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HALUVWOHANBbHbBIN CTAHOAPT POCCUNCKOW QDEAEPALUMN

YCTPONCTBA LUMBEPHbIE METAJUIMYECKUE 3ALUNTHBLIE
ONA B3PbIBOOMACHbIX MPOU3BOACTB
TexHuuyeckue Tpe6OBaHUA U OLIEHKA NPOYHOCTH

Metal gate devices for explosives facility sites.
Technical requirements and strength assessment

Dara BBegeHua — 2015—07—01
1 O6bnactb npuMeHeHus

HacToawmii ctaHaapTt pacnpocTpaHseTca Ha LwmbepHble MeTannuyeckue yctpouncrtea (WWY) ans
B3PbIBOONACHbLIX MPOM3BOACTB, MNPEAHA3HaAYeHHble AnA  3awuTbl  ODCMAYXMBAIKOLWEro  nepcoHana,
HaxoasALWeroca B 3akabUMHHOM NPOCTPAHCTBE, OT AEWCTBUS BO3AYLUHON yAapHON BOMHbLI (BYB) u 0CKOMNKoB
kopnycoB 6oenpunacoB u o6opyaoBaHMA NpW B3pbiBE KOHAEHCUPOBAHHBLIX B3pblBYaThIX BeLlecTB (BB) B
kabune.

LY ycTraHaBnuBaeTcss B TEXHOMOIMYECKOM Npoeme KabWHbl, Yepes KOTOPbIi NMPOW3BOAUTCA 3arpyska
060pyA0BaHNA B3PbIBYATLIMU MaTepUanami 1 B3pbIBOONACHLIMU U3AENUAMU ANA NPOM3BOACTBA ONACHBLIX U
0co60 onacHbIX onepawuin.

CTtaHgapT ycraHaBnvMBaeT TUMbl, OCHOBHbIE MapamMeTpbl U pasMepbl, METOAbI pacyeTa U TEXHMYEcKne
TpeboBaHus k LLIY.

MonoxeHus HacToAWero craHaapta  [AOSDkHbl NPUMEHATb  PAacrosioKEHHbIe Ha  TeppuTopun
Poccuiickoit ®epepauun opraHusaumu, NPeanpusaTus U Apyrme CyObekTbl HayYHOW U XO3AWCTBEHHOW
AeATeNbHOCTU HE3aBMCUMO OT hOPM CODCTBEHHOCTU M NOAYMHEHUSA.

2 HopMaTtuBHbIe CCbINIKU

B HacTosLem cTaHaapTe UCNONb30BaHbl HOPMATUBHbBIE CChINIKM HA Cneaylowme CTaHaapThl:

FOCT 380-2005 Ctanb yrnepoaucrasi 00bIKHOBEHHOIO kavyecrsa. Mapku

FOCT 1050-88 lMpokaT COpTOBON, KanMOpPOBaHHbLIA, CO CneuuanbHOW OTAENKOW MOBEPXHOCTU U3
yrnepoaucTOi Ka4eCTBEHHOW KOHCTPYKLIMOHHON cTanu. OBLumue TEXHUYECKne yCcrnoBusi

FOCT 2850-95 KapToH acbecToBbiil. TexHUUYECKUE YCIOBUS

FOCT 6636-69 OCHOBHbIE HOPMbI B3auUMO3amMeHAeMOCTU. HopMarnbHble NIMHERHbIe pasmepbl

