NOCOBME
MO NPOEKTUPOBAHWIO FTPAOVPEH
(k CHuI 2.04.02-84)

PA3SPABOTAHO BHWW BOLOIEO lNocctposs CCCP (pykoBoguTenb M OTBETCTBEHHbIVA MCMOMHUTENb A-P TEXH. Hayk,
npod. B.A.lagkos - pa3a.1, 2, nn.7.1, 7.2, 7.15-7.29, kaHa. TexH. Hayk KO.U.ApedbeB - pa3g.2, nn.7.3-7.14, kaHg. TEXH.
Hayk B.C.lMoHomapeHko - pa3a.2) ¢ ydactnem CorossopokaHannpoekta Focctpos CCCP (nHxeHepbl B.A.TpyOHukoB 1
JI.T.CtynoBa - pasn.2, 4, 5); BHWAI wm. B.E.BepeHeeBa MwuHanepro CCCP (kaHgmpatbl TexH. Hayk E.A.CyxoB wn
P.E.l'enbdaHg - pa3n.3); JleHunrpagckoro otaeneHus AtomTennoanektpornpoekta MwuHanepro CCCP  (nHxeHepbl
B.A.Moposos n ®.A.lllepwHeB - pa3ag.3, nn.6.1-6.19, 6.103-6.117); HUMXKB Tlocctpos CCCP (kaHA. TexH. Hayk
M.M.KankuH - nn.6.20-6.45); TlpomcTtponnpoekta [occtpos CCCP (uHx. W.Jl.IenewTa - nn.6.75-6.101);
MpoektcTanbkoHcTpykumm Mocctposs CCCP (nwx. .U.dy6oBuk - nn.6.46-6.74); CaHtexnpoekta Nocctpos CCCP (nHx.
P.I"KoTtnsap - nn.7.3-7.14) n NHctutyTta obwen n kommyHanbHon rurmeHsl M. A.H.CeicuHa AMH CCCP (kaHa. meA. Hayk
J1.X.LpiraHoBckas - nn.7.15-7.29).

YTBEP>XOEHO npukazom BHUW BOLOMEO Mocctposs CCCP ot 20 mapTa 1985 . N 27

MprBeneHbl matepuanbl ANs NPOEKTUPOBAHWUS BEHTUMSATOPHBIX, OalleHHbIX, OTKPbITbIX U paavaToOpHbIX rpagupeH,
MeToAbl TEXHONMOMMYECKOro pacyeTa Oxnaxaarllen cnocobHOCTU, pekoMeHaaunn no NPOEKTUPOBAHMIO CTPOUTENbHbIX
KOHCTPYKUUI, @ TakKe OLEHKE LLIYyMa BEHTUIATOPHbIX rPagupeH.

[nsi nHXeHepHO-TEXHUYECKNX PAaBOTHNKOB NPOEKTHBIX, CTPOUTENBHBIX Y 3KCNIyaTaLMOHHbLIX OpraHn3auni.

Mpu nonb3oBaHun MMocobvem cnegyeT yuuTbiBaTb YTBEPXKAEHHbIE M3MEHEHUS CTPOMTENbHbLIX HOPM W NpaBumn U
rocyfapCTBEHHbIX CTaHAAPTOB, NyGrMKyemble B XXypHane "brionneTeHb CTpoOUTENbHON TeXHUKKU", "COOpHMKE N3MEHEHNI K

cTpouTenbHbiM Hopmam u npasunam" Mocctpos CCCP u nHdpopmaumoHHom ykasatene "locyaapcTBeHHble CTaHAapThl
CCCP" lNoccraHgapta CCCP.

1. OBLUME NONOXEHUA

1.1. TpagnpHs npeactaenseT coboii coopyKeHne Ons oxXnaxaeHns Boabl B 060POTHbLIX cUCTEMAX BOAOCHABGXKEHMS.

1.2. MMpuMeHeHVe oxNaxaeHHOW BOAbI B 3HEpreTuke 1 MpPOMbILLMIEHHOCTU CBSI3aHO C KOHAeHcauwen oTpaboTasLuero
napa nocne pacliMpeHVns ero B NapoBblX ABWratensx, C KOHAEHCauuen M OoxnaxaeHuem rasoobpasHoOro n >Xugkoro
npoayKTa XUMWYECKOro NPOU3BOACTBA, C OXnaxaeHnem o0OpyAoBaHUS B UEnsX MpeaoxpaHeHus ero ot ObicTporo
paspyLlieHns NoA BIUSHUEM BbICOKMX TemnepaTtyp (Hanpvumep, UWMIMHOPOB KOMMPECCOPOB, KradKn NMpOn3BOACTBEHHbLIX
neyem) n T.n.

B 3aBMCUMMOCTW OT Ha3HaYeHUs oXnaX4eHHOW Boabl TpeboBaHUs, NpeabsBrseMble kK TemnepaType 3Toi BoAbl, MOryT
CUNbHO pasnuyaTbes. OTM TpeboBaHMSA AMKTYIOTCS YCROBUAMU MPOU3BOACTBEHHbIX MPOLECCOB, 3KOHOMUYHOCTBLIO U
HaJeXHOCTbI0 paboTbl ycTaHOBOK. OHM onpeaensatoTcs, kak NpaBuio, TEXHOMOrMEN NPOM3BOACTBA.

1.3. Mo cnocoby nepegayn Tenna atMochepHOMY BO34yXy MOXHO KrnaccuduunpoBaTth rpagvpHi Ha:

ncnaputenbHble, B KOTOPbIX NepedaYa Tenna oT BoAbl BO34yXYy OCYLLUECTB1AE€TCA B OCHOBHOM 3a CYEeT UcnapeHud,

pagnaTopHble, Unn cyxme, B KOTOPbIX Nepeaaya tenna oT BOAbl BO3AYXY OCYLLUECTBIIAETCA Yepel3 CTEeHKY paanaTtopoB
3a CYeT TernyionpoBOoAHOCTN N KOHBEKLUNA;

CMellaHHble, B KOTOPLIX UCMONb3yeTcsl Nepeaaya Tenna 3a CYeT UCNapeHusi, TENNONPOBOAHOCTM U KOHBEKLIMMN.
1.4. TeopeTuyeckum nNpedenom OXNaxAeHWss BoAbl B MCMNApUTENbHbIX T[PAAMPHAX SBMAsSeTCS TemrepaTtypa
aTMocdepHoro Bosayxa no CMOYEHHOMY TEPMOMETPY, KOTopasi MOXKET ObITb HUXKE TeMMepaTypbl N0 CyXOMy TEPMOMETPY

Ha HECKOMNbKO rpajycoB.

TeopeTuyeckum Npenernom OXIaXaeHWsl BOAbl B paavaToOpHbIX rPagupHsX sIBMsSieTCs TemnepaTtypa aTMocepHoro
BO34yXa Mo CyXOMy TEPMOMETPY.

1.5. VicnaputenbHble rpagnpHu obecneunBatoT 6onee rnybokoe oxrnaxageHne Boabl N0 CPABHEHWIO C paguaToOpHbIMA U



MoryT ObITb BbINOMHEHbI U3 OELLEBbIX U MeHee ,D,e(bVILl,I/ITHbIX MaTepuarnos.

1.6. PagnatopHbie rpagupH/ NOfyYmMnum HesHauyuMTeNbHOE NPUMEHEHUE M3-3a Maron rnyOuHbl OXNaXaeHWs BoAbl U
HMU3KMX KO3 (PUUMEHTOB TEMMOOTAAYM MOBEPXHOCTU KOHTaKTa C BO34yxOoM. Bcrnegcteve 3Toro moBEPXHOCTb KOHTakTa
Takux rpagMpeH Bo3pacTaeT B HECKOSIbKO AECSTKOB pa3 Mo CPpaBHEHWUIO C UcnaputenbHbiMU. Kpome aTtoro, ns-3a manon
TENMOeMKOCTM BO3Ayxa ANs paguaTtopHbIX rpagupeH Tpebyetca 3HaumTenbHo Gonbluee KONMYecTBO BO34yxa, YeM Ang
ucnaputenbHbliX. PaguatopHble rpagupHu obnagalT psgoM  HeOOCTaTKoOB  MpW dKCnnyaTaumm B YCNOBUMSX
oTpuuaTenbHbIX TeMnepaTyp HapyxHoro Bo3gyxa. OgHako paguaTtopHble rpagupHY peKoOMEHAYT K MPUMEHEHUI0, Koraa
MOXHO unu TpebyeTtcs obecneunTb OTCYTCTBUE KOHTAKTa OXNaXk4aemMon BoAdbl C BO3AYXOM UMK B panoHax ¢ AemumTom
BOAbI.

1.7. B KOMOWHVMPOBaHHBLIX PaAMaTOPHO-UCMAPUTENBHBIX TPaAMPHSAX, TaK Xe Kak M B Cyxux, oxfaxiaeHue Bogbl
MPOMCXOAMT Yepes CTEHKU paauaTopoB, opollaemble CHapyxu Bogon. Otgada Tenna BOAOW, MpoTekawlwen yepes
paguaTopbl K BO3A4yXy, OCYLLECTBNSIETCSH 3@ CHET TEMIONPOBOAHOCTM Yepe3 CTEHKU U UCMapeHusi opoLuatolein Bodbl.
YkasaHHble rpagupHU MOMYYUnM MEHbLUEee pacnpoCTpaHeHUe, YeM ucnapuTernbHble U paguaTopHble U3-3a HeynobeTs
npu sKkcnnyarauum.

1.8. Mo cnocoby co3gaHus TArv Bo3ayxa rpagupHu pasgensioTces Ha:
BEHTUMATOPHbIE, YEPE3 KOTOPbIE BO34YX NMPOKAYMBaAETCS HAarHeTaTeNnbHbIMW UM OTCackiBaOLWUMN BEHTUNATOPAMMU;
OalleHHble, B KOTOPbIX TAra BO3ayxa CO34aeTCs BbICOKON BbITSDKHOWN GallLHeln;

OTKpbITblE, UIn aTMOC(beprle, B KOTOPbIX ONd NPOTOKa BO3AyxXa 4Yepe3d HUX UCMNONb3YHTCA €CTeCTBEHHble TOKU
BO3AyXxa - BeTep U OT4aCTU eCTeCTBEHHaA KOHBEKLMUA.

1.9. B 3aBMCMMOCTM OT KOHCTPYKLMW OPOCUTEMBHOIrO YCTPOWCTBA M crnocoba, KOTOpbIM AOCTUraeTcs yBenuyeHue
MOBEPXHOCTU COMPUKOCHOBEHUSI BOAbl C BO3AYXOM, PagvpHW MOAPA3AENsAOTCS Ha MNEHOYHble, KanenbHble U
Opbl3ranbHble.

Kaxabin 13 YKa3aHHbIX BMWOOB TrpaaupeH MoOXeT WUMETb pa3H006p83Hble KOHCTPYKUMKN OTAENbHbIX 3J1IeMeHTOB
opocuTenbHoro yCTpOVICTBa, oTnnyaTbCA UX pasMepamMiu, pacCToOAHUAMU MeXOy HUMU U MOXeT OblTb BbINOSIHEH U3
pas3nnyHbIX MaTtepunarnos.

1.10. BaweHHble rpagvpHN BbLIMOMHAKTCA OTAENbHO CTOALUMM, KpyrnbiMn  Unn  MHOIoyronibHbIMM B NnaHe,
BEHTUNATOPHbIE - CEKUNOHHbIMU NN OTOENbHO CTOAWMMK, B NflaHe MOryT UMeTb cbopMy KBagparta, npAMOYrofibHuKa,
MHOroyrosfibH1Ka mnu Kpyra.

1.11. Ha BeHTMNATOPHLIE rpagnpHV AonyckaeTcs yaenbHasa TennoBas Harpyska 335-419 MOx/(m 2 -4) [80-100 TbIC.
KKan/(M2 ‘4)] 1 BbllWe, Ha GalleHHble, B 3aBUCUMOCTW OT BbICOTbI OalluHuW, - yaenbHasi Harpy3ka 251-419 M,IZI,)K/(M2 )
[60-100 TbIC. KKamn/(m 2 ‘4)]. Ha atmocdepHbie rpagumpHu [onyckaeTcs yAernbHas Tennosas Harpy3ka 29,3-62,6

2 2
MOx(m = -4) [7-15 TbIC. Kkan/(m = -4)]. 3aBMCUMOCTL OXMaguTenbHOro adpdekTa aTMocepHbIX rpagupeH OT CuMbl U
HanpasneHus BeTpa orpaHnyYMBaeT UX NPUMEHeHNe.

1.12. YpgenbHas rugpaBnuyeckasl Harpyska Ha rpagvpHU  onpefensieTcs TEXHONMOMMYecKUMU —pacyetamu,
npuBedeHHbIMM B pa3g.2. OHa 3aBUCUT OT pacHETHbIX NapameTpoB aTtMocepHOro Bo3gyxa npu 3agaHHOM MpOLeHTe
obecneyeHHocTn, Tpebyembix nepenajoB TemnepaTypbl BOAbl, PaCYETHbIX TemnepaTyp OXNaXAeHHOW BoAbl W
BbIOpaHHOro BMAA U KOHCTPYKLUW rpagnpeH.

OpUEHTUPOBOYHO AN rpagupeH, NPOeKTUPYEMbIX Arsi CPEAHEN NOrochl Halle CTpaHbl, YaenbHasi rmapasnvyeckas

Harpyska npuMHUMaeTcs, M3 M 2 "4), Npu opocuTene:
nneHo4yHom 8-12
KanenbHom 6-10
Opbi3ransHoM 5-6

Ons OTKpbITbIX aTMOCKEepHbIX rpaguMpeH pacyeTHas yAaenbHas rmapaenuyeckasl Harpyska OOblMHO He [ormkHa

npesbiwaTth 3-5 M3 /(m 2 ‘y).



1.13. Bblbop Tuna rpagvpeH cnegyet NPoU3BOAWTbL MO TEXHOMOIMYECKMM pacyeTam C y4eTOM 3afaHHbIX B MpoekTe
pacxodoB BOAbl M KOMM4YecTBa Ternna, OTHUMAemoro OT MPOAYKTOB, anmnapaToB W oxnaxgaemMoro obopyaoBaHus,
TemnepaTyp oxfnaxgaemon BoAbl M TpeboBaHWIA K YCTOMYMBOCTW OXnaguTenbHoro addekra, MeTeoponormvyeckmx
napamMeTpoB, WHXEHEPHO-TeONOrMYECKMX U FMAPONIOrMYECKUX YCIOBUIA MNMOLAAKN CTPOMTENbCTBA FPagvpHW, YCroBUiA
pasvelleHVs oxnaguTens Ha nnowagke npeanpuaTus, Xxapaktepa 3acTpOoWKu OKpyKalolwewn Tepputopun K
TPAHCMNOPTHbIX NyTEeN, XMMNYECKOro coctasa 406aBOYHOW 1 06OPOTHOWN BOAbBI M CAHUTAPHO-TMIMEHNYECKNX TpeboBaHui K
HeMy, TEXHUKO-3KOHOMMWYECKNX NoKasaTenen npouecca CTPOUTENLCTBA 3TUX COOPYKEHWUN.

1.14. MNpn Hanumunm B 0BOpPOTHOW BOAE B3BECEW B COYeTaHMM C Macrnamu u Hedprenpogyktamu, obpasylolmx Ha
3aneMeHTax OpocuTens TpyaHoyAansieMble OTIOXKEHWUS, PEKOMEHAYETCA NPUMEHATb rpaavpHM OpbidranbHoro Tuna.
Takoro e Tvna rpagupHU pPeKoOMeHAYeTCs NMPUMEHSITb NMPYM BO3MOXHOCTM BblAeNeHus 13 06opoTHOM BoAbl kapboHaTa
KanbuMs B BUOE HaKMMM Ha dremeHTax opocuTens B OonbLUMX KONMMYECTBaXx, YrpoXarolwmx obpyLleHuo opocuTens.
Bo3mOXHOCTb BblaeneHus kapboHaTta KanbLms yCTaHaBNMBaeTCsA MO aHarnorMm ¢ AeNCTBYOLWMMM COCEAHUMM CUCTEMAMMU
060pOTHOrO BOAOCHaOXEHUs NpeanpusaTUA, UCNOMb3YIOLWMMK Ty e A00aBOYHyl0 Body M paboTalowmmm B CXOOHbIX
rMapoTEPMUYECKUX PEXMMAX.

1.15. To ycnoBuaAM npefoTBpaLleHUs paspyLlleHnss KOHCTPYKLMOHHBLIX MaTtepuanoB (6eToHa v ApeBecuHbl)
TemnepaTtypa BOAbl, MOCTynawLe Ha rpagupHWA, He OOMKHA, Kak npaswio, npesbiwarte 60 °C. MNpu Temnepatype
nocTtynatwowien sodbl Bbiwe 60 °C cnegyeT NPUMEHSITb 3aLUMTHbIE MOKPBLITUS KOHCTPYKLMIA UM TEPMOYCTOWYMBLIE
martepuansl.

1.16. Mo ycrnoBuaM HageXHOCTW, yaoOCTBa M SKOHOMUYHOCTM 3KCMNnyaTaumMm pekomeHayetcs oT 2 Ao 12 cekumn nnm
rpagypeH B O4HOM OOOPOTHOM UMKNe BOJOCHaGXeHusl. Ecnm nmo TexXHOMOorMyeckuM pacyetam YMcrno cekumi unm
rpagupeH coctaenset 6onee 12 unun meHee 2, crniegyeT BbiGpaTh APYron TUnopasmep rpagvpeH.

1.17. Mpu pacnonoXxeHUn rpaguMpeH Ha nroLlagke nNpeanpusaTusa cnedyet obecneymBaTb GecnpensTCTBEHHbIN AOCTYN
aTMOC(epHOro Bo3fyxa K HAM U GrnaronpusiTHble YCroBUst NSt 0TBOAa YBMaXHEHHOro BO3AyXa, BblbpachbiBaeMoro u3
rpagupeH. Mo aTuM cooBpakeHUsM He pekoMeHayeTcs rpynny rpaguMpeH pacnonarate B OKPYXEHWU BbICOKUX 34aHWii
WM Ha GNM3KOM PacCTOSHUM OT HUX. PaccTosiHue [OSMKHO ObiTb CBbile MOSNYTOPHOWM BbLICOTHI 34aHuiA. Mpu aTOM
HeoBXo4VMO yUnTbIBaTb PO3Y BETPOB U HanpaBfeHne 3MMHIUX BETPOB A8 NpeaynpexaeHnst YBrnaxHeH!ss 1 obMepaaHns
30aHUIN 1 COOPYXXEHWI BO3IE rpagupeH.

PaccTosHusa oT coceqHunx 3gaHuin 4o rpaavpeH n Mexay rpagupHamu crniegyet npuHumats no CHulM 11-89-80.

1.18. PacuyeTHble aTMocdepHble napameTpbl AMs NPOEKTUPOBaHWUS CTPOUTENbHON YacTu rpagupeH Heobxoaumo
npuHMmMaTb no CHwulM 2.01.01-82.

2. BEHTUNIATOPHBLIE TPAAUPHU

OBLLUAA YACTb

2.1. BeHTUNSATOpHbIE TPagvpHN HaAnNeXuT MNPUMEHSTb B cucTemMax 0BOpOTHOro BOAOCHAOXEHWS, TpeObyroLimx
YCTONYMBOrO M rrybOKOro OXnakgeHus BOoAbl, MPU BbICOKUX yAENbHbIX MMAPAaBMYECKMX M TEMMOBbIX Harpyskax, npwu
HeobXoaAMMOCTN  cokpalwleHuss obbema CTpouTenbHbIX paboT, MaHEeBPEHHOro perynupoBaHusa  Temnepartypbl
OXNaXAEeHHOW BOAblI CPeACTBaMM aBTOMaTU3aLmK.

2.2. CxeMbl HEKOTOPbIX BUOOB BEHTUMNSITOPHbLIX rpaanpeH, NPOeKTbl KOTOpbIX pa3paboTaHbl Co3BOOOKAHANMPOEKTOM
npu yyactun BHUW BOAIEO, npuBeaeHbl Ha YepT.1-5.
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Yept.1. Cxema BEHTUNATOPHON MPOTMBOTOYHOM rpagupHu

1 - gudbdpysop; 2 - BeHTUNATOP; 3 - BOAOYNOBUTENb; 4 - BoAopacnpeaenutensHas
cucTema; 5 - opocuTenbHOE YCTPOMCTBO; 6 - BO3QyXOHANPaBNSALUIA KO3bIPEK;
7 - BO3OyXOBXOAHbIE OKHa; 8 - BO3gyxopacnpeaenuTenbHoe NpoCTPaHCTBO;
9 - nepenueHow Bogosop; 10 - rpsiseBoli Bogososd; 11 - BogocOopHbI GaccelH;
12 - BeTpoBas neperopogka; 13 - oTBogsAWmMin Bogosog; 14 - nogsoadaLLmii BO4OBOS,



YepT.2. Cxema nonepe4yHOTOYHOW rpagmpHU C OTCacbiBaHMEM BO3[yXa BEHTUNATOPOM

1 - andbdpysop; 2 - BeHTUNATOP; 3 - NOABOASLLMIN BOOOBOL;
4 - BogopacnpegenuTensHasa CUCTema; 5 - BogoynoBuTenb;
6 - OpoCUTENBLHOE YCTPOWCTBO; 7 - Xant3u; 8 - BoaocbopHkIn baccelH;
9 - oTBOASLWMM BogoBo; 10 - nepenvMeBHON BOAOBOA
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Yept.3. Cxema OQHOBEHTUNATOPHON rpagavpHy Nnowaabio

400 m 2 C BeHTunatopom mapku 1Bl 104

1 - andpdpysop; 2 - BeHTUNATOP; 3 - BOAOYNoBuUTEND; 4 - BogopacnpeaenuternbHas
cuctema; 5 - opocuTenbHoOe YCTPOMCTBO; 6 - BeTpoBas Neperopoaka; 7 - BoaoCObopHbIn
6accelH; 8 - nogsoaALMIA Bogosoad; 9 - oTBOAALLMIA BOOOBOS,
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YepT.4. Cxema BEHTUNSTOPHONM rpaanpHK, pacrnoniaraeMoi Ha 3aaHusax

1 - BogoynoButens; 2 - BogopacnpenenvrensHas cucrema; 3 - opocutensHoe
YCTPOWCTBO; 4 - BEHTUNATOP
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Yept.5. Cxema nonepe4yHOTOYHOW rpagupHN C HarHeTaHMeM BO34yxa BEHTUNATOPOM

1 - BogopacnpegenutenbHas cuctema; 2 - BOAOYNOBUTENb;
3 - OpocuTENBHOE YCTPOWCTBO; 4 - BOOOCOOPHBIN NOAAOH; 5 - BEHTUNATOP

2.3. TexHomornyeckasi cxema BEHTUNATOPHON rPpaavpHN BKNtoyaeT B cebs credytolume OCHOBHbBIE 3M1eMEHThI:
060mouyKy (Kopryc), COCTOSILLYIO U3 kapkaca, 06LIMTOro NMCToBLIM MaTepunanoM, BogopacrnpeaenutensHoe YCTPOCTBO,
opocuTenb, BOAOYNOBUTENb, BOAOCOOPHbLIV HacceiiH 1 BEHTUNSTOPHYHO YCTaHOBKY.

2.4. ina BeHTMNsiTopoB mMapok BI™ 25, BI' 50, BI" 70 n BI' 104 paspaboTaHbl TUNOBbIE NPOEKTLI rPaAvpPeH Nrowaabo
25,64, 144,192 1400 m 2 . Ansa BeHTMNATOPOB ¢ pabounm konecom gnameTpom 10 n 18 M, nogayvenn COOTBETCTBEHHO

2,7 n 10 MnH. M3 /4 BO3ayxa v nnowaabto 380 n 1200 m 2 pa3paboTaHbl UHAMBMAYANbHbIE NPOEKTHI.

BEHTUINATOPHbLIE YCTAHOBKU
2.5. B rpagvpHsax 4l CO3AaHUs UCKYCCTBEHHOM TATW MPUMEHSIOTCSt CEPUIHO U3TOTOBISIEMbIE OCEBbIE BEHTUNSTOPSI

ans rpagupeH Mapku Bl 1 oceBble BEHTUNATOPbLI OOLENPOMBILLNIEHHOrO HasHaveHus Mapku 06-300. TexHudeckue
XapaKTEPUCTUKN BEHTUNSITOPOB NpYBEAEHbI B Tabn.1 1 Ha 4epT.6-11.

Tabnuua 1




TexHu4yeckas
XapakTepucTumka
BeHTUNATOpa

Mapka BeHTUNsITOpa

06-300
N 8

06-300
N 12,5

1BI' 25

3Bl 25 2Bl 50 2BIr 70

1Bl 104

06-300 N 8

HomunHanbHas
nogaya Bo3agyxa,

3
ThiC. M~ /4

CraTtnyeckuin
Hanop, Ma

(krc/m 2)

[NonHoe
naerneHue, lNa

(krc/m 2)

Kna
BEHTMNATOpPa

YacTtoTa
BpalLleHus,
06/MUH

Yucno nonacrten,
L.

Yron ycTaHOBKM
nonacten, rpag

OuameTp
pabouyero Korneca,
M

OnameTp BTYrKw,
M

Mapka anekrtpo-
asuratens

MoLuHocTb, KBT
HanpsixeHnwue, B
YacTtoTa TokKa, Ny

Krp anektpo-
asuratens

FabapuTbl
BEHTMNATOPA, M:

avameTp
BbICOTa

Macca
BEHTUNATOPA, Kr

To xe, 6e3
3neKTpo-
ABuratengd, Kr

15

98 (10)

0,78

930

0,8

0,32

AOJ2-21-6

0,8
380

50,0

0,86

0,98

51

45

157 (16)

0,78

730

1,25

0,5

AO2-42-

3,0
380

50,0

1,32

151

157

120

137 (14)

365

16

2,5

0,75
BACO
10-19-16
11,0
380
50,0

0,885

3,00
1,87

1200

156 500 1100

- 147 (15) | 157 (16)

137 (14) - -

0,63 - -

365 178 178

22 16 15

2,5 5,0 7,0

- 15 2,1

BACO
10-19-16

BACO
14-16-32

BACO
15-23-34

11,0 30,0 75,0

380 380 380

50,0 50,0 50,0

0,885 0,83 0,875

3,00 6,00 8,40

1,878 3,74 5,15

- 4960 9300

2700

167 (17)

110

13

10,4

3,64
BACB
17-40-52
200,0
6000

50,0

10,45
13,5

16250

23

235 (24)

0,78

1410

0,8

0,32

AOIN2-32-4

3,0
380

50,0

0,86

0,98

51
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YepT.6. AspognHammnyeckas xapakTepuctmka BeHTunaTopa mapkm 1BIM 25

3aBuUCUMOCTH a - MowHocTn 1Y ; 6 - Kra #r; B - Hanopa H ot nogaumn

"
BO3AyXa BeHTUnsTopom (f
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UepT.7. AapognHammyeckasa xapaktepucTuka BeHTunaropa mapku 3Bl 25

3aBucKUMOCTY a - MowHocT AWV ; 6 - KMNJ #F; B - Harnopa H ot nogaun BO3yxa

N
BeHTUnATOopom (Fy
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YepT.8. AspoanHammyeckasa xapaktepucTuka BeHTunaropa mapku 2Bl 50

3aBucuMocTy a - mowHocT IV ; 6 - Hanopa /& oT nogauu Bo3gyxa

L
BeHTUnATOpom (Fy
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YepT.9. AspognHammyeckasa xapaktepucTuka BeHTunaropa mapku 2Bl 70

3aBucuMocTy a - molHocT MV ; 6 - Hanopa /& oT nogauu Bo3gyxa

N
BeHTUnATOpom (Fy
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YepT.10. AspoamHammnyeckasi xapakTepmucTuka BeHTunaTopa mapku Bl 104

3aBUCUMOCTY a - MowWHocTU A ; 6 - Hanopa H ot nopaun BO34yxa

o
BeHTUNATOpOM (7
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YepT.11. AspoamHamMmyeckme XapakTepUCTUKMN OCEBbLIX BEHTUNSTOPOB
mapku 06-300 o6LenpombiwineHHoro HasHadveHus N 4; 5; 6,3;
8;10mn 12,5

B mapke BeHTMNsTOpa Ans rpagupeH nepsas uudpa o3HadaeT Homep Moaudwukaumu, uudpsl nocne 6yks BIM -
YCNOBHbI anameTp paboyero koneca B geummetpax. Hanpumep, BeHTunaTop mapku 3Bl 25 - 310 BeHTUNATOp Ans
rpagupeH moamdukaumm Homep 3 ¢ paboynm Konecom ycroBHbIM AuaMmeTpoM 25 oM.

2.6. Cpok cnybbl BEHTUNATOPOB YCTaHaBNMBaETCHA He MeHee aecaTu neT. Pecypc paboTbl 4O NepBOro KanutanbHOro
pemMoHTa JOoMmKeH cocTaBnaTb He meHee 20000 u.

2.7. Ha 4epT.12 npuBeneHa o600LeHHas cxema BEHTUNSITOPHOM ycTaHoBku Mapok BIM 25, Bl 50 u BI' 70 u ee
rabapuTbl.
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YepT.12. BeHTUNsaTOpHas yctaHoBka mapok Bl
1- anddysop; 2 - kopnyc; 3 - KonnekTop; 4 - NpVBOA;
5 - paboyee koneco
Mapka Pasmepbl, Mm
BEHTMNATOPA
Ly Ly Ly Hy y 4
BI' 25 3000 3000 2520 1870 1000 480
BI 50 6000 5910 5040 3720 2200 700
Bl 70 8400 8400 7050 5150 3000 1000

Pabouee koneco, cocTosiliee M3 CTynuuUbl C 3aKPenmneHHbIMW Ha Hell nonacTsMu U BTYNKU pOTOpa, HacaxXeHo
HeMnoCPeACTBEHHO Ha Ban TUXOXOAHOrO 3NIeKTpoABWraTensi, NPUKPenneHo K Hemy GonTamu M BpallaeTcsl B NOMOCTH
cpenHero natpybka (o6euvariku), pacrnonoXeHHOro COOCHO C HUM.

Jlonactu BeHTuUnaTopos mapok 1Bl 25, 2BI" 50 u 2BI" 70 - ctanbHble mapku LI3-04. Jlonactn BeHTunaTopa mapku 3B
25 - anomunHueBble Mmapku K-121a. Jlonactu BeHtunsatopa mapku 1BIC 104 - creknonnactukosble Mmapku K-100.

[ndpy3op COCTOMT N3 OTAENbHbIX LLMTOB, KOJINEKTOP U CpeaHuin NnaTpybok - u3 OTAEmNbHbIX CEKTOPOB.
[MpuBOA BEHTUNATOPOB - TMXOXOAHBIV 3neKTpoABUraTens BEPTUKanNbHOro NCMOHEHWS.

MocnepHssa Byksa B Mapke ABuratens ykasblBaeT BWA ero oxnaxgeHus: Hanpumep, O - Bo3gywHoe, B - BoasHoe.
MpuBoA KpenuTcs Ha cneumanbHON pame, OTHOCALLENCH K CTPOUTENBHOW YacTu rpaavpeH.

Mopayy Bo3ayxa BEHTUNSTOPOM MOXKHO PerynnpoBaTb U3MEHEHWEM Yrina HaKMoHa fionacTen.

2.8. B Mapke BeHTUNsiTopa OOLLENPOMBILLIIEHHOrO Ha3HaYeHWst HOMEP yKasblBaeT BENUYMHY YCMOBHOIO AuaMeTpa
paboyero koneca BeHTWNsTOpa B AdeuumeTtpax. Hanpumep, BeHTURATOP OOLLENPOMBILLNEHHOMO HA3HAYEHUS MapKu
06-300 N 12,5 umeeT ycnoBHbIi AnameTp paboyero koneca 12,5 om. KOHCTPYKTUBHbIE pa3Mepbl OCEBLIX BEHTUMNSTOPOB
0o6LenpoMbILLNIEHHOro Ha3HayYeHnst mapok 06-300 N 4, 06-300 N 5, 06-300 N 6,3; 06-300 N 8; 06-300 N 10 n 06-300 N

12,5 npuBeaeHbl Ha 4epT.13 1 B Tabn.2.
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YepT.13. OceBble BeHTUNATOPLI Mapku 06-300 06LenpoMbILLNEHHOrO
HasHayenunsa N 4; 5; 6,3; 8; 10 n 12,5

Tabnuua 2
Homep | Ouametp Pasmepbl, MM (cm. yepT.13)
BEHTU- | paboyero
natopa | koneca
BEHTU-
naTopa,
MM
n Dl D2 D3 A 5] r E K K H
4 400 160 403 430 460 - - - 200 - - -
5 500 200 503 530 560 - - - 250 - - -
6,3 630 252 633 650 690 - - - 315 - - -
8 800 320 805 830 860 750 250 550 320 | 325 806 315
10 1000 400 | 1006 | 1035 | 1060 | 900 330 670 400 | 32,0 960 394
12,5 1250 500 | 1258 | 1285 | 1320 | 1100 | 400 850 500 | 47,0 | 1160 | 494




Jlonactn BeHTUnNATOpoB Mapku 06-300 - cTanbHble, NPUBOA - ACUMHXPOHHbLIA 3MeKTpoaBuUraTenb rOPU3OHTarbHOro
ncnonHeHusi. BeHtnnsatopbl Mapok 06-300 N 4, 06-300 N 5, 06-300 N 6,3 nsrotaenumeatoTca 6e3 CTaHWH, BEHTUNATOPLI
Mapok 06-300 N 8, 06-300 N 10 n 06-300 N 12,5 - co ctaHMHamn. B TMNOBLIX NpoekTax rpagvpeH MpPUMEHSATCA
BeHTUNATOPLI Mapok 06-300 N 8 n 06-300 N 12,5. B nHaMemnayanbHbIX NpoekTax MoryT NPUMEHSTLCS U Apyrue Mapku
BEHTUNATOPOB.

BOOOPACHNPELOEJIUTENIbHbIE CUCTEMBbI

2.9. B BEHTUNATOPHLIX FPaaMpHSX criegyet NPUMEHsiTb NPeuMyLLeCTBEHHO HU3KOHAaMopHble TpybuyaTble CUCTEMBI
pacnpegeneHus Boabl ¢ pasbpbidruBatowmmm connamu. K atum cuctemam npegbsaBnsoTcst TpeboBaHMA: BO3MOXHO
paBHOMepHee pacnpefendTb oxnaxaaemMyto BoA4y No opocuTernto u obecneunsaTb pacyeTHy0 nogady BoAbl B npoLecce
akcnnyatauun rpagupeH. Cxembl U KOHCTPYKTUBHbIE pa3mepbl MNacTMacCoBbIX COMen - TaHreHuuanbHoro, yaapHoro ¢
3ybuaTbiM OoTpaxaTtenem u pactpybHoro - npmeeaeHbl Ha YepT.14 u B Tabn.3, ux rmapaenuyeckme XapakTepuUcTuKn - B
Tabn.4. B GalweHHbIX rpagvpHAX MPUMEHSOTCA, B OCHOBHOM, yAapHble COMMa C Yalle4HbIMW OoTpaKaTensaMmu, cxema u
rmapaBnmMyecKkas XxapakTepucTrka KOTOpbIX MpuBeaeHbl Ha yepT.15.
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YepT.14. Pasbpbi3ruBatoLLme nnacTtmMmaccoBble conna
a- TaHreHuuwansHoe; 6 - yaapHoe c 3ybyaTbiM OoTpaxaTenem;
B - pacTpybHoe

Tabnuua 3



YCcnoBHbIN

anameTp conna:

BXOOHOrO 1
BbIXOQHOrO

OTBEPCTUIA, Dy,

Pa3mepbl, MM (cM. yepT.14)

MM
Iﬂ?lil '5111{ *'?K RB}{ ¢ b
20% 12 12 26 40 8 18 10
32%16 16 32 60 9,5 32 15
32%22 22 45 70 12,5 31 20
Kap Ry, m By
Y g, M3 " HanpaBneHue BbIXOAHOTO OTBEPCTUS |\V/I| paccTosiHMe OT comnna [0 opocuTens,
BHU3 1 BHM3 0,5 BBEpPX BHU3 1 BBEPX BBEPX
0,25 0,25 0,25
TaHreHumMansHoe cono, D}, =20*% 12 mm, £i=0,53
15 1,15 0,79 0,70 0,50 0,55 1,7 1,0
2,0 1,28 0,82 0,72 0,44 0,65 2,0 1,2
3,0 1,46 0,88 0,79 0,35 0,75 2,5 1,8
4,0 1,65 0,94 0,83 0,30 0,80 2,9 2,5
TaHreHumManLHoe conno, DJ, =32*16 Mmm, ££=0,51
1,5 2,70 0,74 0,72 0,79 0,45 1,8 1,2
2,0 3,06 0,75 0,80 0,62 0,50 2,1 1,4
3,0 3,50 0,94 0,89 0,50 0,62 2,8 1,9
4,0 3,80 0,94 0,76 0,40 0,70 31 2,6
TaHreHumanbHoe comnso, D}, =32*22 mm, ££=0,50
1,5 3,90 0,67 0,57 0,74 0,75 1,9 1,1
2,0 4,25 0,70 0,65 0,65 0,82 2,1 1,3
3,0 5,26 0,72 0,65 0,55 0,90 2,6 1,8
4,0 6,00 0,73 0,68 0,50 0,95 3,0 2,5

YaapHoe conso ¢ oTpaxaTenem, D}, =32 mm, ££=0,91

Tabnuua 4



1,0 7,50 - - 0,80 - 1,9 0,30
1,5 9,76 - - 0,75 - 2,5 0,45
2,0 11,25 - - 0,66 - 2,9 0,55
Pactpy6Hoe conno, =50 mm, ££=0,94
0,6 5,69 55 0,60 0,90 0,5 1,0 0,4
1,0 7,35 7,0 0,70 0,80 0,65 15 0,55
1,2 8,05 7,75 0,80 0,75 0,7 1,6 0,6
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YepT.15. Pa3bphbi3riBatoLee nnacTtMaccoBOe COMSIO C YalleYHbIM OTpaXkaTenem 1
rpacdhvk 3aBUCUMOCTU pacxoda Boabl &, OT Hamopa H - Nepeq connom gmameTpamu




BxogHoro otBepcTus 0,024, 0,026 1 0,028 m
2.10. KoathduumeHT HepaBHOMEPHOCTU pacnpeneneHuss Boabl B pakenax pas3bpbi3arMBaHus rpynnbl  conen
pekomeHayeTCcst onpeaensaTb no gopmMyne
0,4

o —MK' , 1)

Hpm

roe ME - 6e3pasmepHkIn KoadhduumeHT, paBHbii 0,6 Npy paboTte conen ¢ dakenamu, HanpaBneHHbIMK BBepX, 1 0,5
- HanpaBneHHbIMY BHU3;

. 2
j;: - nnowanb A4enKn B CETKe pa3MelleHnda conen B ninaHe, m

’
UeM HmkKe BenuuuHbl KO3DMDULNEHTOB Kn.p n KHp’ TEM paBHOMepHee pacnpepenseTcs Boga B hakenax
pa3Gpbl3rvBaHus.

2.11. OnameTp Kkanenb B hakenax pa3bpbi3rmBaHms conen npubnmkeHHO MOXHO BbIYUCIINTL MO 3aBUCUMOCTU

Z
d =ﬁ, 2
roe r:fa - cpedHun "3KBMBANEHTHbIN" OuameTp Kanemnb (OTHOWeHMe CyMMbl obbema kanenb K CyMme WX

NOBEPXHOCTU), MM;

C,: - Ge3pasmepHbIl k03dhPULUMEHT, paBHbI 38 NS TaHreHuuManbHOro conna, D}, =20 * 12 MM, 48 - ans

TaHreHumanbHoro conna, D}, =32* 16 MM, 1 conna c 3yGyaTbiM oTpaxxaTernem, D}, =32 MMm.

CpepHwuii guameTp kanenb MeHbLue cfa npumepHo Ha 40%.

2.12. Conna npu NpPOEKTUPOBaHWM W MNPUBA3KE rpagupeH HeobxoaMmo noabupatb C y4eTOM WX MPOMYCKHOW
cnocobHoCTW, pasmepoB hakena pasbpbI3rMBaHNs, He3acopAEeMOCTH NpMMecaMy 060pOTHOW BOAbI M AnaMeTpa Kanenb.

B CEeKUMOHHbIX W OTAENbHO CTOALWMX TFPAgMPHAX C  KanefnbHbIM, MAEHOYHbIM W 6pr3FaJ'IbeIM opocutenamumn
pekoMeHgyeTca nNpuUMEeHATb conna TaHreHuyuanbHble n C 3y6HaTbIM oTpaxartenem. TaHreHumanbHble conna
yCTaHaBnMMBalKOTCA, KaK MnpaBuno, BbIXOAHbIMU OTBEPCTUAMU BHU3, confla C 3y6‘-IaTbIM oTpaxartenem MoryTt
yCTaHaBnMnBaTbCA BbIXOOHbIMWA OTBEpPCTUAMU, HaMpaBneHHbIMXA BBEpX WKW BHUS. MpegnoytutensHee npuHUMaTb
BepxHee HanpasrieHne BbIXOOAHOro oTBepCcTuAa.

anI YCTaHOBKe conen ¢ HanpasneHnemM BbIXOOAHOIo OTBEPCTUA BHU3 paCCTOAHME OT conesl A0 Bepxa KaneribHOoro unu
NNeHO4YHOro opocuTenda cnegyet npuHUMaTb 0,8-1 m, npu HanpaslieHNUN BbIXOOAHOrNo0 OTBEPCTUA BBEPX pacCTOoAHUE OT
Bepxa (paKena 00 HMU3a BoaoynoBuUTena OOJKHO ObITb He MeHee 0,5 M, a paccTosAaHne OT BoaopacnpenennTenbHbIX pr6
00 Bepxa KanenbHOoro unu nineHo4YHoro opocuTenad pekomeHayeTca npuHMMaTb HEe MeHee 0,5 m.

B rpagupHsix, B KOTOPbIX BO3MOXHO 3aCOpPEHME TaHreHUumanbHbIX coren K comen ¢ 3yGyaTtblM oTpaxaTenem
npumMecsaMm 0BOPOTHOW BOAbI, PEKOMEHAYeTCs ycTaHaBnvBaTb pacTpyOHble conna. BbixogHoe oTBepcTue aTuxX comnen
MOXeT OblTb HanpaBreHO BBEpPX WU BHU3, MpeanodTUTENbHee BepxHee, Tak Kak OHO obecneuvnBaeT 6Gornee
paBHOMepHOe pacnpefeneHue Boabl No opocutento. PacTpyGHble conna MoryT NpUMEHSITbCS BMECTO TaHreHuManbHbIX

2
conen v conen c 3ybyaTbiM oTpaxartenem B rpagupHsax nnowageto 144 m ™~ un 6onee.
Bo wusbexaHue nonagaHua BOObl Ha HapYXHyH OOLIMBKY rpaguvpHVW KpaviHue psgbl conen  LernecoobpasHo
ycTaHaBnuBaTb MnoA yrnom k Beptukanu 30-45° BHyTpb rpagupHu. Takas yctaHoBKa OCODEHHO pekoMeHayeTcs npwu
Hanopax oAbl 6onee 3 M neped connamu, T.e. Npu 6oNbLIOM paguyce nx gakenos pas3dpbI3rvBaHus.

2.13. B GpbisranbHbIX rpagupHSAX pekomMeHayeTcsl ycTaHaBnvBaTb Comnna Ha AByx U Gonee sipycax no BeicoTe. Mpu



3TOM B BEPXHEM sipyce BbIXOAHOE OTBEPCTME COMen criedyeT HanpaensaTb BHU3, B HUXKHMX - BBEpX. PaccTosHue mexay
sapycamu conen MoxeTt obiTb 1-1,5 mm Gonee.

2.14. TnacTMaccoBble Cconsia U3roTOBMAKTCA, KaK NpaBusio, U3 MoNnaTuiieHa HU3KOro AasneHnst BbICOKOW MIOTHOCTU
mapok 20908-040 1 21008-075 no TOCT 16338-77.

2.15. OnameTp marucTpanbHbiXx Tpy® BOAopacnpedenutenbHoW cucTeMbl noabupaeTcs u3 pacyeTa CKOpPOCTU
ABWXeHns Boabl B HUX He 6Bonee 1,5 m/c. B pacnpegenutencHbix TpybGax CKOPOCTb OBMXKEHUS BOAbI MOXET ObiTb
yBenuyeHa go 2 m/c.

OPOCUTEJbHbIE YCTPOUCTBA

2.16. B BEHTUNATOPHbIX FPaAMPHAX NPUMEHSAIOTCS TPU TUNA OPOCUTESbHBLIX YCTPOWCTB: MMEHOYHble, KanenbHble U
6pbisranbHble. Ha 4epT.16-18 npeacTaBfeHbl MNeHOYHbIe W KanenbHble opocuTenu. OCHOBHbIM TUMOM SABMSETCA
NEeHOYHBIN opocuTernb, obecnevmBaroLLMn HambonbLLYIO NOBEPXHOCTb CONPUKOCHOBEHNS ANA TennomaccoobmeHa Boabl
C BO34yXOM MpU MEHbLLUNX MO CPaBHEHWIO C APYrMMW TUNaMKU a3poAvHaMUYECKUX CONPOTUBIEHUAX U COOTBETCTBEHHO
Hanbonee BbICOKMN addpekT oxnaxaeHus Bogpl. [py Hanuuum B BoAe 3arpsA3HEHWI, UCKMYaoWMX NpUMeHeHue
NAEHOYHOro OpocuTENs M3-3a 3apacTaHus 3a30pOB MexXay LMTamy criedyeT NPUMEHSATb rpagupHU C KanemnbHbIM Unm
6pbl3ranbHbIM OpoCcUTENEM.
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YepT.16. CxeMbl AepeBAHHbIX NIIEHOYHbBIX OpocUTenen
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YepT.17. CxeMbl AepeBsAHHbIX KanenbHbix (I-111)
1 kanenbHo-nneHo4Horo (1V) opocutenen
I I hig
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YepT.18. Cxembl NreHouHbIx nnactmaccosbix (I-V) n
acbectouemeHnTHoro (V1) opocutenen

2.17. Opocutenb Opbl3ranbHOro Tuna npeacTaBnseT cobor 0ObIMHO BO34YXOHAMPAaBMAOWME LWMTbI, KOTOPbIE
O[HOBPEMEHHO HECKOJTbKO YBENMYMBAKOT MOBEPXHOCTb COMPUMKOCHOBEHMS BOAbI C BO3OYXOM UM BPEMSI KOHTaKTa 3TUX
cpen. PacctosiHue mexay wutamu coctaenseT 500 mMm. B oTaenbHbIX crnydasix nNpyv HeEOOGXOOAMMOCTU YBENUYEHMWS
9P (heKTMBHOCTY OXNaxaeHUss 3To paccTtosiHue yMeHbLiatoT Ao 100-200 mm 1 Torga GpbiraneHelil opocuTens paboTtaeT

KaK pa3peXeHHbI NNEHOYHbIN.

2.18. lNMpwu pa3paboTke NPOEKTOB HOBbIX N PEKOHCTPYKLMM CYLLECTBYIOLUMX rPaanpeH BbIOOP TMNa OpocuTens B KaXA0M
KOHKPETHOM Crly4ae Npou3BOAMNTCA Ha OCHOBaHMM TEXHUKO-IKOHOMMUYECKUX PACYETOB C yYETOM TpebGoBaHWIM TeXHONorum
Npou3BOACTBa, TEMMOBOM W a3pOAVHAMUYECKON XapakTepuCTMK OpOCUTENd, Hanuyins MaTepuanoB Ans  ero
W3roTOBMNEHUS U MMHUMAaNbHON MaTepruanoemMKoCTU KOHCTPYKLMK, a Takke KayecTBa 060pOTHOM BOAbI.



2.19. OpgHUM ¥©3 BO3MOXHbIX MyTEW 3SKOHOMWMM MaTepuarnoB MpW YCTPOWCTBE NIMEHOYHbIX opocuTenen 6es
CYLLEECTBEHHOTO YXYALUEHUS OXNaauTenbHOro addeKTa SABAEeTCs yCTaHOBKa 3/IeMEHTOB Takux opocuTenen B 2-3 sipyca
C pa3pbIBOM Mexay HMMK He 6onee 1 M (cM. 4epT.18, V).

