Cucrema HOPMATUBHBIX TOKYMEHTOB B CTPOUTCIILCTBE

CBO/J ITPABUJI T1O ITPOEKTMPOBAHUWIO 1 CTPOUTEJIbCTBY

IMPOEKTUPOBAHHUE U MOHTAX IIO/I3BEMHBIX TPYBOIIPOBOJIOB I'OPAYEI'O
BOJIOCHABXXEHMUS U3 TPYE I13-C C TEILIOBOM U3OJISIIUER U3
HEHOINOJNYPETAHA B IIOJIMTUJIEHOBOM OBOJIOUYKE

Design and assemply of underground heating water pipelines made of PE-X pipes with foamed
polyurethane thermal insulation in polyethylene jacket

CII 41-107-2004

YJIK 696.115.(083.132.13)
Jlama seeoenus 2004-07-01

HNPEJUCJIOBHUE

1 PA3PABOTAH TocymapcTBeHHBIM YyHUTapHBIM mpenmpusitdem r. MockBel «HayuHo-
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2 OAOBPEH M PEKOMEHJIOBAH k npuMeHEHHI0O B KadeCTBE HOPMATHUBHOIO JOKYMEHTa
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3 BBEJIEH BIIEPBBIE

BBEJIEHUE

Hacrosimmii CBoj mpaBHil COJIEPXKUT YKazaHHs MO MPOCKTUPOBAHHIO M MOHTaXY MNOA3EMHBIX
TpyOOIIPOBOAOB TOpsiuero BojocHaOXkeHHs (B OeCKaHAIBHOM BapHaHTE) M3 THOKHX MOIMITHIEHOBBIX
(«cmuToro» monMATWIEHa) TpyO C M3ONALMEH W3 TEHOMOJMypeTaHa B To(pupoBaHHON
TOJIMATUIEHOBOW 000s10YKe. BrImosnHeHne 3THX ykazaHWi oOecneduT coOJofeHHE 00s3aTelNbHBIX
TpeboBaHMIl K HAPYKHBIM CHCTEMAaM TOPSIUET0 BOJOCHA0KEHHS W MX TETIIOM30JISIINY, YCTaHOBICHHBIX
neiicreyromumu CHull 2.04.02-84* «BomocHabxenne. Hapyxkubie cetn u coopyxenusi», CHull 41-
02-2003 «Temnoseie cetw», CHull 41-03-2003 «TemsoBast u30msinusi  00OpYAOBaHUS U
TpybomnporogoB», CHull 3.05.04-85* «HapykHble CETH M COOPYXCHHS BOMOCHAOKCHHS W
kananuzanum 1 CHull 3.05.03-85 «TennoBeie cetny.

B nannom CII mnpuBeseHbl NpaBuia MPOCKTUPOBAHUS M MPOKIANKUA TPYO M3 «CLIMTOTO»
nosuaTwieHa (I[13-C), n30MpoBaHHBIX NCHOMOIMYPETAHOM C 3allIUTHOW TOGPUPOBAHHON 000IOUKON
13 TOJIN3TUIICHA BBICOKOTO JIaBJICHHS, M3TOTOBJICHHBIX B 3aBOJICKUX YCIIOBHSX.

B CBoae mpaBui NpUBENEHBI: COPTAaMEHT Teulon3oyunmpoBaHHbIX Tpyd I[19-C; crocoObl nx
MIPUCOETMHEHUH K CTAIBbHBIM TPyOaM M METAUINYECKON apMaType; THAPaBINYECKHE pacyeThl, IpaByia
XpaHeHust TpyO, MOHTaX M HCIBITaHWS TPYyOONPOBOZOB, a TaKKe TEXHHKa OE30IacHOCTH TPH HX
MOHTaXe.

ITpn paspabotke CBoAa NpaBHII HMCHONB30BaHBI MaTepHaNbl: TEXHHYECKHE PEKOMEHIAINK 0
MIPOEKTHPOBAHNIO M OECKaHAIFHOW IPOKIAAKE TPyOOIPOBOMOB TOPSYEr0 BOJOCHAOXKEHHS U3 TPYO
«I19-Cy, TemIonu30JUpOBaHHBIX MEHOMOJHUYPETAHOM B TrO(GPHUPOBAHHOW MOJMITHICHOBOW 000JI0UYKE
«IIpodnexc» (TP 130-02); Texuuueckoe cBuaetenabcTBO Ha TpyObl «IIpodiekc» u3 «cummroro»
noyvaTwieHa [19-C ¢ Temion3onsnuell U3 MEHONOoJIUypeTaHa B ro)pUpOBAHHON MOJIMATUICHOBOW
o0omouke sl OeCKaHAILHOW MPOKIAIKU TOA3EMHBIX ceTeld BomocHaOxkenws; PTM «Pacuer



IKCITyaTallHOHHBIX XapakTepucTuk Tpyo mo TY 2248-015-40270293-2002 «Tpyosr «IIpodekcy u3
«CHINTOTO»  MOJMATHIEHA C  TEIUIOM3OJSIMEl W3  IEeHONoJIMypeTaHa B TO(QpPHPOBaHHON
MOJMATWIEHOBOW  obomouke», TY  2248-021-40270293-2003 «Tpyosr «M3ompoduekcy
«M3onpodurexc-A» u3 «cmmroro» mnonudtmieHa [13-X ¢ temousossnueld U3 NEHONONNypeTaHa B
ro)pupoOBaHHON MNOJMATUIEHOBOW 000JI0YKe», a TakKe pPabOuMil JOKYMEHT Uil E€BPOIEHCKOro
cragmapra TC 107 W1 00107019:2001 (E) «District Heating — Preinsulated flexible pipe systems —
Requirements and test» (TpyGomnpoBozbl ropsideii BOJbI — CHCTEMa MPEIBAPUTEIBHO H30JHMPOBAHHBIX
rHOkuxX Tpy0 — TpeOoBaHMS M HCIIBITAHUS).

B paspaborke CBona mpaBwil NMpUHUMANN y4acTHe: KaHAuIaTel TexH. HayKk A.B. Cmamkos, A.T.
Heiiman, B.I'. Ilerpos-Zenuncos (I'YII «HUMMoccrpoii»), M.1. TI'opunoBckuid, A-p TexH. Hayk B.B.
Kospwura, kang. ¢us.-matem. Hayk FO.JI. lmenes, M.B. I'Bo3neB, M.U. Ky3un (3AO «3aBox AHJ|
laztpy6mnact»), B.A. I'myxapes (I'occtpoii Poccun), JI.C. Bacunwsesa (OI'YII HHC).

