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MpenmyLulecTBa NnpoayKLuuwv
KoMmnaHuvum HTT

g
P AW TR

Cneunann3npoBaHHas yHUKanbHaa TEXHONOr s Npon3BoACTBa Npoaykunm (GRP) — meToa HenpepbiBHOW
HaMOTKWN Ha GOPMOOBPA3YIOLLYO MOBEPXHOCTE KOMMO3MLMOHHOIO Matepurana, CoCTOSALLIEero U3 KBapLeso-
ro HanoJHWTEeNsA, apMUPYHOLLEro HanoHNUTENs (CTEKIOBOOKOHHOM HUTU U pyBAEHHOro CTeK/10BOIOKHA)
1N MONN3OUPHON CMOJIbI C MOCNEAY LM OTBEPXAEHNEM, MPUAAIOT NpoayKunn HTT BbiCOKMe nokasartenm
KauecTBa 1 MO3BOASOT MPUMEHSATb BCHO NMHENKY NPOAYKTOB B /IH0ObIX Chepax X03ANCTBEHHON AesATeNbHO-
CTV YenioBeKa, 3aMeHAs TPaAVLMOHHbIe, YyBCTBUTE/IbHbIE K KOPPO3UW MaTepuasbl, Takme Kak YyryH 1 cTalb.

CPABHEHWE MATEPUANOB
TepmonnacTuyHblie nnacTtmaccsol (M3, NBX) MeTann (ctanb, YyryH)

+ BbIicOKas KOPPO3MOHHAsA CTONKOCTb * lNoaBep>KeHbl KOPPO3nK
* Hu3kuiA yaenbHbIN Bec, 04HaKO Npu AMaMeTpax ¢ BbICOKMIA yaenbHbIN BeC
cebile 1 000 MM AaHHOe MPerMyLLeCTBO HNBEU- . |llepoXOBaTOCTb  BHYTPEHHEl  MOBEPXHOCTY

pyeTcd 601bLLIOA TONLLUNHON CTEHKN 90-100 ez. Mo XaseHy Buabsimcy
* LlepoxoBaToCTb BHYTPeHHeil nosepxHOCcTU 140 . nnq coegnHeHus TpebyeTcs cBapouHoe 060pyA0-
e/l. No XaseHy Bunbamcy BaHue

* [na coeanHeHns Tpe6yeTCﬂ CcBapo4Hoe 060pyﬂ,0' . CpOK 3KCnayaTaumm 4o 30 net
BaHWNe

« XnajoTeky4yecTb (HeobpaTumMble gedopmMaLnv Noj
JencTBmMeM Harpyskm)

* Bbicoknin K03GOULMEHT NMHENHOrO0 TEPMUYECKO-
ro pacwuperus (K/TP)

* Cpok akcnayataumm go 50 net



NMPEMMYLLECTBA
CTEK/ZTONNACTUKA

JIErkocThb MOHTAXXa

MOHTaX 1 yKnajka CTeKNoMnacTUKOBbIX WU3Aenui
BCEMW M3BECTHbLIMK CTOCOBaMN 3HAYNTE/IBHO Nerye
33 CYeT Manoro Beca. PasnunuHble TUMblI coeAnHe-
HUs obecneYnBatoT MPOCTOM N HAAEXHbII MOHTaX C
rapaHTMell HeMpPOHWLLAEMOCTU CTbIKOB CHapyXu ©
N3HYTPW Aaxe Npu BbICOKOM JaB/IeHUN.

OonTmManbHas CTOMMOCTb

CTOMMOCTb CTEK/I0MNACTUKOBBLIX U3AENNM HUXE CTO-
MMOCTWN aHaN0OroB U3 MeTasa, NnacTuka v 4pyrux
TPAAVNLMOHHBIX MaTepranoB C y4eTOM XN3HEHHOTO
LuMKna npoaykumn (6onee 50 neTt). HesHaunTenbHble
pacxoAbl Ha TEXHUYEeCKOe 06CNYyXNBaHWE N3aennii.

BbicoKasi KOppO3MMHasa CTOMKOCTb
CreknonnacTukoBble WN3AeNNs He MNoABepratTCcs
3NeKTPOXMMUNYECKOM 1 ra3oBOW KOpPPO3uW, CTOW-
Kne K pasinNyHbIM arpeccnBHbIM Cpejam, B TOM
yncne K BO3AeNCTBMIO KOHLEHTPUPOBAHHbLIX KNCA0T
1 wenoyein. IpdpekTBHAA 3KCMIyaTaLNSA B KECTKUX
yCnoBusiXx Npu AONTOBPEMEHHOM WCMOb30BaHUN.
MONHOCTBIO OTCYTCTBYEeT HEOOXOANMOCTb MPOTNBO-
KOPPO3MOHHO 06paboTKn U34eNnsa N ero KaTogHOM
N aHOZAHOW 3aLMThI.

Tenson3onALNOHHbIE CBOMCTBA

M3genna 3 cTeknonnactvka 061ajatoT HU3KOM
TEMNJI0ONPOBOAHOCTLIO, MO3TOMY He TPebyT A0MNon-
HUTENBHOrO TEMNNON30VPYHOLLErO MOKPLITUS UK
3HepronoTpebastoLLMX cMcTeM 06orpeBa.

DKONOrMYHOCTb

CreknonnactmkoBble n3penna pekoMeHa0BaHbI
ANS KUAKOCTEN, TPAHCNOPTUPOBKA KOTOPbLIX Tpeby-
€T BbICOKOIro ypOBHA YNCTOTbI AW NPUTOAHBLIX ANA
I'IOTpe6J'IEHl/IF| yenoBeKkomMm.

AM3J'|eKTpV|‘-IECKV|e cBOMCTBa
Crek10NnacTuUKoBbIE U34eNNS ABASIOTCA OAHUM U3
NYHLWNX SNEKTPOU3ONALUMOHHBIX MaTepnanos.

O6nerueHne NOrMCTUKUN

Bec cTeknonnacTukoBbIX M3AeNniA Mo3BOASET Cylle-
CTBEHHO COKPAaTUTb PaCXoAbl Ha TPAHCMOPTUPOBKY
B CPaBHeHWW C aHajsoramu. Bo3mMOXHO TpaHcnop-
TUpoBaTb TPYObl MeToAOM «Tpyba B Tpybe» (Tene-
CKOMUYecK1M), YTO TMO3BOAAET ONTUMU3NPOBATH
[OCTaBKY MPOAYKUMW, a NErkuii Bec U3jennin He
TpebyeT 60NbLINX 3aTpaT Ha MOrpy3o4YHO-pasrpy-
30UHYIO TEXHUKY.

Bbicokue rmapasanyeckue cCBOMCTBa

CTeHKWN W34eNnin 13 CTeKIonaacTnuka UMeKT rnaj-
Kyt0 W POBHYH MOBEPXHOCTb, 3TOT rMoKasaTtesb
pacyeTHOW LUEPOXOBATOCTM OAMHAKOB Kak Afs
HOBbIX V3AENWiA, Tak U ANS U3AENNIA, HaXOASLLUX-
Csl B MHOrosieTHel akcnayaTauun. Magkas nosepx-
HOCTb ob6ecrneyrBaeT CHUMXEHWe 3aTpaT Ha Haco-
cHoe o6opyAoBaHMe 1 rapaHTUpyeT YCTONUYNBOCTb

K rmApoyaapam.

BbicOKMe MexaHun4vecKkue cBoicTBa

N3pennsa ns creknonnactmka o61afatoT NPoOYHOCTLIO,
B 3-5 pa3 npeBbllLatoOLLE MoKasaTenn WUCnosb3y-
emMbIX TpaguunoHHo. LllepoxoBaToCTb BHYTPEH-
Hein nosepxHocTn 150 ea. no XaseHy Bunbamcy.
Ncnonb3oBaHne matepuana B LUMPOKOM Amvanaso-
He Temnepatyp oT -50 go +50 °C 3a cueT npakTu-
YeCKN HEeMEHSLWNXCA CBOWCTB TepMOakKTUBHOW
CMOJIbl A0 JOCTUKEHNSA TeMNepaTyp BJIN3KNX K TOUKe
nepexoja CMOJibl B CTEK/I0BUAHOE COCTOsAHMe. [pn
WHANBUAYaANbHOM 3aKa3e BO3MOXHO YBeINYnUTb
BepxHUN Npegen Temnepatypsbl 4o +90 °C. Bennuu-
Ha abCoNOTHON LLEePOXOBATOCTN BHYTPEHHEN CTeHKMN
He 6osee 25 MKM.

NHepTHOCTL

N3pennsa MHEPTHbI K 6OJ'II:LLII/IHCTBy NPOMbILUINEHHbBbIX
BELLECTB, CTOWMKU K PasnyHbIM arpecCcnBHbIM CpefaM,
B TOM Wmcne K BO3ﬂ,eVICTBI/I+O KOHUEHTPUNPOBAHHbLIX
KNCNOT N Lu,enoue|7|.

AdonroBe4yHoCTb

MNpv nNpoBeAeHNU [OATOCPOYHbBIX WCMbITAHWA Ha
pacTpeckBaHMe OblNI0 BbISBAEHO, UTO KpUBblE
perpeccun NMetoT NHeiHOoe pa3BuTue 6e3 nepervba
KpvBoi. CornacHo Nofy4YeHHbIM AaHHbIM, TM4POCTa-
TUYecknii NpoekTHbIN 6asnc (HDB) noaTteepxpaeT
CpOK 3KcnayaTtauuu npoaykuwmm koMmnaHum HTT
6onee 50 ner.

CelACMOYCTOMYUNBOCTDb

Mpogykuna HTT ogobpeHa Hay4yHbIMW OpraHu3a-
UMM K NTPUMEHEHNIO B CEICMOOMAacHbIX PermoHax
Poccuiickoin Pegepaumm 1 MMeeT CenCMOCTONKOCTb
A0 9 6anno. no wkane MSK-64.



Mpon3BOACTBEHHbLIV
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HaHeceHVe Ha onpaBKy
nocsieoBaTe/IbHO

1 nonepemMeHHo
KOMMO3ULMOHHOro MaTepuana
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Katanutmnueckas
TepMOMoAMMepU3aLLns
cbOpPMMPOBAHHOIO yyacTka
N34eNns C NCNoJIb30BaHNEM
NHOpPaKpaCHbIX N3ydaTesner

NcnbitaHns Ha ¢ur3mko-
MeXaHn4yeckne CBonCTBa
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OTpe3aHue obpasLia
roToBOro n3genna
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BblibopKa TONLMHbBI CTEHKN U34eNns
noA MypToBOe coeAnHEHNe
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&)

Moctnonnmepusauna

no OCT P 1ICO 9001-2015.

®

[Mpriémka rotoBoro nsgennsa otTaenom

TEXHNYECKOro KOHTPOA

ﬁ |_|pOI/I3BO,EI,CTBO CTeK/10Mn1aCTMkKoBbIX pr6 HTT oTBeyaeTt Tpe6OBaHI/IF|M cncteM MeHea>KMeHTa

MakcmmanbHaa aBToMaTU3aLusa NPOU3BOACTBEHHOro npowecca npuBoAnUT K MMHUMU3a-
LM BAUSAHUA YenoBeyeckoro ¢paktopa Ha KayecTso npoaykumm HTT.

bnarogaps wucnonb3yembiMm B HTT
TEXHONOTMSAM  MPOU3BOACTBA  Ha
BbIXO4Ee Mbl MOydaeM WHEPTHYHO,
MOHOJIUTHYO, TPOYHYK CTPYKTYPY
CTEHKW, COCTOALLYI W3 HeCKONbKMNX
CN0eB C BbICOKUMU TUAPABANYECKN-
MU XapakTepucTukamu. B cBoto ouve-
peab, NaliHepHbI CNoM (BHYTPEHHAS
CTeHKa) obecneymBaeT Tpebyemyto
CTOMKOCTb K BJINSHUIO arpecCuBHbIX
1 abpasmnBHbIX Cpes.



KBapueBbiii necok

OboraléHHbIN KBapLeBblii Mecok
(98-99% uncToThI).

CbhipbeBble
MaTepuabl

PoBUHTI

B npon3BoAcTBe NCMONBL3YHOTCA
HenpepbIiBHbIA W pybAeHHbIN
poBuHr, ctekno-C, E, ECR, ECN,
ECT.

Tpl/l OCHOBHbIX HEOTBbEM/IEMbIX KOMMOHEHTA, NMO3BOIAOLLNX NMPON3BECTN Ka4eCTBEHHYHO
NPOoAYKUMIO N3 CTeKNOM/1aCTKa, He MMerLW Yy aHanoroe B Poccnn:

Cmona

Mpn cTaHAAPTHOM MCMONL30BaHUM
NPUMEHSIOTCA NONM3PUPHbBIE CMO-
Nbl. B cnyyae cneumannsnpoBaH-
HOro MCNo/Nb30BaHUSA, Hanpumep,
TennocToknx  TpybompoBOAOB,
NPUMEHSIOTCS BUHUA-3QUPHbBIE NN
3MOKCUBUHUA-3PUPHBIE CMONbI.

Bce cbipbé nocTaBnsetca ¢ cepTudukatamMm MNOCTaBLMKOB, MNOATBEPXAANOLWMUX COOTBETCTBME
TpeboBaHMAM KavecTBa KomnaHum HTT.




KoHTpoOb
KauecTBa

~ BX0OAHOI KOHTPO/b CbIpbS

B COBCTBEHHOW aTTeCTOBaHHOW NabopaTopun. ITU WUCMbITAHUS TFapaHTUPYT, 4UTO

m O6p<33U,bI BCeX CbIpbeBbIX MaTepManoB nepes WCNoNb30BaHUEM WCMbITbIBAKOTCA

OmuO mMatepuanbl WU3AeNUA  COOTBETCTBYHOT YCTAHOBJ/IEHHbIM TpeboBaHUSAM TeXHOIOrUN
HenpepbIBHON HamMoTKn HTT.

Cmona

* OnpegeneHvie BA3KOCTU

+ OnpezeneHune ckopocTu
reneobpasoBaHuis

+ OnpegeneHne NAOTHOCTY
nonnsdupHO cMonbl
C NMOMOLLIbIO AeHCMeTpa

* OnpegeneHne
3K30TepPMUYECKOro Mmka

* OnpegeneHne cofepxaHuns
cTvpona

* OnpegenieHvie KNCNOTHOTO
yncna

+ OnpegeneHune Cyxoro octaTka
B XXMAKOM Nonn3PUpPHON cMone

+ OnpegeneHve TBepAOCTN MO
Bapkony oTBepxaeHHO
nonnsdupHoO cMonbl

+ OnpegeneHve MaccoBom
ponv KobanbTa
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KBapueBbiii necok
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OnpegeneHuve rpaHyiomMeTpu-
Yeckoro coctaea

Onpe,u,eneHvle NMPOYHOCTN

OnpeAeneHme noTepn mMacchbl
npwv NnpokKanmBaHN

OnpezeneHrie MaccoBoi AoN
Bnaru

TRy,

® 6 6 06 06 06 06 0 0 O
e 6 6 06 06 06 0 0 O
e 6 06 06 06 06 0 0

“ 0o 0o 0

PoBUHI

+ OnpegeneHvie NJOTHOCTU

° OI'IpEAEJ'IEHI/Ie noTepn mMacchbl
npn npokannBaHn

« OnpegeneHne MaccoBoii Ao
Bnaru




@ KoHTponb rotoBoii npoayKumnn
O6LL|,VIM ANA BCEX CTaHAAPTOB ABNAETCA Tpe6OBaHVIe K npounsBoanNTeNAaAM obecne-

YmMBaTb COOTBETCTBME BblﬂyCKaeMOVI npoaykunmm CtaHAapTaM, XapakKTepunsyro-

1M ee KadecTBoO.

Mpoaykuunsa HTT npoxoauT
NPUEémMo-caaTouYHble UCNbITaHUSA:

* BW3YyasibHbI KOHTPOJIb
* reoMeTpuYecKknii KOHTPOJib

* KOHTPOJIb M3MEPEHMsI OCEBOrO CONPOTUBEHNS
Ha pa3pbIB

* KOHTPOJIb N3MeEPEeHNA KONTbLIEBOTO
conpoTmBaeHnA Ha pa3pbiB

* KOHTPOJIb 1 U3MEPEHME XEeCTKOCTU TPYObI
* KOHTPOJIb TBEPAOCTY NMOBEPXHOCTEN No bapkosny
* KOHTPOJIb FePMETUYHOCTY HAaMOPHbIX TPY6 1 MydT

* KOHTPOJIb CTENEHWN NONMepPUn3al i

Mpoaykuma HTT npoluna AonroBpeMeHHble
MCNbITaHUA, rapaHTUpYyloLLMe CPOK
akcnnyaTtauum 6onee 50 ner:

* [O/NroBpeMeHHas yaenbHas KofbLeBas XECTKOCTb
npyv nonsyvect n KodpoduumMeHTa MNoN3yyectm
npv Bosgenctemm Bnarn (TOCT P MICO 10467-2013,
rOCT 34643-2020)

* JoNroBpeMeHHas npejenbHas gepopmMauns nsru-
6a 1 fonroBpeMeHHas npeenbHas OTHOCUTENb-
Has KonbleBas gedopmMaums Npu BO3AENCTBUN
Bnaru (FTOCT P ICO 10467-2013, TOCT 34647.2020)

* XUMUYecKasi CTOMKOCTb BHYTPEHHEN MOBEPXHOCTU
B ycnioBuax HarpyxeHuna (TOCT P 1ICO 10467-2013,
FOCT 34644-2020)

* JO/roBpeMeHHas yAenbHas Ko/bLeBas
XECTKOCTb MpU  penakcaumm un Kod3ppuumeHTa
penakcauunu npu Bosgenctaum snarm (FTOCT P NCO
10467-2013, TOCT P 57008-2016)

* WN3HOCOCTOWKOCTb BHYTPEHHEel MOBepXHOCTU Mo
JdapmwTagry npwn 50 rogax skcnnyatauumn (TOCT P
55877 (metopa b))

KAYECTBO NPOM3BOAMMON NPOAYKLAW NOATBEPXXAEHO BEAYLLUMMUW HAYYHO-
NCCNEAOBATE/IbCKUMUN MHCTUTYTAMW POCCUNCKOWU DPEAEPALNA.

COBpEMEHHaﬂ MHOroypoBHeBada CMCTE€Ma KOHTPOJIA Ha NMpon3BOACTBE obecrneuyrBaeT BbICOKOE KAayecTBO
VI3,C|,EJ'II/II7I, ee cooTBeTCTBME MNPOBLIM CTaHAAPTaM U TpE6OBaHVIF|M HaWWX K1MeHTOB.

I'Ipop,yKLwl;l HTT npomM3BoAUTCA U UCNDbITbIBAE€TCA ANA NoATBEPXAEHUSA

£

cooTBeTCTBUA TpeboBaHmAM cTtaHgaptoB NTOCT P NCO 10467, TOCT P
54560, N0CT 32661, TY 22.2121-003-99674234-2019, TY 4859-005-81652345-
2015, TY 22.2121-005-99675234-2017, TY 24.20.40-008-996755234-2020,

TY 23.61.12-007-99675234-2020, AWWA C950-01/M45



CTPYKTYpPHbI Cnoi

Tpy6bl PO -

Hecywnin cnoin

Ha3HaueHwme:
¢ TeXxHhn4yeckoe
* nppuraymoHHoe
* JHepretTn4yeckoe

Hapy>XHbIli 3aLWMTHBIN CNONA

BHYTpPeHHW 3aLLNTHBIV CNOR (naliHepHbIN)

HomeHknatypa Tpy6bi MPO (DN 300-4000)

DN, mm PN1 PN4 PN6 PN8 PN10 PN12 PN14 PN16

300 + + + + + + + +
350 + + + + + + + +
400 + + + + + + + +
450 + + + + + + + +
500 + + + + + + + +
600 + + + + + + + +
700 + + + + + + + +
800 + + + + + + + +
9200 + + + + + + + +
1000 + + + + + + + +
1100 + + + + + + + +
1200 + + + + + + + +
1300 + + + + + + + +
1400 + + + + + + + +
1500 + + + + + + + +
1600 + + + + + + + +
1700 + + + + + + + +
1800 + + + + + + + +
1900 + + + + + + + +

2000 + + + + + + + +

2100 + + + + + + + +

2200 + + + + + + + +

2300 + + + + + + + +

2400 + + + + + + + +

2500 + + + + +

2600 + + + + +

2700 + + + + +

2800 + + + + +

2900 + + + + +

3000 + + + + +

3200 + + + + +

3400 + + + + +

3600 + + + + +

3800 + + + + +

4000 + + + + +

PN18

—+

+
+
+
—+
+
+
+
+
+
+
+
+
+
—+
+

PN20

+

+ + + + + + + + + + + + + + o+

PN25

+

+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

PN32

+

+ 4+ + + + 4+ + + + + 4+ + o+



O

TonwwmHa Tpy6sI MPO

DN
MM

300

350

400

450

500

600

700

800

900

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3200
3400
3600
3800
4000

Drap
MM

314,6

366,6

4131

464,1

515,0

617,5

7191

821,1

923,1

1025,1
1127,2
12291
1331,1
1433,1
1535,1
1637,1
17391
1841,1
1943,1
2045,1
21471
2249,0
2351,1
24531
2555,1
2657,1
2758,6
2861,0
2962,6
3066,0
3270,0
3474,0
3678,0
3882,0
4086,0

| PNT | PN6 |
TR TR
SN

Tmin MM
SN

(H/m?)

183
19,6
21,3
22,7
23,8
25,4
27,0
28,2
29,9
31,3
32,4
33,9
35,0
36,6
38,0
39,5
41,3
42,4
44,0
46,5
49,3
52,2
55,1
57,9

Bec Tpy6bI MPO

| PN1T_
SN SN

300

350

400

450

500

600

700

800

9200

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3200
3400
3600
3800
4000

5000
(H/m2)

8,9
13,1
17,2
21,4
26,0
37,9
49,4
64,5
81,5
100,6
1211
1441
166,8
196,1
224,3
249,5
284,0
320,7
353,8
396,3
434,8
471,5
515,9
554,5
605,3
652,7
707,0
7674
751,4
876,7
940,0
1065,0
1190,0
1325,0
1470,0

12,6
16,8
21,0
27,1
32,3
47,2
61,5
80,5
101,0
126,1
150,9
180,5
207,5
244,0
281,3
318,7
3584
402,3
435,5
4751
527,9
581,0
636,8
697,6
755,8
827,5
869,9
964,2
1025,6
970,3
1275,0
1440,0
1615,0
1800,0
1995,0

5000

(H/m?)
6,6 53
7,5 6,0
8,3 6,9
9,4 75
10,1 8,2
12,1 9,8
13,6 11,0
15,5 12,5
17,2 14,0
19,2 15,4
20,9 16,9
22,8 18,3
24,3 19,6
26,4 21,3
28,3 22,7
30,1 23,8
31,9 25,4
33,7 27,0
34,8 28,2
36,2 29,9
38,2 31,3
40,1 32,4
41,9 33,9
43,9 35,0
45,7 36,6
47,9 38,0
49,9 39,5
51,7 41,3
53,2 42,4
55,1 44,0
58,2 46,5
61,8 49,3
65,4 52,2
69,0 55,1
72,5 57,9

| PN6 | PN10 PN16 PN20 PN25 PN32

SN SN SN SN

SN S\

5000
(H/m2)

8,9
13,1
17,2
21,4
26,0
37,9
49,4
64,5
81,5
100,6
1211
1441
166,8
196,1
224,3
249,5
284,0
320,7
353,8
396,3
434,8
471,5
515,9
554,5
605,3
652,7
707,0
767,4
751,4
876,7
940,0
1065,0
1190,0
1325,0
1470,0

12,6
16,8
21,0
271
32,3
47,2
61,5
80,5

Ilill

31,9
33,7
34,8
36,2
38,2
40,1
41,9
43,9
45,7
47,9
49,9
51,7
53,2
55,1
58,2
61,8
65,4
69,0
72,5

101,0

126,1

150,9
180,5
207,5
244,0
281,3
318,7
3584
402,3
435,5
4751
527,9
581,0
636,8
697,6
755,8
827,5
869,9
964,2

1025,

6

970,3

1275,
1440,

1615,
1800,
1995,

0
0
0
0
0

34,2

39,7
40,8
42,9
45,6
48,2
50,9
53,5

Tmin
SN

17,1
18,7
20,4
22,3
24,0
25,9
27,8
29,5
31,3
32,9
34,7
36,4
38,1
40,1
41,4
43,2
45,1
46,7
48,7
50,6
52,1
53,9
57,7
61,3
64,9
68,4
72,0

SN N\

5000

(H/m2)

8,9
11,9
15,3
19,2
23,5
33,9
44,8
58,8
73,2
90,8
108,1
128,6
150,9
175,0
201,7
228,5
255,6
284,7
314,9
351,4
383,1
422,8
459,3
507,3
547,3
585,9
637,2
681,7
738,2
784,9
899,0
994,0
1151,0
1287,0
1382,0

12,1
16,2
20,1
25,5
31,5
44,1
60,4
78,3
99,69
121,4
146,4
174,3
204,0
237,5
273,5
310,4
349,6
389,6
4334
479,5
525,6
581,0
628,0
683,2
743,5
800,7
867,6
936,9
998,3
947,6
1275,0
1390,0
1580,0
1770,0
1980,0

Tmin
SN
5000
(H/m2)

4,9

5,6

6,2

6,8

7,5

8,7

10,1
11,3
12,6
13,8
15,2
16,4
17,6
19,0
20,1
21,5
22,7
23,9
25,2
26,6
27,7
29,0
30,3
31,7

we | Twm |

Tmin MM
)\

Ilill IEHII

6,5

6,8

7,7

8,4

9,2

10,9
12,5
14,1
15,7
17,3
19,1
20,6
22,3
23,8
25,4
27,2
28,8
30,2
31,8
33,6
35,1
36,7
38,4
40,0

5000
(H/m2)
5,6
6,4
71
7,8
8,4
9%
11,2
12,5
14,1
15,5
16,8
18,3
19,4
20,9
20,9
23,7

5000

6,4
7.1
7,8
8,6
9,4
1.1
12,8
14,2
15,9
17,5
19,0
20,7
22,3
23,7
25,4
26,9

5000
(H/m2)
6,8
7,6
8,3
8,3
10,2
11,9
13,6
15,3
171
18,8
20,5
22,5
24,2
25,9

5000
(H/
H
11,4
15,1
18,7
23,7
28,8
40,6
54,3
70,1
87,9
107,7
129,5
155,3
181,2
209,2

5000
(H/m?)
6,1
6,8
7,6
79
9,2
10,9
12,3
13,9
15,6
171
18,7
20,4
22,0
23,5

5000
(H/

M2

14,6
19,3
20,9
30,3
36,9
52,0
69,5
89,7
112,5
137.9
238,5
387,2

PN10 PN16 PN20 PN25 PN32
SN SN

IIHII
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Cnoco6bl MOHTaXXa

HapyxHasa npokniazka

MpoCTol N HeAOPOrOCTOALLMIA CNOCO6 MOHTaXa CTeKI0NIACTUKOBBIX TPY6 Ha 6ETOHHBIX NN MeTaNANYeCcKnX
onopax. [laHHbI BUJ MOHTaXa TakXXe MOXHO 1CMOob30BaTh Kak NPy Manblx, Tak 1 Npu 601bLLNX AnamMeTpaXx,
eMHCTBEHHbIM YCN0BMEM MpPY 3TOM ByAeT Hannyme pa3paboTaHHOro COOTBETCTBYHOLLMM 06Pa3oM OMOPHOro
6710Ka ANA HanMopHbIX TPYH6ONPOBOAOB. ADPMUPOBAHHLI OMOPHbLIA 6ETOHHbLIN 610K A0/IXKEH BbITb CIPOEKTU-
pOBaH TakMM 06pa3oM, UTO6bI MPOTUBOCTOATL OCEBLIM Harpy3kaM Npu 3aKpbITON 3aABMXKKe, MepeaaroLmnmcs
Yyepes 6an3nexallee coejHeHNe, 1 NMPOTUBOCTOATL €ro NepesBKEHMIO.

lNoa3eMHasa npoknajaka

Camblii pacnpocTpaHeHHbI BUZA MPOKAaAKky TpybonpoBOAOB U3 CTeknonnactuka. bnarogapsa nerkomy secy
n MybTOBOMY CoeanHeHMIo Npoaykums HTT nerko n 6bICTPO MOHTUPYETCA B TpaHLlee 6e3 JopOorocTosiuen
cneytexHukm no Cr 40-104-2001 » CIM 129.13330.2019.