2.20. Ana ynobcTBa YyCTaHOBKU OPOCUTENbHbIX YCTPOWCTB B FPagvpHI0 OTAENbHble 3NIEMEHTbI UX MOHTUPYIOTCS B

6nokun. Pasmepbl 6rokoB B MnaHe He AOMKHbI npesbiwate 1-1,5 Mz, a BbICOTa MX NPUHMMAETCA MO KOHCTPYKTUBHBLIM
coobpaxeHnsaM C y4eToM OOLUeln BbICOTbl OPOCUTENBHOrO YCTponcTBa. Brnokn MoryT GbiTb 3akpenneHbl Ha nogBeckax
WNN YCTaHOBMEHblI Ha OMopHbIX Gankax. MHorospycHble opocuTenu M3 MNOMMMEPHLIX MaTepuanos LienecoobpasHo
KpenuTb Ha noaBeckax.

BOLOOYJIOBUTENN

2.21. K BogoynoButensam npeabsiBNSOTCS TpeboBaHWA MaKCMMalibHO BO3MOXHOIMO CHWXEHWS BblHOCA kanenb 13
rpagupHM € NOTOKOM BO3gyxa MpU  MWUHUMAanbHOM  aspoAVMHaMWUYECKOM  COMPOTMBREHWMU. JDTuUM TpeboBaHUAM
YOOBETBOPSIIOT  KOHCTPYKLUMU  BOAOYNOBUTENEN, CXEMbl KOTOPbIX M300paxeHbl Ha 4epT.19. TexHonoruyeckue
XapaKTepuCTUKM BOOOYNOBUTENEN NpuBeAeHbl B Tabn.5.
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YepT.19. CxeMbl BOAOYNOBUTENEN

Tabnuua 5
Homep BopoynosuTenb Yron PacctosHue | KoadpduumeHT YHoc
nosuuumn HaKnoHa Mexay COMpPOTUBIEHNS, KanenbHomn
Ha 4yepT.19 NnaHok, nnaHkamu, ;* Bnaru, %
£, rpag 4 mm EY pacxoaa
oxnaxgatoLemn
BOAbI
| [depeBsHHbI  ABYXpAOHbIA € 60 70 3,7 0,1-0,2
TONLUMHOV NNAHOK €3 =8 MM npu
CKOpOCTM Bo3adyxa 7=2,0 m/c
| To e, C TOMWMHOM nNnaHOK 60 70 4.7 0,1-0,2
& =10 MM npu 7 =2,5 m/c
| To xe 60 40 6,5 0,05
Il lMnactmaccoBbin YronKoBbI 45 35 3,5 0,05
KOHCTPYKLK BHUUT npu
=20 m/c
1l AcbecToLeMEeHTHbIN c - 40 3,1 0,05
KPUBOJIMHENHBIM  OYepTaHWeM
nonartok npu #7=2,5 m/c
\Y MnactmaccoBbin c - 35 3,8 0,05
KPUBOJNMMHENHBIM  OYepTaHUEM
nonatok npu &7=2,0 m/c
v To xe - 45 3,0 0,05
\Y MnactmaccoBbin  TpexpsiaHbIn 45 30 3,9 0,05
npu 22=2,0 m/c

MpymeyaHue. [JaHHble Tabnuua npuBeaeHs! Anst NNOTHOCTU OPOLUEHUS & =6,2 M3 /(M 2 “u).

2.22. BopoynoBuTenu pekoMeHayeTcs ycTaHaBnmBaTb Ha paccTosHum okono 2,0 M Hag BogopacnpenenvtenbHbIMm
cuctemamuy, obecnevvBarollem AOCTYN K BogopasdpbidrmBalolmm connam. py HeobGXxoouMOCTU CHWXEHWst oOLen
BbICOTbl [PaAUpPHM 3TOTO YCMIOBMSA MOXHO He MpuaepXuBaTbCs, OOHAKO PaccTosiHMe OT BOAOYyNoBuTenew Ao
BogopacnpeaenuTenbHbIX CUCTEM B 9TOM Clyyae AOMKHO ObiTe He MeHee 0,5 m.

2.23. CKopoCTb [OBWXEHWs1 BO3dyxa B CTBOpe MNepen BOAOYNOBUTENEM He criedyeT npuHuMaTb Gonee 3 m/c Bo
n3beKaHme 3HaUMTENbHOIO MOBbLILLEHWUSA YHOCA Kanerb.

2.24. B BEHTUNATOPHLIX rpaAupHSX BOAOYMOBUTENW HAANEXWUT pasMellaTb Ha pacCTosiHMM OT paboyero Koneca
BEHTUNsITopa He MeHee 0,5 auameTpa ero fionacTer; Npu 3TOM HaKIMOH BEPXHETO psifia JlonaTok BOAOYNOBUTENS AOMKEH
GbITb HanpaBneH K LLeHTPY rpagupHn Unu B oGpaTHY0 CTOPOHY BpalleHusi BeHTunaTopa. Mpu cobnogeHnn aTmx ycrnosui
NpaKkTUYeCcKn UCKNoYaeTcs HeGnaronpuaTHoOe BO3OencTeMe BOAOYOBUTENS Ha paboTy BeHTUNATOpA.

2.25. MpuMeHeHMe TOKCUYHBIX UHIMGUTOPOB KOPPO3WM, @ Takke UCMOMNb30BaHUe CTOYHLIX BOA B kadecTBe J06aBku B
cuctembl 060POTHOTO BOAOCHAGKEHUS HaKNaAblBaeT OrpaHMYeHnst Ha BEMYMHY BbIHOCA KanesbHOW Bnarv U3 rpagupen,
Tak kak B aTMOCepHOM BO3[yXe B paioHe rpaavpeH obpa3sytollmecs aspo3onu MOryT coepaTb BpefHble BelecTsa B
HEZOMYCTUMbIX KOHLEHTPaLIMAX.

2.26. lNpn NpUMEHEHUN TOKCUYHbLIX MHFI/I6MTOpOB N CTOYHbIX BOO B CUCTEMax OGOpOTHOFO BOAOCHaGXeHWs
pekomMeHayeTCca onpenendaTb KOHUEeHTpauuio BpeaHblX BEeLWeCcTB, coaepXKallnxca B BO3ayxe, BbIxoadlwemM 13 rpaanpHA.



OTa KOHUeHTpauusi He AomkHa ObiTb Gonee npegensHo gonycTuMon Ans pabouert 3oHbl (MOK ps )- Mpn atom

npennonaraeTcda, 4To pa36aBJ’IeHVIF| BbIXxogdawero wm3 rpaaupHn nNoToka BO34yXa aTtMocepHbIM  BO3AYXOM He
npoucxoaut. Takoe aBneHue HabntogaeTcs npu BeTpe, Koraa 3ToT NOTOK NPpUMXMMaeTCd K 3eMiie B pa60qe|7| 30HEe BO3ne
rpagauvpHun 6e3 paccenBaHusl. Y4nTbiBas, Yto aTo gonyuieHne CcBA3aHo C 3awmTon 0pr>|<a|ou_te|7| cpeabl OT 3arpA3HeHud,
cnegyeTt cyutatb OONYCTUMbIM OUEHKY CaHUTAPHO-TUIMEHUYEeCKOro COCTOAHUA B pa60qe17| 30HE BO3ne rpagupeH c

HekoTopbiM 3anacom no MAK pz BPEAHbIX BELIECTB B MOTOKE BO3AYXA, BLIXOAALLETO W3 rPajavpHU. KoHueHTpauus
BpeaHbIX BELLECTB B MOTOKE BO34yXa, BbIXOASLLErO U3 rpaavpHn, MOXET ObITb onpeaeneHa no popmyne

Gy oGyl
G

E

Cor ©))

3
roe CB_B - KOHLEHTpaLMs BpeAHOro BELLECTBA B NOTOKE BO3AYyXa, BbIXOASLLErO U3 FpagupHU, Mr/m

CB.D - KOHUEHTpauus BpeaHOro BellecTsa B 060poTHOM Boae, Mr/n;

8

. 3
. - bacxon o60opoTHOI Boabl, M~ /4;

- YHOC KanenbHOoW Bnaru us rpagupHun, % pacxoga o60opoTHOM BOAbI;
VH

Gn\'

3
r - NoJa4a Bo3ayxa BEHTUIIATOPOM, M M.

Mpumep. Heobxoaumo onpeaennTb KOHLEHTpaLuio MHrMbutopa koppoaun-6uxpomata Hatpus Na9 Cro O 7 B

pac4yeTe Ha CrO3 B BO3[yXe, BbIXOAALEM N3 rpagupHU, Npy creayowmnx NCXOAHbIX AaHHbIX: CB.-:: =2 mr/n (B pacuyeTe
Ha CrO3), (T =10000 Mo, ¢ =0,05%, 7 =10000000 M .
_ 210000 0,05-10

- = 0,001 i .
10000000

I'I,EI,KI:,_3 Guxpomata HaTpua B pacyete Ha CrOz cocrasnset 0,01 Mr/M3 . CnepoBarenbHo, gobaBka Guxpomarta

HaTtpus goson 2 mr/n CrO5  gonyctuma.

TEXHOJNOMMYECKUNA PACYET BEHTUNATOPHbIX TPAOUPEH

O6wan yactb

2.27. TexHoNornyeckuit - TENsIoBOM W aspoAmHaMUYecKuin - pacyeT HeobxoauM Mnpu MPOEKTUPOBAHWUM HOBLIX U
NpuBSA3KE CYLLECTBYHOLIUX MPOEKTOB rpagupeH K MECTHbIM METEeOpPOSIOrMYeCcKkUM YCIOBUSIM C y4eToM TpeboBaHui K
TemnepaType OXNaXKaeHHOM BOAb! U TMAPaBINYECKUM Harpy3kam.

2.28. lMepen HayanoM pacyeTa HOBbIX FpagMpeH HagnexuT paspaboTaTb TMN U KOHCTPYKUWIO rpagvpHW, HaMeTuTb
MapKy  BEHTUNATOpa, BblbpaTb  OCHOBHble  pasMepbl  rpaguvpHUM  (Cekuun),  BO3OYXOBXOAHbIX  OKOH,
BO34yXopacnpenenuTens, opocuTens, BOAOYNOBUTENS.

2.29. lNpu npuBs3Ke CyLLECTBYIOLLMX NPOEKTOB YKa3aHHble B N.2.28 napameTpbl ABNSOTCH 3a4aHHbIMU.

2.30. KoHeuHolt Lienblo pacyeTa BEHTUNSTOPHbIX rPaavpeH SIBMSIETCSl onpefeneHne MroTHOCTM OPOLIEHUST &y U
yucna rpagupeH (MnNU Cekumii, ecnu rpadupHU CeKUMOHHbIe), oGecneynBalolmMx oxnaxkaeHue 3afaHHOro KonuyecTsa
Boabl F; OT TemnepaTypbl # A0 TemnepaTypbl £3 NpuU pacyeTHbIX napameTpax aTMOcdepHoro Bosmyxa i ,



@iry) n By

KoHe4HOM Uenbio pacyeTa OaLleHHbIX rpagunpeH 00bIYHO sABRsieTCA onpepgeneHne BeJNTUMYUHDI 52 npu 3agaHHbIX

aHaueHnax fop, g, &8, 4 v @

Bbl6Gop MCXOAHbIX faHHbIX AN pacyeTa

2.31. TnapaBnuyeckas Harpyska i U TemnepaTypa BoAbl Ha BXOAe B paavpHio | M Ha Bbixoje W3 Hee 9

06blYHO 3adaloTcA Mcxodsd U3 TEMnOoTeXHWYECKUX pacyeToB OXNadaeMblX BOAOW TennoobMeHHbIX annapaTtos
(KOHAEHCaTOPOB, XONOANMBHMKOB 1 Ap.).

2.32. Mpy TENNOTEXHNYECKUX pacyeTax BaXXHO ONpedenvTb ONTUMarbHyl TemnepaTtypy inp, [0 KOTOPOW [OMKHBbI

oxnaxgatbCA NpoM3BOACTBEHHbIE NPOAYKTbI B annapartax, n tTeMmnepaTtypy BoAbl 52 , BbIXOASLLEN U3 rpagupHU. Bbl60p

Bornee HU3KNX 3HAYEHWN frrp n 7 yBenuuuBaeT pasmepbl TennoobMeHHbIX annapaTtoB W rpagupeH, a BbiGop Gonee
HU3KOW TemnepaTypbl &3 MpU 3a4aHHOM  3HaYeHUM 5rrp YMEHblUAeT pa3Mepbl TENOOGMEHHbIX annapaToB, HO
yBENMUMBAET pasmepsl rpaavpHI v 3aTpaThl 3HEPruM Ha BEHTUNATOPSLI (Mpn 3aaaHHol BenudauHe iy ). 3HaunTenbHoe

noBbILLEHNE TeMnepaTypbl f'rrp B pe3ynbTaTe yBeNnYeHUsi pasHoCTM f.np - &3 wnu yBenuyeHus i3 MOXeT nosneyb
3a co0Oi CHWXeHMe KayecTBa MNPOAYKUMM U YMEHbLUEHWE NPOU3BOAUTENBHOCTUM TEXHONOMMYECKUX YCTaHOBOK.
LlenecoobpasHo onpenensTb znp n i3, a TakkKe pacxof OXxNaxgaemon Boabl G.ﬁ ucxoass m3 TpeboBaHui

TEXHOITOMMYECKOro npowecca M 3KOHOMMYECKMX COODOpaXKeHW nyTemMm pacyeToB COBMECTHOM paboTbl TENNOOOMEHHbIX
annapaToB, rpagvpeH 1 LMPKYNSLMOHHOW HACOCHOW CTaHLUN.

2.33. MockonbKy ykasaHHble B M.2.32 TEXHMKO-3KOHOMWYECKME pacyeTbl He BCerga BbIMOMHMMBI, TO Mpu Bbibope
Temneparyp ﬁnp n i3 HagnexuT yyecTb crepylollee. Boga moxeT 6biTb oxnaxdeHa B rpagvpHe [0 TemrepaTypbi

Boree HU3KOW, YeM TemnepaTypa aTMOC(epHOro Bo3fyxa Mo CyxoMy TepmMomeTpy 14 . TeopeTuueckum npepenom
OXnaxxAeHUs BoAbl B rpaguvpHe CUMTaeTCsl TemnepaTypa aTMOCGeEpHOro Bo3fyxa Mo BRaXHOMY TepmomeTtpy Ty .

YuntbiBas, 4TO C NpubIMKeHnemM pacyeTHOW TemnepaTypbl BoAbl £7 K TeopeTudeckoMmy npeneny oxnaxaeHus Tj
Tpebylolwmnincst pasmep rpaaupHU YBENWUYMBAETCS, MPU MPOEKTUPOBAHUM PEKOMEHOYeTCs MNPUHUMATL pPacHeTHYIo
Temnepatypy £3 WCXOAs w3 ycnosusi, WTOGbl pasHocTe i3 - T| Obina He meHee 4-5 °C. PasHocTe im, - I3

npuHUMaeTcs paBHoii 4-8 °C. CaMble HU3KWe 3HauYeHust pasHocTen &y - Tj u frrp - &3 MoryT 6bITb NPUHATLI MWL B
TeX crydyasix, korga aTo AMKTYeTCs XeCTKMKU TpeGoBaHUSMU TEXHONMOrMYECKOro npoLlecca npousBoAcTBa obecneunTb
MaKCMMarbHO HU3Kyl0 TemmnepaTtypy 3rrp- OpHako Mo MpakTUY4ECKUM COOGpaKeHUsIM BO BCEX CIlyyasix pacyeTHasi

pasHoCTb 52 - Ty He ponxHa 6bITb Hke 2-2,5 °C.

OnpepeneHue pacyeTHbIX NapamMeTpoB aTMoccepHOro Bo3ayxa

2.34. TennoBon pacyeT rpagupeH NPon3BoaANTCS Ha HebnaronpuaTHble Ans paboTbl 3TUX COOPYXEHUN aTMOCcepHbIe
ycroeBusi B neTHMe mecsubl roga. OpHako BbINOMHATH pacyeT Ha Oonee BbICOKME TemnepaTypy M BRaXHOCTb
aTMocepHoro Bo3ayxa HeuenecoobpasHo, Tak kak OHU MOryT HabnoaaTbCs B TeYEHME rofa Nullb KpaTKOBPEMEHHO, U
YeM Bblle pacyeTHble TeMMNepaTypbl U BNAXHOCTb, TeM GoMbLINX pa3mMepoB OyaeT rpagupHs U COOTBETCTBEHHO Bbille
3aTpaTthl Ha ee coopyxeHue. C apyron CTOPOHbI, CAIMLIKOM HU3KMEe pacyeTHble TemnepaTypa 1 BraXXHOCTb BO3ayxa MOryT
NPUBECTU K TOMY, 4TO dpakTUyeckass TemrnepaTypa BOAbl Ha BbIXOAE U3 rpagvpHU B TeYeHue ANMTENbHOro nepuoaa B
netHee (xapkoe) Bpemsi roga He OyaeT obecneuvBaTb OXMNaXOEHWE TEXHOMOrMYEeCcKUX NPOAYyKTOB A0 Tpebyemoi

Temneparypsl r'rrp .

CnepoBaTtenbHo, Mpu BblIOOpe pacyeTHbIX MapamMeTpoB aTMOCEPHOr0 BO3dyxa HeoGXOAUMO Y4YUThIBATHL
AOMYCTUMOCTb MOBLILIEHWS TemnepaTypbl BoAbl £3 CBEpX pacyeTHON M3 YCNOBWIA TEXHOMOMMYECKOro NPOM3BOACTBA, HO



orpaHunymeaThb nNepuro 3Toro NoBblLLEeHNA.

2.35. Pacuet rpagmpeH cornacHo CHwull 2.04.02-84 HagnexXuvT BbINOMHATb UCXOAS U3 CPeQHECYTOYHbIX TemnepaTtyp
aTMocdepHOro BO3dyxa MO CyXOMy M BM@XHOMY TepMoMeTpam (MnM OTHOCMTENbHOW BRNaXHOCTW Bo3gyxa) Mo
MHOroneTHMM HabniogeHnsm npu obecneveHHocTn 1-10% 3a neTHWM nepuod roga (MKOHb, WOMb, aBrycT). BeiGop
06ecne4YeHHOCT MOXHO NPOU3BOAMTL B 3aBMCMMOCTM OT Kateropuu Bogonotpebutens no 1abn.6, B KoTOopon Bce
BOAONOTPEOUTENN YCNOBHO pasfeneHbl Ha TPW KaTeropuu Mo ypoBHIO TpeboBaHWM K TemnepaTtypam oxnaxpgaemoun

BOAbI.

Tabnuua 6

Kateropus
BogonoTpebneHuns

3aBUCUMOCTb TEXHOMOrMYECKOro npouecca NpoM3BoOACTBa
unu paboTbl 060pyA0BaHMSA OT NPEBbLILLEHNS TeMnepaTypbl
OXNaxaeHHoW Boabl (MNu OXNaxaeHHOro NPoAyKTa) Hafg,
pac4eTHom

Ob6ecneveHHOCTb
MeTeopOosiIorm4ecknx
napameTpoB 3a NeTHUi
nepvog roga (MoHb,

vionb, aBrycT) npu
pacyeTe rpagmpeH, %

HapylueHne TexHOMorM4eckoro npolecca npousBoacTBa B
LieNioM U1, Kak CreacTBue, 3HauYnTenbHble YObITKM

[lonyckaemoe BpeMeHHOE HapyLlUeHUe TEXHONOrM4YecKoro
npouecca oTAerNbHbIX YCTaHOBOK

BpemMeHHOE CHWXKeHWe 3KOHOMWYHOCTM TEXHOSTOrMYECKOro
npouecca npon3soacTea B LeJyIOM U 0TAENbHbIX YCTaHOBOK

1(1 gH.)

5(5aH.)

10 (10 gH.)

2.36. PacuyeTHble nmapameTpbl aTMoctepHOro Bo3gyxa Afs panioHa CTpOUTENbCTBa rPagupHU OnpeaenslTcsd no
Tabn.7 - no BenuynHe BblibpaHHON B Tabn.6 o6ecneyeHHOCTM METEOPONIOrMYECKNX MapamMeTpoB.

Tabnuua 7
O6cneyeHHOCTb NapaMeTpoB aTMocdepHOro Bo3ayxa, %
MMyHKTBI 1 5 10
HabntogeHus
4 @ | 4 | 7 4 @ 7
Anma-Ata 32,0 28 19,8 27,7 31 17,4 26,5 34 17,0
AcTpaxaHb 30,4 52 23,2 28,8 55 224 27,8 56 21,6
Awxabap 36,3 18 20,2 34,8 20 19,8 33,9 22 19,7
[opbkui 26,8 48 19,6 24,0 52 17,8 22,7 56 17,3
MpkyTck 22,0 63 17,6 20,5 68 16,9 19,7 71 16,5
KasaHb 26,8 43 18,7 24,6 51 18,2 23,4 55 17,8
KpacHopap 28,0 55 21,6 26,5 57 20,6 25,5 59 20,1
KpacHosipck 24,4 55 18,6 22,5 61 17,8 21,4 64 17,2
JlenuHrpag 26,0 56 20,1 23,2 60 18,3 21,7 63 17,4
Jlyranck 30,1 30 18,8 27,0 37 17,8 25,7 44 18,0




Mocksa 27,0 55 20,8 24,5 57 19,0 22,9 59 17,9
HoBocubupck 25,4 54 19,3 23,3 59 18,2 22,0 63 17,6
Omck 27,4 44 19,4 24,1 50 17,6 22,5 55 17,0
CeepanoBck 25,8 49 18,8 23,2 57 17,8 21,5 62 17,0
TawkeHT 31,2 37 21,0 29,4 38 19,8 28,6 40 19,6
Tomck 24,3 60 19,2 22,3 64 18,0 21,0 68 17,4
Tyna 255 56 19,6 23,1 60 18,2 21,6 63 17,3
Ydga 27,6 44 19,5 25,3 48 18,3 23,8 53 17,8
XapbkoB 28,5 38 19,2 26,4 45 18,8 24,9 52 18,6
YenabuHck 26,0 51 19,4 23,7 54 15,8 22,4 58 17,3

YkasaHHown B Tabn.7 obecneyeHHocTn 1% 3a Tpy NeTHMX Mecsua cooTBeTcTBYeT obecneyeHHOCTb npumepHo 0,25% B
paspese roga. AHanormyHo obecneveHHocTn 5% cootBetcTByeT obecneveHHocTb 1,25% u obecneveHHocTn 10% -
obecneyveHHOCTb 2,5%.

Ob6ecneyeHHocTn 1%, ykasaHHOW B Tabn.7, COOTBETCTBYET MPOOOIMKUTENbLHOCTE CTOSIHUS TemnepaTtyp Si mTu
BNaKHOCTM M npumepHo 1 OH. B rogy. AHanormd4Ho obecneveHHOCTM 5% cooTeeTcTBYEeT 5 AH. B roay W
obecneyveHHocTn 10% cooTBeTcTBYET 10 OH. B roay.

2.37. Tpun OTCYTCTBMM TOTOBBIX AAHHbIX ANS paoHa CTPOUTENbCTBA MPafMpPHU aHanorMyHo npvBeAeHHbIM B Tabn.7
MOXHO MOCTPOWUTb KPUBbIE AMUTENLHOCTU CTOSIHWUSA TemnepaTyp 151 M T| W BRnaxHocT {4 . [Ona aton uenu
Heo6Xx0AMMO COCTaBUTbL Tabnuubl pacnpeaeneHns cpeaHecyTOYHbIX TeMnepaTyp Si “ T] No 30HaM, Hanpumep, Yepes
uHtepsan 1 °C v cpeaHeCYTOYHON BMNaXXHOCTM aTMOCEPHOro Bo3ayxa % Mo 30Ham Yepes uHTepsan 5%.

2.38. [aHHble, npuBeaeHHble B Tabn.6 u 7, OoTHOCATCA K neTHemy nepuody roga (MoHb, uonb, aBryct). Kpusble
ANUTENBHOCTU CTOSIHUSA TemnepaTyp U BRaXHOCTU MOryT OblTb MOCTPOEHbl U Anst Apyroro nepvoga. B atom cnydae

NPOUEHT obecneyvyeHHOCTM 3TUX napamMmeTpoB aTMocdepPHOro BO3AyXa Ha3dHa4aeTcda no cornacoBaHUo C TeXHOJNoramu
npon3BoacTea.

2.39. B 1abn.8 kak npumep npuMBeOeHO pacnpeferneHne CpefHEecyTOYHbIX TemnepaTtyp aTMocdepHOro Bosayxa Mo
CyXOMy TepMOMeTpy 13 no 30Ham 3a netHun nepuopg ¢ 14 masa no 15 ceHTA0ps 3a 9 NeT OAHOro U3 KXKHbIX TOPOAOB
Hallen CTpaHbl.

Tabnuua 8
30HbI Yuncno gHen cTtostHua Temneparyp no rogam Hapac- | O6ec- | Yucno | OGec-
Temne- TawWM | NevyeH- | OHEN C | neyeH-
paTtypbl M UTOr |HOCTb 3a| TEMMe- | HOCTb
,°C nepvog | patypou | 3a rog,
c15.05 |, npeBbl-| %
no watole
15.09, % |1 Temne-
patypy
30H C
15.05 no
15.09

1-n| 2-n | 3-n | 4-n | 5-n | 6-1 7-"n 8-1 9-n |Bcero 3a
9 net




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

34-33 | - - 1 - - - - - - 1 1 0,09 0,1 0,03
33-32 | - - 1 - - - - 1 - 2 3 0,27 0,3 0,1
32-31 | - - 1 6 2 - - 3 - 12 15 1,34 1,7 0,5
31-30 | 2 - 3 3 4 - 3 8 1 24 39 3,49 4,3 1.2
30-29 | 4 - 4 5 8 - 4 13 4 42 81 7,26 9,0 2,5
29-28 | 1 5 5 8 7 3 7 3 8 45 126 11,29 14,0 3,8
28-27 | 1 9 6 15 9 11 14 3 11 79 205 18,37 22,8 6,2

27-26 | 17 | 13 7 13 | 10 8 16 3 14 101 306 27,42 34,0 9,3
26-25 | 13| 16 | 11 | 11 | 11 19 12 8 16 117 423 37,90 47,0 12,9
25-24 113 | 26 | 10 | 11 | 12 14 9 12 12 119 542 48,57 60,2 16,5
24-23 |10 | 8 18 5 12 13 5 15 14 100 642 57,53 71,3 19,5

23-22 |12 |12 | 11 | 13 6 12 15 7 16 104 746 66,85 82,9 22,7

22-21 | 7 8 11 4 8 11 6 8 8 71 817 73,21 90,8 24,9
21-20 |12 | 6 8 8 11 8 7 17 4 81 898 80,47 99,8 27,3
20-19 | 6 | 12 | 10 4 9 6 8 6 5 66 964 86,39 107,1 29,3
19-18 |10 | 3 7 5 7 9 3 8 4 56 1020 91,40 113,3 32,0
18-17 | 3 3 5 9 2 4 5 3 1 35 1055 94,53 117,2 32,1
17-16 | 5 2 3 2 3 2 5 2 1 25 1080 96,77 120,0 32,9
16-15 | 1 - 2 2 2 3 3 1 1 15 1095 98,12 121,7 33,3
15-14 | 2 1 1 - 1 1 1 2 2 11 1106 99,10 122,9 33,7
14-13 | 5 - 1 - - - 1 - 1 8 1114 99,82 123,8 33,9
13-12 | - - - - - - - 1 1 2 1116 | 100,00 | 124,0 34,0

Mo aaHHbIM Tabn.8 (rp.1, 13 n 14) nocTpoeHa kpyBas ANUTENLHOCTN CTOSHWUA TemnepaTypbl ﬂ (4epT.20) . Mo aTon

KPVMBOW OMNpefensietcs pacyeTHas Temnepartypa ﬂ , Npy BblOpaHHOM noO Tabn.6 npoueHTe oOecnevyeHHOCTU W
COOTBETCTBYIOLLEE YMCITO AHEWN C TEMNEePaTypou, NPEBLILLAIOLLEN PACYETHY!IO.
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YepT.20. KpnBasi 4NNTENBHOCTM CTOSIHUSA CPEAHECYTOYHbIX TEMMepaTyp
15i ¢ 15 masi no 15 ceHTAbPS 4Ns 0QHOro U3 KXXHbIX FOPOaOoB

PacueTHas TeMmnepartypa no npoueHTy obecrneyvyeHHOCTN MOXET ObITb onpeageneHa no Tabn.8 mMeToOooM NUHENHOM
SKCTpanonaunn.

Y4acToK KpMBbIX ANUTENBHOCTM CTOAHUSA MapamMeTpoB aTMOCepHOro BO3Ayxa, MOCTPOEHHbIX Ans 3-4 mecsues
neTtHero (xapkoro) nepuoga (npumepHo Ao 45-50 AH.), MOXHO paccmaTpvBaTb C AOCTATOYMHOW CTEMNEHbK TOYHOCTU
COOTBETCTBYIOLUMM ONUTENBHOCTN CTOSIHUS NapameTpoB B TeyeHne Bcero roga. Ha 4ept.20 Takom y4acTok Ha KpuBOWA
nokasaH CMfoWHOW NWHWeR. B ocTtanbHoe BpeMs roga 3T napaMeTpbl He MOBTOPSIOTCA BOBCE WM HabniogarTcs
KpaTKOBPEMEHHO.

CpepnHecyTo4Hble TemnepaTtypbl M BNaXHOCTW, HeobxoAuWMble AN COCTaBneHus Tabnuy, nogobHbix Tabn.8,
BbIYMCIIAKOTCA MO AAHHBLIM YeTbIpexKpaTHbIX 3aMepoB 3TUX napameTpoB B TedeHne aHsA: B 9 4 00 MuH, 12 4 00 MuH, 154
00 MuH n 18 4 00 muH. JaHHble 06 3TUX NapameTpax Afs pakoHOB CTpouTENnbCTBa (MNW ONVMXKaNLLIEro K HEMYy panoHa)
MOXHO NMOMYyYNTb B TEPPUTOPMArbHBIX YNPaBNeHUaxX rMapoMeTcnyx0bl unm B Blopo rmapomeTeoponormyecknx pac4eTon
M cnpaBok LleHTpanbHOM BbICOTHOW rmapomeTeopornormdeckon obcepsatopum ockomrmgpometa (109028, Mockea,
MopkonaeBckun nep., 4.5).

2.40. Mpu pacyeTe rpagmpeH No cpedHecyToYHbIM NapameTpaM aTMOCKepHOro Bosadyxa cregyeT UMeTb B BUAY, YTO
ycpeOHeHue 1x Aaxe 3a AHEBHOW Nepuod NpuBOAWT K TOMY, YTO B AHEBHbIE Yachl JOBOSILHO AMTESIbHOro nepuoaa neta

oxnaamTenbHblii apdekT rpaampHM GyaeT HeLOCTaTOYHBIM, T.e. (pakTUdeckas TemnepaTypa OxnaxaeHHoW Boabl &
GyaeT Bbiwe pacyeTHou. ObLlee YMCno YacoB paboThl rpaduMpHU B NMETHWI Nepuoa, koraa dakTuyeckas Temneparypa
f7 Bbllle pacyeTHoW, MoxeT 6biTb B 3-4 pasa 6Gorblle [OMyckaemMoro MCXoAst M3 npoleHTa obecneyeHHOCTH,
CpeaHEeCcyTOYHbIX TeMNepaTyp U OTHOCUTENBHOM BMaXHOCTM BO34yXa.

PacuyeT NnpoTUBOTOYHLIX rpagupeH no opmynam

2.41. TexHOMOrM4yeckM pacyeT MOXHO YCMOBHO pas3denuTb Ha ABa dTana. Ha nepBom 3Tane onpepensietcs
yAenbHbIN pacxon Bo3ayxa A , Ha BTOPOM - NIOTHOCTL OPOLLEHNS g W YMCHO rpaaupeH (cekumi) W .

MepBblii sTan. [Ins onpefeneHusl BEMUYMHLI A BbIYUCTISIOTCS BCMOMOraTenbHble BenuumHbl 1 , &F u A no
dopmynam:

_ i i g
T 4
32 31 51- ' ()
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i = FiE. @ ) ke npn @=L
1 =Flt. @ Fg) ke npu @ =1,

=709, @, ), ki npy @ .

B cdopmynax (8) n (9):

K, g =29,27 kre-m/(kr-°C);

P 3
Fnq - NNOTHOCTb HaCbILWEeHHbIX BOASAHbIX MapoB., Kr/m

w 2
P - napumarnbsHoe AaBrieHne HacblleHHbIX BoAsaHbIX Napos, KMMa (krc/m ™ ), onpedensiemoe no 1abn.9;

¥ =2493 kx/kr (595 kkan/kr);

2
F5 - 6apometpudeckoe aasneHue, kMa (krc/m “). ns nepecyeta 6apoMETPUYECKOTO AABIIEHNS B MM

Krc/m 2 B kla npusogutcsa T1abn.10.

, onpeaensemas no Taén.9;

Temnepatypa MapumanbHoe AaBrieHNe HacbILWEHHbIX | [MNOTHOCTb HaChILLEHHBIX NAapoB BOAbI
Bogbl £, °C napoB BoAb Py ¥

Kra Krc/m 2 H/m 3 Kr/m 3
15 1,704 173,8 125,5 12,8
16 1,817 185,3 133,4 13,6
17 1,936 197,4 142,2 14,5
18 2,062 210,3 151,0 15,4
19 2,196 2239 160,0 16,3
20 2,377 238,3 169,7 17,3
21 2,485 253,4 179,5 18,3
22 2,642 269,4 190,3 19,4
23 2,808 286,3 202,3 20,6
24 2,981 304,0 213,8 21,8
25 3,168 323,0 225,6 23,0
26 3,364 343,0 239,3 24,4
27 3,560 363,0 253,0 25,8
28 3,776 385,0 266,0 27,2

pT. CT. unn

Tabnuua 9



29 4,001 408,0 281,5 28,7
30 4,246 433,0 297,2 30,3
31 4,492 458,0 314,8 32,1
32 4,756 485,0 332,5 33,9
33 5,031 513,0 350,1 35,7
34 5,315 542,0 368,7 37,6
35 5,619 573,0 388,4 39,6
36 5,943 606,0 409,9 41,8
37 6,276 640,0 431,5 44,0
38 6,630 676,0 454,1 46,3
39 6,992 713,0 477,6 48,7
40 7,375 752,0 502,1 51,2
BapomeTpuyeckoe fasneHne Ly
MM PT. CT. kMa wrcim 2
735,56 98,07 10000
736,80 98,17 10010
737,04 98,27 10020
737,77 98,38 10030
738,51 98,46 10040
739,24 98,56 10050
739,98 98,66 10060
740,72 98,79 10070
741,45 98,85 10080
742,18 98,95 10090
742,92 99,05 10100
743,66 99,15 10110
744,39 99,25 10120
745,13 99,34 10130
745,86 99,44 10140
746,60 99,54 10150

Tabnuua 10



747,33
748,08
748,81
749,54
750,28
751,01
751,75
752,48
753,22
753,95
754,69
755,42
756,16
756,90
757,63
758,37
759,10
759,84
760,57
761,31
762,04
762,78
763,52
764,25
764,99
765,73
766,46
767,19
767,93
768,66
769,40

770,14

99,64

99,74

99,84

99,93

100,03
100,13
100,23
100,33
100,42
100,52
100,62
100,72
100,82
100,91
101,01
101,11
101,21
101,31
101,40
101,50
101,60
101,70
101,80
101,90
101,99
102,09
102,19
102,29
102,39
102,48
102,58

102,68

10160

10170

10180

10190

10200

10210

10220

10230

10240

10250

10260

10270

10280

10290

10300

10310

10320

10330

10340

10350

10360

10370

10380

10390

10400

10410

10420

10430

10440

10450

10460

10470




770,87
771,61

772,34

102,78

102,88

102,97

10480

10490

10500

N
Benmumta 91" shiumcnsetcs no dopmyne

3.1:;1 =f('fu:p= @, f5) npn @=1;

_i i
Cp 2

"

_if g - 2

(10)

Bxoasume B chopmyny (7) BenuumHel # n A npuHAMaloTcs B 3aBMCMMOCTM OT BbLIGPAHHOI KOHCTPYKLIMM
opocuTens no 4epT1.16-18 1 no 1abn.11, 12 - ¢ yuetom BeIGpaHHOrO NpoeKTa rpagupHW.

Tabnuua 11
Homep BbicoTa A M_1 Ak e gm Jim | g '103 Mz Wk Pacxon
YyepTexa | opocuTens ' op ’ maTtepuana
(no3uuus) ;gop, M r Ha 1 M3
opocuTens,
M3
OpocwuTenb NNeHOYHbIN - AePEBSIHHbIE NMPSIMOYronbHble Bpycky, NOCTaBneHHbIE Ha pebpo
16 (1) 3,70 0,277 1,025 0,513 1,11 0,073 0,0791
16 (I1) 3,70 0,241 0,892 0,498 0,74 0,077 0,0600
16 (1) 2,60 0,342 0,889 0,385 1,75 0,071 0,1380
16 (V) 2,00 0,360 0,720 0,570 - - 0,1000
16 (V) 1,34 0,580 0,777 0,540 2,21 0,153 0,1280
16 (V) 2,01 0,470 0,945 0,462 2,21 0,153 0,1280
16 (V) 2,68 0,430 1,152 0,462 2,21 0,153 0,1280
Opocutenb NAEHOYHbIN N3 MOaUdULMPOBaHHOM heHONCNMpTaMn APEBECUHbI
16 (VI) 2,85 0,394 1,123 0,290 1,50 0,056 0,073
16 (VII) 2,85 0,367 1,046 0,289 1,20 0,056 0,037
Opocutenb KanenbHbI -  AEPEBSIHHbIE MPSMOYrOSbHbIE BPYCKU, YNIOXEHHbIE NMaLLMs

17 (1) 3,70 0,213 0,788 0,614 3,51 0,039 0,0163
17 (1) 2,85 0,386 1,100 0,438 22,54 0,011 0,0278



17 (1)

17 (IV)

18 (1)

18 (I1)
18 (I1)
18 (I1)

18 (I1)

18 (II1)
18 (II1)
18 (II1)

18 (Il

18 (IV)
18 (IV)
18 (IV)

18 (IV)

18 (V)

18 (V)

18 (V)

18 (V)

OpocuTenb KanenbHO-NIIEHOYHbIN MIacTMacCoBbIN N3 TPEX APYCOB -

2,85

4,70

2,85

0,70
1,40
2,10

2,80

0,70
1,40
2,10

2,80

1,050
1,575
2,100

2,625

2,8

2,8

2,8

2,8

0,300

0,324

0,305

0,890
0,540
0,450

0,390

1,170
0,630
0,580

0,540

0,805
0,585
0,360

0,343

0,855

OpocuTens gepees

1,523

c BEpTU

0,869

0,623
0,756
0,945

1,092

OpocuTenb nnacTMaccoBbIv

nepekpecTHas
0,819
0,882
1,218

1,512

Opochenb nracTMaccoBbIN

nepekpecTHas
0,888
0,921
0,756

0,900

0,447
HHbI Kanenb!

0,733

11,46

HO-NNEHOYHbIN

4,64

KanbHOW BOMHOM

0,249

0,531
0,670
0,670

0,670

3,00

21,86
21,86
21,86

21,86

(BuHMNNAacT)

0,332
0,569
0,609

0,622

13 BOJTHUCTDI

BOmHa nog yrnom 90°

12,38
12,38
12,38

12,38

(BuHMNNAcT)

0,403
0,488
0,422

0,439

13 BOJTHUCTDI

BOIHa nog yrrnom 60°

5,51
5,51
5,51

5,51

npuv TonwunHe nMcTos 8 Mm

PacctosiHne mexay nuctamu B ceeTy 15 Mm

0,468

0,441

0,368

0,345

1,310

1,235

1,030

0,966

0,657

PaccTtosiHue Mexay nunctamm B

0,663

PaccTtosiHue mexay nuctamu B

0,518

PaccTtosiHue Mexay nunctamm B

0,527

6,75
cBeTy 25 MM
4,36
ceeTy 35 Mm
3,60
cBeTy 45 Mm

3,11

0,137

0,086

Opocutens NnNacTMaccoBbIv (BUHUMNIACT) U3 BOMHUCTBIX NINCTOB

0,033

OpocuTtens NNacTMaccoBbIv (BUHUMMIACT) U3 BOMHUCTbLIX JIMCTOB
C rOpPU30OHTanNbHON BOJTHOM

0,107
0,107
0,107

0,107

X NTUCTOB -

0,120
0,120
0,120

0,120

X JINCTOB -

0,153
0,153
0,153

0,153

OpocuTenb NNeHoYHbI ac6ecToUEMEHTHbI C BEPTUKarIbHOW BOSHOM

0,49

0,37

0,26

0,13

0,0167

0,31

0,0342

0,0342
0,0342
0,0342

0,0342

0,0342
0,0342
0,0342

0,0342

0,0342
0,0342
0,0342

0,0342

0,4210

0,2930

0,2250

0,1835

BepTMKanbHble ropprpoBaHHbIe TPYObI




AvameTpom 63 mm 13 M3BIM no TY-6-05-224-83

18 (VI) ‘ 2,35 ‘ 0,70 ‘ 1,645 ‘ 0,522 ‘ 2,10 ‘ 0,019 0,0177
Tabnuua 12
e g s L R N L S
™ns- 2 M‘l 2 M3/'-4
Topa M M~ -y/Kr
BI' 104 | 901-6-65 u 324 [MneHo4HbIN 3,50 0,350 | 0,365 1,18 0,075 2720
901-6-66
2Br 70| 901-6-43 192 KanenbHbIN 3,80 0,293 0,45 10,7 0,137 1240
Bpbl3ranbHbIn 3,60 0,252 0,29 0,92 0,610 1400
2BI 70| 901-6-46 192 KanenbHbIN 3,64 0,293 0,45 | 10,70 0,137 1250
BpbisransHbin 3,70 0,222 0,29 0,92 0,610 1400
2Br 70| 901-6-48 144  |TINeHO4YHbIN 3,36 0,310 0,38 0,77 0,075 1290
2Br 70| 901-6-61 192 KanenbHbIN 3,67 0,359 0,45 | 17,19 0,137 1130
2Bl 70| 901-6-62 192 BpbisransHbin 2,00 0,261 0,29 0,77 0,610 1425
1Bl 50| 901-6-29 64 MneHoYHbIN 3,68 0,341 0,38 1,08 0,075 580
KanenbHbIn 3,68 0,309 0,45 12,5 0,137 465
Bpbl3ranbHbIn 3,80 0,255 0,29 0,92 0,610 550
1Bl 50| 901-6-34 64 MneHoYHbIN 3,68 0,341 0,38 1,08 0,075 580
KanenbHbIN 3,38 0,309 0,45 12,5 0,137 470
1Bl 50| 901-6-51 64 [neHo4YHbIN 3,36 0,310 0,38 0,77 0,075 585
KanenbHbil 3,48 0,293 0,45 10,7 0,137 490
BpbisranbHbin 3,00 0,255 0,29 0,92 0,610 570
2Bl 25| 901-6-59 16 MneHoYHbIN 3,42 0,324 0,38 0,93 0,075 140
KanenbHbil 3,60 0,302 0,45 11,6 0,137 110
Bpbl3ranbHbin 3,40 0,257 0,29 0,92 0,610 135
1Bl 25| 901-6-39 16 MneHoYHbIN 3,76 0,318 0,38 0,84 0,075 140
KanenbHbin 3,78 0,302 | 0,437 11,6 0,137 110
2Bl 25| 90-6-60 16 nﬂeHOHHbIIZV 2,97 0,357 0,38 1,18 0,075 140
OepeBsiHHbIN
[1neHo4YHbIN § 2,64 0,363 0,70 5,27 0,419 130
BMHMWIMNACTOBbLIN
KanenbHbin 3,00 0,374 0,45 11,6 0,137 115




2Bl 25

2Bl 25

3Bl 25
06-300
N 12,5

06-300
N 12,5

06-300
N 12,5

06-300
N8

06-300
N8

06-300
N8

901-6-56

901-6-58

901-67.83

901-6-5/75

901-6-49

901-6-50

901-6-52

901-6-53

901-6-55

16

16

24

[MneHo4YHbIN
KanenbHbIn
Bpbl3ranbHbIn
MneHo4HbIN
acbecrto- 5
LEMEHTHbIN
Bpbl3ranbHbIn
[neHo4YHbIN
KanenbHbin
MneHo4HbIN
KanenbHbIn
[neHo4YHbIN
KanenbHbin
MneHoYHbIN
KanenbHbin
[MneHo4YHbIN
KanenbHbin

[neHoYHbIN

3,81
3,86
2,50

3,50

1,76
3,08
3,45
3,68
3,54
3,36
3,54
3,42
3,43
3,40
3,43

3,21

0,351
0,302
0,250

0,344

0,250
0,363
0,293
0,335
0,302
0,338
0,302
0,339
0,309
0,352
0,309

0,363

0,38
0,45
0,29

0,59

0,29
0,70
0,45
0,38
0,45
0,38
0,45
0,38
0,45
0,38
0,45

0,70

1,21
11,6
0,92

2,73

0,92
5,27
10,7
1,02
11,6
1,04
11,6
1,06
12,5
1,24
12,5

5,27

0,075
0,137
0,610

0,290

0,610
0,419
0,137
0,075
0,137
0,075
0,137
0,075
0,137
0,075
0,137

0,419

140

110

140

130

180

53

50

56

49

56

49

15

12

15

20

13

B dopmyny (7) BxogmT BbiCOTa OpocuTens kop. B Tabn.11 n 12 npueegeHa BenuumHa koadduumenta A |

onpegeneHHada no sKkcnepuMeHTarnbHbIM AaHHbIM ONA yKaSaHHOVI B 9TUX T36n|/|u,ax BbICOTblI opocuTend.

B Tex cnyyasx, korga B NpoeKkTe NpMMeHeH OpocuTenb APYro BbICOTbI, HO TOM e CaMOW KOHCTPYKUMK, Heobxoanmo

NPOM3BECTN KOPPEKTUPOBKY BenuumHbl A no dhopmyrne

A =y A,

roe fchop onpeaenseTcs no opmyne

Mo dpopmyne (12) noctpoeH rpacuk (4ept.22). opmynamu (11) n (12) n rpacukom 4epT.22 He peKkoMeHayeTcs

0,75
k= ﬁ
hap Eﬂop :

MoNb30BaThLCS NpU KoadpULMEHTE ’?ch.;.p 20,75 unu khﬂp 21,25.




[+
125
T
anf
ﬂﬁ'ﬂ 1 [ [ 1 1 1 i
10 15 28 25 30 15 W45 Ay

YepT.22. padhmk anga onpegeneHns koadguumeHTa khop
no copmyrne (12)
B cdopmynax (11) n (12):

kup - BbiCOTa opocuTtens, npuesegeHHasa B Tabn.11 n 12;
A - koadhbuumeHT, npuBeaeHHbIN B Tabn.11 1 12, COOTBETCTBYIOLLMIA BLICOTE OPOCUTENS Ez,:,p;
hrrp - NPpMHATas B NPOEKTE BbICOTA OPOCUTENS ﬁz,:,p, obnuyarowascs ot TabnmyHon;

Arrp - NOMNPaBOYHbIN KOIMPULMEHT K BEMUUYNHE fzup.

3HaueHus koapduumeHTa A 1 nokaszaTens cteneHu #2 ANs NPUBSI3KM K MECTHbIM YCMOBMUSIM TUMOBBIX MPOEKTOB
rpagupeH, paspaboTaHHbix Coro3BogokaHannpoektom coBmectHo ¢ BHUW BOAMEO, npuBepeHbl B Tabn.12. Mo
rpacmkam 4epT.23-27 onpenensieTca BcrnomoraTenbHas BENMUYMHA X B 3aBMCUMMOCTM OT NokasaTensi CTeneHn #¢ u oT

BCMOMOraTefbHbIX BeMMUMH & 1 & | BbIUMCIEHHBIX MO dopmynam (4) u (7). 3Tn rpacdukM cocTaBneHbl Anst 3Ha4YEHUN
# o1 0,4 po 0,8. na npoMeXyTOYHbIX 3HA4YEeHUN #¥ BenuuMHa X onpegensietcsa aKkcTpanonauuen. [onyckaeTtcs
OKPYIMSATb 3HAaYeHUe # UCXOAHbIX AaHHbIX 40 BEMWUYMH, ANsi KOTOPbIX COCTaBMneHbI rpacukm 4epT.23-27.

BennunHa L BbluMCrsiETCS MO chopmyne

A=— (13)

. 2
BTtopon atan. Ha BTopom aTane TEXHONOMMYECKOro pacyeTa onpeaensieTcsl NAoTHOCTb OPOLUEHUsI g s KI'/(M "~I), n

No Hew YMCrno rpagupeH (Cekumi) M
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=0,4

npu #2
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€1 = kopkop + 00000257 + 0,0002
Ca = grp + gc.u:u."ggop +01+ cﬁ_y.

