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PAO "EOQC Poccun™

OAOQO "Obpenqunenue BHUIIN»nepromnpom”
Xoaguar "COBbH"

MexayHapoaJHbINA LIEHTP NEHOOETOHHBIX TexHoJaoruu (MLILIT)

TUITOBBIE PEHHLIEHU S ITPOKJIAJIKU TPYBOITPOBOJIOB
TEIIJIOBBIX CETEU B U3OJISIIIUU 13 ITIEHOBETOHA "COBBU"
JINMAMETPOM Jly 50-600 mm.

KOHCTPYKIIMHA U JETAIU
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[IpenucnoBue:

OaH0M 13 Han00JICE AKTYAVIbHBIX IIPOOJIEM IIPH HCIIOJIb30BAHUM PA3JIMYHBIX TCINIOM30JIIIHOHHBIX MAaTEPHUAJIOB I U30JISALUA TPYOOIIPOBOIOB SBJICTCA HA3KAS
TEPMOCTOMKOCTD CYLICCTBYIOIINX TEIUIOU3OJISAIIMOHHBIX MATEPHAJIOB , TAKUX KaK, IICHOIIOJIMYPETaH, IICHOIIOIUATUICH U IPYTHUX BCIICHCHHBIX MMOJIUMEPHBIX
TCILUTION3OJIAIIHOHHEIX MATECPHUAIIOB, 4 TAKXKE IMOBLIIICHHAS yCalKa MUHCPAIIOBATHBIX H3ICIHNH C MMOCICAYIOIICH IOTEPEH UMM TCIUIO3AIUTHBIX CBOUCTB . Kak
IIPABUJIO, BCE TEILIOU3OIAIMOHHBIC MaTEPHANIbI TPEOYIOT 00S3aTEILHOM 3aIUTEL OT YBJIAXKHECHHS ¢ MOCTOSHHBIM KOHTPOJIEM BIIAXKHOCTH MaTEpHalla , TaK KaK
OTCYTCTBHE IMMOCICAHErO MPUBOJIUT K YXYAIIICHUIO TCIIOU3OIALMOHHBIX CBOMCTB , ACCTPYKIIUH MOJIUMEPOB U KOPPO3HHU CTAIBHEIX TPYO. IIpu moxapax
INCHOIOJUYPETAH U APYTHE H3ACIHL U3 INIACTMACC BEIACTIOT KPAaHE SAOBUTHIN JBIM OMACHBIM A1 4eI0BeKa . CyIIeCTBYIOMUE TEIUION30SIIMOHHEIEC MATEPHAIIEI,
CIIOCOOHBIC 00ECIICYMBATH HAJICKHYIO TCIIOBYIO 3alIUTyY TPYOOIIPOBOAOB JIUTEIHFHOE BpeMs U 001aar0Mue HEOOXOAMMON TEPMOCTORKOCTBIO ,
M3rOTABIMBAIOTCA B BHJIEC CKOPIIYII U3 IEPIUTOCTOHA , ICHOCTEKIIA U IPYTHUX HEOPraHUIECCKHUX MATEPHAIIOB, HMEIOT BEICOKYI0 CTOUMOCTh M HEOOXOUMOCTB
M3rOTOBJICHHUS B 3aBOJACKHX yCIOBHAX. K 0oJiee IenIeBbIM TEIUIOM30IAIHOHHEIM MaTepHalaM OTHOCHTCS IIEHOOETOH . IIEcHOOETOH HE TOIBKO 00J1agacT BEICOKOH
aNre3UCH K METAILTY, HO TAKXKE OTHOCUTCA K MaTepHUallaM ¢ MACCUBUPYIOIIIMMH CBOMCTBAMH I10 OTHOIIICHUIO K METANIMYCCKUM TpyOaM . IIeHoOeTOH MOXKeT
M3rOTaBIMBATHCS HA OCHOBE MOPTIAHALIEMEHTA WM APYTUX MUHEPAIBHBIX BSKYINUX , 9TO MO3BOJIET pAaCCMAaTPUBATh €ro Kak MaTeprai, 001aaaroIuid BEICOKOM
TEPMOCTOMKOCTBIO, BOIOCTOMKOCTBIO, C IIOCTOSHHBIM HA0OPOM IMPOYHOCTH,, IIOBBIIEHHON JOJTOBECYHOCTBIO, C BO3MOXKHOCTBIO IPUMEHECHHUS IS TEILIOU3OJISIIINH
TpyOOIIPOBOZOB 1 000pYIOBaHHSA ¢ TeMnepaTrypol TertoHocHuTeEII 300°C u Belme. OTO MOATBEPKAACTCI MPAKTHICCKUMH IIPUMEHECHUSIMH TPyO ¢ aBTOKIIABHOH
ApPMOINICHOOCTOHHOM U30JILIMEN, BEITYCKAaeMBIX M30isamoHHbIM 3aB0oIoM (CankT-IleTepOypr) ¢ 1947 rona.

Texumonorna COBBU npeanonoraeT HCooab30BaHNUE MOOMIBHBIX KOMILICKCOB , ITIO3BOISIOIIMX IPOU3BOAUTE HA O0BEKTE TEINTOU3OIAIHOHHBIM
IICHOOETOTOH CpeaHEH ILTOTHOCTHIO 200 KI/M> M HHXKE € 3aJIMBKOHM €r0 B MEXKXTPYOHOE IIPOCTPAHCTBO € IOCICAYIOIIHUM TBEPJACHUEM B €CTCCTBCHHBIX YCIIOBUAX U
¢ opMHUpPOBaHMEM HA TOBEPXHOCTH TPYOOHPOBOAA JOITOBEYHOIO , TEPMOCTOMKOI0 TEINIOU3OIALMOHHOIO CII0S .

OTIHYUTEIEHON 0COOCHHOCTBIO JAHHOM TEXHOJIOTHH SIBIETCA €€ MOOMIIBHOCTD , TaK KaK 3aJIMBOYHAs] KOMITO3ULIMS IIPOU3BOJUTCA HEIIOCPEACTBEHHO HA
00BEKTE CTPOUTEIBCTBA, 4 TAKKE, YTO HE MEHEE BAXKHO, IIOABJISIETCS BO3MOXXHOCTh IPOU3BOANTE PA0OOTHI B 3MMHHUM IEPHO/ IIPA OTPUIATEIBHBIX TEMIIEpATYpaX M0
- 25°C. IIpu 3TOM He TpebyeTcs HaIu4dusa 0CO00ro IPOYHOro HAPYKHOIO ¥ TEIUIOU3O/IALMOHHOIO HOKPBITHUA XapaKTEPHOIro I M3rOTaBIMBAEMBIX B 3aBOJCKHX
YyCIIOBHSIX TPYO ¢ apMONICHOOECTOHHOM M30JSIIUECH HEOOXOUMOTO I CO3/IaHUS YCIOBHM UX TPAHCIOPTHUPOBKHU M MIOTPY304YHO -Pa3rpy309HEIX OIICPAITHH.

HacTosmuii ans00M TUIIOBBIX PEIMICHUM CO3/1aH Ha OCHOBE craHaapTa opranu3anun CTO-005-50845180-2007 "Temnon3onsius TpyOOIIpOBOIOB 1
000pyZ0BaHHS HEABTOKJIABHBEIM MOHOJIHUTHBEIM IIeHOOeTOoOHOM "COBBH"", marenTa Ha nmone3nyro Moaeiab Ne 68092 "YcTpoHCTBO TEINIOU30IAIIMH TpyOonpoBoaa ",

3a9BOK Ha n300pereHne "Cnocod M ycTpoucTBO TeImmon3osanuu TpyoompoBoga” - Ne 2006144431 /Poccus/, mexaynapogaou 3assku PCT/RU2007/000049,
3a9BKHA HA HHHOBAIMOHHEIM nmaTeHT Pecnyommku Kaszaxcran Ne 2007/2029.1

Ans00M pa3pabOTaH ¢ y4€TOM COBPEMEHHBIX TCILACHIMM B MIPOCKTUPOBAHUM IIPOMBINUICHHOM TEIUIOBOM M30JSIMHA H PCKOMEHIAIUH MEXKIYHAPOJHBIX
OPraHU3alMi 110 CTAHAAPTU3AUNA 1 HOPMHPOBAHHUIO , KUCIIOIb30BAaHEI HOPMATHBHBIC MAaTCPHUAJIEI BEAYIUX POCCHMCKHAX U 3apyOCIKHBIX KOMIIAHHUM ,
yU4TCH |7/-IETHHUM OMBIT IPUMCHECHUS NCHUCTBYIOMUX HOPM IIPOCKTHBIMHU U SKCILTYATUPYIOMIUMHU Opranu3anuiaMu Poccuu , 60-JIE€THHUM OIIBITOM IPUMCHECHUS
apMONICHOOETOHA B PA3JIMYHBIX 'PYHTOBBIX YCIOBHAX B HMEIOMIMMCS OIBITOM TEILION30JIIIUH I1aporpoBoA0B 0 TexHouaorunu "COBBH" na Kupumckom
HedTeneperonHoM 3aBoae, Cankt-IIerepOyprckom 3aBojae JIODM3 u apyrux oObEKTax.

AJE00M CONEPKUT TPEOOBAHUS K TEILION3OJSAIAOHHEIM KOHCTPYKIIASAM , M3ACIIMAIM U MAaTEpHUAJIaM, BXOIAIUMH B COCTaB KOHCTPYKIIMKA, 00OCHOBAHBI
TpeOOBaHMA MO 0€30MACHOCTH, HAZICXKHOCTH, SKOJOTHIHOCTH HU30JISAIIHM.

[IpuBEICHHBIC THIOBEIC PEIICHUS SABIAIOTCA HHTCIUICKTYalIbHOH COOCTBEHHOCTHIO XomauHra "COBBH".

[To BCeM BOompoCaM CBA3aHHBIM C MCHOJB30BAHHEM IIPHUBEACHHEIX B albOOME JAHHBIX , a TAKKE HHBIX CIIydasx oOpamarkes mo aapecy: 191123, Canxr-IIeTepOypr,
yi1. HaKoBCKOro, 440, od. 22 , 8(812) 275-46-92.

B CBs3M ¢ T€M, YTO JAaHHEIM AJIbOOM H IIPHUBEICHHEIC K HEMY TEXHUUYECCKHUE PEIICHHS SBJISIOTCS HHTCIUICKTYAJIbHON COOCTBEHHOCTBIO , €70 TUPAXHUPOBAHHE,
HCIIOJIb30BAaHUE U HCIIOJb30BAHUC IIPUBECACHHBIX B AJIbOOME TEXHHUYCCKUX PEIICHUM 3alIpeiacTca 0€3 CoriacoBaHus ¢ pa3padOTYMKaMH .

KonmupoBaHne 1 BHECEHUE N3MEHCHUM 3AIIPEIICHO .

B pa3pa0Ootke npuHuMaim ydactue: 1.T.H. B./l. Bacunses, A.B. CemmBepcros, a.1.H. I'.X. YMepkun,llogeTHbii ctpoutens Poccun T.D. MupoHOBa,
HN.A. JlyageimeB, A.1.BoiakoB
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COHEPXAHUE

IlosscHuTEeIpbHAA 3aIIUCKA.

TpyOs1 B n3oisamuu u3 116 "COBBHU" B monusTiiieHOBOM 00010UK

Tpy6s1 B uzomsamuu u3 I1b "COBBH" B mONHU3THICHOBOM 000T0UKE

C YCUJICHHUSMH.

TpyOs1 B m3omgumu u3 I1b "COBBHU" B 000m049ke U3
OIIMHKOBAHHOM CTaJIH.

H301mpoBaHHBIE OTBOIBI TPYOOIPOBOIOB.
TpOMHUKH IpSIMBIC PABHOIIPOXOIHBIE.
TporHUKY IpsAMEIE Pa3HOIIPOXOIHEIC.

Komnencarop cunb@onunii y 50-400mm Tyasckoro
NaTPOHHOT'O 3aBO/A.

Komnencarop cuiibpoHHEIN [y 50-400MM AO "MeTtankoMmi".

OceBbIe CHIB(QPOHHBIE KOMIICHCAIUOHHEIE yeTpoucTBa (CKY)
000 "U30n1auHMOHHBIE TEXHOJIOTHH .

[IOMATUIIEHOBBIE COSIMHUTENIBHBIE TEPMOYCAKUBAIONIUAECS
MAaHKCTEI.

H3omsammsa cteikoB TpyO Jy S0 - 1000MwMm.

MydTHI pa3pe3Hbie IpUBapHLIC NONUITHICHOBBIC (PIIII)
IS M30JIIHH CTHIKOB TPYO.

Cxoup3d1mas XOMyTOBas onopa i TpyoonpoBooB J1yS50-80mm.

Ckonp3sImas XOMyTOBas omopa I TpyOompoBOIOB
J1y80-600MmMm..

Ckop3d1ias XoMyTOBas oIropa Jiis TpyOompoBOI0B
Jy50-600mM B (pyTasapax.

Y CTPOUCTBO HEMOABIDKHOM IIIUTOBOU OOpBI. BapuasT 1.
Y CTPOMCTBO HENOABMXKHOM IIUTOBOU ONIOpEl. Bapuaxr 1.
COopHBIC KETI€300€TOHHBIC IUTHI HEMOABHXXHBIX OIOP.

HenonsmxHasa cOOpHas NUTOBas omnopa.

H30511pOBaHHBIC 3JIEMCHTHI 3aBOJICKOTIO U3rOTOBICHUAA JIJIA
HEMOABMXKHEIX oItop JyS50-400MM..

H301upoBaHHEIEC 3IIEMEHTEI 3aBOACKOrO U3rOTOBICHUS JIS
HenOABWKHBIX orop J[yS00-600mMM. MeETaIuUIOKOHCTPYKITUH.

CTaqbHOM JIEMEHT M1 HENOABHXKHBIX onop yS0-600MmM.
MeTaluIOKOHCTPYKIIHH.

HenmoasmkHas cOopHas mUTOBas Onopa Ha yCerinue 0o 135T.
Hy50-400MmMm.. COOpOYHEIN YEPTEK.

HenmoasmkHas cOopHas IMTOBAA OMOpa HA YCHIIMEC 10 25T.
J1y200-400MMm. COOpOYHBIN YEPTEK.
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313.TC-017.026

313.7TC-017.027
313.TC-017.028

313.TC-017.029

313.7TC-017.030

313.TC-017.031
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313.TC-017.033
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OBbO3HAUYEHHUE HAWMMEHOBAHHUE . OBbO3HAUEHHUE HAMMEHOBAHHAE .

313.TC-017.000.113

HenoasrxHas cOOpHas nuTOBasA omopa Ha ycuiaue a0 S0r.
JyS500-600Mm. COOpOUHBIN YEPTEIK.

Y CcTaHOBKA 3aIBIDKEK B KOJIOIIIAX.

Y CTpOMCTBO IIPHUAMKA B TPAHIICE JJIS CBAPKH TPYOOIIPOBO/IOB.

beckaHanbHas IpOKIaaKa TPyOOIPOBOOB IIPH BEICOKOM
YPOBHE I'PYHTOBBIX BOJ. BapuaHr .

beckaHanbHAsA MpoKIagKa TPyOONPOBOIOB IIPH BEICOKOM
YPOBHE I'PYHTOBBIX BOI. Bapuanr Il.

Y CTpOMCTBO TPAHILEH C KPEIUICHUEM I OCCKaHAIBHOM
MPOKJIAIKHA TPyOOIIPOBOIOB.

Y CTpOMCTBO TPAHIIIEH C KPCIICHHEM LI OCCKaHAIBHOM IIPOK-
KA TPyOOIIPOBOAOB IIPH BBICOKOM YPOBHE I'DYHTOBEIX BOJI.

