2ld 1,8 1,9 2 23 3 3,5 4

N q /e Vimle | q nic Vimle | qnlc Vimle | qlc V,M/C | q nlc Vimic | qnlc Vimle | q i V, m/c

tl“lt 0,1 |[49,81 0,78 (51,17 0,80 [52,50 0,82 |58,70 0,92 164,30 1,01 69,45 1,09 |74,25 1,16
0,2 [204,25 |1,17 209,85 |1,20 |215,30 |1,23 |240,71 |1,38 |[263,69 |1,51 (284,82 |1,63 |304,48 |1,74
0,3 [451,34 |1,46 |463,71 |1,50 |475,76 |1,54 |531,91 |1,72 |[582,68 |1,88 [629,37 |2,03 672,82 |2,17
0,4 (770,58 1,68 |791,69 |[1,73 |812,26 |[1,77 |908,14 |1,98 (994,81 |2,17 |1074,52 |2,34 |1148,71 |2,51
0,5 (1137,11 |1,85 |1168,27 | 1,90 |1198,62 |1,95 |1340,09 |2,18 |1468,00|2,39 [1585,62 |2,58 |1695,10 |2,76
0,6 [1522,00 1,98 |1563,71 (2,03 |1604,33 |2,09 |1793,70 |2,33 |[1964,90 |2,56 [2122,33 |2,76 |2268,87 |2,95
0,7 [1892,40 12,06 |1944,25 2,12 |1994,76 |2,17 |2230,21 |2,43 |2443,07 |2,66 [2638,82 |2,88 |2821,02 |3,07
0,8 [2207,66 12,10 |2268,16 |2,16 |2327,08 |2,21 |2601,75 |2,47 |[2850,08 |2,71 |3078,44 |2,92 |3290,99 (3,13
0,9 |[2408,53 12,07 |2474,53 2,13 |2538,81 |2,18 |2838,48 |2,44 |3109,40|2,67 |3358,53 |2,89 |3590,42 |3,09
1l 2274,21 11,85 12336,53 11,90 |2397,23 | 1,95 |2680,19 |2,18 |[2936,00|2,39 [3171,24 |2,58 |3390,20 |2,76
h | Yk/0H B ThICSYHBIX
d 4,5 5 5,5 6 7 8 9

q, /e V,m/c | q,n/c V,m/c |q,n/c V,m/c | q,nlc Vim/lc | q,n/c V,m/c |q,n/c Vimlc |q,nlc V, m/c

0,1 (78,75 1,23 |83,01 1,30 87,07 1,36 (90,94 1,42 198,22 1,54 |105,00 |1,64 (111,37 |1,74
0,2 (322,95 |1,85 |340,42 |1,95 |357,04 |[2,04 |372,91 |2,13 [402,79 |2,31 |430,60 |[2,46 |456,72 |[2,61
0,3 713,63 12,30 |752,24 |2,43 |788,95 [2,55 |824,03 |2,66 890,06 |2,87 (951,51 |3,07 |1009,23 |3,26
0,4 [1218,39 12,66 |1284,30 (2,80 |1346,98 |2,94 |1406,88 |3,07 |1519,60 |3,31 [1624,52 |3,54 |1723,07 |3,76
0,5 [1797,92 12,93 |1895,18 |3,09 |1987,68 |3,24 |12076,06 |3,38 |[2242,41|3,65 [2397,23 |3,91 |2542,65 |4,14
0,6 |[2406,50 |3,13 |2536,67 | 3,30 |2660,48 |3,46 |2778,78 |3,61 |[3001,43 13,90 |3208,66 |4,17 |3403,30 (4,43
0,7 [2992,14 13,26 |3154,00 | 3,44 |3307,94 |3,61 |3455,03 |3,77 |3731,86 |4,07 |3989,52 |4,35 |4231,53 (4,61
0,8 |[3490,62 13,32 |3679,44 13,50 |3859,02 |3,67 |4030,62 |3,83 |4353,57 |4,14 [4654,16 |4,42 |4936,48 |4,69
0,9 |[3808,22 13,27 |4014,21 | 3,45 |4210,14 |3,62 |4397,35 |3,78 |4749,68 14,08 |5077,62 |4,36 |5385,63 4,63
1 3595,8512,93 |13790,36 | 3,09 |3975,36 3,24 |4152,13 |3,38 |4484,81 |3,65 [4794,46 |3,91 |5085,30 |4,14




g

g h | YkjI0H B TBICSYHBIX \ i

S |d 0.4 by 7 05 0,6 0,7 0,8 0,9 Al

= qiic Vmlc | g nlc V, MIC | q nlc Vom/e | g, /e vMC e T Tvmie [qmwe V.MIC | q il v m/c|

é[ 0,1 (31,64 0,59 185,38 0,44 138,75 0,48 141,86 10,52 |[44,75 Q,56 47,46 10,59 50,03 0,62
0,2 (129,75 10,59 |145,06 |0,66 |158,91 (0,73 |171,64 0,78 |183,49 10,84 |194,62 (0,89 (205,15 |0,94
0,3 (286,70 0,74 320,54 |0,83 [351,14 |0,90 |379,27 |0,98' 405,46 |1,04 |430,05 1|1,11 |453,31 |1,17
0,4 [489,47 10,85 |547,25 10,95 1599,48 [1,04 |647,51 |1,13 [692,22 11,20 |734,21 |1,28/ (773,92 |1,35
0,5 [722,27 10,94 |807,52 |1,05 |884,60 |1,15 95548 [1,24 |1021,45 1,33 |1083,41 |1,41 |[1142,01 |1,48
0,6 966,73 1,00 [1080,84 1,12 |1184,00 |1,23 |1278,87 (1,33 [1367,17 1,42 |1450,10 1,50 |1528,54 [ 1,59
0,7 [1197,68 | 1,04 |1339,04 [1,16 |[1466,85 |1,27 |1584,38 | 1,38 |1693,77 |1,47 [1796,52 |1,56 |1893,69 |1,65
0,8 [1402,22 |1,06 [1567,73 (1,19 |1717,36 | 1,30 |1854,96 | 1,41 [1983,04 [1,50 [2103,33 [1,59 |2217,10|1,68
0,9 [1529,81 1,05 |1710,38 (1,17 |{1873,62 [1,28 |2023,74 | 1,39 |2163,47 | 1,48 '|2294,71 |1,57 |2418,84 1,66
1 1444,54 10,94 |1615,05 (1,05 |1769,20 |1,15 |1910,95 |'1,24 [2042,89 | 1,33 |2166,81 | 1,41 [2284,02 |1,48
h | Yk/0H B THICSIYHBIX
d Tl 12 ) B Al3 1,4 ;5 1J6 147

qile 7+ [vmic | g e V,M/C | quict M Vomre | g e V,M/C | q /e v/ |q nlc v, M/C | q, n/c V, M/C

0,1 |[52,47 0,65 |54,80 0,68 57,04 0,71 159,20 0,74 161,27 0,76 |63,28 0,79 165,23 0,81
0;281 21551 74101:0598 | 228173 4 | 1503 .3011233,91 | 1,07 242,74 4y 1510 125126 4 [fsH5 X FRSUS00 1, 18 =1267:49, ] 1,22
0,3 [475,44 |1,22 |496,58 |1,28 |516,86 |[1,33 |536,37 |1,38 |555,19 |1,43 |573,40 |1,48 |591,05 |1,52
0,4 (811,70 |1,41 |847,79 |1,47 |882,41 |[1,53 |915,72 |1,59 |947,86 |1,65 |978,94 |1,70 |[1009,07 |1,75
0,5 [(1197,75 11,56 |1251,01 | 1,63 |1302,09 |1,69 |1351,25 |1,76 |1398,67 |1,82 |1444,54 |1,88 |1489,00 |1,93
0,6 [1603,14 |1,66 |1674,43 1,74 |1742,80 |1,81 |1808,59 [1,88 |1872,07 |1,94 |1933,46 |2,01 |[1992,97 |2,07
0,7 [1998,41 |1,74 |2087,28 | 1,81 |2172,51 | 1,89 |2254,52 | 1,96 |2333,65 (2,03 |2410,18 |2,09 |[2484,36|2,16
0,8 [2325,32 11,76 |2428,71 1,84 |2527,89 |1,91 |2623,31 |1,99 |[2715,38 |2,06 |2804,44 |2,12 |2890,75|2,19
0,9 [2536,90 |1,74 |2649,70|1,82 |2757,90 | 1,89 |2862,01 |1,96 |[2962,46 |2,03 |3059,61 |2,10 |3153,78 |2,16
1 2395,50 | 1,56 [2502,02 | 1,63 |2604,19 |1,69 [2702,49 |1,76 |[2797,35]1,82 |2889,09 |1,88 [2978,00|1,93

§ h | Yk/I0oH B ThICAYHBIX

S |d 1,8 1,9 2 2,9 3 3,5 4

i q /e Vimle | q e Vimlc | q nlc Vimle | qunlc V,M/C | q nlc Vimle | q nic Vimle | q /e V, wilc

tl“lt 0,1 (67,12 0,84 |[68,96 0,86 70,75 0,88 79,10 0,99 186,65 1,08 193,60 1,17%1100,06 " 11,25
0,231275524" [3,26 1 |:282878 81,29, 290,13 |32 | 324537 * Nil,48::11355;33 % 111,625 1:383,80- 41t , 758 1410,80-31:1,8%
0,3 [608,19 |1,57 |624,85 |1,61 |641,08 |[1,65 716,75 |1,85 |[785,16 |2,02 |848,07 |2,18 |[906,63 |2,33
0,4 [(1038,33 |1,81 |1066,78 | 1,86 |1094,49 |1,90 |1223,68 |2,13 |1340,47 |2,33 |1447,88 |2,52 |1547,84 |2,69
0,5 [1532,17 11,99 |1574,15]2,05 |1615,05 |2,10 |[1805,68 |2,35 |1978,02 |2,57 |2136,51 |2,78 |2284,02 |2,97
0,6 [2050,75 12,13 |2106,94 |2,18 |2161,68 |2,24 |2416,83 |2,51 |2647,51 |2,75 |2859,63 |2,97 |3057,08 |3,17
0,7 [2549,79 12,22 |2619,66 |2,28 |2687,71 |2,34 |3004,96 |2,61 |3291,76 12,86 |3555,51 |3,09 |[3801,00 | 3,30
0,8 [2974,55 12,25 |3056,06 |2,31 |3135,46 |2,37 |3505,55 |2,66 |3840,13 2,91 |4147,82 |3,14 |4434,20 |3,36
0,9 |[3327,05 12,28 |3418,21 |2,34 |3507,01 |2,40 [3920,96 |2,69 |4295,20 12,94 |4639,34 |3,18 |[4959,67 | 3,40
1 3064,34 11,99 |3148,31 |2,05 |3230,10 |2,10 |3611,36 |2,35 |[3956,04 |2,57 |4273,02 |2,78 |[4568,05|2,97
h | Yk/0H B ThICAYHBIX
d 4,5 9) 5,5 6 6,5 7 8

q, 1/c Vim/c | g, n/c V,m/c |q,n/c V,m/c | g, n/c Vim/c |q,n/c Vim/c |q,n/c Vim/c |q,n/c V, m/c

