CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
HAIOPHBIE TPYbbl “BABHH"

1.2. KJIACCUDUKALIMA HANMOPHLIX TPYB “BABUH"”

Koa¢pduument C 2 2,5

SDR (D/s) 41 26 34 21

PN (6ap) 6 10 6 10
1

SDR (D/s)* 17 11

Koadpuument C 1,6 1,6

PN (6ap) 6,3 10

SDR (D/s)* 26 17 11
Koadpuupent C 1,25 1,25 1,25 *SDR (awrn. Standard Dimension Ratio) -
PN (6ap) 6,3 10 16 CTAHA,APTHOE OTHOLLEHME PA3MEpPOB:

SDR =D/s, rae D - HapyxHbiit auameTp
TPY6bI; S - TOAWMHA CTEHKM.

SDR (D/s) 17 1 17 1

PN (6ap) 2,5 4 4 7

1.3. TOJIMBUHUNXJIOPUAHLIE TPYEbI

MBX Tpy6bl U3roTABNMBAIOTCS M3 HENAACTUPUUMPOBAHHOTO NONMBUHUNXIIOPUAQ, KOTOPLIN fanee
o6o3Hauaetcs npocto MBX. Oocrouncrea MBX 1py6:
M nerkocts;
M BbICOKOSI NPOYHOCTL;
H ycTOMUMBOCTL K KOPPO3UM 1 INEKTPOKOPPO3NM;
H xopoLure rmapaenmyeckme CBOUCTBA
(xoadduupent Tperns B 100-600 pas MeHbLue, YeM y 4yryHHbIX TPY6);
B nerkocTb BLINONHEHUS COEAMHEHMH;
H nprmeHeHWe NOABMXKHBIX COEAMHMUTENbHBIX YCTPOHUCTE C PE3UHOBLIMU YTIOTHUTENbHBIMU NPOKIGAKAMM;
Il nprMeHeHue Pe3nHOBBIX KOJEL, C LONFOBEYHOM CUIIMKOHOBOM CMO3KOM;
M otcyTcTBME NOTPEBHOCTH B yXOAe.

1.4. NTOJINDTUJIEHOBLIE TPYEbI

M3 1py6e1 "Baemnu" usrotaenmsaiotcs M3 caetno-cuHero matepuana ME 80 u temHo-cunero ME 100.
Tpy6bi Gonblumx auametpos (ot 630 mm) moryT BbiTh 4EpHOTO LBETA.

O6Lupe XApAKTEPUCTUKM M BOCTOMHCTBA 3TUX TPY6:

M pyamertp ot 16 go 1400 mm, knacesl pasnenms MH 6.3, MH 10 u MH 16;

H BO3MOXHOCTb COEAMHEHMS CTBIKOBOM CBAPKOM MM € UCMONb30BAHUEM SMEKTPOCBAPHbLIX MydT;

H conpoTuenenme anddy3nm BOASHOrO Napa M XOPoLUAs XMMUYECKAs YCTOMYMBOCTD;

M Hu3KMM BEC;

M BbiCOKQS NPOYHOCTS;

B np1MeHeHHe YCTOMUMBBIX K PACTAMMBAIOLLMM HArPy3kam dnaHLes;

M 3nactmyHocTb;

M yCTOH4MBOCTL K KOPPO3UM U SNIEKTPOKOPPO3NM;

H xopoLure rMapaenMyeckue CBONCTEG;

M orcyTcTeue noTpebHOCTH B yX0A€;

M BbICOKOS M3HOCOYCTOMYMBOCTL MPM TPAHCOPTMPOBKE BOALI C NECKOM M 0BPA3MBHLIMU MATEPUANAMM.

ME 100 - s1o ycoeepiuercrsoeanHbii [1E 80. Uccneposanms HoBbix MaTepranos No3soaMnmM cosparh
M3 1py6bI € MeHbLLEH TONLMHOM CTEHOK, GNArofaps YeMy YBENMYMBAETCS NPOMYCKHAs CNOCOBHOCTS,
YMeHbLUAETCS BpeMsl CBAPKM M cHuxaeTcs Bec. Mo csomm ceoicteam marepuan ME 100 6onee npuro-
nieH ana uspenmit Gonblumx pasmepoe, a MNE 80 - ana uspenuit meHbunx pasmepoe. MNE tpy6si ocoben-
HO yA06HbI Ans peHoBaLwmM Tpy6onpoBoaos 6ecTpaHLuelHbIM CMOcoBOM, a CUCTEMA OUeHb TMBKMUX
Tpy6 13 MNME 80 obnapaet ocobbiMM NPEUMyYLLECTBAMM NP YKIGAKE B CIIOXKHBIX YCIOBUSX, HANPUMEP
O MOPCKOMY MM 03epHOMY AHY. 19 Tpy6bl MOryT MPUMEHSITLCA TAKXKE AN BHYTPEHHHUX CUCTEM, MX
MOXHO M3roTABAMBATL MO MHAMBMAYQNbHBIM 30KA3AM HA 3aBoAe kommnaHum "Basun".
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CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
HAIIOPHbIE TPYbbl “BABHH"

1.5 SANMOPHAS APMATYPA

CF 3 Bentunu u sagemxkm "Baemn/ ABK" nsrorasnusatotcs us yyryna "Meehanite" mapku GG mnu
GGG, Ha KOTOPbLIM 3NEKTPOCTATUHECKMM CNTOCO6OM HOHOCHTCS 3MOKCUAHOE NOKPLITUE, 3ALLMLLA-
] IolLee APMATypy OT BHYTPEHHEN M HAPYXHOM KOPPO3MM, MPUYEM 3TO NOKPLITUE YAOBNETBOPSET

TpeBOBAHMSM, CBS3QHHBIM C MUTLEBOM BOJOM.
Ota 3anopHas apMaTypa xopoLwo npucnocobneHa Ans ycTaHoBKM nog, 3emnen bnarogaps rep-
A METUYHOM, COCTOSALEN U3 TpeX HyacTer, cucteme (1) ynnotHenus wnmugens. Mnactmaccosbii

- noAaWMNHKK (2) NpesoTBpaALLOET BO3HMKHOBEHWE KOPPO3UM, KOTOPYIO MOFNM Bbl BbI3BATL HANPS-
4 XKEeHWs MeXay NUTbIM KoprycoM 1 wnuHaenem. LLinunpens (3) nsrotosnex n3 Hepxasetowen cra-

nu. KoHCTpYyKUMs rapaHTUPYET OTKPbIBAHME M 3AKPLIBOHWUE BEHTMIEN M 3AABMXEK AAXE B TOM

1 cny4ae, €ClM UMM He NONb30BANIUCh B TEYEHME HECKOMbKMX NET.
) ApMaTypa BbINOSHSAETCS C NOMHOM PACTOYKOM, MOMHOCTBIO BYKAHU3UPOBAHHBIA PE3UHOMN KIIMHO-
i \/\ BblIi 30TBOP B3AMMOAEMNCTBYET C MIrKMM ceaniom. YnopHoe konbLo (4) 1 raika sateopa usrotas-

DML

NN
N

JIUBAIOTCA U3 NATYHU C 6onbLuon MNPOYHOCTbIO HO PACTAXEHHUE.

~

Bcs 3anopHas apMaTypda NnpoxoauT NpoBepKy A0 OTNPABKM C 3aBoAd.

3anopHas apmatypa MoxeT 6biTb ¢ pactpy6HbiMu kKoHuamu ans NBX tpy6 u ¢ M3 ragkumm koH-
uamu gns coepmtenns ¢ M3 tpy6onpoeogamm ceapkoi. Kpome Toro, BbinyckaeTtcs apmatypa c
$NAHLAOMM, O TOKXE C BBEPTHBIMM COEAMHUTENSMU MM pacTpyBHbIMM KoHLamu ans 13 Tpy6.
Kak n "Hopamck Basun", komnanus "ABK" ceptnduupposaHa Ha cooTBeTCTBME CUCTEMBI YNPAB-
nexus kavectsom crangapty 1ISO 9001.

2. TEXHUYECKME XAPAKTEPUCTUKM

2.1 TEXHUYECKME JJAHHBIE N> U NBX TPYB

HaumeHosanmne PE 80 PE 100 MBX Ep.mamep. MeTtop vcnbitanmit
MnotHocTe 943 951 1410 kr/m3 1ISO 1183
Mogynb ynpyroctm 700 1200 3000 MMa 1ISO 527
(ckopoctb pedpopmaumn 1 mm/mu)

Mokasarens nnasneHus 0.9 0.5 r/ 10 muu ISO 1133, ycnosue 18
KoaduumeHt nuHeinHoro 0,18 0,13 0,07 Mm/mM°C VDE 0304
Tennoeoro pacwmpeHus

YnenbHas Tennoemkoctb 1.9 1.9 1.0 Ox/r.x kanopumetpus npu 23°C
TennonposogHocTb 0.36 0.38 0.15 Br/m.K DIN 52 612 npu 23°C
MuH. paanyc nsrmba 25 xdy* 25 xdy* 300 xdy* npn 20°C
XnMHueckas ycToM4MBOCTb CM. pononHetume A.

*dy = HapyXHbI AMAMETP NNACTMACCOBOM TPY6bI.

2.2 CEPTUDUKALIUA U CTAHAAPTBI HA HANOPHBLIE TPYBbI

Tpy6bl M3roTABAMBAIOTCS NO CTAHAAPTY 1SO 4422

Dauns Tpy6bl M3roTABAMBAIOTCS NO CTAHAAPTY DS 972
Homep nnuensum 326 A
M peHTUPUKALMOHHBI HoMep 364

Hopeerus Tpy6b1 M3roTABAMBAIOTCS NO CTAHAAPTY NS 3621
Homep nuueHsun 14
MpeHTUdUKALMOHHBIA HOMEpP 14

LLseuus Tpy6bI M3roTaBAMBAIOTCS NO CTAHAAPTY SS 1776
Homep nnuensum 2724
N paeHTUdUKALMOHHBIM HoMep 379




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
TEXHUYECKHE XAPAKTEPHCTHKH

Tpy6bl M3roTABAMBAIOTCS MO CTAHAAPTY 1SO 4427

Hanus Tpy6bl M3roTaBAMBAIOTCS MO CTAHAAPTY DS 2119
Homep nnuensun Ha PE 80 914E
NpeHtndukaumoHHsin Homep Ha PE 80 364

Hopeerus Tpy6bl M3roTaBAMBAIOTCS MO CTAHAAPTY NS 3622
Homep nuueHnsun Ha PE 80 191
NpentndukaupmonHbiit Homep Ha PE 80 191

LUseums Tpy6bl M3roTaBAMBAIOTCS NO CTAHAAPTY SS 3362
Homep nnuensun Ha PE 80 3184
NpentndukaumoHHsin Homep Ha PE 80 379
PE 100 Homep KP-nnueHsnum 59

2.3 CEPTUDUKALIUA U CTAHAAPTLI HA ®ACOHHBLIE HYACTU

Baeun 13 mydra:
VA 1.22/DK 8117
Bentunu "ABK" pns pacxopHbix oTBeTBREHMIA:
VA 1.51/DK 6918
®naHupl. Pasmepbl cooTBeTCTBYIOT CleayOWMM CTAHAAPTAM:
1ISO 7005-2:1988 "Metannnueckne dbnanupl"
DIN 2501
BS 4504
SS§ 335
NS 153
SFS 2123

2.4 PASMEPbDI ®JIAHLEB
PA3MEPbI CTAHIIAPTHbIX ®TAHLIEB

DN, mm MM MM MM MM wr
Knacc pasnenns PN 10
25 115 85 14 M12 4
32 140 100 18 M16 4
40 150 110 18 M16é 4
50 165 125 18 M16 4
65 185 145 18 M16é 4
80 200 160 18 M16 8
100 220 180 18 M16é 8
125 250 210 18 M16 8
150 285 240 22 M20 8
200 340 295 22 M20 8 k
250 395 350 22 M20 12 D !
300 445 400 22 M20 12 I 1
400 565 515 26 M24 16
500 670 620 26 M24 20 I I I
600 780 725 30 M27 20 [ ! I
f f f
Knacc paenenns PN 16 ! k !
200 340 - - M20 12 D
250 405 355 26 M24 12 ! !
300 460 410 26 M24 12
200 580 525 30 M27 6 Puc. 2.1. KoHctpykums ¢pnavua
500 715 650 33 M30 20
600 840 770 36 M33 20




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHHYECKOE ONMUCAHHE
THAPABIIHYECKHUE PACYETHI

'U2
AH=¢x— (3.2)
2g

rae: AH - noteps Hanopa, M;

£ - k03 bULMEHT MECTHOTO CONPOTHBREHMS,
(6e3pasmepHras BenuumHa);

U - ckopocTb, M/C;

g - yckopenue cunbl Taxectu, 9,81 m/c2.

3. TMAPABJIMMECKME PACYHETDI

3.1. DOPMYIJIA KOYJIEPYKA-YAUTA

Homorpammel BogsHoro notoka paccumtaHsl no dopmyne Koynbpyka-Yaira (Colebrook-
White):

0,74 k
Q=-6,95xI 4 + D? x/D; x|
Og(D;x]O“x\/D,‘xl 3,71><D,-J>< * (3.1)

rae: Q - pacxop soasl, M’/ cek; D - BHyTpeHHMI auameTp Tpy6bl, M;

| - yaenbHble notepu Hanopa Ha TpeHue, M/M (6espasmepHas BennumnHa);
k - ko3 dHLMEHT WepoXoBATOCTH, M.

k=10,00001 m, npu arametpe 200 MM MK MeHbLIE

k=0,00005 m, npu aametpe 200 mm unu 6onbuie.

Y KpuBbIX NPOCTABNEHbI TUMOPA3MEPSI, T.€. HAPYXHbIE AUAMETPbI TPY6, XOTS pacyeThl BbINOAHE-
Hbl B COOTBETCTBMM C BHYTPEHHUM AuameTpoM Tpy6. Bnaropaps stoMy 3HauyeHus nponyckHoM
cnocobHoCTU TPY6 yCTAHABAMBAKOTCS HENOCPEACTBEHHO, B6e3 MHTEPROASUMMU rPAdHKOB.

Mo HoMorpammam onpeaenstoTcs NOTEPH HA TPEHUE B CAMMX MIACTMAccoBbix Tpybax. Motepu
HANOPQ, Bb3bIBAEMbIE MECTHBIMM COMPOTUBAEHUSIMU (OTBOAAMM, BEHTUASIMM, NEPEXOAAMM, TPOM-
HUKOAMM, BIYCKHBIMM M BbiMyCKHBIMU KPAHAMM M T.A.), 3B€Cb HE Y4TEHbI.

Mpu npoekTMpoBaHMM BONBILMHCTBA CUCTEM NOAAYM BOAbI MOTEPHU MHAMBMAYANIBHO MO KAXAOMY
OTAENbHOMY MECTHOMY COMPOTUBIIEHMIO OBBIMHO He noacumnTeiBaloT. B Takmx cnyyasx npocro pgo-
6aensior 2-5 % k noTepsm Ha TpeHue B Tpybax.

Mpu NPoeKTUPOBAHMM cHCTEM C BONBLIOM CKOPOCTLIO TEYEHMS BOABI, O TAKXKE B TEX CAy4asX, KOr-
AC XenateneH NOACYET NOTEPb MO KAXAOMY MECTHOMY COMPOTUBIEHMIO, MOXHO BOCMONb30BATb-
cs popmynon (3.2).
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3.2. HOMOIrPAMMA BOASHOIO NOTOKA AJIfl NBX
HAMNMOPHLIX TPYS "BABMH" PN 6
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3.3. HOMOrPAMMA BOASHOIO NMNOTOKA AJif NBX
HAMOPHbLIX TPYS "BABMH" PN 10
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CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
THAPABITHYECKHUE PACYETDI

3.4. HOMOrPAMMA BOASHOIO NMNOTOKA A4 NA ( PE 80)
HANMOPHLIX TPYS "BABUH" KJIACCA PN 6,3

8%
DA - o
Q
o
® O
X =
I (¢]
A o
o 3
Ii =8
Q o 0
© a
3
=3
< X
g
&
o
™
S
o
o «
N,
'~ Sl
o
R
Yo
©
A V4
N
£ 7 %
- ~
[o)
Q el
£
™~
hif<vd
HAEON L P PN T TN L A T P AN AN
s,
©
< =)
7
X
O
k2N «
o
4
=
o
«?
o
= N
o
= >,
M
~ -
5 o
[ ©
o o
a )
2 o
o 2
s [S)
5 g
c S
=] o
x )
2
(]
o 2
5 A B e e e A A A it A e e e et Y
T
2
N
e 2
° [S)
c
o
3
T
0
S
S
> 3
o
° ° o0 N v 9 X © ~ -
oo o o o o o o N ) ~—0oc o o > > =) > >
88823 8 ¢ 8 S oo ° v < o~ oo o o o <) o

E




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
THAPABIIHYECKHUE PACYETHI

3.5. HOMOIrPAMMA BOASHOIO NMNOTOKA AJif MO (PE 80)
HANMOPHLIX TPYS "BABMH" KJIACCA PN 10
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3.6. HOMOIrPAMMA BOASHOIO NOTOKA AJifl M (PE 100)
HANMOPHLIX TPYS "BABMH" KJIACCA PN 6,3
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3.7. HOMOITPAMMA BOASHOIO NMNOTOKA AJifl M (PE 100)
HANMOPHLIX TPYS "BABMH" KJIACCA PN 10
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3.8. HOMOIrPAMMA BOAASHOIO NOTOKA AJifl M (PE 100)
HANMOPHLIX TPYE '"BABMH" KJIACCA PN 16
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3.9. NTPMMEP PACYETA BOAONMPOBOAA*

- Naenenue 8 nyHkte A paexo 3,5 6ap (35 M Bop.cT.);

- [ins coopyxeHus Tpyb6onposoaa npumensiotcs Tpy6sl knacca PN 10 us PE 80;

- MakcumansHoe cyTouHoe Bogonotpebnenue (Q max) cocrasnsier 400 n/cyt./yen.;
- MakcumansHoe Yacoeoe notpebnenne paeHo 2,5 x Q max

- Heobxopumoe paenenue y notpebutens paeHo 2 6ap (20 m Boa.ct.);

- Coctas KaxXpoi ceMbM - 4 yenoseka.