CaHauusa (penaHWHT)

CaHauma TpybonposoAoB B ¢yTaspax, TOHHeNSX, KONNeKTOpax ABAAeTCS afbTepHaTUBHLIM METOZ0M Mpo-
KNaZKM U OTINYAETCA BbICTPLIMU CPOKaMU MPON3BOACTBA MOHTAaXHbIX PaboT PeKOHCTPYMpyemMoro Tpybonpo-
BOAA. [N NPOKIaAKM CTEKNOMNNACTUKOBBIX TPY6 METOA0M CaHaLu UCMONb3YTCA TPYOb! 0T 1 40 12 MeTpoB
DN300, 320 n ganee f0 4000 MM BK/1OUNTENIBHO B 3aBUCKMOCTM OT COCoba Npon3BOACTBa paboT, pa3mepos
CTapTOBbIX U MPUEMHbIX KOT/IOBAHOB, ANaMETPOB CTBOJIOB LLAXT, M3HOCOM CYLLEeCTBYHOLLMX TPY6 U T.A.

CaHauuio BO3MOXXHO npoBecTu HECKOJIbKNMU MeToAaMU:

MpoTankmnBaHue

JaHHbIA cnocob pekomeHAyeTcs
NPUMEHSTbL NpU AAVHHOM CaHW-
pyeMoM y4yacTke C NpYIMeHeHnem
Tpy6 MeHee DN1400 mm. B pabo-
UM KOTNOBAH UM BETOHHYHO Ka-
Mepy (40 BBOZA B KOJINEKTOP UAN
dyTnap), obopyAOBaHHbLIA AOM-
KpaTHOW CTaHUWen, OonyckaroT
TPpybbl M 3aTeM MNpOTajKMBAOT.
TpybonpoBog 13 cTekaonnactu-
Ka ABWXETCSH Ha OMOPHO-LEeHTPU-
PYIOLLMX KONbLAX B BapuaHTe
CrencepoB UM Ha ApPYyrnx onop-
HO-LIeHTPUPYIOLLMX SN1eMEHTaXx.

NoaBoAHasa Nnpoknajka

Tpybbl HTT nMetoT NpoBepeHHY CUCTEMY COeANHEHNS,
KoTopasa obecneymnBaeT 6ecnepeboiHyro paboTy

TpybonpoBOAOB Aaxe Noj BOAOMN.

Buabl MOHTaXa:

* MNpoKnajka no ogHol Tpybe (Mpokiaska
N CoeANHeHVe OCYyLLLIECTBAAOTCS Moz BOAO)

* MNpOKNajKa no HeckosbkKo Tpy6 (0Tpeskun
MOHTVIPYHOTCS Ha CyLLe 1 OMyCKatoTCs B BOAY
AN MPUCOeANHEH VS K TPy6oMpoBoay)

* MNpokKnajka Tpyb CoeAVHEHHbIX B NIeTu

(bykcnpoBka)

MpoTtarnuBaHue

Mpy caHaLMm KOPOTKNX YyHaCTKOB
n Tpyb C ManbiM Becom Tpybo-
NPOBOAOB AMaMeTPOM MeHblle
DN1400 MM cTeknoniacTUkoBble
Tpybbl NpoTarvBaroTca B QyTASap
WA  BOCCTAHaBAMBAEMbIli KOJI-
NeKTop He MOLUTYYHO, a NaeTbHo.
MpoTarvBaHMe OCyLLecTBAsSeTCs
C MOMOLLLbHO NeB6EAKN Ha CKOJIb34-
LLMX onopax.

TpaHcnopTMpoOBKa Ha Tenexke

[aHHbI  MeToa wnCnosb3yeTcs
npyv caHaumm TpyboMnpoBOAOB
6onbwioro  AvameTtpa  6onee
DN1400 MM w/wnn 60nbLUON
NPOTSXKEHHOCTW. AnA TpaHCmop-
TUPOBKM  TPy6  MNpPUMEHATCS
KaK CaMOXOZHble, TaK U py4YHble
Tenexkn, KoTopble MOXHO apeH-
JOBaTb WAV NpUOBpecTn y KoMm-
naHny HTT, a TakxXe U3roToBuTb

CaMOCTOATENNIbHO.
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I 6 bl M I Hecywwnin cnoin
CTPYKTYPHbIA COM

Hecywwnin cnoin
CTPYKTYPHbIA 10N
. Hecywmnii cnoi
Ha3H%qume- Hapy>XHbI 3aLLWTHBIA cnoli
* XO3AMCTBEHHO-6bITOBOE BHYTpeHHWIA 3aLWmUTHBIV CI0WA (NaiHepHBbIIA)
* NPOMbILLNEHHOE

Mpu mncnonb3oBaHuu Tpybbl HTT LWWT ans cTpouTenbCcTBa B FOPOACKON
yepTe HALUW 3aKa3uMKM COXPAHSIHOT CyLLLeCTBYHOLLYH FOPOACKYHO MHPPaCTPyK-
TYPY, AENCTBYOLLME KOMMYHMKaLWKM, NCTOpUYeckne obbekTbl, CIKOHOMUB
npw 3TOM Bpems, TpyAo3aTpaTbl U GprHAHCOBbIE pecypcbl.

XapakTtepuctukm Tpy6 LLLIUT (6e3HanopHbIX)

DM, wm | DM™, |
MM - - - -

22,8 23,9 24,6 25,6 27,0 29,5 34,7 -
376 3586420 KH - - - - 3923 421,7 4429 468,0 504,7 569,4 699,6 -
FS2(Hepx) T Kr/m - - - - 50,3 52,7 54,5 56,7 59,8 65,4 771 -
D BH, MM - - - - 3305 3283 326,7 3248 3220 317,0 306,7 -
MM = = = = 24,2 25,3 26,7 27,8 29,2 32,5 38,1 42,6
401 3836420 KH - - - - 463,8 493,7 5333 5656 6033 694,0 8453  960,8
FS2(Hep) T Ki/m = = = - 60,5 63,2 66,7 69,5 72,9 81,3 95,7 107,2
D BH, MM - - - - 352,5 3504 347,6 3453 3426 336,0 324,7 3158
MM = = = = 26,1 27,4 28,5 29,9 31,4 35,1 41,5 46,4
427 4096420 KH - - - - 553,1 5939 6270 6659 7133 821,4 10031 11364
FS2(Hepx) T Kr/M = = = = 733 77 80,3 84,1 88,6 99,2 1174 1314
D BH, MM - - - - 3748 372, 3699 3673 364, 356,7 3439 334,22
MM - - 253 26,7 27.8) 29,3 30,9 32,6 34,4 38,2 44,8 49,8
501 483.6+2.0 KH - - 630,1 679,2 7245 7730 8284 890,55 9538 10875 1307,7 14740
FS2(Hepx) T Kr/m - - 79,0 83,3 87,3 91,6 96,6 102,171 1078 119,9 140,6  156,6
D BH, MM - - 450,3 447,6 4451  442,4 4393 4358 4322 424,5 411,5 4014
MM - - 26,1 27,5 28,7 30,0 31,6 333 35,1 38,9 45,6 50,6
530 512 6420 KH - - 696,4 750,5 798,55 850,1 9108 973,0 10385 11826 14227 1600,2
FS2(Hepx) T Kr/m = = 83,9 88,4 92,5 96,9 1021 107,7 1132 126,1 147,8  164,2
D BH, MM - - 477,9 475,1 472,6 4699 466,7 4634 4599 452,1 438,8 4287
MM = 26,0 27,2 28,6 30,1 31,7 333 352 36,9 41,3 48,6 54,2
550 5326420 KH - 7245 7708 824,9 884,7 9480 10109 10870 11548 13211 15915 17963
FS2(Hep) T Kr/m = 97,4 101,7 106,9 1126 1187 1249 1320 1389 155,5 1830 2042
D BH, MM - 497,9 4956 4929 489,9 486,7 4835 4796 476,1 467,4 4529 4416
MM = 271 28,3 29,7 31,3 333 34,9 36,9 38,7 43,6 51,8 58,0
616 598 642 0 KH - 8630 9198 983,17 10573 11445 12155 1303,7 13804 15945 19426 21969
FS2(Hep>) T Kr/m - 101,2  106,0 11,2 112,7 1249 1310 1385 1454 164,1 1954 2189
D BH, MM - 561,9 5594 556,6 5533 5494 546,2 5422 5387 528,8 512,3 4999
MM 28,0 29,0 30,3 32,0 33,8 35,6 37,5 38,9 41,9 471 56,1 62,5
650 6326420 KH 9594 10074 10673 1150,6 12335 13229 14094 15185 1610,6 18494 22504 25218
FS2(Hepx) T Kr/m 1222 1266 1322 139,9 147,6  156,0 1643 1747 1838 207,0 2470 2749
D BH, MM 5940 592,0 5895 586,0 582,5 578,77 5750 570,3 566,3 555,8 537,7 5251
MM 29,7 31,1 323 34,4 36,1 37.9 40,4 42,7 45,0 50,3 60,3 67,1
718 6986420 KH 11000 11772 12356 13491 14409 15323 16619 17803 19003 21628 26576 2983,
FS3(Hepx) T Ki/m 129,5 136,1 1411 150,4 1582 1660 1773 1876 1978 216,0 2652 2952
D BH, MM 658,6 6557 6535 649,2 6457 6422 6372 6326 6279 617,5 597,4 5838
MM 31,0 32,5 33,7 35,8 37,6 40,1 42,3 45,0 47,5 53,0 63,5 70,9
752 732 6+2.0 KH 12280 1311,7 13784 14945 159,3 1730,2 18523 1997,7 21287 24165 29625 33329
FS3(Hep) T Kr/m 1549 1622 1647 1791 1883 2008 212,1 2259 2383 265,9 3195 3571
D BH, MM 690,0 687,0 6846 680,4 676,7 671,8 6673 6619 6570 646,1 6249 6101
MM 32,3 34,0 353 37,0 39,2 42,0 44,5 47,2 49,8 55,8 66,7 74,9
820 8006420 KH 14251 15289 1611,1 17080 1846,7 20084 21570 23223 2471,7 28278 34354 38836
FS3(Hepx) T Kr/m 1614 1698 176,6 184,9 196,4 2103 2228 237,0 2500 281,1 3355 3768
D BH, MM 7554  752,0 7493 746,1 741,5  736,1 731,17 7255 7204 708,1 686,6 6703
MM 34,1 35,8 38,5 39,6 41,7 441 46,9 50,0 52,7 59,3 70,9 -
860 8406420 KH 16141 17262 18950 1964,7 20941 22509 24192 2611,0 2779,8 31800 38690 -
FS3(Hepx) T Kr/m 191,6  201,7 216,7 2231 234,7 2489 2645 2821 2975 335,0 401,4 =
D BH, MM 791,8 7883 7830 780,8 776,7 771,7 7663 760,17 7546 741,4 718,1 -
MM 36,0 37.9 39,9 42,6 44,3 46,5 49,4 52,4 55,5 62,8 751 =
924 902.6+2.0 KH 17990 19265 20671 22478 23666 25185 27064 29130 31148 35947 43783 -
FS4(Hep>x) T Ki/m 202,5 2131 224,6 239,8 249,7 2624 278,77 296,1 3136 355,4 425,2 =
D BH, MM 852,0 8483 8442 8389 8354 8309 8253 8191 8130 798,3 7737 -
MM 37,3 394 41,4 44,0 46,1 48,6 51,6 54,8 58,1 65,4 = =
960 938.6+2.0 KH 1966,2 21166 22555 24434 25950 27668 29759 32007 34204 39188 - -
FS4(Hep>x) T Kr/m 233,1 246,1 258,8 275,4 289,0 304,7 3236 3440 3643 410,9 - -
D BH, MM 8854 8812 8773 872,0 867,7 862,8 8568 850,3 8439 829,2 - -
MM 38,5 40,9 43,0 45,5 47,8 50,6 53,9 57,2 60,4 68,3 = =
1026 1004.642.0 KH 21971 23813 25416 27354 29055 31198 33626 36110 38466 4417,6 - -
FS4(Hep) T KM 2404 2554  269,0 285,0 2993 3173 3378 3588 3790 429,2 - -

D BH, MM 949,1 944,3  940,1 935,0 9305 9248 9183 9116 90572 889,5 - -
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MM M3 435 458 477 507 539 573 607 644 732 - -
1009 o0 KH 26009 27817 29658 31247 33599 36259 38941 41684 44605 51423 - -
FS4(Hep) 6220 o 2841 2990 3149 3288 3490 371,7 3950 4190 4440 5055 - -
D BH, MM 10163 1011,9 10074 10035 9977 9911 9844 9775 9701 9526 - -

MM 441 465 492 520 551 582 619 659 693 - - -

1220 o0 KH 31833 34002 36528 38996 41906 44709 47944 51604 54618 - - -
FS4(Heps) 6220 eim 3245 3497 3701 391,01 4150 4387 4661 4970 5230 - . -
D BH, MM 11407 11360 11305 11251 11187 11125 11053 10971 10903 - - -

MM 453 479 504 536 569 600 642 683 72,1 - - -

1280 oo oo KM 34278 36875 39174 42272 45400 48322 52257 56070 59580 - - -
FS4(Hep>) 6220 e/ 3684 3904 4103 4365 4637 4893 5234 5571 5884 . . -
D BH, MM 11895 11841 11793 11728 11662 11600 1151,6 11434 11358 - - -

MM 466 490 518 551 583 620 663 707 750 - - -

1348 oo oo KH 37506 39942 42773 46143 49345 53027 57278 61646 65836 - - -
FS4(Hep) 6220 t/m 3790 3988 421,8 4490 4750 5058 5408 5773 6126 - - -
D BH, MM 12549 1250,1 12445 12378 12314 12240 12154 12065 11979 - - -

MM 498 526 556 596 627 666 705 745 - - - -

1434 o0 KH 43528 46496 49828 54050 57346 6141,7 65569 69748 - - - -
FS4(Heps) 6220 e/ 4366 4611 4881 5230 5508 5850 6201 6552 - . . -
D BH, MM 1334,4 13289 13227 13148 13086 13009 12930 12850 - - - -

MM 521 549 586 617 660 696 743 - - - - -

1499 oo oo KH 48249 51408 55451 58971 63750 67729 72891 - - - - -
FS4(Hep>) 6220 eim 490, 5167 5507 5807 6215 6549 6999 - - . . -
D BH, MM 1394,7 13891 1381,9 13756 13670 13598 13504 - - - - -

MM 558 589 622 663 700 747 - - - - - -

1638 o0 KH 56198 59964 64021 69037 73480 79290 - - - - - -
FS5(Hep) 6220 o/ 5593 5904 6237 6657 7027 7509 - . . . . -
D BH, MM 15263 15202 1513,6 15054 14981 14885 - - - - - -

MM 579 615 655 703 742 - - - - - - -

1720 ool oo kH 6180,1 66407 71701 77736 82780 - - - - - - -
FS5(HepsK) 6220 r/m 6161 6546 6984 7489 7917 - - - - - - -
D BH, MM 16042 1597,1 15889 15795 1571,6 - - - - - - -

MM 60,1 636 678 723 768 - - - - - - -

1780 oo o0 KH 67012 71643 77323 83238 89318 - - - - - - -
FS5(Heps) 6220 e 6779 7173 7654 8168 8678 - - . - - . -
D BH, MM 1659,8 16529 16444 16355 16263 - - - - - - -

MM 612 646 692 735 78,1 - - - - - - -

1842 ool oo KH 71048 75708 8207,6 88068 94302 - - - - - - -
FS5(Hep) 6220 e/ 6910 7289 7813 8312 8831 . . . . . . -
D BH, MM 17195 17128 17036 16949 16858 - - - - - - -

MM 669 710 750 799 854 . - - - - - -

2047 oo oo KH 87991 94413 100653 108167 116479 - - - - - - -
FS5(HepsK) 6220 r/m 8385 891,5 9428 10041 10739 - - - - - - -
D BH, MM 19133 19050 18969 18871 18762 - - - - - - -

MM 699 743 788 - - - - - - - - -

2160 KH 98044 105151 112634 - - - - - - - - -
Fss(nep) 2120020 o/ 9261 9844 10454 - - - - . . . - -
D BH, MM 20202 20115 20023 - - - - - - - - -

MM 73,3 77,6 82,7 - - - - - - - - -

2250 KH 108095 11541,1 124134 - - - - - - - - -
Fss(epw) 2220020 oy 10121 10724 11434 - - . - . - . . -
D BH, MM 21034 20948 20845 - - - - - - - - -

MM 776 827 - - - - - - - - - -

2400 KH 123423132681 - - - - - - - - - -
FS5(Hepx) 2376,6+2,0 Kr/m 1169,3 1246,8 - - - - - - - - - -
D BH, MM 22448 22346 - - - - - - - - - -

MM 74,8 - - - - - - - - - - -

2555 KH 122347 - - - - - - - ) - - -
Fss(epn) 2020120 oy 1734 - - - - - - - - - - -
D BH, MM 2409,4 - - - - - - - - - - -

Cnoco6bl MOHTaXXa:

MWKPOTOHHEeNMPOBaHMe LLIHekoBOe 6ypeHMe

EECTpaHUJEVIHaﬂ TexHonorna npoknagakn KOMMYHallbHbIX [MpenmyLlecTea NMpoKagkn MeTo40M
noa3eMHbIX pr60|_|pOBOAOB 7 pr60|_|pOBOAHb|X cncrem FOpPM30HTa/IbHOIo LLHEKOBOIO 6yp6H|/|ﬂ:
pa3HOro AgmameTpa 6e3 BCKPbITNA MOBEPXHOCTU MO MaplLu- . CKOpOCTHoe 6ypeH|/|e KOPOTKMX y4yacT-
pyTy npoknaakn. HanpasneHHoe 6ypeH|/|e C NOMOLbKO MW- KOB 6eCTpaHL|JeVIHb|M 3KOHOMUYHBIM
KPOTOHHENbHbLIX MPOXo44eCcKX KOMMIeEKCOB AVN Hanbonee METOZOM.

3¢ deKTUBHO NpW NPOKIaAKe Ha paccTosHUN Ao 1,5 KM 1 Ha

o + ObecneyeHne HeO6GXOAMMOrO YK/OHA
6onbLnX rnybrnHax 4o 80 MeTPOB B yCOBUSIX TOPOACKON UH-

KONnekTopa.
dpacTpyKTypbl. N
* YcToluMBOCTH  TPy6ONpPOBOAOB K
+ To3BonsieT B OMepaTMBHOM pexumMe npeanaratb 3ddek- <OppO3UI
TVBHblE pelleHVs ANS 3aMeHbl, PEMOHTa W MPOKNaAKM '
NOA3EeMHbIX KOMMYHUKaLIMA 6e3 Co3A4aHNs TPaHCMOPTHBIX * Mpy npoknaske Tpy6 He MpoWcXoAWT
KONANCOB. cepbesHoe BMeLlaTeNbLCTBO B WHpa-
CTPYKTYpY ropoaa.

* YCTOMYMBOCTb TPYOOMPOBOAOB K KOPPO3UM.
* BbIcokas ckopocTb bypeHus.
+ ObecneyeHne HeOHXOAMMOrO YK/I0HA KOIEKTOPaA.
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Hecywuin cnon

Tpy6bl JOP

Ha3HaueHume:

* aBTOMOOWJ/IbHbIE Aoporu

* OKesie3Hble Joporu

* ad3poipOoMHOE CTPOUTEIbCTBO

CTPYKTYpPHbIA CNoi
Hecywnin cnoi

Hapy>XHbIli 3aLMTHBIN CNONA

BHYTpPeHHW 3aLLNTHBIN CNOR (naliHepHbIA)

Tpy6bl ANS AOPOXKHOIO CTPOMNTENLCTBA

C NomoLLpbto Takmx TPY6 06YCTpanmBatoT TOHHENW, MPOHM3bIBAOLLME JOPOXKHYH HacbiMb. TPy6bl MOTyT 6bITh
BbINOJIHEHbI 1060ro AnameTpa Anst BOZOMNPOMycKa, Ans 06yCTPONCTBa APeHAXHO CUCTEMbI U ANt CTPOUTE b-
CTBa NOA3EMHOro rnepexoza. Kpome Toro, NponyckHyr Tpyby MOXHO MCMONb30BaTb A/1si OTBOAA MOTOKA A0XK-
LeBOWA, TaNnoli BoAbl, a Takxe A/ 0TBOAA HEGONLLLOK pekn. Tpybbl MOFYT MPUMEHSTLCS TAakKe U Kak Mepexos-
Hble TOHHENV A/ XXMBOTHBIX.

NOJIYHEHO COI/TACOBAHUE ®EAEPAJIBHOIO 4 OPOXHOIO ArEHTCTBA.

MpenmyLlecTBa U BOSMOXXHOCTMU:

* NnprMeHeHne B NPoeKTax POC&BTO,D,Opa

* ydactme B TeHAepaxX AOPOXHOIo ctponTebCTBa

¢ NCNoNIb30BaHME B BOAOMPOMYCKHbIX COOPYXEHNAX Ha A0pPOrax BCexX KaTEFOpl/II7I
* BKJ/IOYEHNE B CMPaBOYHNKN AOPOXHOIO CTPOUTENIbCTBA.

Tpy6bl ANA CTPOUTENBCTBA YKeNle3HbIX J0por

Mpu BO3BEAEHUM BOLOMPOMYCKHbIX, APEHAXHbIX U APYrVIX aHANOMMYHbIX COOPYXEHWI NpX peannsaumnmn npo-
eKTa Xene3HOLOPOXKHOro X03ACTBa MCMOb3YHTCA CTEKIONNACTUKOBbIE TPYBbl, KOTOPbIE UMEKT BbICOKYH
CTOKOCTb K MOBbILLEHHbIM Harpy3kam MOoABUXHOMO COCTaBa.

Tpy6bl JOP naeanbHbl Ana AaHHOTO MPUMEHEHUNS C Y4eTOM YCTOMUYMBOCTY K gedopMaLmin, BCEBO3MOXHbIM
BHELLHM 1 BHYTPEHHVM Harpy3kam Ha Tpyb6onpoBOZ, K CeiCMMYecKM BO3AeCTBISIM, HEpaBHOMEPHOW ze-
dopmauum rpyHTa (0cagku, MyyYeHus ceneBbix MOTOKOB, OMON3HEN, KApCTOB U T.A4.).

Tpy6bl AN cTpoUTENbCTBA a3poApoOMOB

o604 aspoApoM oNKeH 6bITb OCHALLEH HaeXHO BOAOOTBOAHOM CMCTEMO. ASPOAPOMHOE MOKPbLITUE U
npuneratoLLne CoOOpyXXeHNss MOCTOAHHO MCMbITbIBAOT 3HAUNTENIbHbIE HArpy3ku: ANMHaMuYeckne, TepmMumye-
CKMe, MexaHU4Yeckne, cTaTUYeckmne, BO3HUKAOLME B MPoLecce CTOSIHKYM, MOCasky, B3/eTa, NepeABuKeHNs
(pyneHus), a Takxke TEXHUYECKOro 06CyXMBaHUS MHOTOTOHHOIO BO3AYLUHOrO TpaHcnopTa. MNpoayKuns Kom-
naHuy HTT rapaHTMPOBaHHO PeLUUT 3TV 3a4a4K Ha AeCSTKN NeT.