0,1 (106,13 |1,32 |111,87 |1,40 |117,33 |1,46 (122,55 |1,53 |127,55 |1,59 |132,37 |1,65 |[141,51 |1,77
0,2 (435,19 |1,99 |458,73 |2,09 481,12 [2,20 |502,52 [2,29 |[523,04 |2,39 |542,78 2,48 |[580,26 |2,65
0,3 961,63 |2,48 |1013,64 2,61 |1063,12 |2,74 |1110,39 |2,86 |1155,73 12,98 |1199,36 |3,09 |[1282,17 |3,30
0,4 [1641,74 12,85 |1730,54 13,01 |1815,01 |3,16 [1895,71 |3,30 [1973,12|3,43 |2047,60 |3,56 |[2188,98 | 3,81
0,5 |[2422,57 13,15 |2553,62 3,32 |2678,25 |3,48 |2797,35 |3,63 |2911,57 3,78 |3021,48 |3,93 |[3230,10 |4,20
0,6 |[3242,52 13,36 |3417,91 |3,54 |3584,74 |3,72 |3744,14 | 3,88 |3897,02 |4,04 |4044,13 |4,19 |[4323,36 |4,48
0,7 [4031,57 13,50 |4249,65 (3,69 |4457,07 |3,87 |4655,26 |4,04 |4845,34 |4,21 |5028,25 4,37 |5375,43 |4,67
0,8 [4703,18 13,56 |4957,59 3,76 |5199,56 |3,94 |5430,77 |4,11 |5652,52 |4,28 |5865,90 |4,44 |6270,91 |4,75
0,9 [5131,13 13,52 |5408,68 |3,71 |5672,68 |3,89 [5924,92 |4,06 |6166,85 4,23 |6399,64 |4,39 |6841,50 |4,69
1 4845,14 13,15 |5107,23 | 3,32 |5356,51 |3,48 [5594,69 |3,63 |5823,14 |3,78 |6042,96 |3,93 |6460,19 |4,20




1600 MM
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YKJIOH B TBICAYHBIX

0,4

0,5

0,6

0,7

0,8

0,9

q, /e

V, m/c

g, n/c

V;M/C

q, n/c

V, m/c

g, n/c

Y
M/C

q, n/c

V, m/c

q, /e

V,M/C

q, n/c

V,M/C

0,1

144,97

0,43

50,28

0,48

55,08

0,53

59,49

0,57

63,60

0,61

67,45

0,64

71,10

0,68

0,2

184,39

0,64

206,16

0,72

225,83

0,79

243,93

0,85

260,77

0,91

276,59

0,97

291,55

1,02

0,3

407,42

0,80

455,51

0,90

498,98

0,98

538,97

1,06

576,18

1714

611,13

1,20

644,19

1327/

0,4

695,54

0,93

777,64

1,04

851,86

458

920,11

1128

983,64

i3]

1043,31

1,39

1099,74

1,46

0,5

1026,32

1,02

1147,46

1,14

1256,97

1,25

1357,69

1585

1451,43

1,44

1539,47

1,53

1622,75

1,61

0,6

1373,65

1,09

1535,79

1,2

1682,37

1,34

1817,17

1,44

1942,63

1,54

2060,47

1,64

2171,93

1,72

0,7

1707,89

1,14

1909,48

27

2091,73

1,39

2259,33

1,50

2415,32

1,61

2561,84

1,70

2700,42

1,80

0,8

1992,39

1,16

2227,56

129

2440,17

1,42

2635,69

1,53

2817,67

1,63

2988,59

1,73

3150,25

1,83

0,9

2173,69

1,14

2430,26

1,28

2662,22

1,40

2875,53

L4l

3074,07

1,61

3260,54

1,71

3436,91

1,80

2052,63

1,02

229491

1,14

2513,95

1,25

2715,38

1,35

2902,86

1,44

3078,95

1,53

3245,49

1,61

YKJIOH B THICSYHBIX

1,1

1,2

1,3

1,4

55

1,6

1,7

q, 11/c

vV, M/C

q, n/c

V, M/C

q, n/c

V, m/c

q, n/c

Y
M/C

q, n/c

V, m/c

q, n/c

V,M/C

q, n/c

V,M/C

0,1

/557

057N

77,89

0,74

81,07

0,77

84,13

0,80

87,08

0,83

89,94

0,86

Ol

0,89

10,2

305,78

1,07

SICIEY

112

332,41

1,16

344,96

1,21

357,07

123

368,78

%29

380,13

1533

0,3

675,63

1,33

705,67

1339

734,49

1,45

762,21

1,50

788,96

1,55

814,84

1,61

839,92

1,66

0,4

1153,42

1,54

1204,71

1,60

1253,90

1,67

1301,24

1,73

1346,91

189

1391,08

1,85

1433,89

1,91

0,5

1701,95

1,69

1777,63

177

1850,22

1,84

1920,06

159l

1987,45

1,98

2052,63

2,04

2115,80

2,10

0,6

2277,94

1,81

2379,23

1,89

2476,38

1,97

2569,86

2,04

2660,06

2111

2747,30

2,18

2831,85

2,25

0,7

2832,22

1,88

2958,16

1197

3078,95

2,05

3195,17

2,13

3307,32

2,20

3415,79

o

3520,91

2,34

0,8

3304,01

1392/

3450,93

2,00

3591,84

2,08

3727,43

2,16

3858,25

2,24

3984,79

2,3

4107,43

2,38

0,9

3695,53

1,94

3859,85

2,03

4017,46

2,1

4169,12

2519

4315,44

2,26

4456,97

2,34

4594,14

2,41

3403,90

1,69

3555,26

1,77

3700,43

1,84

3840,12

1,91

3974,90

1,98

4105,26

2,04

4231,61

2,10

1600 MM

H:

YKJIOH B THICSYHBIX

1,8

1,9

2,5

3,5

q, n/c

V, m/c

g, n/c

V, m/c

g, n/c

V, m/c

g, n/c

Y
M/C

g, n/c

V, m/c

q, /e

V, m/c

g, n/c

V, m/c

0,1

D)

0,91

98,01

0,94

100,55

0,96

112,42

1,07

123,15

1,18

133,02

1,27

142,21

1,36

0,2

391,15

1L

401,87

1,40

412,31

1,44

460,98

1,61

504,97

1,76

545,43

1,91

583,09

2,04

0,3

864,27

1,70

887,95

1,75

911,02

1,80

1018,55

2,01

1115,76

2,20

1205,16

2,38

1288,37

2,54

0,4

1475,46

1,96

1515,89

2,02

155597

2,07

1738,85

2o

1904,81

2,54

2057,43

2,74

2199,49

2,93

0,5

2177,14

2,17

2236,80

2,22

229491

2,28

2565,79

2,55

2810,68

2,80

3035,88

3,02

3245,49

3,23

0,6

2913,95

2,31

2993,80

2,38

3071,57

2,44

3434,12

573

3761,89

25,99

4063,31

3,23

4343,86

3,45

0,7

3622,99

2,41

3722,27

2,48

3818,96

2,54

4269,73

2,84

4677,26

3,11

5052,01

3,36

5400,83

3,59

0,8

4226,51

2,45

4342,32

2559

4455,13

2,58

4980,98

2,89

5456,40

3,16

5893,58

3,42

6300,50

3,65

0,9

4803,89

2,52

4935,53

259

5063,74

2,66

5661,44

2,97

6201,79

3,25

6698,70

35l

7161,21

3,76

4354,29

2,17

4473,61

22

4589,82

2,28

5131,58

2,55

5621,36

2,80

6071,77

3,02

6490,99

3,23

4,5

535

6,5

q, n/c

V, m/c

q, n/c

V, m/c

q, n/c

V, M/c

q, n/c

V, M/c

q, n/c

V, M/c

q, n/c

V, Mm/c

q, n/c

V, M/c

0,1

150,83

1,44

158,99

1,52

166,75

1,59

174,17

1,66

181,28

1,73

188,12

1,80

201,11

1,92

0,2

618,47

2,16

651,92

2,28

683,74

2,39

714,14

2,50

743,30

2,60

771,36

2,70

824,62

2,88

0,3

1366,53

2,69

1440,45

2,84

1510,75

2,98

1577,93

3,11

1642,36

3,24

1704,36

3,36

1822,04

3,59

0,4

2332,91

3,11

2459,10

3,27

2579,13

3,43

2693,81

3,59

2803,81

3,73

2909,65

3,87

3110,55

4,14

0,5

3442,37

3,42

3628,57

3,61

3805,68

3,79

3974,90

3,95

4137,21

4,12

4293,39

4,27

4589,82

4,57

0,6

4607,36

3,66

4856,58

3,86

5093,63

4,04

5320,12

4,22

5537,36

4,40

5746,39

4,56

6143,15

4,88

0,7

5728,45

3,81

6038,31

4,02

6333,04

4,21

6614,64

4,40

6884,74

4,58

7144,63

4,75

7637,93

5,08

0,8

6682,69

3,88

7044,18

4,08

7387,99

4,28

7716,51

4,47

8031,60

4,66

8334,78

4,83

8910,26

5,17

0,9

7474,57

3,92

7878,89

4,13

8263,45

4,34

8630,89

4,53

8983,31

4,71

9322,43

4,89

9966,09

5,23

6884,73

3,42

7257,15

3,61

7611,36

3,79

7949,81

3,95

8274,42

4,12

8586,77

4,27

9179,65

4,57
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MaTepma}I TpybonpoBona (kaHama)