Puc. 3.1. Cxema Tpy6onpoeoaa Ans paccMaTpMBAEMOro NpUMepa.

BoponoTpebnenune B pacyete Ha OfMH AOM:

400 n/cyt./uen. x 2,5 x 4 yen./24 yac = 167 n/uac = 0,046 n/cek.

PaccunTbiBaloT pacxop Boabl HO KAXAOM y4acTke BOAONPOBOAA, HANPUMEP:

A-B:(10+ 15+ 8) nomos x 0,046 n/cek. = 1,52 n/cex.

MoTepu Hanopa Ha TpeHWe onpeaensioTcs MO HOMOrPAMME BOASHOTO MOTOKA A1Sl HAMOPHBIX
Tpy6 knacca PN 10 us marepuana PE 80

OnpepeneHne noTepb HANOPA HA TPEHWE C UCMONb3OBAHMEM HOMOTPAMMbI st
paccMaTpuBaeMoro npumepa

eSIbH P NOTEPM loTepu HaAnopa«

n/cek M Py6bI, MM HANOPA HA TPEHME,  HA TPeHMe Ha y4acTke,
M BOg.CT./ KM M BOA.CT.
A-B 1,52 500 63 15 7,5
B-C 1,06 650 63 7 4,6
C-D 0,37 250 50 3,7 0,9
Uroro 13

Mpu ykasaHHbix Bbiwe TMNOpasmepax Tpy6 pasnexue y notpebuteneit e nyHkre D cocrasut:
35 mBop.cT. - 13 M BOA.CT. = 22 M BOA.CT. > 20 M BOA.CT., T. €. TPeBGyeMoe YCNoBMe BbINOMHEHO.

* pacuert BbINOMHEH COrnacHo TpeboBaHMSM NPAKTMYECKOro pykosoacTea LaTckoi MHXeHepHOM
accoumaumm (OMA) no soponpoeopam.

Bce n3BecTHbie MaTepuanbl B TOM MAM MHOM CTENEHM NPOSIBASIOT TEHAEHLMIO K YCTANOCTH MOA,
EeNCTBMEM OMHAMMYECKMX Harpy3ok. [oaToMy B pesynbrate rupaBamMyeckmMx yaapos
CHMXQaeTEs Cpok cnyx6bl TPY6, NPUYEM CTENEHb 3TOTO CHUXKEHUS ONpPEAEnseTcs PAOM
XAPAKTEPUCTMK AMHAMMYECKMX HArpy3oK, B TOM YMche:

Il NpoAoONXMTENbHOCTbIO YBENMUYEHMs HaMopa,

M pasHMLEe MAOKCMMANbHOTO M HOMMHAMILHOTO HAMopd,

Il npoMeXyTKOM BpeMeHU MeXAy YAAPAMM.

[ns BoponposoaHbIX TpY6 foNycKaeTcs TAKOe MAKCUMASBHOE yBENUYEHUE AABNEHMS:

M Koraa AaBneHKe yBENMUYMBAETCS HEYACTO (HANPUMEP, MCMBITLIBAETCS CUCTEMA, OTKIIOYAETCS
3MEKTPUHECTBO M T.N.), MOKCUMANbHOE AABAEHUE MOXET NPEBLILLATE HOMUHANLHOE ACBAEHME
Ha 50%;

B npy uacTom yeenuueHum aasneus (makc. 106 pas & 50 net) MakcumansHoe aasnetme & MBX
Tpy6ax MoXeT NpeebIlaTh HOMMHANbHOE AaBneHue HA 25%, HO AMAAMTYAQ CKAYKOB
nasneHus He gonxHa npesbiwats 30%.

Peskoe yBenuuyeHne fasneHnst MOXET GbiTb BbI3BAHO M BLICTPLIM HANOMAHEHMEM CMCTEMBI BOAOM M
pa3HLIMM Maccamu "3akpbiToro” Bo3ayxa, MO3TOMY B MPOEKTAX AOMKHA BbiTh NpeaycMoTpeHa
BO3MOXHOCTb CMYCKA BO3AYXQ, O CKOPOCTb 3AMOSIHEHUS CUCTEMBI BOAOM AONXHA 6bITb KAK
MOXHO MeHbLUE.




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
HUCNbITAHWA 04 AABNEHHEM

4. ICNLITAHMS NOA AABJIEHUMEM

4.1. UCNbITAHMS NOA AABJIEHMEM NBX/M3 TPYEONMPOBOAOB

McnbitaHue nop, AABNEHUEM BONXHO BbiTh BKITIOYEHO B NPOEKT € cOBNIOAEHNEM CreayioLmX

YCNOBUM:

1) NMpoponbHbI Npodunb AonXeH MMeTb HebonbLOK NoabeM Ans obecneyeHuns yaaneHus
BO3AyXa.

2) ins Bcex cambiX BbICOKMX TOYEK AOSKHbI BbITb NPEyCMOTPEHbI PY4HbIE MM OBTOMATHYECKME
BO3[yXOCMYCKHbIE YCTPOMCTBA, MPUYEM NPABUNbHAS YCTAHOBKA NPeAyCMATPMBAET
Pa3MeLEeHHNE X HEMHOTO HMXE CAMOM BbICOKOM TOYKM MO HAMPABEHMIO TEYEHMS.

3) HonxeH 6bITb HAOMEYEH TAKOM NOPSAOK 3AMYCKA, YTOBbI B Clly4ae HEOBXOAMMOCTU UCMBITAHMS
nop, AABNEHUEM ETO MOXHO 6bi10 Bbl BbINOMHSATL MO3TAMHO.

4) MecTo 3anonHeH1s BOAOM AONXHO BbiTb NPEAyCMOTPEHO B COMOM HUXHEMN TOUYKE, O MeCTa
BEHTUNSLMM (BbINYCKA BO3AYXA) - B HAYANE M KOHLLE IMHUM.

5) NBX oTBoAbl, TPOMHWKM, NEpPeXOAHblE NATPYOKM, BEHTUAM M KOHLLEBbIE 3ArYLUKM AOSKHBI BbITh
3akpenneHsl ("3aaHkepeHbl") nepes NPOBEAEHUEM UCMLITAHUS [ABIEHUEM.

(M3 coepnnutensHbie yactu "Basun" aHkeposku He TpebyioT).

6) TpeboBaHMs 3aKA34MKA K MCMBITAHMIO MO AABNEHMEM JOMKHbI BbITb YETKO M3NOXEHDI B
ONMUCAHMM NPOEKTA, A NOAPSAYMK AOSKEH BbITh HOLENEH NPABOM NPUMHUMATL HEOBXOAUMbIE
Mepbl nepep, NPOBeAEHNEM UCTbITAHMS.

Tonbko nocne BbINONHEHMS YKA3QHHbIX YCIIOBMI MOXHO MPMUCTYNATb K UCMBITAHUAM. McnbiTanus
obneryatotcs, ecnu byaet obecneyeHo:

M MpasunbHOE TPAHCNOPTUPOBAHWE M XPAHEHHE TPYD M apMaTypbl.

M MpasunbHOE pbiTbe TPaHLWEN, YKNAAKA TPYH, 3aChINKA M yNNOTHEHME.

H lMNpasunbHOE NPMMEHEHUE COEAMHUTENbHBIX YCTPOMCTB M METOAO0B COEAMHEHMS.

4.2. NTPOLIEAYPA UCNLITAHMS TPYEONMPOBOAOB NOA AABJIEHUEM*

Mepep npoeepeHMeM UCMbITAHMS NOA, AABIEHUEM HEOBXOAMMO BbIMOMNHUTB CreaytoLme

TpeboBanus:

1) Bce koHUpI cHcTeMbI BOMKHBI BbITb 060PYAOBAHDI TME0 KOHLLEBBIMM PACTPYBHBIMK
sarnywkamu, nnbo dnaHuesbimMu sarnywkamu. Ha 3arnywky ycranasnmeatot oteog 90°, 3
LIAPOBOM KPAH M yCTOMUMBBINA K PACTATMBAIOLMM HArPy3KAaM LWTYLLEP C BHYTPEHHUM y
aametpom 32 Mm ans nogknioueHus 13 Tpy6el TMnopasmepa 32 Mm %I %I

| |

2) Bce koHueBble 3arnyLwKM AOMKHbI GbITh 3AQHKEPEHDI.
3) Cucrema ponxHa 6biTb 3aNONAHEHA BOJOM NO KPAMHEM mepe 3a 24 4 A0 HAYANA UCMBITAHMUS
naeneHrem. Y6eantech B TOM, 4TO M3 CUCTEMbI MONHOCTBIO YAQNEH BO3AYX.
4) B teueHue nepsbix 6 4 fABNEHME B CUCTEME BOMKHO COCTABAATL 1,3 HOMUHANBLHOTO AABNEHMS. H
T0 MMeEeT OYeHb BAOXHOE 3HQYEHHUE ANA MONYHEHUS XOPOLMX Pe3yNbTATOB UCMLITAHMS.
MpoBeaeHne 3TOM HYACTM UCMLITAHMS BOMKHO NOATBEPXKAATLCS HEOBXOAUMBIMU AOKYMEHTAMM.
5) Ha ucnbiratensHom nnowagke fonxHa 6bitb o6ecneyeHa BO3MOXHOCTb MOAAYM BOABI; 1 - Makomerp; 2 - Hacoc ans cospanms
MCNbITATENIbHOIO AABJIEHMUS; 3 - BeHTMﬂﬂLI,Hﬂ;
Bo Bpemsi UCNbITAHUS NOL, AABNEHUEM: 4 - ®nanHuesbit apantep Baenn/ ABK, ycTom-
1) UsmepsioT dbakTuyeckoe pasneHue, 1 B ciyvae HeobxoanMocTH fobaensioT Boay. YMBBIM K PACTAFUBAIOLMM HATPY3KAM;
2) B cucteme cospaioT gasneHue, cootsetcraytowee 1,3 HOMUHANBHOTO 3HAYEHMS 5 - CamsHoit kpaH; 6 - Ynop.
(vcnbiTaTenbHoe pasnenue).
3) O1o paenexue BoigepxMBaioT B TeueHne 2 4. [lonyckaeTtcs nononHeHWe cucTeMbl BOJOM.
4) B tevenne cnepytowmx 60 MuH pobasnsTb BoAy Henb3s.
5) Mocne 60-M1HYTHO BBIGEPXKKM M3MEPSIOT AABNEHME M A06ABNAIOT BOAY, YTOObI BHOBbL
BOCTMYL AaBNEHUs, paBHoro 1,3 HOMMHANBHOTO 3HAYEHMs (McnbITaTeNnbHOE AaBNeHMe).
6) napeHue paBneHus M KONMYeCTBO fOBABNEHHOM BOAB! HE AOMKHbI MPEBLILIATE NPeAeNbHbIX
3HAYEHUI:
a) MaKcMMansHoe gonyckaemoe nageHue aaeneHus = 2% OT HAYANBHOTO 3HAYEHMS;
6) MakcMManbHoe gonyckaemoe KonuyecTeo gobasneHHoM Boasl (B nuTpax Ha 1M
'rpy60nposop,o) BbiuMcnsietcs no popmyne: V, 6 = 0,02d;-0,001 + AV, rae
AV =0,05 x d,~2 ons MNBX 1py6;
AV =0,08 x d{ ana M3 1py6;
d; - BHyTpPEHHMI AMAMETP B METPAX.

Mocne mMcnbiITaHMs Nop [OBNEHMEM KOHLEBbIE 3arnywkKu CHUMALOT.
* ﬂpumeqoune. OnucbiBaemas npouenypa UCnbiITAHUA CUCTEM pr6 nopa pasieHnem

COOTBETCTBYET CTAHAAPTY AATCKOM MHXeHepHoM accounaumn [C 455 "TepmetnuHocTs
nop3eMHbIX KaHAnM3aumoHHbix cucteM” (1-e usganme, sueapb 1985 r.).
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CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
AHKEPOBKA

5. AHKEPOBKA
X dy2 Xp
=7 (5.1) Ankeposke nognexar tonsko [BX coegututensHbie vyacty, M3 pacoHHbie uspenus,
4x10 MOHTUPYEMbIE NOCPEACTBOM CBAPKM, B BOMBILMHCTBE Clly4aeB QHKEPOBKM He TpebyiorT.
rae: N - ocesas cuna, kH; HekoTopele np1Mepel, koraa aHKepOBKA pekoMeHayeTcs, onmcaHsl B n. 5.7. BennunHa oceeoit
dy - HapyXXHbIM AMAMETP TPY6bl, MM; CUIbI 30BMCUT OT PA3MePOB TPYBONPOBOAA M HOMUHANBHOTO (MCMLITATENLHOTO) AABAEHHS U
p - Hanbonblee fasnexue B Tpybonpoeoae, 6ap paccunTtbiBaetcs no ¢popmyne (5.1)

(4awe Bcero, 3To McnbITaTENLHOE ACGBNEHME)

5.1. AHKEPOBKA NBX TPOMHUKOB, 3ArNYLWEK U BEHTUNIEN
N=pxN; (5.2)

rae: N - ocesas cuna, kH;

N - ocesas cuna, cooTsetcTayoOLWAs
paenenmio 1 6ap, kH;

p - Haubonbwee pasnexue B Tpybonposoge, 6ap
(4awe Bcero, 3To McnbITaTENbHOE AABNEHME)

ApMaTypa, Ha KOTOPYIO [EMCTBYET BbITANKMBAKOLLAS CUA, 0BYCNOBNEHHAS BHYTPEHHUM
AasneHueM Bogbl (HanpuMep, oTBOAbI, TPOMHUKM, 3AMTYLUKM M BEHTMAM), AOMKHA BbiTh
3aaHKkepeHa. Ycunue, KOTopoe AOMKHO BbIAEPXKATh AHKEPHOE KpemnneHue, MoXeT BbiTb
PACCYATAHO HO OCHOBAHMM 3HAYEHMH, NpUBEAEHHbIX B Tabnuue 5.1, no ynpoweHHon popmyne

(5.2).

Tabnmua 5.1 Ocesbie cunbl, kH, cooTsetcTByiowme BHyTpeHHemy paenenmio 1 6ap

40 0,13
50 0,20

63 0,32

75 0,45

90 0,64

110 0,95

125 1,23

140 1,54

160 2,00

200 3,15

225 4,00

250 4,90

280 6,16

315 7,80

400 12,60

Puc. 5.1 500 ]9,60
630 31,20

1. MpomexyTouHbIM cnoit (nnacTukoeas NNEHKA);
2. beton;
3. Axo Tpy6onpoBoaHOM TpaHLieu;

4. Buipasumsatouii crok. 5.2. AHKEPOBKA NBX OTBOJIOB (KOJIEHbEB)

.o <
R=2xNjxpx smi (5.3) Cwuna, peicTByiowWwas Ha OTBOA, MOXeET BbiTh paccuntaHa no dopmyne (5.3).
o Ycunue, KOTOPOMy BONXHO NPOTUBOCTOATL AHKEPHOE KPEnneH1e, Nerko BbIYMCISEeTcs Ha
nycrs 2X Sin5=k, Toraa OCHOBAHMM 3HAYEHMM, NpUBeaeHHbIX B Tabnuue 5.1 u B Tabn. 5.2, no cnepyiowwei ynpoLieHHoM!

dopmyne (5.4).
R=kxpxNp, rpe: (5.4)

Tabnuua 5.2. Yrnoesie koabduumeHTs

rae: R - pesynstupytowas cuna, kH;
N - oceeas cuna, cooteeTCTBYIOWAS
naenenmio 1 6ap, kH;

p - Haubonblee aaeneHue B Tpybonposoge, 6ap K 0,19 0,38 0,52 0,77 1,00 1,41
(4awe Bcero, 310 McnbITaTENbHOE ACGBNEHME)
o - yron otBona, rpag,.;

k - yrnoeoit koadduumeHt (cm. Tabn. 5,2)
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CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB

TEXHWYECKOE ONUCAHHE

AHKEPOBKA

5.3. AHKEPHBIE KPENJIEHUSA

Mpu pacuete pasmepos kpenexHoro 6noka (aHkepa) cnegyeTt yuuTHIBATL JOMNYCTUMOE ACBNEHWE
HO FPYHT, KOTOPOE BOMKHO YCTAHABAMBATLCS HO OCHOBOHMM FEOTEXHUYECKMX M3bICKaHMM. B
6ONbIIMHCTBE Cy4YaeB JOCTATOYHO BOCNONb30BaThes hpopmynoi (5.5)

Y106k KpenneHue 6bino MPOYHbIM, 6eToH cnepyeTt yKnaablBATh HA MPOYHYIO CTEHKY TPAHLUEN.
OAHOKO UHOrAa MOXeT BO3HUKHYTb HeOsXOpMMOCTb YKNAagku Ha TWATesIbHO YNJIOTHEHHYO
3AcCbInKy, MU B TAKOM Ciy4de HYXXHO Y4YUTbIBATb MPOYHOCTb 3ACLINKM. 30er|‘|115|eM)’lO d)dCOHHYIO
4aCTb M APMATYPY HYXHO A0 seTOHMpOBOHMﬂ 3AWHTUTL OT 6eToHa NMPOMEXYTOUYHbIM CIIOEM,
Hanpumep, 13 NAACTUKOBOM MAEHKM.

5.4. NPUMEP AHKEPOBKM NBX OTBOAA

1 B BaIE o B
HHHbLIM NPUMMEP OCHO BC A HO cneaylo AX MCXOAHDBIX AAHHbIX
— N

- MNBX oteop 45° puametpa 200 mm;
- UcnbitatensHoe (Hanbonblee) gaenexne 9 6ap.