Y CTPOHUCTBO TPAHIIECH C KPECILICHUEM IS KAHAJIBHOU IIPOK-
KA TPyOOIIPOBOIOB.

Y CTPOUCTBO TPAHILIECH C KPEIIJICHHUEM I KAHAIIBHOM ITPOK-
K| TPyOOIPOBOAOB IIPH BEICOKOM YPOBHE I'PYHTOBEIX BO/I.

Y CTPOUCTBO TPAHILEH C KPEIUICHHUEM JJIS1 IPOKJIAIKA
TPyOONPOBOIOB B (PyTIISpax.

KoHCTpyKIusa COnpsXeHUS OCCKaHAIBLHOH ITPOKIIAIKH
C KaHAJIOM.
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IHNOJACHUTEJ/IbBHAS 3AIIUCKA

1. O0Omias 4acTs.

TuroBeie TEXHUYECKHE PEIICHUS T10 IIPOCKTUPOBAHUIO U CTPOUTEIBCTBY TEILIOBBIX
CECTCH B M30JILIMHA U3 MOHOJIMTHOrO 3aauBo4HOro nenodberona "COBBU" nanee (11b)
s Tpy6o Jly50-600 MM paspaboTaHsl IS IPUMEHEHMS B pallOHAX, HMEHOIIHX
PACYETHBIC TEMIIEPATYPhI HAPYKHOTO BO3ayXxa 10 MUHYC 47°C.

Texunueckue pemenns pa3pad0TaHEI I ABYXTPYOHBIX BOJSHEIX CETEH, PaOOTaIOHX
C PaCYCTHBIMHM IapaMeTpaMH ropssacii Boasl: padbounM gasiacHueM Py 1,6 Mlla,
temieparypou 10 150°C.

TunoBeie perntenus pa3pad0TaHbI Kak IS II0A3eMHOM O€CKaHAIILHON W KaHAITLHOM
IPOKJIAAKH TPyOOIIPOBOAOB, TaK U JJI HAA3€MHOM MPOKJIAAKA HA OTJCIBHO CTOSIMX
OIopax wWiM dCTtakanax. IIpy 5ToM KOHCTPYKIMSA U30JIAIIMHA TEILIONPOBOAA OTINIACTCS
BHUIOM PEKOMEHAOBAHHOI'O HAPYXKHOI'O 3aIATHOIO MOKPBITHA IMTOBEPX U3oiauu u3 11b
B 3aBUCHMOCTH OT XapaKTepa MPOKIaaKu TPyOOIIpOBOAOB (HaA3EMHAas HUIIH
IOA3EMHas).

[Tpu mpoeKTUPOBaHUM 1 CTPOUTEIHCTBE JOIDKHBI COOII0IaThCS TpeOOBaHUS
IEUCTBYIOIUX HOPMATUBHBIX JOKYMEHTOB:

- «IIpaBuna ycTpoucTBa U 0€30aCHON SKCIUIyaTalluy TPyOOIPOBOIOB Mapa M ropsacu
BOJBDY, YTBEPXKACHHEIE | ocroprexHan3zopom Poccuu;
- CHull 41-02-2003 «TemnoBsie ceTH. HOpMBI IPOCKTUPOBAHUAY ;
- CHullI 3.05.03 - 85 «TemmioBeie ceTH»;
- CHulI III - 42 - 80 «MaructpansHbie TpyOOnpoBoabl. IIpaBuna mpon3BOaCTBA U
IIPUECMKH PadboOT.»;
- CHull 41-03-2003 «TemnoBas u3omsius 000py10BaHH B TPyOOIIPOBOIOB» BBEACH
noctaHoBiIcHUEM 1 occTpost Poccuu 18 - 80 oT 31.12.1997 r.;
- «CBog nipaBmi1 CII 41-103-2000 «IIpoekTupoBaHue TEILIOBOM HU30JIALIUA
000pynOBaHU U TPYOOIIPOBOJOBY;
- CHull 2.01.07-85 «Harpy3ku ¥ BO3IEUCTBUSY ;
- CHulI 2.02.01-83* «OcHOBaHMs 34aHUN H COOpYKeHHI». HOpMBI IpOEKTUPOBAHHS,
- PykoBoasmui JOKYMEHT IO IIPUMECHCHHIO OCEBBIX CHIIBL(DOHHBIX KOMIICHCATOPOB
(CK CKTB) no texandeckum ycaoBusMm TY 5-98 usaam 300260.029 TY u
CHIb(POHHBIX KoMNeHCAaTOPHBIX YCTPOHCTB (CKY CKTD) 110 TEXHHYECKUM YCIOBHIM
msHII 300260.033 TY npennpusartusa I'YII « KoMiieHCaTOp» IIpH IPOCKTUPOBAHUH,
CTPOUTEJILCTBE U DKCIUIYaTAIlMH TCILIOBBIX CETECH ;
- CTO- 005-50845180-2007 Temnousonsaiusa TpyOOIIpOBOIOB U 000PYJOBaHUS
HEaBTOKJIaBHBIM MOHOJIUTHEIM IleHoO0eTouoM "COBBH";

- PyKoBOIAINIMH JOKYMEHT I10 IIPHMEHECHHIO OCEBBIX CHIIB(POHHBIX
KOMIIEHCATOPOB, HEMOABMXKHBIX OIIOP U 3JEKTPOCBAPHBIX MY(T C
[IOBBIIICHHBIM YPOBHEM I'PYHTOBBIX BOJ H3TOTaBIMBAEMBIX

00O "H3ossmumonHsie TexHOMoruu ' (r.Cankr-IlerepOypr).;
- [IpaBuna noxapuoii 6€30MacHOCTH IIPH IIPOBEJICHUH CBAPOYHBIX U JIPYTHX
OCHOBHBIX pabOT Ha 00BbEKTaX HapoaHoro xosgucrea» I 'YIIO MB/I Poccun,
- HopMaTuBHO-TEXHUYECKAS TOKYMEHTALIMS 110 HOMEHKIATYPE COOPHBIX
KENe300€TOHHBIX KOHCTPYKIUM KaHAIOB, KAMEP, HEIIOABMXKHBIX OIIOD,
[IPUMEHAEMBIX B CTPOUTEILCTBE TEILIIOBBIX CETEH.

1.5. Texandeckue penreHnsa pa3padOTaHEI C UCIIOIb30BAHUEM
MaTEpHAIOB, 0000IIAIOIMKX OTCYCCTBEHHBIN H 3apyOCKHBIN OIBIT
IPOCKTHPOBAHMS, CTPOUTEIHCTBA M SKCILTyaTaIlui IIPEeIBApUTEIHHO
HN30JJMPOBAaHHBIX TPYOOIIPOBOJOB TEIIOBBIX CETEH B CHCTEMAX
[CHTPAIM30BAHHOIO TEeIIOCHA0KeHHA (LI T).

1.6. IIpu pa3paboTke HCIOIB30BaHbI MaTepHalbl M KaTaaoru @upMbel LOGSTOR
ROR (Jlanms), a Taxkxke EBponeiiCKoM acCOIMAINH IMPOU3BOAUTEICH TPYO
s LT (I'epmanust) 6e3 mpoBeacHNA Ha JaHHOM CTaJHUM JOIIOJIHUTEIBHBIX
HCCJICNOBAHNU U UCIIBITAHWH.

1.7. Marepuainsl anb00Ma IMOIJICKAT YTOUHCHHIO U KOPPEKTUPOBKE B
JAIIBHEUIIEM 110 PE3YIbTaTaM SKCIUIyaTAllMM U 110 MEPE HAKOIUICHHUS OITLITA
IIPOCKTHPOBAHHS M CTPOUTEIBCTBA TEILNIOBBIX CETEU B M30JsMH 11b.

1.8. beckananbHas MPOKIIAaKa TEIUIOIPOBOAOB B H30aauu U3 I11b
PEKOMEHAYETCA IIPHU CTPOUTEIBCTBE TEIUIOBBIX CETEH B HEMIPOCATOYHBIX
I'PYHTAaX C €CTECTBEHHOH BJIRXKHOCTBHIO HJIM BOJAOHACHIIICHHBIX U
IIPOCAAOYHBIX I'PYHTaX 1 THIIA.

1.9. IIb 6€3 HapyXHOH I'HAPOU3O0IAITHOHHON 000JI0UKH MOXKET IIPUMEHSATCS IIPH
MCIIOJIb30BAaHUM JIJI TPAHCIIOPTUPOBKHU TEINIOHOCUTEIS MOJIMMEPHBIX,
aCOOIICMCHTHBIX, YyTYHHBIX TPYO.

ITO MOXKET OCYIIECTBIATCS mpH 3aMBKe I1b BO BpemMs Oe3kaHaILHOM
IPOKIAJIKH HEIOCPECACTBEHHO B TPAHIIICIO WM 00pa3oBaHus u3 I11b
TEILIOMU30JIAIMOHHOM ILUIATEI HAJl YIOKEHBIM TPYOOIIpOBOAOM. TOJIIIUHA 1
IJIOTHOCTH HU30JISIMH OIPEACIIACTCA UCXOI UX TEMIICPATYPHBIX PEKHUMOB
TEIUIOHOCHUTEIA ¥ KIMMAaTUUECKUX YCIIOBHUH.

B ——— 313.TC-017.000 11

Tunoseie pemeHus
POKJIAZAKH TPYOOIIPOBOIOB

'

OAO "OO0peamHeHHE
BHHUI13ueprompom”

JXyKoBCKas
Maxkaposa

[ImemEICKas . I

TEILIOBBIX CETEH B H30JIALIUH
13 MIEHOOETOHA
apramerpoM Jly S0-600 mMm

IlosicuuTEeIpbHAA 3aIIMCKA
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1.10. IlpoexTupoBaHUE U CTPOUTEIBCTBO TEIUIOBBIX CETEH B YCIOBHUAX
CEBEPHOM CTPOUTEIILHOU 30HBI HA TEPPUTOPUM PACITPOCTPAHECHHUS
BCUHOMEDP3JILIX TPYHTOB, MOHTAX M BO3BCACHUEC KOHCTPYKIUM,
[IPEAHA3HAYCHHBIX JJIS SKCILUIyaTalluy B YCIOBUAX HU3KMX PACUCTHBIX
Temneparyp (Hmxe MUHYC 40°C) 1OIDKHBI BEIIOIHATHCS B COOTBETCTBHH
CO CICAYIOIUMH TPEOOBAHHUIMH HOPMATHUBHBIX JIOKYMEHTOB, IOMHAMO
BBIIIIE IICPCUNCIICHHBIX:

- CHullI 2.02.04-88 «OcHOBaHUA M (pYHAAMECHTHI HA BEYHOMEP3JIBIX
TPYHTAX»;
- CHulI 3.02.01-87 «3eMIsiHBIE COOPYKEHHUS, OCHOBAHUA U (YHIaMECHTBD).

2. Homenknarypa ctanbHbIX TPYO M u3aenui. OU3HKO-MEXaHHYECCKHE CBOMCTBA

m3oisiiu u3 nneaooerona "COBBH".

2.1.  Jli1s CTpOMTEIBCTBA TEILIOBEIX CETEM C UCIIOIb30BAHUEM TPYOOIIPOBOIOB B
TCIIOTUAPON3OJIILNY U3 IICHOOETOHA M 3aIMUTHOM 000JI0YKOM 3aBOAOM
M3rOTOBUTEIEM JOJDKHBI IIPUMEHATHCS CTAIBLHEIEC TPYOEI, OTBEYAIOIHE
TpeOOBAHMAM CTAHAAPTOB U TEXHUYECKHUX YCIOBHUM, PErIaAMEHTUPOBAHHBIX
«IIpaBuiiamMu yCTpOMCTBA U 0€30IIaCHOM DKCIUTyaTauu TpyOOIIpOBOIOB
[mapa ¥ ropsa4yey BOAbDY, YTBEPXKIACHHBIMU 1 ocroprexnaazopom Poccumn.

2.2. IlpuMmeHeHue TpyOOIIpOBOAOB, HEYKa3aHHBIX B «lIpaBHiiax yCTpOHCTBA U
0€30IMacHOM YKCIUIyaTalluu TPyOOIpPOBOAOB Iapa U ropssucid BOAbD)
IOIIYCKAETCA TOJBKO C paspeicHua PocTexHaa3opa Ha OCHOBAaHUU
[IOJIOKHUTEIBHOI'O 3aKIFOYECHUS CIEIHAIN3UPOBAHHOU

Hay4HO-HCCIea0BaTeabCckoM opranu3amui (11.3.1.3. «lIpaBun») - HIIO
HKTHU i HITO ITHUUATMALILL

2.3. Jl7s padOHOB C PACYETHOM TEMIIEPATYPOH HAPYKHOT'O BO3ayXa 0 MUHYC
30°C BO3MOXXHO IPUMEHEHUE TPYO M3 YIIIEPOAUCTHIX CTAJICH
00bIKHOBECHHOTO KadecTBa Mapok Ct3cmS (I'OCT 380), C120, Ct10 u 1012
(I'OCT 1050).

JII CEBEPHBIX PAiOHOB C PACUCTHOM TEMIICPATYPOH HAPYKHOI'O BO31yXa
-0 MUHYC 40°C DONMyCKarTCI K MPUMEHECHHUIO TPYOBI TOIBKO U3
HU3KoJerupoBaHHEIX crajierd Mapok 171°C, 171'1C (I'OCT 19281), 17TT'1CY
(TY 14-1-4248).

J1J19 palOHOB C PACYETHOM TEMIEPATYPON HAPYKHOI'O BO3AyXa HHUKE
MuHyC 40°C cieayer npuMeHATh TpyOHs! U3 cramu Mapku O91°2C.

2.4 ToammHAa CTEHKH CTAJIBLHOM TPYOBI OIPEACIIACTCS IO HOpMaM pacueTa

2.5.

TpyOOIPOBOIOB Mapa B rOpsiu€i BOALI HA MPOYHOCTh B 3aBUCHUMOCTH OT
[IapaMETPOB TCIUIOHOCUTEIIA M MAPKHU CTAIH TPYOBI C YIETOM IPUHHUMACMBIX
TEXHUYECCKUX PEIICHUHN U PACCTOSHUHN MEXKAY HEMOABHUXHBIMUA OIIOPAMH.

PacyeT MUHMMAaIBbHOM TOJIIIUHBI CTCHKH TPYOBI 0€3 ydeTa BHEIIHHX HArPY30K,

IIPOU3BOMNTCS 110 (hOpMYyII€:

P/1H

50061p | TAe

Sp=
Sp - MUHMMAJIbHAS PACUYE€THAS TONIIMHA CTCHKH TPYOBI, MM;
P - pacueTHOE U30BITOYHOE JABICHUE CPEIBI, KI'C/MM?;
J[H - Hapy>KHBIY JUaMETP CTAJIbHOM TPYOBI, MM;
C - npubaBKa K MUHUMAJIBHON PACUCTHOM TOJIIHUHE CTCHKH, YYUTHIBAIOIIAS
MHHYCOBBIC OTKJIOHECHHS IO TOJIUHE CTAJILHOIO JIMCTA, NCKAXKCHUS
rCOMETPUYECCKUX Pa3sMEPOB IIPU THOE TpyO (IPUHUMAETC 110 TA0IUIaM), MM;

0 - JomyckaeMoe HampsHKEHHE COOTBETCTBYIONIEH MApKH TPYOHOM CTaIH, KI'C/MM 2,

IToydeHHas BeIHYMHA OKPYTIIAETCS 10 OIMXKaMILIEr0 pa3Mepa, IMEKOIIEroCs B
COpPTaMEHTE.

DaKkTUYECKYIO BEIUYHHY TOIIIUHBI CTCHKH TPYOBbI PEKOMEHAYETCA YBEIUIHMBATH
[IPOTHUB PACYCTHOM HA 1 MM B IIEIIX KOMIICHCAIIUX YTOHBIICHUA CTCHKH OT
BJIMSIHUSI BHYTPEHHEHU KOPPO3HHU.

