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1. BBEJIEHUE

HennactuduuupoBanusiii  nomuBuauiaxiaopun (HIIBX) sBngercs oxHUM U3 NEPBBIX
MOJIMMEPHBIX MaTepUalioB, MPUMEHSEMBIX MJisi W3TOTOBJIeHUS TpyOd. B Poccum TpyOompoBoabl u3
HIIBX ucnons3yrotes yxke 6omnee 50 ner. Ux npousBoacTtBo HaunHaiochk mo TY 4251-54 u MH 1427-
61.

B Hacrosmux MeToaudeckux peKOMEHAAUIX PACCMOTPEHBI OCOOCHHOCTH MPOSKTUPOBAHUS H
MOHTaXa HApPYXHBIX CETeH BOJOMPOBOJA W HAMOPHOW KaHAIW3AIMMH U3 TPYO U COCTMHHUTEIIBHBIX
neranerd u3 HIIBX, npuBeneHa TeXHOJIOrUS NPOKIAAKUA CETEH, MPEICTABIEHBI CXEMbl MEXAHU3ALINH,
OCBEIIEHBI BOMPOCHI KadecTBa paboT, OE30MaCHOCTH U OXPaHbI TPYJa, IKOJOTHIECKON U TOKAPHOM
0e30MmacHOCTH paboT, MPUBEACHBI YKa3aHUs M0 OpraHU3aIMl paboUuero MecTa.

PexoMenmanuu mnpegHa3zHaYeHbl 11 WHKEHEPHO-TEXHUYECKOrO IEPCOHANIa MPOEKTHBIX U
CTPOMUTENBHBIX OpPraHU3alNi, 3aHUMAOIINXCS IPOEKTUPOBAHUEM U CTPOUTEIBCTBOM HAPYKHBIX CETEU
n3 HIIBX, coTpynHHKOB TeXHaa30pa 3aKa3uWKa, OCYIIECTBIAIONIMX HAI30pHBIE (YHKINHM 3a
TEXHOJIOTHEH U KaueCTBOM BBITIOTHEHUS PadoT.

VYcnouss mpumeHeHus: TpyoornpoBonoB u3 HIIBX momkHBI COOTBETCTBOBaTH HOpMaM |
MpaBWJIaM, YKAa3aHHbIM B CIHCKE HOPMATUBHO-METOJMYECKON JIUTEPATYPhl, NPUBEAEHHOM B
MPUJIOKEHUN 1.

2. OBJIACTH TIPUMEHEHUA

Hacrosimue pexkomMeHIalMu paclpoCTPaHSIOTCS Ha HAMOpPHbIE IMOJ3€MHbIE TPyOOIpPOBOABI
XOJIOJHOTO BoJoCHaOXeHHs U KaHanmuzauuu u3 Tpyo HIIBX, a takke Ha TpyOompoBoasl u3 HIIBX,
TPAaHCTIOPTHUPYIOIIUE XUAKKE W Tra3000paszHble BemecTBa ¢ Temneparypoi ot 0 1o 45°C, K KOTOphIM
MaTepHai TpyO U UX KOMIUIEKTYIOIUX XUMUYECKH CTOEK (TIPUIIOKEHHE 2).

3. TEXHUYECKHUE XAPAKTEPUCTHUKHA

3.1 CpoiicTBa MaTepuaJa.

B mHacrosmee BpeMs ~ HEmJIacTU(UIMPOBAHHBIA  MONMBUHWIXJIOPHUA — OIUH U3
pacIpoCTPaHEHHbIX NOJIMMEPHBIX MaTEPHAIOB, IPUMEHIEMbIX B IPOU3BOJCTBE TPYO.
HennactuduuumpoBanusiii  nomuBuHmwixiopun (HIIBX) — momumep, momydaemblii w3

XJIODUCTOTO BHMHWIIA, HE CcoOJAep)Kallui MiIacTU(UKATOPOB, OOJErdamoumx MepepaboTKy; B
crpykrypHoM 3BeHe HIIBX Hapsny ¢ Tpems paauMkanamMu BOJOpOJA MUMEETCs OAMH PaJMKal XJopa.
HIIBX - mopomkooOpa3Hblii MPOAYKT O€Noro IBeTa, TUIHWYHO aMOp(HBIA TEPMOILIACT
(KpUCTaNIMYHOCTh HE MpeBbIaeT 5%).

®dusnonornyecku Oe3BpelieH, MMEET BBICOKME CaHMTAPHO-TUTMEHHYECKUE II0Ka3aTeNlu, He
UMEET 3araxa, He OKa3bIBaeT BPEIHOI0 BO3/JEWCTBHS HA YEJIOBEUECKHHM OpraHU3M U OKPY)KArOIIYIO
cpeny. SBnsercs nudnekTpukoM. Ilo cpaBHEHMIO € MOJMATHIEHOM oOnajgaer Oosee BBICOKOH
MEXAHUYECKOM MPOYHOCTHIO M HU3KUM KO3(D(PUIMEHTOM JMHEHHOro TEMIOBOrO0 pacIlupeHuUs,
ABJIIETCS] CBETOCTOMKUM M XUMHUYECKH CTOMKUM MaTepUaJIOM.

OO6mamaer MPOTHBOMOXKAPHBIMH CBOMCTBAMH, €ro OTHOCAT K camozaryxatouuMm. OH He
o0pa3yeT TopslMX Karenb, 0bjasaeT Oosee BBHICOKOH MO OTHOLIEHHWIO KO MHOTHMM TepMoIljacTaM
temneparypoil BocruiameHeHuss — 338°C (momunponwien — 352°C, nommstunen — 300°C).
Kucnoponnsiit nuaexe nns HIIBX pasen 40, a 3TO 3Ha4MT, 4TO NMPOLIECC TOPEHUS MOKET IMPOXOAUTH
npu 40% coxaep:kaHUM KUCIOpPOJa B BO3/AyXe B 30HE ropeHus. Tak Kak B aTMOC(EpPHOM BO3JyXe
comepxkutcsi Toiabko 21% xucnopoma, To HIIBX caMocTosATenbHO TOpeTh HE MOXKET M IpHU
JIMKBUJIAIIUU UICTOYHHKA OTHSI CAMOIIPOU3BOJIBHO T'aCHET.

Tpy6s1 uz HIIBX o6manaioT coBepiieHHBIMHA THIPABINYECKUMU CBOWCTBAMHU, YCTOWYMBOCTHIO
K KOPPO3UH U 3apacTaHUIO IPOXOIHOTO CEUEHHUS.

K uncny nepocratkoB HIIBX MOXHO OTHECTH HEBBICOKYIO JIOJIFOBPEMEHHYIO TEMIIEpATypy
sKkcrryatanuu (He Bolie 45°C B HalOpHBIX TPyOONPOBOIaX).

Croiictea HIIBX — marepuana Tpy0 A HamopHbIX TpyOOIPOBOJIOB MPEICTaBICHbI B TA0IUIE
3.1.



Tabnuna 3.1. Cpotictea HIIBX a1 HanopHBIX TpyOOIIPOBOIOB

Xl

HaunmenoBanue mnokasaress Pa3zmepHocTh Meroz 3HaueHue
OTIpEeACTICHHS

[l10THOCTD r/em’ I'OCT 15139-69 1.4
[Ipenen TekydecTu npu pacTsHKEHUN MlIla I'OCT 11262-80%* >50
OTHOCUTENBHOE YATMHEHNE TIPU pa3phIBe % I'OCT 11262-80* >25
Moy ynpyrocT pH pacTsHKEHUN Mlla I'OCT 9550-81 ~3000
Koaddumment [lyaccona ~0,36
TBepnocts mo bpunemio Mlla I'OCT 4670-91 ~160
KoadduiueHt TMHEHHOro TEIIOBOTO mm/(m-K) I'OCT 15173-70%* 0,08
TemnepaTtypa XpynKoCTH °C -18
Koa¢ddpuuuent TermnonpoBoaHoctu Br/mMK I'OCT 23630.3-79 0,15
Kucnopoausiit uagexc % O, 40
V nenpHast TEIIOEMKOCTD kJx/kr-K T'OCT 23630.3-79 1,0

3.2. Pa3dmepHbIe XapaKTEePUCTUKH TPYO M COEIMHUTEIbHBIX JeTaJleil.

Hamopnsie pactpyonsie Tpyost u3 HIIBX mpousBoasitcs B coorBerctBuu ¢ ['OCT P 51613—
2000 u TY 2248-056-72311668-2007. Ilpum H3roTOBIEHMH NPUMEHSETCS METOJ HENPEPHIBHON
AKCTPY3UH C MOCIEAYIOMHUM (popMoBaHHEM pacTpyda Ha OJHOM KOHIIE TPYObI U cHATHEM (hacKu — Ha

npyroM. B xaHaBke pacTpy0a yCTaHaBIMBAETCS 3JIACTUYHOE YIUIOTHUTEIBHOE KOJIBIIO.

PazmMeps! (HOMUHANIBHBIE HAPY)KHBIE TUAMETPbl d 1 HOMUHAJIbHbIE TOJIIIUHBI CTEHOK e Tpy0) B
3aBUCUMOCTH OT HOMUHAJIBHBIX CEpUN S M CTaHAAPTHBIX pa3sMEpHBIX OTHOLIEHUN SDR, npenenbHbIe
OTKJIOHEHUS CPEAHEr0 Hapy)KHOTO JAMaMeTpa U TOJILMHBI CTEHKH, a TakKe MaKcCUMallbHble paboune
JIaBJICHUS TPYO MUHUMAIIbHOW JITUTENBHON pouHOCThI0 MRS = 25,0 MIla npu ko3 durmente 3anaca
npouynoctu C = 2,0 (HIIBX 125) cranmapTU3UpOBaHbl U JOJDKHBI COOTBETCTBOBATH 3HAUYCHUSIM,

yKa3aHHBIM B Tabmuie 3.2.

Tabmmua 3.2. Pa3mepst (MM) 1 MakcuManbHble paboune nasienuss MOP (MIla) tpy6 u3 HIIBX

SDR 41 SDR 33 SDR 26 SDR 21 SDR 17
Cponi sn o it a2 oo
HapY KHBIN
AUAMETD, MM MOP 0,63 MOP 0,8 MOP 1,0 MOP 1,25 MOP 1,6
TommuHa CTEHKU, MM

HOMUH. ggiﬁ HOMMH. ggﬁﬁ HOMMH. EIT) EJI][ HOMUH. ng) Z:I[ HOMMH. ng) Ej:][ HOMMH. EEEJIIL
90 +0,3 2,2 +0,5 2,8 +0,5 3,5 +0,6 4,3 +0,7 5,4 +0,8
110 +0,4 2,7 +0,5 34 +0,6 4,2 +0,7 5,3 +0,8 6,6 +0,9
160 +0,5 4,0 +0,7 49 +0,7 6,2 +0,9 7,7 +1,0 9,5 +1,2
225 +0,7 5,5 +0,8 6,9 +0,9 8,6 +1,1 10,8 +1,3 13,4 +1,6
315 +1,0 7,7 +1,0 9,7 +1,2 12,1 +1,5 15,0 +1,8 18,7 +2,1

400 +1,2 9,8 +1,2 12,3 +1,5 15,3 +1,8 19,1 +2,2 - -

500 +1,5 12,3 +1,5 15,3 +1,8 19,1 +2,2 23,9 +2,6 - -

B HACTOAIIMUX PCKOMCHAAIHAX HNPHUMCHAIOTCA CICAYIOIIHUE TCPMUHBI C COOTBETCTBYIOIIHMMU

OIIPCACIICHUAMMU.
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CpenHuii Hapy:KHbIii auamerp d,, (MM) — 4YacTHOE OT JENCHHs HAPY)XHOIO IEPHMETPa

TpyOBl, U3MEPEHHOr0 B JIOOOM IONEPEYHOM CEYEHHH, Ha 3HaueHue n = 3,142, okpyrjieHHOE B
6onb11yI0 cTOpoHY A0 0,1 MM.

HomunaubHblii HapyxHblii auamerp d (MM) — YycioBHOe OOO3HadeHHE pa3Mepa,
COOTBETCTBYIOII[EE MUHUMAIILHOMY CpETHEMY HAPYKHOMY AHAMETPY.
HomuHaabHasi TOJMIIMHA CTEHKH e (MM) — YCJIOBHOE 00O3HaYeHHE pa3Mepa,

COOTBETCTBYIOIIEE MHHHMAIBLHON JOMYCTMMON TONIIMHE CTEHKH TpPYObI, pacCUMUTHIBAEMON IO
cnenyromen popmyie u okpyriasiemoit 10 0,1 MM B OOJIBIIIYIO CTOPOHY

d

e=—— 3.1
25 +1 s
rie  d— HOMUHAJIBHBIA HAPYXKHBIN TUAMETP TPYObI, MM;
S — cepus TpyOBI.
Cepust Tpy0 S — HOpMHPOBAHHOE 3HAYECHUE, OMpeaessieMoe 1Mo Gopmyie

o

=—— (3.2)
MOP
rjie o — JIoImycKaeMoe HampsbKeHUe B CTeHKe TpyObl, paBHoe MRS/C, Mlla:
MRS — MuHUMaIIbHAS JJIMTEIbHAS TPOoYHOCTh, MI1a;
C — ko3¢ dunmeHT 3anaca MPOYHOCTH;
MOP — makcuManbHOe pabodee naBieHue B Tpyodomnposose, MIla (ipu 20°C).

MunumasnbHasi JJIMTelbHAasi mpoyHocTb MRS (Mlla) — nHanpspkeHue, ONpeessonee
CBOMCTBO HEIUIaCTU(UUIMPOBAHHOTO MOJUBUHWIXJIOPHU/IA, MPUMEHSEMOr0 JIJIsi M3TOTOBIEHUS TpYO,
MIOJIyUEHHOE IyTEM OHKCTPamnojsuu Ha cpok ciayxO0bl 50 ser mpu Ttemneparype 20°C maHHBIX
UCIBITAaHUN TpyO HA CTOMKOCTh K BHYTPEHHEMY THJIPOCTATUYECKOMY JIaBICHUIO C HIKHUM
JIOBEPUTENBHBIM UHTEPBAIOM 97,5% 1 OKpyIJIeHHOE 10 OirbKaiiero HuxHero 3Hadenus psga R10 no
I'OCT 8032. dns tpy6 u3z HIIBX MRS = 25 MI]la.

Kosppunuent 3amaca mnpouHoctu C — KOIPPUIMEHT, KOTOPHIM BHIOMPAIOT TIpU
MPOEKTUPOBAHUU BOJONPOBOJIOB, paBHBIM 2,0, YTO COOTBETCTBYET AOMYCKAEMOMY HAIPSHKEHUIO B
CTEHKE TPYObI

o =12,5 MIla (HIIBX 125).

CrangapTtHoe pa3MepHOoe OTHomeHWe SDR — OTHOIIEHME HOMUHAJIBHOIO HapyXHOTO
nuametpa TpyObl d K HOMUHAIBHOM TonuHe cTeHkU e. CooTHomeHne Mexay SDR u S onpenenstoT
o cienyromieit popmyse

SDR =2S +1,tne S — cepus TpyOBI. 3.3)

Kosppunuent cumxenuss naBiaeHuss C, — KOXPPUIMEHT CHUKCHHUS MaKCHUMAJIbHOTO
paGouero paBneHuss MOP B 3aBUCUMOCTH OT TeMIeEpaTypbl TPAaHCHIOPTUPYEMOM KHJIKOCTH,
BbIOMPAETCS B COOTBETCTBUHU € TaOIUIEH U3 NPUIIOKEHUS 3.

MakcumajibHoe pabouee naBiaenme MOP (Mlla) — makcuManbHOE [aBlEHHE BOJABI B
TpyOONpOBOJIE, JONMYCKaeMO€ NpPU TOCTOSHHOW OSKCIUTyaTaI[MH, PACCUUTHIBAEMOE MO CIICAYIOUICH

dbopmyie

2MRS
=—F—-C, (3.4)
C(SDR-1)

Jmunaa TpyOBr 6e3 pactpyda — 6,0 M. Jlomyckaercss M3roToBIICHHE TPYyO APYrod IJIMHBI TIO
COTJIACOBAHUIO C 3aKa3YUKOM.

MapkupoBKY HaHOCAT Ha OBEPXHOCTh TPYObI CIOCOOOM, HE YXYAILIAIOIIUM Ka4yeCTBO TPYOBbI, C
uHTepBaJioM He Oomee 1 M. MapkupoBka [OOJDKHA BKJIIOYATh: HAaUMEHOBAHHE MPEINPHUITHS-
M3TOTOBUTENSI W/WIM TOBAapHBIM 3HAK, YCIOBHOE 00OO3HaueHHME TpyObl 0e3 cioBa «TpybOa», maty

6
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U3rOTOBIIEHUS (Mecsll, Toa). B MapkupoBKyY H0MycKaeTcsl BKIIOYATh APYI'YI0 HH(POpMAIIHIO, HAapuMep
HOMEp NapTuH, JIMHUU.

[Tpumep ycioBHOTO 0603HAUEHUS.

340 «XEMKOP» HIIBX125 P SDR33-110%3,4 [INTHBEBAAI I'OCT P 51613-2000 26/06/12
20:12 VT 101

[Ipoussonutens — 3A0 «XEMKOP»y, Tpy0a u3 HemnactTuuuupoBaHHOTO MOJIUBUHIIXJIOPUIA
HIIBX 125 non coenuHeHWE ¢ PE3MHOBBIM YINIOTHUTEIBHBIM KOJIBLIOM, CTaHAAPTHOE pa3MEpHOE
cootHomieHne SDR 33, HomuHanpHbIN HapyXkHbIM nuametrp 110 MM, HOMUHAIBHAs TOJIIWHA CTEHKH
3,4 MM, ISl CHUCTEM XO3sIICTBEHHO-TUTHEBOTO BOJOCHAOKEHMS, TOCYJJApCTBEHHbIM CTaHAAPT, JaTta U
BpEMsI U3TOTOBJICHUS, HOMEP JIMHUU.

Pazmepsl pacTpy0OB 1OJI COeMHEHHE € YIUIOTHUTENbHbIM KonblioM (P) m pacuérHas macca
TpyO u pacTpyOoB npuBeieHbl Ha pucyHke 3.1, B Tabnumax 3.3 u 3.4.

d;
d

}!

* Pa3MepLI SABJIAFOTCA CIIPABOYHBIMU.

Pucynok 3.1. Pactpy0 ans coequnenus Tpy0 u aeranen
C MOMOUIBIO 3JTACTUYHOTO YIIOTHUTENBHOIO KoJibla (P)
a — yHa Gacku; d — HOMUHAIBHBIA HapyXHBIH TUaMeTp TPYObl; d; — BHYTPEHHUN JAUaMETP
pactpy0a; d> — BHyTpeHHHUI AuaMeTp pacTpyOa B 30HE YCTAHOBKHU YIUIOTHUTEIBHOTO KOJIbLIA;
e — HOMHHAJIbHASI TOJIIMHA CTCHKU TPYOBI, e, — TOJIIMHA CTCHKU pacTpy0Oa, [ jumHa pactpyoa; [;
JUIMHA pacTpyOa 0 KaHAaBKU MOJ] YIUIOTHUTEJIBHOE KOJIBLIO; ¢ — YTOJl (pacKu

Tab6muma 3.3. Pazmepsr pactpy0Oa (MM) 1101 COSTMHEHHE C YIUIOTHUTEIBHBIM KOJIBIIOM (THIT P)

d; d, e, He MEHee, U1 TpYO ¢
o l] a,
HomunannHBIM
HapyXHBIH = = E 2 T P R RN RS A RSP I*
HaMeTp, MM § 8 E E QE| g |~ g | @ = “2 HE HE
A P, g = © g Eo |l Q| av 8, 2 Aa MeHee MeHee
90 90,7 | +0,8 | 110,7 | +0,8 — — 3,9 4,7 7.4 15 |110,5 8
110 110,8 | +0,9 | 132,5 | +0,9 — 3,7 4,6 5,8 7,3 17 |116,0| 10
160 161,0| +1,1 | 186,0 | +1,0 4.4 5,4 6,8 8,5 10,5 22 (134,5| 14
225 2264 | +1,1 | 254,5| +1,2 6,1 7,6 9,5 11,9 | 14,7 27 (154,01 20
315 316,8 | +1,5 | 351,3 | +1,6 8,5 10,7 | 13,3 | 16,5 | 20,6 35 |184,0] 26
400 402,2 | +1,2 |443,1| +2,0 | 109 | 13,7 | 17,0 | 21,2 - 52 (220,01 35
500 502,6 | +1,4 | 549,6 | +2,0 | 13,7 | 17,0 | 21,2 | 264 - 65 (255,01 39

* Pazmep sIBISICTCS CIIPABOYHBIM.
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Tabnuua 3.4. PacueTHas macca TpyO u pacTpyOoB, KT

Pacuernas macca 1 M TpyO PacuerHas macca pactpyba

gl ESREIN EPS SNR E O VO P P

waerom | 5|25 2 ED |25 20 20 2D 22| &7

n 9] n n 90} n 90} wn n wn

90 0,95 1,17 1,44 1,75 2,15 - - 0,203 | 0,243 | 0,302

110 1,39 1,73 2,11 2,62 3,20 - 0,244 | 0,301 | 0,269 | 0,468

160 2,98 3,58 4,49 5,48 6,67 | 0,474 | 0,578 | 0,722 | 0,895 | 1,09

225 5,70 7,05 8,70 10,8 13,2 1,03 1,27 1,58 1,96 2,39

315 11,1 13,8 17,1 20,9 25,7 2,36 2,95 3,64 4,48 5,52

400 17,87 | 22,27 | 27,42 | 33,83 - 4,63 5,84 7,27 9,13 -

500 28,02 | 34,56 | 42,74 | 52,76 - 8,36 | 10,43 | 13,1 16,4 -
IIpumeuanue.

1. Macca 1 M TpyGbl paccunTaHa IpH CpejHel MIOTHOCTH MaTepuana 1400 Kr/M® ¢ y4eToM MoJTOBHHBI
JIOITYCKOB Ha TOJIIIMHY CTEHKH ¥ CPETHNAN Hapy>KHBIA JHaMeTp.

2. Macca pactpy0a paccunrTaHa npu cpeiHer IioTHocTH Matepuaia 1400 KI/M° ¢ YYETOM TOJIOBUHBI
JIOTTYCKOB Ha CPETHUI HapYXKHBIH AUaMETpP U TP MUHUMAIBHOHN TONIMHE CTEHKH pacTpyoda.

Hns coenunenuss HIIBX HamopHBIX pacTpyOHBIX TpyO MEXIy co0o0#, ¢ TpyOamMu W3 APYTHX
MaTEpUaJIOB, a TAKXKE C apMaTypoOi MOTYT IPUMEHSTHCS CIEAYIOLUE COEAUHUTEIbHBIE JETAIN:
a) pactpyOHBbIE:
- My(Ta peMOHTHas;
- my(Ta coequHUTETbHAS;
- otBOA Ha 11°,22°,30°, 45°, 60°, 90°;
- MaTpyOOK MepexoIHOI;
- TPOMHUK.
0) pacTpyOHBbIe ¢ (raHIIeM WK Pe3bOOBBIM BBIXOJIOM:
- marpy0ok pactpyOHbIii ¢ MmetayummyeckuM wim HIIBX dnanmewm;
- maTpyOoK raaakuii ¢ MetaummaeckuM win HITBX ¢uannem;
- TpoitHUK ¢ MeTayundeckuM i HITBX ¢nanmem;
- TPOMHHUK C Pe3b0OBBIM BBIXOJ/IOM;
- ceJIeNiKa ¢ Pe3b0OBBIM BBIXOIOM.
Homenknatypa u pa3MepHble XapaKTePUCTUKH COEAMHHUTENbHBIX JeTaleil MpHUBEACHb B
IIPUJIOKEHUN 5.
Bce nanopuelie coenunutenbHble aetany u3 HIIBX, ykazanHble B IpUIIOKEHUH S, pacCUMTaHbl Ha
MakcumainbHoe padouee gasienue MOP 1,0 MITa (ipu 20°C).

