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CI 41-107-2004

cBOA NPABUI NO NPOEKTUPOBAHUIO U CTPOUTENLCTBY

NMPOEKTUPOBAHUE U MOHTAX NOA3EMHbIX TPYBOMNPOBOAOB rOPAYEIO
BOAOCHABXEHUA U3 TPYB MN3-C C TENJIOBOU U3ONALIMEN
N3 NEHONOJMIMYPETAHA B NOJINSITUIIEHOBOWU OBOJIOYKE

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

[aTa eBeaeHus 2004-07-01

NPEANCIIOBUE

1 PASPABOTAH [locypapcTBeHHbIM YHUTapHbLIM npeanpuatvem r. Mocksbl "Hay4yHo-uccrnegoBaTenbCkuii UHCTUTYT
mockoBckoro  ctpoutenbctBa” (IYM  "HUMWMocctpoin"), 3AO "3aBog AH[ Tlastpybnnact’, ®egepanbHbiM
rocy4apCTBEHHbIM YHUTApHbBIM npeanpuaTvem - LleHTpom wmeTogonorMM HOPMUMPOBaHUS WM CTaHdapTM3auuMu B
ctpoutenbcTie (PryYrn LUHC) Nocctpos Poccun npy ydacTum rpynnbl cneumManucToB

BHECEH YnpaBneHunem TexXHM4YeCKOro HOPMMPOBaHMWSA, CTaHAapTusaumm n ceptudmkaummn B ctpontensctee n XKKX
[occTposi Poccumn

2 OJOBPEH U PEKOMEHOOBAH Kk npyMeHeHui0 B KayecTBe HOPMAaTUBHOrO AokymeHTa CucTembl HOPMaTUMBHBLIX
OOKYMEHTOB B CTpouTeNbCTBE NMcbMoM FoccTposi Poccum o1 26.03.2004 r. N J16-2014/9

3 BBEJIEH BINEPBbIE

BBEAEHUE

HacTosawwmn Ceoa npaBun CoaepXuT ykasaHus Mo NpOeKTUPOBaHMIO N MOHTaXy MOA3EMHbIX TPYOONpOBOAOB ropsyero
BOAOCHabxeHus (B 6eckaHanbHOM BapuaHTe) u3 rmbkux nonuatuneHoBbIX ("clumMToro” nonuatuneHa) Tpyd ¢ usonsauven
M3 MeHononuMypeTaHa B ropUPOBAHHON MONMSTMIEHOBON o060mnoyke. BbinonHeHWe 9Tux ykasaHum obecneunT
cobnogeHne obasaTenbHbIX TpebOBaHWMI K HapPYXXHbIM CUCTEMAM rOpsiero BOAOCHAOXKEHUA U UX Tennousonsauumu,
yCTaHOBMeHHbIX AencTeytowmmu CHull 2.04.02-84* "BopgocHabxeHue. HapyxHble ceTn n coopyxenus”, CHull 41-02-
2003 "Tennosble cetn", CHulM 41-03-2003 "TennoBas m3onauusi obopynosaHus u Tpy6onposogos”, CHull 3.05.04-85*
"HapyxHble CeTu 1 CoopyXeHUss BogocHabxeHus n kaHanusaumun” n CHull 3.05.03-85 "Tennosble cetu".

B panHom CI1 npuBefgeHbl npaBuna MpoeKTMpoBaHMA W npoknagku Tpy6 w3 "cwwmtoro" nommatnneHa (M3-C),
N30NMPOBAHHBIX MEHOMONNYPETaHOM C 3alUTHOW rOoPpMpPOBaHHON OBOMOYKOW M3 MONMITUMEHA BbLICOKOrO OAaBIEHWs,
W3roTOBMEHHBIX B 3aBOACKNX YCITOBUSIX.

B Ceoge npaBun npuvBedeHbl: COpTaMeHT TennousonupoBaHHbix Tpyb [13-C; cnocobbl MX NpUCOeAuHEHWA K
CTanbHbIM TpybaM ¥ MeTannuyeckon apmaType; rmapaBnuMyeckue pacyeTbl, NpaBuna xpaHeHuss Tpyb, MOHTax u
ucnbiTaHNs TPyboNpoBOAOB, a Takke TeXHUKa 6€30MacHOCTU NPU X MOHTaXe.

Mpu paspabotke CBoga nmpaBun UCMOMb30BaHbl MaTepuanbl: TexHUYeckue pekoMeHgauMn Mo MNPOEKTUPOBAaHWUIO U
OeckaHanbHOW npoknagke TpybonpoBoooB ropsayero BogocHabkeHus wm3 Tpy6e "MO-C", Tennous3onnpoBaHHbIX
NeHONoNMypeTaHoMm B rodpupoBaHHOM nonuaTuneHoBon obonouke "Mpodnekc” (TP 130-02); TexHuuyeckoe
CcBMOETENBLCTBO Ha Tpybbl "MMpodinekc” m3 "cwmToro" nonmatuneHa MO-C ¢ Tennousonsumen M3 NeHononvypeTaHa B
rocopmpoBaHHOM NONMaTUNEHOBOK obonoyke Ans 6eckaHanbHOW NPOKMAAKM NMOA3EMHbIX ceTelt BOAoCHabxeHusi; PTM
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"PacueT aKkcnnyaTauMOHHbIX Xxapaktepuctuk Tpyd no TY 2248-015-40270293-2002 "Tpy6sbl "lMpodnekc” n3 "cwmrtoro”
nonuaTurneHa ¢ TennonsonsauMen 13 neHononuypetaHa B ropvpoBaHHON NonNuaTuneHosom obonouke", TY 2248-021-
40270293-2003 "Tpy6bl "M3onpodnekc" n "Msonpodnekc-A" ns "cwmrtoro” nonuatunena Md3-X ¢ tennonsonsaumen us
neHononuypeTaHa B ropvpoBaHHOW MNOMMITUNIEHOBOW OGonoyke", a Takke paboymn OOKYMEHT ANs eBpOnenckoro
ctaHgapta TC 107 W1 00107019:2001 (E) "District Heating - Preinsulated flexible pipe systems - Requirements and test"
(TpybonpoBoabl ropsiven Boabl - cMCTeMa NpeaBapuTENbHO N30NMPOBaHHbIX TMBKNX Tpyb - TpeboBaHUS 1 NcnbITaHWS).