Hwxe npuseneH nepedeHs I'OCT'oB TY Ha cranbHbIE TPYOBI, pEKOMEHIYEMEBIE K
IIPUMEHECHHIO IIPU CTPOUTEIBCTBE TEIUIOBLIX CETEU B U30JALIMH U3 [1b niis
PAaCCMATPHUBACMBIX APAMETPOB TCIUIOHOCUTEIIA.

313.TC-017.000.113

®opmar A3

JInct

>




Tag 1 2.6. TexHOMOrHs CBAPOYHBIX PA0OT U MPEACIbHBIC OTKIOHCHHS COOPOIHBIX
a0OmuIa

CIUHUIL U JETaJICH TPyOOIIPOBOIOB JOJIKHEI OTBEYATh TPCOOBAHUAM
Heobxoxumeie f10101I- «IIpaBmi ycTpoiicTBa U Oe30macHOM SKCILTyaTal[uu OOITPOBOIOB I1apa U

IF'OCT wiu TY Ha Tpy6si 1 | Mapka, TOCT  |HuTe/IbHBIE HCITBITAHMUS, b » ycIp ILTydalall | TPYOOIIPpOBOA p

XapaKTEPUCTHKA TPY i TY cTam | me mpe/TycMOTpEHHbIE ropssucu BoabsD» I ocroprexuanszopa Poccun u CHull 3.05.03-85

I'OCToMm umu TV «TermmoBrIie ceTny).

JuameTrp TpyOBI

110 YCIIOBHOMY
npoxonay y,Mm

50-400 ['OCT 10705-80 Cr10, C120 HUcneiTanue Ha 3arud

TpyGE SEKTPOCEAPHEIE FOCT 1050-88 |0 TOCT 3728.78 2.7. JlommyCK KpYyTJIOCTH «a» B JII06(())M IONIEPEYHOM CCUCHHH I'HYTHIX YYaCTKOB
MpAMOIOBHbIE Tepmuuecku | BCT3cnS TPY0 He JJOJDKEH NPEBHIIATE 8%. |
obpaboTaHHBIC TpyIIEI B I'OCT 380-88 = Z(I[max-ﬂr.nlll) x100%, rze
JIimax+/Imin
>0-400 Ty 14-3-190-82 Crlo, €120 Jimax u JImin COOTBETCTBEHHO HAHOONIBIIHM ¥ HAMMEHBIITHHA HAPYKHEIE
Tpy6r 6ecmioBHBIC ropsiue- | [TOCT 1050-88 6
et OPMPOBAHHEIE TAaMETPBI TPYOBI (MM), H3MEPECHHBIE B OJJTHOM MMONEPEYHOM CCYCHUH, HMECIOIIEM
HanOOIBIITAE OTKIOHCHMSI.
50-100 ['OCT 8733-87 Crl0, C120 HcnriTanue Ha 3aruod
TpyOst 6ecmoHbIe TepMudec- | [OCT 1050-88  |mo I'OCT 3728-78 2.8. YTOHBIICHHE CTCHKH TPYOBI «B» Ha THYTBHIX y4acCTKax OIpeaensieTcs no ¢gopmyie:
Ki 00paboTaHHBIC C moATBEPXKICHHUEM q :
H-Smin
cepTe(pMKaTaMH Mpec- B= ———— x100%, rae
1a TEKY4ECTH SH

SH- HOMUHAJILHAS TOJIIHHA CTECHKHU IIPAMOH 6BI B MM. Smm - MUHUMAJIBHAs
500 I'OCT 20295-85 Ct20 HcnibiTanue CBapHOTo H P TPy ‘

TpyOn1 3neKTpOCBapHEBIE ['OCT 1050-80  |mmBa Ha 3aru6 (a>80°C) TOIHAA CTCHKH HA THYTOM YI4CTKC TPYOEL, MM. -
IpAMOIIOBHEIE TepMO06pado- | 17T'C, 17T1C Ha YIAPHYIO BA3KOCTE 3HA4YCHUE «B» HE NJODKHO nMpeBbIaTh 30% OT HOMUHAIIBHOX TOJIIIUHBLI CTCHKU

TaHHLIE, THII 3 'OCT 19281-89 TPYOBHL.

2.9. DnekTpocBapHBIC TPYOEI CO CIIMPATIBHBIM IMBOM JOIIYCKACTCSI MPHUMEHATH TOJIBKO

500 ['OCT 20295-85 Cr20 YlcrkITaHAC CBAPHOTO Ha IIPAMOJIMHEHHBIX yJ4aCTKaX TPyOOIIPOBO/IOB.

TpyOnI 37IEKTPOCBApPHBIE CO I'OCT 1050-80 |mmBa Ha 3arn6 (a>80°C)

CIIMPAJILHBIM MIBOM, TEPMO- 171°C, 17T°1C
06paboTaHHEIE T'OCT 19281-89 2.10. HM3roroBieHHE CBapHBIX OTBOJOB U3 TPYO CO CIIMPAIbHBIM IIIBOM 3aIIPEIIACTCA.

500; 600 Ty 14-3-808-78 C120 2.11. MonTax TpyO BCceX MapOK CTAIH CJIEAYET BEIOIHATH IIPH TEMIIEPATYPE
Tpy6st onextpocsaprsie co | TV 14-1-2471 OKPYKAaroIlero Bo3ayxa He Hke MuHyc 20°C cnenuain3upoBaHHBIMH
CHHPAITLHBIM TIBOM. OpraHu3aIHIMHI, UMEIOIIMMHE pa3penieHne (JIMIEH3HI0) opranoB PocrexHaazopa

Ha BBIIIOJIHCHHUE CBAPOYHBIX PaloT.
500; 600

Ty 14-3-954-80 Ct3cmd
TpyOs1 snekrpocsapusie co | TY 14-1-4636 2.12. JleTtanu ¥ 3IE€MEHTHI TPyOOIPOBOIOB (TPOMHHUKH, IEPEXO I, OTBOABI, INTYIICPHI

CIMPAJILHBIM MIBOM. 171°C, 17T°1C clieayeT NpUHUMATH 110 cepuH 5.903-13 «3aenus u geraim TpyoommponpoBOIOB

TV 14-1-4248

: yO1I. llognnces 1 gata

JUTS TEIUIOBBIX ceTe» 4.1 u 4.2.

2.13. Ha yrmax noBopoTa TpyO ClIeayeT IPUMEHATh KPYTOU3OTHYTHIE OTBOIEI
3aBOJICKOr0 U3roTOBJICHUS ¢ yriaamu rubda 30, 45, 60 u 90° u paagunycom ruda:
R=1,51y nna tpyoonpoBoaos {y 50-400mm,

R=]1y nnsa tpyoomposoaoB [y 500 u 600mMMm.

[Ipumeganus:
1. ITpn mocTaBKe TPyOBI JOJDKHBI OBITh OATBEPKICHBI CEpTH(PHUKATAMUA
Kadye€CTBa 3aBOJIa-U3TrOTOBUTCIIA.
2. AcneITanne CBapHOTO IMIBA HA YAAPHYIO BA3KOCTE CIeAyET IIPOU3BOJIUTH
npu Temieparype MuHyc 40°C. IIpu 5ToM BeIHYHHA yIapHOH BA3KOCTH

NOJDKHA GBITH He MeHee 3 Kre/cm? (29,4 mk/cv?). 2.14. IIpuMeHEHHE CBaApHBIX OTBOJOB U3 OCCIIOBHBIX H JJICKTPO-CBAPHBIX

IPSIMOILIOBHBIX TPYO MOXKET ObITh onyIneHO pu ycioBuu 100% koHTpOIIA
3aBOJICKMX CBAapHBIX IIIBOB HEPA3PYIIAIOIIUM METOIOM.

el te]  313TC01700008 [
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2.15.

2.16.

2.17.

B anmsOoMe mnpuBEIcHA HOMEHKIATypa TPyO M OPYIHX M3ICIAN B
NEHOOCTOHHOM N30 AU, U3roTaBIUBacMas 3aBogamMm Poccun:

- TpyOBI CTanbHbIC, U30aupoBaHHbEIC IIb B mommsTUineHOBOM 000JI0YKE
I 000JIOUKE U3 OIMHKOBAHHOM CTAaHd, IPUMEHACMBIC IJII COOPYKCHHUA
JIAHCHMHON 4YacTH TpPYyOONpPOBOAOB IIpHM OCCKaHAIBLHOM IHPOKIAIKE, B
KaHaJIaX ¥ IPU HAJA3EMHOM IIPOKJIAIKE ;

- OTBOABI, H30IMpOBaHHBIC IIb, wHCHONB3yeMBIE I YCTPOKMCTBA
IIOBOPOTOB U B THOKHX KOMIICHCATOPAaX ;

-  TPOMHMKH JUIA Pa3IUYHBIX JHUAMETPOB, HU30JupoBaHHBIC lIb,
HCIIOJIb3YEMBIC IpU OTBETBJICHMSX KaK PABHOIIPOXOIHBIX
TPpyOOIIPOBOAOB, TaK 1 IIPH PA3HBIX JUAMETPaxX OTBCTBIICHUM ;

-  MY(TB pa3pe3HBIC MPHBAPHBIC IIOUATUICHOBBIC IS HM3OJISIIHU
CTBIKOB TPYO;

- OCeBBIC CHIBL(OHHBIC KOMIICHCAIMOHHBIC YycTpoucTtBa (CKY) ¢
TEIIOU30Jsarer u3 11b v ruapo3aiuTHBEIM IOKPBITUEM ;

- TEPMOYCAXHUBAIOIMMUECI MY(QTHl M MOJIUITHUICHOBBIC YILIOTHAIOIIUEC
TAJIB3BI IS THAPOU3OIISAIIUNA CTHIKOB;

-  HENOJBW)XHBICE IIUTOBBIC COOpPHBIC OIOPHI MOJHOH 3aBOJCKOH
F'OTOBHOCTH C U30JMPOBAHHBIMY CTAJIBHBIMHU DJICMCHTAMM ;

- CKOJIB3SIIIAE XOMYTOBEIE€ OIIOPBI.

KOHCTpYKIUsA TEIUIoNnpoBOoAa ¢ Temiou3zosimuer u3 I1b mpeacrasiser

co00i1 12 METPOBYIO CTAIBHYIO TPyOy C HAHECEHHOM Ha €€ MOBEPXHOCTD
Teruon3oaanued u3 IIb ¢ mMoIMATUICHOBOM 3amIMTHOM OOOJIOYKOM (IS
[IOA3E€MHOM MPOKJIAJKK) JTUOO0 ¢ 000I0YKOM M3 OIIMHKOBAHHOM CTAJIH (IS
HaA3€MHOM MpOKIanakM). B mpomecce HM3rotoBilcHUS TpyO oOpasyercs
CACTEMA, COCTOSAMIAs M3 CTAILHOM TPYOBI, ICHOOCTOHHON TEILIOU30JISIIHA
1 3alMUTHOH 0001049KH. IIpm 3TOM m3oimsamus u3 I1Ib aare3noHHo cBA3aHa C
[TIOBEPXHOCTBIO CTAIBHOH TPYOHI.

Konnpl Tpyod gmumoit 150, 210 MM OCTaroTCS HEM3OIMPOBAHHBIMH IS
[IPOBCACHUSA THIAPABINYCCKOIO MHCIBITAaHUA TPyOOIIPOBOJOB € IICIBIO
[IPOBEPKH Ka4ECTBA CBAPHBIX CTHIKOB.

IIpu coOmogeHMn HEOOXOMUMBIX TEXHHYECKHMX XapaKTEpPUCTHK B
3aBUCHMOCTH OT AaKTHBHOCTH IIEMEHTA IUIOTHOCTH IIb MoOXeT OBITH
YMCHBIIICHA WJIH YBCIIMYHMHA C IICPECUYCTOM TONIIMHBI H30JISIHMN.

2.18. PHU3UKO-TCXHUYECCKUE CBOMCTBA IICHOOCTOHA TOJKHEI YAOBJICTBOPATH
CJICAYIOIIVM IIOKA3aTEIISM:

HauMeHoBaHUE ITOKAa3aTeis

Paboudas Temreparypa TEILJIOHOCUTEIIS

CpeaHsis IIOTHOCTD

[Ipenen mpoYHOCTH IIPH CXKATHHU B

BO3pacTe J6 CYTOK

TenmmonpoBOHOCTE B CYXOM
COCTOSHUU

Are3usa Ha CABUT

| 2A1%050%0008

ITokasaremu

N3MEPCHUSA

°C o 600°C

KI'/M 200

II

HE MEHEE
0,4

He OoJiee
0,05

Mlla

BtMm°C

Mlla 0,12
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2.20. B kxadecTBe ruapo3amUTHOIO NOKPHITHA I TpyO C I1b
TEIJIOHU30JIAIHEN MPUMEHSIIOTCS 000JIOUKH CICAYIONIMX MapoK:
HU3KOI'O JAaBJICHUA:
273-79 T'OCT 16338-85
273-80 I'OCT 16338-85
273-81 I'OCT 16339-85
BBICOKOI'O JaBJICHUS:
102-14 T'OCT 16337-77E
102-90 I'OCT 16337-77E
102-10 I'OCT 16337-77E
153-9 TOCT 16337-77E
153-10 T'OCT 16337-77E
153-4 TOCT 16337-77E
JlomyckaeTcss MpUMEHEHHE APYTHX MApOK HOJUATHIICHA, B TOM YHCIIC
MMIIOPTHBIX, MMEIOIIMNX (DU3UKO-MCXAHHYCCKHE CBOMCTBA,
COOTBETCTBYIOIIHUE MPUBEACHHBIM B Ta0uIle, IpH coritacoBanuu ¢ OAQO
"Oo0bpeauuecHue BHUIIM»Heprompom™:

EnmHUB

Ilokasarenu

HanMeHoOBaHME ITOKa3aTeis

N3MEPCHUSA

[Ipenen TEKy4eCTH IIPHA PACTIKCHUAA l1a
[IpOYHOCTH IpH pa3phIBE I1a

OTHOCHTEJIPHOE YTMHEHHE IIPH Pa3pEIBE %
He Ooliee

YBiaaxHeHHe 3a 24 Jaca 0.1
b

[ Ipn Hag3EMHOM NIPOKIAAKE ISl YCTPOUCTBA 3AIUTHOIO IIOKPHITHSA
[IPUMEHAECTCA TOHKOJIUCTOBAsA OnMHKOBaHHaA cTajb 1o I OCT 14918-80.

HC MCHCC
08x10°
HC MCHCC
137x10°
HC MCHCC

350

2.21. TpyOnl 1 (haCOHHBIC U3ACIIUS C TCILNIOTHAPO3AIUTHBIM IIOKPHITHEM
NOJIy9ar0T nocpeAcTBOM 3anojHeHus I11b mpocTpancTBa MEX Ty CTAIBHOM TPYOOH
M 3all[ATHON 000I0UYKOM, C 00€CIICUCHUEM COOIIOICHMS TPCOOBAHUM K KAYECTBY U
TOYHOCTH H3TOTOBJICHUS U3CINUM, IPUBECICHHEIX B TaOIUIIE:

HamMeHnoBaHue OTKIIOHEHMS | HamMeHOBaHME reOMETpH-

Ir€OMETPHUICCKOI0 IapaMeTpa | Y4ecKOoro mapaMerpa, MM

Juametp TpyO C TCILIOTHAPO-
M3O0JIIIIMOHHBIM IIOKPBITHEM

no 205 +5
cBhimie 205 +10

OTKI0HCHUE HEU30JIAPOBAHHEIX
KOHIIOB TPyO -20

OTKJIOHCHHE 110 HAPYKHOMY
oAAMETPyY TPyO

2.22. MOHTaXHBIC CTBIKH CTAIBHBIX TPYO 3amuBaroTcs I1b To# e Mapku, 94TO U
OCHOBHOT'O TCILIOU3O0ISAIMOHHOIO CIIOS TPYOBHI.