[1NoTHOCTbL OpoLLEeHUs onpeaenseTcs no YpaBHEHUIO

roe



Koatbdpuumentor J , M v dp npunmmalotcs no Tabn.13. MnoTHOCTb BR@XHOTO aTMOCepHOro Bosayxa ¥y ,

Krc/M3 , onpegenseTcs no rpaduky 4epT.28 unu no dopmyne
Pﬁ - ﬂpﬂ »
1= h + A (20)
0,009818, , (& + 273.2)
roe ;;?HH onpepensieTcs Npu BenuduHe <4 no Tabn.o.
Tabnuua 13
Mapka YacTtoTta MowwHocTb Yron KoathumumeHTbl B hopmyrne Homu-
BEHTU- BpallleHns, | ABUraTensi | yCTaHOBKU HanbHas
naTopa -1 , kBT nonacren, nogaya
MUH rpan BO3ayxa
BEHTUNSA-
TOpOM
Gg , TbIC.
M3 M
(16) a7) (14)
A, NN M Kraim dg
2
Kr/m
06-320 N 980 1,1 - -f -3 14,793 -
8 -0,0338:10 0,1312:10
1440 4,5 - —-f -3 31,198 -
-0,0427-10 0,6102:10
06-320 N 980 7,0 - -0 —f 30,150 -
12 -9,270-10 361,89-10
7 , - - - 19,12 -
30 53 -6,831-10 ? 114,29-10 6 9.125
BI' 26 380 10,0 17,5 -12 —-f 12,162 125,0
-760,98:10 94,73-10
1Bl 25 380 - 12 -1z —f 16,739 -
-397,77-10 28,84-10
380 - 16 -12 —A 19,149 -
-436,25-10 1,897-10
380 10,0 20 - - 14,772 120,0
-476,03-10 12 61,95-10 6
BI' 50 178 30,0 16 -12 —-f 11,294 500,0
-40,72-10 20,54-10
1BI' 50 178 - 12 -12 —f -15,507 -
-199,64-10 155,14-10
178 - 12 -12 —f -9,049 -
152,75-10 124,48-10
178 32,0 20 -12 —f -17,959 500,0
169,33:-10 157,33:10
BIr 70 147 100,0 25 -12 -5 12,45 1200,0
-9,731-10 15,287-10
2BIr 70 147 - 12 -12 —f -18,517 -
-43,315-10 75,214:10
147 - 16 -12 —f 2,013 -
-23,593-10 38,735-10
147 100,0 20 -12 -5 -2,697 1100,0
-20,772:10 42,961-10
1Bl 104 118 - 10 -12 —-f 21,993 -
-2,214-10 0,807-10




118 - 15 -12 - 26,067 -
-1,455 0,255-10
118 - 20 -12 -f 31,589 -
-0,908-10 -1,256-10
118 - 25 -12 -f 32,574 2700,0
-0,633-10 -1,358-10
2Bl 50 - - 12 -12 - -5,141 -
-156,816-10 112,442-10
- 16 -12 -5 -23,405 -
-197,908-10 175,603-10
- 20 -12 -f -48,944 1100,0
-243,681-10 253,258-10
"Hema" c 95 250 25 -12 —f 12,597 2700,0
HVDKHUAM -1,696-10 5,775-10
NpUBOAOM
3Bl 25 - - 25 -10 -5 48,876 156,0
7,786-10 -34,454-10
]
. C T mefm?
: ¥
127 !
a2
125 &fa
Sinzm?)
030 a3
(10 500)
a4
120
a3
Qs
ar
110 08
a9
0
1 10

YepT.28. Mpaduk anst onpeaeneHns nNioTHOCTM BNaXXHOrO BO3ayxa




3HaueHUs! KO3(hPULMEHTA a3POANHAMUIYECKOTO COMPOTUBIEHWUSI CyXOro OPOCUTENs L., U Ko3dduULMeHTa FCDP,

YyUY/TbIBAKOLLEro  AOMOMHUTENbHbIE  a3pOAMHaMUYECKMe COMPOTMBIEHUS OT CTeKalolen Mo OpoCUTEmNo BOAbl,
npuHumatroTca no Tabn.11 wnm 12 B 3aBMCMMOCTM OT BbIOPaHHON KOHCTPYKUMM opocuTens. 3HayeHus 3TuX ABYX
KOS DVLMNEHTOB OMpeAeneHbl Mo AaHHbIM a3pOANHAMUYECKUX WCMbITAaHWN OpoCMTENerl Ha OMbITHbIX YCTaHOBKaXx
rpagvpeH.

3HaveHve koapduuMeHTa aspoaMHAMUYECKOrO CONpPOTUBNEHMA rpaaupHn 6e3 obopyaoBaHus (opocutens wu
BOA0YNoOBUTENS) Crp onpegenseTcsa no 4epr.29 B 3aBUCMMOCTU OT OTHOLUEHWS Nfowaan BO3AYXOBXOAHbLIX OKOH

rpagupHmn (cexkumn) fDK K nnowaam rpagmpHu (Cekumu) B nnaHe f-:up .

T
fop
10 :
g8 \
T
26 Ay -
N 4
1 SN / J
S
04 =
! LI ~ 4 /
v. et
e D
qz rl {j {{ }lIY
10 20 Jo 40 30

Tup

UepT.29. pachuk 3aBUCMMOCTH grp OT OTHOLLIEHUS fDKfpo

1 - BalueHHble rpagvpHK; 2 - OTAEMbHO CTOSALME rPaaMpPHU C KOHAY30POM U
Anddy3opom nepea 1 nocne BEHTUNATOPA; 3 - KBagpaTHbIe CEKLUMOHHbIE rpaavpHu;
4 - NPSAMOYronbHbIE CEKLMOHHbIE rpagupHu (oTHoweHue cTopoH 1:1,5)

KoadhpmumeHT aspoanHamMmyeckoro ConpoTUBIIEHNSI BOAOYIOBUTENEN CB_Y npvHuMaeTca no 4ept.19 n Tabn.5.

Bykso { B chopmynax (18) u (19) oBo3HaueHa ANWMHA BO3dyxopacrpedeNuTens; npy ABYXMNOTOYHOW rpaavpHe
(BXOAHbIE OKHAa ANA BO3dyXa C [BYX MPOTMBOMONOXHLIX CTOPOH) BenuuMHa { paBHa 1/4 WMPWHLI rpaavpHU, Npu

O[IHOMOTOUHOIA - 1/2 WMPWHBI rPaaMPHU. [N rpaaupHn ¢ 3a60poM BO3ZyXa CO BCEX CTOPOH { paBHa NOMoBUHE paauvyca
KPYrmow rpagvpHy B NnaHe niv nonoBuHe ANWHbLI CTOPOHbI KBaapaTa ANs rpagvpHu, KBagpaTtHON B nnaHe.

BenuunHy &4 B ypaBHeHUu (14) MOXHO onpefenuTb NobbiM METOAOM, YKkadaHHbIM B CMPaBOMHMKAX MO MaTeMaTuke.
HaunGonee ynobHbIM sIBNsieTCs MeTod C WCMONb30BaHWEM TPUrOHOMETPUYECKUX (DYHKUMIA. B npumepe npusoautcs
rnocrnefoBaTerbHOCTb BbIYUCTIEHUS ¢y MO aTOMy MeTofy. [lonyckaeTcst onpefensiTb BENUUNHY &y U3 yYpaBHeHus (14)



meTogoM noadopa.

Mo BenuuMHe . , ONpeaeneHHoN No ypaBHeHWo (14), BbIMUCIISETCS YMCIIO rpaamnpeH A

G

ki)

N= .
g fnp

(21)

2.42. Tlocne onpefeneHns MNOTHOCTM oOpoleHns no dopmyne (14) HeobxooMMO NpPOBEPUTL COOTBETCTBUE
a’poanHaAMMYECKUX COMPOTMBMEHWUA TPaAVPHU Hamnopy, pasBMBaeMOMYy BEHTUNATOPOM. [nA 3aTon uenu BblMMCNAETCH

v 3
noaaya BO3ayxa BEHTUNSTOPOM, Ty, , M™ /4, ncxoas 13 hopmynei

_ Rgmfnp
noo

G (22)

Ecnn okaxeTcs, 4TO BbluMCIIEHHAsA TakMuM obpa3omM nofadva Bo3fyxa BEHTUNATOPOM OyaeT paBHa HOMWHANbHOW MK
6nu3ka K Hel, TO aspoAMHaMMYECKOE COMPOTMBMEHWE TPAAMPHN CYMTAETCS COOTBETCTBYIOLLUM HaMopy BEHTUNsiTopa.
OTKNOHEHUE OT HOMUHAanbHOW Nofaayn gonyckaetcs Ao +20%.

Mpwn npeBbieHMM 3TOro Npegena pekoMeHayeTcsi BbibpaTb APYryo rpagvpHI0 ANs pacyeTa unu B AaHHOW rpagupHe
M3MEHUTb €e pa3Mepbl B MriaHe, pa3Mepbl BXOAHbLIX OKOH, TUM OPOCUTENs, BOOOYIOBUTENSA UNU NPUHATH K YCTaHOBKe
OPYron BEHTUNATOP.

Mopava Bo3ayxa BEHTUNATOPOM, NPUHSITast B TUMOBbIX NPOEKTaX 1 HOMWHanNbHas, npueeaeHa B Tabn.12 n 13.

Mpumep pacyeTa. TpebyeTcs onpegenuTb HeobxogoMMoe 4YMCNO rpagvpeH Mpu CNeAylLMX pacyeTHbIX AaHHbIX:
&y =5900-10° krfu; £ =35°C; £7=25°C; {4 =23°C; 1 =0,6; F5=99,98 kla (750 Mm pT. cT.) - no Tabn.10.
"pagvpHs BEHTUNATOPHasA OTAENbHO CToALLaNA: f,:,p =380 m 2 ; ’Egop =4,70 m.

OpocwuTtenb KanenbHO-MNEHOYHbIN (CM. 4epT.17).
Mo tabn.11: A=0,324; #2=0,733; kyp, =0,086-107"; Cp o =4,64.

Bogoynosutens N 2 (cm. uepT.19) - no tabn.5 CB_F=12,5.

BeHTunsTop |Hema" ¢ HWXHUM npuBogom: no Ta6n.13 T :-1,7-10_12; M=5,78-10_6; g =12,597; no 4ept.29
I
npu —== =0,42 {1, =20
oup

BennumHa —= NPUHATa ANS O4HOBEHTUNATOPHOW rpagupHu ¢ BeHTunatopom "Hema" no npoekTy M'mnpokayuyyka.
op
Bernuunna { aToit rpagvpHu pasHa 4,7 m.

PeweHne. lNepBbii 3Tan pac4yeTa.

Mpn 4 =23 °C no 1a6n.9 Py, =2,805 KlMa (286 krc/m 2 ); ¥p =20,6% 1072 wrom®

Mo copmyne (20) unu vept.28 F1=1,17 Krc/M3

Mo 1abn.9:



npu £ =35 °C py =5,619 kMa (573 krc/m 2); ¥ =39,6° 1072 ke ;
— o " 2 . W . -3 3 )
npu &5 =25°C p;=3,168 kMa (323 krc/M *); F =29,0° 107" kreim™ ;

npu fyy, =30° C Py =4,246 KlMa (433 krc/m 2); ¥y =30,3" 1072 wrom® .
Mo dopmyne (8) unm Homorpamme 4epT.21:

3'1" =130,73 kx/kr (31,2 kkan/kr);

£ =77,10 KO/ (18,4 kkan/kr);

i

Im =100,56 k[x/kr (24,0 kkan/kr).
Mo chopmyrie (9) unu Homorpamme yept.21 F =50,24 kIk/kr (11,99 kkan/kr).
Mo copmyne (10)

o 130773+77710-2-10056
b’ = 4 =168 kIx/xr (0,4 kkan/kr).

Mo dhopmyne (4)

p o 130.73-50,24-168 _
77,10 - 50,24 - 1,68

Mo dhopmyne (6)

p=1-31825 o gsq
2493

Mo copmyne (5)

_ (35 - 254,19 _
(7710 - 50,24 - 160,957

Mo copmyne (7)

17 41—0,?33

——=0,726.
0,324-47

Mo rpacuky 4epT.26 onpepenseTcs BCoMoraTenbHasa BefiMyMHa X Mo 3Ha4YeHMsIM BCMOMOraTesnbHbIX BENNYUH ru
F:x=1389.

Mo dopmyne (13)

A= LM 0,22,
1,89

BTopoii aTan pacueTa.



Mo dopmyne (18)
¢y = 0086 1073 47+ 000002547 + 00002 =0722" 107
Mo dopmyne (19)
Co =200+464 47 +01-47+125=254775.
Mo dopmyne (15)

092207221077

a, = =176-10712,
® 360042981117
Mo copmyne (16)
2, 2 p—l2
B, = 0,52 280 . 54,?28 N 1,710 2557, 1077
117 A80° - 2600° 209 81 1,2
Mo copmyne (17)
. . 1D
, = 578092 38010 =1439,2-1L‘J'6_
L2117
YpaBHeHue (14) ¢ YACNEHHBIMWN 3HAYEHUAMN KOIPPULIMEHTOB UMEET BUS
1761071252 + 2,59 10742 - 144 1077, —%= 0.

Cnepnyet nmeTb B BULY, Y4TO KOIPMPULNEHTHI g, , E:'B, Cg BbIMUACINEHUM BEMUYMH 4 U P17 NOACTaBMSOTCA C Tem
3HaKoOM, KOTOPbIA CTOUT Nepes 3TMMKU KodduumeHTammn B ypaBHeHun (14).

3

_ by _bBCB_l_ dg _

270 6at 1,224,
2591077 2591077 (-1,44- 107 .

07176 10717 6(1,76 1074y

~126 7 =137.03-10'%,
12:2:17610

£

3age, —by _ 317610717

9a” (917610

(-1.44-107y - (259 1077y
1272

)

= -27,04-10%,

P17

D=pi +p3=0137,03 1042 +(-27,04- 10%° = - 1,004 1077 < 0,

o =t flea] = £ |- 27,04 16F| = 5.2-10%



2y _137,0-10% _

Cos@ = 0,9745
= E2 100
#=13°00; %=4°20’;

7 = 2r cos(60° —g) =2.52-10% 0,564 = 58,66 10°;

=T
Gy =7 - 22 =586610° - 2210 2935107 pu
2a, 31,7610
Mo dopmyne (21)
_ 5900010 _
935.10° 380

MpuHmaem Kk YCTaHOBKe ABe rpaanpHn.

Mo dhopmyne (22)

_ 092935107380
117

G =22-10°.

2 ).

B3 . o
HomuHanbHas noaaya BeHTunsitopa 2,7 ' 107 M~ /4 Bosayxa. OTKNOHEHWE OT HOMWHANBHOI Noaaun coctasnsieT 4%,

YTO MOXHO CHUTaTb AONYCTUMbIM.

TunoBon MeToaMYeckUin BnaHk ¢ UCXOOHBIMU AaHHBIMU U npuMepamu anda pacyeTta NpOTUBOTOYHbIX BEHTUNATOPHbIX

rpagvpeH rno U3noXeHHoN MeToauKe NPUBOaAMTCA B Tabn.14.

Tabnuua 14
Gy ki | £y, %é 4,°Cl4,°Cl@,% A5, _{q‘M‘l e fop M Kap, fom
°C w4
M -y/Kkr
AT
1 2 3 4 5 6 7 8 9 10 11 12
25 | 10 | 35 23 60 104,6 0,468 | 0,657 | 4,7 — 4,7
5900-10° | <> | 10| 0 &3 ) 00 1946 0.49-1072
1,033
25 | 10 | 35 23 60 104,6 0,441 | 0,663 | 47 - 4,7
s900-10° | > | 10 | % | 22 B0 1 1090 0,37- 10 3
1,033
25 | 10 | 35 23 60 104,6 0,324 | 0,773 | 47 0,086 4,7
s000-10° | 2> | 0 B[ & 00 0As o
1,033 10

MpoponxeHne Tabn.14



fnp' grp g.:_.:. gB.;r iy M’j ':'fB' 1 I, f’cp' Im I
2 ! watm® | keam” | 2 KKK | KKK |G| ke | KKK
KKan/kr KKan/kr Kkan/kr Kkan/kr
13 14 15 16 17 18 19 20 21 22 23 24
380 | 20,0 | 6,75 | 12,5 -1,7-10 —A 12,6 130,16 50,20 30 76,74 100,35
12 5,78-10
31,09 11,99 18,33 23,97
380 | 20,0 | 4,36 | 12,5 -1,7-10 A | 12,6 130,16 50,20 30 76,74 100,35
_12 5,78-10
31,09 11,99 18,33 23,97
380 | 20,0 | 4,64 | 12,5 -1,7-10 —A 12,6 130,16 50,20 30 76,74 100,35
12 5,78-10
31,09 11,99 18,33 23,97
MpopomxeHne Tabn.14
" i x
&, ok R A 1 71, ay )
KIK/Kr 3
----------- Kr/m
KKan/kr
25 26 27 28 29 30 31 32 33 34 35
1,55 3,14 | 0,96 1,75 | 0,551 | 2,370 0,738 -3 1,17 -12 64,695
_________ 2,621-10 4,103-10
0,37
1,55 3,14 | 0,96 | 1,75 | 0,583 | 2,458 | 0,712 -3 | 1,17 -12 | 54,731
_________ 2,057-10 3,000-10
0,37
1,55 3,13 | 0,96 1,74 | 0,762 1,89 0,92 -3 1,17 -12 54,78
_________ 0,722-10 2,05-10
0,37
MpopomxeHne Tabn.14
r Cos
by g A £ L v v
36 37 38 39 40 41 42 43
_ - 0,733 42°52’
182,910 ? 1154,6-10 6 4,092-1012 -3,146-108 -0,014-102? 1,774.104
- - 0,763 40°18’
155,7-10 ? 1113,7-10 6 6,644-1012 -4,232-108 -0,032-102? 2,057_104
_ - 0,9745 13°00’
259,7-109 -1439,2-10'5 137,03-1012 -27,04-10g -1,004-102? 4
5,2:10




MpopomxeHve Tabn.14

i Z &g, Kr/(M 2/q) N GB
3
44 45 46 47 48
14°17 3 3 1,565 6
24,779-10 9,919-10 2,4-10
13°26’ 3 3 1,418 £
18,251-10 10,947-10 2,510
4°20° 3 3 1,66 é
58,66-10 9,35-10 2,8-10

Mpumevanune. B rp.7, 20, 21, 23, 24 Hap 4epTon AaHbl pa3amepHocTn B cucteme CW, nog deptom - B cucTeme,
AONYLLEHHON K MPUMEHEHMIO.

Pacuer NMPOTUBOTOYHbLIX rpagnpeH
Mcxoaa U3 HOMUHanNbLHOW nogaydn BO3AyXa BEHTUNATOPOM

2.43. B psige crny4yaeB npu OTCYTCTBUWM HaAEXHbIX A4aHHbIX O COMPOTUBMAEHUAX OTAEMbHbIX ANIEMEHTOB rpagupeH nnm
(1) XxapaKkTepuUCTUKN BEHTUNATOPA, MOXHO NPUOMU3MUTENbHBIV pacyeT rpagupHN NMPOM3BOAUTL UCXOAS U3 HOMWHANbHOMN
nopayv Bo3gyxa BEHTUMATOPOM.

Mpu 3TOM NepBbIi 3Tan pacyeTa BLINOMHAESTCS N0 METOAMKE, U3NOXEHHOI Bbilwe. Mo BenuunHe A, nonyyeHHoil B

. e 3
pesynbTaTe NepBOro aTana, ! N0 HOMUHAMLHOM NoAaye BO3yxa BEHTUNSATOPOM F, , M~ /4, onpefenseTcs NroTHOCTL
opoLueHus no copmyne

G¥e
e = _ (23)
i _r?,fnp

OnpepneneHune NIOTHOCTU OPOLUEHUA i, MPOTUBOTOYHBLIX
rpagupeH no rpacdukam
2.44. Pac4yeTHble rpadwmku (cM. 4epT.30-59) onsa onpepeneHnsi NNOTHOCTUM OPOLLUEHWUSI COCTaBIEHbI NO NPUBEAEHHON
BbllLle MeToAMKe ANS HOMWHANbHOW MofaYu BO3dyXa BEHTUNATOPOM, NPU KOTOPOW CKOPOCTb OBMXKEHMS BO3gyxa B

rpagvpHe coctaenseT 2 m/c. B TMNoBbIX NpoekTax rpaavpeH, paspaboTaHHbix Col3BOA0KaHaNMPOEKTOM C yyYacTuem
BHV BOANEO, kak npaBumno, CKOPOCTb BO3dyxa MpU HOMMHaNbHOM nojade BO3Ayxa BEHTUNSTOPOM paBHa

npnbnunsmTtensHo 2 m/c. Hanpumep, B rpagupHsix nnowaapto 64 m 2 CKOpOCTb cocTaBenseT 2,17 m/c, 144 m 2 - 2,12 m/c,

400 m 2. 1,86 m/c, 380 m 2. 1,97 m/c, 1200 m 2. 2,3 m/c.

OnpegerneHne NOTHOCTU OPOLUEHUST AN YKa3aHHbIX rpagvpeH Npu HOMUHaNbHOW Noaaye Bo3gyxa BEHTUNATOPOM Mo
rpacdmkam (cM. 4epT.30-59) OymeT obecneuvBaTb [OCTATOYHYHO TOYHOCTb AN OPUEHTUPOBOYHBLIX (MOBEPOYHbLIX)

pacyeToB. N0THOCTb OPOLIEHNs . MO rpadukam onpeaenseTcs B 3aBUCUMOCTM OT:
TeMnepaTypbl BOAbI Ha BbIXoAe W3 rpaauphn &y, °C;
nepenaja temnepartyp BoAbl B rpagupHe M °C;
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YepT.59. Npadmk oxnaxgeHmsa Boabl 4N BEHTUNSATOPHbIX rpagupeH
npu JyeA =20, Af =15°C, @ =0,4-0,7

pachmkm cocTaBneHbl Ans creayLmx pacyeTHbIX NapameTpoB:

f  01238030°C vepes 0,1°C

M " 5 " 15°C " 5°C

13 " 23 " 30 oC " 1 oC

@ 04 0.7 " 0,1 ponu eguHULbI
. . " 0.1 " "

ﬂﬂsup 0,5 2

27 =2 m/c

Ansa NPOMEXyTOYHbLIX 3HAYEHWIN PacyeTHbIX NapaMeTpoB MIOTHOCTb OPOLUEHUS oy ONPEedenaeTca UHTeprnonaumen
MeXAy CoceaHUMU rpadonuKamu.

Mpu noctpoeHuun rpachmkoB MokasaTenb CTEMEHW #: Ans BCex opocuTenen NpuHAT paBHbiM 0,6. ®akTnyeckn aToT
nokasartenb U3MeHsieTCs, Kak npaBuro, B npegenax ot 0,35 go 0,8. Takoe gonylieHne MOXET NPUBECTU B onpeaeneHum

g NO rpacuvkam npy 4acTo BCTPEYaloLMXCS OTHOCUTESNbHbIX pacxogax Bosayxa (0,85-1,25) k oTHocuTenbsHoM
norpeLHocTn He 6onee 5-5,5%.

Mpumep pacueTta. TpebyeTca onpenenvTe HEOOXOAUMYIO MIOTHOCTE OPOLUEHUSI MPY CNEAYIOLMX PACYHETHBIX AaHHbIX:



£=25°C; Af=10°C; 4 =23°C;  =0,6; A=0,324 mL Aop =47 ™, @ =2 mlc.
PelweHue.

Ak, =0,324-4,7=1,5.

Mo rpaduky 4epT.46 Npy yKasaHHbIX pacHeTHbIX AaHHbIX &y =8,7 M3 /(m 2 y).

2.45. B Tom cny4ae, korga CKopoCTb ABWXEHUS BO34yXa oTnnyaetcs ot 2 M/c He 6onee yem Ha £10%, MOXHO BBECTU
nonpaeky K NIOTHOCTM OPOLLEHMS, OnpeaeneHHon No rpadrkamM, HECKOMbKO YTOYHSAIOLLYIO pesynbTaTbl pacyeTa.

[1NoTHOCTbL OpoLLEeHUus ¢ y4eTOM nonpaBKkn 6WJ,GT paBHa

0.2

e~ Tx E : (24)

2.46. PacyeT nonepeyHOTOYHbIX rPagvpeH PEeKOMEHAYeTCHA BbIMOMHATL MO "YKasaHWaM No pacyeTy KanemnbHbIX
BEHTUMATOPHBIX rpagnpeH ¢ nonepeydHsbIM Tokom Bo3ayxa", BHUW BOAIEO, 1958.

TEXHUKO-3KOHOMUYECKUE PACYETbI BEHTUNTATOPHbBIX TPAOUPEH.
OCHOBHBIE MNMOJIOXEHUA

2.47. Llenblo TEXHMKO-OKOHOMMUYECKMX PacyeToB npu paspaboTke HOBbIX MHAMBMAYANbHbLIX SKCNEPUMEHTAmbHBLIX UMK
TUNOBbIX NPOEKTOB ABNAETCA onpefeneHne onTUMarbHbIX TEXHONMOMMYECKUX M KOHCTPYKTMBHBIX NapameTpoB rpagupHu
(nnowaan opolueHus, pacxoga BoAbl, pa3MepoB OPOCUTENBHOIO YCTPOWCTBa, AMaMeTpoB TpyG BogopacnpepeneHus,
TUnNa BeHTUNsTOpa 1 ap.).

Mpn BbIGOPpE TWNa W unicna rpagvpeH Mo OeNCTBYIOWWMM  TUMOBLIM  MPOeKTaM  credyeT  CpaBHUTb
TEXHUKO-3KOHOMUWYECKMNE MOoKasaTenyn paccMaTpyBaeMbiX BApUaHTOB rpaanpeH.

Kputepmem CpaBHUTENbLHOW 3KOHOMMYECKON I(PEKTUBHOCTU MO BapvaHTam HBNSETCH  MWHMMYM  TOAOBbIX
npuBeAeHHbIX 3aTpaT Ha CTPOUTENBCTBO M 3KCNyaTauuio ¢ y4eTOM TEXHONOrMN Npon3BoACTBa.

Mpwn paapaGOTKe HOBbIX MHOMBUAOYANbHbIX, 3KCNEePUMEHTallbHbIX UMK TUNOBbIX NPOEKTOB 3KOHOMUYECKNE NMoKasaTenn
CpaBHMBAKOTCA C NOKa3aTesiaAMnN yTBEPXOEHHOro npoeKkTa-aHanora.

2.48. B cocTaB TEXHMKO-3KOHOMUYECKNX NOKa3aTenewn, kak NpaBuo, BKIIOYAKTCA:

3 3 3
NpPOM3BOAUTENIBHOCTL FpagupeH, M~ /4, M~ /cyT u M~ fropg;
KanuTanbHble 3aTpaTthl, ThiC. py6.;

roaoBble 3KcnnyaTauMoHHbIE pacxoabl, TbiC. py6.;

CTOMMOCTb oXnaxaeHus 1 M3 BOAbI, pyo.;

CHWKEHNe CTOMMOCTM oxnaxaeHusi Boabl, %;

rofOBOW pacxof aneKkTpoaHepruu, kBT y;

CHWKEHME pacxoda anekTpoaHeprum, %;

npvBeAEeHHbIE 3aTpaThl, ThiC. pyb.;

rofl0BOI 3KOHOMUYECKUIA 3P PeKT No NpuBeAEHHBIM 3aTpaTtam, TbiC. pyo.

2.49. KanuTanbHble 3aTpaTbl ONpeaenstoTcs N0 CMETHOW CTOMMOCTU CTPOUTENIbHO-MOHTaXHbIX paborT.



B cnyyae 6]'IOKVIpOBaHVIF| rpagnpeH C HaCOCHbIMM CTaHUMAMKU U npoun3BOACTBEHHbIMU 3OaHUAMU clieayeT
yynUTbiBaTh [OOMNOSTHUTESNIbHO MPOTSXKEHHOCTb M CTOMMOCTb WHXEHEPHbIX KOMMYHMKAUWA UM CTOMMOCTb OCBOEHMS
TeppuTopumn reHeparnibHOro ninaHa obbekTa.

2.50. OkcnnyaTauuoHHble pacxodbl OMpedensiTcs Mo  CcocTaBy nokasatenen paboTbl rpagupeH. Takvmu
rnokasaTensamm SBnsTCA:

pac4eTHoe Yncno aHern paboTbl B roay;

pacyeTHOe YMCro YacoB paboTkl B CyTKY;

pacyeTHOe YMCcrno YacoB paboThl B roay;

pac4eTHOe Yncrno 4YacoB paboThbl B roA4y BEHTUINATOPOB;
pacxof U CTOMMOCTb 3MEKTPOIHEPTUN;
aMOpPTN3aLNOHHbIE OTYUCTIEHWNS;

CTOMMOCTb 0BCNYXXNBAHUSA IPafMUPEH;

CTOMMOCTb TEKYLLIEro peMOHTa;

npoyune pacxoabl.

2.51. MNpwn onpegeneHnn 3Ha4YeHUN TEXHUKO-IKOHOMUYECKUX NokasaTenen crnegyeT pyKOBOACTBOBATbCS METOAMKOW,
M3N0XEeHHOW B HOpMaTMBHbIX MaTepuanax: CH 423-71, CH 509-78, CH 514-79.

3. BALLEHHbIE TPAOUPHU

OBLLUAA YACTb

3.1. BaweHHble rpagnpHU HagNEeXUT NPUMEHSATbL B CUCTEMax 060POTHOrO BOAOCHabXeHUs, TpebyoLmx yCToON4MBOro
1 rnyboKoro oxnaxaeHus BOAbI NPy BbICOKUX yAENbHbIX TMAPaBINYECKUX U TEMNOBbIX Harpy3kax.

3.2. balleHHble rpagupHU MPUMEHSIIOTCS, MaBHbIM 00pasoM, Ha aTOMHbIX W TEMMOBbIX 3MEKTPOCTaHUMSX M B
HEKOTOpPbIX Cry4asix B ApYrMx oTpacnsix.

OT adhekTMBHOCTU paboTbl GalleHHbIX TrpagupeH Ha SMeKTPOCTaHUMAX B 3HAYMTENbHOM Mepe  3aBUCAT
TEXHVKO-OKOHOMMYECKME NMoKasaTenu nx paboTsl - BbipaboTka 3MeKTPOIHEPrMM 1 pacxoq Tonnvea.

3.3. bBalweHHble rpaguMpHu MOryT OblTb UCMAPUTENbHBIMKW, PagvaTOPHbIMK, WM CYXMMU W CMELUaHHbIMK -
ucnaputenbHo-cyxumn. K McnapuTenbHO-CyXMM OTHOCATCS CyXue rpagupHW, B KOTOPbIX ONs1 YBENUYEHWUS rryOuHbI
OXMaXAeHUs OCyLLECTBISETCS HAbPbI3r BoAbI (kak NpaBuno o6ecconeHHon) Ha paamaTopsl.

3.4. bawweHHble rpagupHn paspa6aTb|Ba+0Tc9|, Kak npaBuno, ncnaputenbHble U C NPOTUBOTOYHOM CXEMOW OBWXKEHUS
BOAbl 1 BO3ayXa.

3.5. OCHOBHblE TEXHOSIOTMYECKNE JNIEMEHTBI - BOAOpACNpenenuTernbHoe YCTPOMCTBO, OpPOCUTESb, BOAOCGOPHLIN
GacceliH, BOAOYNOBUTENb U BO3AYXOPErynupytollee YCTPOWCTBO - B GalLEHHbIX rpagupHSIX BLIMOSHSIOT Te e DyHKLUK,
YTO U B BEHTUMNSATOPHBIX, U YaCTO MOTYT ObITb CXOAHBIMU MO KOHCTPYKTUBHOMY OCDOPMITEHUIO.

TEXHOJIOTMYECKUE N KOHCTPYKTUBHbIE 3JIEMEHTbI
BALUEHHbLIX TPAOUPEH

3.6. lNoasemMHble KOHCTPYKUUM OGalleHHbIX TPaauMpeH BbIMOSHAKTCA M3 MOHOMMTHOrO ene3obeToHa, OfHaKo
ponyckaetcst pyHaameHT 6aliHu 1 cTeHky BogocbopHoro 6acceiHa BbiMONHATL U3 COOPHOTO xene3obeToHa.



(DyHD,aMeHTbI Kene3o6eTOHHbIX BbITSXKHbIX GalleH rpagmpeH BbINOJTHAKTCA JNEeHTOYHbIMU, KapKaCHO-O6LIJVIBHbIX
OalleH - OTAENMbHO CTOALLMMM NN NIEHTOYHBLIMM.

Mpwv HasHayeHun pasmepoB PyHAAMEHTOB BalleH rpagupeH He AoNycKaeTcsl OTPbIB (hyHOAAMEHTa OT rpyHTa.

3.7. Bogoc6opHbin 6acceinH COCTOMT U3 AHMLA TOMLWMHOW, Kak npaBumo, 25 CM 1 CTeHKU, KoTopasi Ansi rpagupHu C
Xene3obeToHHON BalLHeln ABNAETCA Takke CTEHKON KonbLeBoro dyHaaMeHTa.

[Mpn HeBnaronpuATHLIX FPYHTOBLIX YCMOBUSX ToMWMHa AHWWA MoxeT ObiTb yBenuyeHa. BopgocbopHein 6acceinH
MOXeT ObITb BbINOMHEH Ha CBaNHOM OCHOBaHWUW. [1pn HEGOMBLLION MOLLHOCTMN FPYHTa HEYA0BNETBOPUTENBHOIO KavyecTsa
AaHHbIN FPYHT MOXET ObITb MONHOCTLIO 3aMEHEH Nec4YaHO-rPaBUNHON CMECHHO.

[Mpn BbLICOKOM CTOSIHUM TPYHTOBbLIX BOA, O6najaroLlmMx CWUMbHOW arpeccuen, B OCHOBaHWM GaccewHa Hapnexut
ycTpamsaTtb rpaBUHYIO NOAYLLKY C MPOSIMBKON BUTyMOM.

BopocbopHbii  6acceiiH GalleHHbIX rpagupeH MoxeT O6biTb C pasgenuTenbHblMU neperopoakamum wunu  6es
neperopoaok B 3aBMCMMOCTM OT pexuma paboTbl rpagvpHu, ee pasMepoB B nnaHe u ap. Bo Bcex cnydasx G6accenH
o6opyayeTca ypoOBHEMEPOM C BbIBOAOM MOKa3aHUIM Ha LWUT yNpaBreHus NpoLEeCcCoOM OXNaXaeHUsl BOAbI.

3.8. BbITshkHasA 6aluHs BbIMONHAETCS MW U3 CTanbHOrO Kapkaca C BHYTPEHHeN OBLUMBKON, UMW M3 MOHOMMUTHOIO, UK
u3 cbopHoro xenesobetoHa. Popma BbITHKHOM OawHM MoxeT ObiTb rUMNnepbonM4eckor, KOHUYECKOW WMn
nupamuaansHOWn.

B kauyectBe npumepa Ha 4epT.60 npuBegeHa cxema GalleHHOW MPOTMBOTOYMHOW PagvpHU C KapKacHO-O6LIMBHON
BbITS>KHON 6aluHen runepbonumyeckon opmbl.
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Yept.60. BaweHHas NpoTMBOTOYHASA rpagnpHa

1 - BbITSXKHasA GalwHs; 2 - BogoynoBuTenb; 3 - BogopacnpeaenuTenbHasi CUcTeMa;
4 - opocuTENBHOE YCTPOWCTBO; 5 - BO3AYXOperynmpyioLlee YCTPONCTBO;
6 - BOOOCOOpPHLIN GaccenH

BbITskHble 6allHM, BO3BOAMMbIE B MOHOSIUTHOM ene3obeToHe, cnegyet NpoekTMpoBaTb FVII'Iep6OJ'II/I‘-IeCKOI7I cdopmbl -
Hanbonee paLI,VIOHaJ'IbHOIZ B a3poaAnHaMmn4yeCckomMm n SKOHOMNYECKOM OTHOLLEHUAX.

BbITSXHbIe BallHM 13 COOPHbLIX Xene300eTOHHbIX NaHenew, a Takke MeTanInyeckme MoryT UMeTb pasnnyHyo opmy
B 3aBWCMMOCTU OT pa3mMepoB. Tak, BbITSXKHble OaluHM rpagvpeH Marnon u cpefHelt MpPOW3BOAUTENBHOCTU WUMELOT
nMpaMmugansHyto hopmy, rpagmpeH 60MbLION NPOU3BOANTENBHOCTU - runepbonunyeckyto nnm 6rnmskyto K Hen dopmy.

BbITskHble GaluHu rpagvpeH OOMKHbl UMeTb AHEBHYHO MapKUPOBKY - OBE FOPMU3OHTallbHble MOJI0OCbl C pa3pbliBaMn
KpacHOoro un 6enoro UBEeTOB B Bepxy 6alHM 1 cBeToBOE orpaxaeHue, HeobXo0AMMOCTb BbINOSHEHUS KOTOPbIX B KaXXOoM
KOHKPETHOM Crlydae CorfnacoBblBaeTCs C MeCTHbIM TepputopuanbHbIM yrnpasneHeM MuHUcTepcTBa rpakgaHCKon

aBmaumn.

BbITsKHbIE GaLLUHM rpafMpeH A0MKHbI BbITb 060pyA0BaHbI MOMHUENPUEMHMKAMU U 3a3EMIIEHNEM (Ha MeTannmyeckmx
BaLLHAX MOMHUENPUEMHUKN HE YCTaHABMMBAIOTCS).

TokooTBOAbI 3aKnagpiBaoTcsa B 6€TOH 0605104kM GalLHK.



ApMVpOBaHMe MOHOMUTHOWN ene3obeToHHOW 06ONoYkM GalHM [OMKHO ObiTb ABYXPSIAHBIM M BbIMOSHATLCA U3
CTEPXKHEW KOMbLEBOW U MepuanoHanbHON apmatypsbl. [pyM 3TOM CTepXHW KOMNbLEBOW apmaTypbl criegyeT pacronaratb
Onmxe K rpaHsM 060Mo4uKM.

B kauyecTBe paboyen apmaTypbl OMKHA NPUMEHSITBCA TOMbKO apmatypa nepuogudeckoro npocund. CTeiku paboyen
apMaTypbl AOMKHbI BbINOMHATECA 6€3 CBapKku BHaXNEeCTKy C nepenyckom, paBHbiM 40 AnameTtpam apmatypbl. B ogHom
CeyeHnn OOIMKHO CTbikoBaTbCst He 6onee 50% cTepkHen oaHOro HanpaBneHUs.

B BepxHen yacTu xenes3obGeTOHHOW KapkacHO-OOLIMBHOW GalluHM HaanexuTt npegycmaTpuBaTth KOMbLO XECTKOCTU
LUMPVHOW He MeHee 1 M, a Takke NnolwaaKy Ana obcrnyxuBaHWUsi CBETOOrpaXkaAeHUs U AN NoABECKM IONEK BO Bpems
PEMOHTHbIX paboT.

[ns noabema Ha nrowlagky BbITshkHas OawHsa AomkHa ObiTb obopyaoBaHa necTtHUuen Ha Bcto BbicoTy. LUnpuHa
NecTHULbI, a Takke Bcex Nrnowanok AomkHa 6biTb He MmeHee 700 mm. BeicoTa nepun gomkHa 6biTb He meHee 1200 mm.

3.9. Cxema pa3buBku HecyLLero onopHOro kapkaca opocuTens, BogopacnpeaenuTtens n sogoynosutens 6alleHHbIX
rpagvpeH JoimkHa ObiTb, Kak NPaBuMo, OPTOroHanbHas € WwaroM KonoHH 6,0 6,0 M. Hecywnin kapkac OOMKEH COCTOSATb
u3 yHOaMEHTOB CTakaHHOro Tuna, KONOHH, purenen un 6anok. ConpskeHusi cOOpPHbIX Kene300eTOHHbIX 3MEMEHTOB
cnepyeT npoekTupoBaTb 6e3 OTKPbITbIX CTaflbHbIX 3aknagHblX W HaknagHblx AeTanel. B oTgenbHbix cryyasix
JonyckaeTcss MpUMEHEHWEe OTKPbITbIX 3aKnagHblX WM HaknagHbix AeTanen npu ycrnoBuM 3alutbl MX W CBapHbIX
coeauHeHNn KOMOMHMPOBAHHBIMKM  MEeTasnfoM30MSLUMOHHBIMA  11aKOKPaCOYHbIMKM  MOKPLITUSIMM B COOTBETCTBUM C
TpeboBaHuamn CHwull 2.03.11-85.

MoHTax KapKaCHO-O6LIJVIBHbIX GaweH rpagmpeH OOJKeH OCywecCcTBiATbCA C MOMOLLbHO OalleHHbIX, a Takke
FYCEHUYHbIX KpaHOB CEPUMHOro NPOW3BOACTBA, MYTO obecrneuMBaeT BO3BedeHMe OalleH Ha coBpeMEeHHOM
MHOYCTPUanbHOM ypOBHE.

3.10. KpenneHve o6LWIMBKK K CTanbHOMY Kapkacy GallHu OCyLeCTBNAETCA OLUMHKOBaHHLIMM 6onTamu 1 Knammepamu.
[MpumeHeHne camoHapesHbIx 60NToB ANs KpenneHns obLIMBKM 3anpeLuaeTcs.

O6wunBKka MeTannmMyeckmx KapKaCHbIX OaweH NPUHUMAETCS U3 antoMUHUEBBLIX TOMPUPOBAHHBIX JIMCTOB TOSILLNHOWN HE
meHee 1,0 MM. BO3MOXHO NpUMeEHeHne obWwmBKN M3 acbecToLeMEHTHbIX BOSTHUCTbIX IUCTOB YyCuneHHoro npocuna un
nnacTMaccoBbIX BOJTHACTbIX JINCTOB, a B OTAEJIbHbIX Clny4vaaXx - U3 AepeBAHHbIX LWNTOB.

3.11. BopopacnpepenutenbHoe YyCTPOWCTBO OalleHHbIX rpaguvpeH BbIMOMHAETCH, Kak MpaBuio, HamnopHbIM.
MaructpanbHble TpyObl BogopacnpeaenuTenbHOro YCTPOWCTBa - cranbHble. OTBETBNEHUs OT MaructpanbHbix Tpyo
(paboune Tpybbl) MOryT GbITH acbecToLeMeHTHbIMKU, NNAacTMaccoBbIMW MU CcTanbHbiMU. Cxema pa3buekm cetn Tpyb
MOXeT OblTb OpTOroHanbLHOW unNu paguansHoi. Ha oTBeTBneHuMsx Tpyb ycTaHaBnuBaroTcs pasbpbidruBaowine
LuenbHONMMTbIE MracTMacCcoBble COMMa C YaleyHbIMY OTpaxaTensMu Bogpl.

MpumeHeHne CTanbHbIX pa6oqu pr6 B KaXXaom KOHKpPETHOM cny4vae OOJDKHO 060CHOBLIBATLCA
TEXHUKO-3KOHOMUNYECKNMUN pacyHeTaMu.

BopopacnpegenuTtenbHoe yCTPOWCTBO paccuuTbiBaeTcs Tak, 4ytobbl obecneunBatb HOpMarnbHy0 paboTy rpagvpeH B
LUMPOKOM AMmanasoHe yAernbHbIX rMapaBnnyeckux Harpysok. Hampumep, BogopacnpefenvtenbHoe YCTPOWCTBO HOBOW

cepun rpagmpeH nnowagbto 1100, 1600, 2300 n 3200 m 2 pa3paboTaHo B ABYyX BapuaHTax: Ansi NAOTHOCTN OPOLLUEHUS

6-8 M3 /(M2 ‘v) n 8-11 M3 /(m 2 u).

3.12. Opocutenb 6GalueHHbIX rpagupeH, Kak MpaBuMo, W3rOTOBNAETCA W3 MIOCKMX (pexe W3  BONHMUCTbIX)
acbecToueMeHTHbIX TMCTOB B OAUH UNn ABa sipyca, a Takke u3 gepeBsiHHbIX 6nokoB. BennmynHa noBepxHOCTM KOHTaKTa
BOAbl C BO3[lyXOM, a CriefjoBaTenNbHO, N OXMaAauTenbHbI SPMEKT, 3aBUCAT OT PacCTOAHUS MexAay fmctamu "B CBETY" n
OT BbICOTblI opocuTens. B kaxaom KOHKpeTHOM cryyae 3Ta pas3Mepbl OOOCHOBLIBAIOTCH TEXHMKO-3KOHOMUYECKMMM
pacuyeTamu.

2
3.13. B coBpeMeHHbIX KpynHbIX OaleHHbiXx rpagupHax (nnowagesto 1000 m n bGonee) npegycmartpuBaeTca
Bogoynosutenb. OH, Kak NpaBuIo, Xanto3niHOro Tmna ¢ NPSAMOSIMHENHBIM UMW KPUBOMNMHENHBIM OYepTaHWeM NonaTok.
MoxeT n3roToBnsATLCA U3 Aepesa, acbecToLemMeHTa 1 nnacTMaccsl.

3.14. B rpaguvpHax [OOIKHbI MpedycmatpuBaTbCd  MeponpuaTvS  MpoTUMB  OBnedeHeHMss uX  KOHCTPYKUMA.
BosgyxoBxogHble OKHa [OMKHbI ObiTb 060pYyAOBaHbl LWMTaMKU (MOBOPOTHLIMW, HABECHBIMU UMW LUAHAOPHBLIMW) ONS
perynmpoBaHus BXOASLLErO B rpaavpHIO BO3ayxa B 3MMHUIA neprog.

[onyckaeTca noBbieHWe TEnnoBOW W rMApaBAMYECKON Harpyskum B nepudepuinHon 3oHe opocuTens. B



nepudgepuinHo YacT Kapkaca OpOCUTENs OOIKHbI ObiTb YCTaHOBIEHbl BETPOBble MEPeropoaku B paavansHOM
HanpaBneHnu.

Mo nepuvmeTpy OalwHM Ha ypoOBHE Bepxa BO3[4YXOBXOAHOrO OKHA MOXET OblTb yNOXeH KonbLeBoW TpyGonpoBog C
ropsivyen Bogomn.

3.15. BosgyxoperynupytoLiee yCTPONCTBO NPUMEHSETCH B KaXXOOM KOHKPETHOM Criydae Mo TEXHWKO-3KOHOMWYECKUM
pacdyeTam, B 3aBUCUMOCTW OT KIUMATUYECKUX YCMOBUN (BEMUYUHbI U ONUTENBbHOCTU CTOSHMS OTpULATENbHbIX
TemnepaTtyp Hapy>XHOro Bosgyxa) n pexuma paboTbl rpagupeH B 3uMHee Bpems. Bo3gyxoBxoaHble OkHa AOMKHbI ObiTb
060pya0BaHbl KO3bIPEKOM NIIABHOTO O4YEPTaHUS.

3.16. K rpagupHam [omkHbl NpedycMaTpuBaThCs Nogbesabl M NIowankv Ans YCTaHOBKU NoXKapHbIX aBToMobunen ¢
Lienblo 1CNOMb30BaHNA BOAbI rpaanpeH B Ka4ecTBe Pe3epBHOro UCTOYHMKA BOJOCHaAGXeHMs Npy noXxapax Ha 06bekTax.

TeppuTopus, NpMMbIKaOLLasn K rpagupHam, JofmkHa ObiTb CNNaHMpoBaHa M UMeTb TPaBSHOW NMOKPOB Unu LwebeHouHoe
NOKpbITUE.

BE3BO3BPATHbIE NOTEPU BOAbl B BALUEHHbIX TPAOUPHAX

3.17. lNoTepw BOAbI HA UCnapeHne G:{ onpegenstoTcsa no popmyne
Gy =k G, o, (22)

roe »;'CH - KO3(h(MLMEHT, YUUTbIBAIOLMIA OO0 TENoOoTAAauYM McnapeHMeM B obLiei TennooTthave, NpUHUMaeMblid B

3aBMCMMOCTU OT TeMnepaTypbl HapyXHOro BO3Ayxa No CyxoMy TepMoMeTpy no rpadumky 4epT.61 (rpadmk coctasneH no
AaHHbIM pe3ynbTaToB HATYPHbIX NCCneaoBaHnin 26 6allueHHbIX rpaampeH).
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YepT.61. padumk 3aBnucumoctn koacpdmumeHTa »;'CH OT TemnepaTypbl BO3ayxa
Mo Cyxomy TEpMOMETPY

3.18. MNoTepun Ha yHoC Yepes BaluHu: Ansa rpagupHu, o6opyLoBaHHON BOAOYNOBUTENEM, - paBHbl U MeHblue 0,05%,
6e3 BogoynoeuTens - pasHbl 0,5-0,8% UMPKYNSUMOHHOIO pacxoaa BOAbI.