1 OBJIACTb IPUMEHEHUSA

Hactosmuit CBojg mpaBuil paclpoCTpaHsieTcd Ha MPOEKTHUPOBAHHME U MOHTAaX IOJ3EMHBIX
TpyOOIIPOBOAOB TOPSUIEro BOJOCHAOKEHHS ¢ TpyOaMu U3 «cmmToroy nommstmieHa (I19-C) (nanee —
TpyOOIIPOBOZOB) C  HWHAYCTpHANbHOW  Teruomsoysinuedl u3  meHomoimyperana (IIITY) B
noimmyTrieHoBoi (I13) obomouke ¢ MakcuManbHOW TemmepaTypoil Boapl 75 °C M MOCTOSHHBIM
pabounm nasienuem 1o 1,0 Mlla, mpokiagsiBaeMbIX OeCKaHAIBHO.

2 HOPMATHUBHBIE CCBUIKHA

B Hacrosiem CBojie paBuIl IPUBEICHBI CCHUTKU Ha CIIEAYIOIINE HOPMaTHBHBIE IOKYMEHTHI:

CHulI 2.04.01-85* BHyTpeHHUIT BOAONIPOBO U KaHANN3AIMS 3AaHHHA

CHull 2.04.02-84* BonocHabxxenne. HapyskHbIe ceTH B COOpY>KEHHS

CHullI 3.01.04-87 IIpuemka B 3KCILTyaTaIMIO 3aKOHYCHHBIX CTPOUTEILCTBOM 00BhEKTOB. OCHOBHEIC
TIOJIOXKEHHS

CHulI 3.02.01-87 3emunsHble COOpYKEHHS, OCHOBaHUS U (QyHIaMEHTHI

CHullI 3.05.03-85 Temnossle cetn

CHulI 3.05.04-85* Hapy»xHbIe ceTH 1 COOpY>KeHHUS BOAOCHAOKEHHS M KaHATU3AINN

CHullI 12.03-2001 Be3onmacHocTts Tpyna B crpoutenscrse. Yacts 1. OOmue TpedoBaHus

CHull 23-01-99* CtpouTenbHasi KITMMATOIOTHUS

CHull 41-02-2003 TermioBble ceTn

CHull 41-03-2003 TemioBast n3omsiuust 000pyJOBaHUS H TPYOOIPOBOIOB

I'OCT 12.1.005-88 CCBT. OOmmue caHuUTapHO-TMUTHMEHHYeCKne TpeOOBaHMs K BO3AYyXy padouei
30HBI

CIT 40-102-2000 IIpoexTHpoBaHHME W MOHTaX TPYOOIPOBOJIOB CHUCTEM BOJOCHAOXKEHHS H
KaHaJIM3alluK U3 MOJIMMEPHBIX MarepruasioB. O01ue TpeboBaHus

3 NPOEKTUPOBAHUE TPYBOIIPOBO/J0OB
3.1 Texunveckue TpedGOBAHUS

3.1.1 Tlpu npoekTHpOBaHHK TPYOOIPOBOAOB CIIEAYET HCIONIB30BATh TPYOBI C WHIYCTPUATIHHOM
terounzossinuei u3 [1I1Y B roppuposanHoit I1D obonouke, pa3mepsl U Macca KOTOPBIX MPHBEACHBI B
Tabmuie 1 u Ha pucyHke 1.

[Mokazatenu cBoicTB TpyO [13-C, Teruon3zonsuu 1 000704KH IPUBEICHBI B IPHIOKEHHN A.

3.1.2 Jlnuna Tpy® B OyxTax JOJDKHA COCTaBIATH NMpH auaMerpe 1D oGomouku: mo 75 MM — He
6oitee 900 m; 90 MM — 600 M; 110 mm — 400 m; 125 MM — 290 m; 140 mm — 190 m; 160 mm — 170
M.

[Ipumeuanus

1 [Tpu HaMoTKe TPYO Ha KATYIIKH JJTUHA TPYO MOXKET OBITH OOJIBIICH.

2 TIpenenbHBIe OTKIOHEHHS AIHHBI TPYO JOJDKHBI COCTABIATE: IpH JumuHE 10 500 M +3 %, 6onee 500 m — 1,5
%.

3.1.3 Jlns noa3eMHbIX TpyOOIpPOBOAOB C TemrepaTypoil ropsdeid Boasl 75 °C u pabounm
nasienuem 10 0,6 MIla cieayer ucnons3oBate TpyOsl [19-C cepuu S 5 (SDR 11), a npu pabouem
nasienuu 10 1,0 MIla — tpy6st I19-C cepuu S 3,2 (SDR 7,4).

[Tpn yka3zaHHBIX Mapamerpax ropsdeil BOAbI CPOK CIy»KObl TPYOONIPOBOa JOIDKEH COCTaBIATH HE
MeHee 25 neT.



3.1.4 Tlpu npoexTHpOBaHHU TPYOONPOBOJOB, MPOKJIAJbIBAEMBIX B pallOHaX C IOJOXKUTEIbHOM
CpeIHEeroI0Boi TeMneparypoi HapyxxHoro Bozayxa (CHull 23-01), cienyer npumMeHsts TpyObI THIa 1
(crannmapTHEI), B palloHaxX C OTPHLATENBLHON TeMIlepaTypoi Hapy>KHOTO BO3AyXa — TPyObl THma 2
(ycuneHHsbIH).

3.1.5 Ilpu mpoekTupoBaHuu TPyOONPOBONOB clienyeT coOuonars obmme Tpedosanust CHull
2.04.01, CHull 2.04.02, CHulI 41-02 u CII 40-102.

1 — tpy6a [13-C; 2 — neHononuyperan; 3 — MOJMITHICHOBAs IJICHKA; 4 — rodprpoBaHHAs
MIOJIMITUIIEHOBAs 000I09YKa