Cnoco6bl MOHTaXXa

Noa3eMHas npokiaaka CaHauws (penaHWHT) MuKpoTOHHeNpoBaHve

Cambli pacnpoCcTpaHeHHbI CaHauua  TpybonpoBoZOB B becTpaHwelHas  TexHOMOrus
BWA NPOKIaKM TpybonpoBojoB dyTnapax, TOHHeNAX, KoNneKTo- NpoKNaaKu KOMMYHaNbHbIX
n3 creknonnactmka. bnaropa- pax sBAseTca anbTepHaTUBHbIM NoZA3eMHbIX TpybonpoBoAoB
psi nerkomy Becy uU mydroBOmy MeTOZOM MPOKAAAKM N OTANYaA- N TPybOMPOBOAHbLIX  CUCTEM

coejunHeHVO npoaykuua HTT
NIerko 1 6bICTPO MOHTUpPYETCS B
TpaHLWwee 6e3 foporocrosiiien
cneyTtexHukK no CIM40-104-2001
n Cr 129.13330.2019.

eTcs 6bICTPLIMU CPOKaMU Mpo-
M3BOACTBA MOHTaXHbIX paboT
PeKOHCTpyMpyemoro Tpyb6onpo-
BOZa.

pasHoro AvameTtpa 6e3 BCKpbI-
TUSI MOBEPXHOCTM MO MapLUpyTy
npoknasKku.



Tpy6bl -
LaTpOBbIE ,

Ha3Hau4yeHue:

* TexHumyeckoe

* X035NCTBEHHO-6bITOBOE
* MpOMBbILLIEHHOE

Mpw CTPOUTENBbCTBE BOAOOTBOAHLIX CETEN ceueHre Tpyb MOXET MMeTb LLaTpoByo dopmy. Tpybbl LLIATPOBO-
ro CeYeHUs LONTOBEUHbI 1 XOPOLLUO COMPOTUBASIOTCS arpeccMBHOMY AeCTBUIO TPYHTOBBLIX W CTOUHbBIX BOA.
TakXe akTyaneH BOMPOC BOCCTAHOBNEHUSI CTAPbIX KUPMUYHBIX KaHaNN3aUWOHHBLIX KOJIIEKTOPOB LLIATPOBOro
CeYeHMs MeTOA0M CaHaLMK C MOMOLLBHO CTEK/I0MIACTMKOBbLIX TPY6.

XapaKTepucTMKun Tpy6 LLaTPOBOro ceueHus

CTaHfapTHble pa3mepsl

HOMMHaNbHbIV pasmep, MaKcuMasibHas -
paauyc, (Mm) o6Lwnii pasmep
(Mm) ANVHA, (MM)

o ¢ o oA [ B
240/360
362

300/450 150 4600 512
400/600 200 4600 480 680
500/750 250 4600 545 830
600/900 300 4600 648 980
680/1020 340 6000 770 1110
700/1050 350 4600 790 1140
800/1200 400 3000 900 1300
900/1350 450 2300 1025 1475
1000/1500 500 2300 1135 1635
1200/1800 600 2300 1355 1955
400/1000 200 2300 460 1060
508/1000 254 2000 582 1074
570/1200 285 3000 650 1280
700/1120 350 2300 780 1200
1406/1907 730 2000 1586 2087

Tpy6bl MOTyT 6bITb BbINO/IHEHBI B /110607 popMe NCXOAsA N3 TUMa KOMJIeKTOPa UK BallMX MPOEKTHbIX peLUeHNA.




Mpumepbl ceveHU LLATPOBbIX TPY6

HopmanbHas aiueBmnpHasa ¢opma 2:3

* TMnowaapb - 4,594 r?
*  [lanHa okpyxHoctu 7,929 r
+ TnapaBnuyecknin pagmyc 0,579 r

BbiTAHyTasA aiiuesmnagHasa ¢opma 2:4

* Mnowaab - 6,279 r?
* [vHa okpyXHocTu 9,734 r
+ Tnapasnuyecknin pagmyc 0,645 r

5
<
N

4r

CpaBneHHas siueBuagHas ¢popma 2:2,5

* Mnowaab - 3,822 r?
*  [nvHa okpyxHoctn 7,031 r
+ Tuapasnunyecknin pagnyc 0,544 r

OBa/bHbI Npodunb 2:2,3

« [Mnowaab - 3,742 r?

*  [lnvHa oKpyXHoCTK 6,883 r

+ TnapaBnuyecknin pagmyc 0,544 r

OKpyrnbliA npo¢unb 2:1,5

* Mnowaab - 2,378 r?

*  [inviHa okpyxHocTn 5,603 r

+ Tnapasnnyecknii paguyc 0,424 r

¥

0,375r ,6251 r

1,5r

2r

Mapa6onunyecknii npopunb 2:2

* [nowaab - 3,007 r?

*  [InviHa OKpPYXHOCTN 6,283 r

+ napasnuyecknin paguyc 0,479 r

CneumnanbHbIA npodunb 2:2

* Mnowaab - 3,378 r?

*  [lanHa okpyxHocTtu 6,603 r

+ TnapaBnnyecknin pagmyc 0,512 r

0,375r

CneunanbHble npodnnn

HopmanbHbiii

2r

1
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BbIrHYTbIA
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Cnoco6bl MOHTaXa

CaHauus (penaHUHT)

CaHaums TpybonpoBoAoB B QyTaApax, TOHHENAX, KOANeKTopax ABAAETCA anbTepHATMBHbIM MeTO40M Mpo-
KNaAKn 1 0TINYaeTcs 6bICTPbIMU CPOKaMU MPOM3BOACTBA MOHTaXHbIX PaboT pekoHCTpymnpyemMoro Tpybonpo-
BOZa. 1A NpoknaAKm CTeKIONAaCcTUKOBBLIX TPYO MeTOZ0M CaHaLMM NCNOJb3yrTCA Tpyobl oT 1 40 12 MeTpoB
DN300, 320 n ganee g0 4000 MM BKIKOUUTENBHO B 3aBMCMMOCTM OT CNoCob6a NpoM3BOACTBa PaboT, pasMepoB
CTapTOBbIX M MPUEMHbIX KOT/IOBAaHOB, ANaMeTPOB CTBO/IOB LLUAXT, N3HOCOM CyLLEeCTBYHOLLMX TPY6 v T.4.

OTKprTaﬂ NMpokKnagka B TpaHwedAx

MoxeT Mpon3BOANTLCS 3 CNocobamu NCXOASA N3 MEeCTHbIX YCOBUIA (TPYHT, FPYHTOBbIE BOAbI, 1 T.4.), TpeboBa-
HWIA MPOeKTa, YCJIOBUIM 3KCMTyaTauuy, mapaMeTpoB TPyObl, SKOHOMMYECKOM 3G GeKTUBHOCTU 1 TEXHNYECKOro
OCHaLLeHus:

PbiTbe NpodnIbHON TPaHLUEN C BbleMKOI rpyHTa A48 yCTaHaBAMBaeMO LLaTPOBOM TPYHbl C MOMOLLLIO CreLun-
annN3nMPOBaHHOIo0 NN MOANPULIMPOBAHHOMO KOBLLIA 3KCKaBaTOPa, KOTOPbIA MOBTOPSET MPOodub HUXKHEN Ya-
CTV LWaTpoBOV TPybbl. lanee Tpyba ycTaHaBIMBAETCA B TPAHLLED 1 MPOM3BOANTCS 06paTHas 3ackinka.

Ob6paTHas 3achImKa

EcrecTBeHHBIi rpyHT

Mcnonb3oBaHMe ABYyX NOXEMEHTOB MOZ KaXAyto LIaTpoByo Tpyby. B kauecTBe onopbl LLATPOBOW Tpy6bl Ha
OCHOBaHMe CTaHAAPTHOM TPaHLLEN NCMONb3YHOTCSH NOXKEMEHTbI, N3roTOBNEHHbIE N3 Pa3/INYHbIX MaTepranos
(6eTOH, CTanb, CTEKOKOMMO3UT, NAACTUK UAN MHOeE). Tpyba NoCTaBAAeTCs C IOXKEMEHTaMU NN NOXKEMEHTbI
NPOM3BOANT 3aKa3uMK CaMOCTOATeNbHO. KOHCTPYKLUMS IOXKEeMEHTa 1 MaTepuan 3aBUCUT OT YCIOBUIA NPoOeKTa
N NapameTpoB Tpy6bbl. [anee Tpyba ycTaHaBAMBAETCS B TPAHLLUEK Y NPON3BOAMTCSA 3acbinka Nasyx rpyHToOM
(mog Tpyboit n ¢ 6okoB), NoABMBKa C MoCnesytoLLel 06paTHOM 3aCbINKOM.

ObpaTHas 3achbImkKa

CrsuxHO# peMeHb

EcrectpenHblif rpyHT

EETOHI/IpOBaHI/Ie. PoeTcsa MnHMManbHO AONYyCTMaa TpaHLUed. |_|pI/I 6ETOHI/IpOBaHI/II/I yCTaHaBnBaeTca N nc-
NOoNb3yeTcA MeTaaindeckaa KOHCTPYKLUNA AnA q)I/IKcaLI,I/II/I pr6b| B TpaHLUee BO BPpeEMA 3a/INBKN 6eToHOM. [Ja-
iee HeCKOJ1IbKO pr6 YCTaHaB/IMBAKTCA B TPAHLLUEH N KPEenATcd B KOHCTPYKL NN, TpaHLIJEFI 3anmBaeTcsa 6eTo-
HOM MO y4YacTKaM.

Ecrecrpennbrif rpyHT
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VMIH>KeHepHble pac4yeThbl

NOTEPU HAMOPA

MeTogbl Xari3eHa-Bunbamca (Hazen-Williams) n MaHH1Hra (Manning) Mcnonb3yoTca NpenMyLLecTBeHHO
ANS onpefenieHNA MeCTHbIX U HenpepbIBHbIX MOTepb AaB/eHUS.

YpaBHeHune XaliseHa-Bunbsamca
YpaBHeHMe Xan3eHa-Bunbamca nprvMeHrMo AN BOAOMNPOBOAOB B YCIOBUAX MOAHOMO TypOyneHTHOro
TeyeHA Noay4mnao Wwnpokoe rnpuMmeHeHme B obnactu BOAOCHa6>KEHVIF| n BOAOOTBEAEHUNA.

hs - K03dULMEHT NOTEPW HaMopa K3-3a TPeHUs, M. 418 Tpy6oNpoBoA0B AnvHON B 100 M;
3.35 x106 x Q|*®%2 @~ Ppacxoa (n/cex)
—_— C - K03dPNLMEHT LiepoxoBaTOCTU Xal3eHa-Bunbsamca, 6e3pasmepHsbiii.
[ Caze3 ] TnoBoe 3HayeHne A1 CTeKA0NNACTUKOBbIX TPYy6 € =150;
d - BHYTPEHHWIA AnaMeTp TpyObl, M.

hf=

MoTeps Hanopa, Npeo6pasoBaHHasi B MOTEPHO JaBNEHUS:

p - NoTeps AaBneHuns, T/M2(1 T/M2= 9,81 «lla).

hs - KO3GOULMEHT MOTepPM HaMopa 13-3a TPEHUS, M. A/iA TDY60NPOBOAOE AMHOW B 100 M.
L - AnviHa Tpy60onpoBoja, M.

SG - NNOTHOCTb XMAKOCTW (1 Ans BOAbl).

p= (hf X 1%) (56)/0.102

YpaBHeHne M3HHUHra

YpaBHE'HI/Ie M3HHWHra 06bI4YHO MNCNonb3yeTcd B peleHnn I'IpO6J1€M rPaBNTALUMOHHbBIX MOTOKOB A4 MOJIHO-
CTbtO Pa3BUTON TYPOYNEHTHOCTU (TMAPaBANYECKM LepOoXoBaTble MOTOKM), KOrja Tpyba 3anosiHeHa ToNbKO Ya-
CTNYHO. ypaBHEHI/Ie M3HHWHra Takxe npeanoyvymTaroT NCNOJIb30BaTh M3-3a cBoel MPOCTOThbI.

Q- pacxog, n/c

n - K03dodMumeHT WwepoxosaToctn (0,009 Ans CTEKNONNACTUKOBLIX TPY6);
S - TMAPaBANYECKINT YKIIOH;

A - noLWasb NornepeyHoro ceveHuns, M2,

Qm = (1000/n)($)Y2(A)(R)?/*

H, - 0OTMeTKa ypOBHsi BepxHero bbeda, M;
S =(H; —H,)/L H, - OTMETKa YPOBHS HUXHero 6beda, M;
L anviHa Tpy6onpoBoAa, M.

R - TUAPABANYECKWI Pagnyc, M;
W, - NepuMeTp CMOYEHHOI MOBEPXHOCTU TPY6bI, M.

R = A/W,

MecTHble noTepu Hanopa B pUTUHrax

O3HauatroT JHepreTnyeckmne noTepn n3-3a pr60I'IpOBO,CI,HbIX COG,U,VIHEHI/IM, OTBOAOB, K/NaraHoB, peaykTopoB “
APYrNX 31eMEHTOB B CBA3U C TAPaBANYECKUMI MOBOPOTaMW. Korga HeT TabNNYHBIX AAHHbBIX A HEO6XO,CI,I/I-
Ma AONOJIHNTE/IbHAA TOYHOCTb, MOTEPW HAMOpPa BbIYNCIAKOTCA NP MOMOLLNA KO3¢C|)I/ILJ,I/I€HTOB noTepb «K» ansa
Ka>A40ro Tura CI)VITVIHI'a.

Hpr - 3KBMIBaN@HTHaA NoTeps Hanopa B GUTUHre, M
K - akTop 415 Kaxaoro tuna ¢putmHra 13 Tabauvubl.

Hpp = K(V?/2g9)
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KoadduumeHTsl noTepb K 418 HEKOTOPbLIX TUMOB GUTMHIOB

OTBOA 11,25° 0,09
OTBOZA 15° 0,20
OTBOA 22,50° 0,12
OTBOg 30° 0,29
OTBOA 45° 0,50
OTBOA 90° 1,40
TPOMHMK OT OCHOBHOW TPYOb! 1,70
PeaykTop (415 coeAHEHHbIX [VaMEeTPOB) 0,70
PesykTop (419 pa3HbIX ANaMeTPOB) 3,30

Frmppasnnyeckuia yagap

CKa4voK AaBNEHUs, UNU TUAPOYAApP, ABNSETCA pe3y/bTaToOM Pe3koro M3MeHeHNss CKOPOCTU XUAKOCTU B
cucTeMe. BennumHa yzapa 3aBUCUT OT CBOCTB XUAKOCTU 1 CKOPOCTM MOTOKA, MOAYNSA YNPYrocTu 1 ToN-
LLMHbI CTEHKM TPYy6bl, ee MaTepuana, ANHbl Tpy6onpoBoAa 1 CKOPOCTU, C KOTOPOI ABUXKEHME XMUAKOCTY
MeHsieTcs. OTHOCUTENIbHO BbICOKOM YCTONUMBOCTY CTEKIOMIACTUKOBBIX TPY6 K rMApOyAapy cnocobCTBy-
eT apPeKT camo3aTyxaHus BO BpeEMS NMPOXOXAEHVS MPOA0IbHOM BOHbI Yepes cucTeMy TPy60npoBOAOB.

P, - yBenn4eHvie JaBneHus, BO3HVKaloLee B pe3ynbTate rugpoysapa, klla
P = a(SG)AV SG -NNOTHOCTb XNAKocTw (1 ana BoAbl)

AV - U3MeHeHMe CKOPOCTW NOToKa, M/C

a - CKOPOCTb PacnpocTpaHeHns BOJIHbI, M/C.

a - CKOPOCTb PacMpOCTPaHeHWsi BOMHbI, M/C;
p - MIOTHOCTb XWUAKOCTU, KI/M3;

1 d 1/2 g - TPaBUTALMOHHAasA NocTosiHHas, (9,81 m/c?)
a= 1/ [E (_ +—>] k - Moaynb 06 bEMHOW CKMMaeMOoCTV XUAKOCTU, Ans Boabl 2[Tla
10% ~ 10°E -¢ d - BHYTPEHHWU AnameTp Tpy6bl, MM

E. - Moaynb ynpyroctu, [Mla
t - TONILMHA CTEHKN TPYObl, MM.

Knacc gaBneHus P, jonxeH 6biTb 60/bLLE UK paBeH cymme paboyero gaBneHuvs B, 1 cune rugpoyaapa Py
AeneHHbIM Ha 1,4 (AVVWWA M45).

P. > (P, +P)/1.4

KonbueBas gedpopmauus

MakcMManbHO JoMNycTMOe BEPTUKANbHOE OTKIOHEHME He JOIKHO NPUBOANTL K KONbLieBOM Aedopma-
LN VAN HAaNPS>KEHWNIO, KOTOPOe MpeBbILLAeT A0r0CPOYHOE, NoyYeHHOEe Noc/ie AesleHns noTeHuana
[O/ITOCPOYHON AedopmMaLim Ha dakTop 6e30MacHOCTUN. ITO YCI0BME MOXKET BbITh BbIPAXEHO HUXKEC/e-
AYOLLNMN ypaBHEHUSMMN:

Ansa PacTaXXeHnd: 0p - MaKCMMaibHOe OTK/IOHEeHMe 13-3a HanpshkeHUs n3rnbaokpy>xkHoctu, Mrla;
Dy - pakTop dpopMbl. PakTop GOpMbl ABNAETCA dYHKLMEN MeXAY OTKIOHEHNEM TPY6bl 1 HanpsXeHem
Aya & SbE VICKPUBNEHNSA NN KONNYECTBOM M3rn6a, XeCTKoCTU TPy6bl, MaTepuanom HamnoNHUTENs 30HbI TPY6bI 1
Op =il 03DfE —= ||| == 03 — CTeneHbIo CKaTUs, eCTECTBEHHON NMOYBOW 1 YPOBHEM OTK/IOHEHUS;
D D FS E - Moaynb ynpyroctu, MMa;

Ay, - MaKCMManbHO A0MNyCTUMOE J0rOCPOYHOE BePTUKabHOE OTKIOHEHWS TPpY6bl, MM;

Sp - MaKCMManbHO AOMYyCTUMAs AOArOCPOUHAas KoNbLeBas gepopmauuns Tpy6bl, MM/MM;
[na nsmeHeHnsa ¢opmbl: D - CPeAHWA AnameTp Tpy6bl, MM;

FS - pacyeTHbI k03dduumeHT (1,5);
S & - MakCVManbHOe 3HayeHue Ko/bLieBol AepopMaLny n3-3a OTKNOHeH s, MIa;
b

Ayg\ [t
— D (_) (_) S t,: - MTOroBasa To/WKNHa pr6b|, MM.
&= \Dp)\D)SFs

tt=t+tL

JNs NpOeKTNPOBaHMSA CTEKNOMNACTMKOBBIX TPY6 MUHMMabHOE 3HaueH e 3Toro koadduLmeHTa 6e3onacHocTy pasHo 1,5.
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BESHAMNOPHbLIE PACHETbI

YpaBHeHne M3HHUHra

ypaBHeHVIe M3HHWHra NMPUMEeHAKT B obnactu 6e3Har|opr|x CaMoTeuYHbIX cucTeM. Kak npasuviao B
CaMOTEYHBbIX CNCTeEMaX pr6a 3ano/iHeHa YacTn4yHo. OCHOBHbIMI CbaKTOpaMI/I, BANAROLWNMN Ha CKOPOCTb
MOTOKa, ABNAKTCA YKJ/IOH U 3arfno/iHeEHNE pr6b|.

Qm - pacxog, n/c

n- Ko3pdmumeHT WwepoxosaToctn (0,009 Ans CTEKNONNACTUKOBBIX TPYO);
S - TMAPaBANYECKNI YKIIOH;

A - nnoLasb NoNepeyHoro ceyeHus, m2.

Q. = (1000/1)(S)%5(4)(R)667

H, - 0OTMeTKa ypOBHSs BepxHero bbeda, M;
S=(H,—H,)/L H, - 0TMeTKa YPOBHS HIXHero 6beda, M;
L pnvHa Tpy6onpoBoAa, M.

R - rl/l,ﬂ,paBﬂVIHeCKI/lVl paanyc, m;

R=A ~
/W W, - NepuMeTp CMOYEHHO MOBEPXHOCTY TPY6bI, M.

H,

D

cDopmyna pPacyeTa CKOPOCT NOTOKa HaNpPAMYH 3aBNCAT OT pacxXoja, U UMeeT BNA:

V — cKOpOCTbMNOTOKa, M/C;
V =1274(Q/d? Q - pacxop, JI/c;

d — BHYTPEHHWUI anameTp Tpy6bl;
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CepTndukauuma

Bcs npoaykumns komnaHum HTT, npeAgHa3HayeHHas gns BOAOOTBeAEHUs NpoLusia npoueay-

pbl cepTndUuKaumu:

=

©

Ceptudukar coorBetcTBua OpraHa Mo cepTu-
dukaum  «MOCCTPOUCEPTUDUKALIMSA» — Ne
RU.MCC.211.408.36200 ot 15.12.2020 o npumeHe-
HUW npoaykumu HTT Ana Bo400TBEeAeHNA N KaHaNu-
3auunm (TOCT P NCO 10467).

2

Ceptndukat cootBetcTBua OpraHa no cepTtuduka-
umm 000 «OueHka NPOAYKLMW U CUCTEM MeHen-
XMeHTa» Ne POCC RU.HP15.H01197 (Ne 0006059)
oT 20.04.2020 o npuMeHeHUU npoaykumn HTT ans
BOLOOTBeAEeHUS N KaHanusaumm (TY 22.21.21-004-
99675234-2019).

2

CepTtudukar coorBetcTBUA OpraHa no ceptuduka-
umm 000 «LEHTP-CTAHOAPT» Ne POCC RU.AMO3.
HO00043 (Ne 0315685) ot 12.10.2018 0 npnmMeHeHn
npoaykuuy HTT Ans BOAOOTBEAEHUS U KaHanu3a-

UMM B CENCMUYECKM aKTUBHbIX paoHax (4o 9 6an-
NoB Mo wkane MSK-64).

=

©

MonoxutenbHoe 3akntdeHne 2016 roga Leh-
TPaJibHOro Hay4YHO-NCCIe40BaTe/IbCKOro MHCTUTYTA
CTPOUTENbHBIX KOHCTPYKUMI 1M. B.A. KyuyepeHko
0 NpUMeHeHnn npoaykumn HTT B ceiMcmMoonacHbIX
pervnoHax Poccuiickori ®egepauymn.

2

3akntoveHue Ne22 ot 27 asrycta 2016 r. no pesyib-
TaTaM WCMNbITAaHUN 06pPa3LIOB 3/IeMEHTOB CTeK/o-
NIacTUKOBON EMKOCTU (AHWLLE, Neperopojkn) Ha
OCHOBE HeHAaCbILLEeHHbIX MOIN3GUPHbLIX CMOA [lenon
X-400, Bbinyckaembix OO0 «HTT» no TY 4859-004-
81652345-2015, 4859-006-81652345-2015, 3631-
007-81652345-2015, Ha XMMCTOMKOCTb B 3KCMayaTa-
LMOHHbBIX Cpefiax COOTBETCTBYIOLLMX COCTaBy CTOY-
HbIX BOZ . MOCKBBbI.

=

©

Ceptudukar cootBeTcTBMA OpraHa no ceptudu-
kKaumm AO «LeHTp cepTudumkaumm NpOMbILLIEH-
Hol npoaykumn «MpomTect»» Ne POCC RU.MOO0S5.
H00455/20 (Ne 0028794) ot 20.08.2020 0 nprmeHe-
HUKW npoaykumu HTT a4na Bo4o0TBeAeHNA N KaHaNw-
3auumn (FTOCT P 54560-2015).

2

Ceptndukar cootBetcTBMA OpraHa no ceptudu-
Kaunm OO0 «MexayHapoAHbI LeHTp cepTudurka-
umm» Ne ST.RU.0001.M0020644 o0 cooTBeTCTBUN Tpe-
60BaHuAM FTOCT P MCO 900 1-2015.

=

CeptudukaT cooTBeTcTBMA OpraHa no ceptuurka-
LM OO0 HTLL «39Heprua» Ne POCC RU.AA83.H01792
(N2 0159246) 0T 08.12.2017 aKkKyMyANPYHOLLMIA eMKO-

cTell 13 KOMMNO3UTHOrO Matepmana no TeXHOAornm
«HTT» TpeboBaHuam TY 4859-005-81652345-2015.

=

©

3aknoyeHvie Ne 9 ot 29 anpena 2014r. no pesysb-
TaTaM MCMNbITaHUA 06pa3LOB CTEKIO0MAACTUKOBbIX
Tpy6 (TonwwmHom 33 mMm), m3rotoBneHHbIx OO0
«HTT» no TY 2296-004-99675234-2007, Ha XUMCTOI-
KOCTb B 3KCMyaTaLUMOHHbIX Cpejax KaHanusaumu
OAO «MocBogokaHan».

=3

©

3aknoveHre HAY MICY o cooTBeTCTBUM MPOAYK-
umm OO0 «HTT» TOCT P CO 10467 v noaTBepxae-
HUVe cpoKa 3KcrayaTauum He meHee 50 neT.