Koo duiyeHT mepoxosarocty 1o MaHHNHTY

CTEHKOM

) Tpy6onpoBogpl L b e PR

Ac6ecTorieMeHTHbIE i ' [ WA PO 0.011 ;- -
Yyryunsle, HOBbIE . 0.012
Kepammyeckne (DmHstHO YepernmnIibl) 0.014

| Kenesoberonnbie : h 0.011
betonHble L 0.012
CranbHble 0.012
CranpHble - ¢ BHY TPEHHUM 3Ma)11/[p01'§a1_{_1/1eM 0.010
T obpupoBaHHBI MeTaT By 0.022
Crek/1siHHbBIE 0.010
CBUHIIOBbIE 0.011
JlaTyHHBIE 0.011
Mennble 0.011
ITnacTukosbIe 0.009
[TonuatnneHoBbIe- rOPPUPOBAHHBIE C [IAAKOM 0.009- 0.015
BHY TPEHHEN CTEHKON
[Tonmatunena rodppupoBaHHbIe ¢ TOPPUPOBAH- 0.018- 0.025
HOJI BHY TPEHHEN CTEHKO
[omusunmnxnopup [IBX- ¢ rmagkoi BHy TpeHHe 0.009- 0.011




MpunoxeHue No 3

MapaeBnuyeckuin pacuyer 6e3HaNOPHON XKene3o6eToHHOW pacTpy6HOM
TPYObI ' )

[ippaBnmyeckye XapaKTEPUCTUKM KOIEKTOPOB OIPENeNATCA WX HaMOOMbIIell IIPOIYCKHOM

CIIOCOOHOCTBIO IpY 3alaHHOM YK/IOHE M IIONIAfiM >KMBOTO CeYeHMA IOTOKA. /I IMpOoeKTMpOBaHMA
OBITOBBIX BOJOOTBOJAIIMX CeTell IPUHUMAETCA Oe3HANOPHBIN PEeXUM [ABJDKEHUSA OKMIKOCTU C
qacTnyHbIM (0,5-0,8) HamonmHeHueM Tpy6. CrremyeT MMeTb B BUAY, YTO B CETAX, IpPeTHA3HAYCHHBIX
UL TPAHCIIOPTUPOBKY IOK[EBBIX BOJ, pPacueTHbIE PACXOfbl HAGMIONAIOTCA He Yallje OHOTO pasa
B HECKONbKO jeT. CrleoBaTeNbHO, BOJOOTBOAAIINME CeTV PaboTaloT B OEe3HAIOPHOM pEXUMe IIpH

YaCTMYHOM 3aIlOJTHEHNM. JTOT PpeXUM O0/ajaeT pAgOM IMpEeUMYIIeCTB Nepel HallopHbIM. B 6bITOBBIX
U IIPOV3BOZICTBEHHO-OBITOBBIX CETAX HE0OX0omMMo obecredrBaTh HEKOTOPBIN pe3epB >KUBOIO CEYEHNA
Tpy6onposona. Hepes cBOOOTHYIO OT BOJBI BEPXHIOIO YaCTh CEUEHNA TPY OBl OCYIeCTBIA TCA BEHTVU/LALA
Pa3BeTB/ICHHOI BOJOOTBOMAIEl CETH.

B cTouHBIX BOfIaX TaKXKe COJep)KaTcsi HepacTBOPEHHble IPUMECH OPraHMYeCKOro ¥ MMHepaIbHOro

poncxoxieHns. [leppple MMeIOT HeO OIBIIYIO INIOTHOCTD VI XOPOLIO TPAaHCIIOPTHUPYIOTCS IIOTOKOM BOJIBI.

Bropsie (1mecok, 6011 cTek/1a, ITAKM U Ip.) MMEIOT 3HAYUTEIbHYI0 IVIOTHOCTD ¥ TPAHCIIOPTHUPYIOTCS JIVIID
IpY OIIpeleTIEHHBIX CKOPOCTAX TYpOY/IeHTHOTO peXXMMa JIBIDKEHMS XXUAKOCTH. [loaToMy BaKHeMmMM
YCTIOBMEM TIPOEKTMPOBAHNA BOJOOTBONAILINX CeTell ABIAeTCA obecliedeHMe B TPyOONpPOBOAAX IpU
PacyeTHBIX PacXofiaX HeOOXOOVMMBIX CKOPOCTENl [ABIVDKEHM >KUJKOCTHU, MCKIIOYAINIX oOpa3oBaHye
IUIOTHBIX HECMBIBAEMBIX OT/IOKEHMIT. PacueT caMOTeYHBIX TPy OOIPOBOIOB 3aK/II0YAETCS B OIIpeieIeHIN
VX JYIaMeTPa, YKJIOHA Y ITApaMeTPOB pabOThI - HAITOHEHMA U CKOPOCTH. OOBIYHO MCXOTHBIM IJIA pacueTa
ABIIAETCA PaCcXOfl, KOTOPBIII OIpefieNiieTCA B IIEPBYI0 O4epenb

[l1a pacyeTa peKOMeHAYIOTCA (POPMYIIBI IOCTOSHCTBA pacxoya (mpuioxkeHue 1).

q=w -V

u Ilesn v=CV Ri

I/ie q - PacueTHBII PacXof;

W - IJIOLA/Ib XXIMBOTO CEYEHVIS;

V - CKOPOCTb;

C - xoadpunyent 1lesn;

R= w / x - ruppaBmaecKuit paguyc;

X- CMOYEHHBI IIePUMETP;

i = hl/L - yxoH noTKa;

hl - magenne nmorka Ha gauHe -L.

B ¢popmyse Illesu mpuHATO, 4TO IMAPABINYECKIIT YK/IOH L paBeH YK/IOHY JIOTKa i, TaK KaK ABVDKEHME
BOJIbI paBHOMEPHOE.

[is onpenenenns koapuimenra Illesu pekomennyercs popmyna H. H. ITaBnosckoro (mpu 0,1< R < 3
M)

C=Ry/n
I7ie Y - TIOKa3aTe/lb CTEeNeHN, OllpefesieMblil 1o popMmyiie:
y=2/5\n-0,13-0,75VR(Vn-0,])

r7ie N - K09 PUIMEHT [IePOXOBATOCTH, 3aBUCALIVI OT COCTOSIHUA CTEHOK Tpybonposopa. s npubnu-
3utenbHbIX pacyeToB H. H. ITaB/moBCcKMM 6bI/I0 peKOMEH/JOBAHO MCIIO/IBb30BATD CIefyomie (OpMYIIbL:

y~ 1,5 Vn mx 0,1R<1,0
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y41,3\/n I 0,'-1<R<3,0

|
npu y = 1/6 popmyna psa C (KOQQ)I/ILU/IeHTa [le3n) m3BecTHA Kak (bopMyJIa MaHHI/IHI‘a, cnpaBenm/[Baﬂ
UL Ty pOY/IEHTHOTO PeXKUMa XXUJKOCTIL. ! ¥
VI3BeCTHO, YTO MAaKCHMAJIbHBI PacXOf BOMbI B pr6ax HaOmofaeTcss py HamonHeHuy h/ d=0,95,
II09TOMY HAIlOJTHEHVe 6O/IbIIle 9TOrO 3HAYeHVIs IPYHUMATh HelleJleco0OpasHo. .
B 1jens1x NCKII0Ye s MOATOIUIEHNS TIPU PACcue THIX yCIOBUSAX HAMOTHEHME B pr6onposo;qax OpITOBOI
BOJJOOTBOJALIEN CETU peKOMeH,I[yeTCH NPUHUMATD HE 60)Iee 0,8.

B Ti)y'6'(")r1po'13011ax JIVBHEBOJ KaHA/IM3aLMI 11 BOFOCTOKAX MO/HDIX PA3[Ae/bHBIX CUCTEM BOJOOTBENEHIS,

a TaKke B OOIIeCIVIABHBIX TPyOONpPOBOAAX MpV PACUETHHIX YCTOBMSAX HAIOMHEHME PEKOMEHJyeTCs
IPUHIMATD PABHBIM 1, T.e. TIOMHBIM. TO 0 6'bACHE TCH TeM,; UTO PACUe THBIE YCTOBIA B ATHX TPY 6 OMPOBOAaX
HaO/MIOAI0TCs BeChbMa pefKo. Takum o6_pa30M, 3HAYUTE/ILHYIO HaCTh BPEMEHU STH Tpy6OIIpoBOABI 6y T
paborarb NpY HaCTHIHOM HATIOTHEH L

B HacTostlilee Bpems pacdeT TpyGOIpOBOJOB IpOU3BONATCA HA YCIOBUM TIONEPKAHUA TPY6 B YICTOM
COCTOSIHUY TIPY MAKCMMAJIbHOM PacyeTHOM pacxofie. Takum 06pa3om, mpy MUHMMATbHBIX PACXOfiaX B
TPy6ONpPOBOAAX [HOMYCKAITCA OTIIOKEHNSI, HO TIPU JOCTVDKEHUY PACIETHOTO PACXOfia TPyOOIpOBOABI
JIO/DKHBI CAMOOYNIATHCS. 3/1eCh BBOANUTCS MIOHATIIE CKOPOCTH CAMOOYVICTKY - MUHUMATIbHOM CKOPOCTH,
KOTOpasi JO/DKHA 00€eCeunBaTbCsi B BOZIOOTBOJANIX CETAX MPU PACIETHOM PACXOJiE.

Ecmu B popmyny lllesn MOACTaBUTh MUHMMATBHYI CKOPOCTB, TO MOKHO TONYYNTh MUHMMAJIbHBII
YKJIOH, IIPY KOTOPOM TPYOOIPOBOJ CAMOOUNIIIAETCSI.

Copepxamiyecss B CTOYHBIX BOJAX MECOK ¥ APyrue MUHepasnbHble TPUMECH SIB/SIOTCA abpa3iBHBIMU
MaTepuagaMy, WCTUPAILMMU CTeHKM TpybompoBogoB. IIpy 9TOM ° MHTEHCUMBHOCTh WCTUPAHMUS
IPOMOPLMOHATBHA CKOPOCTY MOTOKa. I109TOMY Ha OCHOBaHWM MHOTO/IETHETO OIBITA SKCIUTyaTaLN
BOTOOTBOJAIIMX CeTell YCTAHOB/IEHBI - MAKCUMAa/IbHO MOMYCTUMbIE CKOPOCTH, paBHble 4 M/C M
HeMeTaJ/UIMYeCKVX TPyO 1 8 M/c - Iy MeTa/ymm4ecKux Tpyo.