MoTepn BOAbI HA YHOC BETPOM 4Yepe3 BO3QyxOBXoAHble okHa coctaensT 0,02-0,05% umpKynsumMOHHOrO pacxopa
BOAbI (MPU cpefHer CKopocTh BeTpa Ao 3 M/c).

bonblumMe 3HayeHus noTepsb, YKa3aHHble B Ouana3oHaxX, pekoOMeHOyrTCA a4 OaLleHHbIX rpagunpeH HebonbLon

nnowaam (go 1000 m 2 ).

NMPOEKTbI BALUEHHbIX FPAOUPEH EOJbLUON MPOU3BOAUTENBHOCTHU

3.19. TMpoekTbl GalleHHbIX rpagupeH OGONbLIOVW NPOU3BOAUTENLHOCTM nnowagbio B nnaHe 1000 wm 2 n bonee
paspabaTbiBatoTcs JleHnHrpagckum otaeneHnem AtomTennoanektponpoekta (JIOAT3M) coBmectHo ¢ BHUUT wm.
b.E.BeneHeena.

3.20. B HacTosLLEee BpeMsi UMEIKTCHA NPOEKTbI ABYX CEPUN rpagaunpeH, yCNoBHO Ha3BaHHbIX "HoBas" n "ctapas”. Bece atu
rpagvpHn ncnaputenbHbIe.

3.21. HoBasa cepwus rpagumpeH - nnowagbsto 1100, 1600, 2300 n 3200 ME; cTapas cepus - nnowageto 1200, 1600,
2100, 2600, 3200 1 4000 m 2 .

B rpagupHsax HOBOW M CTapol Cepuil yCTaHaBnUBAETCA ABYXbSPYCHbI acOeCcTOLEMEHTHBIN OpOCUTENb C SPYCOM
BbicoTON 1,2 M, paccTosiHem mexay spycamu 0,05 M 1 pacctossHueM Mexay acbecToLeMeHTHbIMU nnctamm 25 M.

3.22. TpoeKkTbl CTapow Cepun WCKMIOYEHbl M3 KaTarnora-nepeyHsl TUMOBbIX MPOEKTOB W MOTYT MNPUMEHSITbCA Kak
mMaTepuansl Ans NPOeKTUPOBaHUS.

TEXHOJNIOMMYECKUE PACHETbI BALWWEHHbLIX TPAOUPEH

3.23. 3apgadven TEXHOMNOMMYECKOro pacyeTta ABMSETCA onpedeneHne TemnepaTtypbl OXnaXKAeHHOW B rpaavpHe BoAbl.
Kaxabl TMNOBOW NPOEKT UMEET CBOM rpaduku, SIBNAIOLLMECSH TEXHONOIMYECKMM MacMopTOM rpadvpHK, MO KOTOPbLIM
onpenensieTcs TemMmnepaTypa oxnaxaeHHON BoApbl Unu BbIGPaHHbINA TUNopasmep rpagupHu.

3.24. Temnepatypy oxnaxaeHHoON BoAbl OalleHHbIX rpagupeH cnegyeT onpeaenstb No rpadukam 4ept.62-65 - ons
HOBOW Cepwvu rpagunpeH, 4epT.66-77 - cTapon cepun rpagmpeH.

Mpadmkm coctaBneHbl ansg 6apomeTtpudeckoro aaenennst 0,0981 MMa.
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YepT.62. pacuk oxnaxaeHus Boabl Anst GalleHHOW rpagnupHu

NIoLaabo f,:,p =1100 M 2

BbICOTA rpagvpHn 52 M; BbICOTa BO34YXOBXOAHbLIX OKOH 4, 5 M; anameTp baluHn
Ha ypoBHe Bepxa opocuTens 38,2 M; BbIXOOAHOro ceveHus 6aiHm 25 m
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YepT.63. paduk oxnaxaeHus Boabl Anst GaleHHOW rpaanupHu

Mrowaabo f,:,p ~1600 m 2

BbICOTa rpagupHu 62 m; BbICOTa BO3QYXOBXOOHbLIX OKOH 5,5 M; auameTp 6aliHn Ha ypoBHe Bepxa opocuTens 46 m;
OnameTp BbIXOAHOrO ceyeHust 6awwHn 30 m




Yepr. 64, Tpadux OXNRKACHHA BOaM
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Ps=0,0981 MNa

AR GaleHHOR IpagMpHH  MNOWAIBIO 7.
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fop =2300M A |
BLICOTA I'PADMPHH 75 M; BRICOTS BO3AyXO- 40 7
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Yepr. 65. Tpaduk oxnakaeHHA BOALI . Py = 00981 Mlla
ana  GaweHHOR  rpafiHpHH  NAOMAALIO . Y
- 2 o
fOp =3200m P
BBICOT2 I'pagupHH 88 M; BBICOTA BO3IAYXO- /?
BXOOHBIX OKOH 7,5 M; pmuMamerp Gaumin 40 L {
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YepT.66. padmkn oxnaxgeHns Boabl M NONPaBOK Ha M oans rpagupeH nnowiagbto f,:,p=1200; 1600; 2600 m

COOTBETCTBEHHO BbicOTa rpagupeH 48,4; 53,7; 71,0 M; BbicoTa BO34yXOBXOAHbIX OKOH 3,3; 3,3; 4,3 mM; anameTp balueH Ha
ypoBHe Bepxa opocutens 40,0; 46,0; 58,2 m; guameTp BbIXOAHOro ceveHuns daweH 26,0; 30,4; 37,9 m; NNOTHOCTb
OPOLIEHUS g =6 M3 /(m 2 ‘4) ; nepenap Temnepatyp Bogbl L4t =10 °C; Ans rpaavpHu f,:,p =2600 m 2 K Temneparype

oxnaxgeHHow Boabl ﬁg , onpegeneHHon no rpaduky, BBOAUTCH Nonpaska r:'i:ﬁg =-0,2°C
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YepT.67. padmkm oxnaxgeHus Boabl M NONPaBoOK Ha M onns rpagupeH nnowiagbto f,:,p=1200; 1600; 2600 m 2

COOTBETCTBEHHO BbiCcOTa rpagunpeH 48,4; 53,7; 71,0 m; BbicoTa BO3AyXOBXOAHbIX OkOH 3,3; 3,3; 4,3 M; ouameTp OalueH Ha
ypoBHe Bepxa opocutens 40,0; 46,0; 58,2 m; gnameTp BbIxogHOro ceveHuns bawen 26,0; 30,4; 37,9 m; NNOTHOCTb

OPOLIEHUS g =8 M3 /(m 2 ‘4) ; nepenap Temnepatyp Bogbl £if =10 °C; Ans rpaavpHu f,:,p =2600 m 2 K Temneparype

oxnaxgeHHow Boabl f.g , onpegeneHHon no rpaduky, BBOAUTCH Nonpaska r:'iﬁg =-0,2°C
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YepT.68. Npadmkm oxnaxageHns Boabl M NONPaBOK Ha M oans rpagupeH nnowiagbto f,:,p=1200; 1600; 2600 m 2

COOTBETCTBEHHO BbicOTa rpagupeH 48,4; 53,7; 71,0 M; BbicoTa BO3AYXOBXOAHbIX OKOH 3,3; 3,3; 4,3 M; amameTp OalueH Ha
ypoBHe Bepxa opocutens 40,0; 46,0; 58,2 m; guameTp BbIXOAHOro ceveHuns daweH 26,0; 30,4; 37,9 m; NNOTHOCTb
OpOLIEHNs f =10 M3 /(m 2 “4) ; nepenap Temnepatyp Bogbl i =10 °C; AN rpaaupHm f,:,p =2600 m 2 K Temneparype

oxnaxgeHHow Boabl ﬁg , onpegeneHHon no rpaduky, BBOAUTCH Nonpaska r:'i:ﬁg =-0,2°C
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UepT.69. Mpacdhuky oxnaxaeHns Bofbl 1 NONPaBok Ha 4 ans rpaanpHm

nroLaabo f,:,p =2100 m 2

BblCOTa rpagupHu 64,8 M; BbicOTa BO34YXOBXOAHbIX OKOH 3,8 M; AnameTp GallHu Ha ypoBHe Bepxa opocutens 52,2 wm;
AnameTp BbIXOAHOrO ceveHns 6atHm 33,0 M; NAOTHOCTL OPOLIEHUs i =6 M3 /(m 2 ‘4); nepenag TemnepaTyp BoAbl
i =10°C
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UepT.70. MTpachuki oxnaxaeH!s Bofbl M MONpaBok Ha £  Anst rpagvpHu

nrowaabo f,:,p =2100 m°

BblCOTa rpagupHu 64,8 M; BbicOTa BO34YXOBXOAHbIX OKOH 3,8 M; AnameTp 6allHu Ha ypoBHe Bepxa opocutens 52,2 wm;

3,2
AnameTp BbIXOAHOro ceveHns 6atiHm 33,0 M; NNIOTHOCTb OPOLUIEHUS ¢y =8 M~ /(M ™ -4); nepenaa TemnepaTyp BOAbl
A =10°C
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UepT.71. Tpachuku oxnaxaeHus Bofsl U MONPaBoK Ha £  Anst rpagypHu

nrowaabo f,:,p =2100 m°

BblCOTa rpagupHu 64,8 m; BbicOTa BO34yXOBXOAHLIX OKOH 3,8 M; AnameTp GaluHu Ha ypoBHe Bepxa opocutens 52,2 wm;

3,2
AnameTp BbIxoaHOro ceveHns 6aHm 33,0 M; NNOTHOCTb opoleHnst & =10 M~ /(M ™ -4); nepenaa TemnepaTyp Bofbl

M =10°C
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UepT.72. Tpachuku OXNaxaeHUs Bofbl U MONPaBoK Ha £  Anst rppagvpHu

nrowaabo f,:,p 3200 m >

BbiCcOTa rpagunpHun 81 M; BbicOTa BO3QYyXOBXOAHbLIX OKOH 5,0 M; anameTp 6alHy Ha ypoBHe Bepxa opocutens 64,4 m;

2
AnameTp BbIXOAHOro ceveHns 6atiHm 40,4 M; NIOTHOCTb OPOLUEHUS ¢y =6 M~ /(M ™~ -4); nepenaj TemnepaTyp BOAbl

M =10°C
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UepT.73. Tpachuku oxXNaxaeHUs Bogbl U MONPaBoK Ha £  Anst rpagypHu

nrowaabo f,:,p =3200 M 2

BbICOTa rpagmpHu 81 M; BbICOTa BO34yXOBXOAHbLIX OKOH 5,0 M; AnameTp 6aluHmn Ha ypoBHE Bepxa opocutens 64,4 m;
AnameTp BbIXOAHOro ceveHus 6atiHm 40,4 M; NNOTHOCTL OPOLLEHNS g =8 M3 /(m 2 ‘4); Nnepenag TemnepaTyp BOAbI
A =10°C
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UepT.74. Tpachuku OXNaxaeHUs Bogbl U MONPaBoK Ha £  Anst rpagvpHu

nrowaabo f,:,p =3200 M 2

BbICOTa rpagupHu 81 Mm; BbICOTa BO34yXOBXOAHbLIX OKOH 5,0 M; aAnameTp GaluHn Ha ypoBHE Bepxa opocutens 64,4 m;
AnameTp BbIXoAHOro ceveHns 6aiiHm 40,4 M; NNOTHOCTb OPOLLIEHUS & =10 |v|3 /(m 2 ‘4); Nnepenag Temneparyp BOAbI
A =10°C
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UepT.75. Mpadhvikn oxnaxaeHns BoAb! M NONpaBok Ha £4 Ans rpaavpHu

nnowaasto f,:,p 4000 m°

BbicoTa rpagunpHun 91,5 M; BbicOTa BO34YXOBXOAHbIX OKOH 5,5 M; AnameTp 6aliHu Ha ypoBHe Bepxa opocuTtens 72 M;
3 2
AnameTp BbIXOAHOro ceveHns batiHm 41,6 M; NIOTHOCTb OPOLUEHNS g =6 M~ /(M

‘4); nepenag TemnepaTyp BoAbl
M =10 °C
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UepT.76. Mpachuku oxnaxaeHWs Bofbl U MONpaBok Ha £  Anst rpagypHu

nrowaabo f,:,p 4000 m >

BbicoTa rpagunpHun 91,5 M; BbicOTa BO3AYXOBXOAHbIX OKOH 5,5 M; anameTp 6aluHn Ha ypoBHE Bepxa opocutens 72 m;
AnameTp BbIXOOHOro ceveHus 6atiHm 41,6 M; NNOTHOCTL OPOLLEHNA 4 =8 M3 /(m 2 ‘4); Nnepenag TemnepaTyp BOAbI
Af=10°C
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UepT.77. Mpadhvikn oxnaxaeHns BoAbI M NONpaBok Ha £ Ans rpaavpHu

nnowaasto f,:,p 4000 m°

BbicoTa rpagunpHun 91,5 M; BbicoTa BO34YyXOBXOAHbIX OKOH 5,5 M; AnameTp 6aluHn Ha ypoBHE Bepxa opocutens 72 m;
3, 2
AnameTp BbIXOAHOro ceveHnst 6alHm 41,6 M; NNOTHOCTb OPOWEHNs & =10 M~ /(M ™ -4); nepenaa TemnepaTyp Boabl
Af=10°C

3.25. TexHomnornyeckne pacyeTbl, NMOSIOXEHHbIE B OCHOBY MOCTPOEHMSI 3TUX rpadomKoB, BbiNofHeHsl Ha 3BM no
nporpammMam, paspaboTaHHbIM B MaTemaTuyeckon nabopatopun BHUUT nm. b6.E.BegeHeesa.

TexHonormyeckne pacyeTbl BbIMOMHEHbI B OCHOBHOM B COOTBETCTBUM C "TEXHUYECKMMMU YKA3aHUSIMU MO pacyeTy 1
NPOEKTUPOBaHNIO BalleHHbIX MNPOTMBOTOYHBIX TpagvpeH [Ans  TEennoBbiX 3MEKTPOCTAHUMM W NPOMbILIIEHHbIX
npeanpuatTun" (BCH 14-67, M., QHeprus, 1973).

3.26. TemnepaTtypa oxnaxaeHHOW BoAbl, onpeAerneHHas no rpadukam, COOTBETCTBYET YCrNOBUSAM paboTbl rpagupeH
npu wrune. MNonpaBoyHas KpuBas B YCNOBUSIX BETpa COCTaBNSAETCHA MO AaHHbIM HaTYpHbIX UCCMeaoBaHWUN rpagupeH B
npouecce 1ux aKkcnnyaTauun.

3.27. cxoaHbIMKU JaHHBIMKU 1151 TEXHONIOMMYECKUX PacHETOB ABMAIOTCA:

MHOrONETHNE CpedHEMEeCAYHbIE TemnepaTtypbl aTMOCEPHOro BO3ayxa, OTHOCUTENbHAs BMaXKHOCTb aTMOCHEPHOro
BO34yXxa, CKOPOCTb BeTpa u GapomeTpuyeckoe AaBneHue;

rpadmnk obecneyeHHOCTH TemMnepartypbl aTtMocdepHoro BO3ayxa OnA cpefHero M Xapkoro roga M KpuBble CBA3U
TemMnepartypbl 1 OTHOCUTENBHON BNaXXHOCTMN BO3Ayxa,

cpefgHve TemnepaTtypbl U BNAXHOCTW Bo3ayxa B 13 4 ans Hanbonee xapkoro mecsiLa;
Temnepartypa Bo3ayxa Hanbonee XonoaHON NATUOHEBKY;
po3a BeTpoB, Npeobnagarllee HanpaeneHne BeTpa B NETHWUIA U 3UMHWIA Neproabl roaa;

pacyeTHbI BETPOBOW panoH.



3.28. PacuyeTHble rpaduvkn Ons HOBOW CeEpUM rpagupeH (CMm. 4epT.62-65) no3sonsatoT onpedenstb AN Kaxaoro
TMNopasmepa rpPaIMPHU rapaHTUiHYlO TemnepaTypy OXNawAeHHoi Boabl £3 B 3aBUCUMOCTM OT TemnepaTypbl

Hapy)KHOrO BO3Ayxa Mo CyXoMy TEPMOMETPY 14 M ero OTHOCUTENbHOI BNaXHOCTU {f4 , MAOTHOCTA OPOWIEHUS fy U

TeMnepaTypHOro nepenaga i B creayloWwmx AManasoHax:

‘Si ot MuHyc 10° go nntoc 40 °C;

o 20 " 100%;

" 6
g 10M3/(M2"—I);
M 6 " 12°

3.29. PacyeTHble rpadmku onsa crapoun cepumn (M. 4epT.66-77) onsa kaxagoro TunopasMepa rpagupHu COCTOSAT U3 ABYX
rpacukoB: OCHOBHOIO M BCMOMOraTenbHOro rpaduka NonpaBok Ha TemnepaTypHbl nepenad. Mo ocHoBHOMY rpaduky

Temnepatypa {7 onpepensieTcs B 3aBUCUMOCTU OT 151 P, Gy W M B cnepytowWwyx AnanasoHax:

oT muHyc 10° pgo nnioc 35 °C;

@ " 20 " 100%;

" 6
g 10 ME/(MQ"-I);
M =10 °C.

[ns 3HaueHwit ¢, oTnmuatowmxca ot 10 °C (B AuanasoHe oT 4 ao 16 °C), k TemnepaType Bogsl { BBOAWTCA

nonpaeka, onpegendemMmasa no BCnoMoraTesibHOMy rpachKy B 3aBUCMMOCTU OT Pl n 13_ .

3.30. lMNpu onpeneneHnn TemnepaTtyp OXNaXAEHHOW BoAbl NMpW OTpULATENLHOW TeMnepaType HapyXHOro BO3adyxa
Heob6XxoaAMMO MMETb B BuAY, YTO TemrepaTypa OXMaXOeHHOW BoAbl B 3MMHEE BPEMS HE [OMKHA CHWXaTbCA HUXe
onpeneneHHoro ypoBHs BO u3bexaHue obrneneHeHWs KOHCTPyKuWiA rpaguvpeH. [Onst TunoBbiX GalleHHbIX rpaguvpeH
JIOAT3MN n BHUUT um. B.E.BepeHeeBa MyHuManbHas teMmnepaTtypa OXNaXKAeHHOW BoAbl NOAOEPXKMBAETCS HA YPOBHE
10-12 °C.

3.31. PacueTtHble rpadmkn ansa obeux cepuin rpagupeH MOryT ObiTb YTOYHEHbI MO pes3ynbTaTaM  HaTypHbIX

ncenegoBaHun.

Mpumepbl onpepeneHus TemnepaTypbl
oxnaxaeHHoM BoAbl No rpadukam

Mpumep 1. MpagupHa HoBow cepun. Mnowanb opoLueHns F-:up =3200 m 2. MnoTHOCTL OpoLWeHNsa iy =8 M3 /(m 2 y).
Mepenag Temnepatyp BOAbI M =8 °C. TemnepaTypa aTMOCepHOro Bo3gyxa MO CyxOMy TepMoMeTpy ﬂ =24 °C.

OTHOCHTENbHAs BNaXHOCTb aTMOC(EpHOro Bosayxa {F =60%.
2 . o
Mo rpacpky 4ept.65 Ans Foy, =3200 M~ Haxoaum I3 B 3asncumocTnoT f , @, gy, £f; £3=294°C.

Mpumep 2. MpagnpHsi ctapon cepun. MNnowaab opoweHnst F,:,p =3200 m 2 . MnoTHOCTL opoLleHns & =6 M3 I(m 2 y).

Mepenag TemnepaTyp BoOAbl M =8 °C. TemnepaTypa BO3Ayxa MO CyxOMy TEPMOMETPY 13 =24 °C. OTtHocuTenbHas



BNakHOCTb Bo3ayxa {4 =60%.

Mo ocHoBHOMY rpaduky 4epT.72 Ans F,:,p =3200 ™ 2 Haxooum BenuuUHy fg B 3aBMCUMOCTU OT ﬂ , P npw

¢ =10 °C; £3=30,8 °C.

MonpaBka k ﬁﬁ Ha mepenag TemnepaTtypbl A4 , oTnmuatowmitics ot 10 °C, npu 4 =8,0 °C u Si =24 °C no

nonpaBoYHOMY rpachmKy 4epT.72 532 =-1,0 °C.
CrieposatenbHo, {3 =&y —di3 = 30,8-10=288 -c

B psife cnyyaeB Bo3HMKaeT 3afaja onpeferneHns TeMnepaTypbl OXIaxaeHHo! Boabl £3 MO TeM e napaMeTpam, Y4To
M B npumepax 1 M 2, 3a UCKIIOYEHMEM nepenaga TemnepaTtyp Boabl £ . BmecTo /[ B 3ToM cryyae 3agaetcs

pacyeTHOe 3HaueHWe TemnepaTypbl BOAbI Ha BXode B rpaaupHio #] . OTa 3agaya MOXeT ObiTh pelleHa C MOMOLLbIO
rpadvkoB ANs rpagmMpeH HOBOW 1 cTapon cepuin. OHa UnnIoCTpUpyeTcsa Ans cTapov cepun Ha npumepe 3.

Mpumep 3. MpagupHa ctapon cepun. MNnowanb opoLleHus F,:,p =1200 M3 . [INoTHOCTL opoLleHns 4 =8 M3 /(m 2 y).
TemnepaTypa Bo3gyxa MO CYXOMy TepMOMETpPY Si =15,5 °C. OtHocuTenbHaa BRaXHOCTb Bo3dyxa 4 =73%.

TemnepaTypa BOAbl, NOCTyNaoLWwen Ha rpagupHIo, 51 =38,4 °C.

Mo ocHoBHOMY rpadmky (cMm. 4epT.67) ans FDP =1200 m 2 HaxoauM BENUYUHY f.ﬂ B 3aBUCUMOCTU OT iy , ﬂ ,

npu £ =10 °C; ﬁﬁ =29,7 °C.
Nanee 3afaemcsi Tpems 3HadeHUsIMM nepenaaa Temnepatyp: L =8 °C, ffn=12°Cn Lz =16 °C.

Mo nonpasouHoMy rpachuky (cM. 4epT.67) onpeaensiem nonpasky ciy K TemnepaType fé npyu KaXkgoM MPUHSATOM

aHaveHun A
npn &4 =8°Cu 4 =155°C &y =-1,5°C;
£éq=12°Cn & =15,5°C iy =+1,1°C;
M2 =16°Cn 4 =15,5°C iy =+2,8 °C.
Temnepatypa oxnaxgeHHon BoAbl AN 3TUX YCroBui OyaeT paBHa:
£y =f5 — g
npn £f=8°C  £2=29,7-1,5=28,2 °C;
fq=12°C £2=29,7+1,1=30,8 °C;
s =16 °C £2229,7+2,8=32,5 °C.

Temnepatypa nocTynatoLen Bofibl COOTBETCTBEHHO ByaeT paBHa:

=i + M



npu £y =8 °C  £1=28,2+8=362 °C;
v Ay=12°C 1=30,8+12=42,8 °C;
" Mf=16°C  1=325+16=485 °C.
CTtpoum rpaduk 3aBMCUMOCTM £3 OT £ Npu Tpex pasHbIX 3HAYEHNAX 244 =8, 12 1 16 °C (4epT.78). Mo aTomy rpaduky

onpegensem UCKOMOE 3HayeHune ig npu 3agaHHoOM B NpuMepe 3HavyeHun 51 =38,4 °C. OHo paBHO f.g =28,1 °C, Torpa
nepenag Temnepartyp BOAbl COCTaBUT:

M =38,4-29,1=9,3 °C.
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YepT.78. Mpachuk nonpasok (k npumepy pacyeTa 3)

TEXHUKO-3KOHOMUYECKUE PACYETbI BALWEHHbLIX TPAAVPEH.
OCHOBHBbBIE MNMOJTIOXEHUA

3.32. OnbIT npoekTupoBaHmsa baleHHbIX rpagupeH JIOATIM Ana aTOMHbIX M TENMNOBbIX AMEKTPOCTaHLUMI NOoKasbiBaeT,
YTO TEXHUKO-IKOHOMUYECKME pacyeTbl criedyeT Npou3BoANTE Ha OCHOBaHWK:

[aHHbIX 1151 TEXHONOMMYECKUX pac4eToB rpaampeH no rpacdukam 4epT.62-67;
TUNa u yucna TypouH;
JaHHbIX No TypGUHaM (NonpaBkK Ha BakyyM, NpeaenbHO JOMYyCTUMOro AaBreHVs napa B KOHAeHcaTope);

OaHHbIX NO KOHOEeHcaTopy (HOMVIHaJ'IbeIX N MakCUMarbHbIX 3Ha4YeHUn pacxoaoa napa, AaBrieHUa B KOHOEeHcaTope B
3aBNCMMOCTU OT NepeMeHHbIX 3Ha4YeHun TemMnepartyp OXNaXkgeHHON BoAbl, pacxona Bogbl 1 napa);

JaHHbIX MO pexumy paboTbl TypbuH (CpedHero pacyeTHOro pacxofa napa B KOHAeHcaTope Mo Kaxadoi TypbuHe B
paspese roga no kaneHgapHoIM nepuogam, rpaduka BbiBoAa OCHOBHOMO 060OpPYAOBaHWS B PEMOHT, rOA0BOro 4ucna
4acoB UCMOMb30BaHUSA YCTaHOBIEHHON MOLLHOCTY, rpadiuka BBoAa TypOWH B SKCMnyaTaumio);

3aMblKaloLWMX 3aTpaT Ha MPOM3BOACTBO 3MEKTPO3HEPrMn, CTOMMOCTW YCTaHOBIIEHHOINO KuroBaTTa 3aMellaemon
MOLLHOCTU;



OaHHbIX MO MOAMUTOYHOM BOAE (paCCTOﬂHMﬂ 00 WUCTOYHMKa NOANUTOYHOM BOAbl, (PM3MKO-XMMUYECKOro cocTasa

y y y 2- -
MOANMTOUHOI BOAbI: KOHLEHTPALMN MexaHnJeckux npumeceil (B3seceit), cynbatos =4 xnopupos 17, kanbuus
?

2+ 2+ - + +
Ca“", marina Mg®", wenounoctn (mow HCT3 ), cymmbr vatpus n kanua Ia™ + K™, anokenaa yrnepopa 0
n pH).

3.33. TexHuKo-aKOHOMMYECKME pacdeTbl No BbIGOPY TMNa u yucna ballueHHbIX rpagupeH, onTMMU3auun KpaTtHOCTU
OXNaXAeHUsa n Ap. peKoMeHAYeTCs BbIMOMHATL B COOTBETCTBUM C "PyKOBOACTBOM MO oNTMMM3auny 060pOTHOM CcUCTEMbI
BOAOCHabxeHus anekTpocTaHumn ¢ rpagupHamn” (M.: MuHanepro CCCP, 1981) n TexHonoruveckux tpebosannin CHull
2.04.02-84 ¢ y4eToM yHUMKALMUM CTPOUTENBHBIX KOHCTPYKLWA.

3.34. lNpwn onpeageneHnn KanutanbHbIX BIOXEHUN KOHCTPYKUMA TpagupHU OO0IKHA ObITb pasgeneHa Ha oTAelbHble
SNIEMEHTbI!

obornoyka b6aLHu;

OrnopHas KonoHHaga u dyHAaMeHT GallHu:

BOAOCOOpPHLIV BacceliH;

HeCYLLIMI Kapkac;

opocuTenbHoe 1 BoAoynaBnmBaroLLee yCTponcTBa;

noasoasLume Tpyobl u TpyObl BogopacnpeaeneHus.

Mo kaxgomy aneMeHTy rpagvpHu JomkHa OblTb onpedeneHa CTOMMOCTb MPpYU NepeMeHHbIX pasmepax, a KanutanbHble
BMOXEHWNSA Ha rPagvpHIO B LENIOM OOMKHbI OblTb OnpedeneHbl kak CyMMa CTOMMOCTW OTAEfbHbIX anemeHToB. [lpu
nepeMeHHbIX pasmepax 3feMeHTOB rpagvpHN ONpedensitoTca NpMBeAEHHbIE 3aTpaThl, CBA3AHHbIE C MOTEpen NnonesHon
MOLLIHOCTM anekTpocTaHuum. [MNpu 3Tom HeobxoanMo paccmaTtpreaTh 3-4 pasmepa afeMeHTa rpagupHu.

Ha ocHoBaHwWM npvBedeHHbIX 3aTpaT OOMKHbl ObiTb onpeAeneHbl CyMMapHble MpuBedeHHble 3aTpaTbl npwu

nepemMeHHbIX pa3Mepax [pPajupeH, CBSA3aHHble CO CHWXKEHWEM MOLLHOCTU CTaHUMWM, Ha OCHOBAHWM KOTOPbIX
onpeaensitoTcsa onTUMarbHble pa3Mepbl FrpagupHM (B NnaHe, No BbICOTE, pa3Mepbl BO3AYXOBXOAHbLIX OKOH U Ap.).

MPOEKTbI BALUEHHbIX TPAOVUPEH MAJIOM NMPOU3BOAUTENIbHOCTU

3.35. Cepusi TUNOBBLIX MPOEKTOB MaroW NpOM3BOAUTENBHOCTU rpagupeH paspaboTaHa Cow3BOA4OKaHANMPOEKTOM
coBmecTHo ¢ BHUW BOAIEO. Mnowaau opolueHus 3Tnx rpagupeH 16, 64, 144 n 256 m 2 .

"pagupHn npegHasHavaloTCca Ans NPUMMEHEHUsST B cucTeMax 060p0THOF0 BOAOCHabxeHns npon3BoAnNTENIbHOCTbO OT

3
50 po 1800 M~ /4 BOABI.
YkasaHHasi cepusi MPOEKTOB B HACTOsILLIee BPeMs pacnpoCcTpaHsAeTcs kak matepuan ansi NpoekTUpoBaHus.

Cxembl 6alleHHbIX rpagupeH Marnon Npon3BoANTENBHOCTM NpuBeaeHsbl Ha 4epT.79 n 80.



3120

YepT.79. Cxema GalleHHON rpagnpHn ¢ AePEeBSHHbIM KapKkacoMm

nrowanbo f,:,p 16 m>

1 - kapkac BbITSXKHOW 6aluHy; 2 - obwmBKa; 3 - OpoCUTENBHOE YCTPONCTBO;
4 - Bo3gyxopacnpenennternbHoe NPpOCTPaHCTBO; 5 - BOAOCOOPHbI BacceliH;
6 - nogBOAALMIA BOAOBOS,



ZE &0

P s
I_'li_,/' 1113 '-.‘j ) ]
" 1 "
N y \v/ H
-7
!/ F_,,.\\'.- ::,-r-”';f
N 1%g it
V ) 9 '#ff T
HEPY 1
afll i
E
NN
Il
|-
1~
W\
& \-\

T
I
10

M| |:

WIJ

(B2=E)

YepT.80. Cxema HalleHHON rpaamMpHN CO CTarbHbIM KapKacoM NoLwaabo

po=144 w2

1 - kapkac BbITsSXKHOW GaluHu; 2 - obLImBKa; 3 - OpocUTENBHOE YCTPONCTBO;
4 - Bo3gyxopacnpeaenuTenbHoe NPOCTPaHCTBO; 5 - BoAOCOOPHbI GacceiiH;
6 - nogBoOAALMN BOOOBOA

3.36. OcHoBHble pa3mepbl Manbix 6alleHHbIX rpagnpeH npueeaeHsl B Tabn.15.

Tabnuua 15

Mnowaab ‘ BeicoTa ‘ Kapkac ‘ dopma ‘ BeicoTa ‘OTHOUJeHVIe‘ ApXUBHBIN



rpagvMpHuM B | 6allHu oT GaLHu rpagvpHu B nopauu nrowaam Homep
2 YPOBHS1 nnaHe BOZbI, M BbIXOZAHOTO yepTexa
nnaxe, m 3emMnu, M ceyeHus Coto3B0a0Ka-
BaLHu K HanmnpoekTa
nnowaam
rpagvpHu
16 18,1 [epeBsHHbIN Ksagpat 55 0,3 T-1973
16 18,1 CtanbHon " 55 0,3 T-1974
64 20,7 " " 55 0,3 T-1975
144 28,6 " " 55 0,3 T-1976
256 31,2 " " 55 0,3 T-1977

2 .
3.37. TpagvpHm nnowagepto B nnaHe 64, 144 un 256 ™ UMEKT CTanbHOW Kapkac, nnowagpto 16 ™
3arnpoeKkTUpOBaHbl B ABYX BapuaHTax - CO CTarnbHbIM U AEPEBSAHHBIM KapKacamu.

3.38. O6GwwuBKka cTanbHOro kapkaca 6alHu BO BCeX rpagupHAX - AepeBAHHas U3 BepTUKanbHO YCTaHOBMEHHbIX
LLINYHTOBaHHbIX A4OCOK WnpuHon He 6onee 150 mm, TonwwmHon 30-40 MM ¢ yBennYeHHoM BbicoTon WwnyHTa (20-25 mm).

2 .
3.39. O6wwuBKa [AepeBsHHOrO kapkaca rpagupeH nnowagblo 16 ™ B HWKHEN 4acTu COCTOMT W3 [OCOK,
yCTaHOBMNEHHbIX NoA yrnom 60°, B BEpXHEN YacTu - BepTUKanbHas.

3.40. [Ons npegynpexaeHna CKBO3HOIo npoAyBaHMA BETPOM 4epel3 BO3OyXOBXOAHble OKHa Ha BCH BbICOTY
Bo3ayxopacnpenennutenibHoOro NpocTpaHcTBa rpaanpeH (OT HU3a opocuTena o0 ypoBHA BOAbI B BO,D,OCGOpHOM 6acce17|He)
npenycMoTpeHbl BETPOBbIE NEeperopoakun.

3.41. BogocbopHbIi 6accerH Bcex ManbIxX rpagvpeH BbINOMHEH 13 xenesobeToHa.

3.42. BogopacnpepenutensHas cuctema Manbix rpagupeH 6esHanopHas, notkosas. JIoTku o6opyaoBaHb! CVBHBIMA
TpyOkamu, U3 KOTOPbIX BOAA NOCTYNaeT Ha oTpaxaTenu CTpyu - pa3bpbi3rMBatoLLMe pO3ETKM, PacnoSiOXKEHHbIE HA BEPXY
opocuTensi. BeicoTa nageHus Boabl 0T CruBHbIX TPYOoK Ao po3eTok 0,6-0,7 M.

3.43. Bmecto notkoBow 6Ge3HanopHoW BogopacnpefenuTenbHON CUcTeMbl MOXET ObiTb MpuMMeHeHa TpybuaTtas
HanopHasi ¢ BoAopa3bpbI3rMBaoLLMN Connamm.

3.44. B manbIx rpagupHax BOAOYNOBUTENN ANS NPeaynpexaeHns BeIHOCA KanenbHOW Bnarn Yepes Bepx rpagmpeH He
npeaycMaTpmBaloTCs BBUAY HU3KMX CKOPOCTEW BO3AyXa B HUX.

3.45. Opocutenu BCcex MarnbIX rpagupeH U3rotoBhsOT M3 AEePEBAHHbIX LUUTOB, COOpaHHbIX M3 MIaHOK pasmepom
10* 100 MM, yCTaHOBIEHHbIX Ha Pebpo ¢ NpomMexyTkamu no Beicote 150 MMm. PaccTosiHve mexay wutamm B ceeTy 25-40
MM.

. 3 2
3.46. TexHonorMyecknin pacyeT ManbiX rpagupeH: onpeaeneHve MMOTHOCTU OpOoWeHus &g , M~ /(M ~ -4) npw

3afaHHbIX NapameTpax aTmocdepHoro BO3ayxa - Temneparype lﬁ N OTHOCUTESNIbHOW BIAXHOCTU o, %, npwu

3afaHHbIX TemnepaTypax BOAbl Ha Bxoae i W Bbixode {3 M3 rpagvpHu - OCYLLECTBMSieTCA Mo rpadukam,
MPUINOXEHHBLIM K NPOEKTaM.

4. OTKPbITbIE TPAOAUPHU

4.1. OTKpbITble TPAaaUPHN - KanesbHble W 6pb|3raanb|e - npegHa3Ha4yakrTCA npenMyllecTBeHHO AnA CUCTEM C

. 3 . .
pacxogom obopoTtHon Boabl oT 10 go 500 m™ /4, o6ecnyxmBatowmux BogonoTpedbutenen Il u Il kateropun cornacHo CHulM
2.04.02-84. Ha 4epT.81 npuBeaeHa cxema OTKPbITON KanenbHOW rpagupHU NoLanpto B nnaHe 2% 4 m.
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YepT.81. Cxema OTKPbITON KanenbHOW rpagupHn

1 - BopgopacnpenenuTenbHas cCUCTeEMa; 2 - OpOCUTENbHOE YCTPOUCTBO;
3 - BO34yXOHanpaBnsiloLLME Xano3u; 4 - NepenvBHON BOAOBOL,;
5 - rpsiseBor BOAOBOA; 6 - OTBOASALLMIA BOAOBO,

pagvpHN XapakTepusyoTCA BbICOKUM OXNaauTenbHbIM apdekTom Ges 3aTpaThl SMEeKTPOsHePri Ha nogady Bo3ayxa,
NPOCTOTON CTPOUTENbHBLIX KOHCTPYKLMIA, YCIOBUI SKCMnyaTaumm n peMoHTa. OgHako NpuMeHeHne UxX orpaHuMuYnBaeTcs
BO3MOXHOCTbIO PasMeLLeHMss Ha He3acTPOeHHOW Mrolladke, CUMbHO NPoAyBaeMol BETPOM, a Takke AOMYyCTUMOCTBIO
KpaTKOBPEMEHHOrO MOBbILIEHUst TeMnepaTypbl OXMax4aemon Bodbl B Nepuoa WTUns.

4.2. OxnagutenbHbI 3dheKT paboTbl OTKPbITLIX FPaAMpeH HaaexHo obecneynBaeTcs Npy ONTUMarnbHbIX YCIIOBUSIX:



yOenbHon TennoBon Harpyske 29,3-62,6 MIOx/(m 2 ‘4) [7-15 ThIC. Kkan/(m 2 u)];

nepenage temnepartypbl Boabl 5-10 °C;
rny6uHe oxnaxneHus soabl f3 — T =10-12 °C.

4.3. OnpegeneHve nnowagn oOpocuTens W oxnagutensHoro addeKkta OTKPbITbIX FPaguMpeH Npou3BOAUTCA MO
rpaduky, NpMBeAeHHOMY Ha 4epT.82.
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YepT.82. padmk oxnaxkgeHmsa Boabl 4ns
OTKPbITON KanesibHOW rpaanpHn

4.4. BbicoTa OpoCcuTEns OTKPbITOM KanenbHOW rpagupHn npuHMMaeTtcs He 6onee 10 M nNpu Yncne sipycoB peLleTHUKa
ot 10 go 12. PaccTosiHue mexay WwmTammu peLleTHuKa no Bbicote npuHmmMaetcs ot 0,75 go 0,9 m.

4.5. llupuvHa aKkTMBHOM 30HbI opocuTens 6e3 ydeTa xantos3en AOomkHa ObiTb He Gonee 4 M (M3 ycroBusi
npoayBaemMocTy BETPOM).

4.6. WunTbl peLueTHMKa M3roTaBnNMBalTCA U3 HECTPOraHbIX NnaHoK wvpunHon 60-80 mm 1 TonwwmHon 8-10 mm.

MnaHkn KkpenaTcs Kk Gpyckam LWMTOB pelleTHMKa B ABa psiaa Tak, YToObl BOAa, CTekasi C MiaHKy BepXHero psiaa,
ronagana Ha cepeauHy NnaHKku HUXKHEro psiaa.

WnTel B rpagupHe yCTaHaBMBatoTCA C nepemMeHon HanpasneHms nnaHok Ha 90° B coceqHUX No BbICOTE Apycax.

4.7. Xano3n B OTKPbITbIX FPagvpHSX W3rOTOBMAKTCA B Buae gowaTbix wmtoB wupuHon 1000-1500 mm um



yCTaHaBNMBaKOTCHA Ha rpagupHe HakrnoHHo nog yrnom 60° ¢ 3axo4oM no BbiCOTe oAuH Hag Apyrum Ha 150-200 mm ans
YMEHbLLEHUS YHOCA BOAbI UM BEPTUKANbHO, BbINMOSTHEHHBIMY M3 peLleTyaTbiX BEPTUKANbHbIX XKano3u Tuna aspartop.

4.8. PacnpegeneHne Boabl MO MOLAAN OPOCUTENsI OCYLLECTBRSETCH B BMAE HanopHOW TpybyaTol cucTeMbl C
BOOOpPa3bpbI3rMBaoOWMUMK connamm unu 6e3HanopHoON CUCTEMbI C MPUMEHEHUEM KenoboB CO CRMBHLIMU TPyBKamMu K
pa3bpbl3rMBaoLLMmM po3eTKaMu.

B coBpeMeHHbIX npoekTax OTKPbITbIX rpagupeH NPUMEHsieTCs, B OCHOBHOM, HarnopHas cucrtema, obecnevusatoLlas
6onbLuMi oxnaguTernbHbIn 3ddeKT.

BopopacnpegenutensHass cuctema, Kak npaBuiio, BbINOMHAETCA ,D,ByX3OHHOl7IZ BEpPXHAA (pacquHaﬂ) - Ana neTHux
ycrnoBum JKCnJNyaTaunm N HWXHAA - 4nda aUMHUX.

HwxHAs 30Ha BogopacnpegeneHms ycTtpamBaeTcs YNpoLLeHHOW KOHCTPYKUMM 6e3 pa3bpbi3rnBaHms ¢ pasnveBoM BoOAbl
13 NepdopUPOBaHHBIX AblpYaTbiX TPYO (MNK U3 NepenmBHbIX Xenobos ¢ 3ybyaTbimMu 6opTamu).

Ona npegynpexaoeHus nepeoxnaxaeHwss BOAbl criegyeT npegycmatpuBaTb TpyObl Ansi cbpoca Tennow BoAbl
HenocpeacTBEHHO B 6acceliH, MYHySa opocuTeEb.

4.9. B Ge3HanopHoi cucTeMe Hacagku (CrvBHble TpyOKM) B BogopacnpefenuTenbHbIX xenobax ycTaHaBnmBarTCs
paBHOMEPHO No Bceu nnowaaun opocutens Ha pacctosHun 500-700 mm ogHa oT Apyromn.

BbicoTa nageHust CTpym OT Hacagkm OO PO3eTKM AorkHa ObiTb He MeHee 500-600 MM, cuuTasi OT HUXKHEro kpasi
Hacagku.

4.10. OuameTp CnvMBHON TPyOKU :f,: crnegyeT onpeaensiTb UCXOAs U3 pacyeTHOro pacxoda BoApl no popmyne

_ g:a:futu
C : #1@

KoadhpuumeHT pacxoga g& cnegyeTt NpUHUMATL:

a (23)

npu OCTPOM BbIXOAHOM Kpae Tpybku 0,82
" crnerka 3akpyrreHHom " " 0,90
" XOpOLUO " n " 0,95

BHyTpeHHUIA anameTp cnmBHbIX TPYOOK AoMmKeH ObiTb He MeHee 15 MM BO nM3bexaHne ux GuicTporo 3acopeHus. Croi
BOAbl Hag AHOM paboyero xenoba JOMmMKeH COCTaBNsATb NPU pacyeTHOM pexunme He meHee 120-150 mm. BeicoTa GopToB
xenoba Hag ypoBHEM BOAbl B HUX NpUHUMaeTcst He MeHee 50-100 MM nnu onpeaensieTcs HeobXo0AUMOCTbLIO Nponycka
dopcMpoBaHHOro pacxoia oxnaxaaemoi Boabl.

4.11. TpagvpHW 3Ha4MTEmNbHBIX PasMepoB peKOMeHAyeTCA pa3fensTb Ha OTAenbHble Cekuwu, Aonyckallme ux
OTKIMIOYEHNE Ha BPEMS PEMOHTA UM OYUNCTKU BOAOCOOPHOro 6accenHa.

B aTOM crnyyae BbICOTY pabounx BOOOPacnpeaenuTerbHbIX XenoboB crieayeT NpuHMMaTh U3 YCoBuMs MPOrycKa BCEro
(dbopcupoBaHHOro) pacxoaa BoAbl Ha ocTaloLmecs B paboTe Cekumn rpaaupHU.

4.12. B OTKPbITbIX BpbI3ranbHbIX rPaaMPHAX OPOCUTENBHOE NMPOCTPaHCTBO OCTaeTCs CBOGOAHBLIM OT pelleTHVKa Ons
GecnpensaTCTBEHHOro NaaeHNs Kanernb BoAbl B BOAOCOOPHbLI GacceiH.

BopopacnpepenvTenbHas cucTema BbIMOSHSAETCS TpyByaTon ¢ connamu pasnuyHOM KOHCTPYKLMMW, NMPUMEHSIEMbIMU
ANa ApYrvx TUNOB rpagupeH unu 6pbidranbHbix 6accenHoB.

PaccTosHune Mexay pagamu conen npuHMMaeTCd B 3aBUCUMOCTU OT UX KOHCTPYKLNN.

Mpn wupuHe rpagupHn 4,0 M paccTosiHue mexay psgamu conen npuHumaetcs 0,8-1,0 M 1 OT kpanHMX conen Ao
Xanto3u - He meHee 0,5-0,6 M ¢ yueToM auameTpa hakena pa3bpbi3rnBaHus conna.

4.13. Conna cneayeT ycTaHaBnmBaTtb Ha BbicoTe 2,0 M OT YpOBHSA BoAbl B BOAOCOOpHOM BacceriHe ¢ HanpaBreHnem
hakena pasbpbi3rMBaHus BBEPX Unu Ha BbicoTe 4,0 M - C HanpaBneHneM dakena pa3bpbI3rmBaHNsa BHNS.



4.14. Bogoc6opHbIn 6accenH OTKPbITbIX FPaavpPEH BbIMOMHAETCA NO4 BCEM OPOCUTENEM Ha LUMPUHY aKTUBHOW 30HbI. B
30HaxX »Karw3en npegycmartpvBaeTcs BogocOopHasi po3eTka C YKIOHOM B CTOpOHy 6acceriHa Oona cToka Boabl M C
orpaxgaroLyM Nno BHELLHEMY KOHTYpY 60pTUKOM.

4.15. Pa3melleHne rpagmpeH Ha reHnnaHe npoMbILLNIEHHOrO NpeanpuaTUS AOMKHO OCYLLECTBNATLCSA TOMNbKO B OOWMH
psa ¢ ydeToMm BecnpensTCTBEHHOrO AOCTyna K HUM Bo3gyxa. PaccTosHua mexay oTaenbHbIMU rpagvupHaMy B psaay
cnepgyeT npuHMUMaTtbL He MeHee 5-6 M. [pagupHu cnegyeT pacnonaratb AMWHHOM CTOPOHOW MNepneHOMKYNspHO
rocrnoAcTBYHOLLEMY HanpaeneHuio BeTpa B NeTHUIN nepuoa.

HanpaeneHue BeTpa B 3UMHMWIA nepuod MO BO3MOXHOCTM AOMKHO oGecneymBaTb YHOC NapoB M Kaneflb BOAbl B
CTOPOHY OT BrIN3PaCMONOXEHHBIX COOPYXKEHUIA 1 JOPOT.

4.16. pagnpHU OTKPLITOrO TWMa C KanenbHbIM opocuTenem nnowaabio 4, 8, 12, 16, 32, 48, 64 n 80 m 2 [

HaKIMOHHbIMU Xasnto3n paspa60TaHbl CO}O3BOIJ,OKaHaJ'II'IpOGKTOM.
Fpa,qmpHm 6pb|3raanb|e OTKPbITOro Tmna L1UpoKoro npuMeHeHna He MMeroT, N TUMNOoBbl€ NPOEKTbl Ha HUX B HACTosLLee

Bpems He pa3dpaboTaHbl.

PacuyeT OTKpbITOW KanenbHON rpagupHn
no rpachuKy oxnaxpeHus Boabl

Mpadhuk oxnaxgeHns cocTaBneH AN pacyeTHbIX AaHHbIX: PEP =10, T} =20°Cwn ¥ =1,5 m/c. Yron HakrnoHa xanosu
45°, wnpuHa rpagupeH 6e3 yyeta xantosu 4 m.

Mpy ppyrnx 3HaveHusx A, Tpom ¥ Kk paHHBIM rpadvka BHOCATCS MOMPaBKW C MPUMEHEHNEM KOS(MMULIMEHTOB,
onpepensiemMbix no rpadukam nonpasok (4epT.83).
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YepT.83. padmkn nonpaBok K pacyeTy OTKPLITOW KanenbHOW rpaavpHi
a - monpaeka K NNOTHOCTM OPOLLEHMS Ha BENUYMHY TemnepaTtypbl MO CMOYEHHOMY

TepMOMETPY; 0 - TO Xe, Ha BEJIMYNHY CKOPOCTU BETPA; B - TO XXe, Ha YNCIO pAanoB
peLweToK opocuTens

Pacuet rpagvpHu CcBOOUTCA K onpeaeneHuto Tpe6yeM0|7| nnowaau rpagmnpHun fDP nnn Temnepartypbl oxnaxaeHHomn

BoAbl f7.