Pacuér Beném no popmyne (5.4), rae yrnoson koapduument k = 0,77 (tabn. 5.2);
13 ycnosus Hanbonsluee (McnbitatensHoe) pasneqre p = 9 6ap; ocesas cuna cooTeeTcByloWas
naenenunio 1 6ap Ny =3,15 (1abn. 5.1).

Pesynbtupytowas cuna:
R=0,77x9x3,15=21,83 kH

Tenepb pasmepbl 6eTOHHOro KpenexHoro 610ka MOXHO paccuutats no dopmyne (5.5):
3HaueHne Orpyura BoiuMcnsercs B kH/m2
Ons eeicotsl h npuHMmaeTcs 3HaueHne 0,2 m(BbicoTa Tpy6bl), HOMMEHbLLEE 3HAYEHWUE LUMPHHBI

pasHo:

b=21,83/0,2x200=0,55 m.
5.5. AHKEPOBKA NBX NEPEXOAHOIO NATPYBKA

JencrBytowas Ha nepexoaHbii Natpybok ocesas cuna paccumteiBaetcs no popmyne (5.6):

5.6. TPUMEP AHKEPOBKM NBX NEPEXOAHOIO NATPYBKA

A NpUMep OCHO BCOIE A HO cne

- NBX nepexopHbit natpy6ok ans nepexopa ot auametpa 200 mm k anametpy 110 mm;
- ucnbiTatensHoe (Hanbonblee) pasnenre 9 6ap.

Pacuer Boinonnsetca no popmyne (5.6), ans kotropon dy1 = 200 mm, dy2 =110 mm, p =9 6ap,
NOACTABMB 3TH 3HAYeHMs B GOPMyNy nonyyaem:
N=3,14x (200%110%) x 9/4 x 10* = 19,72 «H.

Atkep (6eToHHbIN 6n10K) paccunTbiaetcs no dopmyne (5.5), npuHnmas cnegyrowme sHaveHUs
ans pacuéra: h=0,2 M, Orpyura = 200 KH/M2

b=19,72/0,2 x 200 = 0,49 m.

_ R
hx O'rpynta

b

(5.5)

rae: b - wupmHa kpenéxHoro 6rnoka, M;
h - BeicoTa KpenéxHoro 6noka, M;

R - pesynbtupytowas cuna, kH;

Orpynra = BOMYyCKAEMOE AAB/IEHME HA FPYHT,
KoTOpoOEe B 6onblMHCTBE Cly4aeB MOXeT 6bITh

npuHsito pasHbim 200 kH/ M2

1. Beton;
2. Qo Tpy6onposoaHoM TpaHLien;
3. BuipaBHuBatowmit cnoi.

rae: N - ocesas cuna, kH;

T X(d)zq—d;z)xp
4%x104

(5.6)

dy, - HapyXHbI gameTp Gonbluei Tpy6bi, MM;
dy, - HAPYXHbIH BUAMETP MeHblLUEH TPYObl, MM;
p - Haubonbluee gasnexue B TpyGonposoge, 6ap.

Puc. 5.3
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1. NBX 1py6a; 2. PnaHuesoe coeanHeHue;
3. M3 1py6a; 4. Bcrpansaemsiit dnaxewy;
5. beTtoHHas onopa.

Puc. 5.5 Mepexop c M3 tpy6bi Ha MBX

B1
m
| ||j] jind
Puc.5.6. AnkepupoBaHm1e nepes BXOAOM B
KonogeLs.

e o W

Puc. 5.7. MonTtax 6eToHHOI onopsl Ha
3NEKTPOCBAPHYIO My Ty

5.7. NTPUMEP AHKEPOBKM HA I3 TPYEONMPOBOAAX

Ha M3 tpy6onposopax aHkepHoe KpenneHue TpebyeTcs HQ TEX y4ACTKAX, FAe HEo6XoaAUMO
XKeCTKO 3adMKCMPOBATL ONPEAENeHHbIH y4acTok Tpybonposoaa.

Ons eeinonHenus "mepteoi onopsl" (aHkepa) B 13 Tpy6onpoeos BBAPMBAIOT BCTPAMBAEMbIM
$naney (puc. 5.4)

1. Nepexop c M3 tpy6si Ha MBX.

HeobxoaumocTb MoHTaXa BcTpanBaeMoro $aaHLA B AAHHOM ciyyde oBycnoBieHd BbICOKMM
KO3pPULMEHTOM TeMnepaTypHbIX paciumpenmi 13, B cBa3M ¢ 4eM B clyyae NOHUXEHUs
TemnepaTypebl yuactok Tpy6onpoeoaa u3 M3 moxer "sbinepHyTs" M3 pactpyba 6anxaiiuyio
MNBX tpy6y.

2. Dukcaums Tpy6bl Nepen BXOAOM B Konogew,

B naHHOM cnyyae aHkepHoe KpenneHue nossonset sadukcuposats Tpyby nepen BXOAOM B
konopeu. Takum o6pazom mel "dukcupyem" ycraHosouHbli pasmep B1, uto nossonser
oCyLLeCcTBAATL AeMOHTAX obopyaoBanus 6e3 pucka, uto pasmep B1 namenutes (no npuumne
TEMNEPATYpPHbIX U3MEHEHMIt AnWHBI TPYBbl) nocne cHaTUs BonTos Kpennexus ¢ GpnaHLesoro
coepnHenus. [Ins BO3ZMOXHOCTM perynMpoBaHus pacCTOsHUS Mexay GpnaHLamMu MOXeT
np1MeHsTbCs aononHuTensHoe obopynosanue (cm. paszaen 9). Coeannenne M3 tpy6er u
np1BApHOro ¢GpnaHLa MOXeT 6bITb BLINOAHEHO KAK CBAPKOM BCThIK, TAK M € MOMOLLbIO
anekTpocsapHoi MydThl. [ocneaHuit cnocob sBnseTcs eAMHCTBEHHO BO3MOXHBIM MPK
6ecTpaHLueiHoi npoknagke Tpy6, KOrAd NPOCTPAHCTBO OKOMO KOOALA OFPAHUYEHO.

B [InvHa yyactka 13 tpy6 nepep Bxonom B konopel, (yem 6onblue AnMHA, TEM Bbille U3MEHEHWE
ANMHBI TPY6bI NOA BAMSIHMEM Nepenapa TeMneparyp).

M BenuumHa nepenapa temnepatyp. T.k. Tpy6bl ycTtaHasnueatoTcs Ha ry6une Gonee 1,5M, To
TEMNEePATYpPHbINA pexmnm cammx Tpy6 noctosHHbid. EauHcTeeHHoe, uTo MOXeT cospaTs
HanpskeHue B TpYHax - 3TO TEMNEpATypHbIM Nepenag TPAHCNOPTUPYEMON BOAbI.

M Bup yxnapku tpy6. Ecnn M3 tpy6el ycraHoBREHBI B rPYHT, M necok Bokpyr Tpy6 xopoluo
yTpamboBaH, To puck "nogemxek" Tpy6bl MuHMManeH. Ecnu Tpy6bl nponoxeHs meTogom
"npotackmeanus" B ctapoit Tpy6e ¢ 3a30poM Mexay TpPyBamu - To M3MeHeHUe NMHENHBIX
pasmepoe Tpy6bl Haubonee BeposSTHO.




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
HHCTPYKUNH NO YKNAAKE

6. UHCTPYKLIMM

YKJADLKE

Tpy6onpoBoa foMKEH pacnonararbcsi HA TAKOM PACCTOSHUM OT APYrUX Tpy6onpoBogos 1
COOPYXEHMHM, 4TOBbI HEe LOMYCTMTb MX MOBPEXAEHMS, O TAKXKE HE MELLATh X PEMOHTY.
Bbicokue TpeboBaHMs NpeabsBASIOTCS K TPAHLWESM A5 TPY6onpoBoaos.

PaeHomepHas onopa ans Tpy6 obecneymBaeTcs BLIPABHMBAIOLMM CIIOEM, KOTOPbIN ceayeT
HOCLINATH MM CO3AABATL 30 CHET PA3PLIXIEHUS TPYHTA.

Cnoit 60KOBOI 3ackinku AoMkeH obecneynBaTh AOCTATOYHYIO OMOPY Ans TPY6, NO3TOMY BAXHO
obecneynTs ero ynnoTHeHUe, HaNPUMEP, 3a CYET YTANTLIBAHUS HOTAMM.

Martepuan, ncnonbayembii ans BLIPABHMBAIOLLETO €NOS U BOKOBOM 3ACHINKM, AOMKEH

YAOBNETBOPSATL CIEAYIOLMM KPUTEPHUSM:

B Pasmep yactuy He gonxeH 6biTb Gonee 16 Mm.

B Yactuy c paamepamu ot 8 o 16 mMm He ponxHo 6biTh 6onee 10%.

B Marepuan He ponxeH 6biTb 3AMOPOXEH.

B He gonyckaetcs npMMeHeHue OCTPOM KPEMHEBOM ranbKu MM ApYrMx ApobneHbix
MaTepu1anos.

BepxHsisi 3acbinka fonXHA COOTBETCTBOBATL TPEBOBAHMAM COOpPYXeEHUs (poporu, TpoTyapa Puc. 6.1 KoHctpykums TpaHiuen

1 T.A.), kKoTopoe ByaeT pacnonaratbes Hag TPy6oNpoBOAOM. 1 - BepxHsist 3aceinka; 2 - Bokosas 3ackinka;
Beicota cnos rpyHTa Hap Tpy6onposoaom (hg) aosmxHa 6biT He MeHee 0,6 M, ecnu Hap, 3 - Otkoc; 4 - BeipasHusaiowuii cnoi;
Tpy6onpoBosom He ByaeT ABUXEHMS TPAHCNIOPTA MM eciu He ByAyT NPUHUMATLCS CHeLManbHble 5 - Yeunmaiowmii cnio (npu Heobxogmmoct)
Mepel. Mcxops 3 Tpe6oBaHms o ToM, 4uTobbl TPy60NpoBOA HAOXOAMUNCS B HENPOMEP3AIOLLEM Cnoit > 0,20 M (pukcrpoBaHHO¥ ry6ubi)

rpyHTe, Tpy6OnpoBoapl, HANPUMEP, A1 MUTLEBOM BOAbI, OBLIYHO YKNAALIBAIOT TAK, YTOBLI HAA,
HUMM 6bin cnoi rpyHTa TonwmHou 1,6 Mm.

6.1 YAJIMHEHUE U COKPALLEHME NJIACTMACCOBLIX TPYB

Mnactmaccel 06nagaioT cpasHUTENbHO 60MBIWIMM KO3 DULMEHTOM NIMHEMHOTO TENIOBOrO AL=AtxLxo (6.1)
pacwupenus (cM. Tabn. 2.1), 4To AOMKHO NPUHUMATLCS BO BHUMAHME NPM yKnaake

nnacTMaccoBbix Tpy6. rae: AL - yanuHeHne unu cokpalenue, M;

Ins Tpy6 ¢ pactpy6HbIMM coepuHeHMsMM 0BbIYHO He TpebyeTcs cneumanbHbIX Mep B YaCTH L - pnnuHa cekumm, m;

PACLIMPEHHUS, BbI3BIBAEMOTO M3MEHEHMSIMU TEMMEPATYPbI, NOCKONBKY KaXA0e pactpybHoe 0 - K03 DULMEHT IMHEHNHOTO TeNoBOro
coepuHeHUe BbINONHAET GYHKLMM KOMNEHCATopa. pacwmpenus (cm. Tabn. 2.1 Ha crp. 5);
OgHako B cnyyae anmHHbIX cekumnii u3 NMBX Tpy6 ¢ kneesbiMM coegMHEHMAMM UK ceapeHHbix 13 At - pashmuua Temneparyp, °C,

TpY6 BCA ceKums BeaeT cebs KaK OAHA ANMHHAS TPY6a. YANMHEHUS Mnu coKpaLueHus At=Ti-Tp, °C

CYMMMPYIOTCSl, U BCS CEKUMS YANMHSETCA MK COoKpaLLaeTcs. Ty - ycraHosuBLuascs Temnepatypa rpykTa, °C;

T2 - Temnepatypa Tpy6 npu yknaake, °C

Temneparypa 500-meTtpoeoit Tpy6bi M3 matepuana PE 80, ceapeHHoi Hap, TpaHLueei B NeTHUIMA
neHb, nerko moxert goctnub 40°C, ecnn Tpy6a 6yaeT noaBepraThcs CONHEYHOMY OCBELUEHMIO.
Mocne yknapku Tpy6bl 1 3aCkINKM TPAHLLIEM TEMNEPATYPA MOXET CHU3UTbCS 3a Houb go 10°C.
Ha ocHoBe 3TMx aaHHbIX nonyyaem:

AL=(10-40) x 500 x 1,8 x 10%=-2.7 m

St0 03HAuAET, YTO Ha cnepylowee yTpo Tpyba Byaet Ha 2,7 M Kopove.

Takoe cokpalueHne MOXeT BbiTb CKOMNEHCMPOBAHO 3a CHET YBENMYEHMUs ANMHBI YKNQALIBAEMOM
Tpy6bi Ha 2,7 M. OpHAKO, ecnu ceKums, KOK B paccMATpMBAeMOM npuMmepe, ByaeT nokpuiTa
3eMnel, rpyHT B onpeaeneHHoi Mepe ByaeT yaepxusats Tpy6y, U noaToMy cokpalueHue byaet
MebLwe 2,7 M. Hannyuwmm peenuem ssnsetcs 3akpennenue Tpybonpoeoaa no o6omum
KoHuam. PasyMmeertcs, B pesynbrare 3Toro B CEKLMM BO3HMKHYT NPOAOSbHBIE HAMPSXKEHUS, HO
HUKAKMX NOBPEXAEHUI He ByaeT, ecnu Tonbko M3MeHeHWe TeMnepaTtypbl He npesbicut 70°C.

B npoTtMBOnonoxHoM cnyyae, ecnm TeMnepaTtypa yknaaku 6yaeT HUkKe KOHEYHOM TeMNeparypbl,
cekums Tpybonposoaa 6yaet yanuHatbes. OfHAKO 3TO 0BLIYHO He BbI3bIBAET TAKMX CEPbE3HbIX
npobneM, Kak B cny4ae cokpatueHus. Jlyuwe Bcero Aath BO3MOXHOCTb Tpy6e cpaBHATLCS MO
TemnepaType ¢ TpaHLeeM, Ans 4ero obbIYHO BLIBAET JOCTATOYHO CYTOK, M TONILKO MOCAE 3TOro
BbINOJIHUTb OKOHYATENbHbIE COEAMHEHMS.
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Mcnonb3oBanmne NAACTMACCOBLIX TPY6 npu Temneparype Boiwe 20°C

Ecnu tpebyeTtcs, utobbl Tpy6bl paboTanu npu TemnepaType, NPeBbILLAoLei HaMbonbLyio
HopMansHyto pabouyio TeMnepaTypy, To Mo HUXENPUBEAEHHON HOMOTPAMME MOXHO
onpenenuTb, HACKONBLKO AOSIKHO BbiTh CHUXEHO [ABNEHMe, Ans TOro YTobbl cpok cyx6bl Tpy6
6bin TakMM Xe, kKak npu Temnepatype 20°C.

Homorpamma 6.1 donyckaemoe pabouee paeneHne npu temneparype ebiwe 20°C

K UUMEH YM masnetrms
V
T ] 1
20 25 35! 40 45! epan
PNt = PN x Ct

Mpumep

HanopHas tpy6a knacca PN 10 u3 matepuana PE 100 gonxHa akcnnyatupoeatscs npu
Temnepatype marepuana 40°C.

PN4goc =10 6ap x 0,74

MNpu Temnepatype mateprana 40°C cpok cnyx6bi Tpy6bl He yMeHbLuMTCS, ecnu paboyee
nasnexue He bypet npesbiwats 7,4 6ap.
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CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
OBPALUEHHE C H3RENUAMH

7. OBPALLEHME C MSAEIUSMMU

HanopHsie Tpy6bi "BasuH" noctaensioT ynakoBaHHbIMM B CBS3KM s obecneveHns HeobxoaMmon
3aLWMTHI BO BPEMS TPAHCMOPTUPOBAHMS M XpaHeHus. Ha sasope-usrotoeutene 8 Tpy6bl
YCTQHQAB/MBAIOT HEMOABMXKHbIE PE3MHOBbIE KOJbLL, HA KOTOPblE HAHOCST CMELMANbHYIO
CUIMKOHOBYIO CMa3Ky ¢ 6onblumm cpokom cnyx6bl. Kak MBX, Tak u M3 tpy6l nocraensioTes ¢
KOHLIEBbIMM 3ArYLIKAMM, KOTOPbIE 3P PEKTUBHO 3ALUMLLAIOT MX OT MOMNAAAHMS MYCOPA M T.M.

7.1. TPAHCNOPTUPOBAHME U XPAHEHME

Mpu TpaHCNOpTUPOBAHMM M XPAHEHUM HEMONHBIX CBSI30K TPY6 cnepyet cobnioaarte cneaytowwme
npaeuna:

1. Tpy6bl cnenyet nepeBo3nTb M KAK MOXHO JOMbLUEe XPAHWUTb B CBS3KAX 3QBOAA-M3rOTOBUTENS
(Puc. 7.1).

2. Ha gHo Ky308Ba rpy30BMKQ BOMKHBI BbiTh YNIOXEHbI NOAKNAAKHM, NOAAEPXMBAIOLLME FPY3 MO
Bcei annHe. Cobniopaiite akKypaTHOCTb NpM Norpyske M Buirpyske. He nogHumaiite tpy6si 3a
OfMH KOHEL, U He cbpacbiBaitTe mux ¢ rpy3osuka (Puc. 7.2).