II71s1 ompefienieHNst MUHMMA/IBHOTO YK/IOHA MOXKHO MCIIOZIb30BATh CIIEAYONIYI0 GOpPMYITy:

Imin=a; /d
TIe,
- ImameTp TpybOIpOBOZA B MM;
aj - koo puument paBHbL npy d=500 MM -1.
npu d=600-800 MM -1,1 pu d= 1000 -1200 mm -1,3

PacueT Tpy6OOIIpOBOKOB 11O POPMYIaM Ype3BLIYATHO C/IOKeH. MeTOAbI pellleHsI pa3INuHbIX 3a/5ad 110
pac4eTy TpyOOIpOBOAOB U3/I0XKEHBI B CIIEI[Ma/IbHO TuTepaType. [Ipy mpoeKT1poBaHMY BOZOOTBOIAIMX
ceTell TpeOyeTCs BBINONHATH pacyeTbl OOJBLIOTO YNC/IA OTHENbHBIX YYacTKOB TPYOOIPOBOHOB C
Pas/IMYHBIMU YCTIOBMAMM IPOEKTUPOBaHuA. VIX pacueT mpomsBognTCA ¢ MIPMMEHEHNEM TEX MM MHBIX
YIPOIIAIOMINX NIPVEMOB, IIPY KOTOPBIX MCIIONb3YIOTCS padpaboTaHHble TaOMUIIbI, IpadyKi, AMarpaMMBbl.
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Ha pucyHke 3. npuBefieHbl KpUBBbIe I3MEHEHNUA CKOPOCTEN V I PACXOf0B q B TPyOax KPyTOro ceyeHNs B
3aBJMCYMOCTH OT CTeTIeHN MX HanonHeHyA. [To ocy opAyHAT OTI0XKeHBI CTeleHy HanonHeHns h/d, a mo
ocy abCUMCC - COOTBETCTBYIOLNE STUM HAIIOTHEHNMAM CKOPOCTH V M PacXOfbI q, BbIpaKeHHBbIE B JONIAX
OT CKOPOCTY M1 PacXofa IIpy IIOJTHOM Hano/iHeHnu (puc. 3). JuaMeTp caMOTEYHOTO TPy OOIPOBOZia MOKET
OBITH OIpefie/IeH [0 HOMOTPaMMe B 3aBUCHMOCTY OT CKOPOCTY TeUeH VS XKUAKOCTH, YK/IOHA TPy 60IpoBoza
U BeIMYMHBI PAcYeTHOTO pac XOfa CTOKOB. HoMmorpaMmbl IpefcTaBisioT coboit rpaduyeckoe
otobpaxxenne ¢popmyns Konmbpyka Yaiira. [Tpu ycmoBun, 4To Temmneparypa Bogbl coctasimsier 10°C, a
IIepOX0BaTOCTh TpybompoBona -0,011. Hamonuenne Tpy6s!I - 970 cooTHOUIeHNe YpoBHA Bombl (H) k
BHYTPeHHeMY AnaMeTpy Tpy6sl (Di)

Tabmuubl IprBefeHbl Ha OCHOBE pacdyeToB IO (GOpPMYyIaM M3 CIPAaBOYHOro mocobms JIykuueix A.A.,

Jlykunbix H.A. TabmuIbI /1s1 TUPABINYECKOTO pacyeTa KaHaIM3aI[MOHHBIX CETell 1Mo dbopmynam akafp,.
H.H.IlaBnoBckoro.
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WHCTPYKUMA ANS UCNBITAHWUA Ha repMETUHHOCTL KaHanM3aUMOHHBIX MMHUA 1 |\

KONMMEKTOPOB CTOYHbIX BOA U3 BETOHHBIX 1 XKeNe306ETOHHBIX TPYG I

| &
| 3 i\ 1 b1
KaHaHI’ISﬁHMOHHbIe JIVMTHUN N KOTUIeKTOpI)I, BKJ/TIOYaA COé',[H/IHI/ITeHI)HbIe aIIeMeHTI)I, I1aXThI I/I CMOTPO.BI)IC LA

S OTBEPCTHS TIPOBEPAIOTCA Ha T€PMETHIHOCTD C y4eTOM UCHONHEHNS OCHOBHOI 3aCBUIKIL. I/IcthTanme Ha
repMeTUYHOCTD PEKOMEH/IYeTCs IIPOBOMIUTD TIEPET YKIaLKON OOKOBOI 3aChIIKL.

ITpoBepka Tpy6onpoBofa Ha TepMeTUIHOCTD IIPOBOAUTCA MO0 BOfoi (mpomecc «W»), 60 BO3JIyXOM
(mporecc ,,L»), kak ykasaHo Ha puc. 1 i puc. 2. IIpu 910M MOryT IPOBEPSITHCS TPYOOIPOBO/BI U MIAXTHI
. KaK BMeCTe, TaK J [0 OT/EIbHOCTI. .

Ly B o6ocHoBaHHbIX cydasx (Haitpumep, VICXOJIfl 113 KOHCTPYKTUBHBIX MIIN npomsBOJJ;CTBeHHbe dakropos)
MOXeT TIPOBOJIUTHCA UCTIbITaHME Ha repMe TUIHOCTD OT/EIBHBIX COeUHEHNI Tpy6. VicnibiTaHMe BOROA
COOTBETCTBYET YC/IOBMAM SKCITyaTalyi B KaHaJle M YIUTHIBAETCA B HEKOTOPBIX CTyYasx /IS OLeHKN
repMeTUYHOCTH. :

[l mpoBefieHN A paBHOIIEHHOCTH IIPOHECCOB ,W» 11 ,,L» YacTn4HO TpebyeTca 06HOBIEeHNE TPOBEPEHHBIX
JIAHHBIX, [IPOBEPOYHbIX 3aJAHHDIX BEINYNH:

Hnda nony4yeHns paBHOLIEHHbIX IaHHbIE I‘I/I,IIpaBJII/I‘-IeCKI/[XI/ICHbITaHI/H/I VICTIONIb3YIOT KpUTEPUM VICIIBITAHIA,
IpuBefeHHbIe B Ta0MMIIE 4 CO BpeMEeHeM MCIIBITaHNA.

[Ipu Tpy6ax > DN 1000 HeoOX0fMMO IPUMEHATb UCIIBITATeIbHOE [AaB/IeHNe NCKIIOYNTETbHO COIIACHO
nporeccy LE, Tabnuua 4 B coyeTaHuu ¢ ypaBHeHUeM 1.

Ocy1ecTBIARIee MCIBITaHE IPEANPUATIE TO/DKHO IIOATBEPANUTD COOTBE TCTBYIOI] Y10 KBaIM(PUKAIVIO.
TTocTaBIMK TPY6 U KOHCTPYKTUBHBIX SMEMEHTOB IAXT JOKeH CBOEBPEMEHHO, B TIMChMEHHOM dopMe,
MHPOPMMPOBATh O JaTe, MeCTe I BYJie TIPeJyCMOTPEHHBIX VICIBITAaHNIT Ha T€PMETUYHOCTD.

VcnbITaHMA Ha TepMETUMYHOCTb, B YaCTHOCTY, BO3[YXOM, KIACCUPUIMPYIOTCA KaK OIacHasg paboTa.
[l 3TOrO MEpOnpUATIA HeoOXOAMMO 00pallaTh BHUMaHME Ha OXpaHy fpyna. Ha momeHT ncnpiTanmus
Ha FepMEeTNYHOCTD CUTYAIUA C TPYHTOBBIMY BOZIaMM, B 0OTaCTH MCIIBITYeMOTO 00beKTa, HO/DKHA OBITH
3aIIPOTOKO/IMPOBaHa. :

B 3aBMCMMOCTM OT ypOBHSA IPYHTOBBIX BOJ IO OTHOIIEHMIO K AHUINY TPyOblI VI BepIIVHE TPYObI
VICIIO/IB3YIOT JAHHBIE, IIpefCcTaBIeHHbIe B Tabnuie 1, HayajbHbIe IPAaHNIIBI MIPOLECCOB MCIBITAHMA Ha
repMeTUYHOCTbD.

VcnbITyeMblit 00BEKT OMKEH OBITh HACTONBKO YMCT TIepef MCIbITaHMeM, YTOObI ObIIO TapaHTVPOBAHO
HaJIe)KHOEe IO/IOKEHMEe 3aIlOPHBIX 9/IEMEHTOB ¥ OeCHperATCTBEHHOe IPOBEfieHMe NCIBITAaHMA Ha
repMeTMYHOCTD. PYHKIMOHATBHOCTD YIUIOTHEHNSA B COIPUKACAOIENCA IIOBEPXHOCTY MEXY CTEHKON
TpyOBI U 3aIIOPHBIMM 37IEMEHTAMU JJO/DKHA ObITb COXpaHeHa IIPY KaXKIOM JCIIBITATe/IbHOM JIaBIeHNN U
B TI000I1 cpefie 1A MpoBefieHs ucnbliTanuit. [Tpy 3ToM fonycTVIMa IOMOTHUTEIbHAA O9MCTKA CTOUYHBIX
BOJI, CONPUKACAIOUINXCA C MOBEPXHOCTDIO. [l NMpMEMKM IpM MCHBITAHUM HAa IUIOTHOCTb BO3JYXOM
MOIYCTUMBI MAaJleHNA UM HOofbeMbl NaBnenus. [Ipu mposepke BOmON JONMYCTMMOE 3HAY€HME IOJAYN
BOJIbI BO BpeMs VICIIBITaHMA He MOXXET OBITh IPEBBIIIEHO.




] Hauano

* [Mcnbitanue Bogon | Ilouck n ycTpanenme
HIpUIMH

[ToTeps Boabl B paMKax HET
TpebyeMbIX 3HaYeHMII

ma

VictipiTaHMe 3acUnMTaHO

Pucynok 1: [Imarpamma nmponecca «W»

VicpiTaHne 3acuuTaHO

Pucynok 2: IlnarpamMma npomecca «L»

Hauao
BO3JyX Bei6op manmpHeltero Bojga |VcmbiTanue Bogoil
crnoco6a MCIbITaHNsA
VicnipiTanne Ionck 1 yctpaHneHue
BO3JyXOM IIPUYMH
HET HET
Ilorepsa maBneHusd B pamkax | HET OTk10HeHUA Aa Heobxonnmo ma
TpeOyeMbIX 3HaUCHMIT HEe3HaYMTe/IbHbI IIOBTOPHOE
UCIIbITaHME BOJOM
na

YPOBH:A TPYHTOBBIX BOJ]

Ta6m/1ua 1: IpaHI/II.IbI pa6oqero Anaria3oHa ME€TOAOB MCIIbPITAaHVA Ha TEPMETUYIHOCTD, B 3aBUCYIMOCTI OT

YpoBeHb rpyHTOBBIX IparnIiel pabodero AuamnasoHa MpoOLECCOB UCIIBITAHNA HAa FepMe TUYHOCTD
ik Bopa [ LE | LEu | LEu | LFu | iupwne- | [Ipumevannue
Tpanys
Hipke gHa TpyOBI X k|, x X | x - -
o 1 M. HayT THOM X X - - - - [IoBblleHME JaB/IeHNA BO3yXa Ha 1
TPYOBI k[Ta Ha kaxpIe 10 cMm.
[ToBepx 1 m. Hap X 5 - = S - IlaBneHne camoil ITyOOKOI TOYKM
JIHOM TPYOBbI Makc. 50 klla, B HamBbpICHIEN TOYKE
muH. 10 xIla
Ot 1 M. Hap HOM X - - - - X Heobxopumo OIIpEfIENATh
TPyOBI CBSI3aHHbBIE C KOHKPETHBIM C/Iy4aeM
VICIIBITATe/IbHbBIE BEINYVIHBI