Mpwu™MeyaHune— Npu NONb30BAHUM HACTOALLUM CTaHAapTOM Lenecoobpa3Ho NpoBepuUTb AelcTBUe
CCBIMOYHbLIX CTaHAApPTOB B MHHOPMALIMOHHOIA cucTeMe obLero nonb3oBaHUs — Ha oduLmMansHoM caiite deaepanbHoro
areHTCcTBa N0 TEXHUYECKOMY pPerynupoBaHuio 1 METPONOrMKU B ceTu UHTEpHET Mnu Mo exerofgHomMy WHGOPMaLMOHHOMY
yKasaTento «HauuoHanbHble CTaHAAPTbI», KOTOPLIA OMybnukoBaH Mo COCTOSHWIO Ha 1 SHBaps Tekyljero roga, W no
BbINYCKaM €XeMeCcAa4YHOro HpopmaLnoHHoro ykasartens «HavuumoHanbHble cTaHgapThl» 3a Tekylmii roq Ecnu sameHeH
CCLINOYHBIA CTaHAApT, Ha KOTOpbLIA AaHa HefaTMpoBaHHas cCbifika, TO peKOMeHAYyeTCsl UCNoNb3oBaTh AEACTBYIOLLYI0
BEPCUIO 3TOro CTaHgapTa C Yy4€TOM BCEeX BHECEHHbIX B [JaHHYH BEpCUI0 U3MeHeHWA. Ecnmn 3ameHeH CCbINOYHBIA
CTaHAapT, Ha KOTOophlii AaHa AaTupoBaHHas ccbifika, TO PEKOMEHAYETCS UCMoNb3oBaTb BEPCUIO 3TOrO CTaHaapTa C
yKa3aHHbIM Bbille rojoM yTBepXaeHus (npuHatusl). Ecnn nocne yTBepxeHUst HacTosALero cTaHjapta B CCbINOYHbLINA
CTaHAapT, Ha KOTOphIiA flaHa AaTUpoBaHHas CChbifika, BHECEHO W3MEHeHWe, 3aTparuBarolliee MONOXeHWe, Ha KoTopoe
AaHa ccbinka, TO 3TO NOSIOXKEHWe PeKOMeHAyeTCA MPUMEHATb 6e3 ydyeTa AaHHOro U3MeHeHWs. Ecnn ccbinouHblii
CTaHfapT oTMeHeH 6e3 3amMeHebl, TO NonoXeHne, B KOTOPOM JlaHa CChiflka Ha Hero, pekoMeHAYyeTcsl IPUMEHSTTL B YacTy,
He 3aTparvBaoLLieil aTy CCbInKy.

3 TepMuHbLI U onpeaeneHust

B HacTosiLieM CTaHaapTe NPUMEHEHBI CReayoLLMe TEPMUHbI C COOTBETCTBYIOLLMMM OnpeaeneHusIMu:

3.1 kabuHa Kene3obeTOHHaA MOHONMTHasA (Oanee nO TeKCTy kKabuHa): MoHonuTHOe
ene3obeTOHHOE COOPYXEHNE, NpeAHa3HaYeHHOe Ana nokanu3auumn B3pbiea u o6ecneqveHus 6e30nacHoOCTU
obcny>kmBatoLlero nepcoHana.

3.2 BbIWMGOHas NOBEpPXHOCTL: JlerkocOpacbiBaemasi KOHCTPYKLMSA, 3aMEHAIOWAn OAHY U3 CTEH u/unu
NoKpbITUE KaBWHbI, U NpeaHa3Ha4YeHHas ansa copoca n3GbITOYHOrO aBNEHUSA NPU aBaPUIHOM B3pbiBE.

M3paHue ochmunanbHoe
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3.3 wnbepHoe ycTpOMCTBO: KOHCTPYKUMA, NpegHasHaYeHHas ANns NepeKkpbiTUS TEXHOMOrM4eckoro
npoema B CTeHe KabWHbl C Lenbio 3awuTbl 0OCNY>XMUBAIOLLEr0 NepcoHana, Haxoasuwlerocs B 3akabuHHOM
NPOCTPaHCTBE, OT AENCTBUA MopadkatoLmx hakTopoB B3pbIBA.

3.4 wnbep: OCHOBHOW 93MNEeMEHT LMOEPHOro YCTPOWCTBa, NpeacTaBnsaowmii coBoii 3aaBUXKY,
NepeKpbIBaIOLLYIO TEXHONOMUYECKUI NPoeMm.

3.5 cTpoutenbHaa BbicoTa: PaccroaHue mexay npoaosibHbIMU OCSIMU CUMMETPUU O0BNNLOBOYHbLIX
NAMT ANA TPEXCNOWHOro wmnbepa.

4 O603HaYeHNA U COKpalLeHUsA

BB — B3pblBYaTOE BELUECTBO;

BYB - BO3aylWHasa yaapHas BOMHa;

Wy - wubepHoe yCTPOUCTBO;

a — yron nageHuss BO3AYLUHOW YAAPHOW BOfHbI, OOpAa3OBaHHbIA Mexay HanpaBneHuem u3s
LeHTpa 3apsiaa Ha LUeHTp wmbepa n Hopmarnbio K Hemy, rpaj;

Qi — TPOTWIOBLIN 9KBUBANEHT B3PbIBYATOrO BELLECTBA;

o} —  eAMHWYHbIA NPOrnG LMMUHAPUYECKOro LMBEPHOro yCcTpoiicTBa Noj NPUBEAEHHON MAacCoi,
M/KT;