3. Cea3ku Tpy6 M HeckpenneHHsie TPYy6bl CneayeT XpaHUTb HA YCTOMYMBOM OCHOBAHMM.
HeckpennenHbie pactpy6Hbie Tpy6bl cnegyeT yknaabiBaTh NONEPEMEHHO PACTPYBHBIMMU 1
FIAAKMMM KOHLLOMM, 4TOBbI MCKNOUYMTL onopy Tpy6 Ha pactpy6ei (Puc. 7.3).

7.2. OBPALLUEHME C TPYEAMM HA CTPOUTEJILHOM NJIOLLAAKE

Mpu pabote no MoHTaxy Tpy6 cnepyet cobnioaath crepyowme NpasmUna:

1. Tpy6bi MOnoro AMaMeTPa MOXHO NErko NepeHoCcUTb 6e3 MCMoNb30BAHMS BCMOMOrATENbHOTO
obopyaosanus (Puc. 7.4).

2. He tawwure Tpy6bi no 3emne u usberaite octpix npeametoe (Puc. 7.5).
3. Tpy6bl Manoro AMAMeTpa MOXHO yKaApiBaTh B TpaHwweto BpyyHyto (Puc. 7.6).

4. Ins Tpy6 6onblioro guameTpa MoryT noTpe6oBaThCs rpy30noAbEMHbIE METAMU UK
cneumansHas nogbemHas Tpasepca (Puc. 7.7). Bcerga ucnonbsyite He MeHee AByX neTens.

(g

Puc. 7.4
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8. COEAMHEHME HANMOPHLIX TPYEONPOBOAOB

8.1 MHCTPYKLIMM NO COEAMHEHMIO UM MOHTAXY

NMBX HANMOPHLIX TPYB "'BABMH"

MBX HanopHble Tpy6bl M hacoHHbie yacTu "Basun" Ha 3aBope o6opyaytoTCs HENOABUXKHBIMM
PEe3MHOBbBIMM KONbLIOMM, YTO 0BECneymBAET BbICOKYIO HOAEXKHOCTL coeanHeHnin. Ha pesunHosbie
KOJNbLLA HAHOCKTCS CMELMANbHAS CUIMKOHOBAS CMA3KA € BOMBLLIMM CPOKOM CRy X6l
obnapatowas cnepyioLwmMM1 fOCTOMHCTBAMM:

l Heo6X0AMMOI KOHCUCTEHLMEN KAK MPU BbICOKMX, TAK M NPU HU3KMX TEMNEPATYPAX;

l BoOHENPOHULLAEMOCTBIO;

H oTcyTCTBMEM BpefHbIX BELLECTB.

Y1o6bl HE BOMYCTUTL MONAAGHMS 3Arps3HEHMI BHYTPb TPY6 Aaxe B TpaHwee, 06a KoHua Tpy6bi
NNOTHO 3AKPbIBAIOTCA CMELMANbHBIMM MIACTMACCOBBLIMM 3AMYLUKAMM.

E e U MOH o BA H HbIX - AH

1. CHMMMTE 3aLMTHBIE 3AMNYLIKK C pACTPYBHOrO KOHLA yXe YNOXeHHOM! Tpy6bl M € rnaakoro
KoHua cnepyiowei Tpy6sl (Puc. 8.1).

2. YcTaHoBNEHHOE HA 3aBOAE Pe3MHOBOE KOSbLO YXKE CMA3AHO CMAMKOHOBOM CMA3KOM €
6onbLumMm cpokoM cyx6ei (Puc. 8.2).
Buumanme.
Mpu ycraHoeke ¢pacoHHo# YacTi He 3a6yabTe HAHECTM CMA3KY HA FAAAKMIA KOHEL.

3. Hanpasste B 1py6y B pactpy6. O6ecneusTe BBOA IMAAKOro KoHUaA B pactpy6 nop,
NPABMIBHLIM YFOM. CHATUE daCKM Ha KoHue TpyBbl He Tpebyetca. Ecam Tpy6y notpebyetcs
o6pesarb, To KOHeL, ee AOMXKeH BbiTb OYULLEH OT 3aYCEHLER M HA HEM JOMKHA BbITb CHITA
dacka (Puc. 8.3).

Puc. 8.3 4. 3apBMHBTE BTYNOYHBIM KOHEL, B pacTpy® Ha rny6uHy, yKa3aHHYIO MOHTAXHOM METKOM, He

npopguras ee aansiwe. C6opka BbinonHseTcs BpyyHyio. [pu He06X0AMMOCT MOXHO
BOCMO/b30BATLCS IANYATHIM IOMOM, MOASIOXKMB MOJA, HETO AEPEBSHHLIM BPYCOK ANs 3aLMTbI
KoHua Tpy6si (Puc. 8.4).

5. ECHH I'IpM NMOMOLLM NOMA He yAaeTcsa AOCTHUYb AOCTATOYHOrO )’CMHMSI, ana coeguHeHUss MOXHO
BOCMOJIb30OBATbLCA CNEeuMnasnbHbIM npmcnoco6neHMeM, COCTOSLLMUM U3 CTponos u p)"'IHOﬁ
nebeaku (Puc. 8.5), nmbo pomkpaTom, Mcnonb3ys B KAYeCTBe YNopa KOBLU 3KCKABATOPA
(Puc. 8.6).

BuumaHue.
HMKOFD,G He BOD,BMI'GFiTe pr6bl HenocpeacTteeHHo KOBLUOM 3KCKaedTopdad.
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8.2 BbINOJIHEHME COEAMHEHMM B CUCTEMAX U3
M3 TPYB "BABUH"

B HacTosiwee Bpems ceapka senseTtca Haubonee nonynsapHsIM cnocobom coeamtenms 13 Tpy6.
3t0T cnocob nossonseT coeanHaTb TPYBbl HENOCPEACTBEHHO APYT C APYTOM MM ¢ GACOHHBIMU
yactamn. Kpome toro, M3 Tpy6bl MOXKHO COEAMHATL C NOMOLLBIO HAABMXKHBIX GRaHLEB.

H Tpy6bl, coepmHeHHbIe CBAPKOM, MMEIOT HE MEHbLLYIO MPOYHOCTb, YEM 10 BLINONHEHUS CoeauHe-
HUS; TAKMM 06Pa3OM CBApeHHbIN TPy6ONpoBOA MOXHO CPABHMTL C OfHOM OYeHb ANMHHOM TPY-
6oi.

M TexHMKQ CBAPKM rAPAHTMPYeT, 4TO NO BCei AnrHe TpyBONpOBOAA COXPAHMTCS NPUCYLLAs MO-
nM3TUNEHOBLIM TPY6am rMbkocTb. MOXHO coeamHUTL ANMHHBIA TPY6ONpOBOA HO NOBEPXHOCTH
3eM/IM, 0 3aTeM YNOXMTb ero B TpaHweto. Mpu Takol npoueasype He BO3HUKAET HUKAKMX NPO-
6neM, He3ABUCMMO OT TOFO, NPeayCMATPMBAETCS I MPOEKTOM TPOAMLMOHHAS yKnaaka Tpy6,
OTKPbLITHIM CNOCO60M MnK BecTpaHIIeNHas peHoBauMs.

Yawe scero ans M3 HanopHsIx Tpy6 Mcnonb3ytoT ABA METOAA CBAPKM:
M croikoByto ceapky (Puc. 8.7);
M snextpomydrosyio ceapky (Puc. 8.8).

CTbIkOBAS CBAPKA - 3TO TEXHONOMMS, KOTOPAS YK€ MHOTUE rOAbl MPUMEHSIETCS ANS COEANHEHMS
nonuatMneHoBbix Tpy6 arametrpom 6onee 50 Mm. KoHupl Tpy6 ycTaHaBAMBAIOT M coeanHSIOT B

cneuyanbHOM MALLMHE ANs CTBIKOBOM CBAPKM. [locne BoipaBHMBAHMS M dpuKkcaumum kpas Tpy6

IMOAKO 3AYMLLAIOT MPM MOMOLLM CMIELMANBHOTO 3EKTPUYECKOro npucnocobnenms, obecneuneas

MX B3GMMHYI0 NAPANNENbHOCTb. 3aTeM KOHLbI TPY6 Pa3OrpeBaroT HarpeBaTensHOM MAMTOM ¢

$TOPONNACTOBLIM NOKPBITUEM, TEMNEPATYPA KOTOPOM perynupyetcs Tepmoctatom. Harpesa-

TENbHYIO NAMTY NOMELLAIOT MEXAY NOANEXALUMMM coeanHeHMIo koHuamun Tpy6. Korpa kpas Tpy6

AOCTATOMHO PACMNABATCS, MUTY YBMPAIOT,  KOHLbI TPY6 NPHMXMMAIOT APYT K APYTY U AGIOT TPY- Puc. 8.7
6aM OCTbITb.

Mocne cBapkM CTbIKG HA HAPYXXHOM M BHYTPEHHEN NOBEPXHOCTH TPy6bl 06pasyetcs wos. Ero

MOXHO NIErKo yAanMTL NpM NOMOLLM crieupanbHoro obopyaosanms. Kauectso coeanHenms Gbict-

PO 1 HAAEXHO YCTAHABNMBAETCS BU3YQsIbHLIM KOHTPOJIEM LUBA CHAPYXM.

Mpu anektpomydToBOI cBapke pasorpes Tpy6 obecneunBaeTcs 3a CHET NPUMEHEHMS NONMSTH-
NEeHOBbIX PACOHHBIX YACTEN C 3QAENAHHBIMU B HUX MPU M3rOTOBEHUM HOrPEBATENbHBIMU 3IEMEH-
Tamu. Boinyckatotcs 060pyaoBaHHbIE BMOHTMPOBAHHBIMU 31EKTPOCMIMPANSIMA OTBETBUTENbHbIE
ceana, oTBOAbl, TPOMHMKM, 3ATTYLIKM.

Korpa no cnupanu npoxoauT anekTpUYecKMit TOK, OHA AEHCTBYET KAK HArpEBATENbHbIMA SNEMEHT,
B Pe3ynbTaTe Yero NONM3TUNEH PACMNABASETCS, M GACOHHAS YACTb NPUBAPUBAETCS K CTEHKE TPY-
6bl.

Mepen cBapkoi NOBEPXHOCTb HO CBAPUBAEMBIX YHACTKAX AOMKHA BbITh MEXAHUYECKM 3QUMLLEHA
LS YAQANEHUs! BO3MOXHbIX 3Qrpsi3HEHUM M OKMCHOM MNEHKM.

BaxHo obecneunTs nonHyto HeNoaBMXHOCTb TPY6bl M PACOHHOM YACTH KAK B NPOLIECCe HArpesa
NP1 NPOXOXAEHWUM NEKTPMUECKOrO TOKA, TAK M B NpoLLecce ocTbiBaHMs. B cnyyae npusapueanmus
OTBETBUTENBHOIO CEAJAa [OMXKHbI MPUMEHSTLCS NPABMILHO NOAOBPAHHbIE 3AXMMbI.




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
COEAMHEHHE HAIOPHbIX TPYbOITPOBOAOB

?

Puc. 8.9

U

Puc. 8.10

\

Puc. 8.11

\

Puc. 8.12

?

Shin

Smax

Puc. 8.13 . B
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8.3. KPUTEPUM BU3YAJIbHON OLIEHKM KAYECTBA
CBAPHBLIX LLUBOB INA TPYB

1. CTbIkOBOM LIOB He AOMKEH BbITb HUXE YPOBHS NOBEPXHOCTM TPY6bi (puc 8.9).

2. BaanmHoe cmewenme "V" ceapeHHbix Tpy6 He gonxHo 6biTh 6onee 10 % ToNWMHBI CTEHKM
Tpy6bi (puc 8.10).:
V<0,1 x ey, rae €, - TONWMHA CTEHKM TPYObI

CMeLueHne MOXHO M3MepsiTb OTHOCUTENBHO NOBEPXHOCTEN ABYX TPY6, Tpy6bl M pacoHHOM
4acTi, nnbo ABYX PACOHHBIX YACTEH.

3. WWupumHa ceapouHbix Banukos (puc 8.11) gonxkHa cooTBETCTBOBATL HUXEYKA3AHHBIM
pasmepam. DT pasmMepbl PACIPOCTPAHSIOTCS HA LBbI, MOMYYEHHbIE NPU CTbIKOBOM cBapke. B
cny4ae cBAPMBAHUS TPY6bl ¢ PACOHHOM AETANBIO UM ABYX PACOHHBIX AETANEN OTKIOHEHUS
LUIMPUHBI CBAPOYHOrO BANMKA MOryT 6biTb Ha 1 MM Gonblue B ntobyto cTopoHy.

Tabnumua 8.1

TONIMHA CTEHKM, MM CBAPOYHBIX BASIMKOB, MM TOJNLMHA CTEHKM, MM CBAPOYHBIX BAIMKOB, MM
2 3-5 22 13-18
3 4-6 24 14-19
4 4-7 27 15-20
5 5-8 30 16-21
6 6-9 34 17 -22
8 7-10 40 18-23
9 8-11 45 20-25
11 9-12 50 22-27
13 10-14 55 24-30
16 11-15 60 26-32
18 12-16 65 28-36
19 12-18

Mpumep ncnonb3zosanus Tabnuub: 8.1:

LUMPMHA BANIMKOB CBAPOYHOrO LUBA NPM CTLIKOBOM CBAPKE ABYX TPYD, Y KOTOPBIX TOMLMHA
CTeHKM pasHa 8,2 mm:

- B cTonbue "HaMMEHbLIAS TONWMHA CTEeHKM" NepemMeLLaemMcs Mo HANPABAEHUIO CTPENKK A0
6nvxaiwero k uncny 8,2 uenoro 3Ha4YeHus, T.e. A0 8, KOTOPOMY COOTBETCTBYET LWIMPUHA
cBAPOYHbIX BAnMKOB 7-10 MMm;

- COOTBETCTBEHHO, WIMPMHA LUBA NPH COeanHeHNM TPpYBbl ¢ GACOHHOM AETANbIO BOMXKHA BbiTh
6-11 mm.

4. lLIupuHa BanMKOB CBAPOYHOrO WBA MOXET U3MeHsTbes B npeaenax =10 % ot cpegHero
3HQ4eHus WupmHbl Banmkoe (puc 8.12). CpepHee 3HA4eHME LWIMPUHBI BANIMKOB CBAPOYHOTO
wea (Bm) Bbiuncnsercs no dopmyne: Bu = (Byuw + Buaxc) / 2,
cooTBeTcTBeHHO: By > 0,9 x Bu, a Byake < 1,1 x Bu

5. OTHOCHTENbHAS PA3HOCTb WMPUH ABYX OTAENbHBIX BANMKOB OAHOrO M Toro xe wea (puc 8.13):
X=(AS / B) x 100%, rae: S - wMpHMHA OAHMUIO BANMKA,
AS - pasHoCTb 3HAYEHMH WMPHHBI (Syax = Suun), B - WMpUHA 0benx Banukos.

- Npu ceapusanum Tpy6e ¢ Tpy6oi (X < 10%): AS< 0,1 x B.
- MNpu cBapueanmm Tpy6bl ¢ GACOHHOM HACTBIO MM PACOHHOM YACTU C PACOHHOM YACTbIO
(X<20%): AS<0,2xB
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8.4. CBAPKA YJIEKTPOMY®TAMM "BABUH AT’

1. Mocne cBapk1 MHAMKATOPBI AOMKHBI BBICTYNATL HE MeHee YeM Ha 2 MM (Puc. 8.14).

2. PaccrosHue ot kpas Tpy6bl fo cepepmntbl MydTbl (Puc. 8.15) He gonxHo npeebiwarts
HMXKEYKA3AHHbIX 3HaYeHUn X:

pasmep X, MM 2 25 35 35 4 4 4 4,5 5 5 5,5 6 )

3. AnuHa cnnasnenHoro yuactka (Puc. 8.16) ponxHa 6biTb He MeHee HUXeyKa3aHHbIX
3HauveHui F:

pasmep F, mm 8 8 8 8 8 10 12 14 18 20 22 24

4. Hurpe He ponkHO 6biTh BLITEKLIErO MAM PACMNABUBLIErOCs MaTepuana MydTbl nMbo
BBICTYNAIOLLEN NPOBONOKM HarpeeatensHoro anementa (Puc. 8.17).

5. Hurpe He ponkHo 6biTh npoTekLuero B npueapreaemyto MydTy matepuana Tpy6si (Puc. 8.18).
MNpumeuanme.
Honyckaetca HebonbLuoe Bbiny4nBaHWE TPY6bl NPY HOBAPMBAHKUM 3NEKTPOMY DT Ha TPYBbI
amnametpa 20-63 Mm. Beinyunsanme He ponkHo npesbiwats 50 % ToNWMHbI CTEHKM TPY6bi.

6. YMeHblueHWe BHYTpeHHEro auametpa Tpy6bl (B CBETY) BcnepcTBMe BLITEKAHMS MaTepuana
MydTbl BHYTPb TPY6bI He BOonmkHO 6biTh 6onee 50 % TONLWMHBI CTEHKM M HE AOMXKHO NPEBbILIATH
5 mm (Puc. 8.19).

i - BBICOTO NNaBneHus (MakCMMyM 5 MM), €, - HOMMHONBHAS TONLWMHA CTEHKM TPYOBbI

7. Mydta ponxHa 6biTb NpUBApeHa no Bcei cnnaenMeaemon nosepxHoctu. Mnowapne
BO3MOXHbIX MyCTOT (ra30BbIX NONOCTEH) HO BHYTPEHHEH NPMBAPMBAEMOM NMOBEPXHOCTH My dThbl
He ponxHa 6bitb 6onee 20 % Bcek cnnaenmesaemon nnowaau Mydter (Puc. 8.20).