X = BO3MOJXHO ICIIO/Ib3OBAHUE; - = MCIIO/Ib3OBAaHIE HE BO3SMOXHO
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JlaHHBIE ITONIOKEHVSI TIPUMEHSIOTCA TOABKO K BHOB.T._:IBOEiBO,I[I/INIIbIM KaHa U3 aI[JIOHHBIM MHIAM T
KOJUIEKTOPAM CTOYHBIX BOJI. i | L j : :

1 UcnbiTaHMe Ha repMeTUYHOCTL BOAOW (npou,ecc «W») _
1.1 WUcnbiTaHue Tpy6onpoBoaa T » |
Jlisi  KaHAIM3AIMOHHBIX ~JIMHUI U  KOJJIEKTOPOB JCTIBITATENbHOE naBnenme Ha I‘epMeTI/I‘-IHOCTb
BOJION JIOJDKHO COCTAB/IATD, TIO OTHOIIEHUIO K BHYTpeHHeil BepiuHe Tpy6bl caMoit 1y 6OKOI TOUKI -
MCIBITaTe/IbHOTO 00bekTa, MakcuMyMm 50 kI1a (5 M. BopsaHO CTO}I6) I[Ipu 5TOM B BHICOKOPACTIONOXKEHHO
TOYKe He JO/DKHO mpeBbimiath 10 kIla (1 M. BogsHoit cTON6). '

Jinst Tpy60npoBOsOB, KOTOpbIe OKCIUTYaTMPYIOTCA MO NOCTOSHHBIM WM BPEMEHHbIM I/I36bITO‘{HI)IM
_IaBJIeHMEM, MEK]TY 3aKa34MKOM I IIOAPAAINKOM MOXKET OBITh OTOBOPEHO (07Iee BBICOKOE MCIIBITATeIbHOE
;[aB}IeHI)Ie. ; I

Ilnst Tpy6 He KPYIIOro CeveHWsl MCIBITAaTelIbHOE fIaBJIeHIUEe, HEOOXOMMMO CHIDKATh IS TOTO, ITOGBI
u36eXaTh yTeUeK. ]

Jlna mpoBefieHMA WCIBITAaHMA BOJOIPOBOJA BOJON HEOOXOZMMO COOMIOKATDL CIe/yIONMIT, TIOPALIOK
OEeVICTBUIA:, . - b M

o [EpMeTIYHO V1 BOJJOHEIIPOHNUIIAEMO 3aKPBITH BCE OTBepCTI/IH HPOBEPSAEMOI YaCTI BOIOMPOBOJIA,

o Heobxomumo 0c060 TIIATEIPHO MPENOXPAHNUTH 3ATIOPHBIE S7IEMEHTbI, KOHI[bI JIMHUM U, TIPU
HeOOXOIMMOC T, KPUBOIMHEIHbIE YYaCTKI TPY 6 OIIPOBO/A [0 OTHOLIEHN O K BO3HUKAOIUM ITPOJOIbHBIM
cutaM (cMoTpu Tabnmuny 2)

Tabmuma 2: [TpoonbHast cua Ha 3aIIOPHBIX 9/IEMEHTAaX Py ucHbITaTenbHoM masrennu 50 kITa (0,5 6ap)

Homunans- | 300 | 400 500 600 800 1000 1200 1400 1600 2000
HBIl JVIaMeTP
DN

IIpogonbhHas 55 6,3 9,8 14,1 254! 39,3 56,5 7070) 100,5 157,1
cuna [kH]

IIpoponbrasa | 0,35 | 0,63 0,98 1,41 251 996 5,05 T Q) 10,5 15,71
cuna [kH]

o Hamonmunth McHBITHIBaEMBIN TPYOOIPOBOJ CaMoOll HM3KOJ TOYKM TPYOOIPOBOAA HAaJl pe3epByapoM
IUIsl BbIPAaBHVBAHVS MaB/IeHMs BOHOi (TPyOOIpOBOA [/IA 3aIOMHEHNUA HE MOXKET IIPUCOENUHATHCA
HEIIOCPECTBEHHO K CTOAIIEMY IIOF M30BITOYHBIM JIaB/IeHVMEM BOJOIPOBOAY MM HAcOCY), YTOOBI
BKJIIOYEHHBIII BO3YX B HAaMBBICIIE TOYKE MONIOKEHMsI MOT OBITh yHajleH YCTAaHOBJIEHHBIM 3aIIOPHBIM
KJIallaHOM (cMOTpM puc. 3),

 Bo BpeMs IOATOTOBUTENBHOrO IEPMOia MUHMMYM 1 9ac Heo 6XOMMO e pyKaTh MCIIBITAaTeIbHBII y9aCTOK
0e3 maBieHys (Ipu Tpybax ¢ BCTPOEHHBIM HPOQUMIMPOBaHNEM IONEPEYHOro CeYeHUsA HeoOXOmuMO
COO/IOIaTh OTOTOBUTENbHBII TIEPIOT)

 3aTeM MOJHATDH NPOBEPOYHOE HaB/IeHNe, U B TeueHMe 30 MUHY T MOCTOSHHO JepsKaTb HAIIOJIHEHHBIM
BOJOI,

o Ilocme aroro 3apuKcuMpoBaTh M3MEpeHMs pacxXofa BOJBl BO BpeMsA MCIBITaHUA. VICIbITbIBaeMblit
TPyOOIIPOBOJ, CUMTAECTCS T€PMETHYHBIM, €C/IM He ObUI IIPEBbIIIeH JOMYCTVMBI yPOBEHDb ITOJAYY BOJbI
B Te4yeHVe BpeMeHN VcIbITaHyA. [ Tpy6 u maxT u3 6eToHa 1 XKee300eToHa AeICTBYIOT C/IefyIole
3HAUEeHM:

e 0,15 1 / M2 yB/Ia)XHEHHOJI BHYTPEHHell IOBEPXHOCTY TPyOomnpoBopa (OTAenbHble 3HAYeHNsI CMOTPYU
Tabmuy 3)

« 0,20 71 / M2 yB/Ia)KHEHHOJ BHY TPEHHEI TIOBEPXHOCTY TPYOOIPOBOJiA, BK/IIOYAsI IIAXTHI.

Ecnu Tpe6OBaHMA MCIBITaHUA He BBIIOTHEHBI, HEOOXOAVIMO YCTAaHOBUTH NPUYVHY, YCTPAHUTD €€ U

IIOBTOPUTD UCIIBITAHNE HAa TEPMETUIHOCTD.




BogsHoit cTon6 yyacTka o
V. ! BerHef;[ KPOMKM | BeuTnnsanus

ITomaga BombI

VcnipiTaTennbHOE [JaB/ieHMe
" 7 Pesepsyap mis :
BbIPaBHMBAHNA IaB/IeHNA

IImaHr [y1s HaTIOTHEHM S/ TiC-
TIBITATEAbHBIN HITAHT

- - - = T i %) 3 € o i i
. Bpicuras Touka ¢
HwxHaAa Touka ‘ ITOZIK/TIOYE€HHOM
OTOP OXKHEHUS BEHTW/IALVIEN

Pyc. 3: besnanopHoe HaIlolHeHe BOOII MCIIBITHIBAEMOTO TPYOOIIpOBOAa

1.2 AcnbiTaHne coeanHeHUN TpyO

BmecTo Bcero Tpy6onpoBoga Ha BOJOHEIIPOHMI[AEMOCTD TaKXXe MOTYT OBITh IIPOBEPEHbI U OTHEIbHbIE
coeVHeHNs TPYO ¢ MOMOIIBIO VI3MEPUTE/IbHBIX IPUOOPOB AL COEVHEHMNIL.

ITOT mpouecc IenecooOpaseH IpyM WCIBITAHUAX B CYIeCTByOmMX KaHamax (> DN 1000), B
BOJIOIIPOBOJIAX C MHOTOYMCTIEHHBIMY IPMEMHBIMM KaHa/IaMI, B CYI€CTBYOLVX VIV PpEKOHCTPYMPYEMBIX
KaHa/IM3aL[IOHHBIX TPYOOIPOBOaX 11 KONJIEKTOPAaX CTOYHBIX BOJ. VcIbITaTeIbHOE JaB/IeHe COCTAB/IACT
50 kITa (0,5 6ap) Hax BHYTpeHHel1 BepLIMHOI TPYObI; JOIYCTUMAs II0fada BOJBI BO BpeMs UCIIBITAaHVA
B TeyeHue 30 MuHyT cocraiger 0,15 /1. / M2 1O OTHOWIEHMIO K BHYTPEHHEN MOBEPXHOCTY 3aIacHOM
gacTy Tpy6s! ymmHoit 1 M. [I1a Tpy6 > DN 1000 Bpems ncnibiTanysA 10 MuHY T cokpamaetcs. JlomycTumas
IOoflaya BOZIbI COCTABIAET B 3TOM ciayyae 0,05 1. / M2.