Lo —  ©A4MHMYHBLIA MNporMé LMAMHAPUYECKOrO LWKWGEPHOro YCTPOiCTBA MOA COCPEAOTOYEHHON
MacCou, M/KT;

£ — MakCuMmarnbHbIi 3a30p MeXay KapKacoM W HAapYXXHON MOBEPXHOCTbIO LUMUHAPUYECKOTO
LWNGEpHOro YCTPOCTBA, MM;

— OTHOCUTEINLHOE PacCTOAHNE;

p —  NMOTHOCTL MaTepuana wubepa, Kr/m>;

or — CcTaTuM4eckuii npeaen Tekydectu martepuana wubepa, Ma;

Tmax ~— MaKCUMarnbHbl€ KacaTenbHble HanpsbkeHus, Ma;

[r] — [AONyCTUMbIE KacaTenbHble HanpsbkeHus, Ma;

T. — xapaktepHoe BpeMsi ¢a3sbl MOJIOXKMTENBHOTO AABMEHUS, AeUCTBYIOLLErO Ha LWnbep, C;

w — yacroTta co6CTBEHHbIX KonebaHum LMIMHAPUYECKOro WnGepHOro ycTponcTea, c’;

a — CKOpOCTb 3BYyKa, M/C; Ana metanna a = 5100 m/c;

b — BbICOTA TEXHOMOIMMYECKOro NpPoemMa, M;

B — BbICOTa WMbepa, M;

Coxs — Macca 3KkBUBaNEHTHOro ccpepuueckoro sapsaa BB, kr;

Co — mMacca pacuyeTHoro 3apsaa BB, kr;

C — Macca ucnonb3dyemoro 3apsina BB, kr;

d, — auameTp OONMTOB KpenneHus HanpaeBnsioLwen, MM;

d, —  MWHUMAnbHbIA AUAMETP OCU, MM,;

Di — MECTHas WMpuHa wubepa LMnuHAPUYECKOro LWMBepHOro yCTPOUCTBA, M;

D — HauMMeHbLUas LMpUHA wmbepa UUNMHAPUYECKOro LWMGEpPHOro YCTPOMCTBA, M;

— mMoaynb tOHra, MNa;

F;i — nAowaab i-ro NonepeyHoro Ce4YeHus, M2;

Fq —  MAowaab TEXHONONMYECKOro NPOEMa B CTEHE KabuHbI, M2;