MHanKaTOpHI CBApKM
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Puc. 8.14
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Puc. 8.18 Puc. 8.19

S

[

Mycrota

NNV NSNS

Puc. 8.20

. Apyrue cnoco6bi coepguHenus M Tpy6

Mpu coopysxermn 13 ceteit MoryT BO3HMKATL TAKME CUTYALMM, KOTAA OTCYTCTBYET BO3MOXHOCTb
COEeAMHEHMS 3IEMEHTOB KOHTOKTHOM CBAPKOM MNM 31eKTPOMYGTaMM, TMB0 3TO 3KOHOMMHYECKH
HeuenecoobpasHo. B Takom cnyyae npobnema peluaeTcs 3a cHeT NPMMEHEHUS COOTBETCTBY 0~
LMX MEXQHUYECKMX coeanHeHni. He paspeluaeTtcs npuMeHsTe coepMHUTENbHbIE AETANM, M3rO-
TOBNEHHbIE B "AOMALIHMX YCNOBUSX" UNKM NPEeAHA3HAYEHHbIE ANs APYTMX Lienen (ans coeamMHeHns
U3[ENUA U3 APYTMX MATEPMANOB MK Ans paboTbl B Apyrmx ycnosusx). Mprumepom noaxoaswmx
3AXMMHBIX coeauHUTENbHbIX aetanei sensiotca aetanu [MOJIUMAK mnu aHanornuHele usgenms,
nsrotasnueaemsie weeiuapckoi pupmoin TEOPI PULLIEP+CD. Onu ypoenetsopsioT Bcem Tpe-
GOBAHMSM, NPEAbSBASEMbIM K COEAMHUTENbHBIM AeTansm ans 13 tpy6onpoeogos. He ponyckaet-
€S IPUMEHEHME 3TMX COEAMHUTENbHBIX AETANEN B FA30MNPOBOAAX.

LLnpokui accoptument coepunmutenshbix getanei MOJIMMAK noseonser pewumts GonblumHcTBO
npo6nem, BO3HUKQAIOLMX MPM BbIMOHEHUM COEANHEHMIM B BOJONPOBOAHBIX CUCTEMAX, CUCTEMAX
CHABXXEHMSI CTPOUTENbHBIX NAOLLAA0K, MPPUFALIMOHHBIX CUCTEMAX M AP. JlOCTOMHCTBOM 3TOM cucTe-
Mbl SIBNISIETCS NPOCTOM M BbICTPbIM MOHTAX, BO3MOXHOCTb MHOFOKPATHOTO MCMOMb30BAHMS, YCTOMUM-
BOCTb K KOPPO3MM M YNbTPapHONeToBbIM My4am. [onynspHOCTb TAKMX CHCTEM BO3PACTAET B CBA3M C
TEM, YTO ANs UX MOHTAXA He TpebyeTcs cneunansHoro obopyaosanms. CoepmHuTenbHble aeTanM
MOHTHpYIOTCS NpocTo. [lns coefrHeHNI AaMeTpom Ao 32 MM AOCTATOYHO OTMYCTUTb FAMKY, BCTA-
BUTb KOHeL, TPYBbl 40 ynopa u pyKoit 3aBepHyTb ramky. Mpu Gonblumx aMameTpax coeamHuTenbHoe
YCTPOMCTBO HYXHO pa306paTh, yCTAGHOBUTb €ro anemeHTbl Ha TpyBy 1 nocne nonHom c6opku 3aTa-
HyTb pe3bboBoe coeanHeHue. [ins repmeTmsaumm pesbboBbIX coeamHeHnH (Hanpumep, Npu ycra-
HOBKE NepexofHOMN MydTbl € BHyTPeHHeN pe3bboif Ha CTanbHYo TPYBy) MOXHO BOCMONb30BATLCS
$TOpPONNACTOBOM NEHTOM (BMECTO TPAAMLIMOHHOIO bHSHOTO BOMOKHA).

1. Kopnyc (MM cononnmmp)

2. lavka (MM cononmmep)

3. YnnothurensHas npoknagka (HB pesuna)
4. Mpwxmrmuas srynka (MM cononumep)

5. 3axumuoe konbuo (MOM nonnaueron)

Puc. 8.21
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Puc. 9.1

Cxema COeaMHEeHMs C UCNOJTIb3OBAHMEM

dnanuesoro konbua 1 M3 pacoHHoM yacTu.

9. ®JIAHLEBLIE COEAMHEHMSA

9.1. COEAMHEHME C MCNMOJIb3OBAHUEM ®DJIAHLIEBOIO
KOJIbLIA M N3 NPUBAPHOTIO ®DJIAHLIA

Bo Bcex cnyyasx ¢pnaHueBble coeaMHEHUs CneayeT 3aTSrMBaTh TAPUPOBAHHBIM
(AMHOMOMETPMYECKMM) raeUHBIM KIIOHOM C yCUAMEM, yKa3aHHbIM B Tabnuue 9.1. 3ararnears
"KAK MOXHO curnbHee" B 3TOM cily4ae He peKOMEHAYETCs, MOCKOMbKY CyliecTByeT Gonbluas
BEPOSITHOCTb NPEBbILIEHMS AOMYCKAEMBIX HAMPSKEHUM B COEAUHEHWM.

Tabnmua. 9.1. Yennue 3atsixkkn 60ntoe GbnaHLEBbIX COeAMHEHMM

NW, mm 20 25 32 40 50 65 80 100 110 125 150 175 200

KpyTswpmit moment, Hu 9 10 20 25 30 35 40 45 50 50 60 75 75

Ha npaktike BO3MOXHbI OTKAOHEHMS, HANPUMEP, eCiu TPy6bl MPOTUBOAEHCTBYIOT 3ATAMMBAHMIO
Mnu B cny4ae Tyroi pesbbbl B 6onToom coepmHennn. OaHAKO M B TOKMX CUTYQLMSX yBENUYEHNE
YCHUAMS 3ATAXKM He sBnsieTcs pelueHrem npobnemsl. Ecnn npumensiotes He ctaHaapTHble
npoknaaku "BaenH", TO M3MEHEHWE 3ATATMBAIOLLErO YCHUNUS MOXKET 6biTb 06yCnoBneHo ApYrM

3HOYEHWEM TBEPAOCTU NPOKIAAKM.

PekomeHayeTcs Mcnonb3oBaTh Ans GAAHLEBbIX COEAMHEHMI Nnockue npoknaaku. Mnockue
NPOKNGAKM U3 pe3nHbl Ha ocHoee ByTunkayyyka ans Tpy6 Tnopasmepa 6onee 90 MM BOMXHBI
6bITb yCHEHbI € yHETOM BHYTPEHHEro aaeneHus Tpybonposoaa. TeepaocTb NPOKAAAKH AOMXKHA
6b1Tb NpUbaM3mMTensHo 65 ea. no Lopy.

1. HapeHbre dpnanuesoe konbuo Ha M3 tpyby.

2. MNpueapuTe CTHIKOBOM CBAPKOM K KOHLLY TpY6bl NpUBapHOM dbnaHel, pyKOBOACTBYSCh
MHCTPYKUMEHN no ceapke. MOXHO BOCNONb30BATLCS TAKXKE 3N1EKTPOMYHTOBOM CBAPKOM, NpH
3TOM He 3a6yapTe NPEABAPUTENLHO PACMONOXMTL GIAHLEBOE KOMbLLO HO GACOHHOM HACTH.

3. YcraHoeuTe pnaHuesyto npoknaaky.

4. CoepyHure dnaHupl 601TAMM NPU NOMOLLM TAPUPOBAHHOIO FAEYHOTO KN4, KAK YKA3aHO B
MHCTPYKLMM.

[ns sataruBaHms GpnaHUEBbIX COEAMHEHMH C NIOCKMMM NPOKNAAKAMM TAKXe creayeT

NOMb30BATLCS TAPMPOBAHHBIM FAEYHBIM KNlo4oM. Bo Bcex cnyuasx 6ontel 3atarueats "kpect-

Hakpect".

Tabnuua 9.2 CeopHas Tabnmua AMAMETPOB M AnuH GonTos

6onTos

L Lfix Bmin L Lfix Bmin L Bmin L Bmin L Bmin
63 4 M16 24 80 110 38 70 110 46 70 38 90 38 80 38
75 4 M16 24 80 110 38 70 110 46 70 38 100 38 80 38
90 8 M16 24 90 120 38 70 110 46 80 38 100 38 80 38
110 8 M16 24 90 120 38 80 110 46 80 38 100 38 80 38
125 8 M16 24 90 120 38 80 110 46 80 38 100 38 80 38
160 8 M20 30 110 150 46 90 120 46 80 46 120 46 100 46
180 8 M20 30 110 150 46 90 120 46 80 46 130 52 100 46
200 8 M20 30 120 160 46 100 150 60 90 46 140 52 110 46
225 8 M20 30 120 160 46 100 150 60 90 46 140 52 110 46
250 12 M20 30 150 190 60 110 150 60 90 46 150 52 120 46
280 12 M20 30 150 190 60 110 150 80 90 60 150 52 130 46
315 12 M50 30 170 220 73 130 190 80 100 60 160 52 130 46
355 16 M20 30 190 260 100 130 190 80 100 60 190 52 150 52
400 16 M24 36 220 280 100 160 220 80 120 60 220 60 160 60
500 20 M24 36 250 330 100 170 220 80 130 73 - - - -

A - coeprHenne Mexay coboit cBoboaHbIX BNAHLER M YCTOMYMBLIX K PACTAIMBAIOMM HArpy3kam cBoboaHbIX dnaHues;
B - coepmnHenne ceobopHoro ¢pnaHua ¢ hbnaHLeBoi 3anopHOH apMaTypoi unu ¢bnaHueeoi GacoHHOM HacTbio;

€ - coepnHenne mexay coboi dbnaHLeBoi 3anopHOK apMatypsl U (Mnm) dpnaHueBbix GACOHHBIX YacTew;
D - coepuHenne mexpy coboi ceobopHbix dnanues us MICI;

E - coegunenmne ceoboproro dnanua ux MICI ¢ pnaHuesoir apmatypoit unu dnaHLEeBoi GpacoHHOM HaCTbIO.
Lfix - pnuHa yeTbipex Mcnonb3yembix B COeAMHEHUM BCOMOraTenbHbix 6ontoe. B BapranTe A ans uyryHHbix pnaHues Tvnopasmepa 500 Mm
cnepyet npuHmumats L = 330. B sapuanTe B gnst wyryHHbix pnavues unopasmepa 500 mm cnepyet npuuumars L =220

26




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
OJIAHUEBBIE COEAUHEHHT

9.2 COEAMHEHME C MCNOJIb3OBAHMEM CTAHAAPTHOIO

CBOBOAHOIO DJIAHLIA 'BABMH/ABK" ANF NBX TPYBE, HE
NMPEAHASHAYEHHOIO AJifi PACTArMBAIOLLMX HATPY30K

CeobogHble (koMbUHMpoBaHHbIe) pnaHupl "Basmi/ABK" ncnonbaytotes ans coegnueHns asyx

TPY6 Mnu pns npucoeanHeHns opHoM TPy Bl K PpraHLeBol apmaType unm GacoHHOM 4acTi knac- 1- g
ca pasnenus PH 10 (unn PH 16).
CoepuHUTENbHOE YCTPOMCTBO CO CBOBOAHBIM PNAHLEM COCTOMT MX ABYX HACTEH: YyTyHHOrO .
dnaHua 1 pesmuHosor npoknaaku. Takue dbnaHubl npegHasHaveHsl gns paboTsl B Tpy6onposo-
BAX, TPAHCMOPTUPYIOLWMX BOAY MM APYTYIO HEMTPANbHYIO XMAKOCTL NP1 Temnepatype He Gonee g
70°C, n umetot gonycku £ 1 mMm.

T

2. Ypanute onunku, CMAsky M apyrue sarpsaHeHus ¢ koHua Tpy6ul. He genaitte dpacky.

3. HapeHbTe uyryHHbii dnaHew, Ha TpyBy TaK, 4ToBbl CTOPOHA € MEHBLUMM AMAMETPOM Bbina
HaMpaBneHa oT KOHLA TPY6bI.

4. YcraHosuTe Ha TPpy6y pesnHOBYIO NPOKNAAKY TAK, 4TOBbl KOHeL, C 6OMbLIMM AMAMETPOM Bbin
sanoanmuo ¢ kpaem MBX Tpy6bi (a KOHeL, € MEHbLIMM AMAMETPOM - HANPABAEH BHYTPb dhnaHLa).

4
v
1. O6pexste MBX Tpy6y noa npsMbIM yrnom menko3y6oi nunon. |I| g
4
5

5. HaHecHTe TOHKMI CNOM CMA3KM HA HAPYXXHYIO MOBEPXHOCTb PE3MHOBOM MPOKNAAKH. Z 6

YcraHoeuTe KoHew, TPy6bl € PpraHLEM M PE3NHOBOM NPOKNAAKOH HANPOTMB (GNAHLA apMaTypbl iy

UM GACOHHOM HACTH. ‘
6. Pykoi HapBuHbTE YyryHHbIM NaHeL, HaO Pe3UHOBYIO MPOKAAAKY A0 ynopa.

7. Ycranosute 6ontbl u 3ataHmte ot pyku. OBecneuns coeamHenme yacten. -9

8. Y6eamnTech B TOM, YTO BCE HACTM YCTAHOBIEHbI TOYHO.

9. 3atsaHute 6onTbl raeyHbIM Knlo4oM. [ins obecneyeHns paBHOMEPHOM 3aTSXKM 3aTSrMBaiTe 8

6onThl “erCT-HGerCT". Puc. 9.2. Cxema npucoeauHeHns

csobopHoro dnanupl ans MBX Tpy6, He
NPeAHA3HAYeHHOTO ANs PACTATMBAIOLMX

9.3 COEAMHEHME C UCNOJIb3OBAHUEM YCTOUUYMBOIO Harpysox
K PACTArTMBAIOLMM HATPY3KAM CBOGOAHOIO

DJIAHLIA 'BABMH/ABK" AJif NBX TPYB

YcronumBble K pactarMeatowmm Harpyskam csoboatbie ¢pnanub "Basun/ ABK" ncnonbsytores ans 2
coepmnenns asyx MBX tpy6 unu ans npucoeamnenus opHom MNBX Tpy6e k pnanuesoi apmatype v
unu pacoHHoi yactn knacca gasnenus (PH 10 unm PH 16). 1 g
CoeppHUTENbHOE YCTPOMCTBO €O CBOBOAHBIM BNAHLEM COCTOMT U3 ABYX YOCTEMN: YyrYHHOrO

bnaHLa M pe3NHOBOM NPOKAAAKM € 3AXKMMHBIM KOMbLLOM M3 6POH3bI. 3

Takue dbnaHubl npegHasHaveHs gns paboTsl B TPy60NpoBOAAX, TPAHCNOPTUPYIOLWMX BOAY MM 1Y
APYryto HeHTPanbHy10 XMAKOCTb Npu Temnepatype He Gonee 70°C, u umetot aonyckn £ 1 MM. g

4 _
']]
20mm
<~20mm ]|
7
¥
8

1. O6pexsre MBX Tpy6y nop npsMbiM yrnom menko3y6oi nunow.

2. Ypanute onunku, cMasky M Apyrue 3arpsisHeHus ¢ KoHua Tpy6ei. He penaitte packy.

3. HapeHbTe yyryHHbii dpnaHew, Ha TpyBy Tak, 4ToBbl CTOPOHA C MEHBLUMM AMAMETPOM Bbina

HaMpABneHa oT KOHLA TPY6b.

4. YcraHoBuTe Ha TPpy6y pesnHOBYIO NPOKIAAKY C 3AXMMHBIM KOSIbLLOM TOK, 4TOBbl KOHeL, ¢ -]
6onbwmm arametpom eeictynan Ha 20 Mm no otHoweruio k kpato MBX Tpy6ei (a koHew, ¢
MEHBLUMM AMAMETPOM - 6bin 6bl HaNpaBsneH BHyTpb ¢Gnaxua).

5. HaHecuTe TOHKMIM CNOM CMA3KM HO HOPYXKHYIO MOBEPXHOCTb PE3MHOBOM MPOKIAAKM.

YcraHoeuTe KoHew, TPY6bl € GpRaHLEM, 3QXXKMMHBIM KOMLIOM M PE3MHOBOM NPOKAAAKON HANPOTMB
$naHua apMatypbl UM GACOHHOM HACTH.
6. Pykoit HOfiBMHBTE YyryHHbIM PRaHEL, HO PE3MHOBYIO MPOKAAAKY C 3QXMMHbBIM KOMBLIOM A0

4~

ynopa.
7. YcranosuTe 6oNTbl U 3aTSHUTE OT PykH, obecneuns coegmMHeHNe YacTen.

8. Y6eputech B TOM, YTO BCE HACTU YCTAHOBNEHbI POBHO.

9. 3atsHuTe BonTbl raeyHbIM KniouoM. [ina obecneyeHnss pABHOMEPHOM 3ATAXKM 3aTATMBANTE
6onTbl "kpecT-HakpecT".

Buumanmue.

AHanor1yHo coeamHsoTCs Mexay coboi ABA yCTOMUMBLIX K PACTArMBAIOWMM HArpy3Kam
cBobopHbix pnarua. MNpu satarmeanmm notpebyrotcs asa 6onee pauHHbIX "BCcnoMoratenbHbix"
6onta.