Pucynok 1 — Cxema KOHCTPYKIIMHU U30JUPOBaHHBIX TpYO [13-C



Tabmuma 1

B MUJJIMMETPAX

Pasmeps! Tpy6 [12-C

MuHauMansHas TOJIIHHA
Ternon3onsanuu us 1Y a

Pasmepst I1D o6omouku

OpuenTHpoBOYHas Macca 1 M
TEIUION30JIMPOBAHHON TPYOBI, KT

. TonmuHa cTeHKU e HapysicHiii Tomupa MunumanbHast Tun 1 Tum 2
Hapyxubrii Jquamerp D CTCHKHU €1
mamerp d SDR 11 SDR 7.4 Tun 1 ) Tum 2 § BbIcOoTa rop h ;
S5 $32 (cTarmapTHBIN) |(yCUIICHHBIH) onre. | TP | on, | TR C tpyooii [129-C
HOMMUH. |[[IpEe/1. OTKJL | HOMHH. |Ipe/. OTKIL | HOMHH. |TTpeJl. OTKIL O OTIL SDR 11|SDR 7,4|SDR 11|SDR 7,4
25 +0,3 2,3 +0,5 — — 19 75 +3,0 2,0 +0,5 2,0 — — 0,90 —
32 +0,3 2,9 +0,5 44 +0,7 — 16 75 +3,0 2,0 +0,5 2,0 — — 0,98 1,10
40 +0,4 3,7 +0,6 55 +0,8 12 19 75* +3,0 | 20* | +0,5 2,0 1,11 1,28 1,38 1,55
90 2,2
50 +0,5 4,6 +0,7 6,9 +0,9 14 23 90* +3,0 | 2,2* | 40,5 2,0* 1,57 1,84 1,98 2,27
110 2,4 3,0
63 +0,6 5,8 +0,8 8,6 +1,1 17 23 110* 3,0 24* | +0,5 3,0* 2,28 2,7 2,68 3,10
125 2,7 3,5
75 +0,7 6,8 +0,9 10,3 +1,3 17 24 125* | +3,0 | 2,7* | +05 3,5* 3,02 3,64 3,45 4,08
140 3,0 4,0
90 +0,9 8,2 +1,1 12,3 +1,5 17 27 140* | +3,0 | 3,0* | +05 4,0 3,97 4,85 4,57 5,44
160 3,2
110 +1,0 10,0 +1,2 15,1 +1,8 17 — 160 +3,0 [ 3,2 | +0,5 4,0 5,36 6,71 — —

* Pa3Mepsl 1t 0007109KH THIA 1.

Ipumeuanne — Pa3zmeps! rogprpoBarHoii [1D 060104YKY IPUBEAEHBI: B YMCINTENE — JUIS THIA 110 TOJNIIMHE TEINION30IsIHHY | (CTaHIapTHEIHM), B 3HaMeHarelle — Jisl THIa 2 (YCHIICHHBIN).




3.2 'mapaBanvecKuii pacuer

3.2.1 TmapaBnuueckuil pacueT TPyOOIPOBOAOB TOPSUETO BOJOCHAOXKEHMS CIIEAYEeT MPOBOJIUTH
cornacuo CII 40-102.
3.2.2 Tlotepu Hanopa H Ha ydacTke TpyOOIlpoBOAa ropsded BOABI CIEIyeT OIpPEAEIiTh 0

hopmymne
. V?
H :lJI+EEi§:§j! @

rne L — pacuerHas pMHa yyactka TpyOonpoBoja, M;

i — MmoTepu Hamopa, BEI3BaHHBIE THIPABIMYECCKHM CONMPOTUBICHHEM TPYO, IPH TEMIIEPaType BOJIBI
75 °C (nogmatormmii Tpyoornposox) u 50 °C (IMpKyIALIHOHHBIA TpyOOnIpoBON);

V — cpeaHsst CKOPOCTh ABMXKCHUS BOABL, J1/C;

g — ycKOpeHHe cBOOOIHOTO MaieHHs;

Zéji — CyMMa KOS(i)(i)PIHI/IeHTOB TUAPABINYCCKUX COHpOTI/IBHeHI/Iﬁ CTBIKOBBIX COG/‘.’[I/IHGHI/Iﬁ,

OTBOJIOB, TPOMHUKOBBIX OTBETBJICHUM, 3alIOPHOM apMaTyphl.

3.2.3 Tlpu mpoBeAeHUH MPUONMKCHHBIX THAPABIMYECKUX PACUCTOB MPU OMPECTICHUH i MOYKHO
MIOJIB30BaTHCSl HOMOTpaMMoii (puitoxkenue b), coctaBiieHHOM 1151 cpeHel Temnepatypsl Bos! 60 °C.
[Ipn wucmonp30BaHMKM HOMOTPAaMMBI JUIS THAPABIMYECKOTO pacyeTa MOAAIOMIEro TpyOompoBona
ropsyeid Boael ¢ Temmeparypoir 75 °C ciemyer BBecTH mHonpaBouHBIH koaddumment 0,96, a mis
UPKYJSIIMOHHOTO TpyOompoBoga ¢ Temneparypoit Boael 50 °C — koad¢unment 1,025. Ilpm
MPOBEJCHUH MPUOIIKEHHBIX THAPABINYECKUX PacdeTOB THAPABINYCCKHE COTPOTHBICHUS CTHIKOBBIX
COEIMHEHUH JIOIyCKaeTCsl HE yUUTHIBATh.

3.2.4 I'ny6uHa 3an0xeHus TpyoonpoBoioB (10 Bepxa obonouku [13) 10mkHa COCTABIATH HE MEHEe
0,6 M u He 6omee 2,0 M.

3.25 [lnsg palloHOB ¢ pacyeTHOW TeMIlepaTypol Hapy»XHOTO Bo3ayxa Bbime MuHyc 25 °C
MPUMEHEHHE CIICHUAIBHBIX KOMIICHCATOPOB M KOMIICHCHUPYIOIIMX YCTPOHCTB TEMIIEPaTypHBIX
nedopmanuii He peaycMaTpUBACTCSL.

3.2.6 YCTpOWCTBO HEMOIBIKHBIX OMNOp CIEAYeT MpeAyCcMaTpuBaTh B MECTaX HPUCOCTMHEHHS
MOJMMEPHBIX TPYyOOIIPOBOAOB K CTaJbHBIM TPYyOOIPOBOAAM Ha OTBETBJIEHUSX, a TaK)Ke Ha BBOJAX B
3JIaHMSI ¥ COOPY)KEHHS. Y CTAHOBKA IPOMEXKYTOUYHBIX HEIO/BIKHBIX OIIOp HE TpedyeTcsl.

IIpu pacuere KOHCTPYKLUH HENOABMXHBIX OINOpP 3HAYEHUS OCEBBIX YCHUIMH JOIMYyCKaeTcs
OPHEHTHPOBOYHO ITPUHUMATH MO TabuIe 2.

Tabmuma 2
Hapy>xHblii auaMeTp TpyOBI, MM Ocesoe ycmme, H
25 400
32 400
40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7 IIpoBepka TpyOONpPOBO/Ia HA YCTOMYMBOCTD, KaK MPABHJIO, HE TIPOM3BOIMTCSL.

3.2.8 Cucrema nucraHnmoHHOro ormeparuBHoro koHtpons (OJIK) 3a cocTosiHHEM BIIQXKHOCTH
Teron3ossiuuonHoro ciost [TITY mMoxeT He mpeaycMaTpuBaThCsL.

3.29 TIlpu OeckaHanbHOW MOpPOKIAAKE TPYOOMPOBOAOB COMYTCTBYIOLIMU  JpEHaX  He
HpeyCMaTPHBACTCH.

3.2.10 TloBopoT TpyOOMpPOBO/AA TOpPSYEro BOJOCHAOKEHHsS IMyTEM ero W3rHOaHus Cleayer
IpeayCcMaTpuBaTh, YIUTHIBas CIEAYIOIINE paainychl U3ruda I, M, s Hapy>KHBIX TuaMeTpoB (Mm) 110
060mouku: 10 75 MM r ~ 0,7 M; 90 MM r ~ 0,8 M; 110 MM I = 0,9 m.