2.23. B xauecTBE€ ruapOn30IAIHOHHOIO IIOKPHITHA MOHTAXXHBIX CTHIKOB
[IPUMEHSIOTCSA TEPMOYCAXKHUBAIOIIUAECA MY(TBI, JICHTHI WIIXA APYTUE U31CITN
M3 IOJIMAITHICHA.

2.24. IToMuMO IPHUHATHIX TPYO B aIbOOME IMIPUBEACHBI TUIIOPA3MEPEI
KOMILUICKTYIOIIUX U3NICINN U AcTalck TpyoornpoBoaoB B I1b u3omsimn :
OTBOJBI 1101 Pa3HBIMU YIJIaMH, TPOMHAKHA PABHOIIPOXOIHBIEC U
PA3HONIPOXOJHBIC, IIEPEXOABI U IP.

2.25. OTBOABI C TEILIOM3OJIAUCH MMPEACTABIIAIOT COO0H CBapHBIE OTBOJBL TPYO C
[IPUBAPECHHBIMM MAaTPYOKaMH ¥ HAHECCHHOM Ha HUX TEILIOU30isauek us 11b
C 3aIIUTHOM 000JIOUKOH.
Jl14 yno0cTBa CBapKH OTBOJAOB ¢ TpyOaMu, IIPHBAPCHHBIC K HUM IIaTpyOKU
MMCIOT IIPSAMBIC HCHU30JIUPOBAHHBIC KOHIIBI JUIHHOM 150-210 M.
KoHCTpyKIIMH OTBOIOB pa3paboTaHsl ¢ yriioM mmosopota 30°, 45°, 60°, 90°.
Jlist yriioB moBopota A0 30° npruMEHSIOTCS KOCBIE CTHIKH.

2.26. TPOMHMKH IIPEIACTABIAIOT COOOM
OTPE3KH TPYO ¢ BBAPCHHBIMH B HUX IO yriIoM 90° TpybamMu TOro e uim
MCHBIIIETO JHaMETpA.

2.27. Mydtsl PIILI, npenHasHadeHHBIE OJIS THAPOM3O0IAINY CTBIKOB TPYO,
[IOCTABIIIOTCA B KOMILUICKTE C HArPEBATCIbHBIM 3JICMCHTOM, a TaK¥KE
OTJICJIPHO MOCTABISACTCA YCTPOHUCTBO JJIA DJIICKTPOCBAPKH.

2.28. DuU3NKO-ME€XaHMYECKHE CBOMCTBA TEILNIOU30JISIIHHA M THIPO3allIMTHBIX
0001049€K (PaCOHHBIX U3ACIMN JODKHBI IIOJTHOCTBI) COOTBETCTBOBATH
CBOMCTBAM TEILJIOM3OISIHOHHBIX KOHCTPYKIIUM, IPUMEHIEMBIX JJIS
JIMHEHUHBIX YYaCTKOB TPyOOIPOBOIOB.

2.29. HenoaBmXHBIE OIIOPEI 3aBOJACKOI0 M3TOTOBICHUS 111 O€CKaHAIILHOM 1
KaHAJIbHOM MPOKIAIKH IIPEICTABIAIOT COO0H COOpHEIEC NIUTHI C
BMOHTHUPOBAHHBIMH B HUX H30JIMPOBAHHBIMM OTPE3KAMH TPYO C
IpUBapECHHLIMH K HUM OIIOPHBIMH (PJIaHIIaMH, BBICTYIIQIOIMMH HaJl
M30JIALMENA, YTO ITO3BOJIAET OCYIIECTBIIATE 3a4€JIKY 110 MECTY 3THX
3JIEMEHTOB B COOPHOM HIUTE.
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2.30. CoopyXeHHE MOHOJIUTHEIX XKEI€300€TOHHBIX MIUTOBBIX OIOP

2.31.

IIPOM3BOJAUTCSA HA MECTE CTPOUTEIILCTBA C IPEABAPUTEIILHEIM
pPa3MCIICHUEM B onalryOKke maTtpyoka TpyoompoBoaa ¢
[IPUBAPEHHBIMU K HEMY YIIOPAMHU U IOCJIEAYIOIIEH 3a0ECIIKOU Y314 U30JIALIUEM.

JI1s1 HaI3eMHOM IIPOKIIAJIKK B aIbOOME pa3padOTaHbl XOMYTOBBIC CKOJIB3SAIIUE U
HEMOABMKHEIC OITOPHI 411 Iy 50-400MmMm.

2.32. HenoaBrKHBIE OIIOPHI pa3pabOTaHEI HA BOCIPHUATHE OCEBBIX TOPHU30HTAIBHBIX

ycuinu# ot 15 go 50 Tc.

3. PacdeT TeroBou n3osuud. OnpeeIeHUe TEIMIOBBIX MOTEDE.

3.1.

TonmuHy OCHOBHOI'O CJI0S TEIIOU30/IALIMOHHON KOHCTPYKIIMH TEILIOIPOBOIOB
CIEAYET ONPEACIATh O (hopMyiiaM TCIUIOBBIX notepsb, CHUII 41-02-2003.
IIpu pa3pabOTKe TEXHUYECKOM JOKYMEHTAIINH, & TAKXKE IIPU CTPOUTEIHCTBE M
PEKOHCTPYKIIMHU TCIUIOBBIX CETEHM ¢ IPUMCHCHUEM CTAIBHBIX TPYO
TE€IUIOU30JIUPOBAHHLIX 11D B MOIHUATHICHOBOM 3alIUTHOM 000I0UKE
OIIPEAEIICHUE TEILUIOBBIX MIOTEPH CICAYET IIPOU3BOIUTH C y4eToM 'CBOJA
[IPABHJI 110 MMPOCKTUPOBAHUIO 1 MOHTAXY TEILIOBOH M30JIAIIMHA O0OOPYIOBAHUS H
TpyoonpoBogoB", paspadoranubix AO "Tenmonpoekt"”, 1998r.

3.2. B nuemsax yHu(pHUKAOUHA 1 HTHAYCTPHAIM3AUH PA00T IO HAHECCHUIO

3.3.

3.4.

TEILIOU30JIIIHOHHOTO CJIOSA HA CTAJILHEIE TPYOOIIpOBOABI A1 JBYXTPYOHBIX
BOJSHBIX TCILUIOBBIX CCTCH TOMIIMHY CJIOSA PEKOMCHAYETCS IPUHUMATD
OJMHAKOBOM KaK JIs IOJAIONIET0, TaK U JJIs 00paTHOro TpyOoompoBo1a, MCXOA
13 YCIOBHS HEIIPCBBIINICHNS HOPMATHUBHBIX CPCIHETONOBEIX IOTECPh 3TUMHU
TpyOOIIpOBOJaMH.

[Ipu onpenelicHUuH TEILIOBBIX IIOTEPh OECKAHAITBHO IPOJIOKECHHBIMHA
IBYXTPYOHBIMH BOJSHBIMH TCIUIOBBIMH CETSIMHM, TOJKHBI YYHTHIBATHCS
PACCTOSAHHE MEXIY TpyOaMH , IITyOHHA 3aJ10)KCHUS TPYOOIIPOBOIOB,
CPEIHETON0BAsA TEMIIEpATypa B MOAAIOIIEM 1 OOpaTHOM TPyOOIIPOBOIAX,
TEPMHYCCKOC COMMPOTHUBICHUE CTAIbHON TPYOBI, a TaKKe U30IAIHOHHOIO
MaTepHaia, 3allUTHON 000JI0YKM U IPYHTA.

dakTHYECKHE TEIIOBBIE IOTEPH ONPEACIISIOTCS 110 (hopMYyIIe:

(tn+to-2tcp)K

¥ RiptRu+RrRo6-RiptRo ¢

Q - norepu Terna 1 M AByXTpyOHBIX TEILIOCETEH, BTM;

tn - CpEOHEr0I0BASA TEMIIEPATYPa BOJALI B IOAAK0IIEM TpyOompoBoae, C;

to - cpeIHerogoBas TEMIIEpaTypa Boabl B 00paTHOM TpyOomposoae, °C;
tcp - CpeOHETO0BAS TEMIIEPATYPaA CPEABI, COMPUKACAIOMICHCSA C HAPYKHOM
[IOBEPXHOCTHIO M30JIALIAM, I OCCKaHAILHOM IIPOKAIAJIKH - TEMIIEpaTypa
rpyHra, °C;

3.5.

3.6.

K - k03¢ $pHUIIHEeHT, YIUTHIBAIOMIUM TOIIOIHUTEIBHEIC TCILIONOTEPU YEPE3
TEILIOIPOBOHBIC AETATIHU U OMOPEI, paBHbIA 1,13;

R1p - TCpMHYCCKOE CONMPOTHBIICHHUE CTaIbHOM TpyOnl, M°C BT;

Rus - TEpMHUUIECKOE COIIPOTUBIIEHUE U30JALMOHHOrO Cios, M°C, BT;

Rr - TEpMHUYECKOE COIIPOTHUBICHUE TMAPON30JIALIIOHHON 000I0YKH,
M°CBT;

Ro6 - TEpMHUUECKOE COMPOTHBIICHUE 3aMTHOM 000110uku, M°C/BT;

Rrp - TepMHUECKOE COIPOTUBICHUE I'pyHTa, M°C/BT,

Ro - TEpMHUUYECKOE COMIPOTHBICHUE TEINIOOOMEHY MEXKIY MOIAFOIIAM M
obpatHEIM TpyOoImpoBogoM, M°C BT.

OpHEHTHPOBOYHEIC 3HAYCHUSA TCPMUICCKOTO COIIPOTHUBIICHUS
HU30JIALIMOHHOTO €10 Rus M°C BT nipy HaA3€MHOM IIPOKIIATIKE
TpyOOMPOBOIOB ¥ IPH CPEAHETOAOBBIX TEMIIEPATYPaAX TEIUIOHOCUTEIIS
Hke 100°C npuHHMaroTcs:

3HaueHUA KO3PPUUHUECHTA JOMOJHUTEIBHBIX TEIUIONOTEPS (K) IpuBEACHEI

B Ta0muile 1:
tabmuma 1

Koadpdumuent
NOI1. TCIUIONOTEPH

Cnoco0 nmpoknagkud TpyOOIpoOBOIOB

[Ipn Hag3EMHOM IIPOKIIAAKE B HEIIPOXOIHBIX

KaHaJaX, B TOHHEJISX M IOMCEICHUAX IS
1,2

1,15

Tpy0 Jy 50-150MM
Tpy6 y 200-600MMm

[Ipn 6eckaHanTEHON MPOKIATKE

3HAYCHMS CPEIHETOIOBRIX TEMIIEPATYP TEILIOHOCUTEIIA TPH KAYCCTBCHHBIX
rpadpuKax peryJIupoBaHHs OTIIYCKA TEIUIA OT TCIUIOMCTOYHHUKA
IIPUHAMAIOTCS CICIYIOIIHC:

Tabnuna 2

TemmeparypHbIid rpa@uK KaueCTBEHHOTO
pEryJIMpOBaHHs OTIycKa Tera, °C 05-70 | 130-70] 150-70

3HAYCHHUE CPECAHECTOAOBOM TEMIICPATYPEL
TCILUIOHOCHUTEIIA B IIOJAI0IIEM
TpyOompoBoae tn, °C

3HAYEHUE CPEAHETOJOBOU TEMIIEPATYPEI
TEILIOHOCHUTENA B 00paTHOM
TpybompoBoae to, °C
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TaduIa 3 n

IIpu gmciie 9acoB pabOTHI ITpu gmcie yacoB paboTEL
TpyoonporoaoB 60see S000 g B rox TpyoompoBogoB S000 u 1 MEHEE B roj

3.7. 3a pacueTHYIO TEMIIEPATYPY HAPYKHOH CPEIbI IPHU HAA3EMHOM IMMPOKIIAIKE HopMel yiebHBIX IOTEPH TEILIA TPYOOnpoBosamu, Br/m

TCILIOIIPOBOJIOB CICAYCT MPHHUMAT: Hanzemnas mpoxiajika
- IPH KPYTIOCYTOYHOM pabOTe TEMIOBOM CETH CPEAHETOOBYIO
TEMIICpPATypy HApPY>KHOTO BO3/IyXa JJI paCCMaTpHBacMOTr0 PErHOHa;
- IpH pabdOTE TOJBKO B OTONMUTEILHEIA IIEPHOJT - CPEHETOIOBYIO

Y CJIOBHBINA
THAMETP

Cpenusaa TeMIieparypa TEIIOHOCUTENS, “C

’ TPpyOOnmpo-
TEMIIEPATYPy HapPYKHOI'O BO3AyXa 3a OTOINMUTEIbHBIA IIEPUO. BOIIA

[Ipu moa3eMHOM O€CKaHAIBPHOM IIPOKIIAJIKE 3a PACYCTHYIO TEMIICPATYPY My, MM
HAPYKHOM CPEILI MPHHUMACTCS CPEIHAS 3a T'0Jl TEMIIepaTypa IpyHTa Ha

LN
AN
-

Ha IIOBEPXHOCTH 3aIIIMTHOM 000JIOYKH H30JIHPOBAHHOTO TPyOOIIpOBOIA.
B 1iensx npemoxpaseHus 00CTyKHBaIOIIEro MEpCcoHaia OT 03KOIroOB
HOPMATHUBHBIC JOIIYCTUMBIC TEMIIEPATYPHI HA IIOBEPXHOCTH 3aIlIUTHOM
000JI09KH H30JIMPOBAHHOIO TPYOOIIPOBOJA IIPUHUMAKOTCS HE OoJIee:

By mpoxiiagku I[OHYCTHMMG
TeMIeparypa, °C
1. HagzeMHas npokiiaka Ha OTKPBITOM BO3IYXE 155
C 3aIlIUTHOM 000JIOYKOM U3 OIIMHKOBAHHOM CTAJIH.
2. IIpokimagka B 00CIIyKMBaeMoOil 30HE, B KaHaJax. +40
3. ITpu OeckaHAILHON IIPOKIAIKE +35

HoOpMBI yAEIBbHEIX HOTEPH TEILIA YEPE3 U3OIUPOBAHHYIO IIOBEPXHOCTE
TEIUIOIIPOBOAOB BOASAHBIX TCIUIOBBIX CETCH B U30JALMH U3 11b
IIPUBEACHEI B Tabmunax 3, 4, 3.