=]

3aknoyeHvie HAY MICY o nposegeHnn ycneLHbIX
NCMbITaHUIA C LeNbio onpeseneHuns cpejHero NsHo-
Ca BHYTPEHHEN MOBEPXHOCTU TPY6 M3 peakTonna-
CTOB, apMUPOBAHHbIX CTEKIOBOOKHOM, BbIMyCKa-
emblXx HTT cornacHo NOCT P 55877-2013 (meTog b
- JapMLUTaACKNIA MEeTOA).
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PUTUHIrN, MmyPThbl N NpoUmne
dacoHHble n3pgenuva

Mpy MOHTaxe TPybonpoBOAOB B OCHOBHOM WCMO/b3YIOTCA COeANHUTE/IbHbIE CTeKI0MNacTUKoBble MypTbl
REKA, a Takxe gpyrve Tunbl COeANHUTENbHbBIX 31EMEHTOB - CTaNbHble MydTbl, GaHLbl, MexaHnyeckme (pe-
MOHTHbIE NN CTSXKHbIE) MydThl, BrakcnanbHble MydTbl U NAMUHUPOBAHHOE COeAMHEHMe.

KomnaHwust HTT pacnonaraet nosiHbIM A1ana3oHOM AOMONHUTENbHbIX U3AeNuiA, UTUHIOB 1 NpoYero obopy-
A0BaHMS. BO3MOXHO M3roToBneHNe HeCcTaHAAPTHbBIX PACOHHbIX U3AeNNIA MOA 3aKas.

CTeKNoN1acTNKOBbIEe MY} Tbl

N3penne noctaBnseTcs € yCTaHOB/MEHHOW B 3aBOJ-
CKUX yCnoBusix My$pToi Ha OAHOM KOHLEe Tpybbl.
My®dTbl  KOMNAEKTYIOTCH  YMAOTHUTENAMU  Cneum-
aneHoro npoduna REKA n3 sanactomepa (Matepuan
EPDM / NBR nnv aHanorn) n LeHTpaabHbIM YNopHbIM
KoNbLOM (cTonnepom). Tpybbl 1 MydThl TakKe MOryT
NOCTaBMIATLCA OTAE/IbHO. [epMeTnYHOoe YrNoTHeHVe
B My$pTOBOM COeANHEHNW JOCTUraeTca baaroAaps:

* [JaB/IEHNIO NePeHOCUMON XNAKOCTY Ha JienecTKn
YNJIOTHUTENBHOro Npodus;

* OKaTuo Npoduaa 13 anactomepa Mexay Hapyx-
HOVi MOBEpPXHOCTbHD TPYybbl M BHYTPEHHEN Mo-
BEPXHOCTbIO MyThl.

CoeanHeHMe CTeKNOMNNACTUKOBOM MypTON npurMe-
HAKTCS ANA BCEX HOMMUHAa/bHbBIX AMaMeTpoB Tpyb
(Bkntoyasn 4 000 MM) U 4O HOMUHANBHOIO AaBAeHNs
32 at™m. BktounTenbHo (TY 22.21.21-003-99675234-
2019,TOCT P MCO 10467, TOCT P 54560, TOCT 32661).

CtanbHasa my¢Ta

CranbHble MydTbl KOMMNEKTYHOTCA YNAOTHUTENAMU

cneumansHoOro Npoduas U3 snactoMmepa (Matepuan

EPDM / NBR nnn aHanoru) Ha BCO WNPUHY My ThbI

C UeHTpaJibHbIM WK 6e3 LieHTpasbHOro yrnopa, KoH-

TaKTUPYIOLLMX C MOBEPXHOCTLIO TPY6bl, MOArOTOB-

NeHHON Ans My¢$TOBOrO COeANHEHNS.

FepMeTnYHOe yrNoTHeHNe B MyQTOBOM COeANHEHNN

JocTuraetcs 6narogaps:

* [AaB/IEHVIO MepeHOCUMON XUAKOCTU Ha Nenectku
YNNOTHUTENBHOro NPodus;

* OKaTUo NPoPUAA U3 3/1acTOMEpPa MexXay HapyxX-
HOI MOBEPXHOCTLIO TPYObI I BHYTPEHHEN NoBepx-
HOCTBH MydThI.

CoeanHeHne CcTanbHOW MyQTON MNpUMeHseTca Ans

BCEX HOMWHaNbHbLIX AMaMeTpoB Tpyb (BkIO4Yas

4000 MM) U A0 HOMWHanNbHOro aasneHms 10 aTm.

BKAOUMTENBHO (TY 24.20.40-008-99675234-2021, TY

22.21.21-003-99675234-2019, TOCT P WNCO 10467,

FOCT P 54560, TOCT 32661).
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MexaHuuyeckoe coegnHeEHMeE CTSHKHON mydTon

BbINONHAGTCS C UCMOJIb30BaHMEM CTaJIbHbIX CTAXHBIX My)T, N3roTOBNEHHbIX @ @
N3 HepXaBeroLLler CTanu Uan nMerLLnx creymnaibHoe aHTUKOPPO3NnHoe ' '
nokpbITne. MaTtepuan BHyTpeHHUX ynnotHutenein EPDM, NBR nnn aHanoru.

R

DEC

CoeanHeHMe CTSXXHOM (0BXXNMHO) CTanbHOM MydTOM OCyLLLeCTBASETCA ANS:
* COeAMHEHMS TPYb 13 pa3INYHbIX MaTeprnanos

* COEAMHEHMS KOPOTKNX OTPe3KoB Tpy6 ey
* MpPOBeAEeHNs PEMOHTHbIX paboT

* OCYLLEeCTB/EeHUS BPe3K B OCHOBHOM TPy60oMNpoBoOA LC

* MOHTaXa Wi peMOHTa B CTeCHEHHbIX YCI0BUSAX

* BO3MOXXHOCTU JeMOHTa)a TpybonpoBoaa Uau ero ¢parmMeHToB.

dnaHueBble coegHEeHNS

Ncnonb3yroTcs Anst COeANHEHNS CTEKIOMIACTUKOBBLIX TPY6 1 GUTUMHIOB C apMaTypoii 1 Ans nepexosa Ha Tpy-
6bl, UI3rOTOBMIEHHbIE N3 APYrVIX MaTePUaoB, a TakxXe B KaYecTBe 3ariyLuek.

®naHUbl MMEKT MNOCKYH KOHTAaKTHYH MOBEPXHOCTb, HAa KOTOPYH MPU MOHTAaXe Hak1aAblBaeTCs MAOCKUIA
YAIOTHUTENb. MaTepuan YyrnaoTHUTENS Takol Xe, KaK U AN MydTOBbIX COEAVHEHWIA.

dnaHey c noABUNXKHbIM CTaJ/IbHbIM q)l'laHLI.EBbIM

KOJIbLLOM (CBO60HbIN)

CoCTOUT 13 CTeKN0MIacTMKOBOro NaTpybka ¢ 6ypTOM M HaKMAHOIO CTaslbHO-
ro dnaHua, nsrotoeneHHoro no NOCT 33259 (FTOCT 12820-80), aApyrue pas-
mepbl No DIN TpebyoT cornacoBaHums.

AvameTp 50 - 2 000 Mm —[t6
[aBneHne PN1 - PN32 aTm. ; La Lk
b

Bo3MOXHO M3rotoBneHme no nHAMBMAyasbHbIM NapamMeTpam.

dud
6
|
T
1
\
|
|
T
T
dod

dsd |

|
tic

Homwu-
- - Macca
HaNbHbIA dek, dood, dnm*,
t6, MM dHT, MM Ln, mm | Lk, MM | namuHaTta,
AnameTtp DN, MM MM MM Kr
MM

HomuHanbHoe aasneHue PN =0,1 - 0,6 MlNa

300 335 435 395 371 25 25 314,6 314,0 32 32 3,1
350 387 485 445 421 25 25 366,6 366,0 40 40 34
400 434 535 495 471 25 25 413,1 412,5 45 45 4,1
450 485 590 550 526 25 25 464,1 463,5 50 50 4,7
500 536 640 600 576 25 25 515,0 514,5 52 52 53
600 638 755 705 677 25 25 617,1 616,5 62 62 7.3
700 740 860 810 782 25 25 7191 718,5 72 72 8,9
800 845 975 920 888 30 30 821,1 820,5 83 83 13,5
200 947 1075 1020 988 30 30 923,1 922,5 93 93 15,4
1000 1052 1175 1120 1088 35 35 1025,1 10245 103 103 20,5
1200 1260 1375 1320 1288 40 40 12291 1228,5 123 123 29,3
1400 1467 1575 1520 1488 45 45 1433,1 14325 144 144 40,1
1600 1678 1758 1730 1698 55 55 1637,1 1636,5 164 164 53,9
1800 1885 1985 1930 1898 60 60 1841,1  1840,5 185 185 76,6
2000 2092 2190 2130 2098 65 65 2045,1 20445 205 205 97,6
2200 2303 2405 2340 2305 75 75 2249,0 22485 225 225 133,6
2400 2510 2605 2540 2505 80 80 2453,1 24525 246 246 161,0

2600 2718 2805 2740 2705 85 85 2657,1  2656,5 266 266 181,1
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HomuHanbHoe aasneHue PN = 1 Mla

300
350
400
450
500
600
700
800
200
1000
1200
1400
1600
1800
2000

342
397
447
501
556
664
773
885
994
1102
1320
1534
1758
1965
2189

440
500
565
615
670
780
895
1010
1110
1220
1455
1675
1915
2115
2325

400
460
515
565
620
725
840
950
1050
1160
1380
1590
1820
2020
2230

376
436
487
537
592
693
808
915
1015
1122
1339
1546
1770
1970
2180

35
40
45
50
55
65
75
90
100
110
130
145
175
180
210

35
40
45
50
55
65
75
90
100
110
130
145
175
180
210

314,6 314,0 80 80 54

366,6 366,0 92 92 7.7

413,1 412,5 110 110 11,2
464,1 463,5 120 120 14,3
515,0 514,5 130 130 18,4
617,1 616,5 155 155 28,5
7191 718,5 180 180 41,7
821,1 820,5 206 206 62,5
923,1 922,5 230 230 81,4
1025,1 10245 257 257 106,9
1229,1 12285 308 308 179,3
1433,1 14325 360 360 2589
1637,1 1636,5 410 410 406,6
1841,1  1840,5 461 461 503,9
2045,1 20445 512 512 686,1

A Mo cornacoBaHMio € 3aKa3uUNKOM [OMNYCKAETCA U3roTaB/iMBaTb CTEK/IONNACTUKOBbIE CBO60AHbIE PplaHLibl C APYrMM (B T.u.
= MPOMEXYTOUHbLIMU) 3HAYEHNSAMU HOMUHAaNbLHOro AnameTtpa (Hanpumep: 1100, 1300, 1500, 1700, 1900 MM) 1 HOMUHaNbLHO-

HenoaBWXHbIN CTeK/I0N1IaCTUKOBLIA ¢naHew,
(pnKcupoBaHHbIN)
CoCTOMUT 13 CTEK/I0MIaCTUKOBOro NaTpybKa co CTeKNoMNIacTUKOBbLIM dnaH-
LeBbIM bypTOoM € oTBepcTUAmMM no NOCT 33259 (FTOCTP 12820-80), gpyrve
pa3mMepbl no DIN TpebytoT cornacoBaHums.

AnameTp 50 - 2 400 MM
AasneHne PN1 - PN32 aTwm.

o Macca
HoMuHanbHbIN
Avametp DN, MM dod, mm Ln, Mmm LK, MM LKM, MM NnamMuHaTa,
'

HomuHanbHoe aasneHue PN =0,1 - 0,6 MIa

dud

ro gaeneHus (Hanpumep: 1,6; 2,0; 3,2 MMNa), OTAMYHBLIMU OT NpPeACTaBNEHHOrO psija B Tabnuue.

bd

Lx

300 395 25 435 32 32 314,0 135,0 3,4
350 445 25 485 40 40 366,0 135,0 3.8
400 495 25 535 45 45 412,5 135,0 4,6
450 550 25 590 50 50 463,5 135,0 5,2
500 600 25 640 52 52 514,5 135,0 59
600 705 25 755 62 62 616,5 165,0 8.1
700 810 25 860 72 72 718,5 165,0 9,9
800 920 30 975 83 83 820,5 165,0 15,0
9200 1020 30 1075 93 93 922,5 165,0 171
1000 1120 35 1175 103 103 1024,5 165,0 22,8
1200 1320 40 1375 123 123 1228,5 165,0 32,5
1400 1520 45 1575 144 144 1432,5 165,0 44,5
1600 1730 55 1758 164 164 1636,5 165,0 59,8
1800 1930 60 1985 185 185 1840,5 165,0 85,2
2000 2130 65 2190 205 205 2044.,5 165,0 108,4
2200 2340 75 2405 225 225 2248,5 165,0 148,5
HomunHanbHoe aasneHuvie PN =1 Mlla
300 400 35 440 80 80 314,0 135,0 6,0
350 460 40 500 92 92 366,0 135,0 8,6
400 515 45 565 110 110 412,5 135,0 12,5
450 565 50 615 120 120 463,5 135,0 15,9
500 620 55 670 130 130 514,5 135,0 20,4
600 725 65 780 155 155 616,5 165,0 31,7
700 840 75 895 180 180 718,5 165,0 46,4
800 950 90 1010 206 206 820,5 165,0 69,4
900 1050 100 1110 230 230 922,5 165,0 90,5
1000 1160 110 1220 257 257 1024,5 165,0 118,8
1200 1380 130 1455 308 308 1228,5 165,0 199,2
1400 1590 145 1675 360 360 1432,5 165,0 287,7
1600 1820 175 1915 410 410 1636,5 165,0 451,8
1800 2020 180 2115 461 461 1840,5 165,0 559,9
2000 2230 210 2325 512 512 2044,5 165,0 762,3

Ao Mo cornacoBaHMIO C 3aKa34YMKOM AOMNYCKAeTCs U3roTaBMBaTh CTEKIONNACTUKOBbIE PUKCUPOBaHHbIE ¢piaHLbl C APYrUMun
=25 (BT MPOMEeXXYTOUHbIMW) 3HaYEHUSAMN HOMUHANbHOIo AnamMeTpa (Hanpumep: 1100, 1300, 1500, 1700, 1900 MM) 1 HOMU-
HanbHoOro gaeneHus (Hanpumep: 1,6; 2,0; 3,2 MMa), OTANYHBLIMU OT NpeACTaBNEHHOro psja B Tabnuue.
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NNammnHunpoBaHHoOe (K/s1ieeBoe) coegnHeHne

Mpv orpaHNYeHHOM NPOCTPAHCTBE B MECTax COeANHEHUS, NP
Npokiagke B MArKMX FPyHTax cO c/1aboi HecyLen cnocobHo- %‘
CTblO, @ TakXXe Mpy peMOoHTe (3aMeHe MOBPEeXAEeHHOro y4acTka
TPy60MNpoBOAa) NCMONb3YeTCA NAMUHNPOBaHHOE COeANHEHNE.
NlamnHnpoBaHHOe coeAnHeHVe COCTaBNSET MOHOMNTHYHO KOH- R
CTPYKUMIO C Tpybamun 1 obnajaer TOM Xe yCTOMUMBOCTBIO K

KOPPO3UM 1 MPOYHOCTbIO, Kak U coefnHsaemble Tpy6bbl. JaHHoe

coefViHeHVe BblAep>XNBaeT Kak OCeBble Harpysku, Tak 1 BHY-

TpeHHee JaB/eHue.

tig

dsic

FeomeTpunyeckme napamMeTpbl TAMUHNPOBAHHBIX COeANHEHUA

HomunHanbHas »xxéctkoctb SN = 10000 lNa

HomuHanbHoe gasneHue PN = 0,1 - 0,6 MIMa

Macca
HoMUuHanbHbIN
dBnc, Mm tnc, Mmm Lnc, mm L.ac, Mmm IBN, MM ten, Mm namuHara,
Avnametp DN, mm ar
0,3

300 303,5
350 353,5
400 398,4 2,0 90 45 O 0,0 0,5
450 448,0 2,0 100 50 0 0,0 0,6
500 497,5 2,5 104 52 35 2,0 0,8
600 597,0 2,5 124 62 95 2,0 2,0
700 696,0 3,0 144 72 110 2,0 2,9
800 794,8 3,5 166 83 125 2,0 4,2
900 894,2 4,0 186 93 140 2,0 5,8
1000 993,0 4,5 206 103 155 2,0 7.7
1200 1191,4 5,0 246 123 185 2,0 11,9
1400 1389,6 6,0 288 144 220 2,0 18,6
1600 1587,8 7,0 328 164 250 2,0 27,0
1800 1785,4 7,5 370 185 280 2,0 36,5
2000 1983,8 8,5 410 205 310 2,0 49,6
2200 2182,1 9,0 450 225 340 2,0 62,8
2400 2380,6 10,0 492 246 370 2,0 81,7
2600 2578,0 11,0 532 266 400 2,0 103,7
3000 2976,0 12,0 614 307 430 3,0 130,6
300 304,3 3,5 160 80 0 0,0 1,0
350 354,5 4,0 184 92 0 0,0 1,6
400 399,8 4,5 220 110 0 0,0 2,4
450 449,4 5,0 240 120 0 0,0 3,2
500 499,1 55 260 130 87 2,0 4,3
600 598,4 6,5 310 155 235 2,0 9,2
700 697,6 7,5 360 180 270 2,0 13,9
800 796,8 8,5 412 206 310 2,0 20,1
9200 896,2 9,5 460 230 350 2,0 27,7
1000 995,4 10,5 514 257 385 2,0 37,4
1200 1194,4 12,5 616 308 465 2,0 62,3
1400 1393,0 14,5 720 360 540 2,0 96,7
1600 1591,4 16,5 820 410 615 2,0 141,2
1800 1790,0 18,5 922 461 695 2,0 197,9
2000 1988,4 20,5 1024 512 770 2,0 268,0
2200 2187,3 22,5 1126 563 845 2,0 353,0
2400 2386,0 25,0 1228 614 925 2,0 462,9
2600 2584,2 27,0 1330 665 1000 2,0 583,4
3000 2977,0 31,0 1534 767 1030 3.0 758,4

A Mo cornacoBaHMIo € 3aKa34YMKOM JI0MYCKaeTCs N3roTaB/ANBaTb 1aMUHVPOBaHHbIe COeAVMHEHUS CTeKI0MIacTUKOBbIX TPY6
C APYrMU (MPOMEXYTOUYHbIMUN) 3HaUYEHUAMU HOMUHanbHOro Anametpa (1100, 1300, 1500, 1700, 1900, 2100, 2300, 2500),
— [AaBNEeHNSA N KONbLLEBOM )XeCTKOCTU, OTIMYHBIMU OT NMpeACcTaBNeHHOro psja B Tabanue.
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CraHpapTHoe MydTOBOE coeauHeHne (MydTa cTeksionnacTuKoBas)

Lm

Dmu

Dwms

MydTa C LleHTpasbHbIM YNIOpoM

AviameTp 300 - 4 000 Mm
AasneHve PN1 - PN32 atm.

BO3MO>XHO M3roToBsieHMe No MHANBUAYyanbHbIM NapamMeTpam.

350
400
450
500
600
700
800
200
1000
1200
1400
1600
1800
2000
2200
2400
2600
3000
3200
3600
3800
4000

Lm

tcm

Dwmu

316,5 350,8
368,5 403,6
415,0 450,1
466,0 501,9
517,0 553,9
619,0 665,7
721,0 768,7
823,0 8719
925,0 975,7
1027,0 1079,1
1231,0 1285,9
1435,0 1493,1
1639,0 1699,9
1843,0 1906,3
2047,0 2113,3
2251,0 2320,1
2455,0 2526,9
2659,0 2733,9
3069,0 3144,0
3272,0 3411,8
3681,0 3837,1
4048,0 3885,0

Dwms

MydTa 6e3 LieHTpanbHoro ynopa

I I N A
300 270 9,1

270
270
270
270
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

10,7
12,0
13,6
15,5
29,0
34,2
39,8
46,2
52,5
66,0
81,0
96,7
113,0
131,1
150,0
169,9
191,7
220,7
455,0
571,2
632,17

MNapameTpbl paccUMTLIBAOTCS MO UHANBUAYAABEHOMY 3aaHWI0 3aKa34ymKa



26

CneumanusmpoBaHHble My¢TOBble COeUHEeHUS

Myq)Ta C OGMYPOBKOI‘;I necKom Tun N-0 Tun N-A Tun N-B Tun N-C Tun N-D
MpoxoaHas MypTa C HaHECeHHbIM Ha HapyXHyl nosepx- ? ;)
HOCTb MOKPbITEM - OBMYPOBKOW B BUJe Mecka Win Keap- i
LeBON KPOLUKN C UNK 6e3 AOMOJIHUTENIbHOro Hapy>XXHOro
60pTMKa U3 NaMUHALMN NPUMEHSAETCA AN TepMeTUYHOro
npoxoga CTeKNoMNJIacTUKoBoro Tpybonposoga yepes /6
CTeHbl U X/6 KosinekTopa, obecrneynBas repMeTUYHOCTb
npoxoJa 1 KOMMeHcaL o pacllupeHnsa HanopHbIX Tpy6o-
NPOBOAOB B X/6 CTEeHKe C NPeBOCXOAHOWN aaresnen MydThbl
K 6eTOHY.

AvameTp 300 - 4 000 Mm
AasneHne PN1 - PN32 aTwm.
B0O3MO>XHO n3rotoBneHme nNo MHANBUAYaAbHbIM NapameTpam.

MaH>)xeTHas mydTa
MNpeaHa3HauyeHa AN COeAMHEHNSA U PeMOHTa TPybomnpoBo-
[lOB METOA0M BHELLHEro baHAaXnpoBaHUs.

AvameTp 1 000 - 3 000 MM
[OasneHne PN1 - PN20 aTm.

B0o3MOXHO M3roToBneHme no nHaAnBMAyasbHbIM NapamMeTpam.

DEC
|
]
I

e

.o | de(mm . ________icmm

150 150-175 120
200 200-225 150
250 250-275 150
300 305-335 185
350 355-385 185
400 405-430 185
500 510-540 185
600 590-620 185

BHyTpeHHss mydTa

MydTa npegHasHayeHa A4/19 BOCCTAaHOBNEHWS 1 pEMOHTA TpYy-
60onpoBoAoB 6onbLUMX AnameTpoB (0T DN1000 MM 1 6onee)
MeTOZO0M BHYTpPeHHero 6aHAaxnpoBaHus.

AvnameTp 1000 - 3 000 MM
[JasneHne PN1 - PN20 aTm.

Bo3MOXHO M3roToBneHme no nHaAnBUAyanbHbIM NapamMeTpam.

BuakcmnanbHasa mydTa
MydTa € 3aMKOBbIM COefMHeHeM, NpejHa3HayYeHHas AN NpefoTBPALLEHNS PacCTbIKOBKY TPY6 MNPy BbICOKOM
JaBneHnmn 6e3 ncnosb3oBaHUs ynopos (0T DN300 mm 11 6onee).

AviameTp 300 - 1 400 Mm
[AasneHvie PN1 - PN16 aTtm.
BO3MOXXHO M3roToBfieHME Mo UHAVBUAYabHBIM NapamMeTpam.
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PacoHHble n3aennn

KomnaHnus HTT npov3BOAWT LUMPOKUIA acCOPTUMEHT (GaCOHHbIX U34eNNA CTaHAAPTHOW HOMEHKAaTypbl U

U3AENNA Ha 3aKas.

OTBOAbI DN 300 - 4 000 MM

Lo=L1

Tun 1 OTtBOg 1° + 30°

Lo
aO R aO
aO
4 = o
8
4 2
W
L1
v
Lo /

Tun 2 OTtBOA 31° + 60°

[AvnameTp 300 - 4 000 Mmm
Yron otBoga ot 1° fo 90° c warom B 1°

B0O3MOXHO U3rotossieHMe Mo NHANBUAYAbHbIM NapameTpam.