CosmectHo ¢ HIIBX nHanopasiMu TpyOamu, umeronumu MOP ot 0,63 MIla no 1,6 MIla (mpu
20°C), pomyckaeTcsi HCHOJb30BAaHUE CIELMAIbHBIX COCAUHMUTEIbHBIX JI€Taled U3 UyryHa
OTEYECTBEHHOTO WJIM UMIOPTHOTO MPOU3BOJCTBA WU HM3TOTOBIEHHBIX M3 CTajHM C IMOCIEIYIOIINM
HapYy>KHBIM aHTUKOPPO3UOHHBIM MTOKPHITHEM.

CoBmectHo ¢ HIIBX namopueiMu TpyOamu ¢ pacTpy0aMu MOJ COEIUHEHHE C AIACTUYHBIM
YIUIOTHUTEIBbHBIM  KOJIBIIOM JIONyCKaeTcsa wucnosib3oBarth HIIBX coeauHuTtenbHble aeTtann  C
pacTpy0aMu TOJ KJeeBoe coenuHeHue. B 3ToM cimyuae, ecnu moTpedyeTcss OpraHM30BaTh KIIEEBOE
COEIMHEHHNE Ha 000UX KOHIIAX TPYObI, pacTpy0 TpyOb! JoJKeH ObITh yaaneH. Pazmepsl pacTpyOoB 1o
kiieeBoe coeauHenue npuseaeHsl B 'OCT P 51613-2000.

PacTpyOHBIE CcOeNMHEHHS HAMOPHBIX TPYOONPOBOJOB TE€PMETHU3HUPYIOTCS C TIOMOIIBIO
PE3WHOBBIX (PMACTOMEPHBIX) YIUIOTHUTENBHBIX KoJel. TexHudeckue TpeOOBaHHS K YIUIOTHEHHSIM
ycTaHoBJeHbl B eBporneiickoM crangapre EN681-1. OcHoBHOe TpeboBaHHE — MPU KOHTAKTE C BOJOM
UCIIONIb3YEMbIC YIUIOTHUTENbHBIE MaTepHalibl B YCIOBHSIX OJKCIUIyaTallud HE JOJDKHBI BIMATH Ha
Ka4yeCTBO BOJBbI.

B 3aBucHMOCTH OT YCIOBUHM AKCILTYyaTallMK YIUIOTHUTENIN UMEIOT CIIEYIOIIYI0O MapKUPOBKY:

WA — nuteeBas Boma 1o 50°C;
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WC — texHuueckas BoAa, CUCTEMbI BOJIOOTIINBA, KaHAIHU3aLUs (IOCTOSIHHBIA MOTOK YKUKOCTH
¢ remneparypoii 10 45°C, Bpemennslil — 10 95°C);

WG — 1o xe, yto u Juig Tina WC ¢ J0NOJHUTENbHBIM TPeOOBaHUEM MACIOCTOMKOCTH.

Yunoraenus: musrotaBiuBatotcs u3 pesnHbl SBR ¢ tBEpmocthio 60+£5 (SBR 60+5 IRHD).
CeueHne yIIOTHUTEIBHOTO KOJbIA U pa3MEpHBIE XapaKTEPUCTUKHU IPUBEIEHBI B MPHIOKEHUU 6, a
cxema cOOpKU pacTpyOHOTO coennHeHus B pazzeine 5.3 (MoHTax u ykiaaaka Tpyo).

Jlnist ciiyyaeB HMCIIOJIb30BAaHUs HAMOPHBIX TPYO B cUCTeMax Oe3HANOpPHOI0 BOJOOTBEICHHS B
tabnuue 3.2 npuBefeHa UX KOJbIEBas KECTKOCTh SN — KOMIUIEKCHBII apaMeTp, OTPpaKaloluil CBA3b
YMEHBIICHUS IuaMeTpa TpyObl U CKUMAIOIIeld Harpy3Kd, JTUHUS JEHCTBUS KOTOPOM MPOXOAUT BJIOJb
storo nuamerpa. [Ipu o00o3HaYeHNH Kilacca KOJBIEBOM KECTKOCTH TPYObl €€ BeTMYMHA BBIPAXKAETCS B
KHJIOHBIOTOHAX Ha KBaapaTHslit MeTp (kH/M%). Jls riagkux Tpy6

3
SN = %(gj (3.5)

rae  E—Monynb ynpyroctu Marepuana Tpyosl,
€ — HOMUHAaJIbHAs TOJIIUHA CTEHKH,
d — HOMUHAJILHBIN HApYKHBIA THAMETP.

3.3. TpeGoBanus k KayecTBY TPYO M COeIUHUTEIbHBIX JeTaJiei

Kaxxiast mapTus npoayKIMu UMEET MMacnopT KadyecTBa U MPOXOIUT Ja00opaTOpHbIe UCTIBITAHUS
B naboparopuu 3A0 «XEMKOP» cornmacao tpeboBanusim ['OCT P 51613-2000 u TY 2248-056-
72311668-2007. XapakTepuCTUKH TPYO ¥ METO/IbI UCTIBITAHUS TIPEACTABICHBI B IPHIIOKEHHUH 7.

4. OCOBEHHOCTHU NPOEKTUPOBAHUS
4.1. 'uapaBanyeckuii pacueT HAaMOPHbIX TpyoonpoBoaos u3 HIIBX

[Ipu ABMKEHUU KUIKOCTH MO TPYOONMPOBOIY UMEIOT MECTO MOTEpPH Haropa 3a CYeT TPEeHus,
YTO 03HAYACT MAJICHUE JABJICHUS B TPYOOIIPOBOJIC 10 HAMPABJICHHUIO JIBMKEHUS TTOTOKA.

I'uapaBnuuecknii pacuér HaMmopHBIX TpyodompoBoaoB 3 HIIBX mpou3BoguTCs MO 3a7aHHBIM
pacxody M JIaBJIEHUIO C LIEJBI0 ONpPEAETICHHs NOTEepPh Hamopa Mo UIMHE MMOTOKa AJIs MOCIETYIOIEro
BbIOOpa auamerpa TpyO d M, COOTBETCTBEHHO, XapaKTEPUCTHK Hacoca. Pacuer ocymiecTBisieTcss Mo
MeToauke, u3noxennou B CIT 40-102-2000.

Benuunna nanmopa H, HeoOXoaumasi JUisl MOAA4YU BOJBI MOTPEOUTENIO, OMpENENseTcs IO

dbopmyie
H=3il+ b +h,, +h, (4.1)

rre i — yZmenpHBIE TIOTEpH Harmopa (MOTepH HAropa Ha €IUHHMILY JJIMHBI TPyOONpoBOAA),
M/M;
[ — nuHa yyacTka TpyOOIpoBOAa, M;
Iy — TOTEpH HATIOpa B CTHIKOBBIX COCTMHEHUSX U B MECTHBIX COTIPOTUBIICHUSX, M;
Noeon — TEOMETpUYECKAs! BHICOTA (OTMETKA CaMOW BBICOKOI TOYKM PacyeTHOTO y4acTKa
TPyOOIIPOBOIA), M;
hes — CBOOOHBIN HANIOp HA M3JIUBE U3 TPYOOIPOBOJA, M (Ul CAHUTAPHO-TEXHUUECKHX
npu0OopoB npuHuMaeTcs no npuioxenuto 2 CHull 2.04.01).

Jomnyckaercs Zh_w npuHUMath paBHou 20-30 % Zil 1100 paccuuThIBaTh 1o hopmyie (4.8).

[lotrepu Hamopa Ha eAMHUILY JUIMHBI TpyOompoBoga i 0e3 yudera THUIPABINYECKOTO
COIIPOTHUBIIEHUS CTBIKOBBIX COEAMHEHUH cienyeT onpenesats no ¢popmyne lapcu — Beiicbaxa:

9
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2gd

6H

i

rae A — k03 HUIMEHT THIPABIMYECKOTO COMTPOTHBIICHUS 110 UTMHE TPYOOIIPOBO/IA;

V — cpenHsist CKOpOCTh ABUKEHHUSI BOJIBI, M/C;
2
g — YCKOpeHHue CBOOOTHOTO TafeHus, M/C”;

dgy, — pacyeTHbIN (BHYTPEHHUI) JHaMeTp TpyOOoIpoBoaa, M.

d, =d—2e (4.3)

d — HapyXHBII TuamMeTp TpyOsl, M;
e — TOJILIIMHA CTEHKH TPYOBI, M.

CKOpOCTh HAOPHOTO JIBHYKEHUS )KHUJIKOCTH OIPEACTSETCS M0 3aJaHHOMY PaCYeTHOMY PaCXOy
q, o hopmyse

4.
v=_L_219 (4.4)
W  r-d,
rae ¢ — PaCUYETHBIN pacXo]I )KUIKOCTH, M/ c;
r-d, 2
W= . TUTOIAb JKUBOTO CEUSHUS TPYOBI, M.

KoadduuueHnt runpaBIudeckoro ComnpoTuBieHus A ompenensercs 1o Gopmyne A.S.
JobpombicnoBa, ycranoBinenHoi TpedboBanmsimu CIT 40-102-2000

0524 1,312(2-b)-1g(3,7d,,/ K )

2 lgRe, —1
Ja = &% (4.5)
19(3,7d, 1K)

IgRe,

rae b=1+ eRe HEKOTOPOE YMCIIO MOJ00HS PEXUMOB JIBUKEHUS KUIKOCTH;
g eK6

npu b > 2 npuHumaetcs b = 2;

V.d .
Re, = 2 — pakTudeckoe uncio PeliHonb/ca;
1%
Vv — KOIPQPUIMEHT KHHEMATUYCCKOW BS3KOCTH KHUJIKOCTH, MZ/C, 3aBUCSIIMN  OT
TeMIepaTypbl BOIbI.

I[J'I?I MPAKTUYCCKUX paCYCTOB CUCTEM IUTHEBOI'O BOILOCHa6)KeHI/I$[ IMPUHHUMACTCA

v =1,3x10"° M*/c — BA3KOCTH BOJIBI npu temneparype +10°C.

500-4,, . o
Re,, A yucio PeliHonbaca, COOTBETCTBYIOIEE Hayaly KBaJApaTUYHOW 00J1acTH
9
TUAPABINYECKUX COIIPOTUBIICHUIH,
rae

K, — k03¢ puimeHT 3KBUBATEHTHO IIEPOXOBATOCTH BHYTPEHHEN MOBEPXHOCTH CTCHOK
TPYO WM THIIPABIMYECKas IIEPOXOBATOCTb, M.

s Tpy6 u3 HIIBX npunumaercs

K, =0,00002 (4.6)

10
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Takum o0pa3zom, pe3ynabTaThl pacueToB no (opmynam (4.2) — (4.6) mo3BOIAIOT MOA00paTh
TpyObl ¢ KOHKpETHBIMH 3HaueHUsMH d ¥ SDR. Jlanee, B 3aBUCHMOCTH OT BEIMYUHBI 33JaHHOTO
pacyeTHOro pacxoja g u TpedyeMoro cB0O0OOIHOTO HANopa /.., MOAOUpPAETCs MapKa Hacoca.

TaOmuipl 11 THIPaBIMYECKOTO pacyéra TpyOOIPOBOJOB, TPAHCHOPTHPYIOIIUX BOAY C
temneparypoir 10°C (v = 1,31:10-6 M7/c) IIPUBENEHBl B MNpuIokeHUH 8. 1 ruapaBiIndecKoro
pacdera TpyOONpPOBOJOB, TPAHCIOPTUPYIOIIUX BOAY C JPYrod TeMIlepaTypoi, CilenyeT B3STb
COOTBETCTBYIOIIlEe 3HaueHHe KOod(p(UIMEHTa KUHEMAaTHYeCKOM BSA3KOCTH M3 Tabmuuel 4.1 win
BOCIIOJIb30BaThcsa HOMorpammamu u3 CII 40-102-2000.

Tabnuna 4.1. 3nauenue ko3pPuirieHTa KHHEMaTHYECKON BA3KOCTH BOJIbI ITPH Pa3HbIX TEMIepaTypax

Temnepatypa, t,°C Koo HUIHEHT KHHEMATHYECKO BS3KOCTH BobL, v, 10 M%/¢
0 1,78
5 1,52
10 1,31
12 1,24
14 1,17
16 1,11
18 1,06
20 1,01
30 0,8
40 0,66

Ha mpakThke W3BECTHO, YTO 3aTpaThl DJEKTPOIHEPTUH, NOTPEONIseMOl HACOCHBIM
000py/I0BaHHEM Ha IMEpPeKauKy >KUIKOCTH, HAXOMIATCS B MPAMOM 3aBHCHUMOCTH OT BEJIMYHHBI MOTEPh
Haropa no JymHe TpyoonpoBoaa H (pu MpOYNX paBHBIX YCIOBHSIX).

B pe3ynbrare npeodpazoBanus GopmMyibl (4.2) ¢ moMoIibio (4.4) CTAHOBUTCSI OUYEBHIHBIM, UYTO
BEJIMYMHA [ (a, ClIeoBaTeNbHO, U /) 00paTHO MPONOPLHOHAIbHA PACUETHOMY TUAMETPY dy B IATOU
CTETCHHU:

2
m ot (4.7
g-7-d,

Bennunna PACUCTHOr'O JUaMETpa dgH 3aBUCUT OT TOJIIUHBI CTCHKHN pr6BI e.

YeM TOHBIIIE CTEHKA, TEM 00JIbIIIE PAacYeTHBI IMaMeTP U, COOTBETCTBEHHO, TEM MEHbIIIe
NMOTePH HAMOPA MO JJINHE TPYOONPOBO/IA U 3aTPATHI JJIEKTPOIHEPT MU HA NMEPEKAUYKY KHAKOCTH.

Kak mpaBuno, TpyOOmpOBOABI COCTOST HE TOJBKO U3 MPSMOJMHEHHBIX YYacTKOB, HO H
BKJIIOYAIOT YYaCTKHU C APYIrUM CCUCHUCM pr6, IMMOBOPOTHI, BEHTUJIU, 3aIBUKKH U IIP. 3TO BCICT K
M3MEHEHHUIO XapakTepa TeUCHHs KHUAKOCTH B TPyOOMPOBOAE M, CIEIOBATEIHHO, K JOMOJTHUTEIHHBIM
NOTEPSIM DHEPTUH, KOTOphIE B (hopMe MOTeph Hamopa TOJDKHBI JOOABIATHCS K MOTEPSM Hamopa Ha
TpPEeHHeE MO IJINHE TpyOorpoBoaa. Takue MEeCTHbIE TOTEPH OMUCHIBAIOTCS ypaBHeHHEM BeiicOaxa:

R =G 5 (4.8)

rie Eue — KOA(GOUIIMEHT MECTHOTO COMPOTHBIICHUS, KOTOPBI OOYCIIOBIEH B OCHOBHOM
TreOMETPHYSCKON KOHCTPYKIHEH TpyOonpoBosa (cM. Tadbmuity 4.2).

11
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Tabnuna 4.2. Benuuunbl K03QPUIIMEHTOB MECTHBIX CONPOTUBICHHUH Ui COCTUHHUTENBHBIX JeTanen
n3 HIIBX

DJEMEHTBI, CO3/IAI0IINE

I'padmyeckuit CHMBOIT Ene
MECTHOE COIIPOTHBIICHUE

l |
MydTa 0,25
| |

[TaTpy0Ook mepexoHoii: I_\_| 0,55

* Ha nBa quamerpa 0,85
* Ha tpu nuamerpa ’

OTtBox 90° 2,0

OTtBox 45° \ 0,60
— I —

TpoitHUK paBHONPOXOHOU 1.80
C OTTOKOM ’
o o — e
TpoliHUK HEPABHOIIPOXOHOM 3.60
C OTTOKOM ’
- o _> —>
TpoltHNK paBHOMPOXOIHOM 130
C MIPUTOKOM ’
—> | —
TpoifHUK HEPAaBHOIPOXOTHON C TIPUTOKOM 2,60
TpolHHK paBHOIIPOXOJHOHN ¢ 420
JIBYXCTOPOHHUM IPUTOKOM ’
o o —>
TpolHUK paBHOMPOXOIHOM — 290
pacxoaamuncs ’

IIpuMep ruapaBJINYECKOro pacuera.

HeoOxomuMo paccumrtaTh ynenbHble ToTepu Hamopa i B Tpyde m3 HIIBX ¢ HapyXHBIM
nuameTpoMm 225 MM u TommmHON creHku 13,4 mm (SDR 17), ecnu usBectHo, yto g = 20,0 n/c.
Temmeparypa Bogsl £ = 10°C, a koaddumment mepoxosaroctu K, = 0,00002.

Cornacuo tabmuie 4.1 v=1,31- 10 m%/c.

1. OmnpenensieM 3HaYeHHE CKOPOCTH HAITOPHOT'O ABMXKEHMSI BOAIBI 110 popmyiie (4.4):

y=ta _ 220 06486 wic
7-d’ 314-(0,225-2-0,0134)" - 1000

2. [ToncunteiBaeM  (axTuueckoe uymcino PeiliHompaca u umcno  PeitHomnbaca,
COOTBETCTBYIOIIIEE HaUaTy KBaPATHUHON 00JIACTH THAPABINYECKUX COMPOTUBICHUMN:

V.d, 0,6486-(0,225—2-0,0134)

Re
¢ v 131-10°

=98132

12



_500-d,, 500-(225-2-13,4)

Re,, = 4955000
K, 0,02
3. OmnpezenseM 3HaYeHUE BETUYUHBI b:
IgR
b1+ gRe, 14 1998132 _ ’
IgRe,, 1g4955000
4. 3HadycHrEe KO3(PUIMEHTA THIPABINICCKOTO COMPOTHBIICHHS A MOJACYMTHIBACTCS B JBA
atamna o ¢opmye (4.5):
3,7-d 3,7-(225-2-13,4)
onpexensaeM | & =] =4,564,
pes Tk ° 0,02
3aTeM OIpeAeIIieM 3HAaUCHUE A:
0. 5{1,7246 N 1,312(12 ;;17;;6) 1 4,564}
Vi = £ — =0,13738,
4,564
1=0,0189
5. Janee ompexensieM TMOTEpH Hamopa I, NPUXOISIIUAECS Ha EIWHUIY JIJTHHBI
TpybonpoBoja o popmyne (4.3):
2 2
22 Ve 0,0189-(0,6486) — 0.0020427 .

2g-d, 2-9.81(0,225-2-0,0134)
1000-i = 2,0427 Mm/m,

T.€. Ha KaXJIOM METpPE JUIMHBI TPYOOIPOBO/a, OTBEUYAIOIIEr0 OCTABICHHBIM YCIOBUAM 33Ja4H,
tepsiercs 2,0427 MM Haropa, co3aBaéMOI0 HaCOCOM.

4.2. Cratu4eckuii pac4éT TpyOONpPOBOI0B, YK/IaJAbIBAEMbIX B IPYHTE.

Bribop kmacca mpoyHOCTH TpyO Al BOAOMPOBOJIHBIX CETEH MPUHUMAIOT HAa OCHOBAaHUH
CTaTUYECKOro pacuéra u ycioBuil pabots! TpyoornpoBonoB (CHull 2.04.02-84%).

BenuuuHy pacu€THOro BHYTPEHHETO JaBJICHUS MPUHUMAIOT pPaBHONM HAuOOJIbIIEMY
BO3MOXKHOMY IO YCIIOBHSIM SKCIUTyaTalluy IaBJICHUIO B TpyOONPOBO/E HA Pa3IMUHBIX y4acTKax IO ero
JUIMHE.

Cratuueckuil pacué€T npou3BOAAT HA BO3ACICTBUE:

. pacu€THoro BHyTpeHHero aasienus (HopmanuzoBano B [OCT P 51613-2000 u
TV 2248-056-72311668-2007, cm. Tabmuiy 3.2);

. JABJICHUSI TPYHTA,

. BPEMEHHBIX Harpy30K;

. COOCTBEHHOM MacChl TPYO;

. Macchl TPAHCIIOPTHUPYEMOH KUIKOCTH;

. aTMoc(hepHOro JaBJIcHHs PU 00Pa30BaHUN BaKyyMa,

. BHEIITHETO JIaBJICHUS TPYHTOBBIX BO/I.

B kauecTBe BPEMCHHBIX HArpy3o0K HaJIC)KUT IPUHUMATD:

13
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- ans TpyOONpPOBOJOB, YKJIAIbIBAEMBIX I10J aBTOMOOMJIBHBIMU JOPOraMH, — OT KOJIOHHBI
aBromobmieir H-30 unu xonecHoro tpancnopra HK-80 (mo Oonbliemy cuioBomMy BO3JEHCTBUIO Ha
TpyOOIIPOBO.);

- 7S TpyOOIIPOBOJIOB, YKJIAJbIBAEMBIX B MECTax, IJI€ BO3MOXKHO JIBUKEHHE aBTOMOOUIILHOTO
TPaHCIOPTa, — OT KOJOHHBI aBToMoOmelt H-18 unu rycennunoro tpancrnopra HI'-60 (o Gomnbiiemy
CHJIOBOMY BO3JICUCTBHIO HA TPYOOTPOBO.);

- 175 TpyOONPOBOJIOB, YKJIA/IbIBAEMBIX B MECTaX, IJIe IBUKEHHE aBTOMOOMIBHOIO TPaHCIIOpTa
HEBO3MOYKHO, — PABHOMEPHO PaCIIPeIelIeHHYI0 Harpy3Ky 5 klla (500 kre/m?).

IIpu pacuere TpyOONMpPOBOJOB HAa TMOBBIIIEHWE JABJICHUS IMPU THUAPABINYECKOM Yyaape
BHEIIHIOIO HArpYy3Ky clieflyeT MPUHUMATh He 0oJiee Harpy3Ku oT KOJIOHHBI aBTomoOumen H-18.

Pacuér Ha mnpouHocTh TpyOompoBomoB u3 HIIBX mnpu mnom3eMHON NpoKIajKe cieayer
MPOBOJIUTH coryiacHo MeToauke, npuBeneHHon B CIT 40-102-2000. OcHOoBHOE BO3/CHCTBUE HA TPYOY
OKa3bIBAIOT BHYTPEHHEE ABICHHUE KUAKOCTH, a TAK)KE TPYHTOBAs U TPAHCIIOPTHAs Harpy3Ku.