J71 mpoBepKu CoefHEeHNI pr6bl BOJIOV1 PEKOMEHYETCA CIIe[ VIO IOPAIOK NeICTBUI:

o YcTaHOBKA pa3MeTKM /I IIeHTPaIbHOTO O3UI[MIOHVPOBAHM VCIIBITATe/IbHOIO IPUOOpa COeNHEHNI
MYQT Ha IIBaX CTHIKOBBIX COENVHEHN,

o ITpoBepka cTeHKM TPyObI B OO/IAcTM YIJIOTHEHMs Ha ILEPOXOBATOCTM ¥, NPU HEOOXOZVIMOCTIH,
ycTpaHeHue e eKToB,

o YCTaHOBUTD VCIBITATE/NIbHBIN IPUOOP Y HAIIOTHUTH C IIOMOLIbIO HATHETAHVA ABYCTOPOHHME IIOJIbIE
podyIN VU ILUIAHTY, BBIZEP)KVMBAIOLYe OBBIIICHHOE aB/IeHMe (B HeTOCTYIHBIX TPYyOOIpoBOfax
JUISL 9TOTO JKOJ/DKHBI OBITD VICIIO/Ib30BAHbI ABOJHbBIE KOMIIPECCOPHBIE CUCTEMBI, KOTOpble HeO0OXOMO
YCTAHOBUTD ITOCPEACTBOM BU3YaIbHOM MHCIIEKIUN). I/l 3TOrO JOCTAaTOYHBIM AB/IAETCSA JaB/ICHNE OT
3 mo 3,5 6ap. HeobxonymMo 06paTnTh BHUMaHMe Ha YKa3aHUA IIPOU3BOUTENLA,

« HamonmuuTh ucnbITaTeIbHyI0 KaMepy BOJOiL U TLIATEIbHO YIAUTDh BO3YX, TaK KaK OT 9TOTO 3aBUCKT
pe3ynbTar UCIbITAHMA,

o Ilo mpomecTBuM BpeMeHM YCIOKOEHMS VCIIBITAaTeIbHOTO AAB/IeHNA, MUHMMYM depe3 30 CeKyHZ,
U3MEPAIOT ¥ IPOTOKOMMPYIOT IOfIady BOJIbI,

o Ecm TpeGoBaHMA MCHBITaHMA He BBIIOJHAIOTCA, IPOKOHTPOIMPOBATh, TepMeTUYEH /I CaM
VICIIBITaTe/IbHBII PO 0P,

o Ecm ycTaHOBNIEHO HerepMeTHYHOE COENMHEeHMe TPYObl, HEOOXOAMMO 3arepMeTU3MpOBaTh €ro u

IOBTOPUTD VCIIBITAHME,
o [Ipu He IpOVITEHHOM VICTIBITAaHUY MIMEETCSI BO3SMOXKHOCTD aHa/IM3a OTKIOHEeHMI (pasyien 4 HacTosmen
IVIPEKTWBBI).
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i . Tpy6bI ¢ KPyI/IBIM CedeHUEM { T
250 0,79 | 0,12 10,24 [ 035 | 0,47 | 039 | 0,71 032 | 0,94 | 1,06 | 1,18 | 2357| 333 | 4,71 | 539
300 094 | 0,14 | 028042 037 [ 071 035 | 099 | 1,13 [ 1,27 | 1,41 233 | 4,24 | 5,66 | 7,07
400 1,26:%}.10,19 7] 0838 }:037 |}0,751] 0,94 | 1,13 1323l T 1,70 1B A7 15,68 1| 7843 | ) 9,43
500 1,57 | 0,24 [ 047071 0,94 | 1,18 | 1,41 '| 1,65 1390 1120020 () 1206/%] A7 1] 17,8 9,43 4] 11,78
600z 1 b 1,89 | 0,28 | 0,57 F 0854 ki3t 141 1,70 471,98 ) 2,26 1] 235 233 | 5,65 | 8,48 | 11,31 | 14,14
700 2,20 | 0,33 ]0,660,99] 132 | 1,65 1,98 | 231 258405 2,979] 1830 6,60 | 9,90 | 13,19 16,49
800 2,51 | 0,38 ] 0,75 ['1,13 |:11320) 139 | 2,261 2,64 [:3,02*]."339 &) 3,77 | 734 .|-%1,31,}15,08 | 18,85
900 2,830|0 034271100355 111,27, | 1 7088 2,12 Wy 2854k 2,97 343 3% 83,7 S| 4:24 § ¥& 43| 12,72, 1:16:971; 21,2 1
1000 3,14 | 0,47 10,94 1,41 139 | 236 | 233 330 3,77 | 4,24 | 471 | 9,43 '] 14,13 | 18,85 | 23,56
1100 3,46 | 0,52 | 1,04 | 136 2',07.-' 239 |¥3yL1EN, 3,630 "4, 15; | 14,67 Ik 5,18/ i|! 10,37 :115,55.20:73 | 25,92
1200 “}:3;77 | 037 | 1,13 | 1,70 | 2.26.| 2,83 | 339 {+3,96 | 432 | 5,09 | 566 | 11,31 [ 16,97 | 22,62 | 28,27
1300 4,08. | 0,61 | 1,23 | 134 | 2,45 | 3,06 | 3,68 | 4,29 | 4,90 | 531 6,13 | 12,25 ] 18,38 | 24,50 | 30,63
1400 4,40 | 0,66 | 172 | 1,98 | 2,64 | 330 | 3,96 | 4,62 | 528 | 594 | 6,60 | 13,20 | 19,79 | 26,39 | 32,99
1500 4,71 | 0,71 | 1,41 |2,12| 233 | 333 | 4,24 | 4,95 | 5,66 | 636 | 7,07 | 14,14 | 21,21 | 28,27 | 35,34
1600 5503.4) 0,75, [§L31512,26.] '\8,024]53,77 || 432804 5,280 156,03 | 16,79 |, 734,11 15,09: ] 228623 30516.] 37,70
1800 5,65 | 0,85 [ 1,70 | 234 | 339 | 4,24 | 5,09 | 594 | 6,79 | 7,63 | 8,48 | 16,96| 25,45 | 33,93 | 42,41
2000 6,28 | 0,94 | 139 | 233 | 3,77 |'4,71 | 5,65 | 6,60 | 734 | 8,48 | 9,42 | 18,85 | 28,37 | 37,70 | 47,12
2200 6,91 | 1,04 | 2,07 (3,11 4,15 | 5,18 | 6,22 | 7,26 | 8,29 | 933 | 1037 | 20,73 | 31,10 | 41,47 | 51,84
2400 7,54 | 1,13 | 2,26 | 339 | 432 | 5,65 | 6,79 | 7,92 | 9,05 | 10,18 | 1131 | 22,62 | 33,93 | 45,24 | 56,55
2500 7,85 | 1,18 | 236 | 333 | 4,71 | 589 | 7,07 | 8,25 |/ 9,42 | 10,60 | 11,78 | 23,56 | 35,34 | 47,12 | 58,90
3000 9,42 | 1,41 | 233 [4,24| 5,65 | 7,07 | 8,48 | 9,90 | 1131 | 12,72 | 14,14 | 28,27 | 42,41 | 56,55 | 70,69
Tpy6BbI ¢ OBOMZAIBHBIM ITOIIEPEYHBIM CEIEHIEM
400/600 1559 1105241 80,480,721 40,95 |TINI9 1f* 1543==] ‘1,67 | 1,910 " 2,15 239 | 4,77 1716 934 | 11,93
500/750 1598 120,30~ "0395 10398 I 191549+ | 78 ™ |x 2,081 H5:238 ]’ 2,671 2,97 has 0 il 8,92 | 11, 89! [ 114,87,
600/900 | 2,38 | 036 | 0,71 | 1,07| 1,43 | 1,78 | 2,14 | 230 2361|1132 337 | 7,14 | 10,71 | 14,27 | 17,84
700/1050 | 2,78 | 0,42 | o33 | 1,25] 1,67 | 2,08 | 230 | 2,91 333 3,75 | 4,16 | 833 | 12,48 | 16,65 | 20,81
800/1200 | 3,17 | 0,48 ] 0,95]1,43]| 1,90 | 238 | 235 333 330 | 428 | 4,76 | 931 | 14,27 | 19,02 | 23,79
900/1350 | 3,57 | 0,54 | 1,07 | 1,61 | 2,14 | 2,68 | 3,21 | 3,75 | 4,28 | 432 535 | 10,70 | 16,06 | 21,41 | 26,76
1000/1500] 3,97 | 0,60 | 1,19 1,78 | 238 | 2,97 | 337 | 4,16 | 4,76 | 538 | 595 | 11,90 | 17,84 | 23,79 | 29,74
1200/1800| 4,76 | 0,71 | 1,43 | 2,14 236 | 337 | 4,28 | 5,00 | 571 | 6,42 | 7,14 | 14,27 | 21,41 | 28,55 | 35,69
1400/2100| 5,55 | 0,83 | 1,67 | 230 | 333 | 4,16 | 5,00 | 533 | 6,66 | 7,49 | 832 | 16,65 | 24,98 | 33,30 | 41,63
,HaHHbIe 3HAYCHVIE ITOJaYV1 BOJIbl PACCUYMTAHBI Ha MICHBITAHME ITPOTO/KMUTEIBHOCTHIO OT OTHOI'O 4aca

Tabmuna 3

2 AcnbiTaHMe Ha repMeTUYHOCTb BO3AyXoM (npouecc «Ly)

2.1. O6wume nonoxeHus

UcnbiTaHua Ha repMeTUMYHOCTb BO3AYXOM KilaccuULMpPYOTCA Kak onacHble paboTbl

cornacHo npeanucaHuUsaM nNo TexHuke 6esonacHocTu «OGLWKMe NpeannucaHnNa.

o BCHCHCTBI/IC IIOBBIIIEHHOT'O IIOTEHIIMAa/Ia OIIACHOCTMN, IIPOBEPKM Ha T'€pPMETNIHOCTD BO3JYXOM MOI'YT
IIpOBOANTDBCA TOIBKO KBaIII/I(bI/H_H/IpOBaHHbIMI/I U OIIBITHBIMU IOAPAAYVKAMMN.

» Pacnipepienienne MCIIBITATENIbHOTO JIABJIEHMA, @ TAKXXe KOHTPO/Ib U c6poc MAaBJI€HNA BCernga JTOIXKHBI
paccUMTBIBATbCS COIAcHO penbedy MecTHOCTH. C Hayana M BO BpeMs MCIBITAHUI JIaBJIeHUEM He
AOIIYCKAaeTCA HaXOXIEeHIe KOFO-HVI6O pAAOM C 3allOpPHbIMM 3JJIEMEHTAMM, IIaXTaMHU WJIN pAOOM C
HPVMBIKAOIMMY yYacTKaMy TPyOOIpoBoza.




« PeflyK1IMIOHHbIE K/IaITaHbI 1 orpanmﬁmenm IaBJIeHMsI B COUE TAHMM CO CXeMOTi O/IOKMPOBKY (aBapuitHast
KHOIIKa) He0OXOIIMO MHTEIPUPOBATh B YCTPOVICTBO HAIIOTHEHVS /ISl TOTO, YTOODI IIPeJOTBPATUTh
IIpEeBbIIIEHE JOITYCTYMOIO MICIIBITATEILHOTO NaB/ICHNS.

2:2 AcnbiTaHue BoaonpoBoaa U3bbITOYHBLIM AaBlieHMeEM Bo3ayxa
Kpurtepuem npréMK /st UCTIBITaHVS HAa TePMe TUYHOCTH M30BITOYHBIM [JaB/IeHNEM BO3yXa SBJISIETCS

- IOIyCTUMOE ITaJIeHIie JaB/IeHNA BO BPEMA VCIIbITAHNA.