Li

Tun 3 OTBOA 61° + 90°

350
400
450
500
600
700
800
200
1000
1200
1400
1600
1800
2000
2200
2400
2600
3000

525

600

675

750

900

1050
1200
1350
1500
1800
2100
2400
2700
3000
3300
3600
3900
4500

OTBOAbI

MM ©
300 450

MapameTpbl OTBOZAOB PACCUUTBLIBAOTCA AJIS KaXKA0ro
HOMVHaJIbHOrO JMaMeTpa B 3aBUCMOCTU OT
yrna oTBoja o, HOMVHanbLHOro gnametpa DN,
HOMWHaNbHOro gasneHus PN v xéctkoctum SN.
Mo cornacoBaHWIO C 3aKa3vymMKOM AOMycKaeTcs
N3roTaBAMBaTb CTEK/IOMNIACTMKOBbIE OTBOAbI C APYTrMU
3HaYeHVAMY HOMWHA/IbHOrO AMamMeTpa.
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TpoNHUKWN

TpowHukm (SN 1250-10000 Ma)

H Dy = H Dy =
LM H——»‘ A Lam k—»‘ 2
Lem L ‘ Lem
s e e e
_ ~ ]
> >
- - 1A ‘ A
| |
I I
L L
PaBHONPOXOAHbIN TPONHMK HepaBHOMPOXOAHbIN TPOVHMK

Fa6ap|/|Tb| N MaccCa paBHOMPOXOA4HbIX TpOI7IHI/IKOB

HomuHanbHoe aaBneHue PN =0,1 - 0,6 MINa

HomMuHanbHbIV Hapy>xHbii aAnameTp L1, MM
Avnametp DN, mm DH, MM

314,6 658,6 329,3 11,0
350 366,6 40 726,6 363,3 15,7
400 4131 45 783,1 391,5 21,0
450 464,1 50 844,1 422,0 28,5
500 515,0 52 899,0 449,5 39,1
600 617,1 62 1081,1 540,5 67,6
700 7191 72 12031 601,5 107,3
800 821,1 83 13271 663,5 160,2
9200 9231 93 1449,1 724,5 228,1
1000 1025,1 103 15711 785,5 312,9
1200 12291 123 1815,1 907,5 539,8
1400 1433,1 144 2061,1 1030,6 856,0
1600 1637,1 164 2305,1 1152,6 1276,6
1800 1841,1 185 2551,1 1275,6 1816,2
2000 20451 205 27951 1397,6 2488,2
2200 2249,0 225 3039,0 1519,5 3308,4
2400 2453,1 246 3285,1 1642,6 4291,6
2600 2657,1 266 3529,1 1764,6 5452,4
3000 3066,0 307 4010,0 2005,0 5800,0
300 314,6 80 754,6 377,3 16,3
350 366,6 92 830,6 415,3 26,1
400 413,1 110 913,1 456,5 38,7
450 464,1 120 984,1 492,0 55,3
500 515,0 130 1055,0 527,5 76,1
600 617,1 155 12671 633,5 132,0
700 7191 180 1419,1 709,5 210,2
800 821,1 206 1573,1 786,5 314,6
9200 923,1 230 1723,1 861,5 448,7
1000 1025,1 257 1879,1 939,5 616,3
1200 1229,1 308 2185,1 1092,6 1067,3
1400 1433,1 360 24931 1246,6 1697,4
1600 16371 410 27971 1398,6 2535,4
1800 1841,1 461 3103,1 1551,6 3611,7
2000 2045,1 512 3409,1 1704,6 4956,1
2200 2249,0 563 3715,0 1857,5 6596,8
ﬁ Mo cornacoBaHMIO € 3aKa3ynNKoOM ,Cl,OI'IyCKaeTCFl N3rotaBimBaThb TpOI7IHVIKI/I C ApyI'VIMVI 3Ha4YeHUnsAsMM HOMUHa/IbHOr o, AaBJie-

T HWA U KONbLIEBOI XKECTKOCTU, OTIMUHLIMM OT NpeACTaBNeHHOro psija B TabnuLe.



Fra6apuTbl HEPaBHOMPOXOAHbIX TPOAHUKOB

HomuHanbHoe pasneHne PN =0,1 - 0,6 Mla

LR dHT, MM

L, Mm 644
L1, Mmm 322
B i s s
L, Mm 670 720 770
400 L1, Mmm 372 380 385
450 L, Mm 680 730 780 830
L1, Mmm 397 405 410 415
500 L, Mm 684 734 784 834 884
L1, Mmm 422 430 435 440 442
600 L, Mm 764 814 864 914 964 1064
L1, Mmm 472 480 485 490 492 532
700 L, Mm 784 834 884 934 984 1084 1184
L1, mm 522 530 535 540 542 582 592
300 L, Mm 806 856 906 956 1006 1106 1206 1306
L1, Mmm 572 580 585 590 592 632 642 653
900 L, Mm 826 876 926 976 1026 1126 1226 1326 1426
L1, Mmm 622 630 635 640 642 682 692 703 713
——mm-ﬂum——m
1000 L, Mm 1046 1146 1246 1346 1446
L1, Mmm 672 680 685 690 692 732 742 753 763
1200 L, Mm 886 936 986 1036 1086 1186 1286 1386 1486
L1, Mmm 772 780 785 790 792 832 842 853 863
1400 L, Mm 928 978 1028 1078 1128 1228 1328 1428 1528
L1, Mmm 872 880 885 890 892 932 942 953 963
1600 L, Mm 968 1018 1068 1118 1168 1268 1368 1468 1568
L1, Mmm 972 980 985 990 992 1032 1042 1053 1063
1800 L, Mm 1010 1060 1110 1160 1210 1310 1410 1510 1610
L1, mm 1072 1080 1085 1090 1092 1132 1142 1153 1163
2000 L, Mm 1050 1100 1150 1200 1250 1350 1450 1550 1650
L1, Mmm 1172 1180 1185 1190 1192 1232 1242 1253 1263
2200 L, Mm 1090 1140 1190 1240 1290 1390 1490 1590 1690
L1, Mmm 1272 1280 1285 1290 1292 1332 1342 1353 1363
2400 L, Mm 1132 1182 1232 1282 1332 1432 1532 1632 1732
L1, mm 1372 1380 1385 1390 1392 1432 1442 1453 1463
2600 L, Mm 1172 1222 1272 1322 1372 1472 1572 1672 1772
L1, Mm 1472 1480 1485 1490 1492 1532 1542 1553 1563
w0 | sso | aw | s | s | e | 700 | w0 | 900 |
1000 L, Mm 1546
L1, Mmm 773
12 LL1B:/|MM 1857836 1879836
w0 | 30 | a0 | a0 | s | 6o | 700 | s | 00 _
1400 L, Mm 1628 1828 2028
L1, Mmm 973 993 1014
1600 L, Mm 1668 1868 2068 2268
L1, Mmm 1073 1093 1114 1134
1800 L, Mm 1710 1910 2110 2310 2510
L1, Mmm 1173 1193 1214 1234 1255
2000 L, Mm 1750 1950 2150 2350 2550 2750
L1, Mmm 1273 1293 1314 1334 1355 1375
2200 L, Mm 1790 1990 2190 2390 2590 2790 2990
L1, mm 1373 1393 1414 1434 1455 1475 1495
2400 L, Mm 1832 2032 2232 2432 2632 2832 3032 3232
L1, Mmm 1473 1493 1514 1534 1555 1575 1595 1616
2600 L, Mm 1872 2072 2272 2472 2672 2872 3072 3272 3472

L1, Mm 1573 1593 1614 1634 1655 1675 1695 1716 1736
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300

pUTBI
L, MM
L1, Mm 370
L, MM 764 814
Lo L1, MM 395 407
L, MM 800 850 900
— RN 420 432 450
450 L, MM 820 870 920 970
ET 445 457 475 485
s00 L, MM 840 890 940 990 1040
L1, Mm 470 482 500 510 520
c00 L, MM 950 1000 1050 1100 150 1250
ERNY 520 532 550 560 570 625
200 L, MM 1000 1050 1100 1150 1200 1300 1400
L1, MM 570 582 600 610 620 675 700
200 L, MM 1052 1102 1152 1202 1252 1352 1452 1552
RN 620 632 650 660 670 725 750 776
500 L, MM 1100 1150 1200 1250 1300 1400 1500 1600
ET 670 682 700 710 720 775 800 826
1000 L, MM 1154 1204 1254 1304 1354 1454 1554 1654
L1, MM 720 732 750 760 770 825 850 876
1200 L, MM 1256 1306 1356 1406 1456 1556 1656 1756
ERNY 820 832 850 860 870 925 950 976
1400 L, MM 1360 1410 1460 1510 1560 1660 1760 1860
L1, MM 920 932 950 960 970 1025 1050 1076
1600 L, MM 1460 1510 1560 1610 1660 1760 1860 1960
RN 1020 1032 1050 1060 1070 1125 1150 1176
1800 L, MM 1562 1612 1662 1712 1762 1862 1962 2062
ET 1120 1132 1150 1160 1170 1225 1250 1276
2000 L, MM 1664 1714 1764 1814 1864 1964 2064 2164
L1, MM 1220 1232 1250 1260 1270 1325 1350 1376
2200 L, MM 1766 1816 1866 1916 1966 2066 2166 2266
ERNY 1320 1332 1350 1360 1370 1425 1450 1476
2400 L, MM 1868 1918 1968 2018 2068 2168 2268 2368
L1, MM 1420 1432 1450 1460 1470 1525 1550 1576
2600 L, MM 1970 2020 2070 2120 2170 2270 2370 2470
RN 1520 1532 1550 1560 1570 1625 1650 1676
Faca-
]
1000 L, Mm 1854
L1, MM 927
L, MM 1956 2156
LAl L1, MM 1027 1078
L, MM 2060 2260 2460
LR T 1127 1178 1230
1600 L, MM 2160 2360 2560 2760
L1, MM 1227 1278 1330 1380
1800 L, MM 2262 2462 2662 2862 3062
L1, MM 1327 1378 1430 1480 1531
L, MM 2364 2564 2764 2964 3164 3364
= L1, Mm 1427 1478 1530 1580 1631 1682
’ L, MM 2466 2666 2866 3066 3266 3466 3666
Iy L1, Mm 1527 1578 1630 1680 1731 1782 1833
2400 L, MM 2568 2768 2968 3168 3368 3568 3768 3968
ERNY 1627 1678 1730 1780 1831 1882 1933 1984
2600 L, MM 2670 2870 3070 3270 3470 3670 3870 4070
R 1727 1778 1830 1880 1931 1982 2033 2084
ﬁ Mo cornacoBaHMIO C 3aKa3UYNKOM p,OI'IyCKaeTCﬂ n3rotToBsneHme TpOVlHVlKOB C AperlMVl 3Ha4eHUAMN HOMUHA/IbHOIo Aname-

[a6a-

HomuHanbHoe aasneHue PN =1 MlMa

dHT, MM

e
740

I Tpa u AaBnieHud, OT/INYaLWMMUACA OT NpeacTaB/IeHHOro psja B Ta6n|/|u,e.




dBmrl

tern

dBm2 |

—

Lo

HoMuHanbHbIN

anametp DN1, mm

Mo cornacoBaHUIO € 3aKa34YMKOM AonyckKaeTca n3rotaBnmBaTtb TpOl7IHVIKI/I C APYTUMU 3HAYE€HUAMU HOMWHa/IbHOr o, AaBJie-

KOHLEeHTpuYeckuii nepexog

FeoMeTpuueckue napamMeTpbl NepexosoB

HoMuHanbHbIN
anametp DN2, mm

deml

PeaykTopbl (nepexoAbl)

Mepexopa (SN 1250-10000 MNMa)

dBm2

Lo

HomMuHanbHas >xectkocTb SN = 5000 Ma

HomuHanbHoe gaBneHve PN =0,1 - 0,6 MlNa

HNA N KOﬂbLl,eBOVI )KeCTKOCTU, OTJINYHBIMK OT NpeAcCTaB/IeHHOro psaja B Ta6nv|u,e.

DKCLEHTPUYECKNIA Nepexos

93,2

3,2

3,9
10,7
14,5
18,9
239
29,5
81,3
111,2
145,8
185,0
228,9
2774
330,7
388,5
2650

350 300 355,2 304,8 4,4 469
400 350 400,0 355,2 4,9 485
450 400 449,3 400,0 53 495
500 450 498,6 449,3 57 505
600 500 597,2 498,6 6,6 664
700 600 695,8 597,2 7,5 714
800 700 794,4 695,8 8,4 734
900 800 893,1 794,4 9,3 756
1000 9200 991,7 893,1 10,2 776
1200 1000 1188,9 991,7 12,0 1046
1400 1200 1386,2 1188,9 13,7 1086
1600 1400 1583,4 1386,2 15,5 1128
1800 1600 1780,6 1583,4 17,3 1168
2000 1800 1977,9 1780,6 19,1 1210
2200 2000 21751 1977.9 20,9 1250
2400 2200 2372,3 21751 22,6 1290
2600 2400 2569,6 2372,3 24,4 1332
3000 2600 2976,0 2578,0 24,0 2100
350 300 355,2 304,5 9,1 565 2,0
400 350 400,4 355,2 10,2 589
450 400 450,1 400,4 11,3 625
500 450 499,7 450,1 12,4 645
600 500 599,1 499,7 14,6 820
700 600 698,5 599,1 16,9 900
800 700 797,8 698,5 19,1 950
9200 800 897,2 797,8 21,3 1002
1000 900 996,6 897,2 23,5 1050
1200 1000 1195,3 996,6 28,0 1354
1400 1200 1394,1 1195,3 32,4 1456
1600 1400 1592,8 1394,1 36,9 1560
1800 1600 1791,5 1592,8 41,3 1660
2000 1800 1990,3 1791,5 45,7 1762
2200 2000 2189,0 1990,3 50,2 1864
2400 2200 2387,7 2189,0 54,6 1966
2600 2400 2586,5 2387,7 59,1 2068
3000 2600 2976,0 2578,0 62,0 3830
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PeMOHTONPUIrOoaHOCTDb

B cnydae noBpexaeHunda cteknonaactnkoBbiX pr6 B Xo4e CTPOMTENbHO-MOHTaXHbIX pa60T NMPMMEHAKTCA

cepyrwouime MeTolbl peMOHTa:

3amMeHa y4yacTka Tpy6bl

Bblpe3aeTcAd ﬂOBpE)K,D,EHHbIVI y4acToK, YyCTaHaB-
IMBaeTCA pPeEMOHTHaA BCTaBKa C MpeaBapUuTeEIbHO
OAETbIMWN Ha Hee Myq)TaMVI C ABYX CTOPOH, KOTOpPbIE
Briocneactsnnn  CABMrardoTcd B MeECTa CoeANHEHUA
YCTaHOBNEHHOTO y4acTKa.

BecTpaHLIEViHbIA PEMOHT BHYTpPEHHeln
pacnopHoii myéToi

npejctaBaseT Cob0 pe3nHOBble MaHXeTbl, 3akpe-
MJeHHbIe pacnyparoLyMN  CTallbHbIMY  NeHTaMu,
Bpems YCTaHOBKWN OAHOM MydTbl - 40 MUHYT, aHHOE
coefnHeHVe obecneurBaeT repMeTUYHOCTb Mpwn
BHYTpeHHeM gasneHun o 2 Mlla.

MexaHUYecKuii peMoHT

CTAKHBIMW MeTa/InYeckuMm MydTaMmn CoeuHAT-
€A OTPe3KW CTeKN0MNacTUKOBbIX TPY6 (MpeAcTaBnsieT
CO6OI CTaNbHOM XOMYT C 6ONTOBbIM COEANHEHUEM
1N pasMeLleHHON B HEM Pe3nHOBbLIM YMJIOTHUTeNeM
Tvna Straub, Tee Kay n gp.).

NamuHayunsa

wnmnyeTca y4vactok BOKPYr JedekTa, BbICyLLMBA-
eTcd N HaHOCUTCA CMOJla C HakNnajblBaHVeM C/l0eB
cTeknoTkaHu (Bpems pabotbl - oT 10 40 40 MUHYT,
paboyas Temnepatypa - oT +5 go +35 °C).
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10000
10000

P
HopwE TPYEH
TEXHOLS

B Hawlem accopTumMeHTe ecTb pa3nnyHble gnameTpsl (0T 300 o 3000 MM) KONOALLEB AN UHXXEHEPHbIX CeTel.
TakKe Mbl MOXEM U3roTOBUTL KOMOALLI MO BalLMM YepTexXam N TeEXHUYECKUM 3aJaHNAM.

Takve KOMOALbl MMEKT ANNTENbHbIN XN3HEHHbIV LKA - He MeHee 50 f1eT 1 NPUMEHSITCS AN MOHTaXa 1
KOM$OPTHOro GYyHKLIMOHMPOBAHUNS CUCTEM BOAOOTBeeHMs. TpebyeTcst CTaHAAPTHOE 06C/yXMBaHME Kaxble
5 neT Ans NPOBEPKN repMeTUUYHOCTI Kopryca (OTCyTCTBUE NMOBPEXAEHNA, MPU CKOMIEHWN B3BELLEHHbIX Be-
LecTB TpebyeTcs MPOMbIBKA CTeH, MpoBepka paboTocnoco6HOCTY).

Haw 3aBoA WM3rotoBUT KOMOALbLI C HeO6XoAUMbIMU
KOHCTPYKTUBHBIMW 0CO6EHHOCTAMMU, NCXOAS U3 TeX 3ajad
N GYHKUNIA, KOTOpPble OHWM 6yAyT BbIMONHATL U B 3aBU-
CMMOCTW OT yCTaHaB/MBaeMoro B HUX o0bopyaoBaHuS, a
TaKke No60oV GpopMbl - Kpyrable UAN NPAMOYro/ibHbIe.

npemmymeCTBa no CpaBHEHUIO C aHas1IoraMmu:

* NErkuii Bec, KOTOPbIN CNOCOBCTBYET 60Jiee MPOCTOM Noru-
CTVIKE Y MOHTaXxy

* MOBbILEHHAsA TeEMMepaTypHasi yCTONYMBOCTb

* TrepMeTUYHOCTb Ha MPOTSXKEHUN BCEro CPpOoKa 3KcryaTa-
Lun

* MOBbILWEHHAs YAapPONPOYHOCTb

+ 0bopyzfoBaHMe He MoJBEP>XKEHO KOPPO3UU U YCTOMUMBO K
BO3ZeNCTBUIO arpecCMBHOM BHELLHEN 1 BHYTPEeHHEeM cpej :

* CPOK Clyx6bl He MeHee 50 net |

E HOBWIE TPYBHHE
e o TEXHOAOT MY
e

KOHCTPYKTVBHO CTaHAAPTHbLIN KONOZAeL, COCTOUT M3 Kame-
pbl (KOpryca Kon0Aua), BAENaHHbIX B KOPMYC OTBOAALLMX
naTpybKoB, a TakxXe NeCTHULbI (ec/in TpebyeTcs) 1 CTeKo-
N1aCTUKOBOWM KPbILWKW. WV3roTaBimMBatoTCa Kak JVNHeNHble
(yCTaHaBnMBaeMble Ha MPSMbIX y4acTkax Tpaccbl), Tak U
MOBOPOTHbIE KONOALbI (yCTaHaBAVBaeMble B MeCTax MU3me-
HEeHWA HarnpasB/ieHUs TPaCChl).



34

TexHM4Yeckue Konoaubl

obecneyeHne AOCTyNa K yCTaHOBNEHHbIM NHXEHEPHbIM Y3/1aM (3a4BUXKKN, MOBOPOTHbIE KaraHbl, o6paT—
Hbl€ KJlalfaHbl, U3MepunTe/ibHble yCTpOVICTBa, MO>XapHble T’MApPaHTbl, BaHTY3bl U ApyTrie yCTpOI?JICTB ANA BNy-
CKa 1 BbllyCKa BO34YyXa, KOMI'IEHCEITOpr)

PEMOHT YCTaHOBNIEHHOIO B HUX 060py/J,OBaHI/I‘r'|

3aMeHa O60pyﬂ,OBaHI/Iﬂ 6e3 geMOHTaxa konoaLa u BCKPbLITUA FPYHTa

nposegeHune FapaHTVIVIHbIX pa60T no O6Cﬂy)KI/IBaHI/II'O CNCTeMbI

OTKNHOYEHNE PEMOHTNPYEMOTO y4acTKa U T.A4.

MepenagHble

coeAnHeHve TpybonpoBoAa C PasnnyHON rnybrHoM 3aneraHns

YMeHbLLEeHWe rNybUHbI 3a10XXKeHUss TPy6OonNpoBOAOB

CHUXXEHWE CKOPOCTU U NCKIFOUEHME Pe3KOro M3MEHEHUS CKOPOCTY CTOYHbIX BOA,
NCMONb30BaHMe NPV opraHmMsaLmmn 6eperoBoro Bbinycka

Mo Tvnam nepenapa 6bIBaloT:

Tpyb4aTbiM (OCHOBA - BEPTUKANbLHO PacnoioXeHHas Tpyba)

KaCKaZHbIM (CH/XeHMe CKOPOCTU MOTOKa)

OCHaLL,@aeMbIM B HXKHEM bbede BOZOOOMHVKOM 60 BOAOHONHO-CIVBHOW CTEHOWA

HbICTPOCTOKOBBLIM (COCTOUT U3 KOPOTKMX OTPE3KOB TPYOOMpPOBOAa, YCTAHOBAEHHbIX MO 60MbLINM HaK/10-
HOM).

I'Iepenap,Hb||7| Konogeu And KaHaamsauunn O60pyAy€TCF| Ha y4acTKe, rae BeJ/MiKa BEPOATHOCTb MonajaHnA B
CTOKWM B3PbIBOOMACHbIX N MOXKapOOornaCHbIX BELECTB, NCMNOJIb3YHTCA KOHCTPYKUMW C TUAPO3aTBOPOM.

CmoTpoBblie (peBU3NOHHbIE)

AOCTYN K NOA3eMHbIM KOMMYHUKALMAM 1 X OCMOTP

obcnyxmnBaHue ceTen

yCTpaHeHe 3acopoB

npoBejeHVe perfnaMmeHTHbIX paboT

yCTaHOB/IeH e 3aABVXKM 1 3aMOPHOM apMaTypbl HEOBXOANMOro AnameTpa
pasmMelLlieHVe pacxoA40MepOB 1 MPOYMX N3MePUTENbHbIX MPUOOPOB
YCTaHOB/IEHME 3/1eKTPLNYECKOro 060pyA0BaHMA 1 LLKAPOB ynpaBieHns

Mo TNy UCNOJib30BaHWUA pa3ninyaloT:

NVIHeMHbIN TN — obopyayeTcs Ha NMPSIMOM yyacTke Tpybornposoga

MOBOPOTHbIA TUM — YCTaHaBNMBAETCA B MecTax, r4e MarucTpasb MeHseT HamnpasaeHuve, 4aa n3beraHus
NosIBNIEHVSA TMAPaBANYECKOro CONPOTUBAEHNS, BO BPeMsl 06yCTPONCTBa HEO6XOANMO COBMOAaTb Yron He
mMeHee 90° Mexay ABYMS Marncrpansamm

Y3/10BOV TUM — YCTPOMCTBO KOJIOALEB KaHaM3aumMmy no3BoaseT MOHTMPOBaTb X B MeCTax nepeceyeHuns
ABYX 1 6oniee MarucTpanei, npeiHa3HayeHbl ANA COeANHEHUS OAHON OTBOASALLEN MarucTpaan C HeCKOb-
KM BXOZAALLMMM

KOHTPO/bHbIA TUM — UM 06OPYAYIOTCA MecTa CoeMHeHs OTBOAA OT YacTHOW CUCTeMbl K FN1aBHOM Maru-
cTpanu.
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NMoBOpOTHbLIE

* V3MepeHVe HamnpaBneHsi HapY>XHbIX TPY6oNpoBOLOB

* YCTaHOBNEHWE B MeCTax COeAUHEeHWUs WU pasjeneHus
TPY6OMNpPOBOAOB Ha HECKO/IbKO HanpaBneHniA

* MPOYMNCTKA NMOABOASALLErO M OTBOAALLErO yyacTka Tpy6bl

FacuTenu notoka

¢ CHWKeHne CKoOpocTn n NCKNKn4YeHne pe3koro NsMeHeHnA
CKOPOCTW CTOYHbIX BOJ

¢ BblIlMO/IHEHNE CI)yHKLI,l/II/I nepenagHoro Kkonogua

¢ YCTaHOBKa nepej o4ncTHbIMU COOPYXEHNAMU

JinBHeBoOIA KaHaNM3aLuU

* ANS NprviemMa NOBEPXHOCTHBIX CTOYHbIX BOZ (MMBHEBbIX 1 aTMOCHEPHbIX CTOKOB)
+ obecrneyeHye Nogaym 3arpsA3HEHHbIX CTOKOB Ha OUNCTHbIE COOPYXeHUS

MNepexoaHbie

+ CcoeAMHeHue TpyboNpoBOAOB Pa3INUHbIX ANAMETPOB

KeccoH

* yCTpOI7ICTBO I'lOI'pe6OB, CKBaXXWH, KAHanu3auui, ans c6opa CTOKOB B rapaxax v aBTOMOUiKax

Ans ot6opa npo6

* CH0Op OUMLLEHHOW BOAbBI A/1A B3ATUSA MPO6 C LieNiblo aHamM3a, KOHTPOJIA KayecTBa OYUCTKN 1N OTC/IeXMBAHUS
NPaBUIbHOCTU PabOThl OUNCTHBIX COOPYXXEHW
* MPOYMCTKA M NPOMBbIBKA KaHANN3aLNOHHOW ceTn

BopgonpmemHbie

* 1CMNOJIb30BaHMe B CeTSX ObITOBOV KaHaIM3aLMM Manol MPON3BOAUTENBHOCTU
« obecneyeHye BbIXOZA CTOKOB M0OZ HaropoM
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EMKOCTHOe o60pyaoBaHue

NMPEVMMYLLECTBA

¢ KOPPO3UIiHas 1 31eKTPOXUMMYecKast yCTOM4YnBOCTb

* CpPOK Cnyx6bl 6onee 50 net

* JIerkuii BeC Npuv 601bLLIOM N0Je3HOM 0bbeMe

* MPOYHOCTb M XeCTKOCTb KOpMyca eMKOCTHOro obopysaoBaHus, nirotosneHHoro no NOCT ¢ moaTBepXAeH-
HbIMW pacyeTamMm COrNacHO YC/IOBUSIM SKCMyaTaLmnm

* BO3MOXHO NpUIMeHeHMe 6e3 NoAroToBKM 6ETOHHOr0 OCHOBAHWSA MPU YCTAHOBKE B 3eMJ1e, B CBSA3U C BbICO-
KO MPOYHOCTbIO CTEKN0MAACTLKA

+ JlelleBnie aHaNorM4YHbIX Mo 06 beMy eMKOCTel 13 MaTepuanoB aHaoros

* N3roToB/AEHMe MO UHAVBUAYaNbHOMY 3aKasy

NPV HEOBXOAMMOCTU U NO XXENNAHUIO 3AKA3YUNKA EMKOCTU MOTYT TAKXKE
BbITb YKOMNJIEKTOBAHbI A4 OMNOJ/IHNTE/IbHbIM OBOPYZAAOBAHUEM:

* CUTHaNM3aToOp YPOBHS BOAbI (YCTPOWCTBO, MpeaHa-  *© Ternou30asums (418 npejoTBpalleHns 3aMep3a-

3HAaUYEHHOEe A1 KOHTPONS CTEMEeHW HaroJHeHs HWS BOAbl B €MKOCTU PEKOMEHZyeTcs npeaycMma-
BOZaMV pe3epByapoB 1 eMKOCTel, Npnubop pasme- TPUBaTb TEMIOU30ALMI0 U 060TPEB EMKOCTU, EM-
LLlaeTcs B yA06HOM ANt HabNtoAeHNs MecTe) KOCTb YTEnnseTcs U30MALNOHHBIM MaTepuaaom u
* MOMNaBKOBbLI knanaH (NpeAHasHayeH ANs aBTO- OCHalllaeTcs HarpeBaTe/lbHbIM 3/IEMEHTOM)
MaTUYeCKOro MoAAEPXaHUs 3aZaHHOTO YPOBHA  * KpeneXHbli peMeHb (npucrnocobneHvie, npeaHa-
XUAKOCTW B €MKOCTW) 3HaYeHHOe ANS KpenaeHUs rpy30oB Ha TpaHCcnopTe,

CTpOUTENbHbLIX MOoLaAKax, a TakxXe Ansa Kpene-
HUS eMKOCTHOro 060pyA0BaHUS NpY NOA3EMHOW
yCTaHoOBKe)

HakonutenbHas éMKOCTb

PesepByap, npegHa3HaYeHHbIN 4151 HAKOMIEHWsS U
[LLONTOBPEMEHHOIO XpPaHeHUs MOBEPXHOCTHbLIX, Obl-
TOBbIX, MPOV3BOACTBEHHbIX CTOUHbIX BOA. /3roTas-
NNBAOTCA KakK B FOPU3OHTa/IbHOM, Tak U B BepTU-
KafbHOM WCMOIHEHUN C BO3MOXHOCTbIO Ha3eMHO
1 NOA3EMHOI YyCTaHOBKW. BO3MOXHa KoMniekTaums
HaCcOCHbIM 060pyAOBaHVeM (Takasi Moaudukauus
N34ennsa rno3BosseT nepekayrBaTb MOCTYMaroLLyo
XNAKOCTb Ha AaNbHenLe 3Tanbl OUNCTKA 1160 Ha
cbpoc), a Takke BO3IMOXHO U3rOTOBJIEHVE MO VHAW-
BUAYaNbHOMY 3aKa3y.