HpO‘-IHOCTHOfI PAacCUCT HAITOPHBIX Tp}I6OHpOBOIIOB CBOJUTCA K CO6J'IIOIICHI/IIO HCPAaBCHCTBA

gl’ g_gc

Epp Epn

<10 (4.9)

rIe €&, — MakCHMallbHOE 3HaueHHe Je(OpMalM pacTsHKEHUs MaTepuana B CTEHKE TPyObl
13-32 OBAJIbHOCTH IIONIEPEYHOr0 CEUEHUs TPyOBI O JEHCTBUEM IPYHTOB (g.p, MIla) 1 TpaHCIOPTHBIX
Harpy3ok (g, MIla);
€ — CTETIeHb PACTHKEHHs MaTepHhalia CTEHKH TPYOBl OT BHYTPEHHETO JIaBJICHHUS BOJBI B
TpyOOIIPOBO/IE;
€ — CTEIIeHb C)KAaTUsl MaTepualla CTeHKH TPYObI OT BO3JCHCTBUS BHEIIHUX HArpy30K Ha
TpyOOIIPOBO/T;
&pp — IPEJEIBHO JOIYCTUMOE 3HaueHue JepopMalluy pacTsKEHUs. MaTepuaa B CTEHKe
TPYOBI, MPOUCXOASIIEH B YCIOBHSIX pellakcalliy HapsHKEHUI;
&pn — HPENIENIBHO JOIMycTUMas JedopMaliis pacTsHKeHHs MaTepHuana B CTEHKE TPYObl B
YCIOBUSX MON3YYECTH.
3HauCHUE &, MOKET OBITH OIIPEZENIEHO 10 hopMyIie

g, =427K, gt//KW (4.10)

rae K, — xko3pPUIHEeHT mocTenn TpyHTa A U3THOAIOIMINX HAMPSHKEHUH, YUYUTHIBAIOIIHIMA

KauecTBO YIJIOTHEHHUS, €ro MOXXHO IpUHUMAaTh: IpU TUIaTeabHOM KoHTpoine — 0,75, npu
nepuoauyeckom KouTposie — 1,0, mpu OTCyTCTBUU KOHTPOJs — 1,5;

K., — K03 durrenT 3anaca Ha OBaJIbHOCTh IIONIEPEUHOTO CEYEHUsI TPYObl, IPUHUMAETCA
paBHbIM 1,0;

d — Hapy>XHBII TuaMeTp TpyObl;

e — TOJIINHA CTEHKU;

¥ — OTHOCUTEIBHOE YKOPOUEHHE BEPTUKAIBLHOTO TUaMeTpa TPyObl B TPyHTE

M (4.11)

II1€ Y. — OTHOCHTEIBHOE YKOPOUCHHME BEPTHKAIBHOIO AMaMeTpa TpyObl MOJ JeicTBHEM
TPYHTOBOH Harpy3KH;
Wm — TO XK€, TOJ JEHCTBUEM TPAHCIIOPTHBIX HAIPy30K;
W, — OTHOCUTEIBHOE YKOPOYEHUE BEPTUKAIBHOIO JUaMeTpa TpyOsl, oOpa3oBaBlieecs B
npolecce CKJIAIUPOBAHUS, TPAHCIOPTUPOBKM M MOHTaXxka. Ero 3HaueHUs MOXKHO NPHUOIMIKEHHO
NPUHUMATH 10 Tabnuue 4.3.
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Tabnuua 4.3 3HayeHus KOJIbLIEBOW KECTKOCTH IPU Pa3HBIX CTENEHIX YIUIOTHEHUS TPYHTa

¥, TIPH CTETICHH YIJIOTHEHUS TPyHTA
Konpuesas xectkocts Gy 0o6omouek TpyOs, [1a
1o 0,85 0,85-0,95 6onee 0,95
o 276 000 0,06 0,04 0,03
276 000-290 000 0,04 0,03 0,02
bomnsme 290 000 0,02 0,02 0,01
K K
v, =K, ey (4.12)
v K,G,+K,E,

rie  K; — ko3(p(UIMeHT, yYUTHIBAIOIUI 3ama3ibIBaHe OBAIBHOCTU MOMEPEYHOr0 CEUEeHUs

TpyOBl BO BPEMEHHM U 3aBUCALIMI OT TUIA IPyHTA, CTENEHU €ro YIUIOTHEHHS, TMIPOre0JIOTHYECKUX
YCIOBUM, T€OMETPUM TpAHIIEH, MOXET IPUHMMaTh 3HaueHud ot 1 mo 1,5. B pacuerax MOXHO
MIPUHUMATh cpeaHee 3HadeHue 1,25;

K, — xo3pdunment mnporuba, yUMUTHIBAIOUIMA KayecTBO IMOJTOTOBKH JIOXKa H
YIUIOTHEHUSI, MO’KHO MPUHUMATh: TIPH THIaTeIbHOM KOHTpoJie — 0,09, nmpu nepuoauyeckom — 0,11, npu
OCCKOHTPOIBLHOM BenieHuu padot — 0,13;

K, — K03 GUIIUEHT, YYUTHIBAIOIINN BIUSHUAE KOJBIIEBOM KECTKOCTU 000JIOUKH TPYOBI
Ha OBAJIbHOCTH MTONEPEYHOI0 CEYEHUS TPYOOIIPOBOJa, MOKHO IPUHUMATh paBHbIM 0,15;

K., — kod3((dUIMEHT, y4YUTHIBAIOIIMN BIMSHHE TPYHTa 3aChIIKM Ha OBAJIbHOCTb
MOTIEPEYHOT0 CeYeHUs TPyOOIPOBOa, MOXKHO MPUHATH paBHBIM 0,06;

E., — Mmonyns aedopmanuu rpyHTa B nasyxax tpaniuer, MIla, npuauMaercs coriacHo
Tabnure 4.4;

Tabmuna 4.4. Monyne nedopmammu TPyHTa 3achIIKH IS PA3IMYHBIX TPYHTOB W CTCIICHEU

YIUIOTHEHUS
Monynb nedopmMaiiy rpyHTa 3achIky, E,,
VY nenpHBIN Bec MIla npy CTeNeHN YIUIOTHEHHS
HanmenoBanue rpyHTa 3
rpyHra, kH/m IJIOTHASI IPU
HOpMaJlbHas | MOBBIIICHHAS
HaMBIBKE
I'-I |Ilecku rpaBenucThIE, KPYIHBIE 1
CpeIHEN KpyIHOCTH 17 8 16 26
I'-II (Ilecku Menkue 17,5 6 12 18
I'-IIT |IIecku npuieBaTHIE, CyNiECU 18 5 7,5 10
-1V |CyrnuHKY noTyTBEPILIE,
TYTOMSITKHE U TEKYUEIIaCTUUHbIC 18 3.5 3.5 8
-V |Cynecu u CyrIMHKY TBEPbIC 18,5 2.5 5 7.5
I'-VI I'musb! 19 1,2 2,5 3,5
4,=1mM,, (4.13)

rae Y — YAENbHBIN BEC TPYHTA, H/M3;
H,, — rnybuHa 3achlKH TPyOOIpPOBOJA, CUMTasi OT MOBEPXHOCTH 3€MIH JIO0 YPOBHS
TOPU30HTAJILHOTO INAMETPa, M;
G — KpaTKOBPEMEHHAs! KOJIbIIEBAst KECTKOCTh 000510ukn TpyOs1, MIIa;

G, =537 Dol
(I-p")d—-ey

(4.14)

15



L]
Xc ﬁ!;’ i~
rae  Ey— KpaTKOBpPEMEHHBII MOAY/b YIPYTOCTH MPU PACTHKEHUH MaTtepuana Tpyosr, MIla;
[ — MOMEHT WHEPIIMH CEYCHHS TPYOBI HA SIMHUITY JUTHHBI, ONIPEIeIsIeMbIi 110 popmyrie

] =— (4.15)
1 —xkoaddurment [lyaccona marepuana Tpyost, st HIIBX u = 0,36;

v, =K, — R (4.16)
K.G,+ K nE,

Ie  ¢mu— TPAHCIOPTHAs HArpy3Ka, JUIsi HOpPMaTUBHBIX TpaHCHOPTHBIX Harpy3ok HK-80,
HI™-60, H-30 u H-18 onpexnensiercs no rpaduxam u3 [locodus k CH 550-82, cm. pucynok 4.1, MIla;
n — k03 pULMeHT, yIuTHIBAIOUINHA TIyOMHY 3aJI0%KeHUs TpyoorpoBosa, npu H < 1 n =
0,5, B ocTaNIbHBIX clyqasix n = I;
Ko — K03 (UIMEHT, YUUTHIBAIOLINI MPOIIECC OKPYTJIEHUS! OBATM30BaHHON TPYOBI MO
JeHCTBUEM BHYTPEHHETO JIaBJICHUsI BOJIbI B BojompoBoe (P, MIla)

K, = _ 4.17)
1+2P/qy
rie  ¢.— CyMMapHas BHENIHsSS Harpyska Ha Tpyoomposoa, Mlla;

QC :qZp +qm’ (4'18)
£ = F i, (4.19)

2E, e
g =g 4 (4.20)

2E, e

o

£,y = Erlo(g , (4.21)

I1e  0p— KpaTKOBPEMEHHAs pacueTHasi IPOYHOCTh MPHU PacTsHKEHUU MaTtepuania Tpyost, MIla
(mns HIIBX gy = 50 MIla);
Ey, E; — KpaTKo- U JOJTOBPEMEHHOE 3HAUYECHMSI MOIYJS YINPYTOCTH IPHU PaCTKEHUU
MaTepuaia TpyObl Ha KOHEIl CpOKa CIyKObI dKcruryaTanuu Tpyoomnposona, MIla, (ms HIIBX Ej =
3000 MIIa, E:= 1500 MITa);

Oy
& = 4.22
" EK. (422)

rIe K; — xoaddunuent 3amaca, nius HIIBX K, = 2.
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Pucynok 4.1. 3aBUCMMOCTh HOPMaTHUBHOT'O JIaBJICHUS OT TPAHCIIOPTA Gy,
OT IIyOMHBI 3a710)keHUs TpyOonpoBoja H,,,, npu auamerpe Tpyo 110 Mm
(crutomIHbIE JIMHUM), TpU AuaMeTpe TpyO 500 MM (TyHKTUPHBIE JTMHUN)

Ecnu B pe3ynbraTe pacyeToB 3Hau€HHE JIEBOM 4acTu BblpaxeHus (4.9) Oyxer Oosbuie 1, To
ClelyeT MOBTOPUTh pacyeTbl NpU JPYIMX XapakTepUCTHKaX Marepuaja TpyO WM YKIAJIKu
TpyOonpoBoa.

Jlanee mpoOBEpSIOT YCTOWYMBOCTH OOOJIOYKM TPYOBl MPOTHUB JAECUCTBUS COYETAHUS HArpy30K:
TPYHTOBBIX ¢/, W TPAHCIIOPTHBIX (., OT TPYHTOBBHIX BOX, (., @ TAKKE BO3MOKHOI'O BO3HMKHOBEHHS
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BakyyMma Qg B TPYOOTIpOBOIE

K, K, nE, G

X ~2(q, + Q.+ 0,0 (4.23)

3y

rae  K,. — kod()(OHULIMEHT, YYUTHIBAIOIIMM BIMSIHUE 3aCHIIKA TIPYHTAa Ha YCTOHYMBOCTH
000JI0YKH, MOKHO TPUHATH paBHbIM 0,5, a 3HaueHue cooTHoIeHust Q.s/ ¢, = 4/ 1 — paBabim 0,07;
K5 — KOOpGUIUEHT, YUUTHIBAIOIINI OBaJIbHOCTH MOMEPEYHOI0 CEUYEHUs TPYOOIpoBo/Ia,
mpu 0 <y <0,05; Kpe = 10,7y ;
K,, — xo>pduuumeHT 3amaca Ha YCTOWYMBOCTH OOOJOYKM Ha JACHCTBHE BHELIHHX
Harpy30K, MOHO MPUHSATH PaBHBIM 3;
G, — nuTenbHas KOJbIEBasl JKECTKOCTh 000y0uku TpyOwl, Mlla, ompenensiercs 1o

dopmyne

3
G. = 2475 f) -(d ¢ j (4.24)

IIpumep pacyera Ha MPOYHOCTH MO3€MHOI0 HAIIOPHOT'0 TPYOONPOBOJA.

HMano. Hanmopusie Tpyost HIIBX ¢ HapyxHBIM nuameTpoM d = 160 MM U TOJTIIIMHON CTEHKH € =
6,2 MM yKIIaJbIBAlOTCs B TpaHILIEIO Ha riyouny H,, = 5 M. Pabouee naBnenue P = 1,0 MIla. Tpy6st
MPOKJIA/IBIBAIOTCS T107] aBTOMOOWJIBHOW Joporoi. MecTHbid TpyHT — Kateropuu ['-IV (cyrimuku
TOJyTBEpbIE, TYTOMATKHE M TeKydermactuunbie), y = 18 kH/M’, rpyHT st 0OCHIIKH TPyObl W
yCTpoicTBa 3amuTHOTO ciiosi — kareropun [-1I (mecku menkue). TpeOyeTcs MpoBEPUTH BHITIOJHEHHE
kputepues (4.9) u (4.23) 17151 KOHKPETHBIX YCIOBUM YKIaIKH.

Pemenue. B kauecTBe TpaHCIIOPTHOI HArpy3KH BHIOMpaeM JaBlieHUE, BBI3IBAEMOE Ha ITyOHHE
5m HopmaruBHoi Harpyskod HK-80: ¢, = 0,012 MIla. 3HaueHus KpaTko- U JOJITOBPEMEHHOIO
moayieit ynpyroctu HIIBX — Ey = 3000 MIla u E, = 1500 MITa.

1. OnpenensieM TpyHTOBYIO HArpy3Ky ¢, = YHy, = 185 =90 kH/M* = 0,09 MIIa.

2. OnpenensieM 0OILYIO HATPY3KY G = Gzp + gm = 0,09 + 0,012 = 0,102 MIla.

3. OnpenensieM KpaTKOBPEMEHHYIO KOJBIIEBYIO KECTKOCTh OOOJOYKH TPYOBI 1Mo (opmyiam

(4.14, 4.15)
3 3
G, =53,7L2(§J _ 53,7 200 (6’2j — 0,898 MIla
12(1- )\ d 12-0.87\ 160

4. OnpenensieM OTHOCUTEIbHOE YKOPOUEHHE BEPTUKAIBHOIO AXaMeTpa TpyObl oJ JeicTBUEM
IpyHTOBOH Harpy3ku 1o ¢popmyie (4.12) mpu K, = 1

K,K.K,q,  1125-011-0,09
K, G, +K_E, 015-0898+0,06-12

ouC

v, = =0,0145=1,45%

[Ipuaumaem:

K,, — ¢ yueTom nepuoaudeckoro KoOHTpos paBHbM 0,11;

K, — paBubm 0,15;

K., —paBubv 0,06.

Jlns moBblIeHHOM creneHu ymioTHeHus (0,95) rpyHTa 3achllku coryacHo Tabmuue 4.4
IpUHUMaeM MoAyIb aepopmanun ., = 12 MIla.

5. OmnpenensieM yKOpOYeHHE BEPTUKAIBHOIO JUaMeTpa TpyObl MOA AeHCTBUEM TPaHCIIOPTHOM
Harpy3ku 1o Gopmyse (4.16) mpu K, = 1

K,K.,q, _  1-011-0012

v, = = =0,0015=0,15%
K, G, +K nE, 015-0,898+0,06-1-12
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6. OmpenensieM OTHOCUTEIBHOE YKOPOUEHUE BEPTUKAIBHOIO IuamMeTpa TpyOsl mo dopmyre

(4.11), npunss y, = 2 % (g Gy > 0,29 MIla u crenenun ymnornenus rpynra 0,85-0,95 cornacuo
Taonuie 4.3)

v=vy,+vy,+y,=145+0,15+2=3,6%

7. IIpon3BOANM YTOUHEHHE 3HAYEHUH Y., Wy U Y C YIETOM OKpPYTJIEHUS TPYOBI OA AEHCTBUEM
BHYTPEHHETO JIaBJIEHUS BOJIbl, IOACTaBUB B popmyiny (4.17) 3nauenus P, g. u y:

1

K, =—=0,586,
1+2P/qy

v, =085%, v,=009%, yv=y, +vy,+y, =294%

8. OmpenensieM MakCUMaJIbHOE 3HaYCHHE CTENIEHU PACTSHKEHHUS MaTepuaia B CTEHKe TPyObl 13-
32 OBAJIBHOCTH TOMIEPEYHOTO CeYSHHS TPyOOIpoBOIa MO AeiicTBreM Harpy3ok 1o (4.10) mpu K, = 1

K, =1,

3y

g,=421K, gl//Kw =4,27-1- 166%) -0,029-1=0,0048 = 0,48%

9. OmpenensieM CTENEHb CKATUS MaTepraja CTCHKH TPYOBI, IPOUCXOSIIETO MO ACHCTBUEM
BHEITHUX HArpy3ok Ha Tpyoorposoj 1o (4.20)

g =g d_ 0102 160600, 6040
2E, ¢ 23000 62

10. OrmpenenseM [OMyCTUMYIO CTENEHb pPACTSHKCHUsT Marepuajga B CTEHKE TpYyOBbI,
MIPOMCXOSAIIETO B YCIOBUAX pentakcaiuu mo gopmyiie (4.21) npu o = 50 Mlla

o, 50
Epp = - .
EK, 1500-2

=0,017=17%
11. OnmnpenenseM JOMyCTUMYIO CTENEHb pACTSHKEHUS MaTepuaia B CTEHKE TpYOBI,

IIPOUCXOJISIIETO B YCIOBUSAX MON3YUYECTH 110 popmyie (4.22)

. = o, 50
" E,K, 3000-2

=0,0083 =0,83%

12. OnpenensieM CTENEHb PACTKCHUS MaTeprajia CTCHKU TPYObl OT BHYTPEHHETO JaBJICHUS

BOJIBI B TpyOoTIpoBOIe 110 hopmyne (4.19)
oe P _g_ 1,0 '160
2E, e 2-3000 6,2

=0,0043 =0,43%

13. IIpoBepsiem mpouHoCTh 1O popmyne (4.9)
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g, €—¢, 00048 N 0,0043 —0,0004

& e 0017 0,0083

pp pn

=0,28+0,47=0,75<1,0

14. IIpoBepsieM ycTOHYMBOCTH OOOJOYKU TPYObl MPOTUB JIEHCTBUS COUYETaHHSI HArpy30K IO
(4.23)

0,379 > 0,102

Takum 00pa3oM, NPUHSTHIE YCIOBUS MO TPYHTY 3aCBHIKUA U €r0 YIUIOTHEHHUIO YJIOBIETBOPSIIOT
MPOYHOCTHBIM TPEOOBAHUAM JIJISl JAHHOTO TPYyOOIpOBO/Ia.

4.3. Pacyer 0ETOHHBIX YIIOPOB.

Bce nneMeHTHI HamoOpHBIX TPYOOIIPOBOJOB TMOJBEPraloTCs BO3ACHCTBUIO BHYTPEHHETO
nasiaeHus Boabl. [loaToMy B MecTax MOBOPOTOB, OTBETBJICHHUH, IEPEXOJ0B, TYINHMKOBBIX Y4aCTKOB
BO3HUKAIOT OCEBbIE CHUJIBI, CTPEMSILIUECS PAa3bEeIUHUTh PACTPYOHBIE COCNWHEHHUS. YTUIOTHUTEIbHBIC
NPOKJIAIKA HE B COCTOSHHM CIEpKaTh 3TH HArpy3KH, BCJIEJICTBHE Yero OO0s3aTeIbHBIM SBIISETCS
MPOEKTUPOBAHHUE M YCTAHOBKA YIIOPOB, CIIOCOOHBIX MEPEHECTH Ha TPYHT OCEBbIE CHJIbI, BOZHUKAIOIIIKE
B TpyOOIIPOBO/IE, U COXPAHUTH €0 T€PMETUUHOCTb.

TakoMy yCHJICHHIO TIOABEPIalOTCsl OTBO/IbI, TPOMHHUKH, IEPEXOJHBIC MATPYOKH, a TaK)Ke KOHIIBI

TpyOONpPOBOJIOB (3araymku). B kauecTBe ynopoB HCIONB3YIOTCS OETOHHBIE OJOKH, N3TOTOBJICHHBIE HA
MeCTe MM 3aBOJCKUM crocoOoM. Mexay OJIOKOM M COSIUHMUTENIBHON JAeTalblo pa3MellaeTcs
IPOKJIAJKA U3 ABYX CJIOEB pyOepouia WiIn TOJIS.

Pacuer oceBoii cuiIbl, 1eHCTBYIOLIEH HA COeIMHUTEIbHBIE 1eTAJIN.

l. OceBas cuiia, IelicTBYIOLIasl Ha TPOMHUK WM 3ariyniky, kH

_72-012

=P 4.25
4-10* " (%2

rie P, — MakcUMaJbHOE JIaBJICHUE B TPYOOIpoBoIe, Oap (0OBIYHO MPUHUMACTCS PABHBIM
UCTIBITATEIbHOMY JIaBJICHUIO);
d — Hapy>XHBIH AaMeTp TPyObI, MM.

Jns ynipoienust pacueToB ¢hopmyy (4.25) MOXKHO TIPEICTaBUTh B BUJIE
W=W-P, (4.26)
e W, =7x-d*/(4-10*) Gepercs uz Tabauip 4.5.

Tabmuna 4.5. W, — oceBas cuiia, Bei3biBaeMas gasienuem 1 6ap (0,1 MIla) B TpyOomnpoBoje tuaMmeTpom

d, xH
d, MM 90 110 160 225 315 400 500
W;,xkH 0,64 0,95 2,00 4,00 7,80 12,60 19,60
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Pucynox 4.2. OnopHbIii OJIOK TPOWHUKA U 3aTTyIIKH

?

®opmyny (4.27) MOXKHO TIPEICTABUTDH B BUIC
W=P -(W,-W,) (4.28)

rme Wi m W, — oceBbie cuibl, KH, Bei3biBaeMbie naBiaenueM 1 6ap (0,1 MIla), mist TpyOs
0OJIBIIIETO ¥ MEHBIIIETO TUAMETPA, COOTBETCTBEHHO.

NAY NI SAIINAINIIIN

Pmds I ds — Pmdz

1 U;— -
NN

Pucynok 4.3. OnopHslii 6110k IepexoaHoro naTpyoka

2. OceBas cuiia, AeiicTByomas Ha oTBoa, KH
2
w=2%9 p in% (4.29)
4-10 2

rmue 0. — yroll 0TBOJA, TPa.;
O003HaUNM

ZSin% —k (4.30)

rie  k— yrinoBo# ko3 uIueHT.
21



XeMivi
®opmyna (4.29) npuHUMaeT BU:
W=k-W,-P, (4.31)
3nauenue ko3pdunrenta k 6epercs u3z Tadnuusl 4.6.

Tabnuna 4.6. Yrinossie KOdpGUIUEHTHI k

0, Tpaj 11 22 30 45 60 90
k 0,19 0,38 0,52 0,77 1,00 1,41

o,

: }2;%{:-&377\\\ SR

i ‘g_,\;_.~

SRR
1] -
PNNNVIR N

Pucynox 4.4. OnopHsIii 070K Ha OTBO/JIE M CHIIBI, ICMCTBYIOIIME HA OTBOJT

Pacuer HeoOX0auMBbIX pazMepoB 0JI0Ka.
BricoTy u MHY ONOpHOTO 070K MOYXKHO BBIOPATh, UCXOAS U3 (HOPMYJIBI

% _ % (4.32)

rie o0, — JOIMYCTUMOE JaBJIE€HHE Ha TPYHT, 3HaYCHHE KOTOPOro B OOJBLIMHCTBE CIIydacB
MOYKHO ITPUHATE 0,=200 kH/M?;

S — xkoapunment 6ezomacHocTH (mpuHuMaercs S = 1,5).

[Tocne BbrumMcneHuss oceBoi cunbl W 3amaeTcst BbicOoTa OJIOKa i M pacCUUTHIBACTCS AJIMHA
Osio0ka L.