Mpumep 1. TpebyeTcs onpegenuTb NMNOWaAb rPagupHU NpU YCIOBUSIX: Gﬁ =60 M3 M4; T =19 °C; M =12 °C;
i7=28°C; W =1,0 m/c; 2y, =10.

Mo rpadumky 4ept.82 Ans M =12 °C n £5 — 7] =28-19=9 °C onpepensieTcs pacyeTHasi MMOTHOCTb OPOLLEHHUS

Gy =48 Mo /(M 2 q).



Mo rpachukam 4epT.83 npuHUmatoTea koaduumenTsl: . =0,95; or, =0,9; &, =1,0.

PacueTHas NNOTHOCTb OPOLLEHNS C nonpaskamu ByaeT pasHa: oy =4,8:0,95-0,9-1=4,1 M3 /(m 2 y).

Tpebyemas nnowaab OpoLleHUs FTpaanpHn f,:,p =60:4,1=14,6 m 2 .

K ycTaHoBke npuHMMaeTcs rpagvpHa nnowaabio 16 m 2

2,

Mpumep 2. TpebyeTca onpegenutb TemnepaTypy OXnaxaeHHON BOAbI MPWU YCNOBUSX: Gm =60 M3 14; f-:up =16 m

£E=12°C; W =1,0 wic; #,=10; 7 =19 °C.

PacyeTHas nnoTHOCTbL OpoLUeHus cocTaBnseT q;x =60:16=3,75 M3 /(m 2 Y).
KoadpprumeHTsl no rpadpukam 4ept.83: r,. =0,95; £r, =0,9; &5, =1,0.

MNOTHOCTL OpOLLEHNs 4 , NPUBEAEHHAs K yCrioBnam rpaduka, pasHa

. @w  _ 379
T oo, 0950901

=4,38 M3 /(m 2 y).

Mo rpacuky 4epT.82 npn £¢ =12 °C un &5 =4,38 M3 /(M2 "4) MPUHMMaETCs pas3HoCTb TemnepaTtyp iz — Ty =8,4 °C.

Vickomas TemnepaTypa oxnaxaeHHoN Bodbl Ha rpagnpHe pasHa: &5 =19+8,4=27,4 °C.

5. PAOMATOPHbIE N'PAOUPHU

5.1. PaguaTopHble rpaguvpHu Unv annapaTtbhl BO3OyLIHOrO oxnaxaeHus Bogbl (ABO), nHorga HasbiBaemble CyXuMM
rpagupHAMU, COCTOSIT U3 3NIEMEHTOB: PaanaTopoB U3 OPeGPEHHbIX arntoMUHUEBBIX, YIMEePOANCTbIX, HEPXKaBELWMX U
naTyHHbIX Tpy6, Mo KOTOpbLIM NpoTekaeT oxnaxhaemasi BoAa; OCEBbIX BEHTUNATOPOB, MPOKaYMBaloLWMX aTMOChEpPHbIN
BO34yX Yepes paauaTopbl; BO3AYXOMNOABOASLIMX naTpybkoB, obecneuvBaloMx NnaBHbI NOABOA Bo3dyxa K
BEHTUINATOPY, U OMOPHbIX KOHCTPYKLMIA.

B pagvnaTopHbIX rpagupHaX NPUMEHSIIOTCS PasfnnyHble TUMbl BEHTUNSITOPOB, B TOM Yucre AUameTpom 7 M, KOTopble
yCTaHaBNMBAKOTCSA Y HA UCNapUTENbHbIX TPAaUPHSAX.

5.2. Ha 4epT.84 B KayecTBe npvmepa nNpmBeaeHa cxema pagmaTopHON rpagupHn ¢ BeHtTunsatopom 2BI0 70.
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5.3. PagnatopHble rpagvpHun cnegyeT NpUMEeHATb:

npu HeobxoOMMOCTUM MMETb 3aKpbITbI, M30NMPOBAHHLIN OT aTMOCKEPHOrO BO34yXa KOHTYP UMPKYnsuuMM BOAbl B
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YepT.84. Cxema pagmaTtopHON rpagupHn

1 - cekuum opebpeHHbIx TpyO; 2 - BeHTunATop 2Bl 70

cucteme 060POTHOIO BOAOCHAGKEHNS;

npu BbICOKMX TemnepaTypax HarpeBa OOOpPOTHOW BOAbl B TEMNOOOMEHHbLIX TEXHOMOrMYEecKUMX annapartax, He

Aonyckawuwnx ee oxnaxgeHua B rpaaupHAxX ncnaputenbHOro Tuna;

npn OTCYTCTBUN UNU Cepbe3HbIX 3aTpyaHEeHUAX B NOoJly4YeHUun cBeXen BOAbl Ha NOMOSIHEHWE MOTEPbL B 060pOTHbIX

LMKnax.

5.4. PagnaTopHble rpagvpHn nmetoT 6omnee BbICOKYH0 CTOMMOCTb, MEHbLUYIO NMPOM3BOAUTENBHOCTL, BONbLUMI pacxos
ANEKTPOSHEPTMM MO CPABHEHWIO C TPAAMPHAMM C UCNAPUTENbHBbIM OXnaxaeHnem Bogbl. Ha 4yept.85 M B TAbn.16
npvBeAeH MpUMeEp COMOCTaBMNEHWUSI TEXHWMKO-IKOHOMWYECKMX MOKasaTernen BEeHTUNSTOPHbIX paguaTtopHOW rpagvupHu C

ncnapuTenbHOMn.
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YepT.85. Cxembl pa3meLleHust BOAOONOKOB Ha reHnnaHe (K npumepy ConocTaBreHus
TEXHUKO-3KOHOMUYECKUNX NoKa3aTene BEHTUNATOPHbIX PaANaToOpHON U ncnaputenbHoW rpagmupeH B 1abn.16)

a - Bogob6nok ¢ ucnaputeneHon rpagupHent; 6 - Bogobnok ¢ paguaTtopHOW rpaanpHen;
1 - ucnapuTenbHas rpagupHs; 2 - HacocHasi CTaHuus; 3 - MoMeLLeHne
anekTpoobopyaoBaHus; 4 - peareHTHas; 5 - pagnatopHasi rpagnpHs;

6 - pe3epBHasa eMKOCTb

Tabnuua 16
MNokasaTenb pagunpHs
ucnapuTenbHas paguaTtopHast
KonuuecTBo oxnaxaeHHo! BoApbl, M3 M 2000,0 2000,0
Temnepatypa HarpeTou Boabl, °C 40,0 40,0
Temnepatypa oxnaxgeHHown sogpl, °C 28,0 28,0
TemnepaTypa BO3gyxa no BriaXXHOMy TepMmomMeTpy, °C 19,3 19,3
KonuuectBo BoAbl, OXMaxaaeMoe CekLmen rpaampHu, M3 4 6400 2000
Yuncno cekuui rpagupHn, YCTaHOBIEHHBIX B CUCTEME 3 10
Mapka BeHTUNATOpPa 1Bl 50 1BIr 70




MowHocTb BeHTUNATOpPA, KBT 32,0 75,0
. 3 100,0 -

KonuuecTtBo cBexei Boabl HA BOCMOSTHEHME NOTEPb, M~ /4
KonuuectBo cBexen BOAbl Ha YyBnaxHeHWe Bo3dyxa unu - 52,5
[006aBoK, |v|3 IC]

3876,0 6480,0
Mnowanb, 3aHNMaemMasi COOPY>KEHUSMMU Ha reHnnaHe, M
CTOUMOCTb CeKLMM rpagupHu, Thic. pyo. 20,0 50,0
KanutanbHble 3aTpaThl Ha BCe CeKummn rpagupHu, Teic. pyob. 60,0 500,0
Pacxon anektpoaHepruu npu pabote rpagnpHu 4000 4 B rog, 384,0 3000,0
TbiC. KBT'Y

Y pa,umaTopHon rpagupHU KanutTalbHble 3aTpaTbhl, pacXod 3J1eKTPO3HePrun 1 nnowaib, 3aHMMaemMmasa COOpPYyXeHNUAMAU
Ha reHnnadHe, 3Ha4nTesnibHO Bbllle, YeM Yy I/ICI'IﬂpI/ITGJ'IbHOVI rpaganpHun.

5.5. PaguaTtopHble rpagupHu, 06opyaoBaHHble BeHTMnaTopom 2BIT 70, Npy ncnonb3oBaHMW ANsi OXNaXOeHUsa BOAbI, C

3
YPOBHEM TemnepaTyp, NPUHATLIM AN UcnapuUTenbHbIX FrPagupeH, MMeloT NpousBoauTenbsHocTb 170-200 M~ /4, Toraa Kak

. 3
CeKUuMsl McnapuTenbHOM FPpagupHU C TEM XXe BEHTUNATOPOM MMeeT npousBoguTensHocTb 1000-2000 M~ /4 npwu

O[JVHaKOBOW CTOMMOCTMU.

Kpome TOro, akcnnyaTaums pagvatopHbIX rpagvpeH YCroXHAETCH, OCOBEHHO B 3MMHWI Nepuog u3-3a OnacHoCTH
3aMep3aHns LIMPKYNALUMOHHON BOAbI NMPU HEAOCTATOYMHOM ee Harpese Yy noTpebutens unv BO Bpemsi BHE3anHoro
npekpaLleHns Noaayn Bogpbl LMPKYNSALMOHHBIMU HAacocamu.

[nsa npepgynpexaeHus 3amep3aHns BoAbl B TPyOKax pagnmaTopoB v Ux NoBpexaeHus TpebyeTcs YCTPOMCTBO eMKOCTEN
Ans crnycka BoAbl W3 CWUCTEMbl MPWM  aBapuiHbIX CUTyauusx B 3UMHEE BpEMS WM  3arnofiHeHWe CUCTEMbI
HM3KO3aMep3aoLLUMMK XUAKOCTAMN (aHTUdpr3amn).

5.6. LINpKyNSILMOHHBIN KOHTYp BOAbLI C PagvaTopHbIMW rpagupHaMy paboTaeT, Kak npaBurio, Ha YMArYeHHOW BOAE.
Mpy aBapuiHbIX CUTyaLMSX U NP PEMOHTE COOPYXXEHUI Ha LMPKYNSLMOHHOM KOHTYPe peKoMeHAyeTCs CrnueaThb BOAY
U3 CUCTEMbI B KaKylo-Nnbo eMKOCTb, Tak Kak BoAa B cucTeme Gbina cneuunansHO NoAroTosneHa.

B LUMPKYNALUMOHHBLIX CUCTeMax C paanaTtoOpHbIMU TpaaupHAMU NPaKTU4EeCKN OTCYTCTBYIOT 6e33033paTHb|e noTtepun Ha
ncnapeHue 1 BbIHOC.

PagvaTopHble rpagvpHy M3roTOBNSAKTCA NO TeXHUYecKkon AokyMeHTaumm BHUNHedTemawa MuHHedTemalna CCCP.

TexHu4eckue napameTpbl U XapakTePUCTVKM pagmaTopHbix rpagupeH (ABO) npvBedeHbl B OTpacneBbiX cTaHAapTax
OCT 26-02-1522-77, OCT 26-02-2018-77, TY 02-800-78.

TennoBble W aspoguHaMMYecKMe pacdeTbl paauaTopHblXx rpagupeH (ABO) ocyLLecTBRSAOTCA MO MeToauke,
paspaboTtanHon BHUWHedTemaluem.

6. CTPOUTEJIbHbIE KOHCTPYKLUWU TrPAOVPEH

OBLLUAA YACTb

6.1. HacTtosiummMu pekomeHZaumamu cnefyeT pyKOBOACTBOBAaTLCS NPU NPOEKTUPOBAHWMM U CTPOUTENLCTBE rPaanpeH B
[OMOMHeHVe K AeCTBYIOLWMM HOPMAaTUBHBIM AOKYMEHTaM W rocy4apCTBEHHbIM CTaHAapTaM MO MPOEKTUPOBAaHWI0 U
CTPOUTENbLCTBRY.

6.2. lNMpoekTbl TUMOBLIX, nHomeuayanbHbIX WU 3KCNEepuUMeHTanbHbIX rpagupeH crnenyet BbINONIHATbL Ha OCHOBaHUU



TEXHONOMMYECKNX 3adaHnN.

6.3. B paspaGatbiBaeMblx NpoeKTax rpaavMpeH CTPOUTESIbHblE KOHCTPYKLUMM, PachofOXEHHble BHYTPU TpadvpeH,
[OJDKHbI OKa3blBaTb MUHUMaIIbHOE COMPOTUBEHNE BO3AYLLUHOMY MOTOKY, MPOXOASALLEMY Yepes rpaaupHW.

6.4. [Npn NpoekTpoBaHUN CTPOUTENBHBIX KOHCTPYKLMA HEOBXOAMMO YUYUTBIBATL Cneumduyeckne ycnosums nx paboToi:
BMaXXHOCTb BO3AyXxa BHYTpu rpagupHun gocturaet 100%;
OpOLLEeHNe KOHCTPYKLUMIA 060poTHOW BoAon TemnepaTtypow ot 16 go 60 °C;

BO3HWKHOBEHME 3Ha4YUTESIbHbIX BHYTPEHHUX HanNpPs>KeHU B 3MMHEEe BPEMS MpU 3amMopa’kMBaHUU B BOLOHACHILLEHHOM
COCTOAHUN NMOPUCTBLIX CTPOUTESIbHbIX MaTepnanos,;

nornepeMeHHoe yBNaXHEHWE 1 BbICYLUMBaHNE CTPOUTENbHbIX KOHCTPYKLUWIA B NIETHEE BPEMS;
arpeccuBHOCTb 060POTHOW BOAb! 1 BO3AYyXa, NPOXOAALWMX Yepe3 rpagMpHN K CTPOUTENBbHBIM KOHCTPYKLMSAM.

ArpeccuBHOCTb BO3LENCTBUN YCYrybnseTca MX LMKIMYHBIM XapaKkTepoMm, 3aBUCALLMM OT KNMMaTu4eckux gakTopos
(konebaHusa HapyXHbIX TeMnepaTtyp, U3SMEHEHNS HanpaBieHNst U CKOPOCTU BeTpa, BO3AENCTBUS CONHEYHON paguauum un
AP.) U OT TeXHONOrM4yeckux ycrnoBui paboTbl rpagvpeH (BeNWYMHbI TEMMOBOW Harpysku, 4acToTbl W ANUTENBbHOCTM
nepepbIBOB B paboTe COOpyXeHun u ap.).

6.5. MNpwn paspaboTke TUNOBbLIX NPOEKTOB rpagupeH HeO6XoaUMO y4nTbIBaTb CTENEHb arpeCCUBHOCTU BO3AENCTBUSA Ha
CTPOUTENbHbBIE KOHCTPYKLMW KINUMATUYECKNX (DAKTOPOB M BEMUYMHBI TENITOBOW HArpy3Ku.

lMpyn npuBA3Ke TUNOBbLIX MPOEKTOB K pa3paboTke WMHAMBMAOYanbHbIX WM IKCNEpUMEHTamnbHbIX MPOEKTOB criegyet
YyUYnTbIBaTb HE TOMBKO KNMMaTU4eckoe BO3AENCTBME HA CTPOUTENbHbIE KOHCTPYKLNMW, HO 1 BCE TEXHONOrMYeckne ycnosus
paboTbl rpagupeH (4acToTy W ANMTENbHOCTb MEpPepbiBOB, BENWYMHBI TENMOBOW HArpyskM, XUMWUYECKMI [JocTaB
BO3AYyLUHOM cpeabl 1 060pOTHOW BOAbI U ApP.).

Mo Bbl4aHHBIM TEXHONMOMMYECKOW opraHm3aumnen UCXoaHbIM OAHHbIM (TEXHOMNOrMYECKMM YCNOBUAM paboThbl rpagupeH)
N KMMMaTU4EeCKUM BO3OENCTBUSAM Ha CTPOUTENbHbIE KOHCTPYKUMM BbIOUpaeTCsl maTepuman CTPOMTENbHbIX KOHCTPYKLUIA 1
Ha3Ha4aeTcs aHTMKOPPO3MOHHAs 3aluuMTa, ecnin oHa HeobxoamMma, B cooTBeTcTBUM co CHulM 2.03.11-85.

6.6. B npoekTax rpagupeH, kpome cobntogeHus npuBeaeHHbIX B HacTosweM Mocobun pekoMmeHgauuii, npegnaraetcs
npegycMaTpuBaTh CrneuuanbHble TEXHONOMMYECKME MEPONPUATUSA, yrydLlaloLmne yCroBumsl aKCnyaTaumm CTpouTeNbHbIX
KOHCTPYKLNIA:

npu oTpULATENbHBLIX TEMMNEpaTypax Hapy>KHOTro BO3dyxa pekoMeHayeTcs obecneunBaTh BbICOKME TEMIOBbLIE HArpy3ku
nyTeM yBENUYEHWs NNOTHOCTM OPOLUEHUS (HampuMep, 3a CYET OTKIHOYEHUS] OTAEMNbHbIX CEKUWUI Unu rpagvpeH), oTBoa
06OpOTHOM  BOAbI  OT  KOHCTPYKUMA B  30HE  PACMONOXEHWS  BXOAHbIX  OKOH, MPUMEHeHUe  CpeacTB
NpoTUBOOGIEAEHNTENBHON 3aWuThl U Ap.;

npu 0co6eHHOo arpeccuBHOM MO OTHOLUEHWUIO K CTPOUTESbHBIM KOHCTPYKUMAM O6Op0THOl7I Boae uenecooGpasHa ee
06p860TKa C LeNnblo UCKIOYEHUA NN YMEeHbLLUEHUA CTeNeHn arpeCCuBHOCTN.

6.7. CrpouTenbHble HecCylMe KOHCTPYKUMM [pagvpeH MOryT ObiTb  BbIMOMHEHbl U3  MOHOJIMTHOIO  WIu
CcHOPHO-MOHONMUTHOrO Xene3obeToHa, cTanu n Aepesa.

BogocbopHble 6accelHbl rpagvpeH cregyeT MpoeKkTUpoBaTb W3  MOHOMUTHOTO UM COGOPHO-MOHOMUTHOMO
xenesobeToHa.

MpV BbICOKOM CTOSIHUM YPOBHSI FPYHTOBbIX BOZ, KOTOpble MOryT ObiTb crnabo-, cpeaHe- U CUNbHOArPECCUBHON Cpeaoi
Mo OTHOLWIEHUIO K BETOHYy M Xene3obeToHy, K MOBEPXHOCTWM COMPUKOCHOBEHWUSI C arpecCcuMBHbIMW BOAaMW criegyeT
NPUMEHUTb aHTUKOPPO3MOHHYHO 3alnTy cornacHo CHulM 2.03.11-85.

OTtmeTkn Bepxa BogocbopHoro GaccenHa 1 po3eThl rpaaupeH, a Takke yHAaMEHTOB Kapkaca opocuTerneil rpagupHu
[OIKHbI ObITb PACMONOXEHb! Bbille MMaHUPOBOYHOW OTMETKW rpyHTa BOKPYT rpaaupHi He MeHee YeM Ha 0,25 m.

mybuHa Boabl BogocbopHoro 6accerHa gomkHa 6biTb He MeHee 1,7 M, AHUWEe GacceliHa A0MKHO MUMETb YKIMOH He
MeHee 0,003 B CTOPOHY NpusiMmka Ans 0TBoAa BoAbl.

PaccTtosiHve oT ypoBHSA BoAbl 40 Bepxa 6opTa 6acceliHa AOmkKHO ObiTb He MeHee 0,3 M.



YKknagka HacbINHbIX OCHOBAHWI NOA BO,EI,OCGOprIM GacceltHoM [0oMmKHa BbIMOMHATLCSA C 0CO00N HaAEXHOCTbIO.

BOJJ,OCGOprIe ©acceliHbl - NOAAOHbI Ans BEHTUNATOPHBIX rpagupeH, pacnonaraemMblX Ha KPOBISAX HACOCHbLIX CTaHLUUI
WY NPOU3BOACTBEHHbIX 34aHUN, [onyckaeTcAa BbINOJIHATbL CTallbHbIMN.

6.8. Kateropuio npou3BoACTB MO B3pbIBHOW, B3PbIBOMOXapHOM W MOXapHOW OMacHOCTW cnedyeT NpUHUMAaThb no
HOpMaMm TEeXHOMOMMYECKOro MPOEKTUPOBaHUA WM MepeyHaM MPOM3BOACTB, YCTaHaBNMBAOLWMM 3TWU KaTeropum u
YTBEPXAEHHBLIM B YCTAaHOBNEHHOM NOPSAKE COOTBETCTBYIOLLMMN MUHUCTEPCTBAMU U BEAOMCTBaMW.

6.9. BeHTUnATOpHbIE rpagupHN C Xene3obeTOHHbIM HECYLLMM KapKkacoMm criefyeT NMPUMEHSITb B paioHax C pac4eTHOWN
TemnepaTtypow HapyxHoro Bo3gyxa muHyc 40° C n Bbilwe (pacyeTHas TemnepaTypa Hapy>XHOro Bo3ayxa NnpuHUMaeTcs
cpenHen Hambonee xonopHow naTvaHeBku no CHulM 2.01.01-82), kpoMe rpaavpeH, 3KCniyaTupyeMbiX B YCMOBMSX,
Koraa:

o6opoTHas BoAa arpeccuBHa K CyrnbdaToCTONKoMy 6eTOoHY;

MPOMCXOOMT YacTas OCTaHOBKa rpadupeH B TeyeHMe CYTOK UMW Hedenu u3-3a oTpuuaTefibHbiX Temnepartyp
aTMoc(epHOro Bosayxa.

BeHTUNSTOPHbIE rpadupHK CO CTanbHbIM HECYLLMM KapkacoM MOryT ObITb NPUMEHEHDI:
B MECTHOCTSIX C pacyeTHOW TeMnepaTypon HapyxHoro Bosayxa Huxe 40 °C;
B Crlyyasix yCTaHOBKW MX Ha KPOBMSIX 304aHUIA U COOPYXKEHWIA;

B paloHax, TPYAHOOOCTYMHbLIX WM OTOAmNeHHbIX OT NPEeAnpUATUA, W3rOTOBMSIOWMX 3NIeMeHTbl  COOPHbLIX
Xene306eTOHHbIX KOHCTPYKLMI;

B Cly4adax 4acToM OCTaHOBKM pa6OTbl rpagupeH mn3-3a oTpuuaTenbHbIX TemMnepaTtyp aTMocdepHoro BO3ayxa (B
Te4yeHne CyToK unum He,qu'IVI).

B GalueHHbIX rpagnpHAX BbITSXKHYIO GALLHIO M3 MOHOMUTHOTO Xerne3obeToHa pekoMeHayeTCs NPUMEHATb B paloHax C
pac4eTHOM TeMnepaTtypoi Hambonee XonoaHON NATUAHEBKN MUHYC 28 °C 1 Bbiwe.

lpagupHM C KapkacHO-OOLWIMBHBIMM GallHAMW MPUMEHSOTCA B palioHax C pacyeTHoOW TemnepaTypon Hawbonee
XONOAHON NATUAHEBKU, Kak npasuno, Ao MuHyc 40 °C. Mpu 3ToM B paiioHax Cc pacyeTHOW TemnepaTypow NATUOHEBKM OO
MUHyc 23 ° C obwwmBka GallHM BbINOMHSAETCA M3 acbecTOLEeMEHTHbIX BOMHUCTbLIX FIMCTOB YCUIIEHHOrO npoduns, npu
bonee HWM3KoOM TeMnepaType - U3 AepeBSHHbIX LLMTOB UMW antoMUHUEBBIX FOPUPOBAHHbLIX NTIMCTOB.

6.10. BeHTMNATOPHbIE rPpaanpHY C AEPEBSHHBIM HECYLLMM KapKacoM MOryT ObiTb MPUMEHEHbI:

2
npu cekunm rpaampHu nnowaapto He 6onee 64 m ™ ;
npy 00OPOTHON BOAE UMK ra3oBoK cpeae, nMetoLen cnaboarpeccmBHyo KUCMYO Cpeay;
B paiioHax, rae ApeBecuHa He sBnsieTcs 4eddULMTHBIM MaTepuanom.

6.11. OrpaxpgatoLme KOHCTPYKUUM rpaguvpeH (obLwmBKy) crieqyeT BbINOMHATL M3 acOecTOLEeMEHTHbLIX BOJHUCTBIX
TNINCTOB YCWUINEHHOrO NMpoduns, OepPeBSHHbIX LWWTOB, JIMCTOBOIO CTEKMOMNMACcTUKa, antOMUHMEBOrO WU OLMHKOBAHHOIO
CTanbHOro NPOUIIMPOBAHHOIO NINCTA U XKene300eTOHHbIX CTEHOBLIX NaHenen. ACOEeCTOLEMEHTHbIE BOMTHUCTLIE JIUCTHI,
OLMHKOBAHHbIE CTalnbHble JCTbl, AEPEBSIHHbIE LWWMWTbl W CTEKMONNAaCTUK B OrPaXXOaroLMX KOHCTPYKUUSAX MOryT
NPUMEHATECA B 3aBMCMMOCTM OT MECTHbIX YCMOBUW W arpeccuBHOCTUM 060poTHbIX BoA (cm. CHull 2.03.11-85).
YKene3obeToHHbIE CTEHOBbIE MaHenuM MOryT NMpUMeEHATbLCA Npu TemnepaTypax muHyc 30 °C n Bbiwe, npy 06OPOTHOW
BOAE, HE arpeccuBHOW K cynbgartocTorkoMy GeToHy, U paboTe rpagupHu nNpu oTpuuaTenbHbiX TemnepaTypax, 6e3
YacTbIX OCTAHOBOK B TEYEHWNE CYTOK UMK Hedenu. ANOMUHUEBBIE U CTarnbHbIE OLMHKOBaHHbIE NPOUIMPOBAHHbLIE NUCTbI
MOTYT NPUMEHSITLCS B CTamnbHbIX Kapkacax rpagMpeH npu cobnogeHnn yCrnoBuii:

npy NPUMEHEHUN aNOMUHUEBbLIX NMUCTOB AOSMKHbI ObiTh peLleHbl BONPOCHI 3aLUMTbl OOLUMBKM OT 3NIEKTPOXUMUYECKOW,
MEXKPUCTaNNUTHOWN, LLeneBon U KaBUTaUMOHHON KOPPO3UK;

antoMUHUEBLIE W CTaNbHble OLUMHKOBAHHbIE JUCTbl B KayecTBe OOLUMBKK pekomMmeHayeTcAa NPUMEeHATb MpU pexume
pa6OTbI rpagupeH ¢ YaCTbiMM OCTaHOBKaMK B nepuoa oTpuuaTesbHbIX TeMnepaTyp Bo3ayxa,

CTalnibHble OUMHKOBAHHbIE JTUCTbl NMPUMEHAIOTCA B KayecTBe 06LIMBKN, B OCHOBHOM, B BEHTUNATOPHbIX rpagupHAX U



TONbKO Npn Cﬂa608FpCCCVIBHbIX cpenax.

6.12. TpyM NPOEKTUPOBaHUM U pacyeTe CTPOUTENbHbIX KOHCTPYKLUUA rpagvpeH Heobxoammo yvecTb KoahduumeHT
HaeXHOCTU Fy , 3aBUCALLIMIA OT Kracca OTBETCTBEHHOCTU 3[aHNUN U COOPYXEHWN.

6.13. PacueT cTponTenbHbIX KOHCTPYKLMA MPON3BOANTCS Ha OCHOBHbIE 1 0COObIE COMETaHNSA HarpysokK:
OCHOBHbI€ COMEeTaHMsA Harpy30K COCTOAT U3 MOCTOSAHHbIX, ONINTENbHBIX U KpaTKOBPEMEHHbIX;

ocobble coveTaHus Harpy3oK COCTOAT U3 MOCTOSAHHbIX, ANUTENbHbIX, KpaTKOBPEMEHHbLIX 1 OHOW 13 OCOBbIX.
6.14. K NOCTOSAAHHBLIM Harpy3kam OTHOCATCS:

BEC COOPYXEHUS (BEC HECYLLMX N OrpaKaaroLLmMX KOHCTPYKLNI);

BEC W aBreHne rpyHToB (HacbInka u 3acbinka).

6.15. K anutenbHbIM OTHOCATCH Harpy3ku:

OT BOAopacnpeAenmTenbHON CUCTEMBI;

OT opocuTernen 1 Beca BOASHON NINEHKK;

OT BOAOYNoOBUTENEN;

OT BeCa BEHTUNATOPA, aneKkTpoaBuratens, koHdysopa n auddysopa;

OT NblINy;

OT CcHera, npuHumaemas no CHwull 2.01.07-85 ¢ koadpcpuumentamu: 0,3 - ansa lll, 0,5 - ana IV n 0,6 - gna V u VI
KNUMaTUYECKUX PaioOHOB.

6.16. K kpaTKOBpeMEHHbIM Harpy3kam OTHOCSTCSH:
BEC ntogemn, PEMOHTHbIX MaTepuanoB B 30Hax peMoHTa obopyaoBaHus;

cHeroBas Harpy3ska, npuHuMmaemasi no CHwull 1.01.07-85 ¢ koadbduumentamun: 0,7 - ana lll, 0,5 - gna IV n 0,4 - gna
V n VI KnumaTtnyecknx panoHoB;

OT Hanegew;

aspoavHamunyeckas.

6.17. K ocobbIM Harpy3kam OTHOCHATCS:

CEeNCMUYECKUE;

oT aebanaHca poTopa BEeHTUNATOPa;

aBapuiiHasi npu oTpbIBE NI0NacTW y BEHTUNATOPA.

HopmaTtuBHble Harpy3ku OT OpocuTEnewn, NbifiM Ha KpoBre, BOOOYNOBWUTENEW, BOAOPACnpeaenUTENnbHOW CUCTEMBI,
Hanegen, gebanaHca poTopa, aBapuiiHas Mpu OTPbIBE NOMACTM BEHTUNATOPA, a’dpodvMHammyeckass OT BEHTUNATOpa,
anekTpogsuratTenen, KoHgy3opoB, AUddY30poB, a TakKe MecTa UX NPUIOXeHus ¢ KoddduuMeHTamn neperpyski u
AVHaMWYHOCTM BbI4AIOTCA TEXHONOrMYEeCKUMW OpraHu3aumsmy B BuAe 3afaHui Ha OCHOBaHWM CTaHO4ApTOB WM
KaTanoros, a AN HeCcTaHA4apTHOro obopyaoBaHUsi - B COOTBETCTBMU C MNACMOPTHLIMU AaHHBIMWU 3aBOLOB-U3roToBUTENEN
unm no pabounm yepTexam.

6.18. MNpu paboTe BeHTUNATOPOB HabmnogaTcs owyTuMble konebaHus kapkaca rpagupHi. 9Ty konebaHusa rpagupeH
He BMMSAIOT Ha Nioden U NPOM3BOACTBEHHbIE MPOLIECCHI, @ OLEHNBAETCHA NULLb UX BIIUSHUE Ha HECYLLy CMOoCOOHOCTb

CTpOUTENbHBIX KOHCTPYKLMIA rpaampeH.

OunHammnyeckne Harpy3kmn OT BEHTUNATOPOB B 3KCMJlyaTauMOHHOM peXumMme, Kak npaBuno, 3Ha4YnUTenbHO npeBblillatoT
3Ha4YeHuna, pekoMeHayemble 3aBOAaMU-UIrOTOBUTENAMU U MNPUHATbIE B TUNOBbLIX MPOEKTax, NO3TOMY MNpu YyCTaHOBKE



BEHTUNATOPOB Heobxoanmo O6paTI/ITb ocoboe BHMMaHWe Ha 6anchmpOBKy M ee NpoBepKy B npoLlecce akcnnyatayunun.

Mpwn 6aJ'IaHCVIPOBKe BEHTUNATOPOB B Mpouecce 3KcnnyaTtauunn pekoMeHayeTCA NPpUMEeHATb MeTon I'IpO6HOFO rpysa.
OTOT MeTop Nerko Nno3BonsieT onpenenntb BeC U NonoXeHne ypaBHOBELLMBAKLWEro rpysa.

6.19. K rpagupHsamM OomkHbl NpegycMaTpuBaTbCca Noabe3nbl U NMOLWaaku ANd YyCTaHOBKM MOXapHbIX aBToMobunen ¢
Lenbio MCnonb30oBaHMs BOAbl BOAOCOOpHOro 6baccenHa B Ka4eCTBE pe3epBHOr0 MCTOYHUKA BOOAOCHAOXEHUSA npu noxapax
Ha obbekTe.

TeppuTOpUs, NPUMbIKaOLLAs K rpagupHAM, AOMKHA ObiTb CrniaHMpoBaHa U UMeTb TPaBsHOWM NMOKPOB My LebeHoYHoe
nokpbITUe. Bokpyr Bogoc6opHoro 6acceiHa gomkHa 6biTb acdanbTo6eToHHas nowaka WUpUHOW He MeHee 2,5 M.

XENE3OBETOHHbIE KOHCTPYKUUU

Oo6wan yactb

6.20. MNMpu Ha3HaveHun TpeboBaHun kK 6ETOHY U Xene306eTOHHLIM KOHCTPYKUMSM OOIMKHbI YYUTBHIBATLCS KOHKPETHbIE
yCrnoBuMs aKcnnyatauuu:

a) pacyeTHas 3UMHSAS TemnepaTypa HapyXHOro Bo3gyxa, onpefensieMasi Kak CpefHsAs Temnepartypa Haubonee
xonogHou natnagHeskn no CHul 2.01.01-82;

0) TEXHONMOrMYECKUA PeXnMM aKcnyaTaummn (BenMYnHbl TENNOBbLIX HArpy3okK, CE30HHOCTL paboThl rpaampeH u ap.);

B) CTeneHb arpeccuBHOro BO3AENCTBUS Ha B6eTOH ra3oBov cpefbl 1 0OOPOTHON BOAbI, KOTOPYIO CriedyeT onpeaensTb
no CHulM 2.03.11-85.

6.21. B 3aBUCMMOCTUN OT MHTEHCUBHOCTM BO3LENCTBUS BHELLHEN Cpeabl HA pa3fnyHble KOHCTPYKUMM nX nogpasnenator
Ha ABe 30Hbl:

1-9 - Hag3eMHasi 4acTb rpagupeH, kKapkacbl 1 BogocbopHble 6acceliHbl, 3a UCKMIOYEHNEM AHULL;
2-9 - oHMLWA BOAOCOOPHbIX BACCENHOB 1 (PYyHOAMEHTbI.
6.22. AHTUKOPPO3MOHHAS 3aLLMTa Kene3o0b6eTOHHbIX KOHCTPYKUMIA 0MKHA NpeaycMaTpuBaThCs:

a) ana anemMeHToB, Haxogdawmnxca B 30HEe BXOOHbIX OKOH BEHTUNATOPHbLIX U GaLleHHbIX roagupeH (Kpome cny4yaes,
Korga rpaaupHuM 3KCnnyaTupyroTcAa TONMbKO B JieTHeEe BpeMﬂ);

6) ANst BHYTPEHHMX noBepxHocTen 060no4vek BalleHHbIX rpaavpeH 1 orpaxaatoLmx KOHCTPYKLMIA 13 Kene306eTOHHbIX
naHenen BEHTUNATOPHbIX rPaavpeH.

TpeboBaHMs K Xene3o6eTOHHbIM KOHCTPYKLUAM

6.23. CHopHble xene3obeToHHbIe KOHCTPYKLUN rpagupeH AOIMKHbI cooTBeTcTBOBaTh TpebosaHnsam MOCT 13015.0-83
1 pekoMeHgauumsiM HacTosLwero MNocobus.

6.24. Mpu NPOeKTMPOBaHUN Xene306eTOHHbIX KOHCTPYKUMIA rpaamMpeH He06XoAMMO NpeayCMOTPeETb:

a) MUHMManbHOE YNCIO CTLIKOB COOPHBLIX 3N1EMEHTOB;

©) conpsbkeHne COOPHBLIX KOHCTPYKLMI, Kak npaBuio, 6e3 OoTKpbITbIX 3aknaaHbiX geTtanen. B Tex cnyyasx, korga He
yaaetcsi u3bexaTb MPUMEHEHUS OTKPbITbIX 3aKnagHblX AeTanen, 3awmTa WX W CBapHblIX COEAMHEHUN [OMKHa
Npou3BOANTLCA  KOMOWHMPOBaAHHBLIMKA  MEeTannmn3aLMoHHO-NTAaKOKPACOYHbIMU  MOKPbLITUSIMM B COOTBETCTBUM  C
TpeboBaHusamn CHulM 2.03.11-85;

B) TOMLWMHY MOHONUTHOW 06OMOYKM GalleHHbIX rpagupeH Npu OBYXPSOAHOM apMUMpoOBaHUKM - He MeHee 160 mm.
TonwuHy nons pebpucTol MNUTblI NPU OAHOPSAHOM apMUPOBAHUWM ANS OrpaKOaloLUMX KOHCTPYKLUMI BEHTUIATOPHbIX
rpagupeH - He meHee 50 mm;

r) TpeboBaHUA K HaMMeEHbLUEN [OMNyCTUMOW (MO YCroBWMsIM pacyeTa) MpoYHOCTM OGeToHa 000MoYKM OBalleHHbIX



rpaguvpeH, KoTopyto OeTOH [OoImKeH Ha6paTb K MOMEHTY OKOHYaHWA ero nporpesa B 3UMHUX YCINOBUAX WUITN CHATUA
OI'IaJ'Iy6KVI B JleéTHee BpeMA,

JJ,) Tpe6OBaHVIF| K noaroToBke HOBerHOCTeVI LiBOB 69TOHVIpOBaHVIﬂ, a TakKKe K KOHCTPYKUUM 3TUX LLUBOB;
e) KOHCTPYKTMBHbIE pelleHna B obornoykax OGallueHHbIX rpaguvpeH, nossondwwne BbINONHUTL OCMOTPp U
FIpO(pVIﬂaKTVI‘-leCKI/IIZ PEMOHT B npouecce aKkcnnyatauuu, yCTpOVICTBO nnowaaok, 3aknagHblX afieMeHTOB AnA NoABECHbIX

NoneKk n 1.n.

6.25. TonwwmHa 3awmTHoro crosi 6etoHa ansa paboyer apMaTypbl AOMKHA NPUHUMATLCS Mo Tabn.17.

Tabnuua 17

OnemeHTbl KOHCTPYKUMI TonuwuHa 3awmtHoro cnos 6eToHa angd
pabouen apmatypbl, MM, HE MeHee, B
KOHCTPYKUMSIX

C60prIX MOHOJIUTHbIX

[MNnUTbI N CTEHKM TONLUWUHON, MM:
£100 20 25
> 100 25 30
Banku n pebpa BbICOTON, MM:
<250 25 30
2250 30 35
KonoHHbI ¢ 6onbLuert CTOPOHON CeYeHns, MM:
< 250 25 30
2250 30 35
OHuwa BogocbopHbix 6acceriHoB 1 hyHOAMEHTbI:
npv Hanm4mm 6€TOHHON NOATOTOBKN 35 35

npuv oTCYTCTBMU BETOHHOW NOATOTOBKM 35 70

TonwwmHa 3awmTHoro crnos 6eToHa ANSA TOPLOB NPOAOIbHBIX Y MONEPEYHbIX CTEPXXHEWN apMaTypPHbIX KapKacoB U CETOK
(Npw oTCyTCTBMM CneumnanbHbIX 3aLMTHLIX MEPOMPUSATUAIA) A0IMKHa ObiTb BO BCEX 3r€MEHTax KOHCTPYKUuA He meHee 10
MM.

6.26. LLnpunHa pacKpbITUs TPELUH B kene306eTOHHbIX KOHCTPYKUMSAX HE AOMKHA NpeBbilaTh BENUYUH, NPUBEAEHHbIX
B Tab6n.18.

Tabnuua 18

MpepenbHO gonycTumas LWnprHa KpaTKOBPEMEHHOTO U ANUTENBHOMO PackpbITUS
TPEWWH Hopp] U e ONSA HEHANPATraeMon apMaTypbl ANeMeHTOB
KOHCTPYKLUWA, MM

OneMeHTbl PacueTHasi 3uMHsst TeMnepaTypa Hapy>HOro Bo3ayxa (cpegHsisi Hanbonee
xonogHoun natugHesku), °C (no CHul1 2.01.01-82)




HWxe MUHyc 20 MuHycC 20 1 Bbile
1-9 30Ha 2-91 30Ha 1-4 30Ha 2-91 30Ha

KOHCTPYKLNIA KOHCTPYKLWIA KOHCTPYKLWIA KOHCTPYKLUIA

C nonHocTbo - — _ _
s =0,1 s =0,15 s =0,15 s =0,2

DACTSHYTBIM arel arel arel arel
ceyeHnem @ p27=0,05 Zppe2=0,1 Zepe2=01 @epe2=0,1
C yacTtn4yHo - - - _

ot =0,15 ot =0,2 ot =0,2 o =0,3
oKaTLIM arel arel arel arel
ceueHuem ope2=0,1 @ere2=0,15 @ere2=0,15 @Bepe2=0,2

[Mpu pacyeTe aneMeHTOB Xene3o6eTOHHbIX KOHCTPYKLUUA MO PacKpbITUIO TPELUMH He AOMXKHbI y4uTbiBaTbCA 0CObble
Harpysku 1 Bosaencteus (no knaccudpmkauum, npuHaton B CHull 2.03.01-84). MNpu pacyeTe 6awwHn rpagupeH Ha ocobble
Harpysku BETPOBYIO Harpy3ky criegyet npuHumaTth B pa3mepe 30% pacyeTHOro 3Ha4eHnst CKOPOCTHOrO Hanopa.

TpeboBaHNA kK 6€TOHY N 6eTOHHOM cMecUu

6.27. BeToH AN COOPHBIX 1 MOHOMMUTHBLIX KOHCTPYKLMI JOMMKEH OTBEYaTh TpeboBaHMAM, U3NoxXeHHbIM B Tabn.19 n 20.

Tabnuua 19
Pexum PacyeTtHas MuHMManbHbIe MapkK 1 knaccbl 6eToHa B Bo3pacTte 28 Bopoue-
aKcnnyarauum 3UMHSASA OHen no MEHTHOEe
rpagupeH Temneparypa OTHOLLEHNEe
Hapy>KHOro (B/LL), He
BO3ayxa bonee
(cpepHssa
Hanbonee
XxonogHomn
NATUOHEBKW)
no CHwul
2.01.01-82
MOpPO30- BOIOHE- NPOYHOCTY Ha CxaTue B
CTOWKOCTM npoHuLa- KOHCTPYKUMSIX
emMocTu
cHopHbIX MOHOJUTHbBIX
1. NMonepemeHHoe
3amMopaxunBaHue 1
oTTauBaHve B
BOZOHACHILLEHHOM
COCTOSIHUW:
a) HaA3eMHbIX Hwxe MuHyc F400 w8 B30 B25 0,40
KOHCTPYKUNIA 40 °C
(KpOME BbITSKHbIX
GalueH rpaampeH)
W CTEH
BOAOCOOPHbIX
baccenHoB npu
Tennosoun
Harpyske B 3UMHee
2
BpemMsi Ha 1 m
nnowaamn
opowenus 209




ThiC. KX (50 ThIC.
Kkan/J) n 6onee

6) To Xe, nNpu
TEennoBoun
Harpyske MeHee
209 ToIC. KXk (50
ThbIC. KKan/u)

B) BbITSKHbIX
OalleH rpagupeH

2. dnunsogunyeckoe
3amMopaxvBaHue 1
oTTauBaHWe OHULL,
BOAOCHOpPHbIX
6acceliHoB:

a) npw TENMoBoWn
Harpyske B 3umMHee

2
Bpemsi Ha 1 M
nnowaam
opoLueHnst
209 Tbic. kx (50
ThIC. KKan/v) n
bonee

Hwxe MuHyc
30 °C po
muHyc 40 °C
BKITHOM.

Hwxe MuHyc
20 °C po
muHyc 30 °C
BKITHOY.

Mwunyc 20 °C
¥ BbllLe

Hwxe MuHyc
40 °C

Hwxe MuHyc
30 °C po
muHyc 40 °C
BKIHOY.

Hwxe MuHyc
20 °C no
muHyc 30 °C
BKITHOM.

Mwunyc 20 °C
W BbllLe

Hwxe MuHyc
20 °C

Mwunyc 20 °C
W BbiLLe

Hwxe MuHyc
40 °C

Hwxe MuHyc
30 °C oo
mMuHyc 40 °C
BKITHOY.

Hwxe muHyc
20 °C po
muHyc 30 °C
BKITHOY.

MunHyc 20 °C

F300

F200

F100

F400

F400

F300

F200

F400

F300

F200

F150

F100

F50

w8

w8

w8

w8

w8

w8

w8

w8

w8

W6

W6

w6

W6

B30

B30

B25

B30

B30

B30

B30

B30

B30

B25

B25

B20

B20

B25

B25

B20

B25

B25

B25

B25

B25

B25

B25

B20

B20

B20

0,40

0,40

0,45

0,40

0,40

0,40

0,40

0,40

0,40

0,45

0,45

0,50

0,50




1 Bbllle

0) To Xe, MeHee Hwxe mMuHyc F300 ws8 B30 B25 0,40
209 ToIC. KXk (50 40 °C
ThIC. KKan/v)
Hwxe MuHyc F200 W6 B25 B25 0,45
30 °C po
muHyc 40 °C
BKITHOM.

Hwxe MuHyc F150 W6 B25 B20 0,45
20 °C po
muHyc 30 °C
BKITHOM.

Mwunyc 20 °C F100 W6 B20 B20 0,50
1 Bbile

MpumevaHne. Mapkn OeToHa MO MOPO3OCTOMKOCTU AaHbl Ans coopyxeHuih |l knacca otBeTcTBeHHOCTW. [ns
coopyXeHui | knacca OTBETCTBEHHOCTM Mapku GeToHa MO  MOPO30OCTOMKOCTU AOSMKHbI OblTb MOBBIWEHbI Ha OOHY
CTyneHb, a Ansa coopyxeHun |l knacca OTBETCTBEHHOCTU MOHMXXEHbI HA OAHY CTyMNeHb, HO He Hmke F50.

Tabnuua 20

YpoBeHb 3KCMnyaTauMoHHbIX Mapka 6eToHa No MOPO30CTOMKOCTU, MPUHUMAEMBIE MO

HanpsKeHu cxxatns 6eToHa Tabn.19

KOHCTPYKUMI B AONsIX B,y

F50 F100 F150 F200 F300 F400

Jo 0,20 F50 F100 F150 F200 F300 F400
Cs. 0,20 0o 0,40 F50 F75 F100 F150 F200 F300
" 0,40 " 0,55 F50 F100 F150 F200 F300 F400
" 055 " 0,65 F100 F150 F200 F300 F400 F500
" 065 " 0,70 F150 F200 F300 F400 F400 F500

[na oMOHONMYMBAHMSA Y3NOB U CTLIKOB CrieAyeT NPUMEHSITb BETOHbI NPOEKTHOro Kracca no NPOYHOCTM M Mapok Mo
MOPO30CTOMKOCT U BOOOHENPOHMLAEMOCTN HE HWXKE Kracca U Mapok 6eToHa OCHOBHbIX KOHCTPYKLMI, eCrnv Knacc ero
no npoyHoctTn Ha cxatne B30 u Bblwe. [ANa KOHCTPYKUMI C Kraccom GeToHa no MpOYHOCTM Ha coxatue Huxke B30
OMOHOMMUYMBAHME OOMKHO OCYLLECTBNSATLCA C MapkaMun Ha CTyMeHb Bbille Mapok 6eToHa OCHOBHOW KOHCTPYKLMK.

6.28. Pacxon uemeHTa B 6eTOHHOM cMecu OomKeH 6blTb He Bonee 450 Kr/m 3

6.29. Pacxon Boabl B 6eTOHHOW cMecu JormkeH ObiTb He 6onee 180 n/m 3

6.30. MNMpn HasHa4YeHUM NOABMXKHOCTU U XKECTKOCTU GeToHHOIN cmecu cnegyet yudnTbiBaTb npenenbHble 0onyCTUMbIe
nokasaTtesnn NnoaBMXHOCTU M XeCTKOCTK CMeCHU, npmnBegeHHbIE B Tabn.21.