AvameTtp kopnyca, DN, mm AnuvHa kopnyca, L, Mmm

5 1600 2700
10 1600 5200
15 1800 6 200
20 2300 5100
25 2 300 6 300
30 2 300 7 500
40 2 300 9900
50 2300 12 400
60 3000 9000
100 3000 14700
120 3200 15300
150 3700 14700
170 3700 16 500

200 4200 14700
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EMKocTn 1 pesepeyapbl 60/1bLLOro pazmepa (rMNepémMKocTb)

C60pHble eMKOCTU 13 HEeCcKONbKMX MoAy/nei ¢ My$TOBbIM COeAMHEHNEM BMECTUTENBHOCTLIO CBbille 200Mm?
A0 HEOH6XOAMMOro MPOeKTOM 06beMa 06ecrneynBaoT HaJeXHOCTb N BbICOKME 3KCMIyaTaLMOHHbIE XxapakTe-
pUCTUKK. TTPUHMMANA BO BHUMaHWe MpejnonaraeMble YC/I0BMS 3KCMayaTalmm, UCNosb3yrTcs TUMOBbIE UK
CO34at0TCA VHAVBUAYaNbHble MPOEKThl Taknx emkocTein. C yyeToM ycTpolicTBa dyHAAMeHTa, MecTa pacroso-
XEHWSI, 06beMa 1 APYrnx XapakTePUCTUIK, KaXAasi TMNepeMKoCTb SBASIETCS YHNUKANbHON KOHCTPYKLMEN.

B 3aBMCMMOCTN OT BO3AENCTBUA CHErOBbIX W BETPOBbLIX HArpysok, cobntogeHus mMep 6e30macHOCTU Npu
PacnonoXeHn B6M3MN NHbIX MPOMbILLIEHHbLIX KOHCTPYKLMIA BO3MOXHA Ha3eMHasi yCTaHOBKa M60 KOMBUHM-
pOBaHHas (4acTMYHO 3arny6neHHas).

MOHTax eMKoCTun nponsBoanTCA Ha NoAroToB/1EH-
Hoe 6eTOHHOe ocHoBaHue. KpenneHune kK ¢yHAa-
MEHTY OCYLLeCTB/IAeTCA MPWY MOMOLUM aHKepPHbIX
60NTOB C repMeTM3auMen cTbika.

FabapuTbl eMKOCTW PacCUUTLIBAKOTCA COrNacHoO
reonornyeckM  U13bICKaHWAM, MeCTOMONOXEHWHO
obbeKkTa 1 ApyrMM NHAMBUAYaNbHBIM pakTopam.

B KoMnnekT MocTaBkM B COOTBETCTBUM C MpPOek-
TOM BK/IHOYAKOTCS: NECTHULbI, IKCMIyaTauMoHHbIe
NNOLLAAKM, OrpaxaeHnst, dnaHLbl 1 NaTpyoKu, NOKK
A0CTyna 1 Apyrve KOHCTPYKTUBHbIE 3/1eMEHTbI.
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HacocCHble cTaHUUN

KomnnekcHble yCTpOI‘/JICTBa, rNnaBHadA 3aja4va KOTOPbIX 3aK/lo4aeTcda B nepekayke Xnakoctn ¢ o4HOro Mecrta
Ha Apyroe. KOpI'IyC HaCcoCHOW CTaHUWMW COCTOUT U3 LI,I/I.HI/IHApI/I‘-IeCKOVI €MKOCTW pas/inyHbIX AMaMeTpOoB, cAe-
NaHHOM 13 apMMNPOBaAHHOIO cTeknonaactuka. Mbl npegnaraeémM HacoCHble CTaHLU MW KaK B MOA3EMHOM, TaK N B
Ha3eMHOM NCMoJIHeEHNI.

B HACOCHbIE CTAHUWN YCTAHABJIMBAETCA CNEAYIOLLEE OBOPYAOBAHUE:

* Hacoc (bl)

* TUAPOAKKYMYSIATOP

* KOHTPOJIbHO-N3MepUTeNbHble NPUbopkI

* 3arnopHad apMarypa

* wkad ynpaBneHns ¢ YaCTOTHbIM Npeobpa3oBaTeniem

« JonosiHUTeNbHoe 060pyAoBaHMe (pacxofoMep, OTBeTHbIe GaHLbl C KPperneXHOW rpynmnol, rpy3onoibem-
Hoe obopyzAoBaHMe AN MOHTa)xa/AeMOHTaxa HaCcoCHOro obopyAoBaHus, cUbGOHHbIE KOMMEHCATOpPsI,
JaTUMK NFOK 06CNYXMBaH WS, TENAON30ALMSA KOPyCa, LWbepHas 3a4BMXKa Ha NOABOAALLMIA Tpy6oNpoBoj,
KoMneHcaTopsbl (FTMbKue BCTaBkK), MeMOpPaHHbIN bak).

CTaHUuMM noBbILLEeHNSA AaB1eHUA

an/IMeHﬂI-OTCFI ANA NoBbIWEeHNA AaBneHUA B MNMPOMbILIEHHBIX
YCTAaHOBKaX 1 cncTeMax BO400TBEAEHNA.

CraHyuwn npegHasHadveHbl 4714 YCTaHOBKW KakK B NMPOM3BOACTBEH-
HbIX, aAMVHNCTPAaTUBHDbIX, O6LL|,ECTBEHHbIX 3aHNAX, a TakKxXe B
KUNbIX MHOTOKBaAPTUPHbIX AO0MaX, Tak 1 B NMOA3EMHOM UCTMOJ/IHE-
HUN, N NPeACTaBAAT coboli KoMNIeKCHbIE CUCTEMBI, npegHasHa-
YeHHble 414 nepekaykn BoAbl N MPOYnX )KI/I,D,KOCTEVI M3 BXOAHOIo
KONNeKTopa B BbIXOAHOVI npwv nomMmoLyn LI,EHTpO6E)KHOFO HaCOCHO-
ro arperarta.

|_|pI/IHLJ,VII'I nXx AEMCTBMH OCHOBbIBAETCA Ha HaKonaeHnnm BOAblI N
nogauye eé B HY>XHO€ BpeMA C Oﬂpeﬂ,eﬂéHHblM HaMnopoM naun xe
NMNTaOLWYHCA HenocpeaCTBEHHO N3 BOAOHpOBOAHOVI ceTn.

XAPAKTEPUCTUKN
MapameTp Kopnyca, MM 1400 1600 1800 2000 2400 3000 3200 3600 4200
BbicoTa, m ot 14014
MNpon3BoANTENBHOCTL M3/4ac 40 10 000
Hanop, M 40 200
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ApeHa)kHble (InBHEBbIe) CTaHL U

MpeacTaBnsaoT coboM NoA3eMHble N Ha3eMHble repMeTUYHbIe YCTAHOBKM N3rOTOB/EHHble Ha 6a3e MpoYHbIX
CTeK/1I0M/IacTKOBbBIX eMKOCTel 1 KONOALLEB BHYTPb KOTOPbIX YCTAHOB/IEH HAaNMoOpHbIN TpybonpoBoa, obpaTHblie
KnanaHbl, 3a4BVKKU NPUCOeANHEHHbIe K APeHaXHbIM, MOrPY>XHbIM HacocaM. B oTinure oT KaHaNM3auMOHHbIX
HaCOCHbIX CTaHUWI, INBHEBbIE CTaHLUMM OCHALLAITCA HacoCaMu NMpeAHasHavyeHHble TOJIbKO 415 nepekayun-
BaHWS YNCTOM 1 YC/IOBHO 3arpsi3HEHHOW BOAbl 6e3 TBepAbiX BK/IOUEHWI 1 BeLLeCTB X035CTBEHHO-6bITOBOM
KaHanmsaumu.

JlnBHeBble HarMopHble YCTaHOBKW TripejHa3Ha4YeHbl A4 NMPUHYANTE/IbHOrO c6opa N nepekavmBaHnA YycC-
JNOBHO 3al'pF|3HEHHOI7I BOAbl, IMBHEBbLIX N MOBEPXHOCTHbLIX BOJ, MPOM3BOACTBEHHbLIX CTOKOB U JOX/EeBOW
BOAbl B Me(CTa c6poca nnn B INBHEBbIE OYUNCTHbIE COOPYXEHUA, €CIN OHW PaCnoJIoXKeHbl Ha yAa/lleHHOM
paccToAHn OT 34aHNA. JaHHble noj3emMHble rmgporexHmnyeckmne CcoopyxeHna rno3BoAT CO34aTb onpeje-
NNEHHYHO CKOPOCTb NMOTOKa M NMpr 3TOM NOAHVMAKOT €ro Ha HY>XKHYHO BbICOTY, 6narop,apﬂ 4yeMy yjaeTcad n3bexaTb
o6pa3OBaH|/|e 3aTopa B KaHa/M3aUNOHHOM cncteme. SIMBHEBbIE HACOCHbIE CTaHLK MOTyT ObITb ropoacknMun,
KBapTa/JibHbIMW, YaCTHbIMW Masomn npon3BoANTENBHOCTN.

AByxKamMmepHble CTaHLN

ObecrneurBaloT Nepekayky XMUAKOCTU Ha MPOMbILLIEHHbBIX 06BEKTaX, B CUCTEMaX BOAOMPOBOAA U KaHa/IN3a-
LMK, a Takke obecneunBaeT yBennyeHve 3¢PpekTMBHOro obbemMa yrnybaeHHOM HAaCOCHOM CTaHUMK B orpa-
HMYEHHOM MPOCTPAHCTBE, a Tak)Ke BO3MOXHOCTU N30MPOBaHNSA 060pYA0BaHMSA OT 30HbI BO3MOXHOIO 3aTO-
nneHus. [IByxkaMepHas HaCOCHasi CTaHLMSI COCTOUT 13 ABYX KOPMYCOB - TPY6 OAHOM0 WA Pa3HOro AnameTpa,
BXOZALMX OZHA B APYryHO, MO MeHbLLE Mepe 04HOro NPMEMHOro pesepByapa XUAKOCTY — MOKPOro OTCeKa,
OZHOr0 CyXOro OTCeKa C TeEXHONOrMYecknm obopyaoBaHMEM, Pa3feNieHHbIX C MOMOLLbI CTEHKM, MO MeHbLLEeN
Mepe 04HOro HaCOCHOro 060PYAOBaHWSA C NHOK-N1a30M U MJIOLLAAKOM ANS 06CNy>XMBaHNS 060pyA0BaHMS.

Mpn 3TOM HACOCHas CTaHUWA VMeeT MO MeHblUuel Mepe OfHY Haco-
CHYH Fpynny € HacoCamMu CyxOW YCTaHOBKWM MPU pa3MeLLeHn HacoCoB B
CyXOM OTCeKe 1 HacoCamu MOrpy>xHOro Tmna npu pasmMeLLeHn Hacocos B
MOKPOM OTCeke.

KpenneHne kopnycoB mexay coboli obecneymBaeTcs 3a CYeT Hannuus
nasa B OAHOM KOpryce 1 COOTBETCTBYIOLLEro Nasy BbICTyMna B APYyrom Kop-
nyce. PasgenvtenbHasa CTeHKa HeceT AOMOMHUTENIbHY Harpysky, yBenu-
UMBAaeT XeCTKOCTb KOHCTPYKLNYM U TOYHOCTb U3rOTOBEHMS.

Mpr 3TOM KOPMyC BbIMO/HEH N3 cTekaonaacTuka. MNpu sToM repmeTnyHoe
coeAVHeHVe Mexay Kamepami OCyLLLeCTBAEHO Npyv NOMOLLY NaMUHUPO-
BaHHOrO, K/1€eBOTr0, CBAPHOIr0o COeAVNHEHUS N 6ETOHNPOBAHWSA.
TexHn4eckni pesynbTaT 3akaryaerca B yBenandeHun 3ddekTUBHOro
0b6bemMa HaCOCHOW CTaHUMU N BbIHECEHWM HACOCHOrO 060pyAOBaHMS,
3aMopHO-perynvpyroLLein apMmaTtypbl, CPeACTB KOHTPOJIbHO-U3MEpPUTENb-
HbIX NPMOOPOB, LWKahOB yNpaBAeHUA 1 NPUOOPOB aBTOMATUKN B CyXyH
Kamepy, B BO3MOXHOCTW pacrnofaraTb TeXHO/0rnyeckoe obopyaoBaHme
BHYTPUY e4NHOro U34enns noj seMnen.

KOHCTpyKLMS OT/IMYaeTCca KOMMAKTHOCTBI, TpebyeTcs MeHblle MecTa,
yeM 415 pa3MeLLeHNs MOKPOWM 1 CyXOM Kamep B pasHbix Koprycax. LLun-
pyHa CABOEHHOro Kopryca 60/blue BbICOThI, YTO MO3BOISET NepeBO3nTb
roTOBOE M3Ae/re aBTOTPAHCMOPTOM MOZ NyTenpoBojamMn U APYrMMn UC-
KYCCTBEHHBbIMU COOPYXXEHUSMU, VMEeRLLMMN OrpaHnyeHne no BbiCOTe
npoesza - 4 M. B atom cnyyae fonyctvMble rabapuTbl CABOEHHOM Haco-
CHOW CTaHUMM COCTaBASAIOT: WWNPUHA 4,2 M, BbICOTa 3,2 M, A/IMHA 16 M.
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XAPAKTEPUCTUKN
MNapameTp Kopnyca, MM 1400 1600 1800 2000 2 400 3000 3200 3600 4200
BbicoTa, m ot 1 8020
Mpon3BoANTENLHOCTL M3/4ac A0 10 000
Hanop, m 40 100
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KaHannsaumnoHHbIEe
HacocHble cTaHunun (KHC)

npeAHa3Hal-IEHbl ANA nepekayky CTOYHbIX BOJ Ha MPOMbIWIEHHBIX NPEANPUATUAX,
obbekTax ropoackoro  KOMMyHa/ibHOIro X035CTBa.

KomnaHus HTT 3aHMMaeTcs NpoeKkTMPOBaHMEM, U3roTOBAEHNEM, MOHTAXOM U1 MyCKO-
HanaAKo KOMMIEKCHbIX aBTOMAaTU3UPOBaHHbIX CUCTEM OYNCTKM MPUPOAHBIX 1 CTOY-
HbIX BOJ 419 06ecrneyeHns KauecTBeHHOM OYMCTKI COrNacHO HOPMATUBHbLIM KpUTe-
pUSIM.

TunosBble KHC

MpeACTaBASAT COH60M KOPMYC U3 CTEK/IOMNJIACTMKA, N3rOTOBIEHHOrO METOA0M Hernpe-
PbIBHOW HaMOTKW, C CUCTEMO TPyBOMNPOBOAOB, 3aMOPHOM apMaTypoli, 31eMeHTaMu
06CNYXMBaHWSA (0K, NeCTHWLA, NMOAbeMHas NMaolazka 06Cy>XKMBaHUA U T. 4.) U NO-
FTPYXHBIMU AN «CYXUMU» HACOCHbIMU arperatamu. Anga ncknoyeHns BepoAaTHOCTU
€605 B paboTe Npu KPUTUYECKON CUTYaLMK, HAaCOCbl 060PYyAYHOTCA AaTUMKaMKy TeMne-
paTypbl OOMOTOK 3N1eKTpoABUraTens, Temnepatypbl MOALLINMHWUKOB, KOHTPOAS MPOT-
eyeKk TOpLEeBOro yrnjoTHeHnsA. ABTOMaTU3NPOBaHHOeE yrpaB/ieHe BbIMOHAETCA U3
Wwkada ynpasneHus C 3awmnTont IP54-66 B coopyXeHU psAOM UAN B CYXOM CMOTPO-
BOM KonogLe € 3awmTon IP54.

NMPAHUWMN PABOTDI

Mozaya cToUHbIX Bog B KHC ocyLlecTBAsSieTCst Mo NoABoAsALLEMY TPy6onpoBoAy. ANs yaepXaHus KpyrnHOro
MyCOpa, CoAep>KaLLerocs B CTOKax, Ha BXOAe B CTaHLMIO YCTaHOB/IEHA COPOYNaBAMBalOLLAst KOp3MHa. Haco-
Cbl YCTAHaBAMBAOTCS Ha TPYBHYHO MydTy, KOTOpasi KpenuTcst Ko AHY EMKOCTU 1, B CBOKO oYepesb, NO3BONsET
KpenuTb Hacoc K TPy6HOMY y3/1y 6e3 60NTOBbIX COeAMHEHNI, a Takxke obecrneyrBaeT ero nepemMelleHvie no
LUAHrOBbIM HaMpaBASOLWMM ANS MOHTaXa UM AeMOHTaxa Hacoca. YnpaBneHune v nutaHne HacocoB OCy-
LLeCTBAAETCA OT MaHeNn ynpasieHVst U He TpebyeT MOCTOSIHHOMO NPUCYTCTBUS 06CNYXMBatOLLEero nepcoHana
Ha obbekTe. BK/OUeHMe 1 BbIK/IOUYEHNe HACOCHbIX arperaTtoB MPOVCXOAUT MO CUrHany AaTYMKOB YPOBHS. B
KHC ycTaHaBAMBatoTCs MOMNAaBKOBbIE BbIK/tOUaTeNM NGO M’MAPOCTaTUYECKUIA AAaTUNK YPOBHS. CTOYHbIE BOAbI
MOAATCS HACOCaMK B HaMOPHbIA TPy6OMNpPoBOJ, BbIBOASLLMIA X 3a Npejesibl HACOCHOM CTaHLMN. KonnyecTBo
HaMoOPHbIX TPY6OMPOBOAOB 3aBUCUT OT NMPOEKTHbIX AaHHbIX 60 OT NOXeNaHNn 3akasunka.

PerynvpoBaHue Npon3BOANTENBHOCT HAaCOCOB B KOPMYCe OCYLLECTB/AETCS C MOMOLLLbIO 3aN0pHO-perynmpyto-
et apMaTypbl. MOHTaX 1 eMOHTaX HAaCOCHbIX arperaToB OCYLLEeCTBASETCS C MOMOLLbIO Lieny BPYYHY UK
rpy30noAbeMHbIM MeXaHN3MOM.

NMPEMMYLLECTBA:

* MpPUMEeHeHre COBPEMEHHOro 3HeprocbeperatoLLero o6opysoBaHuUs

* 3KOHOMWMYHOEe Texo6cny>|<|/|BaH|/|e

* YyAOOCTBO MOHTaxa

* HaAeXHOCTb BCeX arperaTtos

* Majiad naowaab pasMeLlleHna CTaHUMKn

+ 6e30MacHOCTb 3KCrJlyaTalMny 1 OnepaTUBHbIM KOHTPOb NoKa3aTenen CTaHuum
* 3aBOACKOE KayeCTBO M3roTOB/IEHNS

* CpoK cnyx6bl 6bonee 50 net

XAPAKTEPUCTUKWU
MNapameTp Kopnyca, MM 1000 1200 1400 1600 1800 2000 2300 3000 3200 3600 4000 4200
BbicoTa, M oT 1 80 20
Mpon3BoANTENBHOCTL M3/4ac 40 10 000
Hanop, M 40 100
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KHC c BbIHOCHOW 3anopHO apmMaTypoii

MpUMeHsieTcs B ClyyYae OTCYTCTBUS BO3MOXHOCTYU
pa3meLLieHVsi BCero 060pyA0BaHus B e41MHOM KOp-
nyce. Mpw 3TOM 3amnopHasi apmaTtypa 1 npuéopbl
yyeTa pasMeLLatoTcs B CTEK/I0MNAacTUKOBOM KOp-
rnyce, pacrnonoXeHHOM PSAOM, UTO MO3BONSIET KOP-
PEKTHO pa3MecTUTb 060pyAoBaHVEe N 06NerynTb
LOCTYN 4151 06CNYXMBaHWS.

XAPAKTEPUCTUKWU
MapameTp Kopnyca, MM 1000 1200 1400 1600 1800 2000 2300 3000 3200 3600 4000 4200
BbicoTa, m ot 14020
Mpon3BoANTENbHOCTL M3/4ac 20 10 000
Hanop, M 40 100

MHorokopnycHasa KHC

MpUMeHsieTcs B UCMONHEHUN C AByMst U 6onee
Koprycamu Ans yBenuuyeHus pabouyero obbema
CTaHLMM.

Mcnonb3yeTcs Ans nepekayku XUAKOCTU B Cydae
BbICOKOro K03$duLMeHTa HEPaBHOMEPHOCTY.

XAPAKTEPUCTUKN
MapameTp Kopnyca, MM 1000 1200 1400 1600 1800 2000 2300 3000 3200 3600 4000 4200
BbicoTa, m ot 14020
Mpon3BoANTENbHOCTL M3/4ac 240 10 000

Hanop, M 40 100
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KHC c cyxou kamepoW

MpeaHasHayeHa Ans cbopa M Mepekaykn NumB-
HeBbIX N CTOYHbIX BOA. KOHCTPYKTMBOM CTaHLMN
npeAycCMOTPEHO Hannyme HakonuTenbHOM eMKO-
CTV Nepes KoprycoMm C CyXMMn Hacocamu. Hannune
ABOVIHOTO JiHa C ApeHaXHbIM HaCcOCOM MO3BONSAeT
obecrneynTb 0TKauKy BOAbl B aBapUIiHON CUTyaLnm
(3aTonneHue).  OgHUM M3 npeuMyLLecTs
ABnseTcs BO3MOXHOCTb obcnyxmBa-
HWS  HACOCHbIX  arperatoB W  3aropHON
apMaTypbl BHYTPW KOpMyca CTaHLMN.

XAPAKTEPUCTUKW
MapameTp Kopnyca, MM 1000 1200 1400 1600 1800 2000 2300 3000 3200 3600 4000 4200
BbicoTa, M ot 14020
Mpon3BoANTENbHOCTL M3/4ac 40 10 000
Hanop, M 40 100

KHC B ropmysoHTasnbHOM Kopnyce

MpeAHa3HayeHbl ANA Mepekayvkm 1 HaKomnaeHus
HepaBHOMEPHO MOCTYMNatoLLMX CTOKOB, KaK IMBHe-
BbIX, BbITOBbIX, Tak Y MPOMbILLIEHHbIX. Pe3epByap
CTaHUMM aKKyMynMpyeT 3aNmnoBblili c6poC NBHe-
BbIX CTOKOB W HaCOChl B LUTaTHOM pexuMe nepeka-
YMBatOT BOAY B Yacbl HaVIMeHbLLEro notTpebaeHus
3N1EeKTPOIHEPTUN.

XAPAKTEPUCTUKWN
MapameTp Kopnyca, MM 1000 1200 1400 1600 1800 2000 2300 3000 3200 3600 4000 4200
BbicoTa, m ot 14020
Mpon3BoANTENbHOCTL M3/4ac 40 10 000
Hanop, M 40 100
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O6opyaoBaHue OUNCTKN

B 3aBucMmMocT o1 KOHUEeHTpaunmn 3al'pF|3HEHl/II7I, a Takke oT 06bema NOCTYMNaroLWMX CTOUHbIX BOA W naoWaakn
OYNCTHbIX COOpy)KEHMI?JI, HTT npeanaraet CraHUnn B1ONOrNYECKON OYNCTKN Pas3nnyHbIX BUAOB.