Bri6upas BeicoTy Omoka (k) m ero mmpuny (L), HEOOXOAUMO MPHUIAEPKUBATHCS CIETYIOITUX
IIOJIOKEHUN:

. mpuHa OJoka JOMKHA OBITh OONbIIE PACCTOSHHUS MEXKAY CTEHKOW TpaHIIeu |
COCIMHUTEIBHON JICTAIIBIO;
. BBICOTY Osioka npuHuMaeM Ha 20 — 40 cM 6osblie, yeM guamMeTp TpyOompoBoaa, UCXOIs

U3 TOTO, YTO LEHTp 0JI0Ka OyAET HAaXOIUTHCS Ha YPOBHE OCU TPyOOIIpOBOAA.

bnok pomkeH onuparbesi Ha TPYHT HEHAPYIIEHHON CTPYKTYphl — CTEHKY TpaHiuen. Ecmu 31o
YCIIOBUE HE BBIMOJIHAETCS, HAIIPUMED, UCIIOJIb3YETCsl OJIOK 3aBOJICKOIO M3TOTOBJIEHUS, 001aCTh MEXKIY
0JIOKOM M CTEHKOW TpaHIlIed HEOOXOJMMO 3achllaTh U YIUIOTHUTb.

IIpumep pacdera onopHoro 6Ji0ka.
Haiinem pasmepst omopHoro Omoka mis HIIBX orBoma muamerpom 110 MM u yriom 90° B

Marucrpaiu ¢ pabouum nasinenuem 1,0 MIla.
JIns pacyera mpumeM HaumOoOIblIee JaBIeHHE PaBHBIM HCHBITaTedbHOMY, P,=15 0ap (1,5

MIIa). CornacHo tabmumam 4.5 u 4.6 W;=0,95, k= 1,41.
Cuna, neiicTByromas Ha OTBOJ, coriacHo (4.31) paBHa

W =1,41-0,95-15=20,09 xH
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Hcnone3ysa 3HadeHus o, = 200 kH/™M* u f = 1,5, momaras Bbicory Gioka h = 0,30 M, u3
dbopmynel (4.32) momyyaeM 3HaYCHHE IS ITUPUHBI O10Ka L:

L=W-pBI(h-o,)=20,09-1,5/(0,3-200) =0,50 m

5. OPTAHU3BALIUA U TEXHOJIOI'S BBITIOJIHEHUSA
CTPOUTEJIBHO-MOHTAKHBIX PABOT

5.1. Cocras pabort

B coctap pa60T, paccMaTpuBACMbIX HACTOAIIUMHU PECKOMCHAAIIUAMU, BXOIAT:

. MOJIFOTOBKA IPYHTOBOT'O OCHOBAHUS MO/ YKIAAKY TPYO;

. yKJIaJiKa TpyO B MPOEKTHOE MOJI0KEHNUE,

. 3agenka HIIBX tpy0 B MecTax mpoxojia uepe3 CTeHbl 3JaHus (KOJIOIbI, KAMEPHI);
. oOpaTHasl 3aChIIIKa TPAHILIEN TPYHTOM;

. UCTIBITAaHHE TPYOOIIPOBO/Ia HA INIOTHOCTb.

B HacTosmmx pekoMeHIalusx mnpeaycMorpeHa mpokiagka HIIBX TpyO B 0OBIUHBIX
MHXEHEPHO-T€0JIOTMYECKUX YCIOBUSX MIPU TEMIIEPATYPE HAPY>KHOTO Bo3ayxa 10 Munyc 10°C.
K navany paboT 1o npoksajke Hapy>KHbIX CETel BOJOIPOBO/IA CIEAYET:

. BBITMIOJTHUTH BEPTUKATIBHYIO IJIAHUPOBKY TEPPUTOPHH;

. IIPOM3BECTH I'€0I€3MUECKYI0 Pa30MBKY TPacChl ¢ 3aKpeIIeHHEM Ha MECTHOCTH;

. 0003HaunTh (OTIIyp(OBaTh) TEPECEKAEMble WM HAXOASAIIMECS B 30HE pabOThHI
JIEHCTBYIOIIME MTOA3EMHBIE (HAa/I3€MHBIE) KOMMYHHKAIIUU;

. JIOCTaBUTh HA CTPOUTENBHYIO TuTomaaKy necok, HIIBX tpyOsl, 0TBOIBI (B KOMIUIEKTE C

PE3UHOBBIMH YIUIOTHUTEIIBHBIMU KOJIbIIaMH), OETOHHBIE YIIOPBI, MAIIMHBI, TIPUCTIOCOOJIEHHUS COTJIACHO
[1ITP;

. OTPBITH TpaHIICl0 (TPU HEOOXOJAMMOCTH BBHINIOJHUTH KPEIUICHHE BEPTUKAIHHBIX
CTEHOK);
. HEOOXOJUMOCTh YCTPONCTBA BOJOIOHIKEHUS TMPEAYCMATPUBACTCS B TMPOEKTE B

3aBHCUMOCTH OT YPOBHSI TPYHTOBBIX BOJI.
5.2. 3emusinbie padoThI

3emuistHBIC PaOOTHI TP MPOKIIAIKE HAPYKHBIX ceTel BojonpoBoaa u3 Tpyd HIIBX, kpennenue
CTEHOK TpaHIUEH, BOAOOTIMB M BOJOIOHMKEHUE CJIEAYET IPOU3BOJUTH B COOTBETCTBUHM C
tpeboBanusmu riaBel CHull 3.02.01-87 mo oTaenbHOM TEXHOJIOTHYECKON TOKYMEHTAIIUH.

[upuna TpaHIIeu Mo JHY J0JDKHA OBITh, KaK MPABHUIIO, HE MEHEE HAPYKHOTO JHaMeTpa TPYObI
d+50 cm. I'myOuHa 3anoxeHus ceteit Bogonposona u3z Tpyd HIIBX momxkua 6biTh Ha 0,5 M Gosnbiie
pacueTHOH rITyOWHBI TPOHUKAHHS B TPYHT HYJIEBOH TeMmnepaTypsl. PacyeTHyro riryOuHy MpOHUKAHHS B
I'PYHT HYJIEBOH TeMIepaTyphl CIEAyeT yCTaHaBINBATh HA OCHOBAaHUM HAOJIIOACHUH:

. 3a (aKTUYECKOM TIIyOMHOM mIpomep3aHHsl B PAacUETHYIO XOJOJHYIO U MaJIOCHEKHYIO
3UMY;

. OMbITa SKCIUTyaTallud TPyOONpOBOJOB B JAaHHOM palOHE C YYETOM BO3MOYKHOTO
U3MEHEeHUs paHee HaOoJaBIIelcsl TIIyOMHbI IPOMEpP3aHUs B Pe3y/bTaTe HaME4YaeMbIX U3MEHEHU B
COCTOSIHUM TeppuUTOpuu (ylIajeHHE CHEXKHOIO IOKpOBa, YCTPOWCTBO YCOBEPIIEHCTBOBAHHBIX
JOPOXKHBIX TOKPBITUH U T.I1.).

[Ipr TIOTHBIX W TBEpPABIX TPYHTaX Ha JHE TpPaHIIEH Nepesa YKIAIKOW TpyO HEoOXOoAnMO
yCTpauBaTh «IIOCTEIb» W3 HACBIIHOTO IpyHTa ToMmuHOW 10cM, HE conepiKallero TBEPAbIX KOMKOB
KpPYIHOCTBIO Oosee 20 MM, Kuprinda, KaMHs, IeOHS U IPYTUX TBEPAbIX BKItOYeHHH. [lepen ykimamkoit
Tpy0 u3 HIIBX Ha wunckycctBeHHoe (OETOHHOE WM JKeIe300€TOHHOE) OCHOBaHHE Tpedyercs
YCTPOMCTBO NIECYaHOW IMOCTENH TOMIMHON 10 cM.

BblHOC OTMETOK JHA TpaHLIEH BBHINOJIHAIOT HUBEIUPOM C 3aKPEIUIEHUEM OTMETOK Ha
CHEIHaIbHO 3a0UTHIX KOJBIIIKAX-pernepax. YKIOH JHA TPAaHILEU COTJIACHO MPOEKTY BHINOJHSIOT IO
BU3HPKAM.
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B oTkpbITOl TpaHiiee MpoU3BOJAT 000 TPYHTA, BbIpaBHUBAHME (IJIAHUPOBKY) JAHA TPaHILICH
BPYYHYIO C IPOEKTHBIM YKIOHOM.

I'pynT B ocHoBaHuM moxa ykiaaky TpyO u3 HIIBX ymuioTHSIOT pydyHBIMH 3JIEKTPUUYECKHUMHU
TpamOoBkamu tuna M3-4502 u UD2-4505 unu apyrumu noJoOHBIMH PUCTIOCOOTIECHUSIMHU.

ITon pactpy6st Tpy6 m3 HIIBX u coeauHuTensHble MyQTHl Ha JHE TpaHIIEH MO Bcel eé
HIMpUHE YCTPAaUBaIOT MPUAMKH rIyouHo d + 30 cM U JUIMHOM, paBHOM yABOEHHOH [IMHE pacTpyOa
(Tabmuua 3.3) unu MyQTHL

[Ipu ob6partnoit 3aceinmke HIIBX TpyOompoBoga Haj ero BepxoMm cieayeT MpeaycMaTpuBaTh
3alUTHBIA ciaod ToinmuHOM 30 cM M3 MATKOrO MECTHOTO TpyHTAa, HE COJEpPIKAIIEro TBEPJBIX
BKJTFOUCHUH (11e0Hs, KaMHEH, KUPITUYeH U T.1.).

IIpy >TOM mNpUMEHEHHWE PYYHBIX M MEXAHHYECKUX TpPamMOOBOK HEMOCPEICTBEHHO Haj
TPYOOIIPOBOJIOM HE JI0ITyCKAETCS.

[Tpumeuanus: 1. Ilpu ycTpoiicTBe 3alIUTHOTO CJIOS MeCTa COEIUHEHMH TpyOoIrpoBojaa

CJIETyeT OCTaBISATh HE 3aCHITAaHHBIMH.
2. B 3uMmHee BpeMsl YCTPOMCTBO 3aIUTHOTO CJIOSl JIOJDKHO NPOU3BOAMTHCA
HE3aMEp3LIUM I'PYHTOM.

[TonOuBKy TpyHTa BOKpYT TpyO HEOOXOIMMO MPOHM3BOIUTH PABHOMEPHO, OJHOBPEMEHHO C
00enx CTOpOH, 4TOOBI M30€kKaTh cABUTA TPpyOOIrpoBoaa. JlomyckaeTcsi CHATHE KpeIJIeHuH ¢ OOKOBBIX
CTEHOK TpaHIIEH, €CIM 3acChIIaeMbli B TPAHILCK TPYHT cpa3y ke ymnorHsercs. Ilpu cHiaTumM
KpeIJICHUsI CIIeNyeT COOMIoAaTh OCOOYI0 OCTOPOKHOCTH IS TPEAOTBpaIleHuss oOBaja TpyHTa B
BEpXHEH 4acTu 30HBI U 00pa30BaHMsI TyCTOT MO/ TPYOOIIPOBOIOM, JINOO COOKY OT HETO.

OxoHuaTenbHass OOpaTHas 3achlllka TPAHIIEH MPOU3BOAUTCS IIOCHIE IPEBAPUTEIBHOTO
UCTIBITAHUS TPYOONPOBOJA W C pa3pellieHHs INpeICTaBUTENeH aBTOPCKOrO HaA30pa, 3aKazyhka M
AKCILUTyaTUPYIOIIEH OpraHu3aIiy M0 OTACIbHON TEXHOJIOTHYECKOU IOKYMEHTAIINH.

5.3. MoHTax U yKJIaJKa TPyO B TpaHIee

HIIBX TpyObI 1 OTBOIBI IIEpea UX YKJIAAKON HOKHBI OCOOCHHO TIIATEIHLHO OCMAaTPUBATHCS.
TpyOs1, OTBO/BI C TOBPEXKICHUSIMH (TPELIUHBI, HAJPE3BI U JIP.) CAEAYET OpaKoBaTh.

Pe3unHOBBIE KONbLIA C HAIpe3aMu U APYrUMH JAe]eKTamu, YCTaHOBJICHHBIMU BU3YAIbHO MpPH
pacTsHKeHUH KOJIEI] BpyYHYIO U 0€3 MapKUPOBKH 3aBOa M3TOTOBHUTENS TaKXkKe OPaKyroT.

TpyObl TOCTaBISIOT Ha CTPOUTENBHYIO IUIOHMIAJKY B TaKeTax, Madykax M KOHTeWHepax
aBTOMOOMJIBHBIM TpaHCHOPTOM. OTBO/IbI MOCTABIISIFOT B KOHTEHHEPE.

[TakeThbl 1 KOHTEHHEPHI PA3rPyKalOT C MOMOIIBI0 KPaHa U YCTaHABIMBAIOT Ha OPOBKe TpaHIIEeU
BHE NMPHU3MBI OOPYILIEHHS TPYHTA B 00bEME, ONPEAEIIeMOM CMEHHOU BBIPAOOTKOM.

MonTtax TpyoornposoaoB u3 HIIBX ocymiecTBisercs, Kak MpaBuiio, Ha JHE TpaHen. MoHTax
HarmopHoro TpyobornpoBojaa u3z Tpyo HIIBX pexomeHayeTcst mpoU3BOIUTH MPH TEMIEpAaType BO3IyXa
He Hke munyc 10°C.

TpyOsl (M3 makeTa, KOHTEHHEpa, MayKW) PAa3HOCAT BIOJb TPAHIIEH BPYYHYIO, OMYCKAIOT C
MOMOILIbIO BEPEBOK U PACKJIAABIBAIOT MO JIHY TPAHILEH.

JlomyckaeTcsi onycKaHue TpyO B TPAHILIEIO IPOU3BOJIUTH KPAHOM C IMOMOIIBIO THOKOTO CTpona,
a ipu nuametpe A0 110 mm — BpyuHyro. Cxembl packiaaku, COOPKU U OMyCKaHUs TPYO B TPaHIICIO
IpUBEIEHbI Ha pucyHKax 5.1 u 5.2.
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Pucynok 5.1. Cxema packnanku u coopku Tpyo HIIBX
MIPH MPOKJIAJKE CETEeH BOJOMPOBOIA
1 — oTBan rpyHTa; 2 — CT€HA KOJIOAIA; 3 — JIECTHUIIA; 4 — TIPUCIIOCOOJICHNE ISt COOPKU TPYO;
5 — HIIBX 1py0sI; 6 — 0TKOC; 7 — THO TpaHIen; 8§ — aBTOKpaH; 9 — aBTOMAIIIMHA;
10 — koHTelHEpHI 11 necka; 11 — ckinaaupoBaHHble TPYOBI; 12 — SIIMK 1711 MHCTPYMEHTA;
13 — orpaxkenue kotioBaHa; 14 — BogocOOpHBI Kooaelr; 15 — Hacoc.
A — rpaHHIIa oracHOU 30HbI; b — rpaHuIia 30HBI 00CTY)KUBaHUS KPAHOM.
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Pucynok 5.2. Cxewmsl pasrpy3ku u omyckanust HIIBX tpy6 B Tpaniiero
1 — oTBas rpyHTa; 2 — OrpaxkeHue KOTJIOBaHa; 3 — BOJOCOOPHBIN Kogozel; 4 — Hacoc;
5 — HIIBX tpy0bl; 6 — 0TKOC TpaHIlIen; 7 — BepeBKa AJis CIIycKa TpyO B TpaHUIEIO;
8 — IUTBIPH [71s1 3aKPEIUIEHUS] BEPEBOK; 9 — lecTHULIA
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Onyckanue Tpy0 B TpaHLIEI0 C TOMOLIbI0 BEPEBOK IPOUCXOAUT B  CIEAYIOLICH
IIOCJICOJOBATCIIBHOCTH .

. 3aKpENUTh KOHIIbI BEPEBOK 32 METAIIMUECKUE IITHIPU, 3a0UThIE B TPYHT;

. YII0KUTDH TPYOY 3a 3aKperyieHHbIe KOHI[bI BEPEBOK;

. C TIOMOIIBI0 CBOOO/IHBIX KOHIIOB BEPEBOK, ITPH MX MOCTEIIEHHOM OCBOOOXKACHUH, TPYOY
NepPEeMeCTUTh K OpOBKE TpaHIIEH U JJajiee 0 OTKOCY Ha THO TpaHILEu;

. 1ocje TOro, Kak TpyOa oOIyllleHa Ha THO TpaHIIeH, OCBOOOAMTH BEPEBKU: COPOCHUTH

CcBOOOHBIE KOHIIBI BEPEBOK Ha JTHO TPAHILIEH U C IMOMOIIBIO APYTUX KOHIIOB BEPEBOK, 3aKPEILIEHHBIX
3a IITHIPH, TTOAHATH Ha OPOBKY TpaHILIEH;

. CcBOOOHbBIE BEPEBKU U BBIACPHYTHIE IITHIPU U3 TPYHTA MEPEHECTH HA JPYTroe MECTO IS
NOBTOpEHUs onepaiuu. Jlanee paboThl BHIMOIHSIOT B TOH K€ MOCIIEI0BATEILHOCTH.

PaGotbl 1o omyckaHuio TpyO MOJKHBI BBIOJIHATH KaKk MHUHUMYM JABoe pabouux. [Ipu
oIyckaHuu TpyO B 30HE paboT (L TpyObI + 3 M) HaxoKAeHHE pabOUUX HE OMYCKACTCH.

Pe3ky TpyO (mpu HEOOXOAWMOCTH) TPOU3BOAAT CICIHAIBHBIM TPUCITOCOOJICHUEM WU
BPYYHYIO HOXKOBKOM I10 JIEPEBY.

Ha oTtpe3anHOM KOHIIEe yKi1apIBaeMON TpyObl ¢ BHEIIHEH CTOPOHBI CHUMAIOT (hacKy MOJ YoM
15°. Pa3meps! (acku npuBeeHsl Ha pucyHke 3.1 u B rabnure 3.3.

CHsTHe (acku IpOU3BOIAT CHEIHATBHBIM IIPUCIIOCOOIEHUEM WIIM BPYUYHYIO PAIIIUIEM.

VYkiaaky TpyO0 Ha4MHAIOT OT TOPOACKON Kamephl (KOJIONIA) K COOPYKaeMOMY OOBEKTY B
CIEAYIOUIEH TEXHOIOTHYECKOHN MOCIE0BATEIbHOCTH

* YCTaHaBIMBAIOT MPHUCIIOCOOICHNE st COOPKU TPYO;

* OYMINAIOT OT TPSI3U U Mace IJIaJKUN KOHEeIl OAHOU TPYObl B pacTpyO apyroi;

* HaMEYaloT MapKepoM METKY Ha IJIaJIKOM KOHIIE TPYOBI JUIs ONpeAeIeHUs [UIMHbI BABUTaHUS
B pacTpy0 Ipyroil TpyObl. PaccTosiHMS 1O METOK, ONpeAessIomuX INTyOMHY BJIBUTAHUS TJIaJIKOTO
KOHIIa HamopHbIX TpyO n3 HIIBX B pactpy0, ¢ y4eToM BO3MOKHOTO TEIJIOBOTO pacIIupeHus TpyO B
IPOJOJIBHOM HAIIPABICHUM, MPOAOJIBHOIO CXKaTHs BCIEACTBUE PACHIMPEHHS B IONEPEYHOM
HaIlpaBJIeHUH, BOZMOKHOIO U3ru0a M 3araca MpoYHOCTH MPUBEJICHBI B TadmuIe S.1;

Tabmuma 5.1. [myOuHa BABUTAHUS TJIAJIKOTO KOHIIA HanmopHBIX Tpyd u3 HIIBX B pactpy6

HomunaneHuselil tuametp Tpyo, MM MunumanbHas riryOvHa BABUTaHUS B pacTpyO, MM

90 115

110 126

160 148
225 171

315 218
400 248
500 297

* BCTaBIIIOT MPOQHILHOE PE3HHOBOE KOJBIIO B 5K€JI000K BHYTPHU pacTpyda TpyOs!;

* CMa3bIBalOT MBUIBHBIM PAacTBOPOM IJIaJIKUN KOHEI OAHOM TPYObI 10 METKU M BHYTPEHHIOIO
4acTh PE3NHOBOTO KOJIbIIA B pacTpyOe Apyroil TpyObl. PekoMeHmyeMble COCTaBbl MBUIBHOTO PacTBOpA!
IpY TOJIOKUTEIBHOW TeMIlepaType HapyKHOro Bo3ayxa Ha 1 nutp — 40 r MbUIa U HECKOJIBKO Kamelb
[NIMLEPUHA; MPU OTPULATENBHOM Temreparype: riuiepuH TexHuueckuid — 450 r, Boma — 515 r,
MBUIbHBIN MOPOIIOK (MBIIbHAS CTPYKKA) — 35 T;

* YKJIAQIBIBAIOT KOHIBI TPyO B 3a)KMMHBIE XOMYTHI NPHCIIOCOOJICHHUS Ui COOPKH TPyO
3aKPeIUIAIOT UX, 3aTeM C IIOMOIIbIO phlyara TAroBON CHUCTEMbI IPUCIIOCOOIEHUS TIIaJIKUil KOHEIL| TPYObl
BIBHUTAIOT B pacTpy0d mo meTku. [Ipm oTcyrcTBHM mpucnocoOneHus maisi cOOpku TpyO COeqMHEHHE
TpyO Ha pacTpyOax HpPOHM3BOIAT C MOMOLIbI0 pblyara. CrocoObl coeMHEHUs TPYyO MpHBEIEHbI Ha
pucyHke 5.3.
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Pucynok 5.3. Cnioco6s1 coenuaenuit HIIBX Tpy6 Ha pactpybax

a) ¢ momoInp npucnocodnenuit st coopku HIIBX Tpy0, (Ha pucyHke yKa3aHO OIHO W3
BO3MOYKHBIX MPUCITOCOOJICHUH, MPUMEHSIOTCSL TAaKXKe YCTPOIMCTBA APYTMX KOHCTPYKIUHU, IPU 3TOM Ha
TpyObl HAAEBAIOTCS XOMYTHI JMOO BEpPEBOYHBIC TETIH, TPYObl CTATHBAIOTCS PHIYAKHBIMU
MEXaHH3MaMH WU JICOeIKaMH ),

0) ¢ moMoIIbIO phruara: 1 — 3aKMMHOM XOMYT; 2 — pblyar HaTsokHOU; 3 — Tpyost HIIBX; 4 —
pactpy0; 5 — HanpaBJsromas; 6 — pe3uHOBOE YIUIOTHUTEIBHOE KOJIBIIO; 7 — IepeBSIHHAS MPOKIaaKa; 8
— HampaBJIeHUE YCUIUS; 9 — pblyar;

B) C TOMOIIBIO DJKCKaBaTOpa, MPU TaKOM CIOCOOE COSAMHEHHS TPEOYyeTCs TOBBIIICHHAS
aKKypaTHOCTb.