B paspaboTtke CBoga nmpaBun npuHMManu yvactue: kaHouaatbl TexH. Hayk A.B.Cnagkos, A.lHelimaH, B.I.MeTpoB-
Oenuncos (YN "HNWMoccTtpown"), M.W.Mopunosckuid, 4-p TexH. Hayk B.B.KoBpura, kaHg. dus.-matem. Hayk HO.J1.lLimenes,
N.B.I'eo3ges, M.N.KysnH (BAO "3aBsog AH[ Mastpybnnact"), B.A.l'yxapes (locctpon Poccum), J1.C.BacunbeBa (PIyrl
LIHC).

1 OBJIACTb NPUMEHEHUA

Hactoswmn Csog npaewi pacnpocTpaHAeTCs Ha NPOEKTMPOBaHWE M MOHTaX NOA3eMHbIX TPy6onpoBOAOB ropsyero
BofOCHabxeHuss ¢ Tpybamu wu3 "cwmtoro” nonuatuneHa (M3-C) (manee - TpybGompoBOAOB) C WHAYCTpPUANbHOWN
Tennousonsauven n3 neHononuypetaxa (MNMY) B nonuatnneHosow (IM3) obonoyke ¢ MakcMManbHOM TemMnepaTypor Boabl
75 °C v noctosiHHbIM pabounm gaenennem go 1,0 MMa, npoknaabiBaeMbix 6eckaHanbHo.

2 HOPMATUBHbIE CCbIJIKA

B HacTosiwem CBoae npaBwn NpUBEAEHbI CChINKM Ha criegytoLumMe HoOpMaTUBHbIE JOKYMEHTbI:

CHwulM 2.04.01-85* BHyTpeHHWIA BOQOMPOBOA M KaHanu3auusi 3gaHum

CHul 2.04.02-84* BogocHabxeHune. HapyxHble CETU 1 COOPYXKEHUSI

CHul 3.01.04-87 MNpueMka B aKkcnnyaTaumio 3aKkOHYEHHbIX CTPOUTENBCTBOM 06beKTOB. OCHOBHbIE MOMOXEHUS
CHul 3.02.01-87 3emnsiHble COOPY>KEHUS, OCHOBaHNS U DYHOAAMEHTbI

CHul1 3.05.03-85 Tennoeble ceTn

CHul 3.05.04-85* HapyHble ceTu u CoopyXeHUsi BOOOCHabXeHUs U KaHansaumm

CHulM 12-03-2001 Be3onacHocTb Tpyaa B cTpouTenbcTBe. Yactb 1. ObLwme TpeboBaHums

CHwuIM 23-01-99* CtpounTtenbHasa KnMMaTosnorms

CHul 41-02-2003 Tennosble cetn

CHul 41-03-2003 Tennoas nsonsauus o6opynosaHns n Tpybonposoaos

[OCT 12.1.005-88 CCBT. ObLiue caHnTapHo-rurmeHndeckue TpeboBaHms k Bo3ayxy paboyer 30HbI

CIM 40-102-2000 T[MpoekTupoBaHMe M MOHTaX TPyOOMNPOBOOOB CUCTEM BOAOCHAOXEHWsT W KaHanu3aumm u3
nonumepHbIx matepuanos. Obwue TpeboBaHua

3 MNPOEKTUPOBAHUE TPYBOINPOBOOOB

3.1 TexHnyeckme TpeboBaHuA

3.1.1 Mpu npoekTpoBaHMM TPYBONPOBOAOB CreAyeT UCMONb3oBaTh TPYObl C MHAYCTPUAnbHOW Tennousonsaunen m3
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MY B roppuposaHHon N3 obonoyke, pa3aMmepbl N Macca KOTOpbIX NpMBEAEHbI B Tabnuvue 1 1 Ha pucyHke 1.

Tabnuua 1
B munnumeTtpax
Pasmepsbl Tpy6 M3-C MuHumanbHaa | Pa3mepsbl M3 o6onoykn | Munn- | OpueHTMpoBOYHas
TOmMLMHa Marnb- macca 1 m
Tenno- Has | TENNOM30IMPOBAHHON
N30nALUKn 13 BbicOTa TpyObl, Kr
rny c rocdp
&
HapyxHbIn TonwmHa CTeHKN & Tun 1 | Tun 2 | HapyxHbin TonuwmHa Twvin 1 Twvn 2
AvaveTp (cran- | (yew- | nnametp L | crenn &
o [apt- | neH-
HbI) | HbIA)
SDR 11 SDR 7,4 HO- |MpeAd.| Ho- |mpeg. C tpy6on M3-C
S5 S3,2 MWH. | OTKM. | MUH. | OTKJT.
HO- |nped.| Ho- |Mpea.| Ho- |npeg. SDR |SDR |SDR |SDR
MWH. | OTKN. | MUH. | OTKI. | MUH. | OTK. 11 (74| 11 | 7,4
25 | +0,3| 23 |+0,5| - - - 19 75 | +3,0| 2,0 | +0,5 2,0 - - 10,90 | -
32 | +0,3| 29 | +0,5| 4,4 | +0,7 - 16 75 | +3,0| 2,0 | +0,5 2,0 - - 10,98|1,10
40 | +0,4 | 3,7 | +0,6 | 5,5 | +0,8 12 19 75* | +3,0 | 2,0* | +0,5 20 |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 | +0,5 | 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* | +0,5 | 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* | +0,5 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 40 |536(6,71| - -

* Pasmepbl anst o6onoyku tuna 1.

MpumeyaHue - Pasmepbl rodprvpoBaHHON 3 060N0YKM NpuBeAEeHbl: B YicniuMTene - ANng Tuna no TONLMHE

Tennousonsumu 1 (CTaHAapTHbIN), B 3HameHaTene - Ans Tuna 2 (YCUIeHHbIN).
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1 - Tpy6a MN3-C; 2 - neHononuypeTaH; 3 - NONM3ITUIIEHOBas NneHka; 4 - ropupoBaHHas NonuaTuneHoBasi 06onoyka

PucyHok 1 - Cxema KOHCTpYKLMK n3onnpoBaHHbIX Tpyb MN3-C

MokasaTenu cBocTB Tpy6 M3-C, TennonsonsaumMm n 060M04KM NpUBEAEHb! B NPUIoXeHun A.

3.1.2 OnnHa Tpyb B OyxTax fOrmkHa cocTaBnsaTe npu avameTtpe 3 obonoyku: 4o 75 mm - He 6onee 900 m; 90 MM -
600 m; 110 mm - 400 m; 125 mm - 290 m; 140 mm - 190 m; 160 mm - 170 m.