6

o |

Puc. 9.3 Cxema npucoepnHeHus
YCTOM4MBOTO K PACTSTMBAIOLMM HATPY3KOM
csobopHoro dnanua ans MBX 1py6.
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9.4 COEAVHEHME C UCNOJIb3OBAHUEM YCTOMYMUBOIO
K PACTATMBAIOLUIMM HATPY3KAM CEOGOAHOIO ®JIAHLIA

2
v
. !
3 4
BT
4
<>5

11

Puc. 9.4 cxema npucoeguHeHHs yCTOMYUBOTO
K PACTATMBAIOLMM HArpy3Kkam ceobogHoro
$nanua gna M3 1py6

) | Perynupyemoe
| | coeaMHeHUe

b
-

-
5
o oo

H

1. PnaHuesoe coeguHerne apanTtepa ¢ Tpybon

Puc. 9.5
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"BABMH/ABK" ISl M TPYBE (C PACNIOPHOM r'MJ1b30M)

Ycronumssie k pactarusatowmm Harpyskam ceobopnbie ¢narusl "Basun/ ABK" moxHo ncnonbso-
BATb ANs coeamHenus asyx 13 Tpy6 mnu ans npucoepmnHerms opgHon M3 Tpy6e k dnaHueson ap-
Martype unu paconHom yactu knacca aaenerus PH 10 (unu PH 16). CoepunmrensHoe ycrpoiict-
BO cO cBOBOAHBIM PNAHLLEM COCTOUT M3 ABYX YACTEN: YYTYHHOrO (praHLA U pPe3MHOBOM
NPOKNGAKM C 3AKMMHBIM KONbLOM M3 6poH3bl. [Ip1 3TOM NPUMEHSAIOTCA KPYTAble FUAb3bl U3 He-
PXXABeloLWeH CTanmM ¢ KIMHOBbIMM 3aMKAMM. Takue dbnaHubl npeaHasHayveHs ans paboTsl B Tpy-
60npoBoAAX, TPAHCMOPTUPYIOLWMX BOAY MM APYTYIO HEUTPASbHYIO XMAKOCTb MPU TEMNEPATYpE
He 6onee 70°C, u umetot gonyckn £ 1 Mm.

1. O6pexste M3 Tpy6y nop npsmbIM yrnom menkosy6oi nuno.

2. Ypanute onunku, CMA3Ky M Apyrue 3arpsi3HEeHUs C BHYTPEHHEN M HOPY)XHOM NOBEPXHOCTEN
koHua Tpy6a. He genaitre dacky.

3. Cnerka coXmuTe pacnopHyto rub3y 1 BABMHLTE ee B Tpy6y Ao ynopa 6ypTikom B Topel,
Tpy6hI.

4. BcraBbTe OT PyKM KNMH B KOHOBKM MMAb3bl M OKKYPATHO 3a6eiiTe ero MOOTKOM HA MecTo.
5. Ecnv knuH He 3aX0AMT HACTONbKO, 4ToBbl ero KoHew, 6bin 3aNoAAMLO ¢ Kpaem TPy6bl,
OTpeXbTe BbICTYNAIOLLYIO YOCTb HOXOBKOH.

6. HapeHbTe uyryHHbii dnaHel, Ha Tpy6y TaK, 4To6bl CTOPOHA € MEHBLUMM AUAMETPOM Bbina
HaNpaeneHa oT KOHLA TPpy6ei.

7. YcraHosuTe Ha TPpyBy pesnHOBYIO NPOKAGAKY € 3AXKMMHBIM KONbLOM TAK, 4TOBbl KOHEL, ¢
6onblmm arameTpoM eeicTynan Ha 20 MM no oTHowewuto K kpato 13 Tpy6ei (a koHew, ¢
MEHBLUMM AMAMETPOM - 6bin Bbl HaNpaBneH BHYTpb ¢naHua).

8. HaHecKTe TOHKMIM CNOM CMA3KM HO HOPYXXHYIO MOBEPXHOCTb PE3UHOBOM NPOKAAAKM.
YcraHoeuTe KoHeL, TPY6bl ¢ PpRAHLEM, 3QXMMHBIM KONLIOM, PE3MHOBOM NPOKNGAKOM M TMAb30M
HaNpoTHe $NaHLA ApMATypbl MM GACOHHOM YACTH.

9. Pykoi HOABMHLTE YyryHHbIM pRaHeL, HO Pe3UHOBYIO NPOKNAAKY C 3QXMMHbIM KONbLIOM 0
ynopa.

10. YcraHoeuTe 6onTbl M 3aTAHUTE OT pykK, obecneymns coeanHeHHe YacTen.

11. Y6eautech B TOM, 4TO BCE YACTM YCTAHOBMEHDI POBHO.

12. 3araHuTe BonTbl raeyHbIM ktouom. [ns obecneyeHns paBHOMEPHOM 3ATSXKM 3ATArMBANTE
6onTbl "kpecT-HakpecT".

BHumaHue.

AHANOrMYHO CcoepmHsIOTCS Mexay coboi ABA yCTOMUMBBIX K PACTArMBAIOLLMM HArPY3KAM
ceobopHbix dnaHua. Mpu satarMeanmm notpebytotcs aea 6onee AnMHHbIX "BcnomoratenbHbix"
6onta.

9.5.COEAMHEHME C TOMO 1O ®JIAHLIEBOIO AAANTEPA

®PnaHueBbIM aaanTep - 3TO YCTPOMCTBO, KOTOPOE MO3BONSET OBNEryMTh MOHTAX APMATYPbI 30
CYET PerynmMpoBKM paccTosHus mexay ¢pnaHuamu (puc. 9.5).

ApanTepbl BbinonHsioTcs Ha anametpel o 1200 mm.
bonee nogpo6Hoe onncanue apantepa - CM. K Karanore
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9.6 UHCTPYKLIMSA MO BPE3KE C
CYLUECTBYIOLMHA IIJIACTMACCOBBIH TPYBONPOBOA

1. Oumncrute yuacrok Tpy6bl, B KOTOPOM ByfeT BbINOMHATLCS OTBEPCTHE, M YCTAHOBMUTE Ha Tpybe
06e nonosuHel oTBeTBUTENBHOrO XoMyTa. O6€e NONoBMHBI MOFYT HOXOAUTLCA HA TPY6e B
HE3aBUCHUMBIX APYT OT Apyra nonoxexuusx. CoeanHuTe nonosuHbl, obecneyme nonagaHue
"3y6bes" B COOTBETCTBYIOLME NA3bI.

2. HapeuHbTe 3aMKM B HONPABAEHWM, YKA3QHHOM cTpenkoi. [pu HeobxoanMMocTH MOXHO
BOCMOJIb30BATLCS MONIOTKOM € MSIrKUM 601MKOM. [p1 NpasmunbHOM NONOXEHNM 3AMKOB MX
TOPLb! AOSKHBI GbITb 3AMOANULLO C TOPLAMM XOMYTA.

3. HaHecuTe TOHKMIM CNOIM CMA3KM HO PE3MHOBOE KOJbLIO KPAHA M BBEPHUTE KPAH B OTBEPCTUE
xoMyTa go otkasa. HyxHoe HanpaeneHue KpaHa obecneynBaeTcs 3a CYET OTBOPAYUBAHMS
ero Ha HeobXoANMbIN yron.

4. Mpexpe YeM yCTAHABAMBATbL B KPOH CBEPSIMIbHOE NPUCNOCOBNEHHUE, YCTAHOBUTE NEPEXOAHYIO
MydTy ¢ HapyxHOM pe3bboit 1, ecnun 310 TpebyeTcs pa3mepamm CBEPAUNBHOTO
npucnocobnexus, HANNens.

5. Y6epmBmMCh B TOM, 4TO KPAH OTKPHLIT (py4ka AomkHa BbITh HANPABAEHA BAONb KOPMyca
KPQHQ), YCTQHOBUTE NPUCNOCOBNEHUE M HAYHMTE CBEPAMTL.

6. Mpoceepnue oTBEPCTUE, M3BNEKMTE WINMHAENL NpUCTocobnerus. Tenepb MOXHO 30KpPbITh
KPQH M CHsTb np1cnocobnenue.

7. HaHecHTe TOHKMIA CNIOM CMA3KM HA PE3MHOBOE KOMbLO pe3b60BOM 3arnyLwKM U BBEPHUTE €€ B
BepxHee oTBepCcTHE Koprnyca KpaHa. Cnerka cMaxbTe pe3MHOBOE KOSbLIO BbIBPAHHOro
WTyuepa 1 BBEPHUTE WTyLep B 6oKoBOe oTBEPCTHE.

8. Orpexsbre 13 Tpyby nop npsiMbiM yrnom U cHuMmTe 3ayceHubl. Hanecute cmasky (BHumarme.
Cma3ska gonmxkHa 6bite 6€3 cunmkoHa) Ha KoHew, Tpy6bl. 3aasuHbTe TpY6By B WITYLEP A0
oTka3a. Pazbopky MOXHO BbINOMHSATL 3a cyeT cHsTUs wTyuepa. Mepea nosTopHom c6opkon
OYUCTMUTE BETANM TKAHBIO.

9. Mocne okoHuaHMs cOopkM oTKpoMTE KpaH. Ha unntoctpaumsix nokasaHo ceeprneHne cBepxy.

Buumanme. bokoeoe ceepnenune
CeepneHue c60Ky MOXHO BbIMOSIHSTb TAKMM Xe OBPA30M, HO CMCTEMA BONXHA BbITb NOBEPHYTA

Ha 90°.

Ecnu CBepJieHMe BbINOJIHAETCA NPU OTCYTCTBMM OABNIEHUSA, HYXXHbI TOIbKO XOMYT M LUTyLUEp.




CHCTEMbI HAIOPHbIX TPYbOINPOBOAOB
TEXHWYECKOE ONUCAHHE
OnoPbl Ah4 TPYb

10. ONMOPLI AJiF TPYE

MHorpa Tpebyetcs yknapka Tpy6 HOA NOBEPXHOCTBIO 3EMAM MM B 3ALUMTHBIX KaHanax. B Takom
Clyuae paccTosiHUs MeXAy Onopamm st Tpy6 He AOSKHbI NPEBbILIATE 3HAYEHMM, YKA3AHHbIX B
HUXKenpUBeAeHHbIX Tabnuuax.

Tabnmua 10.1. Hanbonswee ponyckaemoe paccrosHme [M] Mexay onopamm ans MNBX tpy6

HapyXxHbii auamerp PVC, PN 6 PVC, PN 10
(knaccoe H u C, pns kaHanusaumm)
Dy, mm curma 125 curma 100 curma 125 curma 100
20°C 20°C 40°C
50 - - 1 1
63 - - 1,5 1,5
75 1,5 1,5 1,5 1,5
90 1,5 1,5 1,5 1,5
110 1,5 1,5 2 1,5
160 2 2 2 2
200 2 2 2 2
225 2 2 3 2
250 3 2 3 3
280 3 3 3 3
315 3 3 3 3
400 3 3 3 3
500 3 3 3 3
630 4 4 4 4

Tabnuvua 10.2. Haubonbluee gonyckaemoe paccrosHue [M] Mexay onopamu gns Tpy6 ME 100

Hapyxubiii guamerp PE100, PN 6 PE100, PN 10 PE100, PN 16
Dy, Mm (SDR 26) (SDR 17) (SDR 11)
20°C 40°C 20°C 40°C 20°C 40°C
90 1 0,9 115 1,05 1,25 115
110 1,15 1,05 1,3 1,2 1,4 1,3
125 1,3 1,2 1,4 1,3 1,6 1,45
160 1,55 1,45 1,7 1,6 1,9 1,75
180 1,7 1,55 1,9 1,75 2,1 1,95
200 1,85 1,7 2,05 1,9 2,25 2,1
225 2 1,85 2,25 2,1 2,45 2,3
250 2,15 2 2,4 2,2 2,65 2,45
280 2,35 2,2 2,6 2,4 2,9 2,7
315 2,6 2,4 2,85 2,65 3,15 2,95
400 3,1 2,85 3,4 3,2 3,8 3,5

Tabnuua 10.3. Haubonbluee ponyckaemoe paccrosHue [M] Mexay onopamu ans Tpy6 ME 80

HapyXxHbii aguamerp PES80, PN 6 PES8O, PN 10
Dy, mm (SDR 17) (SDR 11)

20°C 40°C 20°C 40°C
20 - - 0,45 0,4
25 - - 0,5 0,45
32 0,6 0,55 0,6 0,55
40 0,65 0,6 0,75 0,7
50 0,7 0,65 0,75 0,7
63 0,8 0,75 0,9 0,85
75 0,95 0,85 1,05 0,95
90 1 0,9 1,1 1
110 1,15 1,05 1,25 1,15
125 1,25 1,15 1,35 1,25
160 1,5 1,4 1,65 1,55
180 1,65 1,55 1,8 1,5
200 1,8 1,65 1,95 1,8
225 1,95 1,8 2,15 2
250 2,1 1,95 2,35 2,15
280 2,3 2,15 2,55 2,35
315 2,5 2,3 2,75 2,55
400 3 2,8 3,3 3,1
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TPY50IPOBOJAX

11 NPOKJIAAKA T3 TPYE B CTAPLIX TPYEONMPOBOAAX

Mpoknapka HoBbix TPY6 B cTapbIX TPy6ax npepctasnsiet coboi WMPOKO M3BECTHBINA cnocob
o6HoBnEHMs cTapbix TpybonpoeoaHbix cuctem. OQHAKO NPU 3TOM BECbMA BAXHO MMETb MONHOE
npepcrasneHne o6 ycunusx U HanNpsixXeHUsX, KOTOPbIM NOABEPratoTcs TPYObl NPU yCTAHOBKE.

11.1 TOJILWWMUHA CTEHKM D TPYB

Mpu Beepernn M3 Tpy6si B cywecTyowmx Tpybonpoeoa HapyxHas nosepxHocts 13 Tpy6bi
MOXET NoNy41Tb Kakue-HUByab NOBPEXAEHHS, HANPUMEP, MOXET BbITh MOLLAPANAHA, ECAU He
NpMHATL cneumanbHbix Mep. K 3TMM MepaM oTHocsTCs yaaneHWe 3ayceHLEeB M OCTPbIX KPOMOK C
CYLLECTBYIOLWMX TPYD, OCMOTP NPU MOMOLUM 3AMKHYTOMN TENEBU3UOHHOM CUCTEMBI M 3ALLMTA
HOBOM TPY6bl B 30HE BBEAEHMS, B YOCTHOCTH, NPU NPOXOXKAEHUH €t0 0BPE3AHHOro Kpas CTapoi
Tpy6bl. Cnepyet cneputb 3a TeM, 4Tobbl rybuHa napanuH He npesocxoamna 10% oT TonwmHbl
creHku. Mostomy pekomeHayeTcs npuMensTb 13 Tpy6bl ¢ TONWMHOM CTEHKM HE MeHee 5 MM.

11.2. HAMBOJIbLUAS AJIMHA BBOAUMOM TPYEbI

Cuna Fr Heobxoaumas Ans NPOTArMBAHMS CEKLMM Yepes CyLuecTBylowmni Tpy6onpoBoa, MoxeT F-=qxL(tcos¢tsin ¢') (11.1)
6b1Tb paccumtaHa no popmyne (11.1).
rae: g - NoroHHsii Bec Tpy6e1, H/mMm;

Cuna HeobxoauMas ANisi NPOTSTMBAHMS CEKLMM He AOSKHA NPEBbILIATL AOMYCTUMOrO 3HQYEHMs L - pnvHa Tpy6BbI, MM; UL - KO3 PULMEHT TpeHUs
npoTarueatoLei cunbl, ykasansoro B Tabnuuax 11.1 u 11.2, nubo pamHa cekumm He ponxHa (mo 0,8 B 3aBMCMMOCTHM OT COCTOSHMS
NpeBbILLATbL 3HAYEHMUs, paccumuTbiBaemoro no ¢popmyne (11.2). NOBEPXHOCTU CTAPOM TpY6bi); @ - yron yknoHa

cywecTylowero Tpybonposoaa, rpag.

Ta6nuua 11.1 Jonyctumas npotsarmeatowas cuna F(kH) ans M3 tpy6 PE 80

F

: : : aor qx(ucosp+sing) (112)

D, Mm F, kH e, MM Bec*, kr/m F, kH e, MM Bec*, kr/m
rae: Lyon - BONycKaemas anvMHa BBOAMMOM

63 5,65 3,8 0,71 8,34 5,8 1,05 npsimoin M3 1py6el, ; F - gonyckaemas
75 7,97 4,5 1,00 11,66 6,8 1,46 npoTtsrusatowas cuna, (cm. Tabauus);
90 11,48 5,4 1,44 16,86 8,2 2,12 q - NOTOHHBI BeC TpYBbi, ;
110 17,15 6,6 2,15 25,13 10,0 3,16 1L - KO3 bHUMEHT TpeHMs
:ig g;’i; ;’; g’zg ig’gg :;’; g’?z (mo 0,8 B 3aBMCMMOCTM OT COCTOSIHMS
160 35:93 9:5 4:5] 53:35 ]4:6 6:70 NOBEPXHOCTH cTapor Tpy6ei); ¢ - yron yknoHa
180 45,53 10,7 5,72 67,43 16,4 8,47 cylectayloluero Tpy6onposoaa, rpaa.
200 56,26 11,9 7,07 83,16 18,2 10,45
225 71,26 13,4 8,95 105,36 20,5 13,23
250 87,49 14,8 10,99 129,68 22,7 16,29
280 109,89 16,6 13,80 162,53 25,4 20,42
315 139,26 18,7 17,49 205,86 28,6 25,86
355 177,07 21,1 22,24 261,96 32,3 32,91
400 224,14 23,7 26,15 332,63 36,4 41,78

Pacrarusaiowee Hanpsxenne: 8 Mla
*Bec = 1,06 MMHUManbHOro Beca
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Tabanua 11.2 fonyctumas npotarnsatowas cuna F(kH) ana M3 tpy6 PE 100

\

nopasmep PN 6

D, Mm F, kH e, MM Bec*,kr/m F kH e, MM Bec*,kr/m F, kH e, MM Bec* kr/m

63 8,48 3,8 0,71 12,51 5,8 1,05
75 11,96 4,5 1,00 17,48 6,8 1,47
90 17,22 5,4 1,45 25,29 8,2 2,12
110 16,75 4,2 1,41 25,73 6,6 2,16 37,70 10,0 3,17
125 21,75 4,8 1,83 32,81 7,4 2,76 48,82 11,4 4,10
140 27,40 5,4 2,30 41,21 8,3 3,46 60,95 12,7 5,12
160 35,95 6,2 3,02 53,90 9,5 4,53 80,03 14,6 6,72
180 45,03 6,9 3,78 68,29 10,7 574 101,15 16,4 8,50
200 55,82 7,7 4,69 84,39 11,9 7,09 124,74 18,2 10,48
225 70,16 8,6 589 106,89 13,4 8,98 158,04 20,5 13,28
250 87,00 9,6 7,31 131,23 14,8 11,02 194,52 22,7 16,34
280 108,63 10,7 9,13 164,84 16,6 13,85 243,79 25,4 20,48
315 138,17 12,1 11,61 208,88 18,7 17,55 308,79 28,6 2594
355 175,04 13,6 14,70 265,60 21,1 22,31 392,95 323 33,01
400 221,89 153 18,64 336,21 23,7 28,24 498,95 36,4 41791

Pacrarueaiowee Hanpsxenne: 12MlMa
*Bec = 1,06 MMHMManbHOro BECA

L

Lg = % (11.3) Ecnu M3 1py6a BcTaBnsetcs B M3orHyTyto Tpyby, To npotarmeaiowas cuna Fr sospacraert & et
€ pas, T.e. HaMbonbLAas JOMNYCKAEMAs ANMHA BBOAUMOM TPYBbl YMEHbLLAETCS AO 3HAYEHMS,

rae : Lp - ponyckaemas anmHa Beosmmoi KOTOpOe MOXHO onpeaenuts no dopmyne (11.3)

nsorHytom 13 Tpy6bl, MM; Lzon - BONYckaemas
AnvHa BBognmon npsimoit 13 Tpy6el, Mm;

€ - TONWMHA CTeHKHU, MM; [3 - kpueu3aHa M
TPY6bI, paa.; U - Ko3PHULMEHT TPEHUS.