* C IOMOIIBIO LIy U3 MPOBOJOKH TOIMUHON 0,5 MM IpOBEPSAIOT NPaBUIBHOCTh MOJOXKEHUS
PE3MHOBOTO KOJblla B pacTpybe. B ciywae BBIOpoca pe3MHOBOIO KOJNbIa U3 JKelI0OKa B pacTpyd
coeuHeHue TpyO nAeMoHTUpyroT. [locme 3TOro pe3nHOBOE KOJBIO 3aHOBO YCTaHABIUBAIOT B
IIPOEKTHOE MOJI0XKEHUE U TPOU3BOJAT NOBTOPHBIN MOHTaX. Eciin coelnHeHne BBIIOIHEHO NPAaBUIIBHO,
TO TIPUCIOCOOJIEHME CHHMMAIOT W YCTAHABIMBAIOT Ha MOCIEAYIOIIMH CTBIK, a 3aTeM paboThl
BBITOJIHSIOT B TOM K€ MOCIIEJ0BATEIbHOCTH;

* T1I0CJIe COEOUHEHHUs TPYO NMPOU3BOIAT MX BhIpAaBHHBAHME U 3aKpeIUIeHHe rpyHToOM. Pammyc
u3ruba TpyOsl noipkeH mpeBbimarth 300 amameTpoB TpyORl. B MecTe cThika TpyO B TPYHTOBBIX
OCHOBAHMAX YCTPaMBAIOT MPHUIMOK IO pa3Mepam:

e quuHa — 0,6 M;

* mupuHa —d + 0,5 m;

* rayouna — 0,2 m.

r7ie d — Hapy>KHBII AuaMeTp TpyOonpoBoAa;

* yCTpawBalOT OCTOHHBIC YIOpPHI (COOpPHBIC MU MOHOJHUTHBIC) B CTPOTOM COOTBETCTBUH C
POEKTOM;

* CMOHTHPOBAHHYIO IUJIETh TPYObl 3aKpEIUISIOT, Hpuchinas TpyOsl Ha BbicoTy 80 cM,
pacTpyOHbIe COETUHEHNS OCTABIISIIOT HE 3aChIIAaHHBIMU JI0 TPOBEACHUS IPEABAPUTEIbHBIX UCIIBITAHUN
Ha TePMETUYHOCTb. ['pyHT Ui NPUCHIIKU TPYO MOAAETCsl IKCKaBATOPOM M YIUIOTHSIETCSI C TOMOUIBIO
PYYHBIX WIH 3JIEKTPOTpaMOoBOK. Cxema yIJIOTHEHHsI IPyHTa IPUBE/ICHA HAa pUCYHKE 5.4.
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Pucynok 5.4. Cxema yrioTHEHUs TPyHTa
BOKpyT TpybompoBosa uz HIIBX mpu 3aceimke TpaHiiei
hi, hy — 1/2 nmnametpa TpyOsr; hz — 300 mMm; hy — 0,35 nuametpa TpyOBI; d — HapY KHBIH JHaMETp
TpyOBI

[Tpumevanus:

1. Crnou rpyHTa B ma3yxax MeXJIy CTEHKaMU TpaHIIe M TpyOONpOBOAOM U3
HIIBX ymioTHSIOTCS pyYHOM MEXaHUYECKOH TPaMOOBKOA.

2. [Ton6uBka rpyHTOM TpyOOIpoBoaa u3 HIIBX (30Ha 1) mpou3BOIUTCS HA BHICOTY
h4 py9HBIM HEMEXaHU3UPOBAHHBIM HHCTPYMEHTOM (PUCYHOK 5.4).

3. 3achllKy Ma3yxX TpaHILIEW B 30HaX 2 U 3 ciieqyeT NPOU3BOAUTH IOCIOMHO Yepes3
15 cM anst HecBa3HOTrO TpyHTa U 5-10 ¢M AJ1s1 CBA3HOTO TPYHTA. 3achIlKa JTOJHKHA BBITOJIHATHCS
OJTHOBPEMEHHO C IBYX CTOPOH TPYOBI Ha BBICOTY A, ha, h3.

4. YIoTHEHUE 3alIUTHOTO €0 PEKOMEHAYETCSl TakKe MPOU3BOIUTH PYYHBIMU
MeXaHU3UPOBAHHBIMH TPAaMOOBKaMHU — KpOME 30HBI 4 HaJl TPyOOIIPOBOIOM.

* TPOU3BOJAT MPEIBAPUTEILHOE UCTIBITAHNE TPYOOIIPOBO/Ia Ha TUIOTHOCTD;

* [I0CIE€ NPEIBAPUTEIBHOIO HCIBITAHUS BBINOJIHACTCS 3aCBhINKA CTBIKOB C YIJIOTHEHHUEM
TpyHTa B TpUAMKAaXx M TMOJOMBKOW TpPyHTa TOJA pacTpyd BpYYHYIO C HCIOJIb30BAHHUEM
HEMEXAHU3UPOBAaHHOTO MHCTPYMEHTA. YIUIOTHEHHE T'PYHTA INa3yX W 3aIUUTHOIO CJIOS IPOU3BOAMTCS
HIOCJIOMHO € MUCHOJIb30BaHUEM MEXaHHUECKUX TPaMOOBOK, CM. pUCYHOK 5.4.

MoHTa)X y3710B B KOJOALAX IPOU3BOIAT OJAHOBPEMEHHO C IPOKIAIAKOM BOAONPOBOJA W3
HIIBX. IlpucoenuHenne TpyOONpOBOAOB K (hIaHIIaM YCTAaHOBIIEHHBIX B KOJIOJIE METAJUTMYECKHX
JeTajged U 3aJBMXKEK MPOU3BOIAT IMEpe] 3achINKON 3aIIUTHOrO ClIosl 03 MOIHOM 3aTsXKU OOJTOB.
OxoHuaTenbHast 3aTsHkKKa OONTOB (DIIAHIEBBIX COCIWHEHHH BBIMOJHSAETCS HEMOCPEICTBEHHO Mepes
TUIPaBIMYECKUM UCIIBITAHUEM BOJOIPOBOJA.

5.4. lIpokaaaka TpyOONPOBOAOB MO JOPOTaMHM.

[Ipoknanky mMOA3eMHBIX TPYOONPOBOJOB TMOJ JOPOraMH CIEAYeT OCYIIECTBISATh MpH
MOCTOSTHHOM ~ MapKIICHIepCKO-TE€O/IE3NIECKOM  KOHTPOJIE€  CTPOUTEIBHOM  OpraHu3aluv  3a
COOIOZICHUEM MPENYCMOTPEHHOT'O TPOEKTOM IJIAHOBOTO U BHICOTHOTO TMOJIOKEHUS TPYOOIIPOBOIOB.

Ha pucynke 5.5. nmpuBezeHa BO3MOXKHas cxeMa nepexoja TpyOoonmpoBo/ia yepes Mo Mpoe3Kei
4acThIO aBTOJJOPOTH.

Tpanmien, TpoxoasimMe dYepe3 MPOE3KYI YacTh aBTOAOPOT, JODKHBI OBITh OTPaXIACHBI
3alIUTHBIMU OrpakaeHus MU ¢ yueToM TpeboBanmii [[OCT 23407-78. Ha orpaxxneHun HeoOX0IuMo
yCTaHaBIWBATh NPENYNPEAUTEIbHbIE HAAMUCA W 3HaKd (Cy)KeHHe Ioporu (HajieBo, HAIpPaBo),
JIOPOKHBIE pabOThI, OTPaHUYCHHE CKOPOCTH, UMITyJIbCHAs CTpenka). Mecra mpoxoja Toaei depes
TPaHIICIO JOJKHBI OBITh O0OPYIOBaHBI TEPEXOJAHBIMA MOCTHKaMH. B TeMHOE Bpemsi CyTOK
TEPPUTOPHUSL CTPOUTETHHON IUIOMIAJIKU JOJKHA OBITh OCBEIIEHAa B COOTBETCTBUU C TPeOOBAHMSIMH
I'OCT 12.1.046-85.
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Cxema opranmzanuu pabodyero mecra HpH MPOKIAIKe TPyOONpoOBOJAa C HMCIOJIb30BAHUEM
aBTOMOOWJIBHOTO KpaHa TOKa3aHa Ha pHCyHKe 5.6. (mpaBas CTOpPOHA MPOE3kKEH 4yacTH JOPOTH) U
pucyske 5.7. (JieBasi CTOpOHa ITPOE3KEHN 4acTh JOPOTH).
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Pucynok 5.5. Bo3MoskHas cxema repexoaa TpyoornpoBojia
IO ITPOE37KEN YacThIO0 aBTOIOPOTH
1 — mpoe3xas 4yacTh, MOJIOCHI JBIDKEHHUS; 2 — pasleluTeNbHas mojioca; 3 — 00OYMHA;
4 — nopoxHBIH Oapwbep; 5 — BOAONPOBOJHBIE KOJOALBI, 6 — MPOEKTHUPYEMBIH HEpexon
BOJIOTIPOBOA; 7 — JIMHUS pa3Jiena 1o 3axBaTkaM; 8 — TpyObl BOJOIIPOBOA; 9 — MPOJIOKESHHBIH
y4acTOK BoJionpoBoAa; 10 — HanpaBieHue IBUKEHNS aBTOTPAHCIOPTA
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Pucynok 5.6. Cxema opranuszanuu pabodero Mecta npu ykiajake TpyoonpoBoja
IIPU [IEPEXO/IE €r0 Yepe3 MPOE3KYI0 YacTh (MpaBasi CTOPOHA MPOE3KEN YaCTU aBTOLOPOTH )
1 — mpoe3»kast yacTb, MOJIOCH! ABMXKEHMSL; 2 — pa3aeuTeNbHas 11oj1oca; 3 — 0004nHa;
4 — NOpOXKHBI Oapbep, 5 — BOAOMPOBOAHBIE KOJOMIBL, 6 — TPOSKTUPYEMBIA IEpPEeXo.
BOJIONPOBO/A; 7 — AOPOXKHBIE TyMOBI; 8 — TpyObl BOJOIIPOBOHBIE; 9 — MPOJIOKEHHBIN y4acTOK
BozoIpoBoAa; 10 — HampaBieHWe IBMKEHUS aBTOTpaHcnopTa; 11 — nexHu; 12 — cBapouHbIit
arperar, 13 — BopoTa; 14 — umnysnbCcHas cTpenka; 15 — cyxeHue 1oporu (HajieBo, Harpaso);
16 — mopoxHbie paboThl; 17 — orpaHMYEHNE CKOPOCTH; 18 — orpaxieHue TpaHIIen U ydacTKa
pabot; 19 — necTHHLA A CIIycKa B TPAHLIEHO.
T1, T2, T3, T4, TS, D1, 32 — paboune MecTa UCIOTHUTEIICH.
%) %) JIMHMS OTPAaHUYEHHUS 30HBI JEHCTBHS KpaHa
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Pucynok 5.7 — Cxema opranu3zainuy pabodyero Mecta mpu ykiajake TpyoonpoBosia
IIPU NIEPEXO/IE €r0 Yepe3 MPOE3KYI0 YacTh (JIeBas CTOPOHA MPOE3KEN YacTH aBTOIOPOTH)

1 — mpoe3xasi 4acThb, MOJIOCH JBMKEHHS; 2 — pa3lielNuTeNabHas moioca; 3 — obounHa; 4 —
JIOpOXKHBIN Oapbep; 5 — BOIONPOBOAHBIE KOJOALBI, 6 — TPOCKTHPYEMBIH MEPexon
BOJOIIPOBOA; 7 — JOpPOKHBIE TyMOBI; 8 — TpyOBl BOJOMPOBOJHBIC;, 9 — MPOJIOKEHHBIN
y4acTOK BOAOINpoBojaa; 10 — HampaBieHue ABMXKEHHUS aBToTpaHcroprta; 11 — nexuu; 12 —
CcBapouHbIi arperar; 13 — Bopora; 14 — uMmynbCcHas cTpeika; 15 — cyxeHwe Aoporu
(maneBo, HampaBo); 16 — nopoxsble paboTbl; 17 — orpaHuueHue ckopoctu; 18 —
OrpakJeHHe TpaHIllen U y4acTka paboT; 19 — necTHHIIa AJis CITycKa B TPaHIIEHO.

T1, T2, T3, T4, TS, B1, 32 — pabouune MecTa UCIOTHUTEICH.

5.5. Ilepeceuenue TpyoONPoOBOAA C AeHCTBYHOIIUMHA KOMMYHHKAIUSIMH

IIpn nepeceyeHHH NPOEKTUPYEMOro TPYyOOIpoBOAa C JCHCTBYIOIIMMU KOMMYHUKALUSIMU
(anexTpokabenu, kabenu CBsI3U, BOAOMNPOBOJ, Ta30MPOBOJ, TEIJIOCETb U Jp.), KOHCTPYKTHUBHOE
pelIeHHe KOTOpPbIX JaeTCs B MPOEKTHOM JOKYMEHTALMM, HE 3allUIICHHBIMU OT MEXaHMYECKUX
HOBPEXJCHUH, B IpoLecce pa3padOTKU IPyHTA MPOU3BOAUTCS UX 3aLIUTA JEPEBIHHBIM KOPOOOM (Min
GyTiIsipoM) ¢ MOABECKOH K TEepeOpONICHHBIM Yepe3 TpaHIIe Tpydam (MporoHam), CKpyTKaM H
TSOKaMU € TpaBepCaMH, CEYEHUsI KOTOPBIX ONpPENENIIOTCs MPOEKTOM. YKIIaaKa BOJOIIPOBOIHBIX TPYO B
3aBUCHUMOCTH OT HAJIMYMS U KOJIMYECTBA NHKEHEPHBIX CETEeH U OTMETOK MX 3aJI0KEHHS TPOU3BOIUTCS
CeKIMSIMM WJIM OTJCNIbHBIMU TpyOaMu, 3aBOJ UX NOJ KOMMYHHMKAIlMM C TOM WJIN JPYro CTOPOHBI.
[Tpumep nepeceuerns TpyOOIIPOBOIA MTPH MPOKIAIKE MOI3EMHBIX KOMMYHHKAIMKA ¢ KabeneM CBS3H U
JJIEKTPOKAOEIISIMU MPEICTaBIEH Ha PUCYHKE 5.9, a cxema 3alMThl ceTel BOAONPOBO/Ia, KaHAINU3ALUHU U
ra3ornpoBojia — Ha pucyHke 5.10.

BekpbiTHE MH)XKEHEpPHBIX CETEHl paspellacTcsl MpU HaJIMYUMM OpJAepa M HapsAl-IONyCKa B
OPUCYTCTBUHM MPEJICTAaBUTENEH SKCIUIYaTUPYIOIIUX OpraHU3aluil TOJIBKO I0CJI€ YTOYHEHUs HX
pacnojioxkeHusi Ha Tpacce mypdoBaHuemM. PaboTel cieayeT npou3BOIUTh BPYUHYIO 0€3 MpUMEHEHUs
JIOMa MU KUPKH.
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5.6. UcnbiTanue u c1aya TpyooOnpoBoa0B

Ucneiranne Hanopasix HIIBX BogompoBOMOB HAANIEKUT MPOU3BOAUTH C y4ETOM OOIIMX
tpeboBanuii CHull 3.05.04-85* Ha npoyHOCTH W IUIOTHOCTH (F€PMETUYHOCTH) TUAPABINYECKUM
CIOCOOOM.

JlomyckaeTcsi MCIIBITAHWE BOJIONIPOBOJIOB MHEBMATHUECKHUM CIIOCOOOM (CXKAThIM BO3IYXOM),
IIPH STOM TMOPSIOK MPOBEACHHS paboT U TpeOOBaHUs OE30MACHOCTH YCTAHABINBAIOTCS MTPOSKTOM.

Benuunna mpenBapuTeIbHOTO HCIBITATEILHOTO (M30BITOYHOTO) THUIPABIMYECKOTO ABIICHUS
Ha TPOYHOCTh, BBIMOJHAEMOIO JI0 3aChIIKM TpaHIIEM W YCTAHOBKH apmaTypbl (THUIPaHTOB,
MIPEIOXPAHUTENIBHBIX KJIANaHOB, BAaHTY30B), JO/KHA OBITH paBHA pacyeTHOMY pabodemy J1aBIICHHIO
IUTSL TaHHOTO TuTa TpyO ¢ ko3 dummentom 1,5.

BennunHa OKOHUYATEIBHOTO HCIBITATEIFHOTO THAPABIWYECKOTO JABJICHUS HAa TPOYHOCTD,
BBITIOJTHSAEMOTO TIOCJE€ 3aChIIKM TPAHIIEM W 3aBepIIeHUS Bcex paboT Ha JaHHOM Yy4YacTKe
TpyOOIIPOBOJIa, HO O YCTAHOBKHU THJIPAHTOB, MPEAOXPAHUTEIBHBIX KIJIAIAHOB M BAHTY30B, BMECTO
KOTOPBIX Ha BpeMsi UCHBITAaHUS YCTAHABIMBAIOTCS 3arfylIKH, JOJDKHA OBITh PaBHA PacueTHOMY
JABJICHUIO JIJIsl JAaHHOTO THMa Tpyd ¢ koaddurmentom 1,3.

Tpy6ompoBoasl u3 pactpyonsix HIIBX TpyO HezaBHCMMO OT croco0a HCIBITaHUS CIIEAyeT
UCHBITHIBATh IpHU JuiHE He Oonee 0,5 KM 3a OJIMH MpHeM, NpU OOJbIIEH UIMHE — y4acTKaMH He Oolee
0,5 xm. IIpu cooTBeTCTBYyIOIIEM OOOCHOBAaHMM B MPOEKTE JOMYCKAETCS HCIBITAHUE YKa3aHHBIX
TpyOOIIPOBOJOB 3a OJUH TMpHUEM MpHU JUIMHE A0 | KM MpHU YCIOBUHU, YTO BEIMYMHA JIOMYCTUMOTO
pacxojia 100aBICHHOM BO/IBI TOJDKHA OMPEAENIATHCS Kak s ydacTKa JUTHHOH 0,5 kM.

Jlo mpoBenenus ucnbiTanus BoaonpoBooB w3 HIIBX TtpyO ¢ pacTpyOHBIMU COETUHEHUSIMH,
VIUTOTHSIEMBIMH PE3WHOBBIMH KOJBI[AMH, IO TOpIlaM TPyOONpoBOAa M Ha OTBOJAX HEOOXOIUMO
yCTpauBaTh yIopsl. TpyOonmpoBOI JOKEH OBITH IPUCHINTAH (KPOME CTHIKOB) Ha BRICOTY 80 cMm.

IIpenBapuTenbHOE THApaBIMYECKOE HCIbITaHue BojomnpoBonoB u3 HIIBX Tpyd crnenyer
MPOU3BOJIUTH B CIEAYIOLIEM MOPSIIKE:

. TPYOOIIPOBO/T 3aNIOHUTH BOJIOW U BBIIEPKATH 0€3 JaBJICHUS B TEUCHUE 2 U;

. B TpyOOIIPOBOJIE CO3/1aTh UCIBITATEIIBHOE TaBJICHUE W TIOICP)KUBATh €ro B TeueHue 30
MHUHYT;

. WCIIBITATEIPHOE JABJICHUE CHHU3UTH JIO PAacUETHOTO pabodero W MPOU3BECTH OCMOTP

TpyOomnpoBoa. Beinepkka TpybonpoBoaa mo pabounM AaBIeHHEM IPOU3BOIUTCS He MeHee 0,5 u.

Beuny nedopmaruu 00og0uku TpyOoOnpoBoia HEOOXOAUMO MOIIEPKUBATh B TPYOONPOBOE
UCTIBITaTENbHOE UK paboyee JaBlieHUE MOJAKAYKOW BOJIBI.

Tpy6omnposoa u3 HIIBX Tpy® cumTaercs BblAEp)KaBLUIMM MpPEABAPUTEIBHOE I'MIPABINYECKOE
UCTIBITAHWE, €CITM TIOJ HCHBITAaTEeIbHBIM JIaBJICHHEM He OOHapy>KeHO pas3pblBOB Tpyo U
COEJMHUTEJIBHBIX JIeTalieil, a moa pabouuM J1aBleHueM — He 0OHApYKEHO BUAMMBIX yTEUeK BOJIbI.

[TpoBeeHne OKOHUATETBHOTO THAPABIMYECKOTO MCTIBITAHUS HEOOXOAMMO HaYMHATH HE paHee
yeM 4epe3 48 yacoB ¢ MOMEHTA 3acChIIIKM TPAHIIEH M HE paHee 4eM depe3 2 yaca M0ciie 3al0IHEHUs
TpyOOIPOBO/Ia BOAOH B CIIEIYIOIIEM MTOPSIKE:

. B TpyOONpOBO/E CieyeT Co3/1aTh AaBICHUE, paBHOE paboueMy JaBJICHUIO AJIS JaHHOTO
TUMNa TpyO, U MOJAEPKUBATh €ro 2 yaca; IpHU NajJeHuu JaBieHus B 3ToT nepuon Ha 0,02 Mlla (0,2
KIC/CM”) IPOMU3BOIUTCS TIOAKAUKA BOJIB

. JaBJIeHHWE TMOJHUMAIOT J0 YPOBHS HMCHBITATEIHLHOTO 3a mepuoa He Oosee 10 MuH. u
MO/JICPKUBAIOT €ro B TeueHue 2 vacoB. [Ipu magenun maBnenus B 3ToT nepuoa Ha 0,02 MIla (0,2
Krc/cM”) TIPOM3BOINTCS TOKAYKA BOJIB

. 1OCJI€ TOTO 3aMepsieTcs yTedka BObl IIyTeM 3aMepa KOJIMYECTBa BOJbI, 100aBICHHOM
JUISL TTO//IeP>KaHUsl UCIIBITATEIbHOTO AABJICHUS.

Tpybonposox u3z HIIBX TpyO cuuTaeTcsi BBIAEPKABUIMM OKOHYATENbHOE THIPABINYECKOE
UCTIBITAHWE Ha IUIOTHOCTh, €CIIM TPH HWCHBITATEIHHOM JaBlICHUH (aKTUUECKas yTedKa BOJIBI M3
TpyOOnpoBo/ja He OyeT NPEeBBIIATh JONYCTUMbIX BEIMYUH, YKa3aHHbIX B Tabauue 5.2.
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Tabmuua 5.2. JlonycTuMmas BeIMYMHA YTEUKHM Ha YYacTKe BOJONPOBOJAA JJIMHOW 1 KM H3
pactpyOnbix HanopHbix HIIBX Tpy6

Hapy>xHblit tuamerp tpy0, MM Bpewms, u
90-110 0,6-0,7
160 1,05
225 1,4
315 1,7
400 1,95
500 2,2

I'mapaBnuueckoe HCHBITAaHWE TPYOONpPOBOJA  BOJOMPOBOJA HAa IUIOTHOCTH — CIIEAYET
IIPOU3BOJIUTH B cTporoM cootBercTBUU ¢ TpedboBanusamu CII 40-102-2000 u CHull 3.05.04-85.

ITneBmMaTnueckne wucneitanus HIIBX TpyOonpoBoJOoB NpOM3BOAST IIpU HA3eMHOM M
HaJ[3¢MHOW MX MPOKJIAAKE B CIEAYIOIIMX CIydasx: TeMIepaTypa okpysaromero Bo3ayxa Humxke 0°C;
IPUMEHEHHE BOJBI HEAOMYCTHUMO 10 TEXHUYECKHUM MPHYMHAM; BOJIa B HEOOXOIUMOM [T MCTIBITAHUH
KOJIMYECTBE OTCYTCTBYET.

[opsimox mHeBMaTndeckux ucnbitanuii HIIBX Tpy©6onpoBo10B U3 MOJMMEPHBIX MaTEPUATIOB U
TpeOoBaHUs 0€30IaCHOCTHU IPHU MCIIBITAHUSAX YCTAaHABIMUBAIOTCS IPOEKTOM.

[Tocne mpoBeneHUsI MCTBITATENbHBIX Pa0dOT pe3yabTaThl 3alMCBIBAIOTCS B JKypHAJBI padoT C
o(opMIIEHHEM COOTBETCTBYIOLINX AKTOB.

[lepen cmaueii B skcmuryaranuio TpyoompoBos Bogonposoga u3 HIIBX tpy6 nomkeH ObITH
IIPOMBIT NMUTHEBOM BOJOW. IIpOMBIBKY cienyeT BeCcTH 1O TeX IOp, MOKAa BOJAA, BBIXOASAIIAS U3
TpyOOMnpoBO/a, HE OyIET YIOBIETBOPSATH HOPMATHUBHBIM TPEOOBAHUSM.

6. TPEBOBAHUS K KAYECTBY U IPUEMKE PABOT
6.1. BxoaHoii KOHTPOJIb

[Ipu BXOmHOM KOHTposie paboueill JOKyMEHTAIlMH JOJDKHA IPOU3BOJHUTHCS IPOBEpKa e€e
KOMIUIEKTHOCTH UM JIOCTaTOYHOCTH COZepkalleiics B HeH TeXHHYecKoH uHpopManuu amis
MIPOM3BOJICTBA PadOT.