MpumeyaHunsa

1 Mpu HamoTke TPyb Ha KaTyLwkn gnnHa Tpyd moxeT 6biTb GonbLuen.

2 MNMpepenbHble OTKIOHEHWS ANWHbI TPYO AOIMKHBLI COCTaBnATh: Npu AnvHe Ao 500 m +3%, 6onee 500 m - 1,5%.

3.1.3 [Ins noasemHbIx TPybONpoBOoAOB C TemnepaTypon ropsyven Bogbl 75 °C n pabouum gasnexHuem go 0,6 Mlla
cneayet ncnonb3oBaTtb Tpybbl M3-C cepun S 5 (SDR 11), a npu paboyem aasneHun o 1,0 MlMa - tpy6sl M3-C cepun S
3,2 (SDR 7,4).

Mpu yka3aHHbIX NapameTpax ropsiven Boabl Cpok cnyx0bl TpybonpoBoaa JOMKEH COCTaBNATbL He MeHee 25 neT.

3.1.4 Tlpu npoekTMpoBaHuM TpybGOMPOBOAOB, MNPOKMNaAblIBAEMbIX B paloHax C MOMOXMTENbHON CpeaHEerofoBoWn
TemnepaTtypow HapyxHoro Bo3gyxa (CHull 23-01), cnegyeT npumeHsaTb Tpybbl Tvna 1 (CTaHOApTHbIN), B panoHax C

oTpvLUaTenbHOW TEMMNEPaTypPOr HapY>KHOro Bo3ayxa - Tpybbl Tvna 2 (yCUneHHbIN).

3.1.5 lMpwn npoektTupoBaHum TpybonpoBoAoB crneayeT cobniogaTte obwme TpeboBaHma CHull 2.04.01, CHull 2.04.02,
CHulM 41-02 n CI1 40-102.

3.2 'mppaBnu4yeckni pacuer
3.2.1 M'vgpaBnuyeckuin pac4eT TpyboNpoBOAOB ropsidero BogocHabxeHus cnegyet nposoanTb cornacHo CI40-102.
3.2.2 MNoTtepu Hanopa H Ha y4dacTke TpybGonpoBoaa ropsyen Bogbl creayet onpeaensits no opmyne

Fz
A=l 52285 (1)
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roe £, - pacyeTHast AnuHa yyacTka TpyGonposoaa, M;

if - NOTEPU Hanopa, Bbi3BaHHbIE rMOPaBAMYECKMM conpoTuBneHnem Tpyb, npu Temnepatype Boabl 75 °C (noaarowum
Tpybonposoa) n 50 °C (LMpKYNAUMOHHLIM TpyBonposoa);

F™ - cpeqHsist CKOpoCTb ABMXEHUS Boabl, N/C;

E - ycKkopeHue cBOGOAHOrO NageHus;

Z ‘Ej - CyMMa Ko3(h(PULMEHTOB rMAPaABANYECKNX COMPOTUBIIEHUNA CTbIKOBbIX CO€AMHEHWI, OTBOOOB, TPOMHUKOBbLIX

OTBETBMNEHW, 3aNOPHON apmaTypsbl.

3.2.3 lNpu nposedeHun MPUBAMKEHHBIX TMAPABINYECKMX pac4eToB Npu onpegeneHun :-..‘f MOXHO MNONb30BaTLCS

Homorpammon (npunoxeHve B), coctaBneHHowW AnA cpegHen Temnepatypbl Bogbl 60 °C. [Mpu ucnonb3oBaHun
HOMOrpaMMbl NS rMapaBnNMYecKoro pacyeTa nogatollero Tpybonposoaa ropsyer Boabl ¢ Temnepatypon 75 °C cnegyet
BBECTM MOMpPaBOYHbIA ko3hduumeHT 0,96, a AnA uMpKynauMoHHoro TpybonpoBoda c Temnepartypow Bogbl 50 °C -
koacpduumeHt 1,025. MNpu npoBeaeHUM MPUBNMKEHHBLIX TMAPABNNYECKUX pacyeToB rMapaBfiMiyeckue COnpOoTUBIEHMS
CTbIKOBbIX COEAUHEHWI JOMYCKAEeTCHA HE YYUTbIBaTh.

3.2.4 TnybuHa 3anoxeHuns Tpybonposoaos (Ao Bepxa obonoyku M3) gomkHa coctaensaTe He meHee 0,6 M 1 He Gonee
2,0 m.

3.2.5 [Ins palioHOB C pacyeTHOW TEMMEpPaTypon Hapy>XHOro Bo3gyxa Bbie MUHYC 25 °C npumeHeHne crneumnanbHbIX
KOMMNEHCATOPOB U KOMMEHCUPYHOLLMX YCTPONCTB TEMNepaTypHbIx Aecbopmaumnin He npegycMaTpuBaeTcs.

3.2.6 YCTpOWCTBO HEMOABWXKHLIX OMOp CcriegyeT npedycMaTpuBatb B MecTax MpUcOeaMHEHNUs MONMMEPHBIX
TpybonpoBoaoB K cTanbHbIM TPY60NpoBOAaM Ha OTBETBMEHUSIX, @ TaKKe Ha BBOAAX B 34aHWNS U COOPYXXEHUs. YCTaHOBKa
NPOMEXYTOYHBIX HEMOABWKHBLIX OMOp He TpebyeTcs.

Mpun pacyeTe KOHCTPYKUMIA HEMOABWXHbBIX OMOP 3HAaYEHWUsI OCEBbLIX YCUMUIA AONYyCcKaeTCs OPUEHTUPOBOYHO MPUHUMATL
no Tabnuue 2.

Tabnuua 2
HapyxHbii anameTp Tpybbl, MM OceBoe ycunue, H
25 400
32 400
40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7 MpoBepka TpyGonpoBoaa Ha YCTOMYMBOCTb, Kak NpaBuIio, HE NPOM3BOANTCS.

3.2.8 Cuctema gucTaHumMoHHOro onepatmBHoro koHTpons (OOK) 3a cocTosiHuem BNaXHOCTU TEMNOM3ONALMOHHOIO
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cnog MY moxeT He NpegycMaTpuBaTbCS.

3.2.9 Npwu 6eckaHanbHOM Npoknaake TpybonpoBO4OB COMYTCTBYIOLLMI APEHaX He npegycMmaTpuBaeTcs.

3.2.10 MMosopoT TpyGonpoBoda rops4ero BOAOCHabXeHWs nyTem ero uarnbaHua cnegyeT npegycmaTpusathb,
yuuTbiBas criegyrolime paguychl u3rmba #, M, ANa HapyxHblx agnameTpoB (Mm) N3 obonoukn: go 75 mm # * 0,7 m; 90

MM F #0,8m; 110 mm # # 0,9 m.