Fon — NMOWab NONEPEYHOTO CEYEHUS OCH LINMMHAPUYECKOTO LIMBEPHOTO YCTPONCTBA, M2
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yCKOpeHue CBOBGOJHOTO NageHus, M/c’;
BbICOTA LMbBEpa UUNMHAPUYECKOTO LUMOEPHOTO YCTPOWCTBA, M;
BbICOTA KabWHbI OT NOMa A0 BHYTPEHHEW NOBEPXHOCTU NEPEKPLITUS, M;
BbICOTA UUNMHAPUYECKON BbIEMKW B TEXHOMOMMYECKOM MPOEME, M;
paccrosiHue OT LieHTpa Macchl 3apsaa 0 nona KabuHsbl, M;
MUWHUMarbLHOE PacCTOSIHUE OT LieHTpa Macehl 3apsiaa Ao nona KabuHel, M;
MOMEHT MHEPLIMM i-T0 CEYEHUSI LIMMMHAPUYECKOTO LUMBEPHOTO YCTPOCTBa, M’
nepBuYHbLIR MAYNLC, Ma-c;
BTOPUYHbIN UMNYNbC, Ma-c;
CYMMapHbI paBHOMEPHO pacnpeieneHHbln uMnynse, Ma-c;
KOO PULMEHT CHUXKEHUA HarPy3Ku;
KO9PMPULMEHT AUHAMUYHOCTH;
paccTosiHue OT LIEHTPa Macchl 3apaaa A0 OOKOBOW CTEHbI KaOUHBI, M;
MWHUMarnbHOE PacCTOAHKUE OT LEHTpa Macchl 3apsiaa A0 DOKOBOW CTEHbI KAOUHBI, M;
paccTosiHue OT TOYKWU NPUMOXKEHUSA pacvHEeTHON CTaTU4eCKU IKBMBANEHTHOW Harpysku P go
onopel, M;
LUMPKUHA TEXHONOrMYECKOoro Npoema, Mm;
AnvHa nponeTa i-ro MonepevHoro CeYeHus, m;
npuBeAeHHas AnMHa nponeTa i-ro NoNepPeyHoro cevexuns, 1/H-m;
AnvHa BonTOB ANS KPENSieHUs HanpaensAwLWeEn, MM.
wmpuHa wubepa, Mm;
paccTosiHue mMexay OOKOBbIMU CTEHAMMU, M;
n3rnbatoLLmMin MOMEHT B i-OM NONEPEYHOM CEYEHUN NPU AENCTBUM €AUHWMYHON Harpy3ku, H-mM/H;
MaKCHUMarnbHbIW n3rmbarowmin MOMeHT, H-M;
npvBEeAeHHas Macca UMnuHAPUYECKOro LUMbepHOro yCTPOMCTBA, Kr;
npeaenbHblli n3rnbatoLwmii MOMEHT Ha eAUHULY ANUHbI HAUOONEE HAarpy>XEHHOro CeYeHUs
LMIMHAPUYECKOro LunbepHoro ycTponctea, H-m;
MaKCUMarneHbIi  U3rnbaloLWmMini.- MOMEHT, BO3HUKAIOLWMA B CEYEHUWN LIMIIUMHAPUYECKOTO
LUMBGEpPHOro YyCTPONCTBA NPU AENCTBUM €ANHUYHOW Harpy3ku, H-M/H;
COCpeoTOMEHHAA Macca i-ro MOMepeyHoro CeYeHWUs LUIMHAPUYECKOTO LIMBEpPHOro
YCTPOMNCTBA, KT;
3anac nNpovHOCTU NO NpeaernbHbIM Harpy3kam;
KOnM4ecTBO BONTOB KpensneHns HanpaensoLWeNn, LT;
puKTUBHAs Harpyska i-ro nonepeyHoro ceyveHus, H;
eUHNYHaga Harpy3ka, KoTopas npu pacyeTe npuHUMaeTcs pasHon 1, H;
AaBreHune Ha (PpoHTe NPoXoAALLEeN BO3AYLLUHOW YAapHOW BOSHbI NpY BO3AYLLHOM B3pbiBe, [1a;
AaBneHne Ha PpPOoHTE OTPaXKEHHOW BO3AYLUHON yAapHON BOSHBI MPU BO3AYLLHOM B3pbIBE, [1a;
AaBlieHne Ha PPOHTE NPOXOAALLEN yaapHOW BOJTHbI NPU Ha3eMHOM B3pbiBe, [1a;
AaBrieHne Ha OPOHTE rOfIoBHOW yAAPHON BOMHLI, [Ma;

AaBrneHue, aencreytowee Ha wnbep, Ma;
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APg - craTtudyeckasn sKkBMBarieHTHasi COCpeA0ToYeHHas Harpyska, H;
Q — pacyeTHas cTaTMyeckass SKBMBANEHTHas pPaBHOMEPHO pacnpedeneHHan Harpyska,
q — OencTByiolas Ha wnbepHoe yCTpoicTBo, Ma;
KpaTyanLLee paccTosiHMe MexXay LEeHTPOM 3apsaa u ueHTpom wubepa, M;
R — paccTosiHue Mo HOpManu OT LieHTpa 3apsiga Ao wubepa, m;
Rn — peakuus onopbl LUNMHAPUYECKOTO LUMBEPHOro ycTponcTea, H;
Ron  — MECTHbIN pagnyc UMNUHAPUYECKON BbIEMKI B TEXHONOTMYECKOM NPOEME, M;
I — paaunyc 3KBUBANEHTHOro cHepuyeckoro 3apsaa, M;
lo —  TONLMHA OAHOCIOMHOIO UMK TPEXCNOWHOTO nbepa, Mm;
S — CTpouTEfbHas BLICOTA, MM;
s —  TONWMHA METannM4eckoin o6nMLOBOYHOW NIUTbI, MM;
Sy — TOMWMHA MUHUMAINBLHOTO CEYEHUS HaMpPaBMAOLWENR, MM;
S, — TOMLWMHA HUXHEN MOSKWU HanpaBnsaLWwen, Mum;
S,  — TOMNWMHA KapKaca, MM;
Ss — TonwmHa obevanku, Mm;
Sy — TOJNILMHA AMCKA, MM;
S5 — TONLWMHA CTEHKM 3aLUUTHOIO KOXyxa LnnmHapuyeckoro LY ¢ S-obpa3HbiM wmbepom, mm;
Ss —  TONWMHA OCHOBAHUSI, MM;
Soc — BpEeMsA paspyLUeHus onopel, C;
t — nepuoa coOCTBEHHbIX KONeGaHui LMnMHApUYeCcKoro LMbEepHOro yCTpoicTea, C;
T —  CTaTM4eCKUi MOMEHT CEeYEHUs LUMITMHAPNYECKOro LUMBEePHOro yCTponcTBa, M>;
W — npuBeAEHHOE pacCcTosiHME OT LieHTpa 3apsaa Ao LeHTpa wubepa, mikr';
Z -