3.2.11 TIlepeceuenus TtpybompoBomgom wu3 II3-C mpoe3moB  OOIIErOPOACKOr0  3HAYCHUS,
aBTOMAarucTpalieil, yeJae3HbIX JOpOr M TpaMBailHbIX MyTeW CleAyeT MPOCKTUPOBATh B TOHHEJSX,
KaHaJlax Win QyTispax.

3.2.12 TpyOs1 I19-C 10mKHBI KOMIUIEKTOBATHCSL:

- COCIIMHMTENBHBIMU JIETAIAMH KOMIIPECCHOHHOTO THIMA W3 JIATYHH /ISl COSIMHEHHs Y4YacTKOB




TpyOOIIPOBOAOB M 3aIIOPHOM apMaTyphbl;

- TPOMHHUKAMU U3 JIATYHHU C 3JIEMEHTaMH KOKyXa AJIs TEIUIOU30J1uU TpoiHuKoB 1111V

- orBojamu 90°, THyThIME U3 TpYO [13-C B 3aBOACKOM 301U,

- KOHIIEBBIMH 3arIyIIKaMU;

- My(ramu (MaHXeTaMH) U3 TEPMOYCaXKMBAIOIIETr0Cs TIOJIMATHUIICHA;

- EeMKOCTSIMU C KOMIIOHEHTaMH [IEHOIIOJINYPETaHa;

- TWIIb3aMU U YIUIOTHUTENBHBIMU MaTepHallaMH Ul IPOXOJa CKBO3b OTPa)IaIOIINe CTPOUTEIBHBIE
KOHCTPYKLHHU 31aHUH.

4 TUIIBI COEJJUHEHUI

4.1 Coenunenue t1pyo I[I13-C pmomkHO OBITh, Kak MpPaBWIIO, KOMIIPECCHOHHOTO THIIA, C
UCIIONIb30BaHUEM JIeTallell U3 JIATYHH (HHIeNed, 00)KUMHBIX KOJIell, HAKUIHBIX TaceK, HaJBUIaeMbIX
My(T) ¢ mocaenyomeil Teruton3onsueii Mmecta coequaenus cmecoto [ITY u repmerusanueit mydroit
(MaHXeToil) M3 TepMOYCaXKUBAIOLIETOCS MTOJIUITHICHA.

4.2 Tlpucoenunenne Tpy6 I1D-C x cranmpHOW TpyOe ciemyeT OCyHIECTBISITH 4Yepe3 CTaIbHOU
NaTpyOOK-HUIIIIENb, K PE3b0OBOMY COEIMHEHHIO — dYepe3 pe3b0OBbIe neTand, K (IIaHIEBOMY
COEIMHEHUIO — Yepe3 MaTpyOOK-HUIIIETb ¢ (IaHIeM.

5 TPAHCIIOPTUPOBAHUE U XPAHEHUE

5.1 TpyObr B OyxTax W Ha KaTyIIKax, COCAMHUTEIBHBIE IECTAIH, SJIEMEHTHI IEPEBO3AT JIOOBIM
BUJIOM TPAHCIIOPTa, OOECIEUUBAIONIMM COXPAHHOCTh TPYObl M OOOJOYKH, TEIUIOBOM H3OJSALUH H
MCKITIOYAIOIIMM BO3MOXKHOCTh YpE3MEpHOro mporuba Tpyd mpu ux nepemeineHud. [Ipu nepeBoske
TpyO IO KeJe3HOH opore B KPBITHIX BaroHaX Macca YHaKOBOYHOM eIMHUIIBI TOJDKHA OBITH He Oonee
1,25 .

5.2 TlepeBo3ky m3onupoBaHHbIX TpyO [19-C, O0TBOMOB, 37IEMEHTOB M IMOTPY304HO-PA3rPy30UHbIE
paboTHI cileayeT MPOM3BOAUTH TP TEMIIEpaType HapyKHOTO Bo31yXa Bblimie MuHYC 15 °C, ncnons3ys
IpU TOTPY3KE W pasrpy3Ke MATKHE IIOJIOTEHIIa M CTpombl. Vcmonmp3oBaHWe Ui 3TOM menn
METaINIMYECKUX TPOCOB WIIM Liemel 3ampernaercs. [Ipu pasrpyske 3ampemiaercst cOpackiBaTh ¢ JIH000M
BBICOTBI OYXTHI M H30JIMPOBAHHBIE OTBOJIBI.

5.3 TpyOsi [1D9-C B OyxTax J0JKHBI XPAHUTHCSI HA POBHBIX IUIOIIAAKaX. Ha cTpouTensHOM 00beKTe
OyxThl TpyO IOJDKHBI CKIAIUpOBAaThCA Ha CBOOOJHBIX OT TBEPABIX BBHICTYIOB IUIOMIAJKaxX, C
YCTPONCTBOM HACBIITHOTO IMECYAHOTO OCHOBaHHS ToJIIMHONW He MeHee 100 MM B TOpPH3OHTaIHLHOM
TIOJIOXKEHHH B Psiliax BBICOTOH He Oosee 2 M.

I/ISOHI/IpOBaHHBIe OTBO/IbI JOJKHBI CKJIIaANPOBATLCA OTACIIBHO.

5.4 CoenuHUTENBHBIE AETAH, SJIEMEHTHl 1 MaTepPHANbI JOJDKHBI XPAHUTHCS OTIEIBHO B 3aKPBITHIX
TIOMEICHHUSX.

EMKOCTH ¢ KOMITOHEHTAaMH TIEHOTIOJIMYpEeTaHa J0JKHBI XPAaHUTHCS B OTAIUTUBAEMBIX IOMELICHUSIX.

6 MOHTAKHBIE PABOTBI
3emusiHbIe paGoThI

6.1 3emJisiHbIC PAOOTHI P CTPOUTEIHCTBE TOA3EMHBIX TPYOOIPOBOIOB TOPSIUETrO BOAOCHAOKEHHUS,
BOJIOOTJIMB U BOJOTIOHM)KEHUE CIIEAYET MPOU3BOAUTH B COOTBETCTBUH ¢ TpeboBanusmu CHull 3.02.01,
TpeOOBAHUAMH U HHCTPYKLUSAMH 3aBOJOB-U3TOTOBUTENEH.

6.2 IIpu OeckaHaILHOW MPOKIIAAKE B TPAHIIEE PACCTOSIHUE MEXKIY OCSIMU COCEIHUX TPYyO ciaemyer
NPUHUMATh NpU AuameTpe obonouku 1o 140 MM BrmountenbHo — 280 MMm; ipu tuamerpe 160 MM —
320 mMM.

Paccrosinne MexIy OCbi0 TPyOONpOBOJA M OCHIO PSJIOM IPOKJIAIBIBAEMOIO H30JUPOBAHHOTO
TpyOOINpOBOA OTOIUICHHS ClIelyeT MpUHUMaTh He MeHee 300 MMm.