OAHOKOPIMYCHAA CTAHUWA

MpeaHa3HayeHa ANS 0YMNCTKM XO39CTBEHHO-6bITOBbIX NN NPUPaB-
HEHHbIX K HMM MO COCTaBy MPOU3BOACTBEHHbIX CTOYHbLIX BOA, 4SS
JanbHelwer dunbTpaum B rpyHT. PekoMeHzyemasi Mpov3BOAM-
TenbHOCTb cTaHumm JIOC ot 3 go 100 M3/cyT. MNocne NpoxoxaeHns
YCTaHOBKM OYULLEHHbIe CTOYHbIE BOAbl HY>XHO HanpaeAATk Ha A00-
YMCTKY B QUABTPYIOLLME TPaHLLEeW, Ha NOoNSA NoA3eMHOM GunbTpaLnm
nnn 6ronpyabl. Pa3melleHne yCTaHOBKY BO3MOXHO Ha raybuHy 40
10 M. MogkntoveHme oCyLLecTBASETCA C MOMOLLbIO NOABOASALLEro n
0TBOZALLEro NaTpyoKoB. Cpok cnyx6bbl He MeHee 50 ner.

O6opypoBaHue U CTaANUN OUNCTKUN

@)

O

A3poTeHK

Boga no noasodaLLeMy NaTpybKy MOCTynaeT B a3POTeHK, r4e MPOUCXOAUT OCHOBHAsS OYMCTKA CTOUHbIX
BO/J C MOMOLLBKO MUKPOOPTraHN3MOB, COAepP KaLlLnXcAa B aKTUBHOM UJ1e, OT OpraHn4yeckmnx 38Fpﬂ3HeHI/II7I n
610reHHbIX 3/1eMeHTOB. B aspoTeHKe Takxe yCcTaHOB/EeH 610K MOAVNMEPHOW 3arpy3Kku, Ha MOBEPXHOCTHU
KOTOPOTro MPOUCXOAUT HapacTaHWe MUKPOOPraHN3MOB B BUAe 61OMIeHKN. 3a CUYeT CO34aHNA oKanb-
HblxaHOKCI/I,CI,HblxyC}'IOBVII‘/JIBGVIOI'II'IeHKeI'IpOI/ICXOAVITCHI/I)KeHI/IeKOHLI,eHTpaLI,I/IVIHMTpaTOBBCTOQHOVI BoJe.

A3paumoHHasa cuctema
Ob6ecneurBaeT HacbILLEeHVe NI0BO CMeCK Yepes aspaTopbl BO3AYXOM OT KOMMPECCOPHOro o6opyAo-
BaHWA 419 AbIXaHUS MUKPOOPraHNU3MoB, bnarofaps YeMy BO3MOXHa b1oiormyeckas 0umcTka.

BTOPWUYHbBIV OTCTOMHUK

Mocne aspoTeHKa 110Basi CMeCb MOCTynaeT BO BTOPUYHbIV OTCTOMHUK AN OTAeNeHWs aKTUBHOIO 1Una.
FpaBUTaLMOHHOE OCaxAeH e MO3BONSET OTAENUTb CTOUHbIE BOAbLI OT aKTUBHOTO mAa. Mocne vero 6uo-
NOrNYecKN OYULLIEHHAs BOAA Yepe3 OTBOASALLMIA NaTpyboK OTNPaBAsSeTCs Ha AanbHeLLyo yTUAn3a-
LMo B FPYHT Yepe3 GUNbTPaLMOHHbIe KONOALbI UM TPAHLLIEN.

3pAneT peLUpKynsaLMmn akTUBHOIO nia
ObecneynBaeT HENPepPbIBHOCTb BONOTMYECKOl 0UNCTKN. OTBeAEHME aKTUBHOTO 1A 13 BTOPUYHOIO
OTCTOMHMKA B @3pOTEHK 0becneunBaeTcs Npu Nojaun Bo3gyxa no TpybornpoBoy.

BEeHTUNALMOHHBIN CTOAK
MpenaTcTBYET CKOMIEHMIO Fa30B BHYTPU YCTAHOBKM 1 OTBOAUT KX 3a Npeessbl. 1o 3anpocy 3akasuuka,
KPbILLKA MOXET 6bITb BbIMNOMHEHA U3 CTEKIOMAACTUKA WA aNFOMUHKS.

NMpenmyuiecrtBa:

* Bblcokas cTeneHb 04NCTKM

* KOoMMakTHOCTb pasMeLleHns

* JKOHOMUYHOE TexXHUYecKoe obCnyxXBaHmne
* BblcOokas NpoOYHOCTb KOpnyca

+ Cpok cnyx6bbl He MeHee 50 neT
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CTAHLMA BUOJIOMMYECKO OYUNCTKN NOA3EMHOIO PASMELLEHNSA

MpeaHa3HaueHa Ans rnybokKor BUONOrMYecKon OUNCTKN XO3ANCTBEHHO-ObITOBBIX 1 CXOXMX MO COCTaBy MPOU3-
BOACTBEHHbIX CTOYHbIX BOA A0 NpejefibHO AOMYCTUMON KOHLUEHTPaLMN BOAHbIX 06 bEeKTOB PblI6OX035CTBEH-
HOro 3HayveHwus. MNpeacTaBnseT coboi 3arnybaeHHbIe UM Noay3arnybneHHble LUAnHApUYeckKne pesepsyaphbi.
PekomeHAOBaHHasA NpPon3BoAMTENBHOCTL OT 5 f0 1 000 M3/cyT.

O6opyAoBaHME N CTaAUUN OUNCTKU

CTO4YHble BOAbI MPY MOMOLLM HACOCHON CTaHLMM NOAATCA B MeCKONOBKY. Tsxenble MUHepanbHble
YaCTULbI 34eCb OCaXAANTCH 3/eCb Ha AHO, a bonee nerkve opraHMYeckme BelLlecTBa HanpaBAATCS
Ha 3Tan 6MoN0rnMYeckoimn OUNCTKN.

MecyaHas Nynbna 13 NeckoNoBKM 0TKaYMBAETCH NP NOMOLLM 3pandTa.

Mocne CTOYHbIE BOAbI MOCTYNAtOT B pacrnpesente/ibHyt0 KOMHAaTy, KOTopas paBHOMepHO pacnpejens-
€T CTOKM MO TEXHONOTNYECKUM NNHUSAM. KOIMYeCTBO TakuX NHUIA 3aBUCUT OT NPON3BOANTENIbHOCTH
ctaHumu. o 100 m3/cyT. ncnonb3yeTcst 04Ha TEXHONOrMYeckas MNHUS.

B aspoTeHke nmeeTcs 610K MOAVMMEPHOU 3arpy3kn Ans AeHUTpudrKaLmm 3@ CYeT CO3aHns ToKaslb-
HbIX aHOKCUAHbLIX YCNOBUIA BHYTPU Hero. PereHepauus 610ka MOAMMEPHOR 3arpy3ks MpouCxXoAuT
() npy NMOMOLLM MoZaun BO3Ayxa B cucTeMy nepdopurpoBaHHbIX Tpyb. Mojava Bo3zyxa B aspoTeHK-

HUTpUMKATOP NpesycMaTprBaeTCs Yepes CMCTeMy MefIKoMy3sblpyaToi aspauyuu. Nocse npoxoxze-
HUS 30H BMONOTNYECKOM OUYNCTKM UN0Bas CMeCb MonazaeT BO BTOPUYHbIV OTCTOMHUK, FAE MPOUCXOANT
pa3zeneHunst OUNLLLEHHON BOAbI 1 aKTVBHOIO 1Na.

3 KOHYCHOWM 4YacTn OTCTOMHMKA 3pANPTbl OCYLLECTBAAIOT HeMNpPepbIBHYHO PeLypkynauuio nna B
a3POTEHK 1 NepUOANYECKYHO OTKaYKy M36bITOYHOrO 1A Ha YCTAaHOBKY 06€3BOXMBaHMSA 0CaAKa.

3 BTOPUYHOrO OTCTOMHMKA CTOYHas BOAA CAMOTEKOM NMonaAaeT Ha A00YNCTKY B GunbTp-bropeakTop
C NiaBatoLLLeli 3arpy3Kor.

Ha noBepxHOCTM NnaBatoLLeli 3arpy3km NPONCXoAaT BUOXMMMYECKEe NPOLLeCChl OKMCNEHMS OCTaBLLUe-
rocs KONM4YecTBa OPraHNYeckni 3arpsisHeHNn 1 aMMOHUS.

Bnok pooumctkm obopyzoBaH CpefHe My3blpyaTol cucteMol aspauum. OTBOJA OCEBLUMX YacTul
6110M1IeHKN BO BTOPUUHbIA OTCTOMHMK OCYLLIECTBASETCA NPy NOMOLLM spandTa.

[Janee ounwieHHast BoZa NocTynaeT Ha YCTaHOBKY Y®-06e33apaxnBaHus.
OunieHHble 1 obe33apaXeHHble CTOYHbIE BOAbl CAMOTEKOM OTBOAATCHA Ha cbpoc.

Mogava BO3gyxa Ha 3pAndTbl, CUCTEMY aspauum U pereHepauun 6J0KOB MOAVNMEPHOW 3arpysku
OCyLLeCTB/ATCA OT BO34YyXOAYBHOro 060pyA0BaHMS.

MpenmyuiecrtBa:

+ Bblcokas cTeneHb 04nCTKN

* KoMnakTHOCTb pasmMeLleHus

* JKOHOMUYHOE TeXHUYECKoe 06CyXBaHNe
* BbIcokas MpoOYHOCTL Kopryca

+ Cpok cnyx6bl He MeHee 50 net

* ABTOMAaTK3aUMSA
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OYUNCTKA NOBEPXHOCTHbIX CTOYHbIX BO/,

MOBEPXHOCTHbIE CTOYHbIE BOAbI (AOXAEBbIE U TaNble) C CENNTEBHbLIX TEPPUTOPUIA 1 NAOLLAA0K NPeANpPUSATIA

ABNSHOTCA MHTEHCUBHBIM UCTOYHMKOM 3arpsi3HeHNA OKpy>XKatoLLel cpesibl Pa3nNYHbIMU NPUMECIMU NPUPOA-

HOrO NMPONCXOXAEHUS:

* MUWHepasbHble 1 OpraHnYeckre NPUMeCH: YacTuLbl Necka, MHbl, MPOAYKThl 3P03UK MOYB, B3BELLEHHbIe
BeLLleCcTBa, OpraHn4Yeckmne BeLLecTsa

+ baKkTepuanbHble 3arpsisHeHus: obLime KonnMdopMHble 6aKTepUW, TEPMOTONEPaHTHble KOMPOPMHbIe
6aKTepuu, NaToreHbl, BUPYCHI

* TeXHOreHHOro MPONCXOXAEHUNS: HedTenpoayKTbl, BbiMbiBaeMble KOMMOHEHTbI JAOPOXHbIX MOKPLITWNA,
COeAVHEHWSI TSXKENbIX METaNN0B, CUHTETMYECKME NOBEPXHOCTHO-aKTUBHbIE BELLeCTBa.

C6poc B BOAHbIE 06bEKTbI HEOUMLLEHHOW A0 YCTaHOB/IEHHbIX HOPM AOXAEBOW, TaN0i 1 MOSMBOMEYHOM BOAbI
3anpelleHo. O6a3aTelbHbIM SBASETCH HaUYME COOTBETCTBYHOLLMX OUUCTHBIX COOPYXEHWNA MPpU OTBEAEHUN
MOBEPXHOCTHBIX CTOYHbIX BOA.

HTT npou3BOANT NONHbLIV NepeyeHb 060pYA0BaHNSA A/l OUMCTKU NOBEPXHOCTHbIX
CTOYHbIX BOA,

B 3aBMCMOCTM OT COCTaBa ouMLLIaeMbIX CTOKOB He BCerja Tpe6yeTcg KOMMAeKCHaa O4nCTKa, A4 3TOro rnpea-
Ha3Ha4eHbl OTAE/IbHbIE MOAY/ TN OUNCTKK, KOTOPbIE MO3BOIAKOT 60o/1ee 3KOHOMUYHO pewaTb KOHKPeTHbIE MNMpo-
61eMbl OUMNCTKY CTOKOB B YaCTHbIX cny4dasnx.

NECKOOTAE/NTNTENDb (MECKOJ/TIOBKA)

MeckooTaennTenb C HUCXOAALLE-BOCXOAALLMM MOTOKOM
MCMONb3yeTcs B KayecTBe COOPYXEHUS MexaHW4ecKom
OUNCTKK, OYMLLASA CTOYHbIE BOAbI OT Menkmx ppakuumi, a
TaKXe KPYMHbIX BKIOUEHUA. KOpnyc yCTaHOBKM BbIMOHEH
13 apMUPOBAHHOIO CTEKNOMIACTUKA, UYTO UCKIOYaeT Je-
dopmaLMo Npy Harpyskax rpyHTa 1 NoAsemMHbIx BoA. Mo-
BbILLUEHHAs MPOYHOCTb M3enns obecneymBaeTcs bnaroga-
psi MeToAy HenpepbIBHOM HAMOTKW MPU N3rOTOBAEHUN.

TexHonormss OUNCTKU

MNepBOHa4YanbHOe CTOYHble BOJbI MOCTYNAOT BO BHYTPEHHHOK Kamepy, rAe MPOUCXOAUT CHUXKe-
HVe CKOpOCTY MoToka. JanbHenas o4mncTka BoAbl OT MeXaHU4Yecknx BKIKUEHU obecneymBaeTcs
6narofaps cMnaM HUCXOAsLLLe-BOCXOAsALLLEero noToka. Ans obecneyeHnst 4JaHHOMO NpoLecca BHYTPeH-
HSS1 30Ha MeCcKOoYN0BUTENA OCHALLEHa NePeropoaKoii, passensoLleli 30Hbl BOCXOAALLErO U HUCXOAS-
Lero noTtoka.

Mpy ABUXEHWUWN CTOYHOWN BOZAbI BHU3 NMOTOK TEPSeT CBOK TPAHCMOPTUPYHIOLLYHO CMOCOBHOCTL, 6narosa-
ps YeMy OCaXAAITCS B3BELLEHHble YacTuLbI.

NHTeHCcMBHOE pasgeneHve XUAKOM 1 TBepAol $as nponcxoamT Ha MOBOPOTE MOTOKa. 3aTeM Mexa-
HNYECKN OYMLLEHHble CTOYHbIEe BOAbl BOCXOAALLMM MOTOKOM MepenvBatoTca vYepes COOpHbIA 0TOK U
OTBOAATCS Yepes OTBOZASALLYO TPyoy.

I‘IepBOHaqaanoe CTOYHblE BOAbl MOCTYNMakwdT BO BHYTPEHHKHK KamMepy, rge nponcxognTt CHMXKe-
HWe CKOPOCTK TMOTOKa. Ll,aane|7|L|_|aﬂ Oo4ncTkKa BOAbl OT MeXaHW4yecCcKnx BK/IIOUEHNIN obecneunBaeTca
6naro,a,apﬂ CNaM HMCxogaule-socxoasLlero rnortoka. Ana obecneyeHus AAHHOTIO rnpouecca BHYTPeHHAA 30Ha
neckoynoBmTend oCHalleHa neperopoAKoM, pa3p,enmou_|,e|71 30Hbl BOCXOoAALero n HMCxoadLwero noTtoka.

NMpenmyuiecrtBa:

* BblcOokasg NpoOYHOCTb KOopnyca
+ Jlerkoctb 06C/yXXMBaHNA
+ Cpok cnyx6bbl He MeHee 50 neT
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MAC/TOBEH3OOTAE/INTEND

OunLLaeT NOBEPXHOCTHbIE CTOYHbIe BOAbI OT Mecka, rpyboamcnepc-
HbIX B3BeLLEHHbIX BeLLeCTB, a Takxke OT PacTBOPeHHbIX HedTenpo-
AYKTOB. YCTaHaBNMBaEeTCsH Moc/ie npeABapuTesbHOM MexaHNYeckow
OYMCTKMN, Nepes copoCcoM B rOpoACKYH KaHanmM3aLmi. Takke BO3SMOX-
HO MCMO/Ib30BaHMe B Ka4eCTBe COOPYXKEHUS MeXaHUYECKO 0UMCTKY,
nepes copbLMOHHbIMU dUNbTPaMU. Kopryc yCTaHOBKM BbIMOHEH 13
apMMPOBAHHOIO CTEKNOMAACTMKA, YTO UCKOYaeT AedopMaLiio Npu
Harpyskax rpyHTa v nojsemMHbIX BOZ. MOBbILLEHHas MPOYHOCTb M3-
Aennst obecrieumsaeTcs 6narosaps MeTody nepekpecTHo HaMOTKM
NPV N3roTOBAEHUN.

TexHonorma o4YNCTKU

CTouyHas BoZa MO MOABOAALLEMY TPyb6OMpPOBOAY MOCTYMaeT B 30HY OTCTaWBaHWSA, rAe MPOUNCXOAUT
ycpesHeHVe CKOPOCTU ABUXEHMSI MOTOKA U BbINajeHNe TSXKeblX MUHEpanbHbIX NMprMecel Ha AHO
YCTaHOBKM.

OuncTka CTOYHOWN BOAbI AOCTUraeTcs 6narofaps yCTaHOBIEHHOMY KoanecLeHTHOMY MOJy/to, KOTo-
PbIi YKPYMHSAET YacTuLbl HepTeNPOAYKTOB 1 06ecneyrBaeT UX BCM/bITUE Ha MOBEPXHOCTb.

3aTeM OCBeT/IeHHble CTOKM MOCTYMatT Ha COPOC OTBOASALLIEMY NATPY6KY.

O6pa3oBaBLUMICA Ha AHe OTCTOMHMKA 0Caf0K MepUOoAMYecKn yaanseTcsa acCMHe3aunoHHOM MaLlu-
HOWl Yepes rop/IoBUHY 0BCYXMBaHMS.

Mo 3aka3sy BO3IMOXHA KOMMEKTaLMs YCTaHOBKI AaTUMKAMU-CUTHANN3aTOPaMMN YPOBHS Necka 1 HepTenpoayk-
TOB A4/151 UX CBOEBPEMEHHOI OTKauKW. PEKOMEHAOBaHHas MPOV3BOANTENbHOCTL OT 1 4o 250 n/c.

MpeunmyliecTBa:

* BbIcoKas NpoOYHOCTL Kopryca
+ Jlerkoctb 06C/yXXMBaHNA
+ Cpok cnyx6bbl He MeHee 50 neT

COPBLVOHHbBIA ®UMBTP

OunLLaeT NOBEPXHOCTHbIE CTOYHbIE BOJblI OT B3BELUEHHbIX BeLLeCTB, a Takxke HedpTenpoayKToB, NpenmyLLe-
CTBEHHO PACTBOPEHHbIX. YCTaHaBANBaeTCH B CUCTEME JIMBHEBOW KaHaNM3aLMM Ha 3aKNtouMTenbHOM 3Tane
ouncTku. MNMpon3BoanNTeNbLHOCTL YCTaHOBKM BapbupyeTcsa ot 1 g4o 100 n/c. Kopnyc ycTaHOBKW BbIMOJHEH 13
ApPMMPOBAHHOIO CTEKI0MIACTMKA, YTO UCKIoYaeT gepopMaLvio Npu Harpyskax rpyHTa v NoA3eMHbIX BOJ,.
MoBblLLeHHasA MPOYHOCTb M3Aenns obecneyrBaeTcs baarogaps MeTosy HenpepbiBHON HAMOTKM MPU N3rOTOB-
NeHnn.

TexHonorma o4YNCTKU

O CTouHble BOAbl 4Yepe3 MOABOAALLMIA TPybOMPOBOA MOCTYNalT B JApPEHaXHO-pacrnpesennTenbHy
Tpyoy.

CToyHas BOZa Yepes Luenn 3Toi Tpybbl BOCXOASLLMM MOTOKOM MPOXOAMT Yepes necyaHbii 1 copb-
() LUMOHHBIN GunbTp. laHHas TEXHONOMNS ABYXCNOMHOIO GUABTPOBAHMS, MPUMeEHsieMast B KOHCTPYKLMM

N3AeNns, OUNLLAET CTOKM 0 NokKasaTenei, COOTBETCTBYHOLLMX HOPMaM cbpoca B BOZOEM Pbli6OX035iiA-
CTBEHHOr0 Ha3HauYeHus.

‘ ’ OuuLLeHHble CTOYHbIe BOAbI MOAHMMAKOTCA A0 YPOBHA BbIXO4HOIO rlany6|<a N OTBOAATCA Ha C6pOC.
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MpeunmylyecTBa:

* Bbicokas npoyHOCTb KOpnyca
+ Jlerkoctb 06CnyXKMBaHUA
« Cpok cnyx6bbl He MeHee 50 neT

KOMBUHWPOBAHHbIA NECKO-HE®TEYIOBUTE/b

OunLLIaeT MOBEPXHOCTHbLIE CTOYHbIE BOAbI OT Mecka, B3BELLEHHbIX U M1aBaOLLMX BELLECTB C CENUTEBHbLIX Tep-
PUTOPUIA 0 HOPM CHPOCa B KONEKTOP rOPOACKOM KaHaNM3aumn, a Takke BoL0OeM pbl6OX03ANCTBEHHOMO Ha-
3HauyeHus. Kopnyc yCTaHOBKM BbIMOJIHEH U3 apMUPOBAHHOIO CTEKAI0MIACTLKA, UTO UCKItoYaeT gedopMaLimio
npw Harpyskax rpyHTa 1 nog3eMHbIX Boj,. [MoBbILLEHHAA MPOYHOCTL M34ennst obecneyrBaeTcsa 61arogaps Me-
TOZY HenpepbIBHOW HAMOTKW NPU U3roTOBEHWN. PeKOMeHAOBaHHAas MPOV3BOAMUTENBHOCTL OT 1 Ao 250 n/c.

TexHoNnorms oOUNCTKU

@)

I'IepBOHaqaano CTOYHbIE BOAbl MOCTYNnakT B KOM6VIHI/IpOBaHHbII7I I'IECKO-Heq)TeyfIOBI/ITEIIb B 30HY
OTCTanBaHUA, rae NponNcxoanT CHXeHME CKOPOCTU ABVMXXEHNA MOTOKAa 1 BblNajgeHWe TAXe/1biX MUHE-
panbHbIX rlpl/lmece|7| Ha AHO YCTaHOBKWN.

CKOMMBLUMIACA 0CaA0K NEPUOANYECKM YAANAETCA acCeHM3aLMOHHOM MawnHoli. Ana yao6ctea o6cny-
XVMBaHWS BO3MOXHA KOMMIEKTaLUMs YCTaHOBKM JaTuMKa-CUrHaAN3aTOpaMn YPOBHS CKOMMBLLErOCS
ocajka.

[JanbHellwlasi o0uMCTKa OCYLLECTBASETCS 6narojaps KoanecLeHTHOMY MOZAY/H, KOTOpPbI/ YKpPYMHS-
eT Kanau HepTenpoAyKTOB 3@ CHET AENCTBUS CU MEXMOEKYISPHOMO NMPUTSXKEHNUS 1 YCKOPSIET KX
BCM/IbITUE HA MOBEPXHOCTb OTCTONHMKA. MOAYIV N3rOTOBNEHbI U3 CTEKNOMAACTMKA U IMEIOT BbICOKYH
MeXaHUYeCKyH NPOYHOCTb.

Mpun 0TBOZE CTOUHBIX BOJA B BOAOEM PbI6OX03AICTBEHHOMO Ha3HaUYeHNs B CTaHLMN KOMBUHVPOBAH-
HOro necko-HebTeynoBMUTENS NPeAYCMOTPEH AOMOMHUTENbHbIA 610K AO0UNCTKY, NPeACTaBASOLLMIA
cob0i Kamepy, B KOTOPOW CTOKN MPOXOAST Yepes necyaHyr 1 COPOLMOHHYH 3arpysky.

AByXCnonHbIA GUNBLTP O4YMLLAEeT CTOKW A0 noKasaTesiei, COOTBETCTBYHOLLMX KOMOBUHUPOBAHHBLIN
npeAenbHO AOMNYCTUMON KOHLIEHTPALIMM BOAOEMOB Pbl60X03AMCTBEHHOrO Ha3HauYeHNS.

NMpenmyuiecrtBa:

* BblcOokas NpoOYHOCTb KOpnyca
+ Jlerkoctb 06C/yXXMBaHNA

* BbICOKOE KauecTBO OUNCTKM

+ Cpok cnyx6bbl He MeHee 50 neT
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XNPOYNTOBUTEJb

MpeaHa3HaueH AN yAaneHua Xupa M3 CTOYHbIX BOJ 06-
LLeCTBEHHbI 1 NPOU3BOACTBEHHbIX MOMeLLeHnr. OTANYHO
NOAXOANT ANS MYHKTOB O6LLEeCTBEHHOrO MUTaHWSA, B KOTOPbIX
CTOYHble BO/bl 3arpsA3HeHbl 60bLWNM KOMNYECTBOM XMpa.
BO3MOXHO ropu3oHTasibHOEe 1 BePTUKANbHOE NCTOJIHEHME.
PekoMeHz0OBaHHas Npov3BoaMTENLHOCTE OT 1 Ao 250 n/c.

TexHoNnorms OUNCTKU

CTouHasa Boga nonagaeT B KaMepy MepBUYHOro OTCTOS, rae
NPOVCXOAMT HakanaMBaHWe 60/blUeli YacTu BCM/bIBatoLLe-
ro X1pa, a Takxke OCaxAeHVe B3BELUEHHbIX BeLlecTB. 3aTeM
BOAA CaMOTEKOM M3 MepBOM KaMmepbl MOCTyraeT BO BTOPYH),
rAe NPoVICXOAUT AOMONHUTENIbHOE OTAENeHne Xupa, nocie
Yero CTOKM MOCTYNarT B KAHANN3ALMOHHYHO CeTb.