Tabnuua 21

XXene3obeToHHbIe MoaBMXHOCTL OETOHHOW cMecu YKecTkocTb GETOHHOM cMecK Mo
KOHCTPYKLM (ocagka koHyca), cM, He 6ornee TEXHUYECKOMY BUCKO3UMETPY, C,
He MeHee



C6opHble 1 40 (npu yknagke 6eTOHHOM cmecu
C Npurpysom)

2 25

MoHonuTHbIE 8 10

MpumeyaHne. TlpuUMeHeHne XeCcTKnx OETOHHBLIX CcMmeceNn pekomeHgyeTca nub npu  ycrioBumn obecneveHus
BO3MOXHOCTUN Ka4eCTBEHHOIo UX yNJIOTHEHUA.

TpeGOBava K MmaTepuanam ansa npurotToBrieHnsA 6eToHa

6.31. MaTtepmanbl ans npurotoBneHus 6eToHa OomkHbl oTBeYaTbh TpebosaHusaM FOCT 4795-68, npeabaBnsieMbIM K
MaTepuanam ansi 6eTOHOB KOHCTPYKLIMI 30HbI MEPEeMEHHOro ropu3oHTa BoAbI.

6.32. [Iina 6eToHa KOHCTPYKUMA 1-M 30HbI rpagupeH crneayeT NPUMEHATb CynbaTOCTOWKUIA NOPTNaHALEMEHT Mo
FOCT 22266-76.

6.33. [Ona ©6eToHa KOHCTPYKUMA 2-i 30HbI [JOMNycKaeTCs MNpUMEHEHWe LEeMEeHTOB Mapku He Hwke 300,
ypoBneTteopsiomx TpebosanHuam FTOCT 10178-76.

6.34. [na 3aMOHONMMYMBaHWA CTbLIKOB cregyeT MpuMeHaTb 6eToHbl Ha LUemeHTax, NpeayCMOTPEHHbIX Ans
N3roTOBMEHMS KOHCTPYKLUMIA, B COOTBETCTBUM € NN.632 1 633 HacToswero Nocobus.

I'IpmmeHeHme ansa aTnx 6eToHoB pacwumparowmnxea n 6e3yca,qqub|x LemMeHToB HeaonyCcTumo.

6.35. lMpu BbibOpe Buaa uUemeHTa AnNst GETOHOB KOHCTPYKUMIA criegyeT yyYuTbiBaTb Hapsily C pekoMeHOauusiMu,
M3NnoXeHHbIMM B Nn.6.32-6.34 HacToswero [lMocobusi, arpeccuBHOCTb BOAbl - cpedbl B cooTBeTcTBMM co CHwul
2.03.11-85.

6.36. 3anonHuTenn 6eToHa JOMMKHbI ObITb YNCTBIMK, 06NagaTe NOCTOSTHCTBOM 3€PHOBOrO cocTaBa. He ponyckaeTtcs
npuMeHeHne HepPaKUMOHMPOBAHHBIX M 3arpsi3HEHHbIX 3aMNONHUTENEN, a Takke rpaBMNHO-NEeCYaHbIX CMECeN.

6.37. Menkuin 3anonHuTenb (NECOK KBapLEBbIA) OOMKEH MMETb MOAYfb KPYMHOCTU He Huxe 2,5, a Konum4ecTBo
COLEpKaLUMXCA B HEM MbINEBUAHbIX, UMUCTbIX U FMIMHUCTBIX YacTul, onpeaensieMblX OTMyYMBaHWEM, [AOMYCKaeTcs He
6onee 1%.

MpumeyaHme. Mpu COOTBETCTBYIOLEM TEXHUKO-3KOHOMUYECKOM OBOCHOBAHMM MOXET ObiTb AOMNYLLEHO NPUMEHEHVe

MENKOro 3anonHUTeNs ¢ Modynem KpynHoCTh He Huxke 1.7.

6.38. KpynHbiii 3anonHuTens (webeHb, rpaBuin) B 3aBUCMMOCTY OT HambonbLUero pa3mepa 3epeH AOMKEH COCTOATb U3
2-3 dpakumin n cooTBETCTBOBaTL Tabn.22.

Tabnuua 22
XapaKkTepucTuka KpynHbIX 3anosTHUTENEN KOHCTPYKUUA 6eToHa - [ns 6eToHa 30H KOHCTPYKLUMIA
rpaBus u WwebHs (cm. n.6.21)
1-n 2-n
KpynHbi 3anonHuTens JOMKeH ObiTb M3 HEeBbIBETPUBLUMXCS 120,0 80,0
U3BEPXEHHbIX MOPOA* (Hanpumep, rpaHuT, CUEHWUT, OUOPWUT) C (1200) (800)

BpEeMEHHbIM conpoTtuBrieHnem cxaTtuio 06pa3LI,OB B

2
BOJAOHAChILLEHHOM cocTosiHun, MlMa (krc/cm ™~ ), He MeHee

MpoyHocTb (pobuMocCTb B uMnuMHApe) rpaeust u WwebHs Op 8 Op 8

CopepxaHue 3epeH B rpaeum cnabbix nopogd, % (no macce), He 5 10



bonee

CopepxaHue UrnosaTbiX U NewaaHbIX 3epeH rpaBust U LLebHs, 5 10
% (no macce), He bonee

BogonornouweHne maTepuana - 3epeH webHa n rpasus, % (no 0,5 2
mMacce), He bonee

. 3 2,6 2,4
O6beMHasi macca ropHon nopogpl (3epeH), r/cMm™ , He MeHee

CogepxaHue B rpasum 1 WwebHe NblNeBUAHbIX, WAUCTbIX W 0,5 1
FMWHUCTBIX YacTuy, onpegensiemMoe oOTMy4duBaHueM, % (no
macce), He bonee

* NS 2-1 30HbI KOHCTPYKLMIA rpaampeH AonyckaeTcs NPUMEHsTh WebeHb U3 meTamopduyeckux nopoa.

CooTHOLWeEHMe hpakuuii KpynHOro 3anonHutens B OeToHe npu pasnuyHonM Haubonblienh KpPynHOCTU 3epeH
ycTaHaBnueaeTca noabopom. PekoMeHayemble COOTHOLWIEHUS dpakuuy KpymHOro 3anonHuTens 6etoHa npuBedeHbl B
Tabn.23.

Tabnuua 23
HaunbGonbLuas KpynHOCTb 3€peH, CooTHoLEeHNE dpaKLmMIi KpyNHOro 3anonHutens 6eToHa, %, npu mx
MM pa3mMepax, MM
5-10 10-20 20-40 40-70
20 25-50 50-75 - -
40 25-30 20-30 40-55 -
70 20-25 15-20 - 50-65

[ns 6eToHa, NpMMEHAEMOro Ansi 3aMOHONMNYMBAHNS CTbIKOB COOPHBIX 31IEMEHTOB KOHCTPYKLWI, OOMKEH MPUMEHATLCS
KPYMNHBIA 3anonHuTenb ¢ Hanbonbwmnm pasmepom 3epeH 10 mm.

6.39. [na ynyyweHuss TEXHONOrMYECKMX CBOWCTB OGETOHHOW CMecH, MOBbIWEHUS MOPO30CTOMKOCTM U
BOZOHENPOHMLI@eMOCTM GeToHa cneayeT BBOAUTL B OETOHHY0 CMEeChb NOBEPXHOCTHO-aKTUBHbIE OpraHuyeckne obaBku B
cootBeTcTBMM ¢ TOCT 24211-80.

6.40. NpumeHeHne xnMmuyecknx AobaBoOK B kKa4ecTBe yckopuTenen TBepaeHns 6eToHa (B BUAE Conewi anekTponuToB),
npeaHasHa4YeHHoro Anst U3rotToBNeHnst COOPHbIX U MOHOMUTHBIX KOHCTPYKUMIA rPaaupeH, He AonycKaeTcs.

6.41. Boga ans npurotoBneHms 6€TOHHOW CMecK, ANs NPOMbIBKU 3anofTHUTENEN, a Takke AN1s NOMNBKN TBEPAELLErO
6eToHa gomkHa oTBeYaTb TpebosaHusam FOCT 23732-79.

TpebGoBaHUsA K TEXHONOIrMU NPUTrOTOBIIEHUA GETOHHOM CMecH,
M3roTOBJIEHUIO U34EeNIMA U K NPOM3BOACTBY paboT

6.42. OTOpMOBaHHbIE 3EMEHTbI COOPHBLIX KOHCTPYKLUMIA FpaavpeH AOMKHbI TBEPAETb B €CTECTBEHHO-BAXHOCTHbLIX
YCINOBUSIX UNW C NPUMEHEHNEM NPONapUBaHus.

Ons 3NeMeHTOoB 1-n 30HbI KOHCprKLWIVI pekomMeHayeTca npegycmatpuBatb  TBEepaeHue beToHa B
€CTeCTBEHHO-BTaXXHOCTHbIX YCIOBUAX NpU NONOXUTENBHON TemMneparype ¢ ogHoBpeMeHHbIM 06UNbHbIM yBIaXXHEeHneMm,
nocne 0AHOAHEBHOIO TBEPAEHUS B YCIOBUAX, HE A0MYCKaOLWNX BbICbIXaHUS MOBEPXHOCTEN U3Lenns.

6.43. Pexxvm nponapvBaHus areMeHTOB COOPHbIX KOHCTPYKLUMIA AOIMKEH ObiTh crieayoLwmm:



a) oT(opMOBaHHble U3OenuUsl OO TEennoBMaXXHOCTHOW 00paboTku credyeT BblAepkuBaTb He MeHee 5 4 B
oTanMBaeMOM MOMELLEHUN MPU MONOXUTENbHOW TemnepaTtype (He Hwke 5 °C); npu BBeAeHWM B GETOHHYO CMechb
rasoobpasylowmx, BO3AYXOBOBMEKAOWMX WAM  nnactTudumumpylowmx nobaBok, a Takke npu  NpUMEHEHUM
nnacTuUUMPoBaHHbIX U TMAPODOOHbLIX LLEMEHTOB BPEMSI NPeABapUTENbHOMO BblAepKMBaHWUSA U3AENUA OOMKHO ObiTh He
MeHee 8 y;

©) B nponapo4HOn Kamepe TemnepaTypy crnegyeT nosbiwaTb nnasHo o 50 °C ¢ yBenuyeHuem He 6onee yem Ha10 °C
B 1 4 Ansa M3genuin, n3rotaBnmnBaembix M3 6ETOHHON CMECK C 0caaKon KOHyca A0 2 cM, U He Bonee Yyem Ha 15 °C B 1 4
AN U3Lenui, N3rotTaBnmMBaeMblx N3 GETOHHOWM CMecK ¢ ocaakow KoHyca Ao 1 cm.

Mpn TemnepaType 50° C w3penust HaanexuT BblAepxkuBaTb 2-3 4, 3aTeM MNaBHO NOBbIWATL TemnepaTypy
nponapoyHor kamepsbl (No 10-15 °C B 1 4) 4o TemnepaTypbl N30TEPMUYECKOTO Nporpesa, T.e. Ao 70 °C;

B) NPOAOMXUTENBHOCTb M30TEPMUYECKOro MporpeBa U34enuin B 3aBMCMMOCTM OT BuAa LEMEHTa M MOABWXHOCTU
OETOHHON CMecu peKOMEHAyeTCs YyCTaHaBnMBaTb OMbITHBIM NyTEM W3 pacyeTa AOCTUXKEHUS O6EeTOHOM K KOHLY
nponapuBaHunsi He meHee 70% NPOEKTHOro Knacca no NPOYHOCTU Ha CxXaTue;

r) nponapuBaHve crieqyeT npousBoauTb B Ge3HanopHbIX Kamepax B Cpefe HaCblEHHOro Bnaro Bo3fyxa npu
oTHocuTenbHon BnaxHocTn 100%; cyxon nap ¢ n3bbITouHbIM AaBneHnem cabiwe 0,05 MIMa gomkeH nponyckaTbes Yepes
BOZY Npu BbICOTE crnosi Boabl He MeHee 20 cM;

) CKOPOCTb CHWXEHWUs1 TeMnepaTypbl NOCMNe OKOHYaHWs M30TEPMMYECKOro Mporpeea OO TemnepaTypbl, NPU KOTOPOM
npou3BoANTCA pasrpy3ka kamepsbl, He AomkHa npesblwaTb 10-12 °C B 1 4; pa3rpysKy kamepbl criegyeT Npov3BoanTb Npu
nepenage Temneparyp Bo3gyxa B kamepe u B Lexe He 6onee 20 °C;

e) nocrne BbIFPY3KM W34eNWst U3 Kamepbl CKrMagpiBaldT W BblaepkuBaiT He wMeHee 10 cyT netom B
€CTECTBEHHO-BMaXHOCTHBIX YCMOBKSAX, @ 3MMOW - B NOMELLEHUN NMpu TemnepaTtype Bo3gyxa He Huwke 10 °C, npu aTtom
Heo6X0AMMO NOCTOSIHHO NOAAEPXKMBATbL U3AENME BO BNAXHOM COCTOSHUN.

6.44. Pacnanybka anemMeHTOB COOpPHbIX KOHCTPYKUMIA OOMKHa MPOU3BOOUTBECA TOMBKO NOCMEe MX TEMNOBMaXXHOCTHOM
06paboTku, a Nnpu TBEPAEHUN B €CTECTBEHHbLIX YCMOBUSIX - HE paHee ocTuxeHus 6eToHom 70% MpOeKTHOro knacca
©eToHa No NPOYHOCTU Ha cXaTue.

6.45. MpoyHOCTb OeTOHa M3aenui, OTNycKaeMblX 3aBOAOM-U3roToBUTENEM, JOMKHA ObiTb He MeHee 100% npoekTHoro
Krnacca no Npo4YHOCTU Ha cxKaTue.

CTAJIbHbIE KOHCTPYKUUA

6.46. CTanbHble KOHCTPYKLMK rpaavpeH cnegyeT NpoeKTupoBaTh B cooTBeTcTBum co CHuMM 11-23-81.

6.47. Mapku cranen Ana KOHCTpykumi criegyeT npuHuMaTe no CHwll 11-23-81 B 3aBMCMMOCTM OT pacyeTHOMn
TemnepaTtypbl HAPY)XHOro BO3ayxa, Npu 3TOM cneayeT OTHOCUTL:

K rpynne 1 - KOHCTPYKUMK purenen, 6anok 1 doepm nogd BeHTUNSTOPbI;
K rpynne 2 - KOHCTPYKLMM Garnok NoKpbITUiA U NepekpbITUiA (KpoMe 0GCIYyXUBaKOLLMX NIOLWAAoK);

K rpynne 3 - KOHCTPYKLUMKN KapKaca (CTOMKM U KOMOHHbI, OMOPHbIE NMAWTLI, KOHCTPYKLMKU, NOAAEPXKMBAIOLLME OPOCUTENb
1 BOAOpacnpeaenuTenibHy0 CUCTEMY, KOHCTPYKLUK BOJOCOOpHOro 6accenHa);

K rpynne 4 - KOHCTPyKUMM dhaxBepka, CBSI3el, OrpakaeHwui, naTpyGKoB rpaavpeH, Nnowaaok W NecTHWU Ans
o6cnyxuBaHus.

Mapkn cTanu [Ans KapkacoB BbITsDKHbIX OalleH GalleHHbIX rpagupeH cnegyet MNpUMEHATb Mo 2-  rpynne
cooTtBeTcTBeHHO CHul 11-23-81.

MpeanoytuTenbHble Mapky cTanen COOTBETCTBEHHO rpynmnamM KOHCTPYKLMIA:
ana 1 rpynnel - 10r2C14, 15XCHLA;

"2 " - BCT13CI15, BC13CI16, 18ITIC;



"3 " - 18KT1, BCT3r1C6, 10Ir2CH1;
"4 " - 18K, BCT3KI12

[na aneMeHTOB KOHCTPYKLMWN, 3KCNiyaTUPYLUMXCH B TPYAHOQOCTYMHbIX NGO HeAoCTynHbIX, 6e3 gemoHTaxa
obopygoBaHus, 30Hax, criegyeT npumeHsTb ctanu mapok: 10M2C14, 15XCHA, 10XCHA. Mpy TeXHUKO-3KOHOMUYECKOM
060CHOBaHUM AM1A Takux KOHCTPYKLMI cnegyeT Takke NPUMEeHsTb Hepxkasetowwyto ctanb Tuna X13 ana obecneyveHus 6es
OKpacku JONTOBEYHOCTU KOHCTPYKLMIA HE HUXKE [ONTOBEYHOCTM KOHCTPYKLMIA TEXHONOrMYeckoro obopyaoBaHus.

6.48. PacueT KOHCTpyKUWIA criegyeT NpousBoanTb B cooTBeTcTBMM co CHuMIM 2.01.07-85 n CHwuI 11-7-81.

Kpome OObIYHbIX MOCTOSIHHBIX W TEXHOJNOTMYECKNX Harpys3ok (CM. O6LL|,yI-O l'laCTI:), npun pacyertax Heobxoanmo
y4nTbiBaThb aBapMVIHy}O Harpysky (OprIB nionactn BEeHTUNATopa u 06]'IelJ,eHeHVIe). OGnepeHeHne MoXeT BO3HUKHYTb
npakTn4yeckn B nobom mecte Kapkaca rpagmpHu, HO Hanbonee BEpOATHblE MeCTa obnegeHeHWs - 30Ha OKOH Ana Bxoda
BO3AYLLUHOro NnoToKa.

M3 onbiTa NpOEKTMPOBaHMS 1 SKCMNyaTaumMmn BEHTUNATOPHLIX FPaaMpeH Npu CpeaHel 3MMHen TemnepaType Hanbonee
XONOAHOW MSATUAHEBKM Hxke MuHyc 10 °C Kak Ana kapkaca B LENoM, Tak WM AN OpOCUTENs, MOXHO NPUHMMAaTh

o . 2
pacyeTHy0 paBHOMEPHO pacnpefernieHHy Harpysky oT obrneaeHeHus no Bcen nnowaam opocutensa pasHon 200 kr/m

o o 2
Mpu Temnepatype ot muHyc 10 go muHyc 5 °C 3Ty Harpysky MOXHO npuHumatb pasHoi 100 kr/m = . Mpu Temnepartype
BbllLe MUHyC 5 °C Harpysky oT obnefeHeHns MOXHO He yunTbiBaTb. Harpysky ot obrnegeHeHunst He cnegyeT yunTbiBaTh U
NPV HanM4yMmn NPOBEPEHHbIX NPAKTUKOM HaZeXHbIX cnocoboB NpeaoTBpalleHns obpa3oBaHns nbaa.

6.49. lNpn NPOEKTMPOBaHWM KapKacoB crnedyeT, Kak MpaBuio, y4uTbiBaTb MPOCTPaHCTBEHHYyl0 paboTy kapkaca C
nepegayen ropusoHTanbHbIX BO3AENCTBUIA Yepe3 XeCTKMe OWCKM B YPOBHE MOKPbITUS M MEPEeKpbITUS Ha XXecTkue
CBSA3€Bble TOpLbl M BepTMKarnbHble CBS3N B MPOAONLHOM HanpasneHum (4epT.86 un 87).

:}|)i ‘\"‘4'\

;

YepT.86. Cxema cTarnbHOro kapkaca kanesnbHoW rpagupHu ¢ CEKLUSIMN
pasmepoM 12* 16 m

1 - BeHTUNATOp 2Bl 70; 2 - nnockoe nepekpbiTue



YepT.87. Cxema cTanbHOro kapkaca nneHOYHOW rpagaupHu
C cekumMamm pasmepoM 12* 12 M 1 HaCOCHO cTaHuume

1- BeHTundatop 2Bl 70; 2 - koHdYy30pHOE NepekpbIThe

lMpn 3TOM CTOMKM (KOMOHHBI) KapKacoB CreAyeT BbIMOMHATE B OCHOBHOM C  LUAPHUPHBLIM MNPUMbIKAHWEM K
dyHOaMeHTaM 1 purensiM NoKpbITUS.

[ns KapkacoB BEHTUNATOPHbIX rPaAMpPeH Nnowaabio opowenns 144 m 2 n 6ornee kaxgomn cekuun (TMMNoBbIe NPOEKTHI)
BO3MOXHa [pyras cxemMa KOMMaHOBKW KapKacoB - LeEeHTpanbHbIA Kene3obeToHHbI aneMeHT (6awHa wnu ctond
KpecToobpa3HOro ceyeHusl), BOCMPUHMMAIOLLMA BePTUKaNbHYI0 Harpysky OT BEHTUNATOpPa, Kapkac, O0b6bedMHEHHbIN
XKECTKMMMW ANCKaMn CO CBA3EBbIMW TOpLAMMW U BEPTUKANbHBIMU CBA3AMM B MPOAOMLHOM HanpaBneHWn, BOCNpUHUMaeT
BCE ropu30oHTanbHbIe BO3OENCTBMSA (BETPa, QUHAMUYECKME 1 aBapyHble, CENCMUYECKME Harpy3Kkm).

6.50. B rpagupHsx nnowagpto opoLleHuns 64 m 2 1 6onee Kaxaoun cekummn crneayeT NpUMEHSATb OHOSIPYCHYIO CXEMY C
KOH(PY30PHbIM MOKPLITUEM.

OpHosipycHasi cxema rpagvpeH No3BoNseT:

CHW3UTb MaTepUanoeMKoCTb;

MOBbICUTE MPOU3BOANTENBHOCTb;

NOBbLICUTb HaAEXHOCTb OOLUMBKM rpafiMpeH 3a CYeT 3HAYUTENbHOrO COKpalleHUs MECT NPOTbIKaHUS OBLIMBKU
aNemMeHTaMy MepeKkpbITUA, KOTopble B OOHOSIPYCHOW rpaguvpHe KpenaTca He K CToMkaM Kapkaca, a noaBelleHbl K

6anoyHom KneTke B ypOBHE HM3a KOH(Y30PHOIO NMOKPLITUS.

6.51. BepTukanbHble CBSA3M B NPOAOSIbHOM HarnpaBfeHUN SOMKHbI ObITb BbINOMHEHbI B OBYyX naHenax KaXkgom ocu u
yCTaHaBnnBaTbCA Ha 6ontax B 30HAaX CMEHbl UMK PEeMOHTa TexXHOoJ1orn4eckoro 060py,CI,OBaHMﬂ, yTo obecneuynBaet



HEM3MEHSIEMOCTb COOPYXEHWSI MPU NPOBEAEHWUM BbIlLEyKa3aHHbIX paboT TONMbKO MpU OAHOW NaHeNu BepTUKanbHbIX
cBA3en.

6.52. YuutbiBas, 4TO MeTannuyeckue KOHCTPYKUMKN TpagupeH HaxogATCA B BeCbMa He6J'IaFOI'IpVI$|THbIX ycnoBuax
SKCnnyaTtaunn (BbICOKaﬂ BNaXHOCTb, yCVIJ'IeHHbIVI NPUTOK chnopo,u,a), npu  NpoeKkTunpoBaHNA Heobxoanmo
npegycMatTpuBaTb KOHCTPYKTUBHbIE MEePONpUATUA, HanpasfieHHble Ha CHMXeHWe KOPPo3nun, a UMEeHHO!:

3M1IEMEHTbI Kapkaca AOIMKHbI OblTb BbIHECEHbI U3 30HbI HEMOCPEACTBEHHOIO YBNAaXHEHMs (Tam, rae 370 BO3MOXHO) U
UMEeTb AOCTYN AMs OCMOTPa U OKpacKu;

BCE 3MEeMeHTbl Kapkaca, kak npaBuno, MPOEKTUPYHOTCS CrMOLHOCTEHYATbIMU (M3 MPOKATHLIX U THYTHIX OTKPbITbIX
npodunen);

COCTaBHble 3fieMeHTbl He OO0 KHbl UMEeTb TaBPOBbIX ceyeHun m3 ABYyX YroJsikoB, ABYTaBpPOBbIX - U3 ABYX LUBENNEepos,
KPEeCTOBbIX - U3 YeTbIpeX Yrosikos 1 1.4.

6.53. BHyTpeHHASA NMOBEPXHOCTb 3MIEMEHTOB MX 3NEKTPOCBApHbIX TPYO MnuU rHyTOCBapHbIX npodunen JomkHa 6biTb
repmeTusnpoBaHa.

6.54. MoOHTaxHble COeAUHEHUs] OCHOBHBLIX 3TIEMEHTOB KapKacoB rpagvpeH (purens, depmbl, KOMOHHbI, H6anku nog
BEHTUNATOP) CreayeT BbIMOMHATh, Kak NpaBunio, CBapHbIMW UMM Ha BbICOKOMPOYHbIX 6omnTax. MoHTaxHble coeQnHeHns
BTOPOCTENEHHbIX 3NEMEHTOB Kapkaca (purenu axeepka, NecTHUUbI, Nnowaakn obcnyxuBaHus, cBasu) - Ha GonTtax
HOpManbHOW MPOYHOCTM.

6.55. C uenbio NOBbLILEHNST KOPPO3MOHHOW CTOMKOCTM COEAMHEHUI MOHTaXHble OONTbl MOCME MOHTAXHOW CBapKu
JonycKkaeTcsl He 4eMOHTUPOBaTh.

6.56. M3roToBreHWe M MOHTaX METanfOKOHCTPYKUMI Kapkaca rpagvpeH criedyeT Mnpou3BOAWTb YKPYMHEHHbIMK
6nokamun. Bce HanmbiBbl OT 3aBOACKMX M MOHTaXHbIX LUBOB AOSXHbl ObiTb 3ayulleHbl nepes HaHeCeHVWeM 3alUMTHbIX
NaKoKPaCOYHbIX NOKPLITUN.

6.57. B KOHCTpyKUMSX CO CBapHbIMWM COeAMHeHusMM criegyeT obecnedmBaTb CBOOOAHBIN AOCTYN K MecTam
BbINOMHEHUS CBAPHbIX COEAMHEHUI C Y4ETOM BblOpaHHOro cnocoba n TEXHONOrMM CBapKy.

6.58. MpumeHeHMe OHOCTOPOHHMX U MPEPBLIBUCTbIX LLIBOB HE AOMycKaeTcs.

6.59. B nUCTOBLIX KOHCTPYKLMAX KOHGY30pa U Anddysopa crieqyeT, kak npaBuno, NPUMEHATb CBapHble coeanHeHNst
BCTbIK. CoeanHEHME NNCTOB TOMLUUHON 5 MM U MEHEE, a TakKe MOHTaXHble COeaUHEHNs JonyckaeTcs npegycMaTpuBaTb
BHaXIECTKy.

Pasmep HaxXNeCTKM JOIMKEH OblTb HE MEeHee NATU TOMLWMH Hanboree TOHKOro u3 cBapmMBaeMbIX 31EMEHTOB.

6.60. lNpwu KOHCTPpYUpoBaHUM NUCTOBbLIX KOHCprKLI,MVI Heobxoommo npegycMatTpuBatb MHAOYCTpUanbHbie MEeTOObl UX
M3roToBJ1IEHUA N MOHTaXa nyTeM NnpuMeHeHnsA:

TNINCTOB U NEHT GoNbLUNX Pa3MepoB;

packposi, obecneynBarLLEero HauMeHbLLEee KONMYECTBO OTXOAOB;
aBTOMAaTM4YECKON CBapKW;

MWUHUMAnNbHOMO YMCIia CBapPHbIX LUBOB, BbINOMHAEMbIX NPU MOHTaXe.

6.61. B uensx obecneyeHus npOTMBOI'IO)KapHOIZ 6e3onacHoCTU CBapo4Hble pa6OTbI cnepyeT BbINOJIHATb 4O MOHTaXa
BO3ropaemMbiX 3yIieMEeHTOB CTPOUTENbHbIX U TEXHONOINMYeCKMNX KOHCprKLlI/II7I.

6.62. 3awmTa cTanbHbIX KOHCTPYKLUUIA rpagupeH OT KOPPO3UW OOMKHA OCYLLIEeCTBMATLCA B CTPOrOM COOTBETCTBUM C
TpeboBanusmm CHwulM 2.03.11-85 n CHul 111-18-75.

6.63. Okpacky nakoKpaco4HbIMW MaTepuanamy (NnakokpacoudHble MOKPbITUSI) Heobxogumo npegycmaTpuBaTb Anst
3alMTbl OT KOPPO3UU CTamnbHbIX KOHCTPYKLUMIA CO CBapHbIMWU, 6ONTOBBIMWU COEAMHEHUSIMU Ha BbICOKOMPOYHbLIX BonTax B
cny4yasix, ykazaHHbix B CHull 2.03.11-85. MoHTaxHble COeAMHEHUSI Ha BbICOKOMPOYHbLIX GONTax M Ha cBapke OOSMKHbI
3alMLATECS NAKOKPACOYHBIMU MOKPLITUSIMUA MOCIIE MOHTaXa KOHCTPYKUMA. [10 MOHTaxa [OonycKaeTcs OrpyHTOBKa B
OLMH CINOW MECT MOHTaXHOW cBapku. MNpu 3ToM BCce 60NThl 1 Wanbbl AOMKHbI ObITh 3aLLMLLEHbI MYTEM rafibBaHNYECKOro
LMHKOBAHMSA NN KagMmpoBaHua (npv TonwmHe crnos 40 MKM) ¢ nocrneayowmM XpoMMpoBaHueM. TOMLWMHa NOKPbITUSA B



pe3b6e He OO0JKHa npeBbllaTh NKCOBbIX OOMYCKOB.

CTtarnbHble KOHCTPYKUMK cneanyet npoekTupoBaTb AOCTYMHbIMM  AOnNA  nepuoanyeckmx OCMOTPOB WM NOBTOPHOrO
HaHeCceHUs1 aHTUKOPPO3NOHHBLIX MOKPLITUN 06e3 JemMoHTaxa 060py}J,OBaHVIF|.

6.64. [1na npepoTBpalleHus Lweneson KOppo3nMm NOBEPXHOCTU NIUCTOB B MecTax BoNToBbIX CONpsXeHni Heobxoammo
npokpaLunsaThb.

6.65. SnemeHTbl cTanbHbIX KOHCTPYKUMIA BHYTPW FpagvpHN, 3KChnyaTupyemblie B KACMOW, HOPManbHOM WU LLENOYHON
cpege, T.e. B Boge ¢ pH ot 3 go 11 1 cymmapHoW KOHUeHTpauuel cynb@aTtoB 1 xnopugos 5 r/n, a Takke BO BnaHOW
cpege, T.e. B napax BoApbl, HEOOX0AUMO 3awmiaTtb OT KOPPO3uUM MOKPbITUSAMU, NpegycMoTpeHHbiMM CHwul 2.03.11-85
ONs cpeAHearpeccuBHbIX Cpea.

6.66. OnemeHTbl HapyXHbIX CTanbHbIX KOHCTPYKUWWA, MOABEPXEHHbIE BO3OEWCTBUSAM BNaXHOW cpefdbl M
COAepXalUMXCa B BO3AyXe arpeCcCUBHbIX rasoB PasnWYHOW KOHLEHTpauMuM B 3aBUCUMOCTW OT rpynnbl rasos, AOSKHbI
ObITb 3aWuLLeHbl NOKPLITUAMKU, NpeaycMoTpeHHbiMn CHull 2.03.11-85, cTonMkMMK B cpefdHe- Unu CUrbHOarpeccuBHON
cpege.

6.67. TloBepxHOCTb METaNMOKOHCTPYKUUA neped  HaHeceHMeM 3alMTHbIX MOKPbLITUW credyeT ouvwatb OoT
3arpsA3HEHUN, OKamnuHbl U pPXaBYMHblI MECKOCTPYWHBIM UNM ApoOecTpyiHbIM MeToAOM (BTOpasi CTeneHb O4YUCTKU
noeepxHocTtun) cornacHo CHwlM 2.03.11-85.

KauecTBO nOBEPXHOCTU anOMWHMEBBLIX KOHCTPYKUWA nepen  SMeKTPOXMMUYECKMM  aHOAMPOBAHMEM  [OOIDKHO
cooTBeTcTBOBaTh TpeboaHmam [OCT 3002-70, a nepen HaHeCEHUMEM FAKOKPACOYHbIX MOKPbLITUA K KayecTBy
NoBepXHOCTU TpeboBaHMs He NpeabsBNATCS.

Onepauunsi No 04UCTKE NOBEPXHOCTM LOMKHA NPOU3BOAMTLCS HA 3aBOAE-M3roTOBUTENE.

6.68. CnocoObl 3aLLMThbl CTamnbHbIX, altOMUHNEBBLIX KOHCTPYKLWIA OT Koppo3un npvueeaeHsl B CHulM 2.03.11-85.

6.69. PekomeHaytoTcs criegytowime BUAbl NOKPBITUMA CTanbHbIX KOHCTPYKUMIA U3 YIMEepOAUCTON U HU3KONErmpoBaHHON
cTaneun:

BHYTPUY rpagvpHu Npu cpegHearpeccuBHon cpee - 5 cnoes wnatnesku 3M-0010 obwer TonwmHon nokpbitusa 130
MKM;

CHapyXu rpagupHu Npu cpegHearpeccuBHon cpeae - 3 cnost amanu 3M-1155 obwen TonwmHon 80 Mkm;
CHapyXXu rpagupHu Npu CUrbHOarpeccuBHom cpeae - 5 crnoes amanu 3IM-5115 obwen TonwmHon 130 MKm.

[Mpu NpUMEHEHWUN Kaxgoro n3 BapuaHTOB MOKPbITUSA NOCNEAHUMA NOKPLIBHOW CrOW criedyeT HaHOCUTb Ha MOHTaXXHOM
nnowaake.

6.70. BHYTpeHHsi® NOBEPXHOCTb OGLUMBKA U3 aniOMUHUEBBLIX FINCTOB, CMaYMBaeMbIX BOAOW, AOIMKHA ObiTb MOKpbITa
aHOAHOW MMEeHKOW C MnocrnenylLlum HaHeceHueMm ofHoro cnosi rpyHToBku AK-069 unn AK-070 (OCT-6-10-401-76) u
ofHoro cnost amanun XB-16 unu XB-124. HapyxHas NoOBEpXHOCTb antoOMUHUEBBIX JIMCTOB A0MKHA ObITb MOKpbITA aHOAHOW
nneHkon. Mecta conpsiKeHus antoMUHUEBLIX JIMCTOB BO M30exaHue LeneBon Koppo3uu criefyeT 3awmiaTe OAHUM
cnoem rpyHToBkn AK-069 nnn AK-070 1 ogHnm cnoem amanu XB-16 nnun XB-124.

6.71. [Ona npenoTBpaLleHNss KOHTaKTHOW KOPPO3MU MexZy antOMUHWEBLIMW NMCTaMW W CTanbHbIM KapKacom
HeobXoaMMOo NPUMEHSITb NapoHUTOBbIE Npoknaaku no FOCT 481-80.

6.72. Bce kpenexHble getanu gomkHbl OblTb OLMHKOBAHbLI U AONONHUTENbHO OKpaLleHbl TPEMS CIosIMU aMarnu obLlen
TonwuHon 80 MM B cOOTBETCTBUM C 11.6.68.

6.73. [lepeyeHb naKOKPACOYHbIX MaTeEpUanoB, PEKOMEHAYEMbIX [ANs 3aliuTbl CTalbHbIX W antOMUHUEBLIX
KOHCTpyKUuun, npuBegeH B CHulM 2.03.11-85.

6.74. lns obecnevyeHnss AONTOBEYHOCTH rpagvpeH MeTansioKOHCTPYKUKMK cnegyeTt cucteMmaTtudecku (OJJMH-,D,Ba pas3a B
FO/J,) ocmMaTtpumBaTb U B Clly4ae HeobxoamMmocTu OKpalunBaTb BHOBb.

AEPEBAHHbLIE KOHCTPYKUUX



6.75. MpoekTnpoBaHWe AepeBAHHbLIX KOHCTPYKLUWIA rpagupeH cneayet ocylecTtsnats no CHul 11-25-80.

6.76. Kapkacbl AepeBsiHHbIX rPagupeH Npy pacnonoXeHWn BEHTUNATOPOB HaBepXy CriedyeT paccuynTbiBaTb Ha paboTy
B [AOpPE30HaHCHOM pexume. PacyeTHble xapakTepucTVKM MaTepuanoB creayeT npuHMMaTb C Yy4eTOM BRAMSHUSA
MOBbILLEHHOW TeMNePaTypbl N MOCTOSIHHOTO YBNAXHEHWS KannsiMn BOAbI.

Mpu pacyeTe Ha coyeTaHne Harpy3ok ¢ y4eTOM Beca Haneaen, oOpasyloLmMxcs B 30He OpOCUTENS B 3UMHUIA Nepuos,
BMMSIHWE MOBbLILLEHHOW TeMnepaTypbl yuuTbiBaTb HE crieqyerT.

MpvMep KpenseHust AepeBsHHbIX LUTOB K KapkacaM BEHTUNATOPHbIX rpaaupeH NpeacTaBneH Ha YepT.88.

80, 80,
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YepT.88. [eTtanu kpenneHus AepeBSHHbIX LLUTOB K Xene3o00eTOHHOMY
Kapkacy rpagupHm

1 - cOopHbIN Xene306eToHHLIV purenb; 2 - coopHas ene3obeToHHas KONOHHA;

3 - KpenexHbIn Npnbop; 4 - AepeBSHHbIV LNT

6.77. Mpn NpoOeKTMPOBaHUN AePEeBAHHbIX KOHCTPYKUMIA HeobXxoAumo npegycMoTpeTb BO3MOXHOCTb YCTPOWCTBA
NNoLWaaoK UNn KpenneHns NoOABECHbIX MoNek A5 0OCMOTpa AePeBAHHbBIX KOHCTPYKLMIA 1 NPOUnakTMyeckoro pemMoHTa B
npoLiecce aKcnnyataummn rpagnpHu.

6.78. Mpu NpoeKkTMPOBaHUN AePEBAHHbLIX KOHCTPYKLUMI rpagupeH cneagyeT npeaycMoTpeTh:

MWHUMAlbHOE YMCIO CThIKOB HECYLLUX N orpaxaarLumnx KOHCprKLI,VIVI;

3alMTy CTanbHbIX COEAMHUTENbHBbIX 3MEMEHTOB W IBO34el  MeTamnnuMyeckMMu WM KOMOWHUPOBaHHLIMU
NaKoKpaco4HbIMM MO METanNNM3aunoHHOMY CMOH MOKPbLITUSIMU B COOTBETCTBUM C TpeboBaHnsamu CHwulM 2.03.11-85.

6.79. [lepeBsHHbIE KOHCTPYKUMW rpaaupeH HeobXxoaMmMo NPOeKTMPOBaThL U U3rOTOBNSATL U3 APEBECKHbI XBOMHBLIX MOPOS,
He Hmxe |l copTa.

6.80. N3roToBneHne n MOHTaX [AEpPEeBAHHbIX JNEMEHTOB criegyeT NpPOM3BOAMTbL C TWATENbHOW pPasMeTKon W
BbINOMTHEHWEM OTBEPCTMI 1 BPyOOK No NpoekTy n B cootBeTcTBUM co CHul 111-19-76.

6.81. MNpwn M3roToBNEHUN AEPEBSAHHbLIX KOHCprKLMVI rpaguvpeH cnegyet O6paTI/ITb ocoboe BHMMaHWe Ha yBennyexHue
MX OONroBe4YHOCTU, TaK KakK KOHCTPYKUUK B NpoLecce aKkcnnyataumm nogBepraroTca:

rTHUEeHWIO B MeCTax, rae ApeBecnHa yBlaXXHeHa, HO He NMOKpbITa NOCTOAHHO BOOOM;
XUMWUYECKON ,Cl,eJ'II/IFHI/IHO(*)I/IKaLI.I/II/I B MecCTax, rae Boga NoCToAHHO OMbIBAET ApeBECUHY;

MeXaHU4YeCKOMY paspyLleHUo OpeBeCUHbI pP>XaBYMHOM, o6pa3y|ou.|,el7|c;| B MecCTax COMNPUKOCHOBEHUA ApeBECUHbI CO
CTalibHbIMWU 3N1eMeHTaMu (I'BOS,EI,I/I, 0OonTbl, CTamnbHbIE 3NEeMEHThI KOHCprKLI,I/II7I).

6.82. [ins 3aWwuThl OT FTHUEHUSI APEBECUHY CrieayeT NponuTbIBaTb pacTBoOpaMu aHTUcenTuieckoro npenapata XM-11
no FOCT 23787.8-80. [ins c6opku n3genusa cnegyeT NponNuTbIBaTh B FOTOBOM BUAe C BpyOKaMu n 0TBEPCTUSIMU.



6.83. PactBopbl npenapata XM-11 Heroptounm M HEB3PbLIBOOMACHbLI, HO OONagalT TOKCUYHOCTBIKD, B CBSI3W C YEM
NponuTKy ApeBecuHbl HeobXoAMMO OcCylecTBnATb C cobnogeHnem TpeboBaHuii 6e3onacHOCTW, NPOM3BOACTBEHHOMN
CaHUTapum 1 NMUYHOW TMIMEeHbI.

Ons NponnuTKM ApeBeCUHbl NPUMEeHATbL KaMeHHOYrosribHble Macna Tuna Kpeo3OoT He OO0MNyCKaeTCd, TakK KakK OHU COo
BpeMeHeM BbiMbIBatOTCA BOJOM U 3aMacnuBatoT NOBEPXHOCTU TennoobMeHHbIX annapartos.

6.84. [Ins 3aWwuTbl ApeBEeCHHbI OT NPOLECCOB FTHNEHUST OXNaxaaroLLyro BOAY MOXHO XopupoBaThb.

6.85. [denurHnHodmkauma ApeBecuHbl MPOUCXOAUT MNPU  OMbIBAaHUM MOBEPXHOCTU [epeBa BOOOW BbICOKOM
LLENOYHOCTM, pacTBOPSIOLLEN IUIHWH, CBA3bIBAOWMKA KNeTkM gpeBecuHbl. [lo Mepe pasBuTua  npouecca
AEeNUrHMHOMMKaLMM NPOYHOCTb APEBECUHBLI CO BPEMEHEM MagaeT, YTo BeAeT K paspyLleHnio KOHCTpyKumin. O6opoTHas
Boga ¢ pH 8,5 n meHee ¢ cogepxaHmem cBOGOOHOrO xnopa B BoAe OKOMo 1 Mr/n npouecc pacTBOPEHUSA NUTHUMHA He
yckopsieT. bonee Bbicokoe cogepxaHue xropa Ans CTpouTenbHbIX KOHCTPYKLUUIA HexXenaTenbHo.

[pesecnHa obnagaetT MOPO3OCTONKOCTLIO Y XUMUYECKON CTOMKOCTBIO K KUCMON cpeae.

6.86. OuwmHKOBaHHblE IBO3OM peKkoMeHayeTcs 3abuBaTb MornoTkamyv U3 MsArkoro metanna (megb, 6a66wur).
[epeBsiHHble 3aroToBKM HeoGXoAMMO MponuTbiBaTh 6e3 CTanbHbIX COeOUHUTENbHbLIX 3NIEMEHTOB, Tak Kak B npoLlecce
aHTMCEeNTUPOBaHUS nocnegHne NoaBepranTcs KOPPO3UN.

6.87. Orpaxpgatowime KOHCTPYKLMM M TexHorornyeckoe obopyaoBaHue (OpOCUMTENM U BOAOYNOBUTENbHbIE PELLETKM)
rpagupeH MoryT ObiTb W3roTOBMEHbl M3 OPEBECUMHbl MATKONWCTBEHHbIX nopog (6epesbl, OCUHBI, nunbl U Ap.),
MoanduLMpoBaHHOW eHoncnmpTaMn unm gpyrummu cuHTeTudeckumm nonmmepamu no FOCT 24329-80, FOCT 24588-81.

6.88. [peBecuHy, nNpegHasHauyeHHyo 4N MoaudmMKaumn, cneayeT BbiCylmnBaTb. MponuTKy ApeBecuHbl HeoGXxoarMo
Npou3BoaWUTb C BBedEHUMEM B COCTAB pPacTBOPOB aHTUMUPEHOB C LeNblo MpeBpalleHnss ee B TPyAHOCTOpaeMbii
maTepuan. MponuTka ApeBecuHbl pacTBopaMy OEHOSICMMPTOR MOXKET OCYLLECTBISTLCS BCEMU U3BECTHLIMU CrocoGamu B
o6racT1 KOHCEPBUPOBaHWS OPEBECUHbI, 3@ UCKITIOHYEHNEM CrOocoBa NPOMUTKM B ropsive-XonoAHbIX BaHHaX.

6.89. OnemeHTbl rpagupeH, W3roToBnsieMble W3 ApPEBECUHbl MSTKONMCTBEHHBIX MOPOA, OOMKHbI MoABepraTbes
nponuTke B rOTOBOM BuAe Ans cbopku ¢ Bpybkamu 1 0TBEPCTUSIMU.

6.90. CywKy nponuTaHHOM MoAMMULMPOBaHHON APEeBEeCHMHbl U OTBepAeHWEe CMOS B OpEeBEecUMHE pPeKoMeHOyeTcsl
OCYLLECTBNATb ABYMS CNOCOGaMM: KOHBEKTVBHbLIM UIIM C NMOMOLLbIO TENOHOCUTENS.

ACBECTOLEMEHTHbBIE KOHCTPYKLIUN

6.91. B rpagmpHsax NpMMeHsIoTCS acbecToLeMeHTHbIE BOMHUCTbIE NUCTbI yeuneHHoro npodunsa no FOCT 16233-77
AN OrpaXKAaloLMX CTEHOBBLIX KOHCTPYKUMIA (OBLLMBKK), MEXCEKLUMOHHbIX M BETPOBbLIX NEPEropoAoK, BOAOYNOBUTENEN 1
opocuTenen.

6.92. AcbOecToLEeMEHTHble BOSIHUCTbIE JNUCTBI YCUMEHHOTO MpOMUns pPacCUYUTLIBAOTCS Ha BETPOBYH Harpysky
cornacHo CHwulM 2.01.07-85.

6.93. AcbecToLeMeHTHble BOJSIHUCTblE NUCTbI OrpakaaloWwmMx KOHCTPYKUMA UM BETPOBLIX MNeperopofok rpaavpeH,
3KCMMyaTMpyeMbiX NpU oTpuUaTenbHbIX TemnepaTypax, AN yBenudeHa WX OONroBeYHOCTU credyeT NponuTbiBaTb Ha
BCIO FMyGMHY NeTponaTtyMoM WM KaMEeHHOYTonbHbIM MEKOM METOAOM ropsye-XonoAHbIX BaHH UMW Mo AaBneHueM B
aBToknaBax. [pu aKkcnnyaTauuy rpagmMpeH B YCroBUAX NOMOXUTENbHbIX TeMrnepaTtyp acbecToLeMeHTHbIe MUCTbI MOXHO
He NponuTbiBaTb. ACGECTOLIEMEHTHbIE NMUCTLI, NPUMEHSIEMbIe AN KOHCTPYKLMIA OpocuTenei 1 BoaoynoBuTenen, Takke
He MpOonNUTLIBAIOTCS.

6.94. KpenneHne acb6ecToLeMeHTHbIX BOJTHUCTbLIX NIUCTOB K HECYLLEMY KapKacy (ene3obeToOHHOMY UMnn cTanbHOMY) 1
Mexay cobo OCyLLECTBNSIETCS NPU MOMOLLM CTarnbHbIX OLMHKOBAHHBLIX KpenexHbix nagenuii (4ept.89 n 90).



1

YUepT.89. eTtanu kpenneHns acbecToLeMeHTHbIX NINCTOB K ene3o6eToHHOMY
Kapkacy rpagmpHu

1 - ac6eCcTOLEMEHTHBIN NUCT; 2 - COOPHBIN ene300eTOHHbIN puUrenb;
3 - KpenexHbli npnbop

b
—  —

YepT.90. feTanu kpenneHnsa acbecToLeMeHTHbIX MMCTOB K CTanbHOMY KapKkacy rpaavpHu

1 - acbecToUeMEeHTHbIN NUCT, 2 - KpenexHbl Npudop; 3 - ctanbHasa 6anka

NNACTMACCOBbIE KOHCTPYKLIUA

6.95. [lMnacTmaccoBble oOrpaxgaroLlime KOHCTPYKLUMU W BETPOBbIE MNEPEropoaKW [PaaVpPeEH, BbIMONIHEHHbIE K3
nonuacuMpHOro NUCTOBOIO  CTEKMNOMMacTuka, He ToABeprawTca YCylWKe W THUeHuo, obnagalT  xopollen
MOPO30CTOMKOCTLIO Y rTMAPOGOOHOCTBIO.

6.96. Jluctel monuacbupHOro CcTeknonnacTuka Ans OrpaxaalrowWwmx KOHCTPYKUMWA rpagvpeH criedyeT npuHMMmaTh
pa3svepamu: wupuHor 1200 mm; TonwuHom 1,9 MM, Lwarom BOMHbl 125 MM; BbICOTON BOMHbI 51 MM; BOAOMNOMNOLEHNEM
0,7, HambonbLwen anuHon 4800 mm.

6.97. [Ns nNOBbILWEHNST OFHECTOMKOCTWN OrpaxgaroLmx KOHCprKLI,I/IVI pekomeHgyeTCca NpUMEeHATb CTeKnonnacTuk
camMosaTtyxarwulero Tuna.