Ins tpy6 > DN 1000, mo coobpaxkeHusiM 6€30mMacHOCTU TPYHA, KO/DKEH IMPUMEHSATBCS TONBKO
npouecc LE. [Iy4 Toro, 4To 656l Ipy ruipaBIndecKUX UCTIBITAHVAX IIOTYYUTh PAaBHOLICHHBIN pe3y/IbraT
VICIIBITAHVsI, HEOOXORMMO COOMIonaTh, yKazaHHOe B Tabmuile 4, BpeMs MCHBITAHNs, KOTOPOe
TIOBBIIIAETCA.

g mpoBefeHNsa UCHBITaHUA VCHOMb3YIOT IOAXOAAIINME 3allOpHbIE 37IEMEHTBI, OHU TapaHTUPYIOT
HaJleKHOe YIUIOTHEHMe II0 OTHOIIEHMI0O K CTeHKe TpyObl. BcememcTBme HepoBHOCTel 6OeTOHHOI
IIOBEPXHOCTY HE€ BCE 3allOpHble 57€MEHTDbI, HAXOAALIMECAd Ha PbIHKE, MOAXONAT A MCHBITAaHUA
Ha TepMEeTUYHOCTb. PEeKOMEHYIOTCSI YCTPOIICTBA C ABOVHBIM YIUIOTHEHMEM, KOTOPbIe MOTYT OBITh
IIPOTECTMPOBAHbl Ha MX TEPMETUYHOCTb WMIM C BO3MOXHOCTBIO YCTAaHOBKM [OIOTHUTEIBHON
YIZIOTHUTE/IBHO MaH>KE ThI.

BpeMs JicIBITaHMsI KPYIVIOTO IIONEPEYHOrO CeueHMsi HeOOXOMMO PacCUMTHIBATD IO CIIEAYIOLUM
‘'ypaBHeHuaAM (1) nu (2):

I nmpouecca LE:

(1) t=0,015 * DN [MuH.]
DN [MM.]: HOMVHaIPHBIN BHY TPEHHNI JYIaMe TP
g npouecca LF:

(2) t=0,015* DN [MuH.]

DN [MM.]: HOMVMHa/IBbHBI BHY TPEHHUI AMaMeTp

[l TomepevYHOro HeKPyIJIOTO CedeHMs 3allacHON HOMMHaIbHBI guaMeTp DNE onpenensercsa mo
ypaBHeHUIO (3):

(3) DNE = 4000 * V/A [mm]
V [13]: ncnbITarenbHbI 06BeM KaMepbl A [T2]: yBIa)KHEHHAsI IOBEPXHOCTD CTEHKY TPYObI
[Tpu t < 5 MUH. OKPYI/IATD Ha O/yDKaIIe ITOIMUHY ThL, IIpY t > 5 MVUH. Ha OMVDKAIIYI0 MUHYTY.

VcnpITaHMe BOZONIPOBOAA M30OBITOYHBIM JIaB/IeHMeM BO3[yXa He0OXOAMMO IPOBOANTD, KaK

yKa3aHO HIDKe:

 Heo6X0om1Mo0 04MCTUTD MCTIBITHIBAEMBII TPYOOIIPOBO ITep ey IIPOBeeHeM VICIIBITaHVA MAIIMHOM 1A
IIP OMBIBKY TPYO 1107 BBICOKVIM JIaBJICHVIEM, JI/ISI TOTO, YTOOBI OCTIYb MaKCYMaTbHOT O BOJOHACHIIEHIA
IIOBEPXHOCTY CTEHKY TPYOBI,

o IlopTBEpAUTD M 3aIIPOTOKONMPOBATH FE€PMETUYHOCTD MCIIBITATENIbHOIO YCTPOMCTBA; TAKXe JO/DKHA
OBITh IIPOBEeHa IPOBEPKA PEKOMEHIALMII IPOM3BOANUTEIA, UCIIBITAaHNA Ha IIPOYHOCTD COENVHEHNA
IIPOBOJATCA C IIOMOIIBIO JATYMKA JaB/IEHNA B CHCTeMe TPyOOoIIpOBOIOB VICIIBITATEIBHOTO YCTPOIICTBA,

o [IpousBOgUTD KOHTPOIbHOE M3MEPEHME MAJIEHNA NABIEHNA Ha 3-X ,,BU3Ya/IbHO IIJIOTHBIX» Y4acTKaX
TPy OBI VICIIBITyeMOr0 KaHasa,

e 3aTeM repMeTMYHO IEPEKPBITh YYaCTOK MCIBITAHMA Ha KOHIIAX, a TAKKe B IOABOJALIMX JMHUAX
Y OTBOfAX IOAXONAIVIMM (JONYIIEHHBIMM) JUIS MCIBITAaHUA M3OBITOYHBIM MaBJIeHNMEM BO3IYXa,
3aIIOPHBIMM 3/IEMEHTAMM, BBIJEP)KUBAIOUIVIMI [IaB/IEHME, TaK KaK B CKaTOM COCTOAHUM BO3JAYX
IpeACTaB/AeT OIACHOCTb; HEOOXOfMMO 0Cc000 TIATebHO INPEeNOXPAaHWUTL 3aIlOpHBIE 3/IEMEHTHI,
KOHIIBI JIVHUY M, TIPY HeOOXOAMMOCTY, KPMBOJIMHEIHbIE yYacTKM TPyOOIPOBOAA 10 OTHOLUIEHNIO K

BO3HMKAIOLVM IIPOJOIbHBIM CUIAM,

o Ilocme ycTaHOB/IEHMA HaYa/IbHOTO [ABJIEHMHA, KOTOPOE MO/DKHO IIPEBOCXOAUTb MCIBITaTelIbHOE
JaB/IeHe PO IpUMepHO Ha 10%, HauMHae TCA BpeMs CHATYA IIOKa3aHNII te IT0 MEHbILEN MePE B TEUEHIEe
5 MUHYT,
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e 3aTeM HauMHAETCA BpeMH UCIIBITAHUA C npe,uyeMOTpeHHbIM VICTIBITATE/IbHBIM | naBneHmeM,. s
YCTAHOBJ/ICHUSA BpEMEHU UCTIBITaHIsI HeO OXOMMO TIPUMEHSITh Ta6m/1uy 4, ypaBHeHme (1) nn (2); mpn
HaJIM4Ny TPYHTOBBIX BOJ HeoOX0mMOo Y4YUTBHIBATH HAVIBBICIINI ypOBeHb IPYHTOBbBIX BOJI Ha y4acTke,
VCIIBITAHMS; VICIIBITATENbHOE [JaB/IEHIIE HEOOXOIIMO TTOBBIIIATH Ha Kazgcp,ble 10 cM. ypOBHS IPYHTOBBIX &
S dnimey BOJ HAJT THOM pr6bI Ha 1 xIIa, HO OrpaHMYMBATh 110 SaU_U/ITHO TeXHUYeCKUM npquHaM 110 20 xI1a,
e II0 MCTEYEHUN BpeMEHU UCTIBITAaHUA M3MEPUTH nafieHne NaBIeHNs U 'CPaBHMTb € HOIYCTVMBIM *
i TIaJicHVEeM TaBICHMA. | i {
pr6onp0B0J1 CUMTAETCS TePMETUYHBIM, EC/IV B TeUEHIe BpEMEHN MCIIBITaAHs BO3HMKHYBIIIEE MMaJeHne
. [aBJIeHuA HesﬂaqMTeane"e, 4YeM IOIyCTUMOE 3HaUYeHNEe A p cornmacHo Tabmuiie 4.
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HPI/IMeI-I}IeMbIe A1 UISMEPEHUA HaHeHI/IH ,I[aBIIeHI/IH I/ICHbITaTeﬂbele HpI/I60pr JOJ/DKHBI YCTaHABJ/IVIBATD
U3MEpPEHNME C TIPEOEIOM HOI‘peU_IHJOCTI/I or 10% I;OHYCTI/IMOI‘O HaI[eHI/IH HaBJICHUA. .HHH VI3MEpEHNA
BPEMEHN UCIIbBITAaHUA IIPEREIT IIOTPEITHOCTI COCTABIAET 5 CEKYH[. ]

B ClIy4Jae HEOAHOKPATHbIX HapymeHMIZ-_-;rpe60BaHm7I VICTIBITAHVIAA HA paBHOMEPHOCTD M3MEHEHWA 06béMa
Ha BO3yX€, MOXET OBITH TIpOBENEHO WCITbITaHE Ha repMEeTUYHOCTD BOHOI“/I. B aTom Ciiy4ae [l OCHKU
pe3ynbraTta VICIIONb3yETCA TMAPABINIECKOE MCHbITAHUE,

2.3 UcnbiTaHne BoAonpoBoAda NOHMXeHHbIM AaBJieHUueM Bo3ayxa

JIviHMY ¥ KaHaJIbI MOTY T HIPOBEPATHCSA Ha repMe TMYHOCTD IOHVDKEHHBIM JIaB/IeHNeM Bo3ayXxa. VcnbiTanne
BOJIONIPOBO/A TIOHVDKEHHBIM JJaB/IeHMEM BO31yXa JMCIOMb3yeTCsl B KaHa/lax ¢ OO/MbIINM HOMUHAIbHBIM
iaMeTPOM, PENMYILECTBEHHO C 60Jlee BHICOKOI 6€30MacHOCTbIO Tpy/a. [/l MpOBeNeHNs UCTIbITAaHNUS
IeVICTBYIOT Te JKe caMble IIPaBIJIa, KaK M TPV MCIIBITaHNM, M30BITOYHBIM JaBjeHreM Bo3nyxa. Kpurepun
VICIIBITAHVISI IIPUBEJEHBI B Tabue 4.

2.4 UcnbiTaHne coeguHeHU TpybonpoBoaa n3bbITOYHLIM AaBfieHUEM Bo3ayXxa
VicupITaHusl COefMHEHUI M30bITOYHBIM JJaB/IeHNeM BO3IyXa MPOBOAATCS IPY MPUEMHBIX VCIBITAHNSAX
HEJOCTYIHBIX 00/1acTeil, B IMOABOIAIINX JVMHUAX Y IPU ITOBTOPHBIX MCIBITAHMAX TPYOOIPOBOJOB I
KaHaJIOB, HAXOJALINXCSA B 9KCIUTyaTall UL

Bpems mcnibiTaHusA 7151 IPOBEPKY COENMHEHNI TPYO 3aBUCUT OT BUJA MICHIBITaTeNbHOTO pubopa. [Tpu
3aIlOPHBIX J/IEMEHTAX IJIs1 BCErO IOMEPEYHOro CeYeHMs TPYObl BpeMs UCHBITAHNS PaCCUMTBIBAETCS
cormacHo Tabmuie 4 wiu mo ypaBHeHusM (1) wmmm (2). Ilpu 3amopHBIX 3/1eMEHTaX C KOJbIIeBOIL
VICIIBITATe/IbHOM KaMepoil BpeMsi WCIBITAaHVUsI HEOOXOVMMO pacCYMTHIBATH COIVIACHO CIIEAYIOLIUX
ypaBHenu (4) mnn (5):

I nmpouecca LE:

(4) t=56 *V/A [MuH.]