IIpy BXOIHOM KOHTpOJIE II€pE] HA4aJlOM MOHTaXa IPOU3BOAUTCA KOHTPOJIb KadecTBa
IPUMEHSEMbIX MAaTepHalioB, TPYOHBIX 3arOTOBOK, M3MEPUTEIbHBIX HHCTPYMEHTOB, NPU KOTOPOM
BHEIIIHUM OCMOTPOM YCTAHABJIMBAETCS COOTBETCTBHE HX TPEOOBAHUSAM CTAaHAAPTOB WIN JAPYIHX
HOPMATUBHBIX JIOKYMEHTOB U paboueil TOKyMEHTAllWH, a Tak)Ke HAJHMYUEe M COJAEp)KaHHe MacropToB,
CepTU(PHUKATOB U IPYTUX COMPOBOAUTENBHBIX JOKYMEHTOB.

TpyOs1, coenuHMTENbHBIE neTamu u 3nemeHTsl u3 HIIBX, mpumensempie B cucTeMax
BOJIOCHA0KEHUs], YIUIOTHUTENIbHBIE MaTepHalibl, BEIleCTBA JJIsI CMa3Kd M Mp. JOJDKHBI HMETh
cepTu(dUKaThl WM TEXHUYECKUE CBUIETENbCTBA U TUTHEHNYECKUE 3aKITF0UECHHUS.

BxogHolt KOHTponb KadyecTBa TpPy0 M COEAMHUTENBHBIX JeTajed  OCYyLIECTBISAETCS
CTPOUTENIbHO-MOHTA)KHOM OpraHu3alfeil, IOMyIIEeHHOM K BBIIIOJIHEHUIO pabOT MO MOHTaXy
TpyOONPOBOJOB U3 MOJMMEPHBIX MAaTEPHAJIOB U BKIIIOYAET CIEAYIOIIUE ONEpaluu:

. IIPOBEPKY LIEIOCTHOCTH YIAKOBKU;

. IOPOBEPKY MAapKUPOBKM TpyO0 M COEJUHMTENbHBIX JeTaleil Ha COOTBETCTBHE
crienpUKAIIN TIPOCSKTA;

. BHEIIIHUI OCMOTp HAapyXXKHOM MOBEPXHOCTHU TPYO M COECAMHUTENBHBIX JeTalel, a TaKkxKe
BHYTPEHHEHN IIOBEPXHOCTH COCIMHUTEIIBHBIX JIETaNCH;

. M3MEPEHHUE U COIIOCTABIIEHUE HAPY)KHBIX U BHYTPEHHUX JUAMETPOB U TOJILIMHBI CTEHOK

TpyO ¢ TpeOyeMbIMU MO MPOEKTy. M3Mepenus cieayer Npou3BOAUTh HE MEHEE YEM I10 JIBYM B3aUMHO
NEPHEHAUKYJIAPHBIM AuameTpaMm. Pe3ynbrarsl M3MEpEeHMM NOJDKHBI COOTBETCTBOBATH BEIMYMHAM,
YKa3aHHbBIM B TEXHUYECKON JOKYMEHTAIMU Ha TPYObl U COeUHUTENbHBIE 1eTanu. OBajIbHOCTh KOHIOB
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Tpy0 ¥ COEIMHUTEIbHBIX JeTaled, BBIXOAAIIAs 3a NpeAeibl JOMYCKAaeMbIX OTKJIOHEHUH, He
paspemiaercs.

Bce T1pyObl M COeIMHHUTENbHBIE JETadM WMIOPTHOTO IPOM3BOJACTBA JIOJDKHBI HMETh
TUTHEHUYEeCKUI cepTU(UKAT CAHUTAPHO-3MUAEMHOIOTMYECKOr0 Ha/130pa U cepTHU(HUKAT KayecTBa.

He nomyckaercss MCmonb30BaTh Ui CTPOUTENBCTBA TPYObl M COCTUHHUTEIbHBIC ICTAIH C
TEXHOJOTMYECKUMH JeQeKTaMHu, LapanMHaMd M OTKJIOHEHUSMHU OT JOMYCKOB OoJjblle, YeM
IPEyCMOTPEHO CTaHIapPTaMU WM TEXHUYECKUMHU yCIOBUAMM.

[Ipu oOHapyx’eHUH TPEUIUH B Telie TpyO, Ha IIaJIKUX KOHIIaX U pacTpyOax, CKOCOB Ha KOHIAX
TpyO TpyObI OpaKyroTCs.

[Ipu BHU3yanbHOM OOHapyXeHHU (TPU PACTSHKEHUU KOJIEL BPYYHYIO) HAaJIpe30B B PE3HMHOBBIX
KOJIBLIAX WJIM APYTHX 1e(hEeKTOB KOJbIIa OpaKyroTCs.

Pe3ynbTaTthl BXOAHOTO KOHTPOJISI JOJKHBI ObITh 3aHEceHbl B <«OKypHanm BXOJHOro yuyera H
KOHTPOJISl KauecTBa MOJyyaeMbIX JeTaneld, MaTepuanoB, KOHCTPYKIMA U 000pYyA0BaHUS.

6.2. IIpon3BOACTBECHHBII 1 ONEPALMOHHBII KOHTPOJIb

ITpu mpousBoacTBe pabOT MO MOHTaXy HapyKHBIX cerell BojocHaOxkenus mu3z HIIBX tpy6
HEOOXOIMMO BECTH CTPOTMH KOHTPOJIb KadecTBa INPUMEHSEMBIX MAaTepuUasoB, W3AEIMH U
000pyoBaHus1, COOIOICHUS TEXHOJIOTHH BBITTOTHEHUS padoT.

KonTpons kadecTBa paOOT MO MOHTaXy HapyXHBIX CeTed BOJOINPOBOJA BBINOJIHAIOT B
coorBercTBUM ¢ TpeboBanusmMu CHull 12-01-2004 «Opranuszamus ctpoutensctBa» 1 CHull 3.05.04-
85* «Hapy>kHbIE CETH U COOPYKEHUS BOJOCHAOKECHUSI 1 KaHATH3AIIUN.

[Tpon3BOACTBEHHBII KOHTPOJIb Ka4eCcTBA padOT TOJKEH BKIIIOYATh BXOJHON KOHTPOJIb padoueii
JNOKYMEHTAllUH, W3JeNuil, MaTepuajoB U O00OPYAOBaHMs, ONEPALMUOHHBIM KOHTPOJIb OTIEJIBHBIX
CTPOUTENBHBIX MPOLECCOB U MPOU3BOJACTBEHHBIX ONEPALMH U OLEHKY COOTBETCTBMSI BBIIIOJHEHHBIX
paboT 0 MOHTaXXy HapyHbIX CeTell BOJIONPOBO/A.

IIpn omepanMOHHOM KOHTpOJIE TPOBEPSIIOT BCE ONEPALUU 10 MOHTaXY HapyKHBIX CETeH
BOJIONIPOBOAA B cooTBeTcTBHH ¢ TpeOboBanusimu CHull 3.05.04-85.

[Ipoknaaka HaOPHBIX TPYOOIPOBOIOB IO MOJIOTOM KPUBOM 0€3 TPUMEHEHUSI COSAMHUTEIIBHBIX
neTajgeid JomycKaeTcs Ml pacTpyOHbIX TpPyO €O CTHIKOBBIMH COEJUHEHUSMH Ha PE3UHOBBIX
YIUIOTHUTENSAX C YIJIOM OBOPOTA B KaXKIAOM CTBIKE HE OoJjiee ueM Ha 2°.

IToBOPOT Tpacchl TakkKe MOXKET ObITh OCYLIECTBIIEH 3a cueT u3ruba TpyObl ¢ MUHHUMAJIbHBIM
paanycoM.

IIpu npoxnagke TpyOOIPOBOIOB Ha MPSMOJUHEHHOM Y4YacTKe TPACChl COEAMHSEMBbIE KOHIIBI
CMEXHBIX TPYO IOJDKHBI OBITh OTIEHTPUPOBAHBI TaK, YTOOBI HIMpUHA pPAacTpyOHOH mienu Oblia
OJIMHAKOBOM 1O BCEU OKPYKHOCTH.

Pe3nHOBBIC YIUIOTHUTENHM A1 MOHTaXXa TPYOONPOBOJOB B YCIOBUSX HH3KUX TEMIEpaTyp
Hapy>KHOT'O BO3JyXa HE JOIYCKAeTCsl IPUMEHATH B IPOMOPOKEHHOM COCTOSIHUH.

Coenunenne HIIBX Tpy0 ¢ TpyOamu U3 Ipyrux MaTepHaiioB (CTaIbHBIMH, YyTYHHBIMU H JP.)
CJIEyeT BBIIOJIHATHE HAa pa3beMHBIX coequHeHUsX. [Ipy moa3emMHON NMpOKIAIKe TaKUe COEIWHEHUS
CJIelyeT yCTaHaBIMBATh B KOJIOLaX.

Kpennenne apMaTypel K CTEHKaM M JHHILY KOJIOALIA WIA KaHajla CIEAYyeT NPOU3BOIUTH C
MOMOIIbIO aHKEPHBIX OOJITOB U XOMYTOB.

Ilepeceuenne TpyOONpOBOJOM CTEHOK KOJIOALEB, CTEH WM (DYHIAMEHTOB 3/aHUil ciexyer
npeaycMaTpuBaTh B CTaJbHBIX WJIM IUIACTMAcCOBBIX (yTispax. 3a3op Mexnay GyTaspoM u
TpyOOIPOBOJIOM 3aI€JIBIBAECTCS BOJAOHETIPOHUIIAEMBIM 3JACTUYHBIM MaTE€pPHaIOM, IPEAOTBPALIAIOIIUM
NIOTIaIaHKe BJIATH BHYTPH PyTisipa.

OmnepanroHHBII KOHTPOJIb KayecTBa paboT Mo yCTpoUCTBY ceTel Bogonposoa u3 HIIBX tpy6
JOJKEH BBIMOJHATHCS B cooTBeTCTBUMM ¢ TpeboBanusmMu CHull 12-01-2004 «Opranusanus
CTPOUTEIILCTBAY.

[IpuemMky B 3KcIulyaTanuio TPYOOIPOBOJAOB HEOOXOIUMO MPOBOAUTH, PYKOBOJICTBYACH
ocHoBHbIMM nonoxeHusmu CHull 3.01.04-87, a Taxxe CHull 3.05.04-85%*. Ilpu wucnbiTanuu
TPYOOIIPOBOJOB BOJIOCHAOXKEHHUS U CAAaue UX B AKCIUTyaTallMI0 CTPOUTENIbHON OpraHu3aluu JIOJIKHBI
COCTaBJIIATHCS:
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. AKThI Ha CKPBITHIE pa0OTHI (10 OCHOBAHUIO, OTIOPAM U CTPOUTEIBHBIM KOHCTPYKIIHSIM Ha
TpyOOIIPOBOJAX | T.1I.);

. aKThI HAPYKHOTO OCMOTpa TPYOOIPOBOIOB U IIEMEHTOB (y3JI0B, KOJIOALEB U T.1.);

. aKThl UCTIBITAHUN HA IPOYHOCTH U MJIOTHOCTH TPYOOTIPOBOIOB;

. AKThI Ha TPOMBIBKY U JI€3UH(EKIINIO BOIOTPOBOIOB;

® YCTAHOBJICHUEC COOTBCTCTBUA BBINIOJIHCHHBIX pa60T IMPOCKTY;,

. aKThI BXOJHOTO KOHTPOJISA KauecTBa TPYO U COCTMHUTENBHBIX JeTaleH.

7. TPEBOBAHMUSA BE3OITACHOCTHU U OXPAHBI TPYJIA,
3KOJIOTMYECKOM U MMOKAPHOM BE3OITACHOCTH

[Ipn mpousBojacTBE pabOT MO MPOKIAIKE HAPYKHBIX CETed BOJOMPOBOJA CBSI3aHHBIX C
pasMeleHueM pabouyux B TpaHIIEe, MOTYT BO3HMKHYTH CIEIYIOIIME OINacHble U BpEIHbIE
MIPOU3BOJICTBEHHBIE (DAKTOPBI:

. oOpyIIaronMecs TOpHbIe TOPObI (TPYHTHI);

. MaJarore mpeaMeThl (KyCKH IMOPO/Ib);

. JBYDKYILMECS] MAIIMHBI U MX pabOYHe OPTraHbl, a TAKXKe MepeIBUTaeMble MU ITPEIMETHI,

. pacmoyioxkeHue pabovero Mecta BOJIM3M Tiepenaaa mo Beicore 1,3 M u Goiee;

. MOBBIIIEHHOE HANpSHKEHWE B AJIEKTPHUUECKOW LENH, 3aMbIKaHHE KOTOPOW MOXKET
MIPOM3ONTH Yepe3 TEJo YEIIOBEKa;

. XUMHUYECKH OTACHBIE U BPEAHbIE TPOM3BOACTBEHHBIE (PAKTOPHI.

JInst mpeaynpexaeHus] BO3JCUCTBHS Ha PAaOOTHUKOB OMACHBIX M BPEIHBIX MPOU3BOICTBEHHBIX
dakTopoB 0€30MACHOCTh PAa0OT TMPH YKIAAKE TPYOONpPOBOJAOB M pa3MEUICHHH padOYMX MECT B
TpaHIliee J0JDKHA ObITh 00eCIeueHa COOI0ICHHEM CICIYIONIMX MEPOTIPHUSTHII [0 OXpaHe Tpy/a:

. coOumosieHre 0e30MacHO KpPYTHU3HBI HE3aKPEIUIEHHBIX OTKOCOB TPAHIIEH C y4eToM
Harpy3Ky OT MalllH U TPYHTA;

. BbIOOp THIIOB MAIIMH M CPEJICTB MaJOM MEXaHWM3alMH, IPUMEHSAEMBIX NpU YKIAJKe
TpYyO, U MECT UX YCTAaHOBKU;

. JIOTIOJTHUTEIIHLHBIE MEPOTIPUSTHS IO KOHTPOJIIO U 00ECTICYCHHIO YCTOWYMBOCTH OTKOCOB
B CBSI3H C CE30HHBIMU M3MEHEHUSIMU;

. OIpE/IeNIEHNE MECT YCTAHOBKM U TUIIOB OIPakIE€HUN KOTJIOBAHOB M TPAHILEH, a TaKkkKe

JIECTHHII JUISI CITycKa paOOTHHUKOB K MECTy paboT.

K BeImosHEHWIO pabOT MO MOHTAXY HAPYKHBIX CETEH BOJOMPOBOJA JOMYCKAIOTCS JUIA HE
Monoxke 18  mer, wuMeromue NpodecCHOHANbHBIE  HABBIKM, MPOIIEAIINE  MEAMIIMHCKOE
OCBHJICTEILCTBOBAHNUE W TMPU3HAHHBIC TOJHBIMH, MOJYYHBIIAE 3HAHHS 1O OE30MacHBIM METOJaM H
npuemam Tpyaa coriiacio 'OCT 12.0.004-90 «CCBT. Opranuzamus oOy4deHus: 6€30MacHOCTH Tpya.
OO01mure MoJIoKEHU», CIAaBIINE dK3aMEHbI KBATU(PUKANMOHHOW KOMICCHH B YCTAaHOBIICHHOM TOPSITKE
U TIOJTy4YMBIINE COOTBETCTBYIOIINE YIOCTOBEPEHUSI.

Ilepen nOmMycKOM K CaMOCTOSITEIILHOMY BBIIOJIHEHHIO PA0OT ¢ pabOYUMHU MPOBOIUTCS
MEPBUYHBI HMHCTPYKTaX Ha paboueM MecTe Mo 0e30macHOMY MPOM3BOJACTBY pabOT C 3amHChio
pe3yabTaTOB MHCTPYKTaXKA B «OKypHall perucrpaiuu MHCTPYKTaxa Ha pabodueM MECTe».

BHOBb mpuHUMaemble Ha pPabOTy AODKHBI TPOWTH BBOIHBIA WHCTPYKTaX C 3allUChIO B
«OKypHai peructpaiiii BBOJHOTO HHCTPYKTaXKa MO OXpaHe Tpyaay.

HaxoxaeHne mocTopoHHUX JIOJICH B 30HE pabOT HE JOMYCKAETCsl.

Cryck pabo4mx B TPaHIICKD W WX MOJBEM JODKCH BBITOJHATHCS 1O TparaM IMUPHHOW He
meHee 0,6 M WIM WHBEHTApHBIM JIECTHUIIAM, YCTAaHOBIICHHBIM 3a TpAaHHICH OMACHOW 30HBI A
MPOX0/1a JItoIeH Mpu paboTe MaIlIHH.

[lepen nomyckom pabouux B KOTJIOBAaHBI WM TpaHIIEH ToyOuHOM Oonee 1,3 M JomkHA OBITH
MIPOBEPEHA YCTOMUYUBOCTh OTKOCOB MJIM KPETUICHHSI CTEH.

K ynpaBneHuio cTpouTeNbHBIMU MallMHAMU 3allpeliaeTcsl JOMyCKaTh pabounx, HE UMEIOIIUX
YAOCTOBEPEHU HAa TPABO YNPABJIEHUS MAITUHOM.

[IpoHoCHUTH Tpy3bl KpaHaMu B 30HE pabOTHI Jrojael 3ampemaercsa. Ha mecte paboT MOIKHBI
OBITH BBIBEIICHBI IPEIYIPEAUTEIbHBIC 3HAKH.
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VYcTaHOBKa, OCBUAETEIBCTBOBAHUE, NMPHUEM B SKCIUIYaTallMI0 IPY30MOIbEMHBIX YCTPOUCTB
ocymectBisiercss cornacHo Tpedoanusm [Ib 10-382-00 «IlpaBuna yctpoiictBa u Oe3omacHOU
9KCIUTyaTalluy rpy30MoabeMHbBIX KpaHoB» Poctexnanzopa Poccun.

Paboure 30HBI M y4acTKH TMPOM3BOJCTBA pabOT B HACENICHHBIX IYHKTaX WJIM Ha TEPPUTOPHUH
JEMCTBYIOIMX OpraHU3aluii, KOTOPBIE BBIXOJAT Ha YJIMIIBI, TPOE3/Ibl, BO ABOPHI HACEICHHBIX MTYHKTOB,
a TaKke B JPYrHX MecTaX BO3MOXKHOTO JIBIKEHHS JIOJEeH M TpaHCIopTa BO M30eXaHHE J10CTyma
MOCTOPOHHUX JIMIL, JOJDKHBI OBITH OTPaXI€HbI 3aIUTHBIMU orpaxkaeHusmu cornacHo 'OCT 23407-78
C YCTaHOBKOM Ha HUX XOPOIIO BUAMMBIX KaK THEM, TaK U B TEMHOE BPEMsI CYTOK MPEIYIPEAUTEIbHBIX
Ha/IIMCeH, a B HOUHOE BPEMS — U CUTHAJIbHOE OCBELICHHUE.

BpemeHHOe 31€KTpOOCBEIIeHHE CTPOUTEIBHON IUIOMIAJKH, YYaCTKOB paboT, pabouux MecT,
IPOE3/10B U MPOXOJI0B K HUM B TEMHOE BpeMsi CYTOK JI0JKHO oTBevarh TpedoBanusm ['OCT 12.1.046-
85. OcCBemEeHHOCTh JO0KHA OBITh PAaBHOMEPHOW, O€3 CIeIsIIero JIeHCTBUS OCBETUTEIBHBIX
npucnocoOieHnii Ha paboratromux. CTpouTenbHOE NPOU3BOJACTBO B HEOCBELICHHBIX MECTax He
nomyckaercsi.  [IpoeKT  BpeMEHHOro  3JEKTPOOCBELIEHHUS  BBINOJHAET  CHEIUAIU3HpPOBaHHAS
OpraHu3aIys 1o 3aKa3y MoIpsIIhKa.

CknamupoBanue HamopHeix Tpydo wu3 HIIBX 10omKHO COOTBETCTBOBaTH TPEOOBAHUSM
HOPMATHUBHBIX IOKyMEHTOB.

[Ipu omyckanum TpyO B TpaHIICIO C TTOMOIIBIO BEPEBOK HAaXOXKJIeHHE pabounx B 30HE pador (1
JUTHHA TPYOBI + 3 M) HE IOMyCKaeTCs.

[Ipu pabote B KoNoALIaX, KaMepax MOJKHBI ObITh MPUHATH MEPHI, 00ECIEUNBAIOIINE TTOTHYIO
0€301aCHOCTb JIIOJCH.

TpyOs1, natpyOoku u aetanu u3 HIIBX B mporiecce MOHTaXka 1 AKCIUTyaTalliy HE BBIJCISIOT B
OKPY’KaIONIYIO Cpely TOKCHYHBIX BEIIECTB M HE OKa3bIBAIOT BPEJHOTO BIUSHUS Ha OPraHU3M YeJIOBeKa
MIPU HETIOCPEACTBEHHOM KOHTakTe. PaboTa ¢ HUMHM He TpeOyeT 0COOBIX Mep MPEeAOCTOPOKHOCTH.
Kiacc onacnoctu — 4 o I'OCT 12.1.007-76%*.

PaGoTHukm, 3aHATBHIE Ha paboTax MO OOE3KUPUBAHUIO TPYOOTPOBOJOB, JOJKHBI OBITH
o0ecreyeHbl COOTBETCTBYIOIIMMH IPOTHUBOTa3aMH, CIELOACKION, pyKaBUIIAMH M PE3MHOBBIMHU
nepyaTkaMu, a MECTO MPOBEACHHsI 00€3KUPUBAHUS HEOOXOIUMO OTpauTh U OOO3HAYUTH 3HAKAMU
0€30MMacHOCTH.

K pabore c »snekTpuduuupoBaHHBIM HWHCTPYMEHTOM JOIYCKAlOTCA TOJNBKO padouue,
npomeamue crenuanbHoe odyuenue cormacHo 'OCT 12.0.004-90 «CCBT. Opranuzanus oO0ydeHus
Oe3omacHocTy Tpyaa. OOmIMe MONOXKEHUsS» W TEpPBUYHBIM HHCTPYKTaX Ha pabodyeM MecTe MO0
0e30MmacHOCTH U oxpaHe Tpyza, uMeroue 11 rpymnmy no anexrpobde3onacHOCTH.

[lepeHocHBIE DIEKTPOMHCTPYMEHTHI, DJIEKTPOMEXAHU3MbI, CBETHJIBHUKU JIOJKHBI HMETh
HanpspKeHue He Boille 42 B.

PaGoune, paGoTaromue npy MOBBIIIEHHON 3aMbUICHHOCTH U 3ara30BaHHOCTH BO3yXa paboueii
30HBI, JOJDKHBI OBITH OOECIIeYeHbl MHIMBUAYAIbHBIMH M KOJUIGKTUBHBIMH CPEACTBAMH 3aIUTHI 110
I'OCT 12.4.011-89 «CCBT. Cpenctna 3amuThl padoTtarommx. O0mme TpeOoBaHUs U KJIaCCU(PUKALIHS.

[Tpu pabote cnenyer cobmonars TpedoBanus 1116 01-03 «IIpaBuna noxapHoii 0e30macHOCTH
B Poccuiickoit ®enepaumn» u ['OCT 12.1.004-91* «CCBT. Iloxapnas Oe3zomacHocTh. OOImue
TpeOOBaHU Y.

B cnydae BO3HMKHOBEHHS TIOKapa €ro cleayeT TYIIUTh OOBIYHBIMU CpPEACTBAMHU
MOXKAPOTYIIEHHs, a TPH TOXAape B 3aKPBITOM IIOMEIIEHHH CJEIyeT NPUMEHSATh H30JMPYIOIINe
MPOTUBOTA3bL.