110

o0
A

135

L BN R BN
[JTyGUHE 3ATI0KCHHS TPYGOIPOBOOB
ITpu manoii riryoune 3amoxenus (h//]1<2) 6eckaHaIpHOr0 TPyOONIPOBOIa
CPETHIOIO TEMIICPATYPY CPEABI CICAYET IIPHHUMATh 10 PaCYCTHOM “
TEMIIEpATypE HAPYIKHOT'O BO3AyXa.
[Tpu npokiagke TEINIONPOBOAOB B KaHAJIAX IPH PACCTOSHHHU OT IIOBEPXHOCTH 100
FPYHTa 1O TIEPEKPHITHS Kanaia 0,7M ¥ MEHEe 32 PACHETHYIO TeMIEpaTypy 25 | 2 | 4 ) 2% | 4
Hapy>KHOH cpeabl IPHHUMAETCS TEMIIEpaTypa Hapy >KHOTO BO3AyXa TakK XKe,
KaK IIpY HaJA3€MHOI IIPOKIIaAKe, a IPH NpokKjiIaake B momenienunsax +20°C.
» KASAHHBIC TCMIICPATYPLL OKPYXAIOIIEH PEAL! APFHHMAIOTCH LA
cOOTBETCTBYIOMUX peruoHOB 110 CHull 23-01-99 «Crpourensnas
CMMATONOTHS TeODUHKD. 30 | 4 | e | 048 | 88
CortacHO TEXHHYECKHUM TPeOOBaHHAM TOJINMHA CJI0S M30JIIHH JOJDKHA
BEIOMPATHCS MCXO M3 YCIOBHS 00eCIIeUeHU 3aJaHHON TEMIIEPATYPEI “
TEIUIOHOCUTENS Y IOTPEOUTENS ¥ HEIPEBBIIECHHS TOIMYCTUMOM TEMIIEPATYPEI 500 “

66 &

[Ipumevanue: IIpoMEKYTOUHBIE 3HAYECHUS YACIBHBIX HOPM CIECAYET ONPEACIIATh HHTEPIIOIUPOBAHUEM
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TaOmmiIa 4 TadmmIa 5
HopMsl yaelIpHBIX IOTEPH TEIIA TPyOOnpoBogamMu, BT/M HopMBl yaensHBIX IOTEPH TEIUIA TPyOOIpoBogaMu, BT/m

IIpokmagka noa3eMHas Oe¢CkaHaAILHAS M B HEIIPOXOJHBIX KaHajlax [Ipoknagka moa3eMHas OcCKkaHAIbHAs U B HEIIPOXOAHBIX KaHAIaX

[Ipu gucne gacoB padboTel TpydompoBoaoB S000 4 u 6omee B roa, Br/m [Ipn uncie gacoB padotsl TpydbonpoBoaoB 5000 u u MeHee B roa, BT/m

Y CIIOBHBIA Y CIIOBHBIN
TUAMETP TPYGOHPOBOII TUAMETP prﬁonpoBo,u

TpyGompo- pyGompo-

Cpenssis TeMreparypa TEIUIOHOCHTEIA, CpenHss TeMreparypa TEIUIOHOCHTENA,

BOJlAd
Jy, MM

BOIA
My, MM

N
-
-
AN
N

50 19 1 2 1 50 1 1 24 12
70 2 16 2 14 70 13 2 1
80 2 17 1 80 1 14 31 14
100 2 19 9 16 100 1 3 1
29 20 42 1 18 38 1
150 150
200 41 26 22 200 33 23 4 1
250 46 0 6 2 250 38 2 54 1
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[IpuMeyanue: MPOMEKYTOUYHEIC 3HAUCHMS YICIbHBIX IIOTEPh TEILIA [IpuMedanue: MpPOMEKYTOTHBIC 3HAYCHUS YACIbHBIX NOTEPh TEILIA
CIeAyeT ONPEAEIITh HHTEPIIOJIUPOBAHUEM. CIICAYET OIPEACIATh HHTCPIIOJIUPOBAHUEM.

[ToTepu TemIa onpeaeacHbl HCXOAd U3 3aJaHHBIX 3aKa3YMKOM rabapuTOB
TOJIIIHH U30JIAIUH H JHAMETPOB IOKPHITHIX ITOJIHUAITHICHOBOH 000104YKOMH
TCIUION30JIMPOBAHHBIX TPYO.
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[Ipu onpeneneHUN yAEIbHBIX IMIOTEPE TEIJa TPyOOIIPOBOJAMH B
3aBUCUMOCTH OT IIPOJODKUATCIBHOCTH TOAOBOM paOOTHI CICAYCT
[IPUHUMATh 3HAYCHHUS TEIUIOMPOBOIHOCTH B TabmuIe 6.

TadHIa 6

BennunHa Terio-
npoBogHOCTH BT/M°C

oy
2 Vizomsimast 13 116 0,050

3.I'mapo3anuTHas 000JI09Ka

Y CII0OBHOE

HanmMmenoBanme Cjios 0603HAUCHIE

4. I'pysT-cyrimmHOK ¢ 20%

D1 - guamMeTp U30JIMPOBAHHOTO TPYyOOImpoBOAa (C THAPO3AMUTHOM 000JI0YKOM), M;
H - rmyOuna 3amo0xeHus TpyOsl (OT MOBEPXHOCTH I'PYHTA A0 OCEBOM JIUHHM ), M;

C - pacCTOSIHHE MEXAY U30JIUPOBAHHBIMH TPYOaMH, M.

Jns Tpyo nuamerpoMm Jy>300 MM, IpOKIagsIBAEMEIX O€CKAaHAIIBLHO C
3arayoineHueM MeHee 0,7M 10 BepXa TpyObl WM Ha Y4aCTKaX ¢ UHTCHCUBHBIM
JOPOXKHBIM JIBHKCHHEM, PEKOMEHAYETCS, BO H30eKaHNe N3MEHEHHS OBAJIbHOCTH
[TOIICPEIHOr0 CCYCHHUS TPYOBI HJIM BOZHUKHOBCHHUS HEIOIYCTUMBIX HAIPSKCHUN

B TpyO€, mpeayCMaTpruBaTh TPYyObI C YCHIICHHON TOJIIIAHOW CTCHKH JIM0O
OCYIIECTBIIATh MPOKJIAKY Ha JAHHOM yYaCTKE B HEIIPOXOAHBIX (MIHA MPOXOTHBIX )
KaHajJIaX WM B KOXKyXaX.

4. KOHCTPYKLUS 1 MOHTaX TPyOOIIPOBOIOB.

11

BJIATOCOJICPKAHUEM 4.1. H3omsauusa tpyo IIb ¢ ruapo3aliMTHBIM ITOKPBITUEM (IIOJIUITUICH WIH Ip.,
COOTBETCTBYIOMIAs HOPMAaTHBHBIM TPE€OOBaHUAM 000JI09Ka) PEKOMEHAYETCS, KaK
[IPaBHJIO, IIPH CTPOHUTEIBCTBE CETEH O€CKaHAIBHEIM CIIOCOOOM.
I'mybuna 3anmoxkeHusa npuHaTa 1,0 M OT IOBEPXHOCTH I'PyHTA 10 BEpXa
TpyOBI. PaccTosiHne MEXKIy Hapy)KHOHM IOBEPXHOCTBIO 000I0YEK 4.2. Ilpu OeckaHAILHOM NPOKIAJAKE CBAPCHHBIC B IUICTH 3BCHBS TPYO B H30JIAIINH U3
[oJaroIe 1 ooparHoi Tpyo - 0,15 m. [15 ¢ 3amuTHOM 060JI0YKOM YKIABIBAIOTCS B TPAHIIEH Ha IECIaHOE OCHOBAHHE C
IOCJICAYIOMIEH 3aChITKOM NECKOM I MECTHBIM I'PYHTOM, HECOACP KAIIAM
3.9. B ciayuasx, OTIHYAIOIIMXCSA OT IPHUHITHIX UCXOAHBIX JaHHEIX, KOT/A I10 TBEPJIBIX BKIIIOUCHUM (IIICOHSA, KAMHEH, KUPIIMYEH U Ip.).
YKOHOMHYECCKHM YCIIOBUAM B 3aBUCUMOCTH OT JOIIOJIHUTECIBHBIX
KaITMTAIOBIIOKEHUN ¥ KOHKPETHON CTOMMOCTH TEIUIOBOW SHEPTUH 4.3. H30msamus CTBIKOB IIPOU3BOJUTCS B TPAHILIEE ITPY TEMIIEPATYPE HAPYKHOTO
(TOHHHBa), TpeﬁyeTCH CKOPPCKTHUPOBATE HOPMATHBHYH) TOJIHNIUHY BO3yXxa HE HUKE +15°C TOIBKO IPH HATTMYMH TCXHOJIOTHYCCKUX IIPUSIMKOB B
> HU30JBIOHUH 110 OIIPCACICHHIO TCIIOBBIX ITOTCPBD. TpaHmee JIMHOU HE MEHee 1,4M 110 0,7M B KaXayI0 CTOPOHY OT CTBIKA U
% HpI/I 9TOM TEPMHUUYCCKOE COIIPOTHBIICHHUEC TCILIOOTAAYC CTAJIbHOH TpY6]E:I, I‘JIY6PIHOﬁ He MmeHee 0,4M.
é‘ M30JIMPYIOLIETO CIIO0M, TUAPO3aMMUTHON 000J0YKH, ITPYHTA, a TAKKE
TEIIOOOMEHY MEXTy IIOAAOLINM M 00PaTHEIM TPYOOIIPOBOIaMH 4.4. TIpu BEIOIHEHMH PAOOT C ra30BOM IOPEIIKOM IIPH M30MSALMK CTHIKOB
' OIIPEACICTCS 10 PopMyIaMm: TEPMOYCaI0OYHBIM IIOJIOTHOM H IIPH 3AJMBKE IIEHOOETOHA HEOOXOAUMO
1 D. co0r01aTh MEPBI 0€30MaCHOCTH, HCIOJIL3YS HHIANBUAYAJIbHEIC CPEJICTBA 3AIIUTHI:
Rtp = m In D. ° PECIIMPATOP, 3AIIUTHBIN IIIUTOK, PE3UHOBBIC TEPMO3AIIUTHBIC IIEPYATKH.
3 Rus = 1 In Da | 4.5. HcnelTaHME M IPOMBIBKY TPYOOMPOBOIOB CICAYET IIPOU3BOINTE B COOTBETCTBUH
27 A D ¢ TpeOoBanusaMu CHuII 3.05.03-85 «TemnoBeie CeTH MOCIIE UCIIBITAHUS TPYO Ha
= 1 Di [IPOYHOCTH U TEPMETHUYHOCTD)).
2 Ro0 = Ey In B ;
TCA00 U3
1 4(H+0,0685Mp)° 4.6. Ji1s KOMIIEHCALMHY TEIUIOBOI'O PaCIIMPEHMS IIPEAYCMATPUBAETCS IIPOKIIaAKA TPYO
s = e In —Dn, B aMOPTHU3HUPYIOIIUX MIPOKJIAAKaX, MO0 B KaHAJIaX WM HUMIAX u1a [1-o0pa3HbIX
§ > KOMIICHCATOPOB.
S Ro = ;ln 1+ (2—H) rae
= 27\ C ’
- DB- BHYTPEHHUM IUAMETP CTAIbHOM TPYOHI, M;
= Du- Hapy»KHBIM JUAMETP CTAJIbHOU TPYOBI, M;
; Dus-muamMeTp U30JIMPOBAHHOIO TPyOOIpoOBOAA
2 (6€e3 ruApO3aIMUTHOM 000IOUKH), M;
= 313.TC-017.000.113 n
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4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

IIpoknanky B KaHAJIAX WK QyTiagpax CICAYET IIPUMEHITh MO IPOEC3IaMH,

ILUTOIIAAIMHU, aBTOMArucTpajIsiMy, IIpU IICPECCCUCHUU ¢ TPAMBAWMHEIMU U
XKEIJIC3IHOOOPOXKHBIMU YTIMH, B PAaOHAX C IUIOTHOM 3aCTPOUKOU, IIPH
OO0IBIION HACBHILICHHOCTH 30HBI MMPOKIAAKH IIOA36MHBIMH
KOMMYHUKALUAMHM, ITPA 3HAYUTEIIHHOM IIPUOJIMKECHUY (MEHEE SM) TPACCHI
K QyHIaMEHTaM 3JaHHKM B COOPYIKCHHH.

[Ipu OeckaHATBHOM MPOKIAAKE 3arIyOJICHHE BepXa KOHCTPYKIUH
M30JISLUN OT IOBCPXHOCTH 3¢MJIH HJIHM JOPOXKHOT'O MOKPBITHS JTOJKHO
ObITh HE MeHee (),7 M B MPOE3KEH YACTH.

Ha BBO/I€ TEINIOBOM CETH B 3[JaHHS M B HEIIPOEC3IKEH YACTH NOIYCKACTCH
YMEHBIIICHUE BEIMYMHEI 3arityoneHus 10 0,5 M.

B ciiyyae BEIHY>KICHHOI'O YMCHBIIICHUS BEJIMYHUHBI 3arTyOJICHUS Hal
TEILIOIPOBOJAMH CIIEAYET YKIAABIBATh PA3TPY30YHEIC KEIC300€TOHHBIE
IUINTH] WM OCYIIECTBUTD YKIaAKy MOHOJIUTHOrO I1Ib, mI10THOCTE M
TEXHUICCKHE XapPAKTEPUCTUKH KOTOPOTO COOTBETCTBYIOT PaCICTHHIM
HArpy3KaM.

IIpu noa3eMHOM O€CKaHAIBbHOM MPOKIIAAKE I OCMOTPA U TEXHUYECKOTO
OOCIIy)XMBaHMs CCKIHMOHUPYIOIIUX 3aJABHXKCK U IPYrou
3aIIOPHO-PETYIHUPYIOIICH apMaTyphl IPEAyCMATPUBAIOTCA KaMEPHI,
AHAJIOTUYIHBIE COOPYKAEMBIM IIPH KAHAIBHOH IIPOKIIAJKE TEIIJIOBBIX CETEH.

IIpn ycranoBKe Ha Tpacce TOJIBKO CEKIIMOHUPYIOIIUX 3aIBIIKEK IIapPOBOI0
THIIA PEKOMEHYETCA COOPYKATh KOJIOAILBI ¢ BEIXOJOM INTOKA U
IJIEKTPO-KOJOHKOBOTIO IIPUBOJA B FTOPJIOBHUHY KOJIOAA I BO3MOXKXHOCTH
yIIPABJIICHUSI UM C IOBEPXHOCTHU 3E€MIIM 0€3 COOPYKEHHUS KaMep.

HansemMuas rmpoKiiajiKka Ha 3CTakaaax, OTACIbHO CTOSAIIMUX OIIOpax UM
JICKHAX JOIYCKACTCA IIPH YCIOBHH T'HAPO3AIIUTEI TEILNIOU30IUPYIOIIETO
nokpeITHA U3 11b myTeM nIpuMeHEeHHSsI IOKPOBHOM 000JIOUKH 3
TOHKOJIMCTOBOU OIIMHKOBAHHOM CTaJIH, AJIIOMUHUEBEIX JIMCTOB MJIM MHBIX
MaTCpHAJIOB, 00JIAMAIOIIMX IHAPO3aNUTHEIMA CBOMCTBAMM U
NOJATOBEYHOCTBIO IIPH pabdOTE HA OTKPBITOM BO3AYyXE.

JlomyckaeTcs HaJi3eMHas IPOKIIaJIKa TpyOompoBo 0B B n3oiusiiuy u3 11b nHa

9CTaKaJaX COBMECTHO C DJIEKTPOKaOEIIMH HIIH TPyOOIIpOBOJAMH,

TPAHCIIOPTUPYIOIIMMHU rOPIOYUE BELIECTBA, @ TAKIKE B 3JaHUSAX U IMOABAIAX

BCEX KATETOPHUU OTHECTOUKOCTH.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

HagzeMHy0 IpoKIaaKy TpyOOIIPOBOIOB CIEAYET IIPEAyCMaTPpHUBaTh BO BCEX
cIydasix, Koraa TpedyeTcs UCKITIIOUHTE TEIIOBOE BO3JIeHCTBHE TPYOOIIPOBOIOB Ha
I'PYHTHI OCHOBAHHUM.

Han3emuas npokiagka TpyOONpPOBOAOB OCYIIECTBIICTCA Ha OTIECIBLHO CTOSIITHX
onopax, dcrakagax. ClenaabHbIC YCTPOMCTBA I O0CITY KHMBaHUS
TpyOOIIPOBOAOB (JIECTHHIIBI, INIOMIAJAKH M T.JI.) JOJDKHBI KOHCTPYHPOBATHCS C
Y4ETOM DKCILUTyaTaluy TPyOOIIPOBOIOB B YCIOBHUAX HU3KHX TEMIIEPATYD,
CHJIBHBIX 3HMHHX BETPOB.