3.2.11 Mepeceyenns Tpybonposogom m3 M3-C npoe3noB obLLEropoAcKoro 3Ha4YeHusi, asToMarucrTpanem, xenesHbix
[OpOor 1 TpamBalHbIX MyTelW crieqyeT NPOEKTUPOBaTh B TOHHENSIX, KaHanax unu dyTnspax.

3.2.12 Tpy6bl M3-C OMKHbI KOMNNEKTOBATHLCS:

- coeAVHUTENbHbIMKU AOeTanaMM KOMMPEeCCUOHHOro Tuna M3 naTtyHu Onda coeguHeHua y4dacTkoB pr60l‘|pOBO,D,OB n
3arnopHoONn apmarypsbl;

- TPOMHWKaMK1 U3 NaTyHU C 3fieMeHTaMu KOXyxa Ans Tennousonaunm TpoviHukos MIY;
- otBogamu 90°, rHyTbiMK 13 Tpy6 M3I-C B 3aBOACKON U30NALMY;

- KOHLUEBbIMU 3arnyLuKamu;

- MydbTamu (MaHxeTamn) N3 TepMOyCaXMBatoLLLErocsi NONMaTUNeHa;

- EMKOCTSIMU C KOMMOHEHTaMW MEeHOMNONMypeTaHa;

- MNb3aMu U YMIOTHUTENMbHLIMA MaTepuanamy Ons Npoxofa CKBO3b Orpaxpalolue CTPOUTENbHBbIE KOHCTPYKLUK
30aHUN.

4 TUMbl COEQUHEHUN

4.1 CoeguHenne Tpy6 M3-C pomkHO ObiThb, Kak NpPaBuUMo, KOMMPECCUOHHOIO TWMa, C UCNoNb30BaHUEM geTanew us
naTtyHu (Hunnenen, o6XXMMHbBIX KOMeLl, HaKMOHbIX raek, HaaBuraemblx MyddT) C nMocreaywLwen Tennonsonsunen Mmecra
coeaunHeHus cmeckto MNIMY 1 repmeTmsaumen MydTon (MaHXeTon) U3 TEPMOYCaXMBaKLLErocs MONN3TUIEHA.

4.2 MpucoegnHenne Tpy6 M3-C k ctanbHol Tpybe cneayeT OCYyLECTBNSATb Yepe3 cTanbHOW naTtpyboK-HUNNenb, K
pe3bboBOMY coeamHeHuo - Yepes pe3bboBble AeTanu, K naHUeBOMYy COeAMHEHWMo - yepes naTpybok-Hunnens ¢
dnaHuem.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 TpyGbl B ByxTax u Ha KaTyLlkax, CoeAMHUTENbHbIe AeTanu, dremMeHTbl NepeBo3AT NobbiM BUAOM TpaHcnopTa,
obecneyvmBaloLLMM COXPaHHOCTb TPYObl M 060MOYKM, TENNMOBOW M3ONALMM U UCKIIOYAOLWMM BO3MOXHOCTb YPE3MEPHOro
npormba Tpyb npu nx nepemetteHunun. MNpu nepesoske TPyO Mo KenesHon Jopore B KPbITbIX BAaroHax Macca ynakoBOYHOM
eJVH1LbI JorKHa ObITb He bonee 1,25 7.

5.2 lMepeBo3Ky n3onMpoBaHHbIX Tpy6 MM3-C, 0TBOAOB, 3MEMEHTOB W MOrpy3o4HO-pasrpy3odHble paboTbl criegyeT
NpPoOM3BOAUTL NMPU TeMMepaType HapyXHOro Bo3adyxa Bbie MUHYC 15 °C, MCnonb3ys npu Morpyske 1 pasrpyske Msrkve
nosioTeHua 1 cTporbl. Micnonb3oBaHve Ans 3TOW Lieny MeTannnyeckux TpocoB U Lenei sanpeltaetcs. MNpu pasrpyske
3anpeLuaeTcsi copacbiBaTh C NM0GON BbICOTHI BYXThbl U U30NTMPOBAHHLIE OTBO/bI.

5.3 Tpybbl M3-C B GyxTax OOMKHbI XPaHUTLCA Ha POBHbIX Mrowagkax. Ha cTpoutenbsHom obbekte OyxTbl TPyo
OOMKHbI CKragupoBaTbCA Ha CBOOOAHLIX OT TBEPAbIX BbICTYMOB MNoWaakax, ¢ YyCTPOMCTBOM HACLIMHOrO Mec4aHoro
OCHOBaHMs TONWUHOM He MeHee 100 MM B ropn3oHTarlbHOM MOSOXEHUW B psifax BbiCOTOM He Bonee 2 M.

MSOJ‘IVIpOBaHHbIe OTBOAbI AOJKHbI CKNaanpoBaTbCA OTAENBbHO.
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5.4 CoeguHnTenbHble AeTanu, SNEMEHTbLI 1 mMaTepuanbl JOJIKHbI XPaHUTbCA OTAEJIbHO B 3aKPbITbIX MOMELUEeHUAX.

EMKOCTM C KOMMOHEHTaMM neHononnypeTaHa OO0 KHbl XpaHUTLCA B OTan/inBaeMbIX NOMeLUEeHUAX.

6 MOHTAXHbBIE PABOTbI
3eMnsiHble paboTbl

6.1 3emnsHble paboTbl NpPU CTPOUTENLCTBE MOA3EMHbIX TPYOONPOBOAOB ropsvyero BOAOCHAOXEeHWsi, BOOOOTIMB U
BOLOMOHWMXEHNE cneayeT npou3BoaWTb B COOTBETCTBUMM C Tpebosanuamu CHull 3.02.01, TtpeboBaHuamu un
WHCTPYKLMAMU 3aBOOOB-N3rOTOBUTENEN.

6.2 MNpu GeckaHanbHOM MpoOKNagke B TpaHLlee paccTosiHue Mexay OCAMWU cocefHux TpyO cnegyeT npuHMMaThb npuv
anameTtpe obonoykm oo 140 mm BknoUMTENLHO - 280 MM; npu guametpe 160 mm - 320 mm.

PaccTtosHve wmexay ocbio TpybonpoBoaa M OCbH PsiOM  MPOKMagbiBaeMOro M30NMpOBaHHOrO TpyGonposoaa
oTonneHus cnegyeT NpuHUMaTh He MeHee 300 Mm.