[IpenBapuTenbHble TUAPABINYECKUE U THEBMAaTHUYECKUE UCTIbITaHUS TpyOonpoBoaoB u3 HIIBX
Ha TUIOTHOCTh CIEAYET MPOU3BOAUTH TMOCTE HAAEKHOW MPUTPY3KH TPYHTOM BbicOTOH 0,8 M Mexay
pacTpyOHBIMH COEIMHEHUSIMH HCIIBITHIBAEMOTO TPYOOIPOBOAA W YCTPOWCTBA YIOPOB MO MX KOHIIAM
Ha MOBOPOTaX M OTBETBICHMX. [Ipy UCHIBITAHUAX 3ampeliaeTcs CTy4arh 1Mo Tpydam U CABUTATH UX C
MecTa.

OcmoTp TpyOOIPOBOIOB pa3pemiaeTcs MPOU3BOIUTh TOIBKO MOCie CHIKEHUs AaBnenus 1o 0,3
Mlla, a ycrpaneHue neeKTOB MPOU3BOAUTH IIOCIE CHUKCHHUS JaBICHHS B TPYOOMpPOBOIAX IO
aTMOC(epHOro.

[Tpr MOHTaXX€ M WCIIBITAHUSX TPYOOIPOBOJIOB 3AIPEIIACTCS MPUCIOHITh K HUM JICCTHHUIIBI H
CTPEMSIHKH, XOAUTH 110 TpyOompoBoay. 3anpeniaercs 0OCTYKUBaTh TPYObl MOJIOTKOM WJIM OTTSATHUBATh
UX OT CTCHOK TPaHIIIEH WM CTPOUTEIBHBIX KOHCTPYKIINH.

38



.
XMoo
IIpu MoHTax<e HapyXHbIX ceTeil BogomnpoBoaa u3 HIIBX Heobxonumo co0iroaaTe TpeOOBaHUS
0€30I1aCHOCTH U OXPaHbl TPY/a, IKOJIOTUYECKOM U NOXKapHOHW O€30I1aCHOCTH COIJIACHO:

. CHull 12-03-2001 «be3onacHoctb Tpyaa B crpoutenscTBe. Yacts 1. OOmue
TpeOOBaHUY;

. CHulI 12-04-2002 «be3onacHocTh Tpyna B cTpoutenbere. Yacte 2. CTpouTesbHOE
IIPOM3BOJICTBOY;

. I'OCT 12.0.004-90 «CCBT. Opranmzamusi odydeHnus Oe3zomacHoctd Tpyna. OoOumrue
TIOJIOKECHUS,

. I'OCT 12.1.004-91* «CCBT. IToxxapnas 6e3onacHocTb. O01Iue TpeGoBaHusm»;

. [1I16 01-03 «IIpaBuna noxxapHoii 6e3onacHocT B Poccuiickoit denepannny;

. [HOT P M-016-2001 «MexoTpacieBble MpaBWwia I0 OXpaHe Tpynaa (IpaBuia
0€30MacHOCTH) MPHU IKCILTyaTaIH dJIEKTPOYCTAHOBOK),

. CIT 12-135-2003 «be3zonacHocThs Tpyzna B CTpoUTENnbCTBE. OTpaciieBble THUIIOBBIE
MHCTPYKIUU IO OXpaHe Tpyaan;

. CanlluH 2.2.3.1384-03 «I'urnennueckue TpeOOBAHUS K OpPraHU3AIMH CTPOUTEILHOTO

MIPOU3BOJICTBA M CTPOUTENBHBIX PabOT.
8. TPAHCITIOPTUPOBAHUE U XPAHEHHUE. TAPAHTUU U3T'OTOBUTEJISA.

Hamopnsie TpyOb1 1 coenuauTenbubie Aetanmu u3 HIIBX mMoryTt TpancmopTupoBaThCsl TH00BIM
BUJIOM TpaHcmopTta B cooTBeTcTBUH ¢ TpeboBanusmu ['OCT P 51613-2000, a Ttaxxe TY 2248- 056-
72311668-2007 u mpaBUJIaMH MEPEBO3KU TPY30B, TEXHUUECKUMH YCJIOBHIMHU TOTPY3KH U KPEIUJICHUS
Ipy30B, IEHCTBYIOUIMMH Ha JAHHOM BHJE TPAHCIOPTA, M TEXHUYECKUMHU TPeOOBAHUAMHU MOCTABIIUKA
IpU YCIOBHM OOECHEYEeHHUs Mep IO HPENyNpexJCHUI0 MEXaHWYECKUX IOBPEKIEHUH rpys3a. Bceé
paboThl, CBsI3aHHBIE C TPAHCIOPTHUPOBKOM, CIEAyeT NMPOBOIUTH INPH TEMIIEPAType OKPYKAIOLIETO
BO3/lyXa HE HIKE YKa3aHHOU B COOTBETCTBYIOIINX HOPMATUBHBIX JOKYMEHTaX.

[Ipu TpaHCHIOPTHPOBAHUHU M XPAHEHUH TPYOBI CIEyeT YKIAJbIBaThb Ha POBHYIO IMOBEPXHOCTb
TPAaHCHOPTHBIX CPEACTB, 0€3 OCTPBIX BHICTYIIOB M HEPOBHOCTEH BO N30€KaHHE MOBPEXICHUS TPYO.

JUia TpaHCIOPTHPOBAHUS TPYO BOJHBIM TPAHCIIOPTOM PEKOMEHIYETCS NMPUMEHSTh HECYIIHE
CPEICTBA MAaKETUPOBAHUSI.

HIIBX TpyObl pekOMEeHIyeTcs MepeBO3UTh Ha OOBEKTHI MOHTa)Ka OTIEIBbHBIMU T'PY30BBIMH
nakeTamu, c(OpMHUPOBaHHBIMHU HA NOJ0HAX.

[To cormacoBaHHIO C MOTpEOUTENEM JOMYCKAeTCs OTTPYKaTh TPyObl B HEMAKETHPOBAHHOM
Buze. OpHEHTUPOBOUYHBIE pa3Mepbl M Macca IakeToB HamopHblix Tpyo u3 HIIBX mnpuBenens! B
tabnuue 8.1.

Tpyosr xpansat o 'OCT 15150, pazgen 10, B ycnosusix 5 (OX4). Jlomyckaercss xpaHeHHE
TpyO B ycrmoBusix 8 (OXK3) cpokom He Oomee 6 mec. PacmmdpoBku 0003HAYCHHI NMPHUBEIACHHI B
Tadiuue 8.2.

[Tpu morpyske u pasrpy3ke TpyO u Aeraneid, 0COOEHHO MPHU OTPUIATEIBHBIX TEMIIepaTypax
BO3/yXa U TeMIlepaTypax, OJM3KUX K HYJI0, HE00X0AUMO COOII01aTh OCTOPOKHOCTD JUIsl HCKIIFOUEHUS
y1apOB U MEXaHUUYECKUX IMOBPEXKICHUM.

ITpu xpanenun TpyO Ha CKJIajax IOJKHBI COONIIOIATHCS YCIIOBUS, yKa3aHHbIE B HOPMAaTHUBHBIX
JOKYMEHTaX, TIPH 3TOM BhICOTa mTalens TpyO W POCCHINBIO HE TOJDKHA MPEBHIIaTh 3 M. PacTpyOHbIe
OTBO/IbI 7151 HAanopHbIX TpyO u3 HIIBX n0mKHBI OCTABIATHCSA B OTAEIBHOM YIIAaKOBKE U XPAaHUTHCA B
nomenieHuu. Beicota mrabens npu xpanenuu Tpyo ¢ SDR 17; 21 He nomxkHa npeBslath 5 M, TpyO ¢
SDR 26; 33; 41 He moykHa MpeBBIIATh 3 M; MPHU TPAHCHOPTHPOBAHUHM BCEX THUIIOB TPyO BBICOTA
mrabens — He 6ozee 3 M.

XpaHEHHE COCTMHUTENBHBIX JETANICH JOIKHO OCYLIECTBIIATHCS TOJIBKO B YIIAKOBAHHOM BH/IE.

IIpu TpancnoptupoBanuun u xpaHeHuu Tpyo u3 HIIBX nomwxkubl Takxke coOmronarbes
pexomenanuu CII 40-102-2000.

Heo6xoanMo o0ecriednTh COXPaHHOCTb TPYO M COCAMHHUTENBHBIX JeTajeid OT MEXaHUYECKUX
HOBPEXJICHUH, AedopMalyii, ONajaHus Ha HUX HEPTENPOJYKTOB U KHUPOB, 3aCOPEHUSI BHYTPEHHHUX
MOBEPXHOCTEH, IJIUTENBLHOT0O 00JIy4eHUsI COTHEUHBIMU JIyYaMHu.

B nepuon MoHTaxa CpoK XpaHEHUs TPYO U JeTajeil Ha CTPOUTENIbHON TUIOIAAKE TOJDKEH ObITh
MUHUMAaJIbHbBIM.
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TPAHCIIOPTUPOBAHUA U XPAHCHU. rapaHTHﬁHLIﬁ CPOK XpaHCHUA — ABa roaa Co IHA U3roTOBJICHUS.

Tabmuua 8.1. Pa3mepsl n Macca makeToB HanmopHeIX Tpyo n3 HIIBX

HomunansubIi Kommaectso Ob6mas ['aGapuThl HaKera, M Macca
Hapy>KHBIN TuaMeTp | TpyO B makere, | UIMHA TPYO nakera, TH
Tpy6, MM [T B MAKETE, M JUTAHA BBICOTA NIMPHHA
110 50 300 6,25 0,65 1,18 0,81
160 28 168 6.3 0,74 1,2 0,95
225 15 90 6,35 0,77 1,2 1,00
315 36 6.4 0,73 1,025 0,78
400 18 6,45 0.5 0,85 0,63
500 2 12 6,5 0,6 1,1 0,67

Ta6muma 8.2. Ycnosus xpanenus uzaenuii (IOCT 15150)
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XOJIOJHBIM
pacIoIoKEeHHBIC B
. KIIMMaToOM
MaKpOKIMMAaTHIECKUX paiioHax C
YMEPCHHBIM U XOJIOAHBIM
KIIUMaTOM B aTMocepe JI00bIX
THIIOB
OTKpBITHIE
OTKpBITHIC TIOMIAAKH B TUTOIIA IKH B
MaKpOKIMMAaTHYECKHX paifloHax ¢ MaKpOKJIMMaTHUEC
YMEPEHHBIM U XOJIOIHBIM 8 | OX3 | xux paitoHax c +50%* | =50%* Y1 +
KJIMMaToOM B aTMocdepe JITo0BIX YMEpPEHHBIM H
THITOB XOJIOTHBIM
KIIMMaToOM

CaMOJICTOM B JIF000€ BpeMs rojia.

* 3HaK «+» 03HayaeT, yTo Bo3leiicTBUE aKkTopa yunuThiBaeTcs, 3HaK «H» — BozaeiicTue dakropa
CYILECTBEHHO MEHBIIIE, YeM JUIS CIydasi, 0003HAUCHHOTO 3HAKOM «+).
** KpartkoBpeMeHHO (70 3-4 4 B TOJ) TeMIIepaTyp» MOXeT HoBbImaThes 10 60°C i ycinoBuit XpaHeHus 8.
3HaueHue TeMieparypsl npuHuMarT —60°C i u3naenuil, KOTopble NOJDKHBI TPaHCIOPTHUPOBATHCS 4Yepe3
palioHBI C XOJIONHBIM KIMMAaTOM B 3UMHee BpeMs (WM BpEMEHHO XpaHUThCS B ATHX paiioHax). Jlomyckaercs
HIDKHEEe 3HaueHue TemriepaTypbl npuHuMaTh —10°C, ecnu m3genue He OyAeT TPaHCIOPTHUPOBATHCS WM
XPaHUTBCS Ha TEPPUTOPHH C YMEPEHHBIM M XOJIOJHBIM KIMMAaTOM B 3UMHEE BPEMs WM TPAHCIIOPTUPOBATHCS
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IIpunoxenne 1

Cnmcox HOpMATHBHO-METOAMYECKOM JIUTEPATYPHI

el

CHull 2.04.02-84 Bonocnabxenue. HapyxHble ceTu 1 COOpY>KEHUSI.

CHulI 2.04.03-85 Kananuzauus. HapyxHble ceTr 1 COOpYKEHHUS.

CHull 3.05.04-85 Hapy»xHble ceTH U COOpYKEHUS BOJOCHA0KEHUS U KaHATIH3AIUH.

CIT 40-102-2000 IIpoexkTHpoBaHHE MU MOHTaXX TPYOONPOBOJOB CHCTEM BOJOCHAOXKEHUA U
KaHaJU3alU1 U3 IOJIMMEPHBIX MaTEPUAIIOB.

CH 550-82 MWHcTpykuuss 1O MPOEKTHUPOBAHHIO TEXHOJOTHYECKHX TpPyOONpOBOMOB U3
IIaCTMACCOBBIX TPYO.

. [locobue mo MpoeKTUPOBaHUIO TEXHOJIOTMUECKUX TPyOONpoBOIOB U3 IutacTMaccoBbix Tpyo (k CH

550-82), 1984.

. TOCT P 51613-2000, TY 2248-056-72311668-2007. TpyObl HanopHble N3HETIACTUPUIIPOBAHHO-

T'O IMOJIMBUHWJIXJIOPpUJA.

. TOCT P 52134 ¢ uzm.Nel. TpyObl HamopHbIE U3 TEPMOILJIACTOB M COSAMHUTEIBHBIC JETAIH K HUM

JJI1 CUCTEM BOI[OCHa6)K€HI/I$I U OTOIIJICHUS.

. TexHonoruueckas KapTa Ha MPOKIAJIKy HAapYXKHBIX CeTel BOJONPOBOJA U3 IJIACTMACCOBBIX TPYO

[IBX. OAO IIKTHnpomctpoii, M. 2005.
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IIpunoxenne 2

Xc i~

Ta6n1/1ua. XHMH4YECKasi CTOMKOCTh HCHJ’IaCTI/I(I)I/ILII/IpOBaHHOFO MMOJIMBUHUWIXJIOPpU A

Temmneparypa Ounenka
PaGouas cpena Konuenrpanus paboueii XHUMHYECKOH
cpensbl , °C croiikoctun HIIBX
A30THas KUCI0Ta 6,31 %-nbr1it BomHbIN pactBop | 20°C Croex*
40°C Croex*
60°C Croek*
40°C %-np1ii BogubIi pactBop | 20°C Croex*
40°C Croex*
60°C OTtH.cTOCK**
AmMMuak ["azo06pa3snsiit cyxoit, 100 %- | 20°C Croex*
HBIN, YUCTHIN 40°C Croek*
60°C Croex*
Boanblii, HachIIICHHBINA HA 40°C Croex*
X0m0xne 60°C OtH.cTOCK™ *
AMMOHUS cyib(ar HacreiesbIii BOIHBIN 20°C Croex*
pacTBop 40°C Croek*
60°C OtH.cTOCK* *
AMMOHUS XJIOPU Hacpimiennslii BOOHEIN 40°C Croex*
pacTBop 60°C OTtH.cTOCK**
80°C HET JaHHBIX
ben3un TexHu4YeCKHUil YUCTHIN 20°C Croek*
40°C Croex*
60°C Croek*
beHn3solinas kuciaora Boauslii pacTBOp 110007 20°C Croex*
KOHIICHTPAIIUH 40°C Croex*
60°C OTtH.cTOCK**
bopunast kucnora Boansblit m000it 40°C Croex*
KOHICHTPALNHU 60°C OTtH.cTOCK**
bpom HacpiniesbIii BOOQHEIN 20°C Croex*
pacTBop 40°C OTtH.cTOCK**
60°C HET JaHHBIX
BbpomucroBonopoiHas 50 Yo-Hblii BOAHBIN pacTBOP 20°C Croex*
Kucjiaora 40°C Croex*
60°C Croex*
Buunas kuciora JIro0as BogHas 20°C Croex*
40°C Croex*
60°C OTtH.cTOCK**
Buno nro6oe Toprosas 20°C Croex*
40°C HET JaHHBIX
60°C HET JaHHBIX
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Temneparypa Onenka
PabGouas cpena Konuenrpauus padoueit XHUMHYECKOI
cpensl , °C croiikoctu HIIBX
Bonopona nepexucs 30 %-Hblil BOIHBIN pacTBOp 20°C Croex*
40°C Croex*
60°C HET JIaHHBIX
90 %0-Hblii BOAHBIN pacTBOP 20°C -
40°C HET JaHHBIX
I'ekcan 100 %-HbI#1, TEXHIYECKUM 20°C Croek*
40°C HET JIaHHBIX
60°C HET JaHHBIX
DTHICHTIIUKOb 100 %-nwrit 20°C Croex*
60°C Croex*
I'mukoneBas (ykcycHas) | 37 %-Hblii BOAHBIN pacTBOP 20°C Croex*
Kuciora 40°C HET JaHHBIX
60°C HET JaHHBIX
I'munepun TexHuueckuit 40°C Croex*
60°C Croex*
JlumeTrmaMuH TexHnuecknid 20°C OTtH.cTOCK**
JlupTHIaMUuH TexHu4YecKui 20°C OTtH.cTOCK* *
JlyOmiibHast KHCIIOTa Jlrobas BomHAas 20°C Croex*
40°C Henpumennmo™**
60°C Croex*
Kenatun JIro6oii BoaHBII 40°C Croex*
60°C Croex*
Kanug ooun Hacpienusii 20°C Croex*
40°C Croex*
60°C Croex*
Kamus kapbonat Hacpliennsiit pactBop 40°C Croek*
60°C Croex*
Kanus aurpar 50 %-Hblit BOAHBIN PacTBOP 40°C Croex*
60°C Croex*
Kanus nepmanranar Hacpiiennsiii BOZHBIN 20°C Croex*
pacTBop 40°C Croex*
60°C OTtH.cTOCK**
Kanus cynsdar Bonusie pacTBopsI 110001 20°C Croex*
KOHIICHTPAIIUN 40°C Croex*
60°C Croex*
Kamug nmanung Hacpiennsiii BOZHBIN 40°C Croex*
60°C Croek*
Kanns xnopun HacplmenHslil BOIHBIN 40°C Croex*
60°C OTtH.cTOCK**
Kampopa - 20°C Croex*
60°C Henpumenumo™®**
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Temneparypa Ouenka
Pabouas cpena Konnenrpanus padouei XUMHUYECKOH
cpensl , °C croiikoctu HITBX

Kucnopon JIro0oit KoHIIEHTpaIuu 20°C Croex*

40°C Croek*

60°C Croex*
KpemueBas kuciora JIro0oit KOHIIEHTpaIuu 60°C Croex*
KpemuedropucroBogopo | 32 %-Hblil BOAHBIN pacTBOP 20°C Croex*
JTHAsT KKCIIOTa 40°C Croek*

60°C Croek*

90 %0-Hbl1ii BOAHBIN pacTBOP 20°C -

60°C HET JaHHBIX
JImMOHHas KuCIoTa 10 %-nas 20°C Croex*

40°C Croek*

60°C OTtH.cTOCK**
Marnus conu JIroObIe BOTHBIE PACTBOPHI 40°C Croex*

60°C OTtH.cTOCK* *
Masyt - 20°C Croex*

40°C OTtH.cTOCK**
Macna u Kupsbl - 20°C Croex*
PacTUTEIBHBIC 40°C OTtH.cTOCK* *

60°C HET JaHHBIX
Macno kampopHoe - 20°C Croek*
Macno MuHepasibHOE, HEe | - 20°C Croex*
CcoAcpikailee 40°C Croek*
apOMaTHYECKHUX BEIICCTB 60°C Croex™*
Macno moTopHoe - 20°C -

60°C Henpumennmo***
Menau conn Boaubie pacTBOpHI 110001 20°C Croex*

KOHI[EHTPAIUN 40°C Croex*

60°C OTtH.cTOCK**
MenTon 110 %-nbr1it 20°C OTtH.cTOCK* *

60°C Henpumenumo™***
Mertan TexHMYSCKUH 20°C Croex*

60°C Croex*
Mertanon Jroboii 20°C Croex*

40°C Croex*

60°C OTtH.cTOCK**
MeTtunaMuH 32 Y-HbBIA BOOHBIN 20°C OtH.cTOEK**

60°C Henpumenumo™**
Moioxo - 20°C Croex*

40°C Croex*

60°C Croek*
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Temmneparypa Onenka
PabGouas cpena Konuenrpauus padoueit XHUMHYECKOI
cpensl , °C croiikoctu HIIBX
MoJtouHast KUCIIoTa 90 %-uas BoaHaAsS 20°C Croex*
40°C OtH.cToeK™*
60°C Henpumenumo***
MoueBrHa Boaunsle pactBops! 10 30 % 40°C Croex*
60°C Croex*
MypaBbrHas KHCI0Ta Boaunsle pactBops! 10 50 % 20°C Croex*
40°C Croex*
60°C OtH.cToeKk™*
Texauueckas 20°C Croex*
40°C OTH.cTOCK™*
60°C Henpumenumo™**
MBUTBHBINA PacTBOP JIro0oit BOAHBIN 60°C Croex*
MpIbsikOBast KHCIOTA 80 %-nas BogHas 40°C Croex*
60°C OTH.cTOCK™*
Hatpus runpookcuy Mo 10 % BoanbIi pacTBOP 40°C Croex*
60°C OtH.cToex™*
o 30 % BoaHbII pacTBOp 20°C Croex*
40°C Croex*
60°C OtH.cToek™*
50 %-Hblii BOAHBINA PacTBOP 20°C Croex*
40°C Croex*
60°C Croex*
HaceImeHHsIit pacTBOp 20°C Croex*
60°C Croex*
Hatpus ruapocynbput Mo 10 % BoanbIiA pacTBOP 20°C Croex*
40°C Croex*
60°C Croex*
Harpus tiogut JIro60ii BOAHBIN pacTBOp 20°C Croex*
40°C Croex*
60°C OtH.cToek™*
Hatpus xapOoHat HacpineHHbIi BOAHbIN 60°C Croex*
pacTBop
Hatpust Hutpar HacpimeHHsii BOAHbIN 40°C Croex*
pacTBop 60°C OtH.cToeK™*
Hatpus Gukapbonat HacpimeHHslii pactBop 20°C Croex*
40°C Croex*
60°C Croex*
Hatpus cynbdar HacplmeHHsblil BOIHBIN 20°C Croex*
pacTBop 40°C Croex*
60°C OtH.cToeK™*
Hatpus cynsdur HacplmeHHsblil BOJHBIN 20°C Croex*
pacTBop 40°C Croex*
60°C OTH.cTOeK™*
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Temneparypa Onenka
PabGouas cpena Konuenrpauus padoueit XHUMHYECKOI
cpensl , °C croiikoctu HIIBX
Harpust HuTput HacpimenHslil BOJHBIN 20°C Croex*
OnenHoOBas KMCJIOTa TexHuueckas ynucras 20°C Croex*
40°C Croex*
60°C Croex*
OTxopdiue ra3pl, JIro6as 60°C Croek*
COJIepIKaIIHe TBYOKHCH
yriaepoja
Ilepxnopatunen, TexHuueckue 20°C Henpumenumo***
TETPAXJIOPITHIICH 40°C Henpumennmo***
60°C Hempumennmo***
[Tponunena okuch TexHuueckas 20°C OtH.cToeK™*
PryTts Yucras 20°C Croex*
40°C Croex*
60°C Croex*
CaxapHsblIii cupor Jlroboi 40°C Croex*
60°C OtH.cToeKk™*
CBHuHIIA arleTaT Hacpliennsiit pactBop 20°C Croex*
40°C Croex*
60°C Croex*
Cepebpa conmn HacrpinieHsb1ii BOOQHEIN 40°C Croex*
pacTBop 60°C OtH.cTOCK™ *
Cepnas kuciora o 40 % BoaHbBIN pacTBOP 20°C Croex*
40°C Croek*
60°C OTtH.cTOCK**
o 60 % BomHBII pacTBOp 20°C Croex*
40°C Croex*
60°C Croex*
Jlo 80 % BomHBII pacTBOp 20°C Croex*
40°C Croex*
60°C Croek*
90 %-Hbl1ii BOXHBIN pacTBOP 20°C Croex*
60°C Henpumenumo™®**
96 %-Hblil BOIHBIN PACTBOP 20°C Croex*
60°C OTtH.cTOCK* *
CepoBoaopon TexHuveckuit ra3000pa3HbIN 20°C Croex*
40°C Croex*
60°C Croek*
Hacpbmiennsiii BOGHBIN 20°C Croex*
pacTBop 40°C Croex*
60°C OtH.cToex™*
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Temneparypa Onenka
PabGouas cpena Konuenrpanus padoueit XHUMHYECKOI
cpensl , °C croiikoctu HIIBX
CuMKOHOBBIE Macia - 20°C Croex*
40°C OtH.cTOCK™*
CuHMIbHAS KUCTIOTA Texnuueckas 20°C Croex*
40°C Croex*
60°C OtH.cTOCK™*
ComnsiHast kuciora 5 %-HbIi1 BOOHBIN PacTBOP 20°C Croex*
40°C OtH.cToeK™*
60°C OtH.cTOCK™*
10 %-nas BogHas 20°C Croex*
40°C Croex*
60°C OtH.cToeK™*
Jo 30 % BogHas 20°C Croex*
40°C Croex*
60°C OtH.cToeK™*
36 %-Has BoxHas 20°C Croex*
40°C Croex*
60°C OtH.cToeK™*
CreapuHoBas KUCIIOTa TexHuueckas 20°C Croex*
40°C Croex*
60°C Croex*
VYKCycHas Kuciora 10 %0-Hblii BOAHBIN pacTBOP 20°C Croex*
40°C Croek*
50 %-Hblii BOAHBINA PacTBOP 20°C Croex*
40°C Croex*
60°C HET JaHHBIX
TexHuveckas cyxas 20°C OtH.cTOCK™*
40°C Henpumennmo***
60°C HET JIaHHBIX
YKCYCHOH KHCITOTBI Texanveckuit 20°C Henpumenumo™**
aHTUIAPHUJ 40°C HET JaHHBIX
docdopHas KucioTa o 30 % BoaHbIN pacTBOP 20°C Croex*
40°C Croex*
60°C Croex*
Ho 50 % BoaHbI pacTBOP 20°C Croex*
40°C Croex*
60°C Croex*
85 Yo-HbIi1 BOIHBINA PacTBOP 20°C Croex*
40°C Croex*
60°C OTtH.cTOCK**
dotorpadpuueckas Jlro6as 20°C Croex*
SMYJIbCHUA 40°C Croex*
doTtorpadpuueckuit Toproselii 20°C Croex*
3aKpEIUTEITh 40°C Croek*
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Temneparypa Onenka
PabGouas cpena Konuenrpauus padoueit XHUMHYECKOI
cpensl , °C croiikoctu HIIBX