NMpenmyuiecrtBa:

* BblCcOKasi NPOYHOCTL Kopryca

* DKOHOMWS Ha S/1IEKTPO3HEPr1n N AO0NONHNTEIbHOM HAaCOCHOM O60pyAOBaHI/II/I

+ Cpok cnyx6bbl He MeHee 50 net

ABTOMAT3ALUNA

Cuctema yrnpasneHnAa n aBTomMaTsaui OYNCTHLIX COOpy)KEHI/II7I ABndeTca ogHNM N3 OCHOBHbIX yCl‘IOBVII‘/JI nNX
30 deKTMBHOro GpyHKLMOHMPOBAHUS 1 0becneymBaeT aBTOHOMHYH paboTy 63 MOCTOAHHOro oCMoTpa 1 Npu-

CYTCTBUSI 06CNYXMBAKOLLLErO NMepcoHana.

Ha eanHoM nynbTe onepaTtopa oTpaxaeTcs MHGopMaLms o
TeKyLLeM COCTOSIHMM KaXZAoro 3/71eMeHTa yrnpas/iseMoin cu-
cTembl.

Pexxunm paboTbl aBTOMaTU3aLMmM - KPYra10CyTOYHbIN. PaboTa
BCEX 3/1IeMEHTOB OUYMCTHbLIX COOPYXXEHWNI OTpaxaeTcs Ha efu-
HOM MynbTe ornepaTopa B peanbHOM BpeMeHW. BO3MOXHbI
YAANeHHbIA KOHTPOAb U ynpasneHne paboTon OUNCTHBIX CO-
OpY>XeHW.

OcHOBHble PYyHKLUMNN

* ynpaeneHuVe nojayeli Bo3gyxa no KOHLEeHTpauun pacteo-
PeHHOro KMcaopoaa

* KOHTPO/ib 1 ynpaBneHmne paboToi HacocHOro ob6opyAoBa-
HWS MO YPOBHAM XMNAKOCTU

* ynpaeneHve nojadveil peareHToB No pH 1 pacxoay
CTOYHbIX BOZ

* KOHTPO/Ib GM3MKO-XMMUYECKMX NOoKasaTenem

* MPOMbIBKA GUNLTPOB U MemMbpaH

* ornoBeLleHe B C/lyYae aBapuUnHOM CUTyaLmu.

<
.. A ————
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OBCNY>XNUBAHUE

Ans obecneyeHuns v noajepxaHus pa-
60TOCMNOCOOHOCTN OUMCTHBIX COOpPY-
XeHUIn HeobXoAMMO CBOEBpEMeHHOoe
06C/yXMBaHME KaXoro snemMeHTa B
cocraBe BCero komniekca. KomnaHus
HTT npegoctasnseT ycnyrn o6cnyxum-
BaHMVA, MnpejnonararoLine KOHTPOJb
N onepaTnBHOE BbINOJIHEHVE MaHO-
BbIX TEXHONOTMYECKNX MePONpPUATUIA,
yTO rapaHTUpyeT 6ecnepeboiHyto
pPaboTy 06beKkTa Ha MNPOTAXEHNN BCe-
ro CpoKa 3KcrJyaTaunm.

NMABUJIbOHbI, KAPKACbI 1 BJIOYHO-MOAY/IbHbIE 3AHNA

anMEHﬂl-OTCFl B Pas/inyvHbIX obnactax AesaTenbHOCTY, MO3BOASAHOT 6bICTpO N C MUHVMaNbHbIMW 3aTpaTaMin
pewaTb 3aga4n CTPpOUTE/IbLCTBA ObITOBOK, CKNaACKUX, MPOMBbILLUNTEHHbIX U CJ'Iy)Ke6HbIX MOMELLLEHUA.

&
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ycnyrm UHXXUHUPUHIOBOTO
LLeHTpa

MpoekTupoBaHue

KomnaHuna HTT sBnseTcs NpoekTHOW, Hay4yHO-UCCAefOBaTeNbCKOW OpraHu3aumen, Kotopass KOMMIeKc-
HO peLlaeT BCe VMHXEeHepHble BOMpPOCkl B chepe BOAOCHABXEHMS, BOAOOTBEAEHNS, 06paboTKn ObITOBLIX U
MPOMBbILLJIEHHbLIX OTXOA0B, NprMeHasa BIM-texHonornu.

[lns BINONHEHNSA NPOEKTHbIX paboT B komnaHuu HTT ycnelwHo paboTaeT cO6CTBEHHbIA MHXUHUPUHTOBLIN
LeHTpP, a Tak>e nonyyeHsl avueH3na n gonyck CPO-M-068-02122009, CPO-1-035-26102012.

HTT 3aHMmaeTcs pa3pabOoTKOM MPOEKTHOW M paboyelrt AOKyMeHTauuu ANs CTPOUTENbCTBAa OOBHLEKTOB
Pa3NMYHOrO Ha3HayYeHNs B COOTBETCTBUW C HaLMOHaNbHbIMK CTaHAapTaMu Poccuiickor ®egepayunu.

O4HOI N3 NPUOPUTETHBIX OBJIACTE HALLEIA PABOTbI IBIAETCA PASPABOTKA
NMPOEKTOB CUCTEM BOAOCHABXEHWA N BOAOOTBEAEHAA.

OCHOBHOI1 NnepeYeHb BbINOJIHAEMbIX pa6oT:
+ [poekTpoBaHMe BOLOCHAOXEHWSA 1 KaHANN3aLUMn (Hapy>XXHble 1 BHYTPEHHVe ceTn)
+ [lpoekTpoBaHMe BOAO3a60PHbLIX y3/10B (B3Y)

* npoeKTVIpOBaHI/Ie OUYNCTHBbIX COOpy)I(EHMVI (1mBHeBbIE N X035NCTBEHHO-ObITOBbIE CTOUHbIE BO/AblI,
a Tak>XXe CTOYHble BOAbl MPOMBbILLTEHHbIX O6'I:>EKTOB)

+ [poeKkTpoBaHVe BOAOMPOBOAHbBIX HACOCHbIX cTaHumin (BHC)
+ [lpoekTpoBaHMe AOXAEeBbIX HACOCHbIX CTaHLmiA (AHC)
+ [poekTpoBaHMe KaHaAM3aLUMOHHbIX HAaCOCHbIX cTaHuui (KHC)

+ Pa3paboTka 6anaHCoOB BOAOMOTPEBNEHMS U BOAOOTBEAEHNS.

Mbl MPEANATAEM LUMPOKUIA CNEKTP MPOEKTHOIO YNPABJIEHUA:

1. NpoeKTHbIA NHXXNHNPUHT

C60p MCXOAHbIX AAHHbLIX, CO3jaHWe KOHLemnuuii
npoekTa, NoAroToBKa 3aAaHNin Ha NPOEKTUPOBaHNeE,
opraHmsauma paspaboTki cheumanbHbIX PasgenoB
npoekTa, OodOpMIEHME PA3PELUNTENbHOM  JOKY-
MeHTaLuMK, 3KCnepTm3a.

2. TeXHONOTNYECKNIA UHXXUHUPUHT

MpepocTaBneHVe  3aKa3umKy CTPOUTENbHbIX W
3KCMNNyaTaLMOHHbIX TEXHONOrN BMecTe C Heobxo-
AVMOW  AOKyMeHTauuen, paspeLuatrollein ux npu-
MEHeHne, TexHOo/Norn4yeckoe MpoeKTMpoBaHue,
dbopMUpoBaHMe 3aKasHbIX cneundrkaLmin Ha TeXHO-
nornyeckoe obopyzoBaHue.

3. Mpon3BoACTBEHHbIA NHXXWUHUPUHT

Orlpe,qeneHme onTMasibHbIX METOA0B CTPOUTE/b-
CTBa, MnoArotoBka TeH,D,epHOI7I AOKYyMeHTaunnm Ha
MOCTaBKW, pa6OTbI n ycanyrm, noarotoBka npon3Boa-
CTBa 1 OpraHmsaung pa60T, HaA30p 3a M3rotoene-
HWneM, nocCTtaBkamMn wn MponsBoACTBOM, KOHTPOJb
KayecTBa CTpOUTE/IbCTBA.
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MpoekTnpoBaHMe CUCTEM BOAOCHabXe-
HUS W BOAOOTBeJeHUSA BbINOJHAETCA B
CTPOroM COOTBETCTBMWN C HOPMAaTUBHbLIMU
AOKYMEHTaMW, YaCTHbIMN TeXHNYeCKUMU
33aZ,aHVSIMN BblJaHHbIMY pa3paboTumKa-
MU TEXHONOTNYECKUX PeLUeHNIA, TeEXHNYe-
CKVMMW YCNIOBUAMK Ha MpuUcoeinHeHne K
CceTsM BOAOCHABXEHUSA N BOAOOTBEAEHUS
(ropoACKVM, 06BEKTOBBLIM U T.4.).

Moapasgensbl NPOEKTHOW JAOKYMeHTauuu
«Cnuctema BOAOCHaAbBXeHUsA» K «CucTema
BOJOOTBEEHNA» SABNANTCA 064A3aTeb-
HbIM K pa3paboTke B COOTBETCTBUMN C
pasgenom 5 nocraHosneHus lNpaButesb-
ctBa Poccuinckon depepauymm Ne 87 o1 16
¢deBpans 2008 roga «O cocTaBe paszenos
NPOEeKTHOM AOKYMEeHTaunn n TpeboBaHn-
AX K NX COAEPXKaHWIO»,

V

MpoeKkTUpoBaHMeE CNCTEM BOAOCHAGKEHUSA U KaHANN3aunm Ana KPynHbiIX 06 beKTOoB Lene-
coo6pa3Ho pa3aennTb Ha ciegyloLime NoACUCTEMbI MU KOMMIEKTbl paboueii 4OKyMeHTa-
uun:

* CuCTeMa X039CTBEHHO-MUTLEBOMO BOAOMNPOBOAA * CUCTema IMBHEBOW (40XAEBOI) KaHaNM3aumm
* CUCTemMa BHYTPEeHHEro npoTXBOMOXapHOro BOAO- * cucTema 6bITOBOI KaHanv3aumm
npoBoza

* cucTeMa NPOU3BOACTBEHHOM KaHanm3auuu.
* cuUcTeMa ropsiyero BoZoCHabXeHus

nepel-IEHb HOPMAaTUBHbIX AOKYMEHTOB, Ha OCHOBaHU
KOTOPbIX MPOEKTUPYIOTCA CETU:

+ (I 30.13330.2020 * BHyTpeHHM BOAOMPOBOA U KaHaNM3aLMs 34aHNIA

+ (CI131.13330.2012 + BogocHabxeHue. HapyxHble ceTu 1 COOpyXeHus

+ (CI132.13330.2018 * KaHanusauus. Hapy>XHble ceTn 1 COopyXeHU s

+ CI110.13130.2020 + CncTeMbl MPOTMBOMOXAPHOW 3aLnThl. BHYTPEHHMIA MPOTUBOMOXAPHLIA BO-
[0rnpoBoy,

+ CI18.13130.2020 * HapyxHoe npoTMBOMOXapHoe BOJOCHabXeHMe (TpeboBaHMSA MOXapHOW
6e3onacHoCTn)

+ CIM73.13330.2016 * BHyTpeHHMe CaHUTapHO-TEXHNYECKMEe CUCTEeMbI 34aHNI

+ CaHlnH 2.1.4.1074-01 MNMuTbeBas Boga. [MrneHnyeckre TpeboBaHNS K Ka4ecTBy BOAbI LIeHTPaan3o-

BaHHbIX CLCTEM MNUTbEBOIO BOAOCHa6)KeHI/IFI. KOHTpOJ’Ib KayectBa. [nrneHn-

(2
= I'Iepep, Ha4a/ZioM NpPoeKTUpPOoBaHUA B ob6si3aTesibHOM nopsaake npoBepsAeTca akTyaJlbHOCTb HOpMa-
d

TNBHbIX JOKYMEHTOB, a TakK>Xeé UX MTPUMEHUMOCTb K MPOEKTUPyEMOMY 06'bEKTy.



52

o0 o0 000cee coccee
oo 00 00000e coccce
eosee

IH>KeHepHble
N3bICKaHUA

[eATeNbHOCTb MO W3YUYEHUIO TMPUPOAHLIX YC/NOBUW N ¢(HAKTOPOB TEeXHOreHHOro
BO34eACTBUSA B LieNAX pauUoHasIbHOro U 6e30MacHOro UCMNoJsib30BaHMUSA TEPPUTOPUIA U
3eMe/IbHbIX yYaCTKOB B UX Npeenax, NoAroToBKM AaHHbIX N0 060CHOBaHUIO MaTepuanos,
Heo6X0ANMBbIX ANl TEPPUTOPMANILHOIO NJIAHUPOBAHUSA, NIAHUPOBKU TEPPUTOPUM U
ApPXNTEKTYPHO-CTPOUTEILHOIO NMPOEKTUPOBaHMS.

OCHOBHbIE BUAbI NU3bICKAHUIA:

* UNHXeHepHOo-reojesnyeckne
* WHXeHepHO-reonornyeckne
* VHXeHepHOo-rnjgpometTeoponornyeckme
* WHXEeHEPHO-3KOo1Iornyeckmne

* WNHXeHepHO-reoTtexHmn4yeckne

|/|H)KeHeprIe M3bICKaHNA MPOBOAATCA B pa|7|0He
NaaHNPyeMOoro CTponTeibCTBa 414 NMOoncKa U Bbl6O-
pa paunoHalbHbIX TEXHONOIM4YeCcKnx, CTponTe/b-
HbIX N1 SKOHOMWNYECKNX pELlJeHI/II7I npum peannsaunm
LleneBoro obbekTa.

BkarouatoT B cebd MHPOpMaLMo 0 cocTaBe U CBOW-
CTBax MOACTUNANOLWNX TFPYHTOB, 3KOIOMNYECKOM
obcTaHOBKe B palioHe, rMAPONOrUYeCcKMX, meTe-
OPOJNIOrNYeCcKNX YCN0BUAX B Opeosie TeppuTopun
CTPOUTENbCTBA, ONPEAENAtoT HanpaBAeHUA MUHU-
MU3aLnM GUHAHCOBLIX 1 MaTepuasbHbIX 3aTpart, a
TaK>Ke My TN CHUXKEHWS 3KOIOrMYeCKoro yLepba npu
npoBeAeHN CTPOUTENBLCTBA.

N3bickaHNs NPOBOAATCSA B COOTBETCTBUM C AeCTBY LMY HOPMATUBHbIMU AOKYyMeHTamMu. [0 pesynbTatam

NHXEHEPHbIX V3bICKAHUM BbINO/HAETCA 060CHOBaHME KOMMOHOBKU 3AaHI/IVI,

NpUHATME O06BEMHO-

MNNaHUPOBOYHBLIX U KOHCTPYKTUBHBIX PELUEHWUIA, COCTaB/IeHNE FeHepasbHOro U CUTYaLMOHHbIX MaHOB
TeppuTopuu, pazpaboTka MeponpuaTUiA MO OXpaHe 1 3aLLnUTe NPUPOAHON cpesbl U MPOEKTa NPOU3BOACTBA

paboT.
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STAIbI PABOT

MoAroToBUTENbHbI

cbop 1 nsydeHne nmetoLleinca nHoop-
MaLMu No 06beKTy, yTOUHEHME TeXHU-
YecKoro 3ajaHns

MoneBomn

2 Bble3/, Ha MeCTHOCTb C MPOBeAeHVEM
reoZesmyeckux, reonornyeckmx u
APYrnx paboT, prKcaumsa noayYeHHbIX

pe3ynbTaToB

KamepanbHbIi

3 cucTeMaTm3auns 1 obpaboTka
Nosly4eHHOV B pe3y/bTaTe NepBoro
1 BTOpPOro sTana nHopmMaumu,
COCTaBfieHVe MNNaHOoB, KapT U
APYTVIX XapakTepucTuK parioHa u
CTPOUTENbHOM NAoLLaAKM

Pa3paboTka pekomeHAaLNi

4 1 MPOrHO30B, COCTaB/IEHHbIe
3aK/OYEeHNS 1 aKTbl MPOXOAAT
COrnacoBaHme C MHCMEKTMPYHLLMN
opraHaMu permoHa m3sbIiCKaHui,
opopMneHme TeXHNYeCcKoro oT4éTa

-
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IH>KeHepHble
pacyeThbl

NMPOYHOCTHbBIE PACYETbI

* PACYéT MPOYHOCTV KOHCTPYKLMW MPOBOAUTCA C  °
MOMOLLbIO METO/a KOHEeYHbIX 3/1eMeHTOB. Pacuér-
Has MOJe/lb CO3/aeTCs B MPOrpaMMHOM KOMIIJIeK-
ce, Hanbonee NOAXoAALLEM A/IA PeLLeHNs 3a4aun,
nn6o nmnopTunpyetcs ns CAD-cuctemsl

* CTAaTUYeCKN 1 AUHaMUYeCKNi pacyeT Npornbos u
nepemMeLLeHuin ANA NPOV3BOJIbHbLIX MO CIOXKHOCTY
KOHCTPYKLMIA

PacYéT YCTOMYMBOCTU KOHCTPYKLMN NPU BO3AEN-
CTBUW BHELUHWNX CUI0BbIX $akTOpOB

pPacyéT Ha CencMOCTOMKOCTb CMOMOLLb MeTo-
[i@ 3KBMBANEHTHOW CTaTM4YeCcKOl Harpysku, ambo
JINHENHO-CNeKTpasbHOro MeTtoga cornacHo CIl
14.13330.2018

CTPOUTEJ/IbHbIE PACYETHI

* pacuyéTbl MeTaNNMYecKUX W Xene3obeTOoHHbIX  °
CTPOUTENBHbBIX KOHCTPYKLUWI, a Takke nx dyHaa-
MEHTOB B COOTBETCTBMU C gencTByrowmumm CIM u
CHwn

pacyétT ocafok ¢yHAAMeHTa OT  AelicTByto-
WX BHELUHMX Harpysok W OLeHKa XxapakTe-
pa pacnpejeneHvsi HanpskeHWin B rpyHTax C
MOZEeNNPOBaHMEM CUCTEMbI «OCHOBaHWe-GpyHAa-
MEHT-COOpY>XeHue»

FEOTEXHUYECKWE PACYETbI

¢ OUEHKa yCTOI7I‘-II/IBOCTI/I n aHannms3 Aeq)OpMaLLVII/I °
FPYHTOBbIX OCHOBaHUM npn CNOXHbIX reoaormn4ye-
CKNX N KOHCTPYKTUBHbIX YCNOBUAX

« onpejeneHve ko3pouumeHTa YCTONUMBOCTU
OTKOCa HacbINu (BbIeMKW) NN MPUPOLHOIo CKI0HA
Anst HanboJsiee oNacHOM NOBEPXHOCTU CKOMbXEHNS

pPacyéT BANAHNA HOBOrO CTPOUTENBCTBA Ha OKPY-
XKaloLLYIO 3aCTpoiky W oripegeneHve gedopma-
LMIA, YCTOMYMBOCTU B CNOXHbLIX FreoTeXHUYeCcKnx
cMcTemMax € y4€TOM COBMECTHOWM paboTbl MHXe-
HEePHbIX KOHCTPYKLUMA N UX B3aUMOAENCTBUSA C
FPYHTOM Ha 3Tanax CTPOUTeNbCTBa, IKCrIyaTaumm
W PEKOHCTPYKLMN

rMAPABNNYECKUE PACYETDI

* PacyéT rmApaBANYECKNX XapakTepucTnk TpybonpoBoaoB

* MoABOpP ONTUMAJbHbLIX CedYeHul i TpybonpoBoAa B 3aBUCKMOCTM OT BblOpPaHHOrO MPOEKTHOro pacxoja w
noTepb, OLeHKa BO3MOXHOCTM paspyLUueHns TpybonpoBoAa nNpu nepexoAHoM npoLecce (rMApaBANYecKoM

yAape), BbI3BAHHOM 3aKpbITUEM/OTKPbITEM apMaTypbl
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MopenvmnpoBaHue

Mbl OKa3biBaeM 3KCMepTHbIe YCAYTY MOAENNPOBAHWA ANA NPeANPUATUA BOAOXO3SICTBEHHOMO KOMMJIEKca,
06beAnHAs nepeoBble 3HAaHWA B 06/1aCTV MOAENNPOBAHUA C MPAKTUYECKUM OMbITOM U BbICOKMMM
HaBblkaMV B MPOEKTUPOBAHUM OUMNCTKM CTOYHbIX BOJ W MPOM3BOACTBEHHbLIX MPOLLECCOB, YTOObLI
NpejoCTaBUTb XN3HECMOCOBHbIE peLLeHs, MPOYHO OCHOBAHHbIE Ha COBPEMEHHbIX peannsax skcnayataumm
N MPOEKTUPOBAHMSA OUMCTHBIX COOPYXEHNI.

MporpaMMHble KOMMAEKCbl MOryT 6blTb MPVMEHEeHbl MpWY MPOEKTUPOBaHUK, BBOAE B 3KCMayaTauuto,
NNaHNPOBAHMM 3KCMTyaTaLMOHHbIX XapakTepuCTMKaXx.

COCTAB YCJIVT:

MOZennpoBaHue 3a1MoBbIX COPOCOB CTOUHbIX BOJ,
npv 3anMoBOM YyBeNNYEHUW HArpy3km Ha Cylle-
CTBYHOLLE OUYNCTHBIE COOPYXEHNS

npoBepka MNPOM3BOANTENBHOCTM NpU  Pasnny-
HbIX TEXHOMOMMYECKMX pexrmMax paboTbl CTaHLMIA
OYUNCTKMN

CpaBHEHVE aNnbTepHaTMBHbIX BapMaHTOB PEKOH-
CTPYKLMM CYLLECTBYHOLLMX OUNCTHBLIX COOPYXKEHUI,
KOTOpble JO/KHbI COOTBETCTBOBATL TPEGOBAHNAM
HaUNYYLLIMX JOCTYMHbIX TEXHONOT I

n3yyeHre AMHAMVKN NPOLLECCOB OUUCTKUN B Nepu-
04 MOCTYyMNAeHUs MakKCMManbHOro o6bEMa CTou-
HbIX BOJ BO BpeMsi JIMBHeN Ans onpejeneHus
HaunydLleld cTpaTern Mo akKyMy/JVpOBaHWUIO ©
OTBOZY CTOKOB

OLleHKa MOCNeACTBUIA Mepexosa Ha HOBbIV pexum
paboThl, Mpexae 4Yem OH OyaeT BHeAPEH B Mpo-
MbILLUNEHHbIX YC/TOBUSIX

onpegeneHne BAVAHUA AOXAA Ha MNPOU3BOAU-
TENbHOCTb CTAHUWM OUWNCTKU, KOrAa HEKoTopble
A3POTEHKN UAU OTCTONHUKN BbIBEAEHbI 13 SKCMY-
aTauMm Ha PEKOHCTPYKLMIO

0byueHVe onepaTopoB Ha MaTeMaTUYECKON Moe-
NN C Uenblo 03HaKOMEHMS C NOBeAeHNEM OYUCT-
HbIX COOPY>XEHUI B AMHAMMNYECKNX YCIOBUSX

BbIMO/IHEHNE CPaBHUTENIbHOIO 3KOHOMUWYECKOro
pacyéTa CTOMMOCTM 3SHEpPruv 1 peareHToB Mnpwu
pa3paboTke TEXHONOMMYEeCKoro pernaMmeHTa pabo-
Tbl COOPYXXEHUN C y4eTOM AMHAMNYECKNX YCI0BU
3KCMAyaTaLumm OUYNCTHBIX COOPYXKEHNI

BblbOp Hambonee peHTabenbHOro BapuaHTa
MOZEPHM3aLMNN OYNCTHBIX COOPYXXEHWN Ha OCHOBE
MOZENVNPOBAaHNS  anbTePHATUBHbIXTEXHONOTNYe-
CKUX CXEM OYUCTKM

BbIMO/IHEHWE HAYUYHO-UCCNeA0BaTENBCKUX PaboT
MO M3yYeHUt0 HOBbLIX METOAOB OYMCTKM CTOYHBIX
BOJ,

BM3yannsauyna AMHaMUKKM  MpoLeccoB  O4YNCTKU
CTOYHbIX BOJ A/151 OOLLEHUS C 3aKa3uMKaMM U KC-
nepTamm

ONTMMM3aLMS CPOKOB 1 CTOMMOCTU CTPOUTENBLCTBA
Ha OCHOBe MOZeNNPOBaHNA NOCTeNeHHOro BBOAa
OUNCTHbIX COOPYXXEHWIA B KCMAyaTaLMo

CHUWXXEHWEe CTOMMOCTU OMbITHO-MPOMBbILLNEHHbIX
NCABITaHWA NpY anpobaLmin HOBOW TEXHUKN 1 Tex-
HO/IOMNI 33 CYET YMeHbLUeHV 06 bEMa HAaTYPHbIX
3KCMEepPUMEHTOB 1 1aboPaTOPHbIX NCCAeA0BaHN

NMPOYUE YCNYTI:

pa3paboTka 6anaHCOBbIX CXeM
aBTOPCKUIA Haj30p
obcnenoBaHMsA
MyCcKO-HanajouHble paboThbl

wedMOoHTax

paboTa Mo nammHaumm
ayauT
CTPOW-KOHTPOJb

nponsBoACTBO Mo I/IHAI/IBI/IAyaI'IbeII7I 3aKas3
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Ana 3amMmeTokK
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HOBbLIE TPYBGHbLIE
TEXHOAOT MU

Oduc npogax

A=) MockBa, ynnua LLlenknHa, zom 51/4, cTpoeHue 1

Q¥ +7499940 14 04

info@ntt.su
MponsBoAacTBO

MockoBckasi 061acTb, I. [epecseT, W. MockBa-ApxaHrenbck,
<2 3aBOJ KOMMO3UTHbIX Mateprnanos, 4oM 1

(] www.ntt.su