6.3 MuHnManbHYyI0 IUPUHY TPaHIIEH MO JHY CIEXyeT NPUHUMATh B 3aBHCHMOCTH OT AMaMETpa
0005109eK TPYO M KOIMNYECTBA TPYOOIPOBOJIOB, YKIAIBIBAEMBIX COBMECTHO B OJTHOHM TpaHIIIEE.

6.4 Ilpu TBepABIX TPyHTax Ha JHE TpPAHLIEH Mepe] YKIaIKoil TpyO HEeoOXOAMMO yCTpauBaTh
OCHOBaHHE U3 TecyaHoro ¢yHTa TommmHoW He MeHee 100 MM ¢ koadduumeHToM QUIBTpAIH HE
MeHee 5 M/CyT, MecyaHoe OCHOBaHHE HE JOJDKHO COJAEpkKaTh KYCKOB, KUpIIMYA, KaMHS, LIIEOHS H
JPYTHX TBEPJbIX BKIIOYCHUM.

6.5 [Ipu HEOOXOAUMOCTH COCIUHCHHUS U TEIUIOM3O0JIAIMK CTHIKOB TEILIOM30IMPOBaHHBIX TPyO [19-C
Ha JIHEe TpaHILeH cleayeT ycTpauBaTh NpUAMKU pa3MepoM: mupuHa (2D + a + 1,0) mm, mymmHa = 1,0 M,



rimyouna — 0,5 M, rne D — napyxusblii tuametp [10 o0onouku, a — paccrosiHue B cBeTy mexay 119
000JI0YKaMH.

6.6 IIpu oOparHoli 3ackinke TPyOOIpoOBOAa B TpaHIIee HEOOXOANMO yCTpauBaTh HajJ €ro BEPXOM
3aIIUTHBINA CJION 1 0OCHINKY M3 rpyHTa ToimHON He MeHee 200 MM cBepxy u He MeHee 100 MM cOOKy,
HE coJiep)Kalliue TBEpAbIX BKIIOYeHWH (I1eOHs, KamMHeW W mp.). ['pyHT B maszyxax TpaHIIEH WIN
MpUAMKaxX CIenyeT YIDIOTHATh TPaMOOBKOHM WM TONHMBOM BOJOH ais oOecrieueHus: koddduimenrta
ymnotHeHus ~ 0,95. HemocpencrBeHHO Haja TpyOONpPOBOAOM YIUIOTHEHHE TPYHTA TpaMOOBKAaMH He
nomyckaercsi. [ToBepx 3alIMTHOTO CIOS MPOW3BOIAT 3aChIKy TPAHIIEH CTPOUTEIBHBIMH MaIIMHAMHU,
MEXaHW3MaMH MECTHBIM TPYHTOM, HE COAEp’KalliM TBEPIBIX BKIIOYECHHH, OOJIOMKOB CTPOUTEIBHBIX
MaTepHalioB M JeTaynedl u T.A. pasmepamu Oomee 600 mm. OOpaTHast 3achIIKa MEP3JIBIM TPYHTOM He
JOIycKaeTcsl. B Xxo7ie yCcTpoiCTBa 3alIMTHOTO CJIOA M3 TPYHTA Haj TPYyOOIPOBOIOM IIOCIE OTCHINKH H
TpaMOOBKH Ha 3alUTHBIA CIION CIEIyeT yKIaAblBaTh MApKUPOBOYHYIO JICHTY IO BCEH JUIMHE TPAacChI
TpyOOIPOBO/Ia TOPSTUETr0 BOAOCHAOKEHUS.

6.7 Ilpu PeKOHCTPYKIMK TPYOOIPOBOIOB, MPOJIOKECHHBIX B HEMPOXOIHBIX KaHajaxX, JAOIYCKaeTCs
yKJIagKa TpyO B cTapble KaHaJIbI ¢ IIOCIEAYIOIIEH 3aChITKON TECKOM.

MonTaxnbie padoThbl

6.8 TpyOs! II23-C, 0TBOXBI, COEAMHNUTETBHBIC NETATH U KOMIUIEKTYIONINE U3/ENHs, TOCTYIAIoNnIe
Ha CTPOMKY, TOIDKHBI TPOXOIUTH BXOJHOH KOHTPOJIb KadecTRa.

6.9 I1pu npuemke TpyO M COCAMHUTENBHBIX AETaJICH OT OCTABIINKA U NIPY CKJIaJUPOBAaHUN Ha Oaze
CJIelyeT MPOBECTH:

- KOHTPOIb HAIMYUS HAa [OCTYNAIOUIYI0 MPOAYKIMIO M  KOMIUIGKTYIOIIHE  H3AEIHS
COHpOBOHI/ITCJ’[LHOﬁ JOKyMEHTallu, B TOM YHCJIC CepTI/I(bI/IKaTOB COOTBCTCTBHUSA Ka4YCCTBA,

- IPOBEPKY COXPAaHHOCTU U T€PMETHYHOCTH;

- BBIOOPOYHBIA KOHTPOJIb pa3MepoB (HApPY)KHOI'O JHaMETPa M TOJIIMHBI CTEHKH) TPYO M THYTHIX
otBojioB I119-C;

- IEPUOANYECKUIT KOHTPOJIb Ka4eCTBa CKJIAJIMPOBAHUS U XPaHEHHUS H30JIMPOBAHHBIX TPYO, OTBOJIOB,
COEIMHUTEINIBHBIX JIeTallel, SJIEMEHTOB.

6.10 Ha cTpouTenbHOM TUIOMAAKE CIEeIyeT IPOBECTH:

- IPOBEPKY HAIMYMS CepTU(HUKATOB MM UX KO,

- KOHTPOJIb COOTBETCTBHS TPYO, OTBOJOB, COCIUHHUTENBHBIX JI€TaJel YCIOBHBIM O0OO3HAYCHUSIM,
yKa3aHHBIM Ha TpyOax, IeTallsIX WIH APIBIKaX (KOMHS SPIIBIKOB);

- KOHTPOJIb pa3MepoB (Hapy>KHOTO JHAMETpa TOJIIWHBI CTEHKH TPyO W THYTHIX 0TBOAOB IID-C m
Hapy>XHOTO JHaMeTpa TEIUIOM3OJIIHOHHOW O0OJOYKH IO BEpXHEMY Todpy C HCHOIb30BaHUEM
COOTBETCTBYIOIIET0 H3MEPUTEIBHOI'0 HHCTPYMEHTA COTJIACHO TEXHUYECKOM JOKYMEHTAIINH).

6.11 HemocpeaCTBEHHO IMepel MOHTAXKOM IPOU3BOMAT BH3YaJIbHBIH OCMOTP TPYO, OTBOJIOB,
COCAMHUTCIIBHBIX ﬂeTaJ’Ieﬁ " DJICMCHTOB.