5 TexHnueckue Tpe6oBaHus

5.1 WY pomkHO M3rotaBnMBaTbCA B COOTBETCTBMM C TpebOBaHMAMU HACTOAWEro craHgapra no
TEXHUYECKOW AOKYMEHTALUW, YTBEDXKAEHHOW B YCTAHOBIIEHHOM MOPSsiAKe.
5.2 LLIY gomkHO pa3MeLlaTbCsi Ha CTEHE KabUHbI C €€ BHYTPEHHEN CTOPOHbI.
5.3 KoHcTpykuus LY aomkHa uckniodaTbs BO3MOXKHOCTb NPOHUKHOBEHUA NPOAYKTOB B3pbiBa U yAapHON
BOJTHbI Yepe3 3a30pbl MEXAY dIeMEHTaMM YCTPOUCTBA.
5.4 YcraHaBnuBaloTcs AnNA NpMMEHeHus cneayiowme tunol LLY:
— MAOCKMe, PUCYHOK 1;
— UMNMHAPUYECKUE C NNOCKUM LLMBEpOM, PUCYHOK 8;
— uMnuHapuyeckue ¢ S-06pasHbIM LLMOEPOM, PUCYHOK 9.
5.5 3a3opbl Mexay Hanpasnsawowen u wmbepom nnockoro LY AomKHbI COOTBETCTBOBATL NOCAaAKe He

HUXKE ——.
dil

5.6 3a3opbl MeXay HaPY)XHOI MOBEPXHOCTbLIO LuUnuHapudeckoro LLIY u kapkacom A0miHbl ObiTh He
Gonee 3 MM. YnnotHeHue AOMKHO obecneuuBaTb MMOTHOE MPUIIEraHWe K HAPY>XHOW NOBEPXHOCTM
uunuuapuueckoro LY.

5.7 KoHcTpykumsi uunuHapuyeckoro LY ¢ S-o6pasHbim  wumMbepom AomMkHA npeaycmaTpuBaTth
YCTaQHOBKY BHYTPM KaOMHbI 3aLLMTHOrO METANIUYECKOTO KOXKyXa C TONLLUMHOW CTEHKN HE MEHee 5 MM.

5.8 KoHctpykuus uunuHgpuyeckoro LY ¢ S-o6pasHbiM lunbepoM gomkHa BKMIOYaTh GNOKMPOBOYHOE
TOPMO3HO€E YCTPOWCTBO, NPENATCTBYIOLLEE NPOBOPAYMBaHMIO LLMbepa npu aBapuiHON CUTyauun.

5.9 KOHCTpYKLMSA CBapHbIX Y35OB A0OkHA 06ecneynBaTb paBHONPOYHOCTL OCHOBHOrO metanna (bonee
TOHKOIO U3 CBapMBaEMbIX ANEMEHTOB).

4



MeHee 16 MM.

5.11 3nemMeHTbl LWMGEPHbLIX YCTPOWCTB AOJMKHbI WM3rOTABNMMBATLCA M3 MaTepuarioB, YKasaHHbIX B

Tabnuue 1.
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5.10 Yucno aHKkepHbIx BONTOB AOMKHO ObITb HE MEHEee YeTblpex, AMAaMeTP KOTOPbIX A0MKeH BbiTb He

Tabnuya 1—Matepuansl ans SNEMEHTOB LUMBEPHOro yCTponcTea

HaumeHoBaHuWe aneMeHTa

Mapka mMaTepuana

Mnuta wnbepHaa

Cranb BCTt 3 cn 5 no FOCT 380 unu
ctanb 35 no FOCT 1050

OcHoBaHue Cranb BCTt 3 cn 5 no FOCT 380 unu
ctanb 35 no FOCT 1050
Hanpasnsiowue Cranb 45 wnu ctanb 35 no FOCT 1050