6.98. B kauyecTBe oOrpaxmaalolnx KOHCTPYKUWUIA rpagupeH CTEKMonnacTuK uMeeT 6onblloe NpeuMMylLLecTBO nepen
ApYyrMMu MaTepuanamu (aepeso, acbecToLeMeHT) No repMeTUYHOCTM, NNacTUYHOCTU, NErKOCTU (MMeeT NOBEPXHOCTHYHO

nnoTHocTb 1,4 kricm 2 ), BBICOKOW NPOYHOCTM Ha m3rnb (130 MMMa).

Orpaxpgatoowue KOHCTPYKUMM FpagvpeH U3 CTeknonnactMka HeobXoAMMO BbIMOMHATL Haubonbluen AnvHbl C
oGecneyvyeHneM HageXHON repMeTUYHOCTM OBLUMBKM NMyTEM CKIenBaHus! NIMCTOB.

6.99. [Ina repMeTUYHOCTU HAPYXXHOW Y MEXCEKLIMOHHOW OBLUMBOK MIIOCKOCTU COEAMHEHUSI NMUCTOB (FOPU30HTArbHbIE U
BepTMKarnbHbIE) CrieayeT NnpomasaTtb Nepes Ux KpenneHMem Krneem cnegyrLero coctasa:



nonuacupHas cmona MH-1 nnu MH-3;

HedTeHaT kobanbTa 8% macckl CMOnbI;

rmaponepekuck nsonponuneHbensona (rmnepus) 3% maccbl CMOnbI;
HanonHuTenb - 6enas caxa Y-383 5% maccbl cMOnbI.

6.100. KpenneHue nucToB CTeknonnacTuka K kapkacy n mexagy cobor cnegyeTt oCyLeCcTBNSATL NPY NOMOLLM CTanbHbIX
OLMHKOBaHHbIX KpenexHblx nagenui (4ept.91 n 92).

YepT.91. [eTanu KpenneHust TMCTOBOIO CTEKIONIacTuka K ene3obeToHHOMY
Kapkacy rpagupHu

1 - NIMCTOBOW CTEKNONNacTUK; 2 - COOPHbLIN XKene306eTOHHbIN pUrensb;
3 - KpenexHbIn npndop

UepT.92. [leTanun kpenneHus NMCTOBOro CTEKMNOMNMacTuka K cTanbHOMY
Kapkacy rpagupHm

1 - NIMCTOBOW CTEKMNONMACTUK; 2 - KpENEXHbI Npnbop; 3 - cTanbHasa 6anka

6.101. Bbibop uBeTa cTeknonsiacTuka cregyeT NpovM3BOAUTL B 3aBUCUMOCTM OT OOLLEro LBETOBOrO pelueHusi
OKpYXaroLnX 30aHUN U COOPYXKEHUN.

PACYET CTPOUTEJIbHbIX KOHCTPYKLUWN BALUEHHbLIX TPAOUPEH

6.102. PacyeT ene306eTOHHbIX KOHCTPYKLMIA rpagupeH cneayeT BoinonHATb, no CHulM 2.03.01-84.

6.103. JleHTOYHBIN PyHAAMEHT GallHM JOIMKEH pacCUYUTLIBATbCS Kak MHOronporeTHas HepaspesHas 6anka. Harpysku
Ha dyHOaMeHT crnegyeT MpuHMMaTb M3 pacyeTa Beca 060noyku BawHn ¢ y4eTom COBCTBEHHOrO Beca M BETPOBOrO



BO3[ENCTBUS.

Pacuyetr oTgenbHO CTOALWMX (*)yH}J,aMeHTOB MeTannuyecknx OalueH rpaguvpeH cnegyet npou3BoAUTb Kak
BHELEHTPEHHO HarpyXeHHbIX Ha OCHOBHO€E CoYeTaHne Harpysok.

PacueT konbLeBoro pyHaameHTa xene3obeToHHoW BallHM BbINONHSAETCSA B NocneoBaTenbHOCTU:

npousBoanTcs cbop Harpy3ok oT COOCTBEHHOro Beca yHAAMeHTa, OT Beca rpyHTa Ha obpese dyHOameHTa, oT
AaBneHus BOAbl, OT MakcuMarbHOW BETPOBOW Harpy3ku 1 HOpMaTUBHOWM Harpysku oT COBCTBEHHOroO Beca GallHu;

onpenensieTcs cpeiHee HarnpsXXeHne Ha rpyHT;
onpefensieTcs pacyeTHoe AaerneHne Ha ocHoBaHue (no CHulM 2.02.01-83);
Npon3BOANTCS NPOBEPKA YCTONYMBOCTU (PyHOAMEHTA, pacyeT Ha CABMUT;

onpepensieTcs pacyeTHas Harpy3ka Ha 1 M AnuHbl PyHOAaMeHTa OT MaKCUMarnbHOW pacyeTHOW BepTMKanbHOW
CKUMaloLLEen Harpy3kun oT BeTpa U COBCTBEHHOro Beca baluHu;

onpenensitoTCs KPYTALLMIA U U3rMBaoLLIMIA MOMEHTbI, BOCMPUHUMaeMble (hyHAAMEHTOM;

onpegensTca ycunuss B dyHaameHTe 6e3 yyeTa TEpPMOBMNAXHOCTHbIX BO3AEWCTBUM: U3rMOAIOWMA  MOMEHT,
ropu3oHTanbHasi COCTaBnAwLlas Harpy3kum oT Co6CTBEHHOro Beca OawHuM Ha 1 M ONWHbBI, pacTArMBatolee ycunuve

(pacnop);

onpenensitoTcs yeunusa B oyHAamMeHTe C y4eTOM TEPMOBaXHOCTHBIX BO3AEWCTBUIM M NoTpebHas nnowanb cevyeHus
apmarypbl;

npoBepsieTCs LWMPUHA PacKPbITUS TPELLMH.

Ona TUMNOBbIX MPOEKTOB rpaaMpeH rPYHTbl B OCHOBAHUM HaONEXUT MNPUHUMATb HEMyYMHUCTblE, HENPOCaAOYHbIE,
YPOBEHb TPYHTOBbIX BOA - HWXe nopowBsbl dyHaameHToB. [Mpyu HeGnaronpusATHbIX TPYHTOBLIX YCNOBUAX credyeT
NPUHUMATL AOMNONHUTENbHBIE MEPONPUATUS N0 06ecneYeHnto HaaexXHOCTU pyHaameHTa BaluHy rpagupHu.

6.104. MNnuta gHuwa 6GacceiHa pomkHa OblTb paspes3aHa AedOpMaUMOHHBIMU LWBAMU WM B LUBbI 3anoxeHa
npodunbHas pe3nMHoBasl fieHTa.

PacctosaHusa mexay TemnepaTypHo-AedOopMauUMOHHBIMY LWBaMK yCTaHaBnMBaloTcs pacyeTom. PacyeT gomnyckaetcs
He Mpou3BOAWTbL MPU pacyeTHbIX 3UMHMX TemnepaTypax HapyxHoro Bosayxa Bbilwe MuHyc 40 °C, ecnu npuHATbie
paccTosHMA Mexay WBamMmn He npesbiwaroT 40 M.

Cratuuyeckuii pacyeT gHuwa GacceiiHa creflyeT BbIMOMHATH KaK MAUTbl HA YNPYroM OCHOBaHUWM Ha Harpysky OT
cobCTBEHHOrO Beca OpocwUTensl, BOAOPACTNpenenuTenss W BOAOYIOBUTENS, nepefaBaeMyld KONoHHaMu cHopHoro
xene3obeToHHOro Hecyllero kapkaca. [pu aToM criegyeT NPOBEPUTH HECYLLYHO CMOCOBHOCTb W KECTKOCTb MAWUTHLI Npu
3ajaHHOM ee apMupoBaHuMW. PacyeT HeobxoaMMO BbINOMHATL Mo dopmynam Ans GeckoHeyHon nnuTbl. Cnegyet
onpenennTb Takke MOMEHT B NNUTE AHULLA Y kpasi doyHAaMeHTa.

ApMI/IpOBaHI/Ie NNNTbl AOJIXKHO BbINONTHATLCA ABYXPAOHbLIM.

6.105. BbITsbkHbIE DalLHM rpagupeH criegyeT paccuuTbiBaTh HA HaArpy3kum OT COGCTBEHHOrO Beca, OT BeTpa (C y4eToM
€ro IMHaMMYEeCKOK BO3AENCTBUSA) U OT TEPMOBMAXHOCTHbIX BO3OENCTBUI (kene3o6eToHHble HGalluHm).

6.106. BeTpoBas Harpyska Ha BbITsbkHY0 GallH0 NnpuHMMaeTcst cornacHo CHulM 2.01.07-85.

6.107. 3Onopa aspoaMHaMmyecknx KoaddUUMEHTOB MO NepumeTpy KapkacHO-o6wuBHOM GalHu npuHUMaeTcd no
AaHHbIM nabopaTopHbIX aspoanHaMuyeckux uccrnegoBaHui. [Ona OaweH rpagvpeH, nMetowmx 12 rpaHen mn Gonee,
JonycKkaeTcs NpUHUMaTb aspoAnHaMu4eckne KoadMUUMEHTbl B COOTBETCTBUM C "PykoBOACTBOM MO pacyeTy 34aHuin u
coopyxeHu Ha gencteue Betpa" (M.: Ctponusagar, 1978) kak Ans wepoxoBaTbix 060104eK.

Y4eT guHaMM4ecKoro BO34eNCTBUS CKOPOCTHOMO Hanopa Ha KapKacHO-06LWMBHbIE GallHM NPOM3BOAUTCS YMHOXEHNEM
pacyeTHOW BETPOBOM Harpysku Ha KoadpduUUMEHT ,e'j' paBHbin 1,3 ansa GaweH BbicoTon Ao 90 m 1 1,4 gna GaweH
BbicoTon 90-150 m.

6.108. AspoauHamuuyeckne KO3(PUUMEHTbI BETPOBOW HarpyskM Ans  Kene3obeToHHbx 6GalleH rpagupeH
onpeaensitoTcs B 3aBUCMMOCTUM OT CTENeHn wepoxosatocth 6aweH no CHulM 2.01.07-85.



HopmMaTuBHOE 3HA4YeHWe OMHAMUYECKOW COCTaBNSALIEN BETPOBOM Harpysku onpegensietca no CHull 2.01.07-85 B
3aBUCUMOCTM OT MakCMMarnbHOro nepvoaa co6CTBeHHbIX KonebaHun baLlHm.

6.109. Kpome BHelLHero AaBrneHUsi BETPOBOW Harpy3kM Ha xenes3obeToHHble W KapkacHble 6allHu rpagupeH,
HeobXxoAMMO y4nTblBaTh pacnpeaeneHHoe no ee NoBepxXHOCTU BHYTPEHHee Aasnexne ¢ koadduumeHtom muHyc 0,5.

6.110. YcTON4MBOCTb BEPXHEro Kpas xene3obeToHHon obonoykm obecnevmBaeTcsl yCTPOMCTBOM pebpa XeCTKoCTH,

LUMpUHA KOTOPOro AOSbkHa cocTaBnaTb He meHee 1,0 M. MomeHT uHepuum BepxHero pebpa XecTKoCTM BMmecTe C
NPUMbIKaOLMMK K HEMY CBEPXY WM CHU3Y yvacTkamu 0BOOroyvkM OTHOCMTENbHO HEWTParbHOW OCWM 3TOW 4YacTu OaluHu

4 y
AomkeH 6biTb He meHee 0,003 7 ', rae » - paguyc CpeQuHHON MOBEPXHOCTU ODOMOYKM Ha ypoBHE BepxHero pebpa
KECTKOCTH.

6.111. PacuyeT xene3obeToHHOW o060M0YkM OalHM rpagvpHM BbLINOMHSAETCA MO MeToAuKe W nporpamme,
pa3paboTaHHbiM Bo BHUWI um. B.E.BeaeHeesa.

MporpamMma no3BonseT oOnpeaennTb HanpsKeHHO-4eOPMUPOBAHHOE COCTOSIHME >Kerie300eTOHHON 060MoYKM,
BEPXHAS YaCTb KOTOPOW ABNAETCA rMnepbononaoM BPaLLEHNs, a HKHSSA - YCeYEHHBIM KOHYCOM.

TonwuHa o00O0NOYKM 3adaeTcsl HEMNPEPLIBHOM  KYCOYHO-NUMHENHOW dyHKumeln. [peaycMoTpeHbl criegylolimne
HenpepbIBHbIE MO OKPY)XHOCTUW YCIOBUSA ONMPaHUSA BEPXHETO U HUXKHETO TOPLOB 0OO0MOYKM:

cBOGOOHbIN Kpal;

ynpyroe 3awiemrneHue B KonbLo;
nMHenHo-gedopMmnpyemMas onopa;

3alleMneHue;

LapHUpbl BCEX BMOOB.

OCHOBHbIMW BO3AENCTBUSIMM HA 000MOYKY ABMSOTCA:
COOCTBEHHbIN BEC;

BETPOBAs Harpyska;

TemnepaTtypHoe BO3eNCTBUE.

MaTtepvan KOHCTPyKUMM npegnonaraeTcst MaeanbHO YNpyruMm, JUHEWHO AedOopMUpYeMbIM, OOHOPOAHbIM U
N30TPOMHBIM.

B pesynbTaTte pelweHus 3ajadn onpeaensioTcs KOMMOHEHTbl MepeMeLleHui, YCUnuMn, MOMEHTOB B 0OONoYke u
BbIBOAATCA Ha Mevyatb B TabnuyHom dopme. ObBomouka cxemaTu3npyeTcs B pamKax Teopuum TOHKMX OBoroyek.
MpuHMMaeTcs, YTO KOMMOHEHTLI MOBEPXHOCTHOW Harpy3kv NpeacTaBneHbl B BuAe oTpeskoB psga Pypoe.

I'Ipe,qnonaraeTCH, 4YTO Temnepatypa NMHENHO MeHsieTCa Mo TonwmHe 0B6OoNoYKN, npon3BoJibHaaA NO BbICOTE WU
npenctaeneHa B Buge otpeska TpuroHoMeTpmn4yeckoro paga no wuporte.

O6onoyka BpalleHns pa3drBaeTCcs Ha KOMbLIEBbIE 31IEMEHTbI PABHOWN BLICOTHI.

Yuncrno HensBeCTHbIX ANs OQHOrO y3ra paBHO YeTbIpeMm.

Mpyn cocTaBneHUM WCXOAHbIX [AaHHbIX HeobXoaMMO WMETb TEOMETPUIO CPEAUHHON MNOBEPXHOCTM OGONOYKM W
KONOHHaAb!, YCMOBUS 3aKpenneHus TopLoB BallHW, HanMune Konew, XXeCTKOCTM, CUCTeMY KOOPAMHAT, B KOTOPOW 3ajaHbl
rpaHnyHble yCrioBus, (PU3NKO-MeXaHNYecKkme xapakTepucTukM mMatepuana obonoyku, TUn Harpy3ku (COGCTBEHHBIN Bec,
BETPOBYIO, TEMMEPATYPHYIO M MNP.) U 3aKOHbl €€ U3MEHEHWUs MO NMEepuMeETPYy M B BEpPTUKANbHOM HanpasneHuu. [Mpu
pac4yeTe 060M104KM rPaaNPHN HEOBXOOUMO YUNTLIBATb TEPMOBMNAXHOCTHbIE BO3OENCTBMSA Ha Hee.

PacueT npounssoantca 4ns TepMoBNaXKHOCTHbIX yCJ'IOBI/IIZ 3UMHero nepuoaa.

[puHATO, 4TO Nepenaa TeMnepartypbl 1 BlTaXXHOCTU NO TonwmnHe 000noYkM NmeeT BUA Tpaneuyun.



M3ruGatowme MOMEHTbI OT TePMOBIAXKHOCTHBIX BO3AENCTBUI ONPEAensaoTCa kKak MOMEHTLI A4Sl 6ECKOHEYHO ANVNHHOTO
uMnuHApa.

6.112. PacuyeT TpeWwmnHOCTOMKOCTM 00004k G6aluHu BeinonHsetca no CHul 2.03.01-84 ans 6etoHa B30 1 apmaTypbl
knacca A-lll.

6.113. MpoyHoCTb ceyveHun o6onoYkn HeobxoAMMO NPOBEPSATL B 3aBUCMMOCTU OT COOTHOLLEHUS MeXAy BEeNNYMHON
OTHOCUTESNBHOW BbICOThI CXXaToW 30HbI 6eToHa gcm , onpeaenseMon n3 ycnosusi paBHOBECUS, N FPaHNYHBLIM 3HaYeHEM
OTHOCUTENbLHOW BbLICOTbI CXaTon 30Hbl 6eToHa CR , NPV KOTOpPOM MpeaernbHoe COCTOSHWE 3JfeMeHTa HacTynaeT

OOHOBPEMEHHO C AOCTUXKEHUEM PacTAHYTOW apMaTypon BENUYUHbI R,: Mpu atom u3 obLwmMxX ypaBHEHUIN paBHOBECKS

NPAMOYronbHOro ceYeHuna JdJieMeHTa nony4aeM BblpaXeHua Ona  onpeaeneHna KonnyectBa apMmatypbl And
BHEUEHTPEeHHO CXaToro 1 Ana BHeLUeHTPEeHHO pacTAHYTOro afieMeHTa.

6.114. PacyeT HWxKHero kpasi 060M04KM BbIMOJTHAETCS Kak MHOrOMNpONeTHOW Hepa3pes3Hoh Bankmn-cTeHkn 6eckoHevHom
BbICOThI.

Pacuet BegeTca B OBYX HanpaBneHnAx:
B MepunamnoHanbHOM - Kpa|7| obonoyku cBobogeH ot Harpya3ku, BbINOJIHAETCA NpoOBEepKa Ha ornope no cKkarblBaHUIO;
B KOJ1bLIEBOM - Ha ONope cxXaTue Unn pactsaxeHue.

6.115. MUHMManbHbIA OUamMeTp CTOMKM OMOPHOWM KOMOHHagbl 6awHu gomkeH ObiTb He MeHee 400 MM, a rMOGKOCTb
cToitki % 200. B NonepeyHoM CeueHnn CTOMKM MOTYT BbiThb KpYrrible, KBaApaTHbIE 1 NPSIMOYrONbHbIE.

PacyeTHble HOpManbHble yCunms B CTOWKax onpeaensioTcs oT cO6CTBEHHOro Beca 060M0YKN U BETPOBOW Harpysku.
MMpun aTtom pacyeTHas AnvHa CToWkM npuHumaeTcs pasHon 0,8 ee reomeTtpuyeckon AnuHbl. COBCTBEHHBIN BEC CTOMKM
YUUTBLIBAETCS TOMbKO NPW pacyeTe CXaTon CTONKN.

7. OXPAHA OKPYXXAIOLLEEA CPE[bI

OBLLUAA YACTb

7.1. B nocnegHee Bpemsl 3HAYUTENBHO MOBbIWEHbI TPeOOBaHWA K 3aliMTe OKpyxatwllen cpefbl. [pagunpHi0 Kak
WCTOYHMK BPELHOro BO3AEWCTBUS Ha OKPYXaloLLyl cpefy crnefyeT paccMaTpyBaTh B [ABYX acnekTtax - Kak UCTOYHWK
WyMa U KaK MCTOYHMK BbIOPOCOB BpeAHbIX BELIeCTB BMECTE C BbIXOASIUMM M3 HEEe HacCbIEHHbIM BO3QyXOM B
aTmocdepy.

anI cornacoBaHnn CTponTeNbCTBA BEHTUNATOPHbLIX rpaAnpeH caHnTapHada MHCNEKUUA npexane Bcero paccmatpmeaeT
MX KaK WCTOYHMK Lyma. Fpa,umpHm OOJMKHbl OTBe4YaTb Tpe6OBaHI/IFIM 3aunThI 0pr>+<arou_gel7| cpedbl OT Wyma B
COOTBETCTBMN C AONYCTUMbIMU CaHUTAPHbIMXA HOpMaMW.

7.2. MNpu pasmelLeHnn rpagupeH Ha XUIbIX UK NMPOU3BOACTBEHHBIX TEPPUTOPUSAX C HOPMUPYEMbIM YPOBHEM LUyMa
TpebyeTcs NpoM3BOAMTb aKyCTUYECKUIA pacyeT M Npu HeoGXoaMMOCTU MpeaycMaTpuBaTb MEepONnpUATUS MO CHUBKEHWIO
wyma.

LUYMOBbIE XAPAKTEPUCTUKUA BEHTUNATOPHbLIX TPAOUPEH

7.3. TpagvpHs Kak WCTOYHMK LiymMa npeacTtaBnseT cobon COOpyXeHue, LWyM B KOTOPOM MOXEeT co3faBaTbCH
BEHTUIMATOPHON YCTAHOBKOW C MPUBOAOM MPEVMYLLECTBEHHO Ha HU3KMX M cpefHux yacTtotax 63-500 'y u gBmxeHnem
BOAbI (LLyM Joxas) - Ha yactotax 500-8000 IMu.

7.4. B 3aBucumoctn ot KOHCprKLI,MIZ M pa3MepoB BEHTUIMATOPHOW rpaguMpHM B CO30aBAEMOM €0 wyme MoXeT
npeoGna,uaTb OAWH M3 YKa3aHHbIX ICTOYHMKOB UM OHU MOTYyT ObITb paBHbI N0 MOLLIHOCTW 3BYKa.

7.5. Ha ypoBeHb Lllyma, CO34aBaeMOro BEHTUMSITOPOM FpaavpHU, BIUSIOT OKPY)KHasi CKOPOCTb Koreca, npoduib
nionaTtok, UX YNCIO, KOHCTPYKUUS NMOALLUMMHMKOB, paboTa anekTpoasuratens u Tun npuBoa.



7.6. OononHuTenbHble WyMbl MOTYT BO3HUKATh Takke Npu KonebGaHusax 1 Bubpaumsax oTaenbHbIX 3eMEHTOB rpaaupHu
(obonouku, guddysopa M T.n.). B Ka4eCTBEHHO W3rOTOBMEHHLIX TPAAUPHAX BIUSIHWE [LOMOMHUTENbHBIX LWYMOB OT
anekTpoABuraTens, peaykTopa, BuGpauuuM KOHCTPYKUMK, pAebanaHca nonacTerd BEHTUNATOpa Ha OOLWMiA  LUyMm
HECYLLECTBEHHO.

2
7.7. B MmanbIx BEHTUNATOPHbIX rpagupHax (nnowanb cekumm He 6onee 16 M~ ) npeobnagarowM NCTOYHMKOM LyMa
ABMNAETCA BEHTUNATOpHas yctaHoBka. [lpyu 6Gonblwmx pasmepax Cekuun 3HauMTenbHylo [Oni B O6WMA  WwyMm,
co3faBaeMblii rpafMpHen, MOXeT BHOCUTb U LLYM AOXASA, OCOBEHHO Ha BbICOKUX YacTOTax.

Pasnvua B Wwyme rpagvpHM C pasnuuHbIMU TUNAMU KanenbHbIX M MNNEHOYHbIX OpocUTEenen HecyLleCTBEHHa U
konebnetcsa B npegenax 3 ob.

7.8. BennunHa wyma, cozgasaemMoro rpagupHen, OLeHNBaeTCs Mo ee LYMOBOW XapakTepucTuke.
LLlymoBON XapakTepuCTUKON BEHTUNATOPHOW T[paguvpHW MNPUHATO CYUMTaTb YPOBEHb 3BYKOBOrO [aBrieHVs Ha
CcpeaHereoMeTpuU4eckux 4actoTax OKTaBHbIX Mofioc B AuvanasoHe 63-8000 My Ha paccTtosHMM 1 M OT 3BYKOAKTUBHbLIX

NOBEPXHOCTEN.

3BYKOAKTMBHAsi MOBEPXHOCTb - YacTb MOBEPXHOCTM rPagvpHM C HaUBOMbLIMM U3NyYeHUEM LUyMa (BXOAHble OKHa,
KOpnyc BEHTUNSTOPA, BbIxod U3 Anddy3opa, BbIXOA4 U3 NMONEpPeYHOTOUHbIX rpagupeH).

YpoBeHb 3BYKOBOrO AaBneHns L, Ab, - BenuumHa, BeluMcrsieMast no popmyne
F
L=201z % (24)

roe
B=2107 na

[na OpMeHTUPOBOYHOW OLIEHKM Lyma (HanpuMep, Npyu NpoBEpKe opraHaMu Haas3opa, BbISIBIEHWW HE06X0AMMOCTU Mep
Mo LYMOFMYLUEHMNIO 1 Ap.) AOMYCKaeTCa 3a XapakTepuUCTVKy MOCTOSHHOTO LWyMa Ha paboyem mecTe NpuHUMaTh YPOBEHb
3Byka, ABA, namepsiembin no wkane A LwymomMepa u onpegensemMsivi no opmyne

I, = 2013%, (25)

roe £, - cpeaHekBagpaTMuHas BENWYMHA 3BYKOBOTO AABIEHNS C y4ETOM KOppekumm A wymomepa, Ma.

7.9. lymoBble XapakTEPUCTUKN BEHTUIATOPHbIX rPagupeH, COCTaBMEHHbIE MO AAaHHbIM HATYPHbIX MCCNEeaoBaHWUM,
BbinonHeHHbIX BHUW BOLIEO, npuBeneHbl B Tabn.24. Cxembl 3TUX rpagupeH AaHbl Ha 4epT.93.

Tabnuua 24
Homep | lno- | Mapka | Yactot | Pacuet- YpoBeHb 3BYKOBOrO JaBneHust i , b, npu
CXembl | Wafb | BEHTU- a Has CpeHEereoMeTpUYECKIX YacToTax OKTaBHbIX nosioc, | YPO-
Ha | ceKumu | naTopa | Bpalle- | Touka ru BEHb
4yepT.93 | rpaauvp- | rpagmp- | HuA ans 3ByKa
HU BEHTU- |onpege- , OBA
HU, M

nsiTopa, | neHus
06/MuH | wyma

63 | 125 | 250 | 500 |1000 | 2000 | 4000 | 8000

I 400 |1Br 104, 110 a 84 82 80 83 75 69 65 60 82




o] 78 | 78 | 77 | 83 | 77 79 81 79 86

Il 192 | 2BI70 | 145 a 90 | 88 | 85 | 84 | 76 70 67 65 83

B 84 81 76 75 66 64 61 57 74

(0] 86 88 86 86 79 79 79 79 86

1] 64 2Brs0 | 178 a 89 | 87 | 82 | 78 | 73 69 64 62 78

B 87 | 83 | 76 | 71 | 65 63 58 53 71

(0] 85 85 82 78 78 80 81 79 87

1\ 16 1Bl 25 380 O 88 88 87 84 83 77 71 63 86

B 84 | 82 | 80 | 77 | 73 66 62 57 77

(¢} 80 | 81 | 79 | 76 | 73 70 72 72 79

\Y 8 06-300 | 730 a 84 | 88 | 86 | 85 | 82 79 71 64 86
N 12,5

r 88 | 86 | 87 | 8 | 79 73 68 65 84

\ 107 | 1Bl 47 95 B 92 | 90 | 92 | 92 | 85 78 73 66 91

69 | 64 | 63 | 71 | 75 76 81 82 86

\il 16 |Ocesoi, - r 90 | 87 | 84 | 82 | 75 71 70 68 84
0=2m

VIII 4 06-300 | 730 a 85 | 84 | 84 | 83 | 82 73 66 60 84
N 12,5

B 83 | 83 | 79 | 76 | 84 66 60 56 85

(0] 83 | 8 | 78 | 74 | 77 69 68 66 79

IX 1 06-300 | 930 B 83 | 87 | 8 | 83 | 79 75 67 61 84

N (0] 86 82 80 80 75 68 67 65 80

X 4 KKT-100 - B 80 81 83 86 84 83 78 72 89

Xl 9 "BanTu- - (¢} 81 | 80 | 83 | 87 | 81 75 73 63 86
mop"

(CLLA)
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YepT.93. CxeMbl OCHOBHbIX TUMNOB BEHTUIATOPHLIX FPaanpeH,
ANS KOTOPbIX YCTaHOBMEHbI LUYMOBbIE XapaKTepuUCTUKK

N3avepeHna wyma ObinnM npoBefdeHbl B YeTbipex Hambonee 3BYKOAKTUBHbLIX TOYKax rpaguvpHu Mpu oObIYHbIX
SKCNNyaTauMOHHBIX pexumax paboTbl rpagvpeH:

[ - Ha paccToaHun 1 M Hag BepxHen Kpomkow anddysopa;

B - Ha paccTosiHnm 1 M cOOKy OT BEHTURATOPA UK BAOMNb €ro OCU (AN BEHTUNATOPOB C rOPU3OHTamNbHOM OCb0),

O - Ha paccTosiHuM 1 M OT cepeanHbl BXOAHBLIX OKOH (Ha BbicoTe 1,5 M oT 6opTa pesepsyapa);

I" - Ha paccTosiHMM 1 M OT MONEPEYHOTOYHON rPpaaMpPHN CO CTOPOHBI BbIXOAA BO3AyXa.

Bo3MOXHbIE OTKITOHEHUSI OT CPedHMX YPOBHEN 3BYKOBOIO AaBreHus, NpuBeAeHHble B Tabn.24, 3aBUCAT OT KayecTBa
MOHTaxa rpagupHu 1 BeHTUnaTopa, mapku BeHTunaTopa (1BIN nnm 2BIN, 06-300 nnm 06-320 w T.0.), rmapaBnnyeckomn

Harpysku 1 HaxoOsTcs, kKak npasuso, B npegenax +3 ab.

7.10. Ona ynobctBa nonb3oBaHWst B Tabn.25 ons kaXaon rpagupHU NpuBedeHbl 3HAYeHUs! YPOBHEN 3BYKOBOMO
AaBrneHusi No MakcMMarbHbIM BENUYMHAM U3 yKa3aHHbIX B Tabn.24 4yeTbipex ToYek.

Tabnuua 25
Mnowaae | Mapka | YactoTa YposeHb 3BykoBoro AaeneHns L, b, npu YpoBeHb
cekumnm BEHTU- | BpaLLeHns cpeaHereoMeTpUYecknx YactoTax okTaBHbIX nomnoc, i 3Byka,
rpagupHu, | nstopa BEHTU- OBA
a2 rpagvipHu | nsTopa,
M

06/MUH




63 125 250 500 | 1000 | 2000 | 4000 | 8000
400 1Bl 104 110 84 82 80 83 77 79 81 79 86
192 2BIr 70 145 90 88 86 84 79 79 79 79 86
64 2BI' 50 178 89 87 82 78 78 80 81 79 87
16 1Bl 25 380 88 88 87 84 83 77 72 72 86
8 06-300 N 730 88 88 87 85 82 79 71 65 86
12,5
107 1Bl 47 95 92 90 92 92 85 78 73 66 91
16 OceBon, - 90 87 84 82 75 71 70 68 84
D=2 m
4 06-300 N 730 85 85 84 83 84 73 68 66 84
12,5
1 06-300 N 930 86 87 86 83 79 75 67 65 84
8
4 KKT-100 80 81 83 86 84 83 78 72 89
9 "BanTu- - 81 80 83 87 81 75 73 63 86
mop”
(CLLA)

AONYCTUMbIE YPOBHU LLYMA

7.11. JonycTumble ypOBHM 3BYKOBOrO AaBrneHud, Ab, B OKTaBHbIX MOMocax 4acToT, ypOBHM 3ByKa, ABA, Ans Xunbix,
obLecTBEeHHbIX, MPOM3BOACTBEHHbIX 34aHUA WM WX TeppuTopwui crepyeT NpUMHMMaTb B COOTBETCTBMM C Tabn.26 c
nonpaBkamu K HUM no Tabn.27. Hopmbl 4oNycTMMOro Wyma crnegyeT npuHumatb B cootBeTcTBuM ¢ TOCT 12.1.036-81
(CT COB 2834-80).

Tabnuua 26
TeppuTtopumn, 3gaHus un JonycTrMble ypoBHU 3BYKOBOro AaBneHus, Ab, B OKTaBHbIX nonocax YpoBeHb
nomMeLleHust 4acToT CO cpeaHereomMeTpu4ecknmmn Yactotamm, Iy 3ByKa,
OBA
63 125 250 500 1000 2000 4000 8000
BonbHuu, caHaTopues, 59 48 40 34 30 27 25 23 35
HenocpeaCcTBEHHO
npunerarLmnx K 3gaHnio
HenocpeacTteseHHO 67 57 49 44 40 37 35 33 45
npuneraroLmne K Xnnoim
Aomam, NNowaaky oTabixa,
MUKPOPanoHOoB, MroLankm
OETCKNX OOLLKOMNbHbIX
yypexaeHun, y4acTKn LLKOS
[pon3sBoacTBEHHLIE 99 92 86 83 80 78 76 74 85
npegnpuaTms
YXunble 1 obLLeCTBEHHbIE
3aaHus




ManaTtbl 60MbHUL U
caHaTopues,
onepaLuoHHble GoMnbHUL

XKunble koMHaTbl KBapTUp,
Xunble noMeLleHus JOMOB

OTAbIXa W  MaHCUOHAaTOB,
cnanbHble MOMeLleHus B
NEeTCKMX JOLLIKOTbHBIX

yypexgeHnax n UHTepHatax

KabuHeTbl Bpayen 60mbHAL,
caHaTopueB,  MOMUKIMHWUK,
KOHLepTHble 3anbl, HoMepa
FOCTUHUL,, >XWUrble KOMHaTbI
B OOLLEXUTUAX

KnaccHble NnomMeLleHuns,
ayoutopun y4eOHbIX
3aBefleHun,
KOHbepeHu-3ansl,
yntanbHble 3ansl,

3puTenbHble 3anbl TeaTpos,
knyboB, KMHOTEaTpoB, 3anbl
cynebHbIX  3acefaHui  u
coBeLLlaHnmn

Paboune nomelleHns
yrpaBreHuin, KOHCTPYKTOP-
CKUX 1 NPOEKTHbIX
opraHusauui
Hay4YHO-MccnefoBaTenbCKUX
WHCTUTYTOB, XOMIbl
FOCTUHUL,, OBLLEXUTUI U
yyYpexaeHun oTabixa

3anbl kade, pecTopaHOB,
CTonoBbIX, oie TeaTpoB n
KMHOTEaTpoB

ToproBble 3anbl MarasvHoOB,
CMOPTUBHbIE  3anbl, 3anbl
ans naccaxmpoB
aspornopToB W  BOK3aroB.,
npuemHble NYHKTbI
npeanpuaTui ObITOBOrO
obcnyxnBanns

lMponsBoacTBEHHbIE
nomeLleHus

[MomeLLeHMs1 KOHCTPYKTOP-
CKMX 610po, pac4yeTyYnKoB K
nporpaMMmcTOB
BbIYMCITUTENbHbIX MaLLWH,
nabopatopun ans
TeopeTnyecknx paboT n
06paboTkun aKcnepruMeH-
TanbHbIX AAHHbIX, NpUeMa
GOrbHbIX B 3apaBnyHKTax

MomelleHna  ynpaBneHus,
paboune koMHaTbl

51

55

59

63

71

75

79

71

79

39

44

48

52

61

66

70

61

70

31

35

40

45

54

59

63

54

63

24

29

34

39

49

54

58

49

58

20

25

30

35

45

50

55

45

55

17

22

27

32

42

57

52

42

52

14

20

25

30

40

45

50

40

50

13

18

23

28

38

43

49

38

49

25

30

35

40

50

55

60

50

60




KabuHbl HabnoaeHui u
AVNCTaHLIMOHHOIO
ynpaBneHus:

6e3 peyeBoii CBA3M MO
TenedoHy

C peyeBo CBA3bIO MO
TenedoHy

MomelleHns
CYETHO-3MNEKTPOHHBIX
MaLUWH 1 y4acTKN TOYHOW
cbopku, MalLMHONUCHoe
6topo

MomeLeHua nabopaTtopuin
AN npoBefeHns
3KCMeprMeHTanbHbIX pabor,
pa3sMeLLeHns LYMHbIX
arperaToB Bbl4UCIINTENbHBIX
MaLLWH

MocTosHHbIE paboune
MecTa u paboune 30Hbl
NpPOn3BOACTBEHHbIX
MOMELLLeHUN

95 87 82

83 74 68

83 74 68

95 87 82

99 92 86

78

63

63

78

83

75

60

60

75

80

73

57

57

73

78

71 70

55 54

55 54

71 70

76 74

80

65

65

80

85

Tabnuua 27

Brivstowmn caktop

Ycnosus

Monpaskv k Ly, AB

Bpewms cyTok

MecTtononoxeHue obbekTa

HouHoe Bpems c 23 0o 7 4
[HeBHOE BpemsA ¢ 7 00 23 4

KypopTHbIV paioH

HoBbIVi NpoekTUpyemMbli FOPOACKON XNMon

panoH

Xunas 3acTpoiika, pacnonoxeHHas B
cyLecTByoLLEel (CNOXMUBLLIENCS) 3aCTPONkKe

0

+10

+5

MpumeyaHus: 1. MNMonpaBKu K BpEMEHW CYTOK BHOCSTCS NP OnNpeaeneHnn AonyCTUMbIX YPOBHE 3BYKOBOTO AaBneHus
ANA XUNbIX KOMHAT KBapTMP, CnanbHbIX NOMELLEHWI JOMOB OTAbIXa W MaHCUOHATOB, CranbHbIX NOMELLEHNA B AeTCKUX
JOLLUKOMbHBIX YYPEXAEHUAX U LUKONax-uHTepHaTax, nanart GonbHWL M cnanbHbIX KOMHAT CaHaTOPWEB, XWMblX KOMHaT
OBLLEXUTUI, HOMEPOB FOCTUHULL, ONSA TEPPUTOPUIA, HEMOCPEACTBEHHO MPUMErallumMX K XUMbiM JOMaM, TEPpUTOPUiA

60onbHUL, caHaTopueB, HenocpeaCTBEHHO npunerarnwmx K 3gaHnam.

2. nOﬂpaBKI/I AN MEeCTOmnosioxeHus obbekTa cnegyet yuuTbiBaTb TONbKO ANA BHELWHUX UCTOYHUKOB LUyMa npu
onpegeneHnn gonyctuMbIX yposHeﬁ 3BYKOBOIro gaBneHuna un ypoaHe|7| 3BYyKa AO5d XUINbIX KOMHAT KBapTUP, chalbHbIX
noMeLleHnn OOMOB OTAbIXxa M MNAHCUOHATOB. CharbHbIX MOMELLEHUA B [AETCKMX [OOLLIKOMbHbIX yypexageHunax wun
LKONnax-nHTepHaTtax, nanat 605bHUL 1 cnanbHbIX KOMHAT CaHaTopUueEB, XUIbliX KOMHAT 0BLLEXUTII 1 HOMEepOB roCTUHUL.
I'IorlpaBKy OIS MEecTomnonoXeHust obbekta He cnenyet npuHMMaTb ONA BHOBb CTPOALLUMXCA 34aHni B CyLLl,eCTBy}OLIJ,eIZ

(cnoxwuBLuencs) 3acTpoike.

PACYET TPEBYEMOI'O CHMXEHUA LLUYMA,
CO30ABAEMOIO rPAOUPHAMU



7.12. Onpepnenexune TpebGyemMoro CHUKEHUS LyMa NPou3BOAUTCA Ha OCHOBaHUM aKyCTUYECKOro pacyeTa.

AKYCTUYECKUNIA pacyeT criedyeT BbIMOSHATb B BOCbMU OKTaBHbIX NMOMOCax CO CpeaHereoMeTpuyecknMmn yactotamm 63,
125, 250, 500, 1000, 2000, 4000 v 8000 Iu.

PacueTt nponssoanTca B cnegytoLlemM nopsiake.

OnpepensoTcs LWYMOBbIE XapakTePUCTUKKN (OKTaBHbIE YPOBHW 3BYKOBOMO AaBneHus rpagupeH) no t1abn.25.
BbIbrpaloTca TOYKM B MOMELLIEHNSAX UMW Ha TEPPUTOPUSX, ANS KOTOPbIX NPON3BOANTCH pacyeT (pacyeTHbIE TOYKK).
Bblibop pacyeTHbIX TOYEK NPOM3BOAUTCH Ha TEPPUTOPUM MK B NOMeELLeHUsiX, Hanbornee Brn3Ko PacnonOXeHHbIX K

rpagvpHe, a Takke B NMOMELLEHUAX C HaMMEHbLUMM OONYCTUMbIM YPOBHEM LuyMa. AKYCTUYECKMI pacyeT Npov3BOAMTCS
OTAENbHO ANs KaXaow U3 BbIOPaHHbIX PaCYETHbIX TOYEK.

Onpe,qenmmcn OonycTtnMbie YPOBHW 3BYKOBOIo AaBJiIeHUA B paCHETHbIX TOYKaxX E'.'IDI[ , ab.

OkTaBHble YPOBHW 3BYKOBOIrO AaBlieHUA, cOo3aBaeMble TpaadUpHAMU B pacCHeTHbIX TOYKaxX Ha Tepputopum L'I‘E.'p

(TeppuTopusa unu Gnusnexallee noMeLleHve), onpeaensoTcs no popmyne
Lyp =LAl + AL —AL . (26)
YpoBeHb 3BYKOBOTO [AaBMEHWs, CO3aBaeMblii rpagvpHen [, onpepensietcs no Tabn.25; CHKEHUE YPOBHS

3BYKOBOIO [aBMNeHWs1 B 3aBUCUMOCTU OT PaCCTOSIHASA MEXAY rPagupHeln U pacvyeTHON TOYKOW "i""fpaj: onpegensieTcsa no

rpaduky 4ept.94; nokasaTenb HanpaBNEeHHOCTU U3NYYEHNs LymMa &I.H onpepenseTca no 1abn.28; CHMxeHWe ypoBHS
3BYKOBOTO [jaBMeHNs MONnocamMm 3eneHblX HacaXaeHun onpegenseTcs no opmyne

Alen = GgenC (@7)

Blgac, 36
3
1

28 —

]

1 2 7 456 &1 20 I 40 &0 B0 100 200 Jo¢ a2
L |

UepT.94. 'paduk CHXEHUS Wwyma Lpa;: , 8B, B 3aBUCUMOCTU OT pacCTOAHMSA MeXAY rpagupHen n pacyeTHOW TOYKON

Tabnuua 28




Beixoq 3BYKOBOW dHEprun B MokasaTenb HanpaBneHHOCTV uanyyeHns wyma Ml ob, npu
rpagvpHe
panmp HanpaBneHUn 3BYKOBOW 3HEPTU
B CTOPOHY 06bekTa noa yrnom 90° k B NMPOTVBOMOMOXHYHO
obbekTy CTOPOHY OT 06beKTa
Kpyrosou 0 0 0
[IBYyXCTOPOHHUN 0 -5 0
B ogHy cTopoHy 0 -5 -15

MocTosiHHas saTyxaHus wWyma ..., onpepensercsa no 1abn.29.

Tabnuua 29

3erneHble HacaxaeHus
KO MocTosiHHAA 3aTyXaHWs! WyMa . , AB/M, Npu cpegHereomeTpuyeckmx
yacToTax OKTaBHbIX nornoc, Ab/m

63 125 250 500 1000 2000 4000 8000
KpoHbl coceH 0,06 0,08 0,11 0,14 0,15 0,16 0,19 0,2
CoCHOBBIN Nnec 0,08 0,1 0,11 0,13 0,14 0,16 0,18 0,2
KpoHbl enen 0,08 0,1 0,12 0,16 0,18 0,17 0,25 0,3

['ycTon nucTBEHHbIN nec 0,03 0,04 0,05 0,07 0,1 0,15 0,2 0,25

3eneHas rycrtasi usaropopb 0,1 0,13 0,15 0,25 0,35 0,4 0,5 0,6

PesynbTaTbl HaTypHbIX M3MEPEHWUI Mokasanu, Y4TO YpOBEHb 3BYKOBOrO [OaBflEHWs, CO34aBaeMbll rpagupHen npu
ofHow paboTatoLer Cekumm, U CyMMapHbIN YpOBEHb 3BYKOBOTO AABIEHNS HECKOMbKUX paboTaoLwmx cekuuii (rpagmpeH),
oTnuyarTca mexay cobori He 6Gomee 4em Ha 1-2 b, 4TO HaxoguTca B npegenax TOYHOCTU W3MeEpPEeHun. ITo
00bACHSAETCS TeM, YTO u3-3a 6onmbNX pasMepoB Cekumu (rpagupHU) LIYM OT COCEAHUX CEKUMA OO0 PacyeTHOM TOYKu
AOXOOUT 3HAYUTENBHO CHMKEHHBIM MO CPaBHEHMWIO C LUYMOM OT CEKLMMW, PAcnoNOXEHHON Ha MUHMMarbHOM PacCTOSHUN
OT pac4eTHOW TOYKM.

PacueTbl cyMMapHbIX YPOBHEN 3BYKOBOTO [OaBMEHWUS MOKasbiBalOT, YTO OHM YMCIIEHHO paBHbl YPOBHIO 3BYKOBOIO
[JaBfeHnst OOHON CEeKLUN.

OKTaBHble YPOBHM 3BYKOBOrO fAaBnenust £ , b, co30aBaeMoro rpafvpHAMU MpU MPOHUKHOBEHUM LIyMa C
npuneraroLien Tepputopun B GNmn3pacrnonoXeHHOe MOMELLeHMEe Yepe3 OrpaxaeHus OkHa, crnegyeT onpenensite no
dopmyne

L =1Ly, —10lg B+10lg 5 — Ry, +1. (28)
3BykousonupytoLlasi cnocobHOCTb OCTEKIEHUS OKOH RDK, nb, onpepensietcs no Ttabn.30. Mpu OTKPLITBIX OKHaX

BenuuMHa iy =0.

Tabnuua 30




Homep CxeMbl 3HayeHus 3ByKOM30MNUPYIOLLIEN CMNOCOBHOCTM OKOH, AB, npu
CXEMbI (pasmepbl B MM) cpefHereomeTpU4ecKmMx YacToTax OKTaBHbIX nonoc, 'y,
63 125 250 500 1000 | 2000 | 4000 | 8000
OpavHapHoe ocTekrneHne
1 H ! 12 17 17 22 28 31 30 38
2 ]| 4 12 18 23 26 31 32 40 48
3 HE 17 22 22 26 30 27 35 43
[lBOHOE OoCTekneHne
4 C ogHon| 12 16 24 27 31 33 32 32
npoknagkom
C oBym4 - 16 26 34 36 38 40 -
npoknagkamu
5 _ - 17 28 42 47 51 - -
-]
-2
il
1 - nepcoprpOBaHHbIN 3KpaH 13
JNIMCTOBOrO antoMUHUSA; 2 -
NOSIMBUHUNXAOPUAHBIA BONITOK
TonwuHom 40 Mm
6 4 - 21 29 38 44 50 - -
7 - 24 31 43 46 51 - -
1 - nepdopuUpoBaHHLIN IKpPaH 13
NINCTOBOrO antoMuHus; 2 -
NONMMBUHUNXNOPUAHBIN BONNOK
TonwmHom 40 Mm
8 - 21 31 38 46 49 - -




10

11

12

13

14

15

16

17

T

-

)

.

44

1 - nepcopmpoBaHHbIN 3KpaH 13
NINCTOBOIO antoMuHKUS; 2 -
NOSIMBUHUNXAOPUAHBIA BONSOK
TonwuHom 40 Mm

F

1

4

4--
20

L+
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TponHoe ocTekn

- 10

33

33

27

30

eHune

23

25

29

25

31

41

41

35

37

33

36

38

33

41

47

47

42

43

46

48

46

44

48

51

48

45

46

47

51

51

49

51




18

19

R IR - 18 27 38 46
4. |le3lleal L4
x h |
X - 26 35 41 48
10 s
4.1 L4

51

51

2
MocTosiHHyIo nomelernst 5, M ™, B OKTaBHLIX NONOCax YacToT creayeT onpeaensiTb no opmyne

B = Bionn e -

MocTosiHHas nomeweHnst Sipgg, M

YaCTOTHbIA MHOXUTENb  fLhe: - NO TA6MN.32.