6.12 Tlpu oOHapy)XeHHH CKBO3HBIX IMOBPEXKACHHH (IPOKOJIOB, MPOOOMH), INTyOOKHMX HAaJpe3OB,
TpeuuH B rodpupoBanHoi [19 obonouke u Ha koHnax tpyo I13-C TpyOsI OpakyroTcs.

6.13 Ilpu oOHapyXCHHM CKBO3HBIX MOBpEKIcHHNA [ID 000J0YKH WX 3aJETBIBAIOT HAIOKCHHEM
TepMoycaxuBaromuxcst Mamwker. [Ipn ooHapyxennu B I1D obomouke TiyOOKHX TPEUIMH W HaJIpe30B
JumHOM Oonee 300 MM, MONEpEYHBIX TPEUIMH pa3MepoM OoJiee IOJIOBHHBI €€ TEPUMETpa y4acTOK
MOBPEXICHHON TPYOBI BBEIPE3AIOT.

6.14 ByxTb!l n30omupoBaHHbIX TpyO [19-C pa3sMaThIBatOT MO AHY WK 1O OPOBKE TPAHIIICH.

6.15 B cnywae ykiaaku OyXThl NpPU OTPHULATENBHON TEMIIEPAType HAPYKHOrO BO3ayxa OyXTy
CJICAYCT BBIACPKHUBATH HEMOCPCACTBCHHO IICPE] yKJ'IaIIKOﬁ npu MHOJI0KUTEIBLHOM TEMIICPpATYPEC HIN
nepe] pa3MOTKON OyXThI OCYIIECTBIIATE €€ MPOrPEB MOJaBAEMbIM B TPYOY TOpsSYHM (TeMIIEPaTypoOi He
6omee 60 °C) BO3ayXOM.

6.16 Tlpu HEOOXOMUMOCTH pa3pe3ku Bpy4dHYI TpyO U oTBojoB [19-C creayeT HCIONB30BATh
HOXOBKY JUISI PE3KH METAJUIOB HJIH JIepeBa, MEIKO3yOuaThle MIIOTHUIKKE MUJIbI, CTOJIIPHBIC HOXKOBKH.
ITpu 5TOM NTMHUS pe3a A0JDKHA OBITh MEPIEHANKYIISIPHON OCH TPYO.

6.17 Jns coemmHenus (nmpucoenunenws) Tpyd u orBomoB [13-C Ha KOHHmAX ciemyeT CHSTh
TETUIOBYIO M30JISILIMIO C TIOMOIIBIO HOXKA M CTaMeckH, oOHaxas TpyOy [19-C Ha anuHy npu Hapy>KHOM
nuametpe: 10 63 MM — Ha 90 mm; 10 110 MM — Ha 140 Mm.

6.18 CoenuHeHHe TEIIOU30JIMPOBAHHBIX TPYO MEXAy COOOW WM C TEIIOU30JUPOBAHHBIMU
OTBOJAMHU, METAUTMIECKUMH TPOMHUKAMH M T.II. CICAYET BBIIOJHATH 110 CIEHHATBHOW WHCTPYKIMN
MPEIIPUSATHS — M3TOTOBUTENS TPYO, COETMHHUTENBHBIX JIETaJIeH, 2IeMEHTOB 1 KoMroHeHToB [1ITY.

6.19 PaboThl MO COENMHEHHIO W TEIUIOM30JIIIMU CTHIKOB TpyO, oTBomoB u3 I13-C, ycrpoiicTBy
OTBETBJIECHUM C IIOMOIIBKO METAJINIMYCCKHUX TpOﬁHHKOB JOJIKECH BBIIIOJHATH CIICUAJIBHO O6y‘-IeHHBIﬁ



pabouuii mepcoHas, MPOUICAININNA O0yYCHUE M HMMEIOIIUN JIUIICH3UIO Ha TPABO MPOU3BOJICTBA 3TOTO
BHUa paboT.

6.20 PaboTBl 1O COEAMHEHMIO W TEIJIOBOM HM30JSLUHM CTHIKOB TPYO ClielyeT HpPOW3BOIUTEH IIPU
TemnepaType He Huxe munyc 10 °C.

6.21 Ilpoxoxn TpyOompoBosa CKBO3b CTEHKH (YHIAMEHTOB M KaMep U3 JKeJe300eToHa M JpyTrHe
CTPOUTEIbHBIE KOHCTPYKIUHU CIIEIyeT OCYLIECTBIATH, KAK IPABMIO, C IOMOIIBIO YIUIOTHUTEIBHBIX
MPOKJIQJIOYHBIX KOJIEI| M3 PE3WHbI, HajeBaeMbIX Ha 1D 00070YKy TEIION30IMpPOBAaHHBIX TPYO, WM
JIpPYTHX TePMETHKOB, YKIAIbIBAEMBIX B OTBEPCTHIX CTPOUTEIBHBIX KOHCTPYKIHH.

7 UCIIBITAHUA TPYBOIIPOBOJOB

7.1 VcnblTaHus U TMPOMBIBKA TPYOOIPOBOJOB MPOU3BOAATCS B COOTBETCTBUU C TPEOOBAHUSIMU
CHull 2.04.01, CHull 3.05.03 wu CII 40-102. TpyOompoBoabl [IO/DKHBI IOJBEPraThCs
NpeBapUTEILHOMY U OKOHYATEIbHOMY HCIBITAHUIO Ha IPOYHOCTH M TIOTHOCTb.

7.2 IlpenBapuTenbHbIE HCHBITaHMS TPYOONPOBOJIOB Ha MPOYHOCTH W IUIOTHOCTH CIIEAYET
BBITTOJTHATH THPABINYECKUM CIIOCOOOM.

7.3 IlpenBapuTeNbHOE NCTIBITATEIHHOE THAPABINIECKOE JABJICHHUE ITPH MCIBITAHNH HA IPOYHOCTD,
BBITTOJTHSAEMOM JI0 OKOHYATENbHOH 3aCBIIKH TPYOOTIPOBO/Ia, TEIUNIOBOW M30JISAIMH CTHIKOB M YCTAaHOBKH
apMarypsl, TOJDKHO OBITH paBHBIM 1,5 paboueMy NaBIICHHIO M TOIAEPKUBATHCS MOJAKAYKONW BOIBI HA
sToM ypoBHe B TeueHue 30 mmH. [locrme dero wcmbITaTeIbHOE NABIIEHHE CHIDKAIOT OO pabodero,
KOTOpOe TOANEpKUBAIOT B TedeHne 30 MHH, W TPOH3BOIAT OCMOTP COEIWHEHHH TpyOOompoBoja.
Pe3ynbTaThl HCHIBITAHUH TOHKHBI PETUCTPUPOBATHCS B XKypHaie padoT.