Y CTOMYHUBOCTE (DYHIAAMEHTHBIX OIIOp TPYOOIIPOBOIOB, IPOKIAABIBACMEIX HA
[IPOCAJOYHBIX BEYHOMEP3IIBIX I'PYHTAX, 00ECIICUYNBACTCA COXPAaHEHHUEM I'PYHTOB
OCHOBAaHHMH B MEP3IIOM COCTOSHUH IIYTEM 3aMEHBI ITPOCANOYHBIX TPYHTOB B
OCHOBAHMAX B 30HEC BO3MOXKHOI'0 MPOTAMBAaHHUA HA HEMPOCAAOYHBIX TPYHTAX HIIH
U30JUA OCHOBaHM TpaHiieH I11b B cooTBeTcTBHH € pacuyeTamu.

B 3aBUCHMOCTH OT IIPUPOJHBIX YCIOBUY BEYHOMEP3IJIBIC IPYHTHI B KAUYECTBE
OCHOBAHUS COOPYXEHHUS WM CPEABI, 1€ OHO BO3BOJAUTCS, MOI'YT MCIIOJIE30BATHCS
10 CJICAYIOIIUM IIPUHIIUIIAM

I - TpyHTBI HCTTIOJIB3YIOTCS B MEP3JIOM COCTOSIHUM B TCUCHHE BCETO MIEPUOIA
JKCILTyaTalluH,

II - rpyHTEHI IIpY DKCILTyaTaldU COOPYKEHHUA UCIIOIb3YIOTCA B OTTAUBAIOIIEM HUIIH
OTTasIBIIIEM COCTOSHUM.

' pyHTBI, KAK OCHOBAHMS IO JIMHEHHBIE COOPYKECHHUS HA PA3IMYHBIX YIYaCTKaX B
3aBUCUMOCTH OT MECTHBIX YCIIOBHIH, MOT'yT MCIIOJIb30BaThCA IO Pa3IMIHBIM
mpUHIUNaM. BeIOpaHHBIN AJ1s1 JAHHOTO y4YacTKa IIPUHIUI JOJLKEH COOMOAaThCS
I BCEX BO3BOAUMBIX HA 3TOM Y4aCTKE COOPYKCHHUM.

KoHCTpyKIIMHY (pyHAAMEHTOB ONOP TPYOOMPOBOIOB JOJDKHEI YAOBICTBOPATE
TpeOOBAHUAM, IIPEOBABISIEMBIM K MaTepHUaly (PYHIAMEHTOB IO IIPOYHOCTH B
cootBeTCTBUH C TpeOoBaHmaMu CHuII 2.03.84* «beTOHHBIE U XKEIC300€TOHHBIE
koHCTpyKumu» H CHulI 2.02.03-85 «CBaiiHble GyHIaMEHTBD.

Cornacao CHull 2.04.07-86 «TemnoBeie ceTny Ipu NOA3EMHON IIPOKIATIKE
TCILIOBEIX CCTCH, CTPOSIIUXCS IO IIPUHIIMITY COXPAHCHUSA MEP3JI0THI (IIpUHIMII 1)
OcCKaHAIBHYIO MPOKIAAKY IPUHUMATH HE JOIIYCKACTCA 0€3 H30IIMA OCHOBAHMS
TpaHieu I1b.

IIpu uCII0NIB30BaHUM BEYHOMEDP3JIBIX 'PYHTOB B KAYECTBE OCHOBAHHUM I10
OpUHOUNY [ MOIyT IPUMEHATHCS CBAMHBIC, CTOJI0YAThIC U APYTUEC TUIIHI
(b yHIAMEHTOB.

IIpy npoeKkTHpOBaHNN OCHOBaHMH (DYHIAMEHTOB ONOP TPYyOOIPOBOIOB,
BO3BOJAMBIX C MCIIOJIH30BAHUEM BEYHOMEP3JIBIX IPYHTOB IO IpUHIUITY I,
CIeOyeT MpeaAyCMaTPpUBaTh MEPOIIPHUATHS 10 YMEHBIICHUIO Ac(POopMarui

s i
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S5.2.

5.3.

5.4.

J.3.

J.6.

5. KoMmnencamumsa temMneparypHEIX AehOopMalru.

KoMneHncamnus TEINIOBBIX IIEPEMENICHHH TPYOOIIPOBOI0OB OCYIIIECCTBISACTCS

[IyTeM HIPHMECHCHHUSA CIICHIMAIBHBIX KOHCTPYKTHBHBIX PEIICHUN B 3aBUCUMOCTH

OT KOH(QUT'ypalliy TPACChl, YCIIOBHM U BHJIA IIPOKIIAJIKH TPYyOOIIPOBOIOB.

IIpu 5TOM 1714 BCEX CMOCOOOB MPOKIIAJAKH TEIIOMPOBOAOB U BCEX BUAAX
KOMIICHCAITUM YCTPOMCTB Han0Ooee d3P(OEKTUBHBIMU SIBJISIIOTCSI CHMMETPHUYHBIC
CXE€MBbI KOMIICHCAIIMH, TTIO3BOJIAIOIIUAE JOCTHYh HAMMEHBIIUX HAIPSHKCHUN B
3JICMCHTAaX TCIUIOCCTH, B TOM YHCJIC B HCIOJABIXKHBIX OIOpax, OTBOJAX M JP.

IIpu HamuuU TOBOPOTOB TpacChl o yriaoM ot 90° mo 135° pekomeHayeTcs
MCIIOJIb30BaTh €CTECTBEHHYIO KOMIICHCAITUIO TEIJIOBLIX MEPEMEICHUH
(CaMOKOMIICHCAIIMIO).

J[711 KOMII€HCAIMY TEILIOBEIX YIJIHHCHHH TPyOOIPOBOJOB HA IPSIMOJIMHCHHBIX
y4aCTKaX TPACChl MEXKAY HEIIOABHKHBIMHU OIIOPAMM IIPHU IIOA3EMHOM
OcckaHaJIbHOM MPOKIIaaKe TpyO B n3onsanuu u3 I1b pekoMeHayeTCsl IPUMEHSITh
OCEBBIC CHIIL()OHHBIC KOMIICHCATOPBI, €CIIU COACPKAHUE CYIIH(PATOB U
XJIOPHUAOB B CETEBOM BOJEC HE MPEBEIMIACT TPCOOBAHUS, OTPAHNYHBAIOIHUEC HX
[IPUMEHEHME 10 3TOMY IIOKA3aTEIIO.

IIpn HEBO3MOXKXHOCTH MPUMECHECHHS CHIIB(OHHBIX KOMIICHCATOPOB H3-34
HECOOTBETCTBHUS XMMHYECKOI'0O COCTaBa CETEBOM BOBI TPECOOBAaHUAIM
TEXHUYECCKUX YCIIOBHU 11 KOMIICHCAIIUX TEILUIOBBIX IIEPEMEILICHUN
TPYyOOIIPOBOJIOB PEKOMEHAYETCA IPHUMEHATH 11 -00pa3HbIe KOMIIEHCATOPBI, KaK
py O€CKaHAJIBbHOM IIOA3EMHOM, TaK ¥ IIPH HAJI3EMHOM IIPOKJIAIKE.

[Ipu1 KOMIICHCAIIMK TEMIICPATYPHBIX YINIMHCHUH 11-00pa3HbIMU
KoMIeHcaTopamMi, I'-00pa3asiMH Ui Z-00pa3HbIMH (pUTypaMH ITOCIIETHHE
CIEeAyET pa3MeniaTh B CEpeIUHE KOMIICHCUPYEMOro ydactka. IIpu I1-o0pa3HbIx
KOMIICHCATOpax JUIMHA HAanOOJIBIIEro miIeda (0T OCH KOMIICHCATOpa J0
HEIIOIBM>KHOHM OIIOPHI), KaK IMPAaBHIIO, HE JOKHA MpeBeImaTh 60% obmei
IVIMHBI KOMIICHCUPYEMOTI'O Y4aCTKa.

['vOKMe KOMIICHCATOPHI U UCIIOIB3YEMBIC I CAMOKOMIICHCAIIUM YIJIbL
[IOBOPOTA TPACCHI CICAYET MPOKJIAABIBATh B TPAHIIEAX C 3JIACTUYHBIMU
AMOPTHU3HPYIOIIUMH IIPOKJIAAKAMH Ha YUaCTKaX, IPUMBIKAIONIHUX K yIrilam
[IOBOPOTA.

B KayeCcTBE aMOPTU3UPYIOIIUX IPOKIAAOK IPUMEHACTCS BCIICHCHHBIN
[OJIMATHIICH IIpH IIIOTHOCTH 30 Kr/M°>, 00Iamaroimi 3Ha9UTEIILHOU
YIIPYTOCTBIO B IIMPOKOM JIAIIa30HE TEMIIEPATYDP.

TomuuHa IpOKIagoK OIPEACIIeTCS HCXOAS U3 PACYCTHOTO CMEILICHUS ITPH
yCJIOBHMM HenpeBbIICHUA S0% TOMIMHBI MIPOKJIAAKH [IPH CHKATUM OT
[ICPEMCILICHUS TPYOBI.
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5.7. B nemsx ymeHemenus radbaputon I1-o0pa3HOro KoMIeHcaTopa, a TaKxkKe
KOMIIEHCAI[MOHHOI'O HaNpsKeHus B TPyOOIIpOBOJaX, PEKOMEHYyETCS
IIPOU3BOAUTE IIPCABAPUTEIBFHYIO PACTIKKY KOMIICHCATOpPa B 000MX
HaIpaBJICHUAX INIOCKOTO Y4aCTKa Ha IIOJIOBHHY PaCYETHOI'O TEILNIOBOIO
YIJIHHEHHA TPYOOIIPOBOAa MEXK Y HEMOABHKHEIMH onlopaMu (0€3 yuera

3alIEMJICHUS TPYO B I'PYHTE).

5.8. Pasmepsl Huni 115 I1-00pa3HbIX KOMIICHCATOPOB U JUIMHBI IIPUMBIKAIOIINX K HUM
KaHAJIbHBIX YYaCTKOB, & TAKXK€ JJIAHBI KAHAIBHBIX YYACTKOB IJIA
CaAMOKOMIICHCAIIUM TEMIICPATYPHBIX epeMelicHU Ha I'- 1 Z-00pa3HbIX
[IOBOPOTAX ONPEACIIAIOTCA MO COOTBETCTBYIOIINM Ta0IHAIIaM 1 HOMOI'PaMMaM
JAHHOT'O aJIb0OMa.

5.9. Pacyer rHOKMX KOMIICHCATOPOB IIPOU3BOAUTCSA 110 IIPUBECACHHBIM B HACTOSAIIEM
aIb00ME HOMOTpaMMaM, C IIOMOIIBIO KOTOPHIX OIPEACIIAIOTCS Pa3MEPhI «CTBOPaY
1 «BbuIeTa» II-00pa3zHOro koMIeHcaTopa, a TAaKXKe CHJI YIPYyrom aeopMalyy B
3aBUCMMOCTH OT IUAMETPA CTAIIHOMU TPYOHI.

5.10. Hapsapy ¢ nepe4uCI€eHHBIM BO3MOXHO IIPUMEHEHUE OTHOCUTEIIBHO HOBBIX
CIIOCOOOB KOMIIEHCAITUHM TEMIIEPATYPHBIX YIJIHHEHHI TPyOOIIPOBOIOB, @ HMEHHO:
- C IPCABAPUTCIBHBIM HATPEBOM TPYO;
- C IPEIBAPUTEIBHBIM HAIPEBOM M YCTAHOBKOH CTAPTOBBLIX KOMIICHCATOPOB.

5.11. Ilpu CTpOHUTENBCTBE ¢ MIPECABAPUTECIBHBIM HAIPEBOM OCYILICCTBIISICTCS HArPEB
TpyOOIIpOBOJa HA MOJIOBHHY PA3HUIIBI TEMIICPATYP MEKITY MAKCHMAIBHOM
BO3MOXXHOH 110 paboueMy rpadHKy U TEMIEPATypPOr MOHTaXa, IIOCJIC YEro
TpyOOIPOBO/I 3aCHIIIAECTCSI TPYHTOM B HAIPETOM COCTOSIHMH.

ITpu 3TOM CrIOCOO€E B MPOILIECCE IKCILTYyaTally IIPY HArpEBaHUM IO
MAaKCUMAJIBHBIX TEMIIEPATYP U OXJIAKIACHHUU I0 TEMIIEPATYPHl MOHTaXa
BO3HHUKACT HAIIPSDKCHUE METAJLIA TPYOBI B pallOHE (DAKTHYCCKOM HMJIM MHAMOM
OIIOPHI, KOTOPOE HE JOJDKHO IMIPEBOCXOAUTEH BEIMUYHHY JOIIYCTUMOTO.

5.12. CTpoUTENBCTBO C IIPEABAPUTEIBLHEIM HAIPEBOM M YCTAaHOBKOH CTAPTOBOI'O
KOMIICHCATOPa MO3BOJISIET OCYIIECTBIIATH 3aCHIIKY TPYOOIIpOBOAa B TPAHIIEE 10
€ro HarpeBa, 4ToO HE JOIYCKACTCA IIPU OTCYTCTBHHM CTAPTOBOrO KOMIIEHCATOPA B
IpeObIAYIEM cioco0e. IIpu 3TOM OTKPBITBIMU OCTAIOTCA MECTA, TJIC
YCTAHOBJICHEI CTAPTOBBIC KOMIIEHCATOPEI. [locne mpeaBapuTENbHOrO HarpeBa u
COOTBETCTBYIOLIETO IIEPEMEIICHHUSA CBOOOHOTO KOHIIA TPYOOIPOBOIa CKUMACTCSA
CHJIBL(POH CTAPTOBOI0 KOMIICHCATOPA, ITOCJIC Y€TO OH 3aBAPUBACTCS, MPEBPALIAAICEH
B OOBIYHBIN OTPE30K TPYOEI, 3aTEM TCILIOU30IUPYETCS U 3aCBIINACTCSI TPYHTOM.

JInct
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[Ipu 5TOM B X0/i€ DKCILTyaTaliy TPyOOIIpOBOJ HE UMEET BO3MOXHOCTH
nepeMemarscs. Iipoucxoasmue mpu SKCILTyaTalui TEMIICPATYPHBIC IIEPCIIAb]
M3MEHAIOT TOJIBKO HANPsKECHUA B METAJLIC TPYO B IIpeaeaax pacCuCTHBIX 3HAYCHUH .
Meroauka pac4eToB, CBI3aHHBIX C ONPEICICHUEM BEJIUYUH IIEPEMENICHUM KOHIIOB
TPpyO B TOUKE MOHTAXXa CTAPTOBOrO KOMIICHCATOPa, U PEKOMEHIAIIMH 110 HACTPOMKE
CTapTOBOI0 KOMIICHCATOPa, a TAKXKE METO/I ITPOKJIAJAKH TEIUIOMPOBOIOB XOJIOIHBIM
crioco6oM IpHUBEACHEI B pa3zaenax 10, 11, 12.

6. OceBble CHIIB(POHHBIE KOMIICHCATOPHI.

6.1. Ilpu ncronp30BaHMH A7 KOMIICHCAIIMHA TEMIICPATYPHBIX YIJIMHCHUN TPyOOIIpOBOaa
criIb(OHHEIX KOMIIEHCATOPOB (CK) X MOHTaX CI€AYET IPOU3BOAUTH B CTPOTOM
COOTBETCTBHU C HOPMATUBHO-TEXHUYECCKOM JOKYMEHTALMEH, pa3pabdOTaHHOM C
Y4ETOM TEXHUYECKUX YCIIOBUU 3aBOA-U3TOTOBUTEIIA.