6.3 MuUHMManbHYO LWMPWHY TpaHLIEen No OHY crieayeT NpvHMMaTh B 3aBUMCMMOCTU OT AuameTpa obornoyek Tpyb u
KonunyecTtBa TPyboNpoBOAOB, YKNaAbIBAEMbIX COBMECTHO B OOHOW TpaHLUee.

6.4 lNpu TBEPAbIX rPYHTax Ha AHe TpaHLlen nepea yknagkon Tpyd Heobxoaumo ycTpanBaTb OCHOBaHUE M3 NecHaHoro
rpyHTa TonwmHon He meHee 100 MM ¢ KoacpduumeHToM unbTpauum He mMeHee 5 M/CyT, necyaHoe OCHOBaHWE He
AOIMKHO cogepKaTb KYCKOB KMpMUYa, KamHs, LeGHA 1 Apyrnx TBEpPAbIX BKIOYEHWA.

6.5 Mpy HEOBXOAUMOCTU COEAVHEHMS 11 TENNOM3ONALMM CTLIKOB TEMNMOM30NMPOBaHHBLIX Tpy6 M3-C Ha aHe TpaHLuei
cregyeT ycTpauBaTb NpusiMku pasmepoMm: wupvHa (243 + @ +1.0) mm, gnuna *1,0 m, rybuHa - 0,5 m, roe &) -
HapyXHbI AnameTp M3 060noYKM, & - paccTosiHME B cBeTy Mexay M3 oBonoukamu.

6.6 NMpun obpaTtHon 3ackinke TpybonpoBoAa B TpaHLLiee HeOOXoauMO ycTpamBaTb Haf €ro BEPXOM 3aLUUTHbIA CroW 1
06CbIinKy M3 rpyHTa TOMwMHOW He MeHee 200 mm cBepxy M He mMeHee 100 mm cOoKy, He coaepxaline TBepabixX
BKIIOYEHUN (LWeBHs, KaMHel u np.). TpyHT B masyxax TpaHLIen unv npusiMkax crnegyeTt ynnoTHATb TpamOOBKOW wunv
nonveoM Bogon Ana obecneyeHuss koadduumeHTa ynnotHeHus = 0,95. HenocpeactBeHHO Hap Tpyb6onpoBOaoOM
YNIOTHEHWE TpyHTa TpamboBkamu He pgonyckaetcsd. [loBepx 3alMTHOrO Cnosi MPOM3BOAST 3acChiNKy TPaHLUEU
CTPOUTENbHBIMA MalMHaMK, MEXaHU3MaMy MECTHbIM TPYHTOM, He cogepXalium TBEpAbIX BKIHOYEHWUA, OOMOMKOB
CTpouTenbHbIX Matepvanos v getanen u 1.4. pasvepamun 6onee 600 mm. OGpaTHasa 3acbinka mMep3nbiM FPYHTOM He
ponyckaeTcs. B xofne ycTpoKcTBa 3alUMTHOrO Crnost M3 rpyHTa Hag TpybonpoBoAOM Nocne OTChINkU U TpaMBOBKM Ha
3alMTHBLIA CMNOW crefyeT yKnagbiBaTb MapKMPOBOYHYKO NEHTY MO BCEW ANUHE Tpacchkl TpybonpoBoga ropsiyero
BOZIOCHabXeHus1.

6.7 Tpn pekoHCTpyKUMU TPyOOMPOBOAOB, MPOMOXEHHHbIX B HEMPOXOAHbLIX KaHanax, AonycKkaeTcs yknagka Tpyb B
cTapble KaHanbl C NocneayoLLern 3acbInKo NeCKOM.

MoHTaxHble paboTbi

6.8 Tpy6bl M3-C, oTBOABI, COEANHUTENBHBbIE AeTanu U KOMMNEKTYIOLME U3aenus, NocTynatwLme Ha CTPOMKY, LOMMKHbI
NPOXOAUTL BXOAHOWM KOHTPOMb KayecTsa.

6.9 MNpun npuemke TpyG M coeguHUTENbBHBIX OeTaney OT MocTaBLiMKa W NpW CckrnagupoBaHum Ha 6a3e cnegyet
npoBecTU:

- KOHTPOJ1b Hann4na Ha nocTynarLlyo NpoayKUUIO U KOMNNEKTyLWne nsagenma COI'IpOBOD,VITeJ'IbHOVI OOKyMeHTauuun, B
TOM 4ucne CepTVI(bVIKaTOB COOTBETCTBUA KayeCTBa,

- NIPOBEPKY COXPaAHHOCTU N TepMEeTUYHOCTH;

- BbIOOPOYHbIV KOHTPONb Pa3MepPOB (HAPY>KHOro AMameTpa U TOMLWMHbI CTEHKN) TPy m rHyThix otBoaoB M13-C;



9
ey

MacTtepllpod
VYuebHbiit ueHTp
www.masterprofspb.ru
(812) 45 —-704 - 45

- NEepMOANYECKUIA KOHTPOSb KAYecTBa CKIaaAMpOBaHUS U XpaHeHUs1 M30NMPOBaHHbIX TpyG, 0TBOAOB, COeAUHUTENbHbIX
petanen, afNeMeHToB.

6.10 Ha cTpouTtenbHom nnowagke cneayeTt NpoBecTu:
- MPOBEPKY HaNMU4nsa cepTugmrKaToB UMM NX KOMUN;

- KOHTPONb COOTBETCTBUSI TPyO, OTBOAOB, COEAMHUTENbHLIX AeTanei YCcrnoBHbIM OB03HAYEeHWsIM, yKasaHHbIM Ha
Tpybax, AeTansax unu apnbikax (Konus SprbikoB);

- KOHTPOrb pa3mepoB (HapY>XHOro AnameTpa TONLWMHBLI CTeHKN TPY6 1 rHyTbiX 0TBOoAoB [13-C 1 HapyxHoro guameTpa
TEeNnon3onsaunoHHONn 060MnoYkM NO BepxHeMy rodpy C MCNOMb30BaHMEM COOTBETCTBYIOLWErO W3MEPUTENbHOrO
WHCTPYMEHTA COrfacHO TEXHUYECKON AOKYMEHTaLMM).