7.4 OkoHYATeNIFHOE WCIIBITATENFHOE THAPABINYECKOE JaBJICHHE MPU UCIBITAHUSAX HA IUIOTHOCTb,
BBITIOJIHAEMBIX [10CJ€ TEIUIOW3OJSIIIMU CTHIKOB TPYO M OKOHYATENHHOW 3aChIKU TPyOOIIPOBOAOB,
JIOJDKHO OBITh PaBHBIM 1,3 pabodyeMy AaBiIeHHIO.

7.5 OKOHYATEIBHOE HCITBITAHUE IPOBOJIST B CIIEAYIONIEM TOPSAKE:

- B TpyOOIIPOBOIE CO3JAIOT AaBJCHUE, paBHOE paboueMy, U TOAJEPIKUBAIOT €ro MOIKAYKOH BOJIBI B
TeueHue 2 u,

- JJaBJICHWE IMOJHMMAIOT J0 YPOBHS HCIBITATENFHOTO U TOAJCP)KUBAIOT €r0 IOAKAYKOH BOABI B
TE€YEeHHeE 2 4.

TpyOonpoBox cuuTaeTcss BHIAEPKABIINM OKOHYATEIbHOE MCHBITAHHUE, €CIH NPH Iocieayomei 2-
JacoBOH BBIIEPIKKE O] HCIIBITATENHHBIM JIaBIICHUEM B T€UEHHE | U MajieHWe JaBJICHHUS HE NPEBBICUT
0,02 MITa.

7.6 TpyOonpoBox ropsiueii Bosibl, CMOHTUPOBaHHBIH U3 TeIUIon30upoBaHHbIX TpyO [13-C, cnexyer
TIIATEIILHO MPOMBITH NTPOTOYHOM MUTHEBOW BomoW. [Topsiiok nmpoBeaeHUs: NPOMBIBKY H JA€3WH(EKLIUH
TpyOOIpoBOAOB Topsiuero BomocHaOkeHus u3 TpyOd [13-C mnpuHUMaeTcs B COOTBETCTBHH C
tpeboBanussmu CHull 3.05.04.

7.7 Cnava B SKCIUTyaTaI[Ui0 CETEH ropsuero BOJTOCHA0KEHHSI U3 TeIUIOM30IMPOBaHHBIX TpyO [19-C,
3aKOHUYEHHBIX CTPOUTENBCTBOM, OCYLIECTBISIETCS B COOTBETCTBMM C TpeboBaHMsiMu npoekra, CHull
3.01.04 u CII 40-102.

8 IPABUJIA BE3OITACHOCTH ITPU ITPOU3BOJACTBE PABOT

8.1 Ilpu mpousBoacTBe pabor Heobxomumo cobmonars TpeboBanuss CHull 12.03, Brirouas
HOTPY304HO-Pa3rPy304YHbIC, ~ 3EMISIHBIC,  DJICKTPOCBApOYHBIE W Ta30CBapoOyYHble  pabOTHL,
TUAPABINYCCKHUE U ITHEBMATUYCCKNUE UCIIBITAHUA (B YJacCcTHU YCTAaHOBJICHHA OITACHBIX SOH).

8.2 K pabortaM 1o yCTpOHCTBY CeTeil ropsiuero BOAOCHAOXEHUsI U3 M30JUpOoBaHHBIX TpyO I19-C
JIONYCKAIOTCs JIMI@, JOCTHrmMe 18 Jer, NpolieAmmre MeIUIMHCKOe OCBU/IETEIbCTBOBAHME,
crienuaibHOoe OOy4YeHHWe, BBOAHBIMH HMHCTPYKTX M HHCTPYKTaX Ha paboyeM MecTe IO TEXHHKE
0e301acHOCTH.

8.3 Ilpu xpanenun tpy0o I19-C m 0TBOSOB Ha OOBEKTE CTPOMTENHCTBA M Ha MECTE€ MOHTaXa,
YUUTBIBas TOpIOYECTh 3THX TpyO (rpynma roprodectd «I'3»), HeHOMoIMypeTaHa W MOJIMITHIECHA
(rpynma roprouectn «['4»), cnemyer coOmogaTte IpaBWia POTHUBOIOXKAPHOW OE30MaCHOCTH.
3ampemaercss pa3BOAWTH OTOHb W TPOBOIWTH OTHEBBIE pabOTHI B HEIOCPEACTBEHHOH Onm30CTH (HE
Ommke 2 M) OT MecTa CKJIQAMPOBAHUS M3OJIMPOBAHHBIX TPyO, XpaHWUTh PAOOM C HUMH TOPIOYHE U
JIETKOBOCIUTAMEHSFOLINECS JKHIKOCTH.

8.4 Tlpu 3aropanuu TpyO, MX TEIUIOM3OJISLIMN M OTBOJIOB CIIEIyET UCIOJIb30BATh OOBIYHBIC CPEICTBA
TMOXKAPOTYIICHUS, IPH MTOXKAPE B 3aKPBITOM IMMOMCHICHUHN CIICAYET IMOJB30BATHECA IPOTHBOrasaMu MapKnu
BK®.

8.5 IIpu ycTpoiicTBe 271€MEHTOB CThIKA TEPMOYCAXHMBAIOMINXCS My(PT (MaHXKET) C HCIOJIb30BaHUEM



TUIAMEHHU TIPOTIAHOBOM TOPEJKH HEOOXOMMMO TLIATENBHO CIEIUTh 32 HarpeBOM My(T M MaHXeT U
HOJIN3TUIIEHOBBIX 000J104eK TPyO, HE JOIyCKas ePeKOroB IOJIUSTHICHA UM €r0 3arOpaHus.

8.6 OTxozbl TIEHONOIMYpETaHa | TOJMATHIICHA IIPpU pa3pe3ke TpyO mim ocBoOoXaeHHH TpyO oT
M30JLIIMY JIOJDKHBI OBITH cpa3dy Iocjie OKOH4YaHus pabodel omepanuu cOOpaHBl M CKJIAJUPOBAHbBI B
CHELUaJbHO OTBEJCHHOM Ha CTPOMIUIOMIQJAKE MeCTe Ha pacCTOSHUM HE MeHee 2 M OT
TETUION30JIMPOBAHHBIX TPYO U AeTanei.

8.7 TpyOBI U3 TEeHOMONNYpeTaHa M TONMHATIIICHA HE B3PBIBOOIIACHBI, IIPH OOBIYHBIX YCIOBHAX HE
BBIJICISIIOT B OKPY’)KAIOIIYI0 Cpely TOKCHYHBIX BEIIECTB M HE OKAa3bIBAIOT MPU HETOCPEICTBEHHOM
KOHTaKTe BPEIHOTO BJIHMSHUSA Ha OpraHm3M 4dejoBeka. OOpalneHne ¢ HUMHU He TpeOyeT 0COOBIX Mep
npegocTopoxaocTH (kimacc onacHoctd 4 mo 'OCT 12.1.005).