OpyKTOBBIE COKHI - 20°C Croex*

40°C Croex*

60°C Croex*
Xnopopopm TexHnueckui 20°C Henpumenumo***

60°C Henpumenumo™®**
XpomoBasi KHCII0Ta o 50 % BonHas 20°C Croex*

40°C Croex*

60°C OtH.cTOCK™*
[unka comu JIroObIe BOTHBIE PACTBOPHI 40°C Croex*

60°C Croex*
[IlaBeneBas kuciIOTa Pas0OaBsnennas BomHas 20°C Croex*

40°C Croex*

60°C Croex*
OTUNOBBIN CIUPT Texunueckuit 96 %o-Hblit 40°C Croex*
(oTaHoN) 60°C OTtH.cTOCK™*
SA6nouyHas kucIoTa 1 Y0-HbI1ii BOJHBIN pacTBOP 20°C Croex*

40°C HET JIaHHBIX

60°C HET JaHHBIX
SAnTapHas kucaora JIro0oit KoHIIEHTpaIu! 20°C Croex*

40°C Croex*

60°C Croex*

B Tabnuue npuioxeHus NpUHATA CIEAyroIlas OLEHKAa XMMHUYECKOM CTOMKOCTH Marepuana
TpyO:

*«CToek» - B cpejie JAaHHOM KOHIIEHTPALMK MIPU JTaHHOM TeMIlepaType He IPOUCXOUT
XUMHYECKOT0 PAa3pyILICHUS [TOJINMEDA;

**«OTH.CTOEK» - B CPE/IE ITaHHOM KOHLIEHTPALIUY IPU JAaHHOW TEMIIEpaType NPOUCXOAUT
YacTUYHAas MOTepsl Hecyllel cnocoOHocTH noauMepa. TpyOsl, hacOHHBIE YaCTH U YIUIOTHUTENIbHBIE
KOJIbLIa JOJKHBI IPUMEHATHCS C TOBBIIIEHHBIM 3a11aCOM ITPOYHOCTH;

***«HenmpuMeHMM» - B cpeJle TaHHOW KOHIIEHTPALIMK IIPU JaHHON TeMIlepaType NIpUMEHEHUE
TpyO, aCOHHBIX YaCTEH M YITIOTHUTEIBHBIX AJIEMEHTOB HEJIOITYCTHMO.

JlaHHblE TIOJTy4YeHBI HAa OCHOBAaHUM MWCIBITAHMM B XUMHUYECKMX BELIECTBAX HAarpyKEHHBIX
00pa3sIoB Tpyo.

IIpumeuanus:

1. XuMHYecKasi CTOMKOCTh TPYO NMpH 3HAUYEHUU KOHIEHTPALMH CPEIbl HUXKE BEITUYMHBI,
yKa3aHHOHM B Tabiuile, OyJeT He Xy»Ke COOTBETCTBYIOIIMX 3HAYCHUN OLIEHKH XUMHUYECKOW CTOMKOCTH
IPUBEIECHHBIX B TAOJIUIIE JIISl 3TOM KOHLIEHTPALIUH.

2. [TIpu ompenenennn xumudeckoil croiikoctu marepuana HIIBX Ttpy6 x cpemam, He
IPUBEICHHBIM B YKa3aHHOW TaOyuIe, JOMyCcKaeTcs PYKOBOJICTBOBATHCS KaTalOTOM «XHMHUYECKas
cToiikocTh TpyO u3 TtepmomiaactoB», HIIO «Ilmactuk», HUUTOXUM Munxumnpoma CCCP,
UYepkaccsl, 1981 r.

3. s mpoBeneHust 6osee MH(GOPMATUBHOM OLEHKHM XMMHYECKOH CTOMKOCTH € ydyeToM
BO3HUKAIOIIKUX HAINPSDKEHUN B CTEHKE TPyObl, BpEMEHM pa3pylleHus U Kod(pdulMeHTa XUMUYECKON
CTOMKOCTHU ClielyeT MPUHUMATh JaHHbIE M0 Ta0ia.10 mocoOus Mo NpOeKTUPOBAHUIO TEXHOIOTUYECKUX
TpyOOIpPOBOJOB U3 Mmi1acTMaccoBbix Tpyo k CH 550-82.
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IIpnioxenne 3

Tabmuua. KospdunmeHnt CcHIWKEHHs MakKCUMaJbHOro paOouyero JaBji€HUsS HpU TeMIeparype
TpaHCcTIOpTUpPYEeMOil 1o TpyOorpoBoay Boasl A0 45°C Ha cpok ciayx6bl 50 ner (I'OCT P 51613,
tabnuna A.1)

Pabouas TemmepaTtypa BOAbI, Koadduiment camwkeHus
Tpas, °C nasnenns C,
Ho 25 1,00
26-30 0,88
31-35 0,78
36-40 0,70
41-45 0,64
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J{EJHEEFF*

JtasonHble KpuBble AauTeabHON npouyHoctu HIIBX (PVC-U) coruacno I'OCT P 52134-2003 ¢

n3m.Nel

HanpsxeHue B creHke TpyGui, MMa
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Ipunoxenue S
HomenkJiiaTtypa u pasMepHbIe XapaKTEePUCTHKH COeAHHUTEIbHBIX AeTaneil n3 HIIBX
B nanHOM npuito’keHHH pa3Mepbl pacTpyOOB COeIMHUTENBHBIX JieTareld 0003HaYar0TCs

BEJIMUYMHOMN d — HOMUHAJILHBIM HAapYXHBIM JHaMETPOM TPYOBbl, BABUTAEMOM B pacTpyo.
DN — HOMHUHAJIBHBIN [uaMeTp (riaHuna.

Myd¢ra pemonTHast SDR 26
e - il
- e

—~. 1 ’—

Pa3meps! (MM) 1 Macca (KT') peMOHTHBIX My(DT

d L Macca
90 240 0,51
110 253 0,72
160 307 1,70
225 368 4,48
315 430 10,79
400 600 19,55

Myd¢ra coennnutenbHass SDR 26

L
< d

¥ Y

Pa3smeps! (MM) 1 Macca (KI) COETUHUTENBHBIX MyQT

d L Macca
90 255 0,52
110 305 0,74
160 360 1,90
225 460 4,56
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OtBoa SDR 26

Pa3mepnr (MM) 1 Macca (KT') OTBOIOB

Xcl

d o, rpaja r L. 741 7> Macca
90 11 250 125 296 154 0,87
90 22 250 125 323 179 1,0
90 30 250 125 356 197 1,10
90 45 250 125 377 234 1,24
90 60 250 125 453 274 1,62
90 90 250 125 527 380 1,8
110 11 300 135 341 209 1,15
110 22 300 135 363 238 1,24
110 30 300 135 393 260 1,40
110 45 300 135 409 304 1,73
110 60 300 135 479 353 1,80
110 90 300 135 599 480 2,02
160 11 700 158 448 282 3,06
160 22 700 158 482 351 3,54
160 30 700 158 536 403 3,73
160 45 700 158 605 505 4,35
160 60 700 158 736 619 5,35
160 90 700 158 1015 915 6,40
225 11 900 183 524 377 6,92
225 22 900 183 589 465 8,90
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d o, rpajg r L. VA 7> Macca
225 30 900 183 730 531 9,36
225 45 900 183 826 663 11,40
225 60 900 183 937 810 16,00
225 90 900 183 1296 1190 20,00
315 11 1300 209 941 450 27,92
315 22 1300 209 1119 578 30,71
315 30 1300 209 1293 673 37,22
315 45 1300 209 1382 863 42,80
315 60 1300 209 1804 1076 50,25
315 90 1300 209 2123 1625 59,55
400 11 2000 234 1369 523 60,14
400 22 2000 234 1531 719 66,15
400 30 2000 234 1699 866 78,18
400 45 2000 234 1968 1158 102,24
400 60 2000 234 2270 1485 120,15
400 90 2000 234 2518 2330 141,33
500 11 2500 308 1691 581 124,25
500 22 2500 308 1956 826 136,68
500 30 2500 308 1891 1010 145,79
500 45 2500 308 2102 1376 168,57

IMaTpy6ok nepexoanoii SDR 26
L
=
. e
|
dz

Pa3mepsl (MM) 1 Macca (KI) nepexoIHbIX NaTpyOKOB

d; d, L Macca
110 90 255 1,13
160 110 305 2,31
225 110 362 4,40
225 160 355 4,60
315 160 431 5,25
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Tpoiinuk pactTpyonsiii SDR 26

- '

’ I d

Pa3mepn! (MM) 1 Macca (KT) pacTpyOHBIX TPOMHHKOB

d d; L L,
90 90 330 165
110 90 340 197
110 110 410 206
160 110 430 220
160 160 473 238
225 110 492 250
225 160 545 270
225 225 615 308
315 110 570 312
315 160 618 317
315 315 780 390

IlaTpy6ok pacTpyonsblii SDR 26 ¢ MeTanindyeckum (pianuem

fdid

RN

L
Pa3mepsl (MM) 1 Macca (Kr) pacTpyOHBIX HaTPyOKOB ¢ METAIUTMYECKUM (priaHIIeM
d DN L Macca
90 80 128 2,44
110 100 135 3,1
160 150 154 5,0
225 200 335 10,02
315 300 380 17,88
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Merananyeckui (pyianen

d, ,
| d, |

. | .
M < 01 B
. | .

| 0 i

Pa3mepsnl (MM) MeTayuinyeckux QIiaHIeB

DN D d1 d2 h OtBepcTus
80 200 160 112 16 18*8
100 220 180 123 16 18*8
150 285 240 180 16 22*8
200 340 295 253 18 22*8
300 445 400 355 22 22%12

IMaTpy6ok raaakuii SDR 26 ¢ MmeTanmiunyeckum ¢uianiem

PR TR L Ay

.
d| desemeclados
_Lm

L

Pa3mepsnt (MM) i Macca (KT) TIIQAKUX MATPYOKOB C METAUTMICCKUM (IIaHIIEM

d DN L Macca
90 80 142 2,32
110 100 153 2,69
160 150 176 4,47
225 200 218 7,47
315 300 252 12,5
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Pa3mepsl (MM) 1 Macca (kr) pacTpyOHbIx marpyokoB ¢ HIIBX duanmem

H
)
r:!L
| |
T
1 ]
£

IMaTpy6ok pacTpyonsblii SDR 26 ¢ HIIBX ¢uanuem

XMoo

d DN H H1 L Macca
110 100 148,5 21 124 1,65
160 150 154 24,5 142 2,58
225 200 173,5 31 163 5,17
315 300 215 36,5 199 8,25
400 400 247,5 41,5 227,5 13,60

IMaTpy6ok raaakuii SDR 26 ¢ HIIBX duianuem
L1
H
Pa3meps! (Mm) u Macca (kr) rnagkux narpyokos ¢ HIIBX ¢nannem

d DN H L L1 Macca
110 100 167 125 21 1,27
160 150 196 146 25 2,10
225 200 226,5 170 31 4,75
315 300 297,5 200 36,5 9,45
400 400 303 235 41,5 13,1
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Tpoiinuk SDR 26 ¢ meTainyeckum (piaHuem

"
L
:
d L1
Pazmeps! (MM) 1 Macca (KI) TPOWHUKOB C METAJUIMYECKUM (hIIaHIIEM
d DN L L, Macca
90 80 335 160 3,92
110 80 347 170 4,61
110 100 372 180 5,15
160 80 385 200 8,13
160 100 452 210 9,01
160 150 455 230 11,11
225 150 530 272 14,06
225 200 580 282 17,89
Tpoiinuk SDR 26 ¢ HIIBX ¢uaannem
Pasmeps! (Mm) 1 Macca (kr) TpoiinukoB ¢ HIIBX ¢uannem
D DN L L1 H Macca
110 100 413 158 21 3,54
160 100 428 191 21 5,267
160 150 475 191 24 6,9
225 100 490 225 21 8,75
225 150 540 230 24 10
225 200 611 260 30 12,75
315 100 580,5 279 21 16,2
315 150 618 277 24 18,8
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Tpoiinuk SDR 26 ¢ pe3b00BbIM BBIX010M

Pazmeps! (MM) 1 Macca (KI) TPOMHUKOB C pPe3bOOBBIM BBIXOJJOM

x_.. . .l

d G L L1 Macca
110 2" 340 122 1,9
160 2" 380 141,5 3,167

Cenenka
G
- |
-
d

Pazmepsr (MM) cenenok

d G
90 1”
110 1”
110 2”
160 1”
160 2”
225 2”
225 4”
315 2”
315 4”
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Ipuaoxenne 6
Tumnopa3meps! YILIOTHUTEIbHBIX KOJIEII A5 PACTPYOHBIX COeTHHEHHI

CoenuHeHHs HamopHbIX pacTpyOHbIX TpyO u3 HIIBX moimkHBI YIUIOTHATHCS PE3WHOBBIMHM KOJIBLIAM
npoUIBLHOTO CEYeHHMs, TOKA3aHHBIMU Ha PUCYHKE U B TaOJIHIIE.

Turnopasmepsl pe3UHOBBIX YIIZIOTHUTEIIBHBIX KOJIELL

HapyxHb1ii nuamerp Tpyobl, MM h b

110 24,2+0.4 14,2+0.4

160 27,8+0.4 17,2+0.4

225 31,4+0,4 20,8+0,4

315 38,9+0,4 26,4+0,5

400 46,4+0,4 32,4+0,6

500 53,6£1,0 37,8+0,8
[Ipumeuanue. HazHaueHue — yrjioTHUTENbHAS TPOKIIAIKA JIJIst BOAOIPOBOJHBIX TPYO MO
napienueM cucteMbl «DS-MOLy. Tsepaocts SDR 60+5 IRHD. CooTBeTcTBHE C HOPMOW:
ZN-93/MP-G/MR-3 u EN 681-1. 'uruenuueckas onenka — arrectatr PZH W/382/92
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Ipunoxenue 7

Xapakrepucruku Tpy0 n Meroas! ucnbitanuii (I'OCT P 51613)

Xl

TpyObl H3rOTaBIMBAIOT U3 KOMITO3UIIUN HA OCHOBE CYCIIEH3MOHHOTO TOJMBUHIIXJIOPHIA CO
3HaueHneM K ne menee 67 ('OCT 14040).

TpyObl NOIKHBI COOTBETCTBOBATh XapaKTEPUCTUKAM, YKa3aHHBIM B TaOIuULe:

HE3HA4YUTENIbHBIE IIPOJOJIbHBIE TIOJIOCHI U
BOJIHUCTOCTb, HE BBIBOJAIINE TOJILINHY
CTEHKHU TpyOBbI 3a MpeeIibl T0MyCKaeMbIX
OTKJIOHEHUH. Ha HapyXKHOU, BHYTpEeHHEN U
TOPLIEBOM MOBEPXHOCTSIX TPYO HE
TOTTYCKatOTCA My3bIpH, TPEIIUHBI, CKOJIBL,
PaKOBUHBI, BUIMMbIE 0€3 YBEIUUNUTEIbHBIX
prOopoB. LIBeT TpyO — TeMHO-CepbIii.
OTTEHKH HE PErIAMEHTUPYIOTCS.
BHerHuil BUI MOBEPXHOCTH TPYO U TOPIIOB
TOJIKEH COOTBETCTBOBATh KOHTPOJIBHOMY
00pas3ily no npuitokeHuto I’

Merox
HaumeHoBaHue noka3zareisi 3Hayenne
UCTIBITAHUS
1. BHenmuii Buj noBepxHoct  [TpyObl TOIDKHBI UMETH Iazkue HapyxHyto u - ITo TOCT P 51613-2000 1
BHYTPEHHIOIO NoBepXHOCTH. Jlomyckatorest  [TY 2248-056-72311668-

2007

2. CTOMKOCTh TIPU TOCTOSTHHOM
BHYTPEHHEM JAaBJICHUU NPU
20°C u HayaJIbHOM
HANIPSDKEHUU B CTEHKE TPYOBI
42 Mlla, g, He MeHee

[1o 'OCT 24157, TOCT
P 51613-2000 u TY
2248- 056-72311668-
2007

3 CTOMKOCTb MpU NOCTOSTHHOM
BHYTPCHHEM JIaBJICHUU TIPH
20°C 1 HayaIbHOM

[1o T'OCT 24157, TOCT
P 51613-2000 u TY
2248- 056-72311668-

npu paspsise TpyO d > 12 mm,
%0, HE MEHEE

HaIPSOHKEHUU B CTEHKE TPYOBI 100 2007

35 Mlla, 4, He MeHee

4 CTOMKOCTb MPHU MOCTOSHHOM [To 'OCT 24157, TOCT

BHYTPEHHEM JIaBJICHUU NpU P 51613-2000 u TY

60°C nns Tpy6 HIIBX 125 npu 2248- 056-72311668-

Ha4yaJbHOM HaIPSHKEHUU B 2007

ctenke TpyOsl 12,5 MIla, 4, He 1000

MeHee

S Y apHast IpOYHOCTB 110 [1o TTOCT P 51613-

[[lapnu, KOJIMYECTBO 2000 u

pa3pyLIUBIINXCA 10 TV 2248-056-

00pas1oB, %, He OoJiee 72311668-2007

6 3menenue JyMHBI TPYO [To TOCT 27078, TOCT

mocJie mporpena, %, He 6osee 5 P 51613-2000 u TY
2248- 056-72311668-
2007

7 Ilpenen Teky4ecTu npu 49 [To 'OCT 11262, TOCT

pacTspkeHuu Tpyo d > 12 mwm, P 51613-2000 u TY

MIIa, He MeHee 2248- 056-72311668-
2007

8 OTHOCUTENBHOE Y/UTHHECHUE 25 [To 'OCT 11262, TOCT

P 51613-2000 u TY
2248- 056-72311668-
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2007

9 Temneparypa pa3mMAr4eHus 78 [Io I'OCT P 50825,

mo Buka, °C, He McHee I'OCT P 51613-2000 u
TV 2248- 056-
72311668-2007

10 CroiikocTh COOPHBIX Y3JI0B [Io I'OCT 24157, 'OCT

TpyO ¢ pactpy6om Buaa P npu P 51613-2000 u TY

MOCTOSSHHOM BHYTPEHHEM 2248- 056-72311668-

nasnenuu pu 20 °C s TpyO 2007

HIIBX npu naBnenun 3,36

MOP, kOHTpOIBHOE BpeMsi 1

WCTIBITAHNUS, U, HE MCHEE

11 CroiikocTb COOPHBIX Y3JIOB [To 'OCT 24157, TOCT

TpyO ¢ pactpybom Buna P npu P 51613-2000 u TY

MOCTOSIHHOM BHYTPEHHEM 2248- 056-72311668-

nasnenuu mipu 20 °C miis Tpyo 2007

HIIBX nipu naBnennu 2,56

MOP, KOHTpOIBEHOE BpeMsi 1000

WCTIBITAHUS, Y, HE MCHEE

12 Henpo3pauHocTsb, %, He 0,2 [Io I'OCT P 51613-

0oJee

2000 u TY 2248-056-
72311668- 2007
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IIpnioxenne 8
Tabaunel A1 ruApaBInYecKoro pacyera Tpyod Hanopubix u3s HIIBX

3aBUCUMOCTh MEXAY pa3MepHbIMH XapakTepuctukamu Tpyo u3 HIIBX u HOMHHAIBHBIM
pabounm naBieHueMm mnpuBereHa B Ta6n.3.2. Ilpu temmeparype 20°C BenuyrMHa HOMHHAJIBHOTO
nasieHust PN ducienHo paBHa MakcuManbHOMY pabouemy nasieHuto MOP. Ilpu Oonee BBICOKHX
TEeMIEpaTypax UCIOIb3YIOTCS MOHMXKAIOINE KOAPUIUEHTHI, NPUBEIEHHBIE B TPUIIOK.3.

YcnoBHble 0003HaueHus (cM. paszn.3.1).

SDR — oTHOIIEHHE HOMHHAJIBHOTO HApY>KHOTO JuUameTpa TpyObl K HOMUHAJIBHON TOJIIIMHE
CTEHKH ¢;

d — HOMUHAJIbHBIA HAPYKHBIN AUAMETP, MM;

€ — HOMHMHAJIbHAs! TOJIIMHA CTEHKH;

V — CKOPOCTh HAIIOPHOT'O ABM>KEHUS KHUAKOCTH, M/C;

1000i — ynenpHas moTepsi Haropa Ha TPEHUE, MM/M.
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