6.2. Cunbdornabsie KomneHcaTopsl (CK) qomyckaeTcss mpUMEHATH B palOHAX
C PaC4ETHOM TEMIIEPATYPOU HAPYKHOI'O BO3AyXa MJIA IIPOCKTUPOBAHMS CUCTEM
OTOIUICHUA HE HIKE MUHYC 40°C U CEMCMUYHOCTBIO 1O 9 OaLIoB.

6.3. Cuns(poHHBIC KOMIICHCATOPEI IPUMEHAIOTCS TOJIBKO HA IIPAMOIMHECHHBIX
y4aCTKax TPyOOIIpOBOIOB MEXKIY HEIIOABMXKHEIMH OIIOPAMM IIPH JIFOOOM CIIOCO0€E HX
IIPOKJIAJKH.
IIpu 5TOM nipm OeckaHambHOM MpoKIaake 0e3 ycrpoucrBa Kamep st CK cnenyer
[IPUMEHATH YCHIICHHBIE KOHCTPYKINH, 00€CIICUYNBAIOIIKNE BOCIIPUATHE HATPY30K OT
BeCa IPYHTa U aBTOTPAaHCNOpPTa 0€3 nepeaadn ux Ha CHiIbQoHHBIE deMeHTHI CK, 11
4ero IIPUMEHSIOTCS CHIIb(POHHBIE KOMIICHCATOPHBIE yeTporcTBa (CKY) 3aBoACKOrO
HM3rOTOBJICHUA U IPYTUE€ KOMIICHCAIIHOHHBIC YCTPOUCTBA.
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6.4. Ilpu pasmemennu CK B kamepax u KaHajgax, a TAKXKe IMPU HAA3EMHOM MPOKIAIKE
CHIIb(POHHBIC KOMIICHCATOPHI YCTAHABIMBAKOTCA BOIHM3H HEMMOABHIKHBIX OIIOP .

6.5. IIpu 6eckanansHOM npokiaagke CKY MOXXHO yCTaHABIMBATh B CEPEANHE NPOJIETA
MEX1y HEIIOABUXKHBIMH OIIOPAMH.

6.6. B nemix obecrieucHus NepeMEIcHUSA TpyOOIIpoBOIa B OCCBOM HAIIPABICHUM U I
3amuThl CK OT Harpy30K MacCoi CMEXHBIX YIaCTKOB TPYyOOIIPOBOJOB HEOOXOIMMO C
00eHX CTOPOH CHIL(POHHBIX KOMIICHCATOPOB IIPEAYCMATPHUBATh HAIIPABIIAIOIINEC
OIIOPEI HA PACCTOSAHMHU, paBHOM 1,5 /1y OT TOPIIOB KOMIIEHCATOPA.

6.7. Ilpu ruapaBIM9ECKOM MCHBITAHHH IIPOOHOE JaBICHUE HE JOJDKHO MpeBhImaTh 1,5PV.

www

6.8.

6.9.

6.10.

6.11.

6.12.
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Cunsdonubie oceBrle komneHcatopsl CK u CKY oTHOCATCA K Tpymme
HEPEMOHTHUPYEMBIX HU3ICIIHH.
CpOKH C1yKObl KOMIIEHCAaTOPOB YCTAHABIMBAIOTCS B 3aBUCHUMOCTH OT HapaOOTKH
[IOJIHBIX WJIM HEIIOJHBIX IIHKIIOB B TCUCHUE CPOKA DKCIUIyaTAIlUM M CONCPKAHUIO
XJIOPUIOB B TPAHCIIOPTHPYEMOM CpELE:

Coxepxanue XJIOPUIOB B
CETEBOM BOJE, MI/IL po 15 1 15-30 | 30-200

JIrHa y49acTKa TEIIONPOBOAOB, KOMICHCUPYEMBIX C MOMOIIBIO CHIB(POHHOTO
KOMIICHCATOPA, ONPEACIACTCA UCXOAA U3 TPCOOBAaHMS HEIIPECBBIMICHUS
AMILIMTYIbI OCEBOI0O X04a KOMIICHCATOPA.

JI71s1 OeCKaHAIbHOM MPOKIIAJIKK JOIOJIHHATEIFHO HEOOXOAUMO YYUTHIBATh
IOIYCTAMBIE PACCTOSHUS MEXKIY HEIOABMKHBIMHA OIIOPAMH, 3aBUCSIIIUE OT
ITyOMHEI 3AJI0KEHHS TPYyOOIIPOBOIOB.

IIpn MOHTaXe CHIIL(OHHOIO KOMIEHCAaTOpa HEOOXOAMMO MPOU3BOIUTH €TI0
[IPEIBAPUTEIBHYIO PACTIKKY.

CxeMbl CHIIB(OHHBIX KOMIICHCATOPOB H UX OCHOBHBIC XapaKTCPHUCTHKH
[IPUBEACHBI HA YEPTEXKAX JAHHOIO aIbOOMA.

Y nmmHeHue TpybompoBoaa, Ha KoTopoM HaxoauTcs CK, 1omKHO HAXOOUTCS B

[IpEeIax aMIUIMTY OBl €r0 KOMIICHCHPYIOMIEH CIIOCOOHOCTH, T.€. [1<Di1<2/1.

MoHTa)xXHas JIMHA KOMIIEHCATOPa C YYETOM IIPEABAPUTEILHOU PACTIKKHU
OIPEACIACTCA 110 (POPMYIIC:

Lmoar=L + a] 0,5 (tmax- tM ) - tMOHT | Ls, MM, r1e

LmonT - MOHTQ)XHAA JJIMHA KOMIICHCATOPAa, MM

tmonT - TEMIIEPATYPA OKPYKAIOMIETO BO3/IyXa IIPHU MOHTAXE TPYyOOIIPOBOIA.
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8.1.

8.2.

8.3.

3.4.

8.9.

8. OnpeneicHne yCHINY Ha HEITOABYKHBIE OIIODHI.

Harpy3ku Ha HEIIOABHXKHEIC OIIOPEI TPYOOIIPOBOIOB IIOAPA3ICIIAIOTCSA HA BEP -

TUKAJIbHEIE U TOPU30OHTAJILHBIC.

BepTUKaabHBIC HArPy3KH 3aBHCAT OT BeCa TPYORI ¢ H30IAIMOHHOM KOHCTPYKIEH , BOJOM
M paCCTOSIHHUSA (IIpoJieTa) A0 OMXKaWMIMX IOJABMIKHBIX OIIOpP (HaA3E€MHas IPOKIIAAKa ) KN
(mpHu O€CKaHAJIBLHOM IMPOKIAAKE ) PACCTOSHMA 40 ONMMXKaHNINX HEMOABHKHBIX OIOD.

[Ipn GeckaHaIbHOM MPOKJIAAKE HA TEILIOMPOBO, IOMHUMO COOCTBEHHOI'O BECa,

ICHCTBYET JABJICHUEC OKPY KAIOMICTO IPYHTA, a TAK)KE JABICHUEC OT HA3EMHOI'0 TPAaHCIOPTA.

['OpH30HTATIBHBIC OCEBBIC U OOKOBBIC HAIPY3KH (YCHIIMSA) BOSHHUKAIOT OT CHII YIIPYTIOM
nepopManuy THOKAX KOMIICHCATOPOB rOpAYEro TpyoonmpoBoOia, CHJI BHYTPEHHETO

ITABIICHUS CPEIBI M 32 CUET PCAKIIUM CUII TPCHHS IIPHU IIEPEMEIICHUU TPYOOIIPpOBOIA IO
BIIMSIHUEM TEILIOBOIO Y IJIHHCHHS.

[Ipu onpeneneHUM pacCueTHBIX OCEBBIX U OOKOBBIX YCHJIMM HA HEIIOABMIKHBIC OIIOPHI
TPyOONPOBOAOB HEOOXOAMMO YIUTHIBATh HATPY3KH , BOSHUKAIOIIUE 10/ BIUSIHHEM
CIICAYIOIIUX CHII:

- TPECHHUS B HEIOABIDKHBIX OIIOpaxX Ha YYACTKaxX KaHAIbHOM IMIPOKIAAKH WIHA B QyTIIsApax,
- TPCHMS TEIUIONIPOBOA O TPYHT Ha y4acTKaxX OCCKaHAIILHOM IIPOKIAIKH ,

- CHJI, BO3HHKAIONIHUX B TPYOOIIPOBOAAX OT CHIb()OHHBIX KOMIICHCATOPOB (PacCIOPHOE
YCHIIUE KOMIIEHCATOPA, )KECTKOCTh KOMIIEHCATOPAa ),

- HEYPaBHOBEIUICHHBIX CHJI BHYTPEHHEIO JTABICHUA,

- YIIPYTOH AeopManyi ruOKMX KOMIICHCATOPOB WIIA CAMOKOMIICHCAIIUM . T eMIIepaTypHBIE
nepopMaLy TEILIONPOBOAA ¢ TEINION3OISIIMOHHON KOHCTPYKIIMEH ONPEACIIAIOTCS 110
nehopManyy CTAIILHOU TPYOBHI.

Jli1s O¢cKkaHAIBHBIX MPOKIAA0K CHIIBI TPCHUS TPYOOIIPOBOJAa O IPYHT, a TAKKE
IPEACIbHBIC JJIMHBI YYACTKOB OMPEACIIAIOTCA U3 YCIOBHS 3aCHIIIKHA T'PYHTA HAJ BEPXOM

TpyO 0,6 - 1,5M, 4TO COOTBETCTBYET ONITUMAIBHBIM YCIOBUAM IIPOKIAJIKH YIJIa
BHyTpeHHETrO TpeHus ¢ -19° - 30°. Cuia TpeHus TpyOoIrpoBoga 0 rpyHT IIpHU
GeckananbHOM mpoxaake (Pm. Krc), pacCIuTHIBACTCS 110 hOPMYIIe:

1+K
P;= — xtxDi1xhxyxt XL, krc, (mpu y=1,8 1/m?), H/M (ipu y=18000 v/M ), rae

K - koapPpurmeHT cratnueckoro aasicHus rpysra (0,5), mo manaeiM Longstor Rol,

D1 -gpaMeTp HapyKHOM 000JI0YKH H30JIMPOBAHHOM TPYOEI, M,

h - rmyOnHa 3a10XXeHHUA TPYOBI 10 OCEBOM JIMHHUH, M,

f - KOOPPHUIIHECHT TPSHHUA MEXKIY HAPYKHOM 0007I09KOH N30IMPOBAHHON TPYOEI M TPYHTOM
(0,4), nranasie BHUIIUsHepronpoma,

Y - YACILHEIA BEC TPYHTA, T/M>,

L - paccTogHHE MEXKIY HEMOABMKHBIMH OIIOPAMHU, M.
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8.6.

8.7.

8.8.

3.9.

8.10.

8.11.

Cuibl TPEHHS Ha yYaCTKaxX KaHAIBHOM IIPOKIAdKH
(P1p, KTC ) onpenenstoTcs o ¢gopMyiie:

Prp = qxLxf, rae

q - Macca 1 M CTaIbHOM TPYOBI C H30IAIMOHHOM
KOHCTPYKIMEH U

BOJIOM, KI'C/M,

L - gjmuHa mposera MEXy HEIIOABUXHEIMH OIIOPaMH,
M,

f - KOdDULUEHT TPCHUS CKOJIB3AIIUX IIOBHKHBIX
OIIOP O CTATLHYIO IIOBEPXHOCTH (3aKJIaHLIE YACTH B
OCTOHHOM NTOoAyIIKe), paBHBIH (,3.

Harpyska Ha HEIOABHXHYIO OIIOPY OT
HEeypaBHOBEIIECHHLIX CHUJI BHYTpEHHETO aaBiaeHUs (Pey,
KI'C) OIMpeaesIeTC Mo popMyIie:

Per=PpacX7mX %me
DH - Hapy>XHBIM THAMETP CTAlIbHOU TPYOBI, CM.

Harpyska Ha HO ot cui ynpyroi negopmarnuu mpu I1-o0pa3Hbix
koMmeHcaropax (Px), umm camokomneHncanyu Z u I'-o0pa3sHniMu
IIOBOPOTaMH TpyoompoBodoB (Px , Py) onpenensercsa mo HOMOIrpaMMaM.

PacnopHoe ycuiane 0CeBOro CHiIb(QOHHOI0 KOMIIEHCATOpa OT BHYTPEHHETO
naBieHus ( Pp, kre ) onpeaensercsa no ¢hopMyiie:

Pp = Ppa6xXF»4.XKp, rae
Ppa6- pabouce maBiIcHNE TCIUIOHOCUTEIA, KI'C/CM 2,
Fs¢ - a@dexTruBHAS IUIOMIAAL IIOIEPEIHOIO CECYCHUA KOMIICHCATOPa, CM 2,
Kp - k0oaddunmeHT neperpy3kH, paBHbIi 1,2.
b deKTUBHASA IUIOIAAb IIOIECPECUHOTO CCUCHUS ONPEACISICTCS 110
dopmye: ’

Fap=mn/ 16(DH.B+DBH.B) , IJC
Du.s, Dan.s.- COOTBETCTBEHHO HApPYXHBIM X BHYTPEHHHMH JUAMETP T'HOKOro
3JICMCHTA KOMIICHCATOPa, CM.

JKeCTKOCTh 0CeBOro CHIILPOHHOrO KOMIIEHCaTOpa (Px, KIC) onpeaeasaeTcs
10 POopMYyIJIE:

Px=CoXA/2 , THe
Co- )XE€CTKOCTh KOMIICHCATOPa IMPH €r0 CXKaTUM HAa 1 MM, KI'c/MM,
A- KOMIICHCHPYIOIIAsA CIIOCOOHOCTh KOMIICHCATOPa, MM.
3HaucHUA Co U A IPUHHUMAIOTCS M3 TAOJIHI[ XapaKTEPHUCTHUK CHIIB(MOHHBIX
KOMIICHCATOPOB.

J1J1 yImpoleHus pac4eTOB BEJIMYHHEI Fad., Pp 1 Px IpuBEICHBI B
TaOIHIIax.

9. PeKOMEHAAIUM 110 MOHTAXY ¥ CTPOUTEIIHCTBY.

9.1. MorTaxx TpyOOIIpoBOA0B B u30oaauuu U3 I1b cieayer

IIPOU3BOANTE B COOTBETCTBUH C MPOEKTOM Mpou3BoacTBa padot ( I1I1P ),
pa3pabaTeiBacMBIM Ha OCHOBE MaTECPHAIIOB IIPOCKTHOM JOKYMCHTAIUM,
BBIIIOJIHCHHOM C YYE€TOM TPeOOBaHMHN JAHHOTO aJIbOOMa THUIIOBBIX PEIICHUI U
o0€eCIIeUCHHEM HaIC)KHOCTH U 0€30MaCHOM YKCILTyaTallui STUX TPyOOIPOBOIOB.

9.2. N30omupoBaHHbIe 110 TeXHOJOTHH "COBBHU" TpyOBI pacCUMTHEIBAIOTCS HA CPOK

SKCIUTyaTanuy 30 IeT IpH YCIOBHU 00CCIICUCHUS BBICOKOT'O KaUu€CTBA UX
MOHTaXKa H 3KCIuTyaTanuy, nockoiabsKy I1Ib "COBBHM" nabupaer mpo4HoOCTE CO
BpeMeHEM. 1105TOMY JIOITOBEYHOCTh H30JIMPOBAHHON TPYOBI 3aBUCHT OT OPYTHX
3JIEMEHTOB TPYyOOIIPOBO/IA.

9.3. CBapo4HbIC pabdOTHI IO COCAUHEHUIO TPYO CIEAYET MPOU3BOAUTE B CYXYIO
[IOroy JIMOO Mo COOTBETCTBYIOIIMM 3aIlIUTHBIM TEHTOM M T.II. IIPH TEMIIEPATYPE

HAPY>KHOI'O BO3AyXxa HE HHKE MUHYC 15°C.