6.11 HenocpeAcTBeHHO nepen MOHTAXOM MPOU3BOAAT BU3yalbHbIA OCMOTP TPyG, OTBOAOB, COeAMHUTENbHbIX
Jetanemn n 3f1eMeHTOB.

6.12 Tllpn o6HapyxeHUn CKBO3HbIX MOBpPEXAeHUNn (MpOKOMNoB, NpPoOOuWH), rnybokMx Hagpes3oB, TpewuH B
rocppupoBaHHom M3 obonouke n Ha koHuax Tpy6 MN3-C Tpy6bl GpakytoTcs.

6.13 MNpn oBHapyxeHUn CkBO3HbIX NoBpexaeHui M3 06onoYkn NX 3a4enbiBaT HANOXEHNEM TEPMOYCaXUBAOLLIMXCS
maHxeT. MNpu obHapyxeHuun B N3 ob6onoyke rnyboknx TpeLmnH 1 Hagpe3oB AnuHon 6onee 300 MM, NonepeYHbIX TPELLUH
pa3mMepoM 6oree NonoBUHbLI ee NEPUMETPA Y4aCTOK NOBPEXAEHHOW TpyObl Bbipe3atoT.

6.14 ByxTbl n3onnpoBaHHbIX Tpy6 M3-C pa3maTbiBaloT No AHY My No 6poBKe TpaHLLEN.

6.15 B cny4yae yknagku GyxTbl Npu oTpuuaTtensHON TemnepaType Hapy>XHOro Bo3gyxa OyxTy cnegyeT BblAepxuBaTb
HenocpeACTBEHHO Nepea YKNaakow npu NonoXuTenbHON TemnepaType unv nepeg pasmoTKon ByxTbl OCYLLECTBNATbL ee
nporpee nogasaemMbiM B TPYOy ropsiunm (TemnepaTypoi He 6onee 60 °C) Bo3gyxom.

6.16 lMpy HeoGxoaMMOCTU pa3peskn BpydyHyto Tpy6 v otBogos MM3-C credyeT ucnonb3oBaTb HOXOBKY AN Pesku
MeTansioB Unu gepesa, MenkosybyaTble MIOTHULKME MNUIbI, CTONSPHbIE HOXOBKWU. MpW 3TOM NUHUS pesa AomkHa ObiTb
nepneHanKynspHon ocu Tpy6.

6.17 Ona coeanHeHnsa (npucoeguHenns) Tpyd n otBogos 13-C Ha KOHUax criegyeT CHATb TEMOBYH M3OMNAUMIO C
MOMOLLLbIO HOXa 1 CTaMecku, obHaxas Tpyby M3-C Ha AnvHy npu HapyXHoM guameTpe: A0 63 MM - Ha 90 mm; 0o 110 mm
- Ha 140 mm.

6.18 CoegvHeHve Tennou3onuMpPoBaHHbIX Tpy6 Mexay cobol unu € TENNOWM3ONMPOBaHHLIMKW  OTBOAAMM,
MEeTannM4yeckuMmn TPOMHWKaMK U T.N. cregyeT BbIMOMHATL NO cneumansHON MHCTPYKUMW NPEAnpUATUS - U3rOTOBUTENS
TpyD, coeaMHUTENBHBIX AeTanemn, aNemMeHToB 1 KoMnoHeHToB [I1Y.

6.19 PaboTbl Mo coeguHEHWI0 U TEennousonsauun CTblikoB TpyD, oTtBogoB u3 [13-C, ycTpomcTBy OTBETBNEHUN C
NMOMOLLbIO METanmnMYeCcknx TPOMHWKOB AOIMKEH BBLIMOMHATL cneumanbHO 00y4eHHbIi pabounini nepcoHan, npolueawnia
0o0yyeHre 1 NMeLLMIA NIMLEH3NIO Ha NPaBO NPOM3BOACTBA 3TOro B1aa pabor.

6.20 PaboTbl N0 coeMHEHMIO 1 TENSIOBOW M30NALMKN CTLIKOB TPYG crnefdyeT Npou3BOAUTL NPU TeMMepaType He Huxe
mMuHyc 10 °C.

6.21 lMpoxon TpybonpoBoaa CkBO3b CTEHKM (DYHOAMEHTOB U Kamep M3 kenesobeToHa W Opyrne CTPOUTENbHbIE
KOHCTPYKUMM criegyeT OCYLLECTBIATb, Kak MpaBuiio, C MOMOLLbIO YMSIOTHUTENbHbBIX MPOKNAA0YHbIX KOMeEL U3 pPe3uHbl,
HageBaembIx Ha O 060noYKy TENNMOU30NMPOBAHHBIX TPYD, MM OPYrMX rEPMETUKOB, YKNaOblBAaEMbIX B OTBEPCTUSAX
CTPOUTENBHbBIX KOHCTPYKLMIA.

7 UCTMbITAHUA TPYBOMNMPOBOAOB

7.1 VcnbiTaHns 1 npoMbiBKa TpyGoNpoBOAOB NMPOU3BOAATCS B COOTBETCTBUM C TpebGoBaHuamu CHulM 2.04.01, CHull
3.05.03 u CIT 40-102. Tpy6onpoBoabl AOMKHbI NOABEPraTbCA NPEABAPUTENBHOMY UM OKOHYATENbHOMY WUCMLITAHUIO Ha
NPOYHOCTb U NIIOTHOCTb.
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7.2 MNpepBaputenbHble UCTbITAHWUSA TPYOONPOBOAOB Ha MPOYHOCTL M NIOTHOCTL CReayeT BbINOMHATL MMAPaBINYECKUM
cnocobom.

7.3 MpegBapuTenbHoOe UCMbITaTeNbHOE MMAPaBnMyYeckoe AaBneHne Npy UCMbITaHUU Ha MPOYHOCTb, BbIMOMHAEMOM A0
OKOHYaTenNbHOM 3acbinku TpybonpoBoaa, TENNOBOV U30MSALMUM CTHIKOB U YCTaHOBKM apMaTypbl, AOMKHO ObiTb paBHbIM 1,5
paboyeMy [OaBreHUIO U MOAAEPXKMBATLCA MNOAKAYKOWM BOAbl HAa 3TOM ypoBHe B TeyeHue 30 MuH. [Mocne uyero
ucnbiTaTenbHoe JaBrieHVe CHMXKaloT 40 paboyero, KoTopoe noaaepXkvearoT B TeyeHne 30 MUH, U NPOU3BOASAT OCMOTP
coeuHeHu TpybonpoBoaa. PesynbTaThl UCMbITaHWI AOMKHBI PErMCTPUPOBATLCS B XKypHane paGorT.