8.8 Bce paboTbl MO 3alMBKE CTHIKOB HM30JIMPOBAHHBIX TPYO CMECHIO IEHONONUYpeTaHa
(npurotoBnenue cmecu IIITY, 3amMBka cmMecu B CTHIK) JOJDKHBI IPOU3BOIUTHCA B CIIELOJSXKIE C
NPUMEHEHHEM HHAWBUAYaJIbHBIX CPEICTB 3allMThl (XJIOMYaTOOYMaKHBIH KOCTIOM, CIIEIIOOYBb,
nepuatky u3 [I1BX, xsomyaro0ymMakHble pyKaBHIIbI, 3aIIUTHBIE OYKH).

8.9 Ha mecre 3aJIMBKM CTBHIKOB IOJDKHBI HAXOJHUTHCS CPEACTBA JUISl JIETa3allid NPHMEHSIEMBIX
BemectB (5-10 %-Hp1i pacTBop amMMuaxa, 5 %-HbBIH PacTBOP COJISIHOM KHCIIOTHI), a TaKXKe anTedka C
menukameHTamu (1,3 %-HbId pacTBOp mMoBapeHHOH cosn, 5 %-HbIi pacTBOp OOPHOM KUCIOTHI, 2 %o-
HBIIl pacTBOp TNHUTHEBOW COABI, pacTBOp Homa, OmHT, Bara, *ryT). HeoOXxommmo NIOMHHUTH, 4YTO
komroneHT cMec I1ITY (monuu3onuanaT) OTHOCHTCS K SITOBHTBHIM BEIIECTBAM.

MMPUJIOXKEHUE A
(cnpasounoe)

TIOKA3ATEJIA CBOMCTB TPYBHI U3 « CHIUTOI O» MMOJUITHIIEHA (I13-C),
TEIVION30JI51I0UU U TPYBbI-OBOJIOYKHN

Tabnuma A.1 — IMoka3arenn cBoiicTB TpyobI [13-C

Iloxazarens 3HadeHNe OKa3aTes

IIpenen Texyuectu npu pactsxenuu, MIla He menee 16

OTHOCUTEIIBEHOE YAJIMHCHUEC TIPU pa3pbIBE, %

He menee 150

Koodduruent nmuneitnoro pacuupenus K um 1/K ~1,5-10"

Crenens cmuBkH, %: [19-C a ~70
13-Cs ~ 65

CTOMKOCTh MpH TOCTOSHHOM BHYTPEHHEM JaBleHHH (4) mpu

HavanpHOM Hampsbkennu (MIla) B creHke TpyObl W Temmepatype,

°C:

12 ipu 20 He menee 1

4,4 pu 95 He menee 1000

Koappunpmenr 9KBUBAJICHTHOMN PaBHOMEPHO3EPHUCTON 0,0106

EpOX0BaTOCTU, MM

Tabimma A.2 — IMoka3aTean TenI0u30JINH

IloxazaTennb

Bemnunna moka3zareis

IInoraocts IIITY, Kr/M°

He menee 55

ITpounocts IIITY Ha cxarue, MIla

He menee 0,2

O0BeMHast 0151 3aKPBITHIX 10D, Yo

He menee 90

BO[[OHOFJ'IOH_ICHI/IC IIpU KUIITYCHNU, %

He 6onee 10

Temnonposoauocts npu 20 °C, Bt/(M - °C)

He 6onee 0,032

[IpounocTs Ha cABUT B OCeBOM HampaBieHuu TpyOsr [13-C
otHocurensHo ITITY mpu Temneparype 23 °C, MIla

He menee ~ 0,12

XKecTkocTh  TEMIOM3OJIMPOBAaHHOW  TPYOBI B pajHalbHOM
HATIPABJICHHH TIPH OTHOCUTEIbHON Aeopmarmu cxatust 5 %, kH/m®

He menee = 20




Tabnuna A.3 — IMoka3arenn cBoiicTB TPyObI-06010uKH [13-80

ITokazaTens 3HaueHue noKa3aTess
IIpenen Texydectu npu pactskenun, MIla He menee 19
OTHOCHUTENBHOE YAJMHEHUE NIPU pa3pbiBe, %o He menee 350
ITpounocts [12 060104KHM Npy BIaBIMBaHUM WHAEHTOPA, KH He menee 0,12
[MPUJIOXKEHUE b

HOMOTPAMMA JUISI THAPABJIMYECKOI'O PACYETA TPYBOIIPOBOJA
I'OPSIYEU BO/JIbI CO CPEJHEU TEMIIEPATYPOMU 60 °C

110 =

90 |

?54 30 -~ 2000
; 20 = 1500 —
63~] :
750 =
o
50"}\ 5"\'{ 5—
& 500 —
™~ 3 L 400 —
N
40'{ \ 2= 3 — 300 ~
254 % 2
I\""~ x 204 =
32 4 e
e 3 150 —

20 _l 0,5 — \ 1,5 — —
0,3 ~25
l-&

16 0,2 T

b 50-—1
0,1 — \ 40 -

\
0,05 — 0,5 = 30 4.

20 -~
15

0,25 -

10 -

d — pacuerHsIil AMaMETp; ( — PACYCTHBIN PACXO. BOMABL; V — CPEIHSS O CCUCHUIO CKOPOCTh
JBYKCHHST BOJBL, | — THAPABINYSCKUI YKIOH (IOTEPH HAIIOPa Ha €IMHUILY IIMHBI TPYOOIpoBOIa)

Pucynox b.1
KiroueBble  coBa:  TMPOCKTUPOBAaHUE, MOHTAX, TPYOONPOBOIBI  MOJ3EMHBIC, TOpsuce

BOJIOCHA0)KEHHE, «CUIMTBIN» TOJUITHIICH, TEIUIOBAs HM30JIAIHS, MMEHOMOINYPETaH, MOJUITHICHOBAS
000I1049Ka




COJEPXAHUE

Beenenue

1 Ob6nacTh NpUMEHEeHUS

2 HopMmaTuBHBIE CCBUIKH

3 IIpoexTrpoBaHue TPyOOIIPOBOIOB

4 Tumsl coOeTMHEHNI

5 TpaHcnOpTHUPOBAaHUE U XpPAHEHUE

6 MoHTaxxHBIE pabOTHI

7 UcnpiTanus TpyOOIIpOBOIOB

8 IIpaBuia 6e30MaCHOCTH IPU IPOU3BOICTBE padbOT

[Tpunoxenne A Iloxazarenu cBoiicTB TpyOb!I U3 «cuuroro» nonaustuwieHa (I119-C), Tennonzonauuu
U TpyOBI-000JI0UKH

[Mpunoxenne b Homorpamma Juisi ruapaBiIndeckoro pacdera TpyOOmpoBoja ropsiueil BOIBI €O
cpenHei Temnepartypoi 60 °C