11.3. HANPS)XEHME B HOCOBOM KOHYCE

F F 2
p=—=—""5Ppn=10 H/MM (11.4) B 30BMCMMOCTM OT KOHCTPYKLMM HOCOBOFO KOHYCA NPOTArMBAIOLLAS CUA MOXET NepeaaBaThcs
A Dxexn M3 tpy6e uyepes coepmHeHne, BbINONHEHHOE CTbikoBOM cBapkoi (Puc.11.2), uto sensercs
rae: p - HanpsxxeHWe B 6ONTOBbIX npepnoYTUTENbHLIM, MNK Yepe3 Bontosoe coegutenme (Puc.11.1).
oteepctusx, H/mMm2; F - npotarmeatowwas cuna, H;
A - nnowaab nonepeyHoro ceveHus 6onToBbIx Mpotarueatowas cuna cospaet B 6onTosbix oTBEPCTMSIX HanpsxeHue p, H/mMm2, koTopoe He
oteepctiit, Mm2; D - puameTp Gontosoro AOMKHO MPEeBbILIATh JOMYCKAEMOro 3Ha4eHus: Pgon = 10 H/MMZ. HanpsixeHxue, BbizBaHHOE
OTBEPCTHS, MM; € - TOSILUMHA CTEHKM, MM; NPOTArUBAIOLLEN CMIOM, MOXHO onpeaenuts no dpopmyne (11.4).

N - KONMYECTBO OTBEPCTUM.
HanpsixeHue casura (cpesbiBatolee HanpsxkeHWe), BosHMKatoLee B 60NTOBOM coeanHEHNH, He

F F ) AONXHO NPeBLILATs AONYCTMMOe 3HaueHue Tyon = 4 H/Mm21u onpepensietca no dpopmyne (11.5).
<Taon =4 H/mm?  (11.5)

A2 2bxexn
YMeHbweHue nonepeyHoro cevemns 13 Tpy6el, obycnoeneHHoe 60NTOBLIMM OTBEPCTMAMM,
rae: T- HanpsxeHue casura, H/MMZ; MOXeT, TAKMM 0BPA30M, MPUBECTH K YMEHBLUEHMIO ANMHBI BCTABASEMOM TPY6bl.
F - npotsar1eatowwas cuna, H;
- 2. .~
A, - nnowagp NoNepeyHoOro CeYeHMs, MM2; M3tpy6a  Hocosoi komye
€ - TONWMHA CTEHKMU, MM; ¥ . ¥
N - KONIMYECTBO OTBEPCTHM. | o ;2\1;' | RQ A\\\ N
e F
BonTtoBoe coeguHeHune
E Il
e . W
-
D| b
Puc.11.1 MNpumep Gontosoro coeanHeHms Puc.11.2 Dotorpadus Hocosoro koHyca,
Mexay Tpy6oMr U HOCOBLIM KOHYCOM NPMBAPEHHOrO CTHIKOBOM CBAPKOM
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11.4 NPOAOJIbHbLIA NPODUJIbL NOAAIOLLEA TPAHLUEU

OnuHa nopatowweit TpaHwewn, Hanpumep, ot mecta, rae 13 Tpy6a BBoaUTCS B CyLuecTByOWMIMA
Tpyb6onpoeog (Puc.11.3.), MoxeT 6bITb paccuuTaHa Kak GyHKLMS ryBUHbI 3aN0XKEHMS U
ponyckaemoro paanyca kpueu3aHsl (11.6).

Ecnu ysenuumnts Beicoty fo 2H, To Tpebyemasn anuHa TpaHwen moxet GbiTb yMeHbLIEHA AO
3Havenus: (11.7).

OnpepneneHue ANMHbI BCKPIBAEMOTO YHACTKA CylLeCTBYoLero Tpybonposoaa onpepensercs no
dopmyne (11.8).

YKnoH TpaHLwen MoXHO paccunTtats no popmyne (11.9).

Cywectsytowas Tpy6a R
(0] Sy M3 tpy6a
~ 2 :.: .
2H o —
H
< Lot :
Puc. 11.3 |« 2Le2 >

le1= H><(4R—H) (11.6)
ana R>50xD, =

Le1=Hx(200xD, —H), Mmm

rae: Le1- anvHa napaiowwei TpaHwuen, Mm;

H - rny6uHa 3aneranms cyluectsyiowero

Tpy6onpoeoaa, mm; Dy- HapyxHuit auametp M3
TpY6bi, MM; R - paguyc kpueuaHbl 13 Tpy6bi, MM.

Loz = JHx(2R-H) (11.7)

' = JDax(2R~Da) = /2%R[Dq], Mmm (11.8)
ansi R=50xD, = L'=10xDq, MM

rae: L' pnnkb BCKPbIBAEMOTO YHACTKA, MM;
Dg, - BHYTPEHHMI AameTp cTapoi TPy Bbl, MM;
R - paauyc kpueuzHbl 13 Tpy6bl, MM.

tgp=— 11.9
9= 1 (11.9)

roe: L- IUMHBI BCKPBIBAEMOTO Y4aCTKA, MM;

D - BHYTPEHHMI rameTp cTapoit Tpy6bl, MM;
Lg- anvHa nopatowwei panwen, mm; H - rny6una
3aneraHms CyLuecTeytoLero Tpy6onpoBoaa, MM;
¢ - yron naaaiowen TpaHiuen.
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12. NTPMMEP MOHTAXXA BO3AYLWHbLIX KJIANTAHOB U1

MOXXAPHBIX TMAPAHTOB

12.1. MOHTAX MOXXAPHBLIX TMAPAHTOB HA N
TPYBONMPOBOAbLI

[ns MOHTAXA MOXAPHBIX TMAPAHTOB UCMOSb3YETCsl CNELMANbHBIA TPOMHMUK C GpNAHLEBbIM NOA-
KSIIOYEHMEM, BbINONHEHHLIM nof, Poceuitckui ctaHpapt kpennexus rupgpanTos. MNpu MoHTaxe B
KONOALAX MOJ TPOMHUKOM XENATENbHO BbIMOSIHUTL OMOPY.

M3 - pocTaToyHO TEXHONOrMYECKMIA MATEPHAN, U NO3BONSET BbINOMHWTL NPAKTHYECKU Ntoboe ¢a-
T /1 'Dy1 COHHOe m3genue. B yacTHocTH, MOXeT BbiTb BBINONHEHA KPECTOBMHA C NOAKMIOYEHUEM NOXAPHO-
ro rMAPAHTA B LEHTPE, TPOMHMK, OTBOA Ha NtobOK yron nosopora.

Mpu BLINONHEHMM NPOEKTOB MO Nepeknagke CTapbix cetei 31o ceoicTeo 1 asnsertca gocrarou-
HO BAXHbIM, T.K. MPUXOAUTCS BbINOMHSTL PACOHHBIE M3AENMS NOA PeanbHyto passsasky cetei. Mpu
3TOM €[JMHCTBEHHBIM TPEBOBAHUEM K MPOEKTHOM OPraHU3ALMM SBASETCS NPEJOCTABNEHHUE YepTe-
XeH Tpebyemoro uspenms.

Puc. 12.2 TpoiHumk ans nopknioueHus noxap-
HOFO rMAPAHTA € GNAHLEBBIM NOAKIOYEHUEM

12.2. MOHTAXX BO3A YLLHLIX KJIANTAHOB

B naHHOM paspene NokasaH ofuH BO3MOXHBIM BAPMAHT KPEMEHMs BO3AYLIHOIO KAANAHA HA
Tpy6onposoge.

[Ina MOHTAXQ BO3AYLIHOTO KAANAHA MCMOMb3YETCs CTAHAAPTHBLIM TPOWHMK (1), KoTOpbIM ycTaHas-
nuBaetcs Ha Tpy6onposopa u obceinaetcs neckoM. Mosepx Tpybonposoga ycraHasaueaetcs ry-
XO€ AHMLLE KONOALLD, B KOTOPOE Yepe3 YNIOTHUTENbHOE KOMbLO FEPMETUYHO 30BOAMTCS OTBETB-
neHue ot TpoiHuka. Yepes anektpoceapHyio MydTy (2) npuBapusaetcs ¢pnaHew, k KOTOPOMY
yepes 3aaBMXKY (3) kpenuTcs Bo3pywHbIM knanaH (4).

Mpenmywiecteo nogobHoro coeanHeHus B ToM, uto M3 Tpy6onposopa octaetcs uenbHbiM, 63
$naHueBbIX COeAMHEHMH, YTO NOBLILIAET HAAEXHOCTL cucTeMbl. Kpome Toro, cywectseHHo ynpo-
LLOETCS MOHTAX CMCTEMBI, T.K. He TpeByeTcs foporocTosiee coopyxeHue 6eTOHHbIX Kamep
(ocobeHHO Ha BonbMX AUAMETPAX), M NOSBASETCS BO3MOXHOCTb YCTAOHOBWTb KOSIOZEL, HEeno-
CPEeACTBEHHO HO CAMOM BLICOKOM TOuke Tpy6OnNpoBoaa B Clyyae, ecnu B NPOLLEcce MOHTAXA Ta-
KOBQS CMECTUACH HEMHOTO B CTOPOHY OT NPOEKTHOM.

4
a B AQHHOM Cny4yae Kosnoael He AaBUT Ha pr5y, M60 oH BbinonHeH M3 M3 ¢ nonepeyHbIMHU pe6p0-
2 MM XECTKOCTH, KOTOpPbIE, CLenasacCb C TPYHTOM, AepXdT Konopeu no BCEM ero BhicOTe.
|
A “
|
!
¥ T _.""u
i\. 1)
Puc. 12.2




CHCTEMbI HATMIOPHbIX TPYEOMPOBOJOB
TEXHUYECKOE ONMHUCAHHE
XUMHYECKAS CTOUKOCTD

13.1 Xumnueckas croiikocrb HennacrupuuuposanHoro NMBX

He nopeepraiowerocs MexaHM4YeckMM HArpy3KaMm, K Belectsam npu temneparypax 20°C u 60°C.

1 AueToH 100% H H 62 MeiwbsikoBas kucnora Pacte. Hacbiw,. Y [®)
2 Stmnakpunar 100% H H 63 AsoTHas kucnota no 45% Y [®)
3 BeH3oiHbIi anbaermg, 0.1% H H 64 A3sotHas kucnota ot 50% po 98% H H
4 KpoTtoHoBbii anbaernp, 100% H H 65 beHsomHas kucnota Pacrs. Hacbiw, (o] H
5 AueTaTHbIiM anbaerna, 40% H - 66 BopHas kucnora Pacrs. paseegs,. Y O
6 AueTaTHbIM anbaerva 100% H - 67 BpomBsogopoaHas kucnota 10% Y (o]
7 CnupT annamnoebii 96% o] H 68 BpomsogopoaHas kucnota 50% Y O
8 CnupT amunoBbii Y [¢] 69 Bpomosas kucnora 10% Y -
9 Cnupt dypdypunoebii 100% H H 70 XnopykcycHas kucnora Pacts. HeHacbIw,. Y O
10 AMMMaK, cyxoii ras 13% Y Y 71 XnopocynbdaHunoas kucnora 100% O H
11 AMMMAK, XMAKOCTb 100% o H 72 ConsHas kucnota 20% Y (@]
12 AMMMaK, BOgHbINH PAcTBOp Pacre. passeg,. Y [¢] 73 ConsiHas kucnora >30% Y Y
13 AMMOHMS HUTPAT Pacrs. Hacbiw, Y Y 74 Xpomoeas kucnota ot 1% po 50% Y O
14 AMMOHMs xnopua, Pacts. Hacbiw,. Y Y 75 JIumoHHas kucnota Pacte. Hacbiw,. Y Y
15 AMMOoHMs pTopua, 20% Y ] 76 Iurnmkonuesas kucnota 18% Y O
16 AMMOHMs cynbdar Pacts. Hacbiw, Y Y 77 ®PropeunnkartHas kucnora 32% Y Y
17 AHnnuH 100% H H 78 Mnasukosas kucnota 40% [®) H
18 AHnnuH Pacre. Hacbiw,. H H 79 Mnaeukoeas kucnora 60% (@] H
19 AHMUAMH XNIOPUCTOBOAOPOAHDIN Pacrs. Hacbiw, H H 80 Mnasukosas kucnora, ras 100% O H
20 CypbMbl xnopmg, 90% Y Y 81 [nukonuesas kucnora 30% Y Y
21 Benzon 100% H H 82 Kpe3sonosas kucnora Pacre. Hacbiw,. - H
22 BeHsun (anudaruyeckue yrnepogsi) - Y Y 83 Maneunosas kucnota Pacrs. Hacbiwy,. Y [®)
23 BeHaun (anudatmueckue yrnepopasi), 84 MacnsHas kucnota 98% H H
6eHzon 80/20 H H 85 MacnsHas kucnota 20% Y (@)
24 AueTaTHbIM aHrMAPHA, 100% H H 86 MonouHas kuenota 10% Y (@)
25 Bypa Pacts. Hacbiw, Y o 87 Monounas kucnota ot 10% po 90% [®) H
26 Bpom, xunpkoctb 100% H H 88 MypasbuHas kucnora ot 1% po 50% Y O
27 ByragueH 100% Y Y 89 XnopHas kucnota 10% Y O
28 ByraH, ras 100% Y - 90 XnopHas kucnota 70% O H
29 Byrtanonel no 100% Y [e] 91 HukoTtnHOBas KMcnoTa Pacts. npomeiwun. Y Y
30 Bytundenon 100% o] H 92 YkcycHas kucnora 25% Y O
31 Xnop, cyxoi ra3 100% (o] H 93 YkcycHas kucnota O H
32 Xnop, BoaHbIN pacTsop Pacrs. Hacbiw, o] H 94 YkcycHas kucnora 60% Y O
33 Caxap Pacts. Hacbiw, Y Y 95 OneunHosas kucnora 100% Y Y
34 LuknorekcaHon 100% H H 96 OpTOoMbILLIBAKOBAS KUCAOTA Pacrs. paseegs,. Y -
35 LinknorekcaHoH 100% H H 97 OptodochopHas kucnota 30% Y
36 Onoea xnopuga, Pacrs. Hacbiw, Y Y 98 OprodocdopHas kucnora,
37 LiuHka xnopug Pacrs. Hacbiw, Y Y BOAHBINA PACTBOP >30% Y Y
38 HekcrpuH Pacrs. Hacbiw, Y ] 99 MukprHosas k1cnota Pacre. Hacbiw,. Y Y
39 Opoxoxu Pacre. HeHacklLy,. Y ) 100  CepHucras kucnota Pacrs. HeHacbIwy,. Y Y
40 [uxnopauerar 100% H H 101  CepHas kucnota 96% O H
41 Onmetunammu 30% Y - 102  CepHas kucnota ot 40% po 90% Y (@)
42 SraHon 95% \ (o) 103  CepHas pbimswas kucnota /oneym/  10% SO3 H H
43 Dtnnosbiit 3dup 100% H - 104 LUWlaBeneeas kucnota Pacrs. Haceiwy,. Y Y
44 DTUNOBbLIN FMKONb Pacre. npombiun. Y Y 105 LUWlaseneeas kucnorta Pacrs. paseegs,. Y O
45 ®PenHon 90% (] H 106 Tlannopy6unbHas kucnota Pacre. HeHacbiwy,. Y Y
46 Denmnruppasmu 100% H H 107  BuHHas kucnota Pacte. HeHacbiy,. Y Y
47 DeHnnruapasmHa XnopmcTbii BOJOPOS, 97% (] H 108  MarHus xnopug, Pacrs. Hacbiw, Y Y
48 ®Dopmanbaerup, Pacrs. paseep. \ (©] 109  Maruusa cynsdar Pacte. Hacsiw, Y Y
49 DPopmanbaerug, 40% Y Y 110  Menacca Pacts. npombiwun. Y O
50 DocduH 100% Y Y 111 Meranon 100% Y o
51 Xnopa ¢ocdug, 100% H - 112 Metunmetakpunax 100% H H
52 InnuepmH 100% Y Y 113 Mean xnopug Pacre. Hacbiw,. Y Y
53 AnioMo-Kan1esble KBacupl Pacte. Hacbiw, Y Y 114  Mepu bropup 2% Y Y
54 AnoM1H1S Xnopup, Pacte. Hacbiw,. \ \ 115  Meau cynsdar Pacte. Hacbiw, Y Y
55 Antomuums cynbéar Pacts. Hacbiw, Y Y 116  Monoko - Y Y
56 niokosa Pacrs. Haceiw, Y [©) 117 Movua - Y o
57 lekcagekaHon 100% - Y 118 MouesnHa 10% Y (@]
58 Kpe3zonbi Pacrs. Hacbiw, - H 119  Msino Pacrs. HeHacbiw,. Y O
59 Keunon 100% H H 120  Hwukens cynsdar Pacre. Hacbiw,. Y Y
60 ApMnuHoBas KMCNoTa Pacrs. Hacbiw, Y o] 121 Ykeyc no 8% Y Y
61 AnTpaxuHocynbdaHunosas 122  Amunauerar 100% H H
KMcnora Pacre. HeHacbiLy,. Y o] 123  bymnauerar 100% H H
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M/n  Bewecreo Konuenrpauus 20°C 60°C M/n  Bewecrso Konuenrpauuns 20°C 60°C
124  Dminauerar 100% H H 150 Hartpus xnopug, Pacre. Hacbiw,. Y Y
125  CeuHua auetar Pacte. Hacbiw,. Y Y 151 Hatpus runoxnopur