TpeGyeMoe CHUKEHME OKTaBHbIX YPOBHEN 3BYKOBOrO AaBrieHust &Lrep NPy NMPOHWKHOBEHUW LUyMa B pacyeTHble
TOYKW Ha TEPPUTOPUM UMK C NPUNEratoLLen Tepputopumn B GriMapacmnonoxeHHoe NoMeLleHre onpeaensieTcs no gopmyrne

, Ha cpepHereomeTpuyeckon yactote 1000 Ny onpegenserca no Tatn.31,

Tabnuua 31

Aoy = L= Ly
Twvin NomeLlleHuns [NocTosiHHas nomeLleHns
nomeLLeHns B 2
1000, M
1 C HebOonbLLON YMCEHHOCTLIO paboTatoLmx I
(meTannoobpabaTbiBatoLne LexXn, BEHTUMALNOHHbIE KAMEPHI, —
reHepaTopHble, MaLUVHHbIE 3anbl, UCMbITATENbHbIE CTEHAbI U T.M.) 20
2 C >xecTkov mebenbto 1 60nbLION YUCNEHHOCTBIO paboTalowmx nnu ¢ V
HebOonbLION YMCNEHHOCTBID WM MArkon Mebenbto (nabopaTopum, —
TKaukve n gepeBoobpabaTbiBarolme Lexu, kKabnHeTbl 1 T.M.) 10
3 C O6onblON 4YUCNEHHOCTbID paboTalwmx n  Markon mebenbio I
(paboune nomelLeHVs 30aHuin ynpaBreHniA, 3anbl KOHCTPYKTOPCKUX —
6topo, ayantopum y4ebHbIX 3aBeJeHUi, 3anbl PECTOPaHOB, TOProBble &
3anbl MarasuHoOB, 3anbl OXXMAAHUSA a3pONoOpPTOB M BOK3anoB, HOMepa
FOCTUHWL, KrnacCHble MOMELLUEeHUs B LLUKOMax, 4uTanbHble 3anbl
BnbnmnoTek, XKnrble NOMeLLeHNs 1 T.M.)
4 Co 3BykonormnoLiaroLLein 0brmLOoBKON NOTOMKa U YacTh CTEH i
15

Tabnuua 32

O6bem nomeleHus




M3 YacToTHbIM MHOXUTENb ‘L&r].ﬂ{ ona cpegHereoMeTpuyeckmnx 4actoTt
OKTaBHbIX nonoc, Ny

63 125 250 500 1000 2000 4000 8000
<200 0,8 0,75 0,7 0,8 1 14 1,8 25
200-1000 0,65 0,62 0,64 0,75 1 15 2,4 4,2
>1000 0,5 0,5 0,55 0,7 1 1,6 3 6

OCHOBHbIE MEPOIMPUATUA MO CHUXEHUIO LUYMA TrPAAUPEH

7.13. YpoBeHb Llyma OT BEHTUNSATOPHbIX FPaAMpeH, Kak MpaBuiio, He MNpeBbillaeT AONYCTUMbIA YPOBEHb MO
CaHUTapHbIM HOPMaM AMs TEPPUTOPUIA NPOMBILLMEHHBIX NPEANPUATUIA yxe Ha paccTosiHuM 10 M (cM. Tabn.26), noaTomy
MX MOXHO pasmMellaTb B M0GOM MecTe NMPOMBILINEHHOrO NpeanpusaTus 6e3 npoBedeHUst kakux-nubo mMeponpusTUin no
3awmTe ot wyma. OgHako ecnu nobnu3oCTW HaxOAsATCs XUMble UMW ApYrue 34aHvsl, YPOBeHb LiyMa Afs KOTOPbIX
OrpaHVMyYeH CaHUTapHbIMM HOpMamu, crefdyeT npedycMaTpuBaTb MepPONpUSTUS AN CHWKEHWS YPOBHS LUymMa B
pacyeTHbIX TOYKax 40 BEMUYMH, ONYCTUMbIX CaHUTAPHBIMU HOPMaMK.

3T MeponpusaTUsi Heo6XoAMMO MpedycMaTpUBaTh Ha CTaAUKM NPOEKTUPOBAHUS U NPUBS3KM FPAaANPHU K MECTHOCTH,
yTo 06xoauTcs 06blMHO B 2-3 pasa AelwleBrne, yem obecrneveHve 3aluMTbl OT LWyMa MNOcne nycka rpagupeH B
aKcnnyaTaumio.

7.14. BopbOy C LYMOM BEHTUNSATOPHbLIX FPagMpeH CrieqyeT OCyLLECTBNATL NO CMEAYIOLMM OCHOBHbIM HaNpaBlieHUsIM:

a) YMeHbLUEHME LyMa B UCTOYHMKE (rpagupHE) - KOHCTPYKTUBHBIMW U agMUHUCTPATUBHBIMU MeTodamu (Co3aaHue U
NPUMEHEHNE MarnoLyMHOTO UCTOYHKKA, perfiameHTauns BpeMeHn ero paboTbl U MECT pacroNOXEHUsI Ha TEPPUTOPUN);

6) CHWXKeHMe LyMa Ha NyTU ero pacnpocTpaHeHUs B FOPOACKOW cpefe OT MCTOYHMKa (rpaguvpHu) Oo oGbekTa
LUYMO3aLUUTbI;

B) YCTPOWCTBO LUYMO3aLmTbl HENOCPEACTBEHHO Ha OObekTe - KOHCTPYKTMBHO-CTPOWUTEMbHLIMWM MeTOA4amM,
o6ecneymBaloLLMMN MOBbLILLEHNE 3BYKOM3ONMPYHOLLMX KAa4YECTB OrpaxaatoLLmx KOHCTPYKUWIA, 3AaHUIA U COOPYXEHWUN.

B kavecTtBe meponpusaTuii no 6opbbe ¢ LyMOM BHYTPY UCTOYHMKA (rPaavpHX) MOTyT ObITb PEKOMEHA0BAaHbI:

B NPOTMBOTOYHOW rpagupHe ¢ BeHTunaTopomM mapku 06-300 ycTaHOBKa BeHTMRSTOpa Ha "nnasBatoliem" OCHOBaHWM,
"Msarkoe" coegMHeHne BEHTUNATOPa C KOPNyCcoM rpagunpHu;

CHWXEHMEe CKOPOCTM BpaLLEHUsl BEHTUNSITOPOB 3a CYET U3MEHEHWUSI KOHCTPYKLUM MNN NPUMEHEHUS OBYXCKOPOCTHbIX
aBuratenen;

YCTPOWCTBO YAJIMHEHHBIX AN (Y30POB C HEMPEPBLIBHLIM TEYEHWEM MOTOKA MPU MOKPLITUM BHYTPEHHEH NMOBEPXHOCTU
Andbdpysopa 3BYKOMOITOLALWMM MaTepUarnoM ¢ NNacTMacCoBOM NNEHKOW AN 3aLUMThbl OT BOAbI;

ycoBepLleHCTBOBaHNE a3poanHaMUYEeCKNX XapaKTepUCTUK nonacTten NpOTOYHOWN YacTn BEHTUNATOPOB;

B TeX cnydasix, rge 9To BO3MOXHO, LienecoobpasHo npegycMaTpvBaTh pexum paboTbl rpagupHUM C OCTaHOBKOW B
HOYHOe Bpems (C 23 o 7 v);

pa3sMelleHne rpaguMpeH C BbIXOAOM 3BYKOBOW SHEPrMM B CTOPOHY, MPOTMBOMOSIOXKHYH paccMaTpuBaeMoMy
NoMeLLEHNIO.

B kauecTtBEe MeponpusTui no 60pb66 C LWWYMOM Ha nyTAX ero pacnpocTtpaHeHna MoryTt ObITb peKkoMeHaoBaHbI:
yoaneHune rpagupeH OT XuiblX 4OMOB Ha 4OCTAaTO4YHOE pacCTOAHNE;

pa3mMelleHne rpaaupeH B eCTECTBEHHbLIX NN UCKYCCTBEHHBLIX BbleMKaXx Uinn cpeau 30aHUN;



YCTPOWCTBO MeXy rpagupHeil M paccMaTpuBaembiM OGBLEKTOM 3KPaHOB B BWAE HACLINEW, OTPaXXOEHWN, CTEHOK,
MONOC 3eNEeHbIX HAaCaXAEHWIA;

pa3sMelleHne BEHTKNSATOPHbLIX FPaguMpeH C MWCMONb30BaHWEM B KaYeCcTBE SKPAHOB CYLUECTBYHOLUMX COOPYKEHUN
3n0aHun, penbeda mectHocTh (cMm. CHul 11-12-77);

CHWXEHMe YpOBHEN Lyma no NyTh pacnpocTpaHeHnss MOXeT ObiTb OCYLLIECTBNEHO NyTEM YCTPOWCTBA rnyLumTenen (cm.
TMNOBOW NPOEKT "MyLINTEeNn BEHTUNSALMOHHBIX YCTaHOBOK" cepumn 5.904-17 1982 r.).

Mpumep pacyeTa wWwyma, C€O34aBaeMOro MOMEPEYHOTOYHOW rpaguvpHen. Ha Kpbllle 34aHWs  pacrofiokeHa
[IBYXCEKLIMOHHAs MonepeYHoTodHan rpagupHa ¢ BeHTunatopamu mapkn 06-300 N 12,5 Ha pacctoaHun Fy; =100 m ot
nomelleHnss apxmsa. OCb BEHTMNATOPa rPagvpHU PacrofioXKeHa FOPU3OHTamNbHO C BbIXOAOM 3BYKOBOW 3Heprun B

3
CTOPOHY apX1BHOrO nomelleHnsi. O6bem nomellieHns apxusa ¥ =125 m~ . [paaupHa paBoTaeT kpyrnocyTouHo. LLlym ot
2
rpagvpHU B NOMeLLeHNe apxmBa NpOHUKaeT Yyepes ABa okHa. [nowaab okHa &=3,9 M. MNnowagp OBYX OKOH S5=78

2
M~ . YpOBeHb LiymMa OT rpagvpH/ B MOMELLEHMM apxuBa He AorpkeH npesblwatb 50 ABA (cm. T1abn.26). Mexay
rpagvpHen n paccmaTpuBaeMbIM NOMeELLEHNEM UMEETCS Nonoca 3eneHon rycton usropoam wmpuHomn 10 m.

Heobxogumo onpenenntb Tpe6yeM0e CHMWXeHne YpoOBHA 3BYKOBOIo AaslieHud, co3gaBaemMoro rpanMpHeVl npu
NPOHUKaHMN LLIyMa B NOMelleHne apXnBa Yepes 3aKpblTble OKHa.

PesynbTaThl pacyeta M NPOMEXYTOYHble [AaHHble cBedeHbl B Tabn.33. Kak BugHO M3 no3.13, 6 T1abn.33
AONOMHUTENbHbLIE MEPOMNPUATUSA MO CHWXEHWUIO LiyMa OT rpaguvpHM B NOMELLEHUW apxvBa NpPW 3aKpbITbIX OKHaX He
TpebytoTcH. B To e Bpemsi u3 no3.13, a cnefyeT, YTO OKTaBHbIE YPOBHU 3BYKOBOIO AaBfEHUS B MOMELLEHUN apxvBa npu
MPOHUKaHUW LUyMa C NpunerawoLwe TeppuTopun K rpaguMpHe Npu OTKPbITbIX OKHaX NpPeBbIWaloT AONYyCTUMbIE YPOBHU
3BYKOBOIO [JaBfieHusi, YCTaHOBfEeHHble Hopmamu. CneposaTtenbHO, HeobxoAMMo obecneuntb AOMNOMHUTENbHbIE
MepOonpUATUSE MO CHUXKEHWIO YPOBHS 3BYKOBOIO AaBfEHUs B MOMeLLeHWn apxusa. Pacnonaraem rpagvpHio Tak, 4ToObl
BbIXOZ 3BYKOBOWN 3HEPruu OT BeHTunaTopa 6bin HanpasneH nog yrinom 90° Kk nomelleHuio apxmea. [pu aTom nokasartens

HanpaBneHHOCTU ﬂ\ﬂ.ﬂ paBeH MuHyc 5 ob (cm. Tabn.28).

Tabnuua 33
Homep MokasaTenb Ccblinka PaccuutbiBaemoe 3HauyeHue Npu cpegHereoMeTpruyeckon
nosu- yacToTe OKTaBHOW nonocsl, Iy
Y

63 125 250 500 | 1000 | 2000 | 4000 | 8000

1 LLlymoBas Tabn.24, 88 88 87 85 82 79 71 65
XapakTtepuctumka nos.
CEKLMOHHOM
nonepevyHoTo4HOM

rpagupHn L, 1B, ¢
BEHTUMNATOPOM  MapKu
06-300 N 12,5

2 Benninua ‘E‘me: . b, YepT.94 23 23 23 23 23 23 23 23
npu 7 =100 m

3 MokasaTenb Tabn.29 0 0 0 0 0 0 0 0
HanpaBeHHOCTU
N3ny4YeHus 3Byka

ALy, nB

4 CHWxeHne ypoBHS Ta6n.30 1 1,3 1,5 2,5 3,5 4 5 6
3BYKOBOIO [aBMNeHNs
nonocamm 3eneHblx

HacaxaeHnn Al



10

11

12

13

ab, {=10m

OKTaBHbIe YPOBHU
3BYKOBOrO AaBfeHus,
Lisp. BB,
co3/jaBaeMoro
rpagupHewn Ha
pacctoaHun Fy; =100

My dhacaga
MOMELLLEHNSA apxmBa

YacToTHbIN
MHOXUTENb £

[NocTosAHHas
nomeLleHuns

"
B =—=1275;
1000 10

&= Byop#, a6
10lg B, 6

101z 5, gb (& =78
M 2)
3BykousonupytoLuas

CNOCOGHOCTb OKOH 4%
b

a) OTKpbITbIX
6) 3aKpbITbIX

OkTaBHbIEe YPOBHM
3BYKOBOrO [JaBreHus,
L, nB, coanaBaemsle
B NOMELLEHNN apxmBa
NPV NPOHMKaHUK LWyMa
OT paccmaTpuBaemMom
rpagvpHu Yepes okHa:

a) OTKpbITbIX
6) 3aKpbITbIX

[onycTrmMble ypoBHU
3BYKOBOTIO AaBMeHNs B
nomeLLeHnn apxvmea

JI'.EEDHHE'-E

BenuuumHbel Tpebyemoro
CHWDKEHUSI YPOBHS
3BYKOBOrO  [aBrieHus

ﬁLTP , B, Npu okHax:

a) OTKPbITbIX

dopmyna
(28)

Tabn.33

Tabn.32

$opmyna
(30)

Tabn.27

dopmyna
(32)

64

0,8

10

10

10

64
54

71

63,5

0,75

9,5

16

64
48

61

62,5

0,7

8,5

9,5

24

63
35,5

54

59,5

0,8

10

10

27

59,5
32,5

49

10,5

55,5

12,5

11

31

54,5
23,5

45

9,5

52

1,4

17,5

12,5

33

49,5
16,5

42

7,5

43

1,8

22,5

13,5

32

39,5
7,5

40

36

2,5

31

15

32

31

38




6) 3aKpbITbIX - - - - - - - -
14 Mokasatenb Tabn.29 -5 -5 -5 -5 -5 -5 -5 -5
HanpaBieHHOCTH
n3nyyveHns 3BYyKa
AL, B
15 Tpebyemoe cHmxeHne PasHocTb - - 4 5,5 4,5 2,5 - -
YPOBHS1 3BYKOBOTIO mexay
AasneHns npu nos.13, a
OTKPbITbIX OKHax n 14
&me ., ob

N3 no3.15 tabn.33 cneayeT, YTO NpeBbLILIEHNE YPOBHS 3BYKOBOIO AaBMEHUs B PacHETHbIX TOYKaxX Hag CaHWTapHbIMU
HOpMamu nocrie M3MeHeHWs pasMmelleHuns rpagupHu coctaensaeT 5,5 Ab. [anbHenwee CHWXeHMe YypOBHSA 3BYKOBOIO
AaBneHns MoXeT ObiTb OCYLLECTBEHO NyTeM U3MeHeHUs pexmma paboTbl rpagupHU - OTKIIOYEHUS ee Ha nepuog ¢ 23
A0 7 4 (cM. Tabn.27) unu yCTPONCTBOM 3aLLUMTHbBIX SKPAHOB, C MOMOLLBIO KOTOPbIX MOXHO CHU3UTb YPOBEHb 3BYKOBOMO
pasneHuns Ha 10-25 gb.

BO3OENCTBUE A3PO30JIEN, BbIEPACBIBAEMbIX U3 TPAOVUPEH,
HA OKPYXAIOLLYIO CPELLY

7.15. Tlpyn m“cnonb3oBaHUM TOPOACKUX W MPOMbILUMEHHBIX CTOYHBLIX BOA, @ Takke CUMbHO MUHEepanu3oBaHHbIX
NpUPOAHBIX BOA (HanpuMep, MOPCKOi BoAbl) rpaavpHU MOTyT GbiTb MCTOYHUKOM BPEAHOrO BO3AEVCTBUS Ha OKPYXKatoLLYH
cpepy - Ha aTMocdepy, NoYBY, BOAHbIE OOBEKTLI.

BpegHoe Bo3gencTBMe MPOUCXOAMT B pesynbTaTe Bblibpoca kanenb 0GOpOTHOW BoAbl B aTMOCHEpPY, OCaXaeHus
Karenb Ha NoYBYy M Ha NOBEPXHOCTb BOAbI BOAHLIX OGBbEKTOB.

BeibpacbiBaemble kannu OyayT cogepxaTb B CKOHLEHTPMPOBAHHOM BUAE 3a CYET ynapuBaHWs BOAbl B rpagvpHe
BpeAHble MPMMECU, OCTaBLUMECS MOCME OYUCTKM CTOYHbIX BoA, AobaBnsieMbix B cuctemy ob6opoTHOro BodocHabxeHus
ANsi BOCMOMHEHUs1 HEU3BEXHbIX NOTEPb BOAbI U3 CUCTEMBI.

B kannsx moryT cogepXaTbCsl Takke WMHrMOMTOpbl KOppO3uM, Hakuneobpas3oBaHWA M XMMWYECKWe peareHTbl Ans
npepoTBpaLleHns Guonornyecknx obpactaHun, gobasnsemble B 060pOTHYHO BOAY.

Kpome aToro, B kannsix MOryT OblTb MaTOreHHbIE MWUKPOOPraHW3Mbl, CBOWCTBEHHbIE FOPOACKMM CTOYHBIM BOAaM, -
GakTepuun, BUpyCbl, rpubbLl. HekoTopble MWKPOOPraHW3mbl B rpagvMpHAX Npu BGnaronpusiTHbIX YCNOBUAX ANs WX
XU3HEeAesTENbHOCTU MOFYT Pa3MHOXaTbCS.

7.16. MunHsgpasom CCCP onybnukoBaHbl criegyloline OOKYMEHTbl, pernameHTupylowme cnocobbl npuMeHeHus!
CTOYHbIX BOA B CUCTEMAaX 0BOPOTHOrO BOAOCHABKEHMUS C rpaanpHAMU:

"MeTogunyeckme ykasaHusi MO TUIMEHWYECKOM OLIEHKE WCMOMb30BaHUS [OOYMLLEHHBIX FOPOACKMX CTOYHbIX BOA B
npoMbilneHHoM BogocHabxeHun". N 3224-85 ot 4.03.85. MaBHOe CaHUTapHO-3NMAEMMUONIOTMYECKOE YnpaBreHne
MwuHucTepcTBa 3gpaBooxpaHeHus CCCP;

"BpeMeHHble MeToauYeCKME PEKOMEHOAUMM K UCMOMb30BaAHMIO OYULLEHHbLIX TOPOACKMX CTOYHbLIX BOA M CMECU UX C
OYMLLEHHBIMU CTOYHBIMWM BOAAMW MPEANnPUATUA CUHTETMYECKOrO Kayyyka B OBOOPOTHBIX CUCTEMAax oOXxiaxaaroLLlero
BofocHabxeHust". MuHuctepctBo 3gpaBooxpaHeHusi CCCP. nmaBHoe caHUTapHO-3MMAEMUONOrMYECKOe YyrpaBreHue
(ytBepxgeHbl 3 nekabpsa 1981 r. N 2501-81).

7.17. PaboTarlowas rpagnpHa BeibpackiBaeT B atmocdepy HarpeTein Ao 35-45 °C HacbIWEHHbI BOASHBIMW NapaMu

BO34yX, coAepxalui kannu soasl pasmepom ot 100 go 500 mkm B konmdectse ot 0,5 00 1 rHa 1 M3 BO3ayxa.

7.18. Kannu Boapl pacnpocTpaHslTcs B aTMocdepe B paioHe rpagvpeH U YBMaXHSIOT MOBEPXHOCTb 3eMin U
6rmM3pacnonoXeHHble COOPYXeHWs,, a B 3MMHUA Nepuoa Bbi3biBalOT ux obnegeHeHue, noatomy B CHull 11-89-80
npuBeaeHbl 4OMYCTUMbIe MUHUMAalbHbIE PACCTOSHUSI OT FPagMpeH A0 BnvxKanLmnx COOPYKEHWI.



7.19. 30Ha BbINageHWs KanenbHOW BrarM Ha MOBEPXHOCTU 3eMSIM MMeeT (hopMy amnunca ¢ OoSbLIOA OCbHo,
NPOXoAsLlen Yepes LEHTP rpaavpHyW B HanpaBreHun BeTpa. HambGonbluas WHTEHCMBHOCTb BbiMafeHUs Kanenb Ha
NOBEPXHOCTb 3€MJTN B 3TOV 30HE HAXOAMTCS Ha GOMbLLOK OCK 3MnNnMnca Ha PacCTOSHAM NPUMEPHO ABYX BbICOT rpaavpHW.
Pa3mMep 30Hbl 3aBUCUT OT BbICOTHI MPaAUPHM, CKOPOCTM BETpa, CTENeHW TypOyneHTHOCTM BO3ayXa B NMPU3EMHOM CIIOe,
KOHLIEHTpaLUMW 1 KPYNHOCTU Kanernb, a Takke OT TemnepaTypbl U BNaXHOCTM aTMOCKhEPHOro Bo3ayxa.

7.20. Mpun Hannyum B aTtMOCdepHOM BO3dyxe ra3oobpasHbiXx NpuMecen, BbIXOAdAWAs U3 rpagupeH Briara MOXeT C
H/AMK B3aMmopencTBoBaTb M 00pas3oBbiBaTb BpedHble ANS OKpyXallien cpefdbl coeavHeHus. Hanpumep, npwu
B3aMMOZENCTBMN BRary C OKUCMaMu cepbl MPOUCXOAMT OKUCIEHUE CepHUCTOro aHrmapuga B Gonee BpegHble ANs
Yyenoseka cynbdarbl.

7.21. NpumeHeHne B 060poTHOW BoAe Ans 6opbbbl C KOPPO3MeEN TOKCUYHBIX MHTMBUTOPOB, HaNpUMep, cogepXalLmx
LUecCTUBaneHTHbIM XpoM, TpebyeT KOHTPONS BO3QYLIHOW cpefbl U NOYBbI B paioHe rpagupeH. [NpegensHoO gonycrumas

KoHueHTpauus (MOK) Cr-Hj B no4yse coctaenseTr 0,5 mr Ha 1 kr nousbl. MOK Cr-Hj B aTMOC(EpPHOM BO34yxe Ha

npombilineHHon nnowanke cocrasnset 0,003 Mr/M3 (30% MAK ansa Bo3sgyxa paboyen 30HbI, coctaBnsiowero 0,01

Mr/M3 cornacHo CH 245-71), a B HaceneHHbix mectax - MOK Cr-Hﬁ 0,0015 Mr/M3 . MpuBepeHHble gaHHble o MOK

+4 .
06bI4HO obecneynBatoTcst Nnpy cogepxanunm Cr B obopoTHOM BoAe He 6onee 1,7 mr/y.

7.22. Tpn oueHke BPeOHOCTM BblHOCA XpoMa W3 rpagupeH Heobxoanmo npMHMUMaTb BO BHUMaHuMe KOHLUEHTpauuko
wecTtmBaneHTHOro XxpomMma B Bo3yxe, co3gaBaemMoro 3a cHeT apyrmx NCToO4YHUKOB ((bOHOBbIe KOHLI,EHTpaLI,VIVI).

7.23. Mpu wncnonb3oBaHMM B cucTeMax OOOPOTHOrO BOAOCHAGXEHVMS C rpagupPHAMM OYULLIEHHBIX CTOYHbLIX BOA
OCTaTOYHble MPUMMECU BpPEeOHbIX BELWeCTB U  TOKCUYHBIX  WHIMOMTOPOB  KOPPO3MM  MOryT MOBMMATb  Ha
CaHUTapHO-TUIMEHNYECKME YCNOBUA B 30HE BbIGpOCa 1 pacnpoCTpaHeHUsl BOAHOIO a3po30s1s, BbIHOCMMOIO 13 rpagupeH.

7.24. Ha ocHoBe 3KCnepuMMeHTanbHOW WM pacyeTHOM OLEHKM TOKCMYHOCTM adspo3osieli 06OpPOTHbIX BOp,
yCTaHaBNMUBAKTCA TUIMEHUYECKME HOPMaTMBbl - OPUEHTUPOBOYHbIE Oe3onacHble YpOBHM BO3OEWCTBUS a3po3orien
(OBYB). Takue HopmaTMBbl [AOIDKHbI YYUTbIBATbCA MNPU ONpeaeneHun AOOMnyCTMMOro BblHOCA KanenbHOW Briarv us
rpagupeH nNpu pacyeTax MUHUMAanbHOW CaHUTAPHO-3aLUTHOM 30HbI OT rpagupeH A0 >KUIOW 30HbI.

7.25. Munsgpasom CCCP yTtBepxxaeHbl OBYB aspo3soneit 060pOoTHbIX BOA, HA OCHOBE OYMLLIEHHBIX FOPOACKUX CTOYHbIX
BOZ AN aTMOCEPHOro Bo3ayxa bnmnsnexalynx HaceneHHbIX MecT Ang BoA C CONeCOAEPKaHNEM:

no3r/n-20 Mr/M3 (0,02 MJ'l/M3 ) BO3ayxa
"6 " -10 " (0,01 " ) "

7.26. BO3MOXeH KOHTPOSb 3arpsA3HeHUst BO3aAyLLHOro 6acceiHa B paioHax pacrnonoXeHus rpaivpeH 1 no aspo3onsm
OTOENbHbIX KOMMOHEHTOB, KOTOpbIE BCTPEYaKTCA B 0OOPOTHOW BOAE NPV MCMOMBb30BAHUM CTOYHBLIX BOA, MPU 3TOM MX
KOHLeHTpaumsa He gormpkHa npesbiwath MOK. Ona HekoTopbIX BELECTB, BCTpevawLlmxcs B obopoTtHon Boge, MNAOK B
aTmMocdepHOM Bo3ayxe npuBegeHbl B Tabn.34.

Tabnuua 34
BewecTtBo MAOK paboyewn 30HbI,
- MAK B aTmoccepHoOM BO3ayxe, Mr/M3 Akp 3
Mmr/m
MaKkcumanbHas CpeaHsasa cyToyHast
pa3oBas

Xpom B nepecyeTe Ha 0,0015 0,0015 0,01
CrO4
Xnop 0,1 0,03 1,0
deHon 0,01 0,01 5,0
dopmanbaervg 0,035 0,003 0,5




7.27. 3nupgemmnyeckas H6e3onacHOCTb B palioHe rpagupeH obecneynBaeTcs 06paboTKoM CTOYHbLIX BOA, UCMONb3yeMblX
B CMCTeMax 0BOpPOTHOro BOJOCHAGXEHUS! pasnuyHbIMU peareHTaMu unun 6espeareHTHbIMM MeToaaMu obes3apaxuBaHus
BOAbI. [MIMEHNYecknM KputepmeM anuaemmnyeckon 6e30nacHOCTU OYMLLEHHBIX U 06e33apaXKeHHbIX FOPOACKUX CTOYHbBIX
BOZ, ABNATCA YPOBHW KONU-NHAEKCa 1 nHaekca dara He 6onee 1000 n.

7.28. MNpn npumeHeHun xrnopa 6e3onacHOCTb BO3HUMKHOBEHWS anuaemuin obecrnedvBaeTcsl CrnegyolyM pexvmMom
XNOPUPOBaHUS:

npu CoAepaHuM B3BELUEHHbIX BewecTB Ao 3 mr/n, Guonormdeckon notpebHocTn kucnopoga (BIMK) go 6 mr/n n
XxvMmu4yeckor notpebHocTn kucnopoga (XMNK) go 45 mMr/n - gnMTenbHOCTb KOHTaKTa BoAbl C X1OpoM He MeHee 30 MuH,
KOHLIEHTpaLMsa OCTaTOYHOro xsfiopa He MeHee 1 mr/n;

npu cogepxaHun B3peLleHHbIX BelecTB 3-10 mr/n, BINK go 6 mr/n n XIMK go 45 mMr/n - gnMTensHOCTb KOHTaKTa BoAdbl C
XIIOpOM He MeHee 1 4, KOHLLEeHTpaLMsa OCTaTOYHOro xriopa He MeHee 1 mr/n.

7.29. Ona obecneyeHuss 6e30MacHOCTV BO3HWKHOBEHUSA 3NMOEMWA B palioHe rpagupeH gonyckaeTca obpaboTka
06OpOTHOM BOAbI TMNOXNOPUAOM HaTPWsi, O30HOM, O30HOM C XJIOPOM.

NPUNOXEHWE 1

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA BEJTUYUH

A - koadbduunenT B dhopmyne koacbduumeHTa maccootaam F,, = ﬂgmlm, XapaKTepuayIoLLMIA OXMaxaatoLLyto
CMOCOBHOCTb rpaanpHKU, NpMHUMaeMbI no Tabn.11 n 12;

iy - BCMoMoratenbHas pacyeTHas BenuuuHa, onpenensemMas no dopmyne (15);

E:IB - BCoMoraTtenbHasi pacyeTHasi BenuunHa, onpegensiemas no opmyne (16);

B - noctosiHHasi BenMuMHa ANst AaHHOO MOMELLIEHNS, M 2 ;

Blgog - nocTosiHHas nomelueHnst, M 2 , Ha cpeaHereomeTpuyeckon yactote 1000 IMu;
Cp - BComoraTtenbHas pacyeTHas BenuuuHa, onpeaensemas no dopmyne (17);

Cg - yOenbHas TennoemMKkocTb BoAbl, pasHas 4,19 kx/(kr- °C) [1 kkan/(kr- °C)];

' - lWuMpMHa NONOCKI 3€MNEHbIX HACAXAEHWA, M;

Dy - YCINOBHbIV AMamMeTp conna;

ch - BCNomMoraTernbHasi pacyeTHas BenuyunHa, onpegensemasi no tabn.13;

cf,: - AvameTp CrUBHOW TPYOKM M BLIXOLHOIO OTBEPCTUS COMMAa, M;

L) - BcromoratenbHas pacueTHas BenuuMHa, onpegensiemas no dopMyne, NpUBEAEHHON B NpUMepe pacyeTa Ha
c.58;

po s an - nnowagb opocuTena rpagupHn nnn cekuum rpaanpHn, ecnn rpaanpHa ceKumoHHasaA, M 2 )



. . .2
f¢, - nnowiaak opocuTens, obcnyxnsaemas ogHON CNMBHON TpyBKON, M ™ ;
)
fnx - Nrowaab BO34YXOBXOAHBIX OKOH rpaavpHu, M~ ;

Gm - rmgpaBnuyeckasi Harpyska (pacxog 060poTHOW BoAbl), Kr/4 (M 3 );

Gn’

£ - Noflaya BO3ayxa BEHTUNATOPOM (Mo Macce), Kr/;
G 3
& - ogada Bo3dyxa BEHTUNATOPOM (Mo obbemy), M~ /u;

G:{ - KONIMYECTBO UCMApUBLLENCS BOAbI HA rpagupHe, M3 Iy;

kqj - BbiCcOTa hakena pas3bpbi3rMBaHnsa BOAbI COMNMOM, M;

kop - BbICOTa OPOCUTENS FPagupHn, M;

kc - BbICOTa CMNosl BoAbl HaA, BbIXOAHBIM CEYEHWEM COMMa Unu CrMBHoW TpyOku, Hanop BoAbl Nepes Connom, M;

1‘1 - yoenbHasa 3HTanbnus Bo3dyxa, onpefensetca B 3aBUCUMOCTW OT BENWUYUH ﬂ (wm ), & w Pﬁ, kx/kr

(kkan/kr);

- N
{| - ydenbHas 3HTanbnua BO3Ayxa, ONpeAensieTcs B 3aBUCUMOCTW OT BEMWYMH & © Pﬁ npu 7 =100%, kOx/kr

(kkan/kr);

ig” - yOenbHas SHTanbnus Bo3adyxa, onpefensieTcs B 3aBUCUMOCTM OT BENWUMH &3 W Pﬁ npu ¥ =100%, kOx/kr
(kkan/kr);

i:ﬂ - yAaenbHas SHTanbnusi Bo3dyxa, ONpeaensieTcs B 3aBUCHMOCTU OT BEMWUYMH ﬁcp = {ﬁl +£2}f2 n Pﬁ npu
T =100%, kx/xr (kkan/kr);

- ~
M - nonpaBKa K yAenbHOI SHTanbNu1 Bo3ayxa, onpeaensemas no dopmyse (10), KOX/Kr (kkan/kr);
k- k03athPULIMEHT B YNPOLLIEHHOM YpaBHEHWN TENNOBOro BanaHca, Bbluncnsembli no dopmyne (6);

o
Krrp - KOO PULMEHT HEPABHOMEPHOCTU pacnpeneneHns Boapl B hakene pasbpbi3rMBaHus conna;

chP - K0athduumeHT B bopmyne g.;.p = hc.p (Con T kopqm) , YYUTBIBAIOLLIMIA JOMOMHNTENBHOE aspoAnNHaMNYecKoe
COMPOTMBIIEHNE OT CTEKAIOLLIEN MO OPOCUTENIO BOAbI, ONpeaensembiv no 1abn.11 mn 12;

»;'CH - KOO PULIMEHT, YYUMTLIBAIOLLUIA LONIO0 TENNOOTAAYM UCNAPEHNEM B OOLLEN TeNNooTaaqe;
A - BcnomoraTenbHast pacyeTHasi Benu4yuHa, Bxogswas B dopmyny (16), npuHnmaemas no 1abn.13;

L.u;on - AOMYyCTUMbIN YPOBEHb 3BYKOBOrO AaBnexus, ob;
LTEP - YPOBEHb 3BYKOBOIO AaBrneHus Ha TeppuTopun, Ab;

‘L\‘ITJ&E - CHMXeHne ypoBHA 3BYKOBOro AaBlieHUA B 3aBMCUMMOCTU OT PACCTOAHUA MeXOy rpaguMpHen M pacyeTHown



Touykon, ob;

&JIH - NOKa3aTeslb HanpaBlieHHOCTUN NU3Iy4YeHuna Wwyma, ab;
‘&LSE.TI - CHMXXEHME YPOBHS 3BYKOBOMO AaBfieHNS Nofocamu 3efieHblX HacaxkaeHun, ab;

L - YpOBEHb 3BYKOBOIO AaBMEHUS, CO34aBaeMoro rpaampHen, ab;
{ - nonoBMHa ANVHLI NOAOPOCUTENLHOMO PACCTOSIHUSA OT BO3[YXOBOAHbBIX OKOH 10 LIEHTPa rpaayupHi, M;

Af - BcnomoratenbHas pacueTHas BenuumMHa, BxoasLas B coopmyny (17), npuHuMaemas no Tabn.13;

I y
# - nokasaterb cTenenn B hopmyre koadduumeHta maccoorgaun, M, = Ag. A", npunumaembint no Ta6n.11 u
12;

N

mE - YMCno AHen B rofy B nepuwof ¢ 15 mas no 15 ceHTABpsi, B KOTopble dhakTuyeckas temMneparypa ﬂ 6ynet
npeBbIlaTh Pac4eTHYH;

A - yucno rpagurpeH (CekumMi, ecnmn rpafvpHs CEKLMOHHAS);

%2y - YNCNO SIPYCOB PELLIETOK OpocuTens;
'5"31 - 0BecrneyeHHOCTb HenpeBbiLLeHNs (hakTUIEeckol TeMnepaTypbl 4 Hag pacyeTHol, %:;

Pﬁ - bapomeTpuyeckoe gaBneHue, kla (krc/m 2 );

L

2
I - napumanbHoe AaBneHne HacbILWEeHHOro BoasiHoro napa, kfla (krc/m ™ );

F| - BcnomoraTenbHas pacyeTHasi BenuumHa, Bbluncnsemas no hopmyne, NpMBEAEHHO B NprMepe pacyeTa;
P2 - BComoratenkbHas pacyeTHas BenuuMHa, Bbluncnsemas no oopmyne, NpMBeEHHON B NpYMepe pacyeTa;

. 2
F - peiicTBytolLiee 3HaueHMe 3BykoBOro Aasnerus, Ma(H/m “);

PIZI - MOpOroBas Benm4MHa cpeaHeKBaapaTMYHOro 3BYKOBOro AasneHus, Ma;
3, 2 2
&5 - NNOTHOCTb OPOLLIEHUS rPaAnPHA (CKOPOCTb ABMXKEHNS BOAbl N0 Macce), M~ /(M ™ -u) [Krc/(m ™~ -u)];
2 2 .
&g - CKOPOCTb [IBMXKEHMSA BO3ayXa Nno macce, Krc/(M -~ -4) [kre/(m ™ -c)];

& - pacxof BOAbI Yepes comnro, M3 u; M3 /c;

if g - MNOTHOCTb OPOLLEHUA C NonpaBKoN Ha CKOPOCTb ABMKEHUS BO3AyXa B rpagupHe, onpeagendemasa no (bopmyne

(24), M3 /(m 2 y);

qu - paguyc chakena pasdpbl3rMBaHns BoAbl COMNSIOM, M;

R - BCnomMmoraTtesibHaa pacyeTHaa BeJin4nHa, BblHUcndgemas no d)opmyne (7);



Rb n - HOpMaTuBHOE conpoTuBrieHne 6eToHa oceBomy cxaTtuio npuam (CHulM 2.03.01-84);
?

RC_B - ra3oBasi MOCTOSIHHAs Cyxoro Bo3ayxa, paBHas 29,27 krc-m/(kr- °C);

RDK - 3BYKOM30NMpYytoLLas CnocobHOCTb OCTEKMEHUS OKOH, Ab;

Fip - PaccTOsHMA OT rpagMpHN A0 PacHETHON TOYKN UCTOYHIKA LIyMa, M;
¥ - ypoenbHas Tennota napoobpas3oBaHus, NpuHMMaemas paBHon 2493 k[hx/kr (595 kkan/kr);

., - BCNoOMoraTenbHasa pacyeTHasa Benn4nHa, Bbldmucngemas no cbopmyne, npuBEeAEHHON B NpUMepe pacyeTa;

P
2

S - nnowagb orpaxaeHust (OKOH) B paccMaTpyUBaEMOM NoMeLLeHnn, M ;

f| - TemnepaTypa Bofbl Ha BXofe B rpaaupHio, °C;

iy - TemnepaTypa BoAbl Ha Bbixofe W3 rpaavpHu, °C;

Icp - cpefHsia apudmeTnyeckas TemnepaTypa Boapl B rpaavpHe, °C;

£¢ - nepenap TemnepaTyp Bofbl B rpagupHe, °C;

{7 - BcnomoraTenbHasi pacyeTHast BeNMuMHa, Bbluvcrnsiemas no gpopmyne (5);

13 - Temnepartypa aTMocdepHoOro Bosayxa no cyxomy repmomeTpy, °C;

3
- o6bem nomeLLeHusi, M~ ;

€7 - CKOPOCTb BO3/lyXa B rpagupHe, M/c;

W - ckopocTb BeTpa, M/C;

X - BcnomoraTernbHas pacyeTHas BenuMuuHa, onpegensiemas no rpadukam, 4epT.23-27;
¥ - BcnomoraTenbHas pacyeTHas BenuunHa, BoIYMCRAemMas no copmyne (4);

£ - BcriomoraTenbHasi pacyeTHasl BENUUMHA, BblMUCAsieMasi 0 hopMyrie, NMPUBEAEHHOI B NMPUMEpE pacyeTa;

£ - Monpaska K NMOTHOCTK OPOLLEHUS Ha YMCIO SIPYCOB PELLETOK OPOCUTENS, onpeaensiemMas no rpaduky 4epT.83;
£,y - NONpaBKa K NIIOTHOCTY OPOLLIEHNS HA CKOPOCTbL BETpa, onpeaensiemasi no rpaduky 4epT.83;

££_ - norpaska K MIOTHOCTU OPOLUEHUS Ha TeMmnepaTypy aTMOC(EpHOro BO3dyxa MO BMAXHOMY TEepMOMETPY,

onpegensiemas no rpaduky 4ept.83;
¥za - MOCTOSIHHAA 3aTyxaHus wyma, Ab;

I¥¥ - ncuxpomMeTpuyeckas pasHOCTbL TemnepaTyp aTMOCqepHOro Bo3ayxa;

{f - OTHOCWTEemNbHas BNaXHOCTb aTMOCEPHOro Bo3ayxa, % (Aonv eanHULb!);



{@ - yron, BeluMCrsieMblii o hopMyrne, NPUBEAEHHO B MpUMEpe pacyeTa;
T{ - TemnepaTypa aTMocepHOro Bo3gdyxa o BaxHOMy TepmomeTpy, °C;

A =gy /g, - oTHOCUTENbHBIN pacxos Bo3ayxa B rpaanpHe, K/kT;

L& - K09hPULUMEHT pacxoda CnNMBHOM TPyOKK 1 comnna;

H - YaCTOTHbIN MHOXUTESb;

C,:_D - KO3(PULIMEHT a3POAMHAMNYECKOTO COMPOTUBMEHMUS OAHOTO METPA BbICOTHI CyXOrO OPOCUTENS, M~ |
C,:,p - KO3 PULMEHT a3pOANHAMUNYECKOTO CONPOTUBIIEHNSI OPOCUTENS;

; - KO3 PULMEHT a3pOANHAMUYECKOTO COMPOTUBIIEHNUSI TPAaNPHY;

CBY - K03 PULIMEHT a3POANHAMUYECKOTO CONPOTUBIIEHUS BOAOYOBUTENS;

;I.p - KO3(hPULMEHT a3pOANHAMUYECKOTO CONPOTMBIEHUS rpaampHu 6e3 obopyaoBaHus;

;1 - KO3(hDULMEHT adpOANHAMNYECKOrO COMPOTMBIIEHUS 3fIEMEHTOB rpagupHX, HEe 3aBUCALMIA OT MNSIOTHOCTU
OpoLlueHunsd;

gz - KOGCbeMLI,VIeHT aspoanHaMmn4eckoro conpoTnBieHus, 3aBUCALLUIA OT NAIOTHOCTU opoLeHunsd;
w 3
?"1-[ - NNOTHOCTb HacbllWEeHHOro BoAAHOro napa, Krim™ ;

3
F1 - nnoOTHOCTb aTtMocdepHoro BO3ayxa, Kr/m

NPUNOXEHWE 2

TEPMUHBDbI

papgmnpHs G6alleHHas - rpagupHs C eCTeCTBEHHOW TAron Bo3ayxa.
"pagvpHs BEHTUNATOPHAaSA - rpagupHA C MEXaHU4eCcKoW TAron Bo3gyxa.

MpaanpHs OTKpbITas Unu aTMocdepHas - rpagupHsi, B KOTOPOK A8 NPOTOKa BO3AyXa Yepes OpoCUTESlb UCMOSb3YIOTCS
BETEP W OTYACTM €CTECTBEHHAs! KOHBEKLMSI BO3AyXa.

pagupHs NEHOYHast - rpagupHs ¢ NNEHOYHBIM OPOCUTENEM.
paaupHs KanenbHas - rpaaupHs ¢ KanerbHbIM OpPOCUTENEM.
"papupHs 6pbiranbHas - rpagupHsa 6e3 opocuTens.

pagupHs MonepeyHoToYHas - rpagupHs C ABMXKEHWEM BOAbl B BEPTUKaNbHOM (CBEPXY BHM3), a BO3dyxa - B
rOpPM30HTanNbHOM HarpaBneHUm.

"pagupHs NPOTUBOTOYHAS - FPAAMPHS C ABMXXEHUEM BOAbI CBepXxy BHU3, BO3ayXa - CHU3Y BBEPX.

OpocuTenbHOe YCTPOWCTBO - OCHOBHAs TEXHONMOrMYecKasi 4acTb rpafuMpHu, COCTOSALIAs M3 LMTOB W MNaHOK, rae
MPOMCXOANT KOHTAKT BOAbI C BO3[YXOM U B NMpeaernax KoTOpoW, B OCHOBHOM, MPOUCXOAMUT MPOLIECC OXNaKaeHUs BoAb.



BopoynosuTens - yCTPOWCTBO ANSA YNaBAMBAHNUA Kanernb BOAbl, BIHOCUMbIX MPOXOAALLMM Yepes rpaaupHIO BO34YXOM.

BopopacnpegenuTenbHas cuctema - TEXHONOMMYECKUIN SNEMEHT rpaavpHK, BKIIOYAOLWMIA MarmcTpasbHble n paboyve
TpybonpoBoabl unn fnoTkM C BOAOPAa3dpbI3rMBaOWLMMK CONMaMn UM CAMBHBIMKW TPyOKamMu C oTpaxatensmu cTpyw;
cucTema CrnyXuT Ans paBHOMEPHOro pacnpeaeneHns oxnaxaaemon BoAbl Mo NoLWaan OpoCUTENbHOro YCTPONCTBa.

BopgopasbpblsrvBatollee conno - 3anemMeHT BOAopacnpefenuTensHOW CUCTEMbI, MOHTMPYEMbI Ha pabouux u
MarucTpanbHbliX Tpybax u obecnedvBaloliMin paBHOMepHOe pasbpbi3rMBaHve BoAbl MO Bepxy opocuTens npu
MWHUMarnbHbIX NOTEPSX Hanopa BOAbI.

Hecywuii onopHbIN Kapkac - onopHasi KOHCTPYKLMS OPOCUTESIbHOro YCTPOWCTBA, BOAOPacNpeaerMTeNnbHON CUCTEMbI U
BOZOYJIOBUTENS.

BopocbopHbii GacceliH - emkocTb Ans cbopa oxnaxaeHHOW BoAbl, OBbIMHO yCTpavBaemas nog rpagvpHen wu
n3rotoesndemas U3 MOHOJTUTHOIO, CGOpHOFO xenesobeToHa unu U3 ctanu.

BbITshkHas GallHs - YacTb GalleHHON rpaupHK, cryxallas Ans co3aaHus B Heil eCTECTBEHHON TAM Bo3ayxa.

BO3,D,yXOBXO,D,HbIe OKHa - OTBEPCTUSS B HWXKHEW 4acTu rpagupHu, 4Yepes KoTopble BO3OyxX nNnoctynaet B
Bo3ayxopacnpenenuternb.

BosgyxoperynupytoLiee yCTPOMUCTBO - YCTPOWUCTBO MNepes BO3O4yXOBXOAHLIMW OKHaMU 5151 OFpaHUYEHUst MOCTYNEeHUs
B rpagvpHIO XONOAHOro Bo3gyxa B 3MHee Bpemsi rofa (HaBeCHbIe LWUTbl, TaMBypbl, Kant3u NoBOPOTHbLIE U Ap.).

MopaoH - BogocOopHbI 6acceltH Manon rnyouHbl.

KoHdy3op - cyxatowmiica natpy6ok (Mo xo4y Bo3ayxa) nepes BEHTUNSITOPOM.
O6evaiika - unnuHapuyecknii natpybok BeHTUnsaTopa.

Oncbdy3op - paclumpsaowminca natpybok (mo xoay Bo3gyxa) nocrne BeHTUNSATopa.

Boauyxopacnpenenmenb - MPOCTPaHCTBO B npenenax rpagupHWU, pacnosyioxXeHHoe Mexay HU3O0OM opocutenda u
YpOoBHEM BOAbl B pe3epByape, cnyxalulee ond paBHOMEpPHOro nogsoaa Bo3gyxa K OpoCUTeEnNto.

AspoanHaMU4eCKUiA  KO3bIpeK - KO3bIpeK Hag BO34YyX0OBXOAHbIMWA  OKHaMWu, obecneumBaroLmi paBHOMepHOe
pacnpeneneHne Bo3gyxa BO BXOOHbIX OKHaX.

I'I0Tep|/| BOAbl B rpagnpHAX - NOTepUn, CBA3aHHble C ncnapeHmem Boabl 1 YHOCOM KanernbHOM BMnarn ¢ NoTOKOM BO3Ayxa.

CeKUMOHHasn neperopofka - neperopogka, ycrpampaeMasi B CEKUMOHHBIX TPaAnpHAX U OTAeNsAWwas ogHy CeKkUuuio oT
OpYrow.

BeTtpoBas neperopogka - neperopogka, yCTpanBaemasd B Bo3ayxopacnpengenutene anda npenynpexgeHma CKBO3HOro
npogyBaHuUA BETPOM N BbIHOCA Kanenb 13 Bo3gyxopacnpeaenutend.

TeKCT AOKyMeHTa CBEPEH MO:
oduumansHoe nsgaHve
M.: UIATM MNocctposs CCCP, 1987