7.4 OkoHyaTenbHOe ucnblTaTenbHOE rMApaBNNYecKoe AaBfeHne NPU UCTbITaHUSX Ha MIOTHOCTb, BbINOMHAEMbIX
nocne TENMOM3oNsALMN CTLIKOB TPY6 M OKOHYaTENbHOW 3acbinky TPyGonpoBOAoB, AOMKHO ObiTe paBHbIM 1,3 paboyemy
AaBneHuto.

7.5 OKoHYaTeslbHOEe UCMbITaHVe NPOBOAST B CrieAytoLeM NopsiaKe:
- B Tpy6onpoBoae co3faloT AaBneHue, paBHoe paGoyemy, U NoaaepkuBatoT ero NogKkaykon Boasl B TedeHue 2 y;
- AaBreHne NoAHMMALOT 40 YPOBHS UCTILITATENBHOIO U NOOAEPXUBAOT €ro NoAKaYKon Boabl B TedeHue 2 .

TpybonpoBoA cumMTaeTcs BblAEPXKaBLLUMM OKOHYaTeNbHOE MCMbITaHne, ecrnv nNpu NocrneaytoLLlen 2-4acoBon BblaepxKKe
nog, ucnelTaTenbHbIM AaBreHnemM B TedeHne 1 4 nageHue gasnenuns He npesbicuT 0,02 Mla.

7.6 TpybonpoBoa ropsiyeri Bogbl, CMOHTMPOBAHHbIA M3 TennousonupoBaHHbiXx Tpyb M3-C, cnegyeT TwartensHo
NPOMbITb MPOTOYHON MUTLEBOW BOAOW. [lopsgok MpoBedeHWs NMPOMBIBKUM UM Ae3uHekumn TpybonpoBoJOB ropsiyero
BogoCHabxeHus n3 Tpy6 MN3-C npuHnmaeTcs B cootTBeTCTBUM € TpeboBaHuammu CHul 3.05.04.

7.7 Cpava B 3KCnnyaTaumio ceTer ropsyero BOAOCHAbXeHWs n3 TennomsonupoBaHHbix Tpy6 M3-C, 3aKkoHYEHHbIX
CTPOUTENBLCTBOM, OCYLLIECTBNAETCA B COOTBETCTBUM C TpeboBaHusamu npoekta, CHul 3.01.04 n CIM 40-102.

8 NPABUJIA BE3OMNACHOCTHU NPU NPOU3BOACTBE PABOT

8.1 Tlpu npousBoactBe paboT Heobxogumo cobnopatb Tpebosawus CHwll 12-03, BknoYas norpy3ovHo-
pasrpy3ouHble, 3eMIisiHble, 3MEeKTPOCBapO4YHble W ra3ocBapoudHble paboTbl, FMApaBnUYeckne W MNHeBMaTUYECKUE
UCMbITaHUS (B YacTW YCTaHOBMNEHMUSI OMACHbIX 30H).

8.2 K paboTtam no yCTpOWCTBY CeTew ropsiiero BogocHabxeHus n3 n3onupoBaHHbiX Tpyo M3-C gonyckaroTca nuvua,
aocturwme 18 net, npoweawme MeguumMHCKoe OCBUAETENbCTBOBAHME, crneynanbHoe obyvyeHune, BBOOHbLIA MHCTPYKTaX U
WHCTPYKTaX Ha pabovyeM MecTe no TexXHUKe 6Ge3onacHoCT.

8.3 lNMpwn xpaHeHumn Tpyb M3-C n 0TBOAOB Ha 06BLEKTE CTPOMTENBCTBA U HA MECTE MOHTaXa, y4nUTbliBas roployHecTb aTMX
Tpy6 (rpynna roptodectn "I'3"), meHononuypeTaHa v nonuatuneHa (rpynna roptodectn "M4"), cnepyet cobniopatb
npasuna npoTuBonoXxapHon 6esonacHocTW. 3anpeljaeTcsd pasBOAUTb OFOHb W MPOBOAUTL OrHeBble paboTbl B
HernocpeacTBeHHON 6rm3ocTu (He 6nvke 2 M) OT MecTa CKNagupoBaHUs M30NMPOBaHHLIX TPYD, XpaHuTb pSgoM C HUMK
roptoyme 1 NerkoBoCMnaMeHsIoLLMECS XKUOKOCTY.

8.4 MNpw 3aropaHun Tpyo, UX TENNOM3ONALMM N OTBOAOB CriedyeT UCMoNb3oBaTb OObIYHbIE CPEACTBA NOXAPOTYLUEHNS;
npu noxape B 3aKpbITOM MOMELLEHUN credyeT Nonb3oBaTbCA NPOTUBOrasaMmm Mapku BKO.

8.5 lpu ycTponcTBe 3MNEMEHTOB CTblka TEpMOYCaXMBaOLMXCA My(PT (MaHxXeT) C WCNOoNb30BaHWEM MnameHu
NponaHoBOW ropernikn HeobxoaMmo TwaTenbHO CneauTb 3a HarpeBoM MyddT U MaHXeT M MONMITUNEHOBLIX 0boro4ek
Tpyb, He Aonyckasi NepeXoros NoMMaTUIEHa UK ero 3aropaHus.

8.6 OTxogbl NneHononuypeTaHa U NONU3aTUIEHA Npu paspeske Tpyd nnm oceBoboXaeHUn Tpyd OT M30MALUUN OOSDKHbI
OblITb cpaldy nocrne OKoH4yaHus paboyert onepaumMm cobpaHbl M CKMNaaMpoBaHbl B CheuManbHO OTBEOEHHOM Ha
cTpovnnowaake MecTe Ha pacCTOsiHUM He MeHee 2 M OT TEMION30NMPOBaHHbIX TPYG 1 AeTanen.

8.7 pr6bl M3 neHononunypetaHa M nonnaTuneHa He B3pPblIBOOMACHLI, Mpu 0ObIYHbIX yCnoBuAxXx He BblAENAKT B
OKPYXamLlyo cpeny TOKCUYHbIX BeleCTB U He OKa3blBakT NMpu HenocpenCcTBEHHOM KOHTaKTe BpPeAHOro BIIMAHUA Ha
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opraHunsm yenoBeka. ObpalleHre ¢ HUMK He TpebyeT ocobbix Mep NpefocTopoXHoCcTK (knacc onacHoct 4 no FOCT
12.1.005).