126  CeuHua auerar Pacrs. paseea. \ \ (13% xnopa) 100% Y (@)
127  Buuunauerar 100% H H 152  Harpus cynsdar Pacts. Hacbiw, Y O
128  Macna n xupsi Y Y 153  Harpus ruppocynbdua Pacre. Hacbiw,. Y Y
129  TetpastmnceuHey, 10% Y - 154  Hartpus ruppokeng Pacte. HeHachIw, Y Y
130 Oson 100% \ \ 155  Harpus peppuumanmg, /lIl/ Pacte. Hacbiw, Y Y
131 Mupuaun no 100% H - 156  Hatpus dpeppoumanng /Il/ Pacrs. Hacbiwy,. Y Y
132  MMueo Y Y 157  Cepebpa Hutpar Pacrs. Hacbiw,. Y O
133  Kanus vurpar Pacts. Hacbiw. Y Y 158  Kucnopog 100% Y Y
134  Kanus 6pomup, Pacrs. Hacbiw, Y Y 159  Tonyon 100% H H
135  Kanus xnopug Pacts. Hacbiw. Y Y 160  Tpuxnopatunex 100% H H
136  Kanus xpomar 40% Y Y 161  TpumetrnnponaH no 10% Y O
137  Kanusa upanmg Pacte. HeHacbIL, Y Y 162  Kanbupms nutpar 50% Y Y
138  Kanus 6uxpomar 40% \ \ 163 Kanbuus xnopua Pacte. Hacsiw,. Y Y
139  Kanus nepcynsdar Pacrs. Hacbiw, Y (o] 164  TetpaxnopataH 100% O H
140  Kanus nepmanranar 20% Y Y 165 Cepoyrnepog, 100% O H
141 Kanus ruppokeng, Pacrs. HeHacbiw,. Y Y 166  Yrnekucnbiv ras Pacrs. Hacbiw, Y (o]
142 Kanus eppuumanng /| ||/ Pacte. Hacbiw,. \ \ 167  Yrnekucnbii ras, OKMXKEHHbIN - Y Y
143  Kanus peppoupnanma /| |/ Pacts. Hacbiws,. Y Y 168  Yrnekucnbii ras, cyxon 100% Y Y
144  TponaH, CXMXeHHbIN ras 100% Y - 169 Buno - Y Y
145  [Osyokucs cepsi (I1), xmakas 100% [¢) H 170  Mopckas eopga - Y [®)
146  [syokucs cepsi (ll), cyxas 100% \ \ 171  Bopopoa 100% Y Y
147  Ceposopopog, ras 100% Y Y 172 Mepeknce Bogopoaa 30% Y Y
148  Harpus 6ensoar 35% \ (o) 173  ®oronpossutenn Pacte. npombiwn. Y Y
149  Harpua xnopar Pacts. Hacbiw,. Y Y 174  Xenesa xnopug Pacts. Hacbiw, Y Y

13.2 Xumuueckan cromkocrs I

He nopeepratowerocs MexaHM4YeckuM HArpy3KkaMm, kK Belectsam npu temneparypax 20°C u 60°C.

M/n  Bewecreo Konuenrpauus 20°C 60°C M/n  Bewecrso Konuenrpauus 20°C 60°C
1 AueToH 100% (@] (@] 37 LunHka xnopug Pacts. Hacbiw, Y Y
2 AueTaTHbIiM anbaerna, 100% Y (o] 38 Unnka cynbdpar Pacrs. Hacbiw,. Y Y
3 CnupT annunosbii 96% Y Y 39 Linuka okenp, Pacts. Hacbiw, Y Y
4 CnmpTt amnnossii (nentanon) 100% \ (o) 40 Lunka kap6onar Pacte. Hacbiw,. Y Y
5 Cnmpt 6yTtnnoseiit (6yTaron) no 100% Y \ 41 Onosa xnopua, Pacte. Hacbiw,. Y Y
6 CnmpT upknorekcunossii (upknorekcarnon) 100% \ \ 42 Oekanuu 100% Y (@)
7 CnmpT aTMnoBbiif (sTaHon) 40 % Y O 43 HekctpuH Pacre. HeHachiw, Y Y
8 Cnupt dypdypunoebii 100% Y o] 44 Iuokcan 100% Y Y
9 Cnnpt meTunoebin (metanon) 100% Y Y 45 Lpoxoku Pacte. HeHacbiwy. Y Y
10 Keacubl Pacte. HeHacbiw,. Y Y 46 StuneHrnnkons (sTaHoamon) 100% Y Y
11 AMMMaK, cyxom ras 100% Y Y 47 Dtunosbin 3dpup 100% o -
12 AMMMAK, XMBKOCTb 100% Y Y 48 Smundranar 100% Y (@]
13 AMMMQK, BOAHBIN pacTBop Pacre. pas6. Y Y 49 ®DeHon Pacre. HeHackiw, Y Y
14 AMMOHMS HUTPAT Pacte. Hacbiw,. Y Y 50 ®Prop, ras 100% H H
15 AMMOHMs xnopua, Pacts. Hacbiw, Y Y 51 ®Dopmanbaerug, 40 % Y Y
16 AMMOHMI PTOPHUCTBIN Pacre. HeHacbiL,. Y Y 52 Xnopa ¢ocdun 100% Y O
17 AMMoHms cynbdar Pacts. Hackiws,. Y Y 53 IuuepmH 100% Y Y
18 AMMOHHs cynbdbua, Pacte. HeHacbiw,. \ \ 54 AnoM1H1S xnopup, Pacte. Hacbiw, Y Y
19 AHNAMH 100% Y O 55 AntomnHms $ropua Pacrs. Hacbiw,. Y Y
20 CypbMbl Xnopup, 90 % Y Y 56 AntomnHmns cynbdar Pacrs. Hacbiw,. Y Y
21 Bapus xnopua Pacrs. Hacbiw, Y Y 57 [nioko3a Pacre. Hacbiw,. Y Y
22 Bapus cynbdar Pacrs. Hacbiw, Y Y 58 FentaH 100% Y H
23 Bapus kap6oHart Pacts. Hacbiws,. Y Y 59 TMpapoxnHoH Pacts. Hacbiw, Y Y
24 Bapus ruppokemp, Pacrs. Hacbiw, Y Y 60 Keunon 100% O H
25 Bensanbperna 100% Y O 61 Kucnorta agmnuHoeas Pacte. Hacbiw,. Y Y
26 Benzon 100% (o] (o] 62 Kucnota Mbiwbsikosas Pacrs. Hacbiw,. Y Y
27 BeHsun (anudarnyeckue yrnepoasi) Y (o] 63 Kucnota asotHas 100% H H
28 Bypa Pacrs. Hacbiw, Y Y 64 Kucnora azotHas 50 % O H
29 Bpom, cyxoit ras 100% H H 65 Kucnora aszotHas 75 % H H
30 Bpom, xup koctb 100% H H 66 Kucnota aszotHas 25 % Y Y
31 ByrtaH, ras 100% Y Y 67 Kucnota 6eHsoiHas Pacrs. Hacbiw, Y Y
32 Xnop, cyxoi ra3s 100% (o] H 68 Kucnora 6opHas Pacrs. Hacbiw,. Y Y
33 Xnop, BogHbIi pacteop Pacrs. Hacbiw, (o] H 69 Kucnora 6pomucro-sopopogHas 50 % Y Y
34 Xnopodbopm 100% H H 70 Kucnora 6pommncro-soaopoaHas 100% Y Y
35 LinknorekcaHon 100% Y O 71 Kucnora xnopykcychas Pacts. HeHachiwy,. Y Y
36 Onoea xnopuga, Pacrs. Hacbiw, Y Y 72 Kucnora consHas KoHueHTpup. Y Y
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CHCTEMbI HATMIOPHbIX TPYEOMPOBOJOB
TEXHUYECKOE ONMHUCAHHE
XUMHYECKAS CTOUKOCTD

M/n  Bewecreo Konuenrpauus 20°C 60°C M/n  Bewecrso Konuenrpauuns 20°C 60°C
73 Kucnora consiHas 10 % Y Y 142 Kanus nepcynbdar Pacre. Hacbiw,. Y Y
74 Kucnora xpomosas 50 % Y (o] 143  Kanus (opto)dochar Pacts. Hacbiw, Y Y
75 Kucnorta xpomoeast 20 % \ (o) 144  Kanus runoxnoput Pacte. HeHacbiLy,. Y (@)
76 Kucnora cunmnbHas 10 % Y Y 145  Kanus cynbdpar Pacre. Hacbiwy,. Y Y
77 Kucnora numonHas Pacrs. Hacbiw, Y Y 146  Kanus cynbdup Pacrs. HeHacbIw,. Y Y
78 Kucnora ¢propeunukarras 40 % Y Y 147  Kanus kap6oHat Pacts. Hacbiw, Y Y
79 Kucnora dropeunmkarHas 4% \ \ 148  Kanus yrnesopopon Pacrs. Hacsiw, Y Y
80 Kucnota dropennmkarHas 50 % Y o 149  Kanus rmgpocynbdar Pacts. Hacbiw,. Y Y
81 Kucnora rannopy6unbHas Pacre. HeHacbiL,. Y Y 150  Kanus ruppocynbdpar Pacts. HeHacbiw,. Y Y
82 Kucnora rnukonesas Pacrs. HeHacbIw,. Y Y 151 Kanus ruppokeng Pacre. HeHacbiwy,. Y Y
83 Kucnora kpesonosas 152  Kanus ruppokenp, 10 % Y Y
(meTnobensonHas) Pacte. Hacbiw,. [¢] - 153  Kanus pepprupmanmr Pacts. Hacbiw,. Y Y
84 Kucnora maneutosas Pacrs. Hacbiw, Y Y 154  Kanus peppoupanut Pacre. Hacbiw,. Y Y
85 Kucnota macnsHas 100% Y o 155  Prym 100% Y Y
86 Kucnora monounas 100% Y Y 156  Prytv umanug, Pacre. Hacbiw,. Y Y
87 Kucnora mypasbuHas ot 98% po 100% Y Y 157 Pty nutpar Pacts. HeHaceiwy,. Y Y
88 Kucnora mypasbuHas 50 % Y Y 158  Pryrtb xnopucras Pacre. Hacbiw,. Y Y
89 Kucnora HukotmHosas Pacrs. pas6. Y - 159  Cepei okeng (ll), cyxoit 100% Y Y
90 Kuecnora ykcycHas 10 % Y Y 160  Cepbl okeua, 100% H H
91 Kucnota ykcychas (nepanas) >96 % Y O 161  Ceposopopop 100% Y Y
92 Kucnora onemnosas 100% Y Y 162  Hartpus nutpar Pacre. Hacbiw,. Y Y
93 Kucnora oprodocdopHas 50 % Y Y 163  Harpus Hutpur Pacre. Hacbiw, Y Y
94 Kucnora oprodochopHas 95 % \ (o) 164 Hatpus 6ensoar Pacre. Hacsiw, Y Y
95 Kucnota nukputosas Pacts. Hacbiw, Y - 165 Hartpus 6pomup, Pacre. Hacbiwy,. Y Y
96 Kucnora nponnotosas 100% Y ] 166  Hartpus xnopar Pacre. Hacbiw,. Y Y
97 Kucnota nponuorosas 50 % Y Y 167  Hatpus xnopua, Pacts. Hacbiw,. Y Y
98 Kucnora canvumnosas Pacrs. Hacbiw, Y Y 168  Hartpus umanmg Pacre. Hacbiw,. Y Y
99 Kucnota cephucras 30 % Y Y 169  Hartpus ¢propua Pacts. Hacbiw,. Y Y
100  Kucnora cepHas abimswias H H 170  Hartpus pocdar Pacre. Hacbiw,. Y Y
101 Kucnora cepHas 98 % Y H 171  Hartpus runoxnoput 15 % Y Y
102  Kucnota cepHas 100% Y Y 172 Harpus cynsdar Pacre. Hacbiw,. Y Y
103 Kucnora cepHas 50 % Y Y 173 Hatpus cynbdun Pacte. Hacbiw,. Y Y
104  Kucnora wasenesas Pacte. Hacbiw,. \ \ 174  Hatpus kapboHat Pacte. Hacsiw, Y Y
105  Kucnora BuHHas Pacrs. HeHaceILy,. Y Y 175  Hartpus ruppocynbpur Pacts. HeHachiwy,. Y Y
106  Maruus nutpar Pacrs. Hacbiw, Y Y 176  Hartpus ruppokenp, Pacrs. HeHacbiw,. Y Y
107  Marnusa xnopupa, Pacts. Hacbiw,. Y Y 177  Harpus ruppokenp, 40 % Y Y
108  Marnus kap6oxar Pacte. Hacbiw,. \ \ 178  Hatpus ruppokap6oHar Pacte. Hacsiw, Y Y
109  Marnus ruppokeup, Pacts. Hacbiw, Y Y 179  Hatpus pepprumanmg Pacre. Haceiwy,. Y Y
110  Menacca Pacre. npom. Y Y 180 Harpus peppoumnanmg, Pacre. Hacbiw,. Y Y
111 Metuna xnopug 100% (o] - 181 Cepebpa Hutpar Pacre. Hacbiw, Y Y
112 Meau nutpar Pacrs. Hacbiw, Y Y 182  Cepebpa umanup Pacre. Hacbiw,. Y Y
113 Mepy cynbdar Pacrs. Hacbiw, Y Y 183  Tuonunxnopug, 100% H H
114 Monoko Y Y 184  Kucnopog 100% Y O
115  Moua Y Y 185 Tonyon 100% O H
116  MouesunHa Pacre. HeHacbiL, Y Y 186  TpuxnopatmneH 100% H H
117  Hukens uutpar Pacts. Hacbiw, Y Y 187  TpustaHonammH Pacts. HeHachiwy,. Y (@)
118  Hukens xnopua Pacrs. Hacbiw, Y Y 188  Kanbums nutpar Pacre. Hacbiw,. Y Y
119 Hukens cynbdpar Pacts. Hacbiw. Y Y 189  Kanbuus xnopar Pacte. Hacbiw,. Y Y
120 Ykeyc Y Y 190  Kanbums xnopua Pacre. Hacbiw,. Y Y
121 Amunauertar 100% Y (@] 191 Kanbums runoxnopur Pacts. HeHachiw,. Y Y
122 Dmnauerar 100% Y H 192  Kanbuus cynsdar Pacre. Hacbiw,. Y Y
123  CewuHua auerar Pacrs. Hacbiw, Y Y 193  Kanbums cynsup, Pacrs. pas6. O O
124  Cepebpa auertar Pacte. Hacbiw,. \ \ 194  Kanbuus kap6onar Pacts. Hacsiw, Y Y
125  Anbpernp yKkcycHbii 100% Y (o] 195  Kanbums ruppokeup, Pacrs. Hacbiw, Y Y
126  Macna n xupsbl Y ] 196  TetpaxnopataH 100% O H
127  Macna MuHepanbHbie Y o 197  Cepoyrnepop 100% (@) H
128 OsoH 100% o H 198  Yrnekucnbii ras, cyxon 100% Y Y
129  Mupuann 100% Y (o] 199  Yrnepopa okeup 100% Y Y
130 Mueo \ \ 200  BuHO M ankorosibHbIe HANMMUTKM Y Y
131 Kanus wurpar Pacts. Hacbiw,. Y Y 201 Bopa Y Y
132 Kanus 6pomup, Pacte. Hacbiw,. \ \ 202 LUapckas Bopka HCL/HNO; =3/1 H H
133 Kanus 6pomar Pacte. Hacbiw,. Y Y 203  Bopopon 100% Y Y
134  Kanus xnopar Pacrs. Hacbiw, Y Y 204 Bopopopaa nepekuch 30 % Y Y
135  Kanus xnopua, Pacte. Hacbiw,. Y Y 205 Bopopona nepekuch 90 % Y H
136  Kanus xpomar Pacrs. Hacbiw, Y Y 206  Poronpossutenn Pacts. npom. Y Y
137  Kanus upanmg Pacte. HeHacbIWw, Y Y 207  Xenesa cynbdar Pacte. Hacbiw,. Y Y
138  Kanus 6uxpomar Pacrs. Hacbiw, Y Y 208  Kenesa Hutpar Pacrs. HeHacbiw,. Y Y
139  Kanus ¢propua Pacts. Hacbiw, Y Y 209  XKenesa xnopwua (Il) Pacre. Haceiw,. Y Y
140  Kanwuit HapXpOMOBOKHCABIN Pacte. Hacbiw,. \ \ 210  XKenesa xnopug, (Ill) Pacre. Hacbiw,. Y Y
141  Kanus nepmanranar 20 % Y Y 211 XKenesa cynbdar Pacts. Hacbiw,. Y Y
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