I nmponecca LE:

(5) t=238 ¢ V/A (MuH.)

V [m3]: Ko/nblieBOI UCIIBITATENbHbBIN 00beM

A [m2]: TOBEPXHOCTb CTEHKU MCIBITATETbHON KaMephl

[ pacueTa HEOOXOAVMOIO BpeMeHM MCIIBITAHVSA JO/DKEH ObITh YCTAHOBJIEH MCIBITATeIbHBIN 00BbeM
IPVMEHEHHOTO JCIIBITAaTeIbHOTO INpubopa TPyOHBIX MYPT (yKasaHye IPOM3BOAMUTENA), BK/IOYAs
00beM OTBOJSIINX IUIAHTOB, €C/I BO BpeMsl NMIPOBEPKM OHM MOJK/IIOYEHBI K UCIIBITATE/IbHOM KaMepe,
a Tak e o6bpeM coemuHeHuit Tpybonposopa. OT MOCTEIHETO0 MOKHO OTKa3aTbCsA IPY HEHOCTYITHBIX

BOZIOIIPOBOJIAX.
[IpepmoutnTenbHEE UCIIOB30BATh UCIIBITATENbHBIE TPUOOPHI, OTBOJAIINE IITAHTY KOTOPBIX BO BpeMs
VICTIBITAHMSI He COOOIIAIOTCS C UCTIBITATE/IbHOI KaMepOii.




a) UcneiTatensHbii NpMbop ¢ 3anopHLIMKU
anemeHTamm Ans obLero nonepeyHoro
ceyeHns TpyObl Protraum

WenbiTatensHas .
Kamepa

6) UcnblTatenbHbii NpMOOpP € KONbLEeBOi
UCMBLITATENLHOW KaMepoit

Kaprnuka 6.33: [lpunuyamanbhas cxema yist IOAK/TIOYEHUS UCTIBITATENIEHOTO 060PY/IOBAHMS

VicnpITaHMe Heo 6XOAMMO IPOBOANTD, KaK YKa3aHO HIDKE:

o [lepen victipITaHMeM IIPOMBITH ¥ OYMCTUTD TPYOOIPOBOX, ¥ BO BpeMsA JICIIBITATeIbHOTO IIPOIIecca,
HACKOJIBKO 9TO, BOSMOXKHO OTPaJMTh OT CTOKOB,

o IIpOKOHTPOMMPOBATH WCHBITATEIbHBII HpUOOP Ha (QYHKIMOHANIBHYI paboTOCIIOCOOHOCTD
(IpoBepKTH TepMETUYHOCTD KOMIIPECCOPa, @ TAKXKe BCEX COENVHUTETbHBIX 97IEMEHTOB 1 MY(T),

o ITpousBopnTh Hajfi3eMHOE HY/IEBOE M3MepeHMe IaJeHNUA HaBIeHVA MCIBITATeIbHOIO NMpubopa BO
BHY TPEHHel repMeTUYHOI UCIIBITATeIbHOI TPYOe,

o [IponsBoanTh M3MepeHe NajieHyist AaB/IeHNs COIJIACHO PeKOMEHJallVM B 3-X «BM3YaIbHO IUIOTHBIX»
y4acTKaX TPyObI VICIBITYeMOTrO KaHaa,

» TouHas ycTaHOBKa B 3aflaHHOE IIOJIOXKEHMeE JICIBITaTeIbHOTO YCTPONCTBA B TpyOoOmpoBofe - B
HEJJOCTYIHBIX 00/1aCTAX MOCPENCTBOM ONTHYECKOrO KOHTPOJIA; IIPYU 3TOM, MCIIBITAaTebHASA KaMepa
JIO/DKHA OBITH IPOCMAT PUBAEMOIi, B TOM YMC/Ie YITIOTHEHME VCIIBITAaTe/IbHOI KaMephl,

« [Toc/te BpeMeHV yCTaHOBJIEHNA ITOKa3aHMi bB, KOTOpOe HY>XHO BBIOpAaTh IO Mepe HeoOXOmMOCTH,
HO He JIO/DKHO NpeBbImaTh 30 CeKyHJ, IPOM3BOANTHCS YCTAHOBKA VCIIBITATE/IbHOTO JIaB/ICHNA,

o VI3MepeHns Ia/ieHNA JaB/IeHNA B COeIVHEHNAX TPyObl He MOXKeT ObITh 6onble yeM 1,5 kI1a,

I[Ipu He pOVIZIEHHOM MCIIBITAHUN: aHAJIN3 OTKIOHEHUI (CMOTPY paspen 4 JaHHOV JUPEKTUBHI)

VIV TIOBTOPEHME VICIIBITAHVA Ha T€PMETUYHOCTD BOZOI COITIACHO pasjeny 2.2.
Ta6m/1ua 4: Kpurepmun UCIIBITAHU BOAOIIpOBOAA 130bITOYHBIM AaBJI€EHVIEM BO3/JyXa U IIOHVDKEHHDBIM [JaB/IEHVIEM BO3yXa

[Iponecc | Po | makc Bpemsa ncnibiTaHuA B MUHY Tax

VICIIBITA- Ap
HUA Hommnanpubii guamerp DN

klla 250 | 300 | 400 | 500 | 600 | 700 | 800 [ 900 | 1000 | 1100 | 1200
B 10 1,5 (40| 45| 60 | 75 | 90 | 10,5 | 12,0 | 13,5 | 150 | 16,5 | 18,0
1 20 5 (25|30 40 [ 50 | 60 | 7,0 80 | 9,0 | 10,0 | 11,0 | 12,0
LEu -10 | L,1 [ 40| 45| 60 | 75 | 90 | 10,5 | 12,0 | 13,5 | 150 | 16,5 | 18,0
LFu 201 L1 | 25| 30| 40 [ 50 ] 60| 7,0 8,0 9005 10,0 | 118 |.12,0
1 x[Ta = 10 m6ap u cootrBercTByeT 0,1 M BC Po OTHOCUTENIBHO aTMOC(HEPHOTO JJaB/IeHUA

3 AHanu3 OTKNMOHEHUW NPU UCTIbITAHUAX COeaUHEHUN TPYObI

BenenctBre CIOXKHOCTY M3MEPUTEIbHONM TeXHUKN Y OMIMOOK PV YIVIOTHEHUY MEXAY U3MEPUTEIbHBIM
nprb6OpPOM ¥ CTEHKON TPYOBI MOTYT BO3HMKHYTh OTK/IOHEHVS YCTAHOBJIEHHBIX IIPEe/TbHBIX 3HAUYCHMUIL.
HPCBI)IHICHI/[C HOHYCTI/IMOI‘O npenem)Horo SHAYECHNA B OTEC/IbHbIX COCOVMHEHNMAX pr6 €Ille HE O3Ha4YaeT
HETepMETUYHOCTD VCIIBITAHHOTO y4YacTKa. Pe3ybraThl OTAENbHBIX MCIBITAHUI PACIPOCTPAHAITCA HA
BCHO AIVHY y‘{aCTKa. I[}I}I pacqua cpe,uHero 3HAYCHVA OTOEC/IbHbIE pesyanaTbI VICIIBITAHUA CK/IabIBAIOTCA
U OEeNATCA Ha KOIIMYECTBO OTAE/TIbHBIX VICIBITAHUM COGHMHCHMﬁI. HaHHOG paCC‘H/ITaHHOC cpenHee 3HAYCHIE
He MOXXET IIPEBOCXOANTD JOYCTUMOe IajieHne fAasnenns 1,5 klla.
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Pacuer CpegHEro 3Ha‘-IeHI/IH ,T.IOI'IYCTI/IM Tb}IbKO B TOM cnyqae, CCHI/I HPI/I BCCX OTI[BHBHMX I/ICl'IbITa'HI/I}IX
JICITIO/Ib3OBAHO H€O6XO:lII/IMOC UCIIbITaTe bHOe Ha4Ya/IbHOE€ NAaBJICHUE I I@BHCHI/IG B npe;[enax BpeMeHI/fL
I/ICl'IbITaHI/}H He IIpEBbIIIAET 50% I/[Cl'[bITa’I'e}IbHOI‘O Ha4a/IbHOI'O ,[[aB]IeHI/ISI. | . A

4. UcnbiTaHune cymecmymmux nm-wm 7] KaHanOB ' AR
4.1 AcnbiTaHune Bop.onpoaop.a '
,HJIH VICIIBITAHUA BO,I[OHPOBOJI& VICIIO/Ib3YIOTCA CJIC)IYIOU.U/IE KpI/ITepHI/I I/ICHbITaHJ/II/I

-il ke e WAl : W
i

VictipiTanme Bopoii: |

i N

| Tpy6bI B HamMBBICIIIEM MecTe

VicnbiTanme Bofoit:  VIcnbITaTenmbHOe [aBiIeHue:
50 m6ap (0,5 M. BOpsAHOI CTON6) HaJ| BEPIIMHON

ITomaua BombI: 0,2 JI/MZ
|| yBIaXKHEHHOM
! IIOBEPXHOCTU
_BpeMH VICIIBITQHWST: - i 15 MunyT

McnbiTaHne n30bITOMHbIM AaBNEHUEM Bos.qyxé

Bpemsa ncnbiTanna:

po = 100 m6ap

HOHYCTI/IMa}I IIOTEPA NABJICHVIA:

Ap = 15 mbap

Bpems ycTanoBieHMA IOKa3aHMMI

tg= 10 DN [mun.] (DN B Mm.)

Bpemsa ncnbiTanma:

t=10 DN [Myn.] (DN B M.)

Bpems ucnbiTaHuA:

po = 100 mb6ap

HomycT. moTeps faBneHuA:

Ap = 12 mbap

Bpemsa ycraHoB/IeHNA TOKa3aHMIA

tg = 10 DN [mun.] (DN B M.)

Bpems ncnbiTaHuA:

t =10 DN [mu#n.] (DN B M.)

4.2 AcnbiTaHne coeauHeHUn TpybonpoBoaa
I[HH JICIIBITAHUA COCIU/IHeHI/Iﬁ pr6 I/IS6bITO‘{HbIM OaBJICHNEM BO3IIYX21 SHAYECHUA paCC'-II/ITbIBaIOTC}I
CoITIacHO paspeny 2.3 u 3.
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