9.4. CBapuBacMEIC IIOBEPXHOCTU TPYO MOJDKHBI OBITh OYMINCHBI OT KPACKH, MacClIa,
PXKABUMHEL M IPYTHX NOKPBLITHM, MEIIAIOIMHUX CBAapKe.

9.5. 3emirsiHBIE PabOTHI 11O pa3pabOTKE TPAHIIIEH H KOTIOBAHOB CIEIYET
IIPOU3BOJUTH B COOTBETCTBHH C IIPABUJIAMH IIPOM3BOICTBA H IPHUEMKH 3E€MIISTHBIX
pabot o CHuII 3.05.03- 85 «Temnosie cetny», CHull 111-4-80 «Texnuka
oe3onacHocTH B ctpoutTenbeTBe, CHHII 3.02.01-87 «3emMimstHbIE COOpYXEHUA,
OCHOBaHMS B PyHIAMEHTED).

JIJ1 Ipe1oTBpalleHUA IPOCaA0K TEIIOMPOBOIOB JOKHEI OBITH COOJIIOICHBI
CICAYIONHE TPCOOBAHUA:

- PBITBE TPAHIIICH JODKHO MPOU3BOAUTECA O€3 HAPYIICHUS €CTCCTBEHHOM
CTPYKTYPHI IPYHTa B OCHOBaHUH. Pa3zpaboTka TpaHIIEH IIPOU3BOIUTCS C
Hen000poM Ha BenuuuHy 0,1-0,15M. 3auncTka TpaHmen mporu3BOAUTCS
OyJIbI03€POM HIIH BPYIHYIO;

- B CJIy4ac pa3pabOTKH IPYHTA HIIKE IIPOCKTHOM OTMETKH HA JHO JOJDKEH OBITh

IIOJCHINAH IIECOK 10 MPOCKTHOM OTMETKH C TIIATEIBHBIM YILIOTHEHUEM K ym =0,98

Ha TommuHYy He 6onee 0,5M; umm mo aHy TpaHiieH ynoxeH I1b.
- IIpH IIPOU3BOJICTBE PA0OT B 3UMHEE BpeMs HE JOIMYCKAECTCI MOHTaX
TpyOOIIPOBOZOB HA IIPOMEP3NICEC OCHOBAHME.

9.6. O0OBEM BEIEMKH I'PYHTA ONPEACIACTCA MIyOUHOM YKIAOKUA TPYO U

00eCIeYeHNEM JOCTATOYHOIO MPOCTPAHCTBA I OCYIIECTBICHUS MOHTAaXa TPYO,
OTBOJOB H JAPYIUX KOMIUICKTYIOIIHUX.

Mam] JTucr | e Noxymenra] Tiomr. | Jlara
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9.7.

9.8.

9.9.

9.10.

9.11.

9.12.

9.13.

9.14.

9.15.

IIepen yCTpOMCTBOM ECYAHOT0 OCHOBAaHHMA (ILIACTOBOIO JPEHAXKA)
ITPOU3BOJIUTCS OCMOTP JIHA TPaHIIIeH, BRBIPOBHEHHBIX YYaCTKOB IIepedopa
I'PYHTA, IPOBEPKA YKIOHOB JIHA TPAHIIICH, UX COOTBECTCTBHUE IIPOCKTY.
Pe3yabTaThl OCMOTpPa OQPOPMIIAIOTCS aKTOM Ha CKPHITBIE PA0OTHI.

Ha gHe TpaHiien ycrpauBaercs necdanas noachinka ToamuHor 150 - 200mm
B 3aBUCUMOCTH OT JUAMETPOB TEILUIOIIPOBOIOB.

B 0CHOBaHMHU TPaHIICH (C YUYETOM IOACHINKHN) BEIMOIHAIOTCSA OPUAMKY IS
BO3MOXXHOCTH IMPOU3BOIUTE CBAPKY, HAHOCUTH TEIUIOU3OIALIUIO U
TUIPOU3OJISLIAI0 CTHIKOB.

IIpu 3acemke TpyOOIIpoOBOAa HAJ BEPXOM MEXAHO-3AITUTHOM 000JIOIKH
M30JIMPOBAHHOM TPYOBI 00A3aTEIBFHO YCTPOMCTBO 3aIIMTHOI'O CJI0S U3
[I€CYaHOI'0 I'PyHTa TOMIMHON HE MeHee 150 MM, HecoaepKamiero TBEPIbiX
BKIIIOUEHHM (IIeOHA, KaMHS M JIP. ) C IIOCIOMHBIM YIUIOTHEHHEM (OCOOCHHO
IIPOCTPAHCTBA MEXy TpyOOIIPOBOIaMH, a TAKXE MEX Ty TpyOOIIpoBOIaMH U
CTCHKAMH TpaHiei). Ilociae ruaponcubITaHui MPON3BOAUTCA U30JISIIIHS
CTBIKOB, 3aT€M IIPOU3BOIAT 3aCHINKY TPYOOIIPOBOIA.

CBapHBIC CTBHIKH TPYO MOABEPrarOTCs I'HAPABINICCKOMY HCIIBITAHUIO HA
IUIOTHOCTh BOJOM IIPH JABJICHUH B 1,25 pa3a IpEeBBIIAIOIIEM YCIOBHOE
naBiacHue (Py) mpy 0JHOBPEMEHHOM BH3YyaJIbHOM KOHTPOJIEC IIBOB HA
HAJIUYHNE YTCUECK.

ITociie ruapaBIMYeCKOro HCIIBITAHUS TPYOOIIPOBOJa IIPOHU3BOJIUTCS €TI0
3aChINKa U YILIOTHCHHUE MECT CTHEIKOB C IOCICAYIOIICH PABHOMEPHOM

3aCBINMKOU TPAHIIEH 3KCKABaTOPOM CIIOEM MECTHOT'O rpyHTa TOMUHON 30 CM

C pa3paBHHBAaHHEM I'PYHTa BPYYHYIO, KOBIIOM HKCKaBaTOpa B OyIbI03E€POM.

Ilepen yxinaakoM TpyOBl COCTHHUTEILHEIEC IETAIHA U DJIEMEHTEI
[IOJABEPralOTCs TINATEIIBHOMY OCMOTDPY C LIECJIbI0 OOHAPYKECHUSA TPEIHH,
CKOJIOB, I'TyOOKHX HaApPE30B, IIPOKOJIOB, BEIPHIBOB U APYTUX MOBPEKICHUN
[IOJIM3THIICHOBOM 000JI0UKH.

IIpu obHapyxeHuu noppexacHui qauHoi Mmeaee 300 MM uX 3a/1€IIBIBAIOT
[IyTEM SKCTPY3HOHHOU CBAPKH WM ITYTEM HAJIOKCHUA
TepMOyCaXuBaronmxcsa MamxkeT. [Ipy Hamuuum B 000J109Ke MPOA0JILHEIX
TPCIIMH WIH ITyOOKHX HAAPE30B MPOTAKCHHOCTEIO 00j1ee 300 MM TpyORI U
OETAIM OTOPAKOBBIBAIOTCH.

Ykinaaka TpyO B TPAHIICIO Pa3pemIacTCs IMOCIIE MPOBEPKHU OTMETOK BEpXa
[IECYaHOI'0 OCHOBAaHHSA TPAHIICH H OINOPHBIX IMMOAYIICK B KaHAIAX.

MoOHTaX TEIIOIMPOBOAOB ¢ TEILIOM30AIMEN 13 [1b B momusTHIIeHOBOM

000J104K€e IPOU3BOAUTCA IIPH TEMIICPATYPE HAPYKHOT'O BO3yXa A0 MUHYC
15°C.

9.16. Ilepen cBapkou CTabHBIX TPYO Ha 000I0UYKY TEILNIOM3OJSLIMHA HAAECBACTCSA
TEPMOYCAXKUBAIOIIUNCSI MAHXKET JJI MOCICAYIOIICH YCTAHOBKH HX HA 00JIaCTh
CBapHOI'0O CTHIKA.

9.17. LleHTpOBKA CTHIKOB CTAJIBHBIX TPYO, NX CBapKa H KOHTPOJIb Ka4ECTBA
npou3BoguTCsa corinacHo TpeboBanusam CHull 3.05.03-85 «TemnoBeie ceTny.
IIepen cBapkOH KOHIIOB TPYO TOPIIBI TEILIOM3OISIINH JOJLKHEI OBITh MIPUKPHITHI
KECTIHBIMHA PA3bEMHBIMHU SKPAHAMH H IIPHUHSITHEI MEPEI IO COXPAHCHHUIO
HOJIMATUICHOBOM 000JIOUKH OT NONAJAHUI UCKpP. 3alUTHEIC 3KPaHEI IO
OKOHYAHUM CBApKH JOJKHBI YIAIATHCS.

9.18. ITocne cBapku KOHIIOB TPYyO M JieTalICH IMIPOU3BOIUTCS IIPUCHIIKA TEILIOIIPOBOIOB
[ICCYAHBIM T'PYHTOM ( KPOME CTBIKOB ), IPOBEPKA KA4ECTBA MIBOB U
[IPEABAPUTEIIBHBIC UCIIBITAHUS Ha IIPOYHOCTh U FepMETUYHOCTH coritacHO CHull
3.05.03-85 «TemioBeie ceTm.

10. TpaHCHOPTHPOBKA U XPAHECHHUE.

10.1. TpaHCIOPTUPOBKA M XpAHECHUE TPYO, SNEMEHTOB, OTBOZIOB, HEIIOJABUHBIX OIIOP
NOJDKHBI OCYIIECTBIIATHECA B COOTBETCTBHM C TECXHUYECCKAMH TPSOOBAHHUAMHU HA
9TH U3CIIVSL.

10.2. CxmagupoBaHye ¥ XpaHCHHE TPYyO Ha MPHOOBEKTHBIX CKIIamax
M CTPOHILIOMIAAKE JOKHO OCYINECTBIATHCA B MITA0CISIX HA MOATOTOBICHHOMN H
BBIPOBHEHHOH IUIOIIAAKE C COOIIOIECHUEM MEP, 00CCIICYHBAIONIMX COXPAHHOCTD
TpyO.
Paccrosinre Mexay NOKJIaJKaMH 0] HKHUM SIpyC TpyO J0DKHO OBITH 2,0M.
[HInpuna npoxnagok 0,12 - 0,15m.
BricoTa mradens TpyoonpoBoI0B JOJKHA OBITE HE OoJiee 1,0M.
JIOIDKHEBI OBITH IIPEAYCMOTPEHEI MEPHI IIPOTHB PACKaTLEIBAHUS TPYO.

10.3. CoeauHuTENbHBIE ACTAIN JOJDKHEI XPAHUTHCS 110 BUIAM H3JICIIHM.
10.4. IlepeB0O3Ky, IOrpy3Ky M pa3rpy3Ky IUICTCH TPYyO U ACTAIICH CICAYET IIPOU3BOIUTE

pu TeMrieparype He Huke MUHYyC 20°C. 1lpu ykiaake B TpaHIee 3arpeniacrcs
cOpachIBaTh M30JIMPOBAHHBIC IJICTH U JCTAIIH.
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10.6. Ilorpy3ky m pasrpy3ky TpyO, M30JHMPOBAHHBIX 3JIEMEHTOB CIECAYET IIPOU3BOIUTH C
[IOMOIIBID MATKAX «IIOJOTEHEI))» WIH OAPYITHX CHOELUHAIBHBIX YCTPOHUCTB,
00€CIICUMBAIOIIMX COXPAHHOCTh H30JIAIMH, 4 TPOMHHMKH, OTBOABI, HCIIOABHXKHEIC
OIIOPEI IIPHA MOMOIIY CIEIHMAIBLHOM OCHACTKHA. He JOIIKHBI MCIIOIB30BATHCA LEMUA H
IIPOBOJIOKA.

10.7. Cpoku XpaHEeHHS H30JIUPOBAaHHBIX TPpyO, pacoHHEIX Aetaneil u CTYM
IIPUHUMAIOTCS 110 JAHHBIM 3aBOJ0B-U3IrOTOBUTEIICH.

10.8. IloBpexacHUE THAPOUONUPYIOIICH OO0IOYKH B MIPOLIECCE PA3TPY3KH U XPAHCHUS HE
OITYCKaeTCS.
JIng mpenoxpaHCHHUS KOHIIOB TPYO PEKOMEHAYETCA 0 IPOHU3BOJCTBA CBAPOUYHBIX
pa0doOT 3aKpBIBATh UX 3arTyIIKAMM.

11. Crioco0 ykimagku TpyOOIIpOBOIOB C IIPEABAPUTEIBLHEIM HATPEBOM TPVYO.

11.1. CymHOCTh METOAA 3aKIIOYAETCA B TOM, YTO TPyOOIPOBOALI HAarpeBalOTCA 0
TEMIICPATyPhl IPEABAPUTCIHLHOIO HArpeBa JI0 3aCHIIKHA I'PYHTOM.
[IpenBapuTEIbHBI HAarpeB MOXHO OCYIHIECTBIISATH ¢ MOMOIIBI) 3JICKTPOHArPEBa, a
TAK)XE ropssYey BOJOU HIIH IIapPOM.
BemuunHa yJIMHEHUS TPyOOIpOBO/Ia IPU IIPEABAPUTEIHLHOM HArPEeBE ONPEICIICTCS
1o hopMyIIe:

At = o (topen - txon) L, MM, TI€:
o - KO3(QpuIHMeHT THHEHHOr0 pacmupeHus crany (1,2 ¥ IO-SWMOC),
tnpen -TeMineparypa npeasapurensbHoro Harpesa (°C),
txos1- MOHTaxXHas temuneparypa (°C), npuHUMaeTCI paBHOM TeMIeparype TpyOnl 6e3
TEIIJIOHOCUTEN,
L - pacCTOSHHE MEXY HCIOABMKHBIMH OIIOpPaMH, KOTOPOE HE JOJDKHO IIPEBBIIIATH
[ max, pPACCUMTHIBAEMOTO 110 POPMYIIC:

Lmax=0czouXF/P , M ,roe:
Gron - JIOITYCKAaEMO€ OCEBOE HANPSKEHHUE B TPYOE,
F - miomaae NOnepeyHoro CCYCHMs CTAILHOH TPYObI, MM 2,
P - cuma TpeHHMS MeEXIy HapyXHOHM O000JO4YKOH M TpyHTOM, Krc, (H/m),
OIIpENEIsIeTCa 10 (POPMYIIE.
P= [(1+K):2]xnxDi1xhxyxf XL, kr/c (mpu y =1,8 /M%), H/M® (ipu v =18000H/Mm3),
rjae:
K - koapurmueHT cratmaeckoro aasieHus rpyHr (0,5), 10 JaHHBIM QHUPMBI
Logstor ROL.

D1 -muaMeTp HapyKHOM 000JI0UYKH TPYOHI, M,

11.2.

11.3.
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f - koo duimeHT TpeHUA MEXKIY HApYKHOM 0001049Kk0M B rpyHTOM (0,4),
noxanHeiM BHHUI IW3Heprompoma,

Y - VICIbHBIN BEC IpyHTa, T/M>, (H/M>),

h - rmyOuHa 3am0xeHIA TPYOEI 10 OCEBOM JIMHHU, M.

L - paccTossHHE MEXIY HEMMOABMXKHEIMH OIIOPAMU, M.

B ciny4dae oxyraxaeHus TpyOOIIpOBOJOB HIKE IMPEABAPUTEIILHOIO HAarpeBa B
CTAIbHBIX TPyOaxX BO3ZHMKAIOT PACTATUBAIOIINE HANIPSHKCHUS, B CIIyJac IIOJa4vM B
TPyOBI TEILIOH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>