8.8 Bce paboTbl N0 3anvBKe CTLIKOB M30MMPOBaHHbLIX TPYO CMechio neHononuypeTtaHa (npurotosneHne cmecu MY,
3anvBKka CMecu B CTbIK) AOSMKHbLI NPOM3BOANTLCH B cneuofexae ¢ NpuMeHeHWeMm MHOMBUAYyanbHbIX CPeAcTB 3aluThbl
(xnonyaTobymadkHbIM KOCTIOM, cnelobyBb, nepyatkv u3 MNMBX, xnonyatobymaxHble pykaBuLbl, 3aUTHLIE OYKM).

8.9 Ha mecTe 3anvBKku CTbIKOB AOSMKHbI HAXOAMTLCS CPeAcTBa AN Aerasauuy npumeHsiemblx Belects (5-10%-Hbiv
pacTtBop ammuaka, 5%-Hbli pacTBOp COMSHOM KUCMOThI), @ Takke antedyka ¢ meaukameHtamu (1,3%-Hbii pacTBop
noBapeHHown conn, 5%-Heln pacTBop GOPHOW KUCNOTbI, 2%-HbIN pacTBOP NUTLEBON COAbI, pacTBop noada, buHT, BaTa,
XryT). Heo6xoAmMMo NOMHUTL, YTO KOMMOHEHT cMmecu MY (nonum3oumaHaT) OTHOCUTCA K SA0BUTHIM BELLLECTBaM.

MNPUNOXEHWE A
(cnpaBo4HoE)

MOKA3ATEJIN CBOUCTB TPYBbI U3 "CLUMTOI 0" NOJINITUIIEHA (N3-C),
TEMNOU30NAUNUU U TPYBbI-OBOJTIOYKU

Tabnuua A.1 - MokasaTtenu ceoicTB Tpyobl [13-C

MokasaTenb 3HayeHve nokasatens
Mpepen TekyyecTv npu pactsbkeHuu, MMNa He meHee 16
OTHOCUKTENbHOE yANMHEHWE NMpw pa3pbiBe, % He meHee 150
KoahhULIMEeHT NHEIHOro paciuMpeHus K~ v 1k & 1,5-10_'11r
CreneHb cwmBky, %: MN3-C a =70
na-Ce # 65

CTOMKOCTE MpU  MOCTOSIHHOM BHYTPEHHEM [AaBneHun (4) npu
HayanbHoM HanpskeHun (MlMa) B cteHke Tpybbl n TemnepaTtype, °C:

12 npu 20 He menHee 1
4,4 npn 95 He menee 1000
KoadhcomumeHt 3KBMBaNEHTHOM paBHOMEPHO3EPHUCTOMN 0,0106

LLiepoxoBaToCTn, MM

Tabnuua A.2 - NokasaTenun Tennonsonsaumum

Moka3zatenb BenuunHa nokasatens
He meHee 55
MnoTtHocTb MY, Kr/im
MpoyHocTb MY Ha cxaTne, MlMa He meHee 0,2
O6beMHas gons 3akpbITbix Nop, % He meHee 90
BogonornouieHue npu kunsveHuu, % He 6onee 10
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TennonposogHocTk npu 20 °C, BT/(m-°C) He 6onee 0,032

lMpoyHOCTL Ha cABWr B OCEBOM HanpasneHun Tpybbl [13-C He meHee #0,12
oTHocuTenbHo MY npu Temnepatype 23 °C, MlNa

KecTkocTb  TennousonupoBaHHOW  TpyObl B pagvanbHOM He meHee # 20
HanpaBneHun npu OTHOCUTENbHOW Aedopmaumm cxatna 5%,

2
KkH/m

Tabnuua A.3 - MNokasaTtenn cBoncTB TPyObI-060n04kM M3-80

MokasaTtenb 3HayeHve nokasartens
Mpepen TekyyecTn Npu pactskeHuu, MiMa He meHee 19
OTHOCMTENbHOE yanvHeHne npw paspbise, % He meHee 350
MpoyHocTb M3 06onoykm Npy BAaBNMBaHUM UHAEHTOpaA, kKH He menee 0,12

NMPUNOXEHWE B

HOMOIPAMMA 011 TMOPABIIUYECKOIO PACHETA TPYBOINPOBOOA
roPAYEN BOAbl CO CPEOHEU TEMIMEPATYPOW 60 °C
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PucyHok B.1

TeKCT AOKYMeHTa CBEPEH Mo:
oduumansHoe n3gaHve
M.: ®rYI Unn, 2004

CIl 41-107-2004 MNMpoekTupoBaHue U MOHTaX NOA3EeMHbLIX TPYOONpOBOAOB ropsyero
BOoAoOCHabxeHus 3 Tpy6 MN3-C ¢ TennoBon nsonaumen N3 neHononuypeTaHa B
NonuaTuneHoBomn obornoyke

Bua pokymeHTa:
Mucbmo Mocetpost Poceun o1 26.03.2004 N 116-2014/9
Ceoga npasun (CIM) ot 26.03.2004 N 41-107-2004
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MpuHaswun oprax: Nocctpon Poccun
Crartyc: [levicTBytowni

Tun gokymeHTa: HopmMaTMBHO-TEXHUYECKUI JOKYMEHT
[Oata Hauyana geunctBua: 01.07.2004

Ony6nukoBaH: ocuumansHoe n3gadue, M.: ®IYT LMM, 2004 rog

CchbinaeTtcs Ha

CHwuIM 2.04.01-85* BHyTpeHHWIA BOOONPOBOA M KaHanu3aums 3gaHun
MoctaHoeneHue MNocctpos CCCP ot 04.10.1985 N 189
CHwulM o1 04.10.1985 N 2.04.01-85*

CI 40-102-2000 MNpoekTMpoBaHue 1 MOHTaX TpybonpoBOAOB CUCTEM BOAOCHADXEHMS 1 KaHanM3aumm n3
nonumepHbIx MaTepuanos. O6lwme TpeboBaHnA

MoctaHoeneHue MNocctposa Poccun ot 16.08.2000 N 80

Ceoga npasun (CIM) ot 16.08.2000 N 40-102-2000

El CHwul 41-03-2003 Tennosas nsonsuusa obopynosaHus n TpybonpoBoaoB (0TKasaHo B rocpeructpawmn)
[MNocTaHoBneHwue Nocctposa Poccun ot 26.06.2003 N 114
CHul ot 26.06.2003 N 41-03-2003

Ha Hero ccbinatoTcsa

TemaTtuku
CTtpouTtenbHble Matepuansl U cTpontenscteo (91)

YcTtaHoBku B 3gaHusax (91.140)

Cuctembl BogocHabxeHus (91.140.60)