BONTbI KPENNEHNs HaNPaBMAIOLLMX

Crtanb 45 vnu ctanb 35 no FOCT 1050

AHKepHble BONTbI

Cranb 45 vnu ctanb 35 no FOCT 1050

Ocb ycTponcTaa LWMBEpPHOro UMNUHAPNYECKOro

Cranb 45 vnu ctanb 35 no FOCT 1050

Ob6eyvalikn Cranb BCt 3 ¢cn 5 no OCT 380 unu
cranb 35 no NOCT 1050
Ouncku Cranb BCt 3 ¢cn 5 no OCT 380 unu

cranb 35 no FOCT 1050

XecTkuit HaNONHUTENb TPEXCNONHOro Wnbepa

KapTtoH acbectoBbiii FTOCT 2850

5.12 [lonyckaeTcs NPpUMEHEHUE OPYrUX MapoK KOHCTPYKLUMOHHBLIX CTaneW, UMEoLMX NPOYHOCTHbIE
XapakTepuCcTUKU HE HWKe 4YeM y MaTepuarnoB, yKka3aHHbix B Tabnuue 1. Boibop maTtepuana pormkeH
onpeaensaTbCA CBOMCTBAMM TPAHCMOPTUMPYEMbIX 4vepe3 LY Bewecte W yCrnOBUAMU TEXHONOMMYECKOIO
npouecca.

5.13 BesonacHasa 3oHa ans o6Cny>kMBAaKOLLEro nepcoHana ycTaHaBNMMBAETCs MPU MNPOEKTUPOBaHUU
TEXHONOrMYECKON NIMHUMN.

Ecnu 3arpy3ka kabuHbl BB He npeBbIlLaeT 5 Kr U kpatyaiilee pacctosiHue OT LeHTpa 3apsaa go LY
He MeHee 0,5 M, fomyckaeTcs Haxoxgewue paboyero Mecta annapaTymka HanpoTUB TEXHOMOTMYECKOro
npoema Ha pacCTOsHUM HE MeHee 1 M OT CTEeHbI KaBGUHbI.

B npotuBHOM cnyuyae paboyee MeECTO annapatyuka AOMKHO ObiTb BHE 30HbI NPSIMOrO [EeNCTBUS
reHepupyemon yaapHomn BOSHbI.

6 OcHOBHbIe NnapameTpbl U pa3mepbl WNGEPHbIX YCTPONUCTB
6.1 MpAMoyronbHbIA TEXHONOrMYECKUl NpoeM
6.1.1 Pa3mepbl NpAMOYronbHOr0O TEXHOMOrMYECKOro npoema BbiGupatoTcsi cornacHo Ttabnuue 2 u

roCT 6636

Ta6nuua 2 - Pasmepbl NPIMOYroNbHOrO TEXHOMOTMYECKOr0 NPoemMa

LLnpura BeicoTa
TEXHOMOrMYECKOro npoema, |, M TEXHOMOrMYECKOro Npoema, b, M

0,20+0,05 0,20+0,05

0,32+0,05 0,16+0,05; 0,25+0,05; 0,32+0,05

0,40+0,05 0,20+£0,05; 0,32+0,05; 0,40+0,05

0,50+£0,05 0,25+0,05; 0,32+0,05; 0,40+0,05; 0,50+0,05
0,63+0,10 0,3210,05; 0,4040,05; 0,50+0,05; 0,63+0,10
0,80+0,10 0,40+£0,05; 0,5040,05; 0,63+0,10; 0,80+0,10
1,00+0,10 0,50+0,05; 0,63+0,10; 0,80+0,10; 1,00+0,10
1,2510,15 0,6310,10; 0,80+0,10; 1,00£0,10; 1,25+0,10
1,6040,20 0,8040,10; 1,00+0,10; 1,25+0,10; 1,60+0,20
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6.2 BonTbl KPpenneHusa HanpaenaowWwen
6.2.1 Konnuectso GonroB Ans KpenneHus HanpaensioLleli BbIdupaeTcs cornacHo Tabnuue 3.

Ta6nuua 3-Konuiectso 601TOB ANsi KPENNEHUS HAaNPaBnALEN

PaccTosiHue 0T LeHTpa Macc 3apsaa Ao LeHTpa Macca skBuBaneHTHoro 3apsiaa Cos, Kr
wwbepa R, M 1 5 10 20 40 60
0,5 3 4 4 4 4 -
1,0 3 3 3 4 4 4
1,5 3 3 3 4 4 4
2,0 3 3 3 3 4 4
MpuMeyvyaHue — pU UHTEPNONMPOBAHUN MPOMEXYTOUHBIX 3HA4EHWI# KonuyecTBa GonToB Heo6XxoauMO
BbIGUpaTh Gonbluee Yncno 60NToB KpemnneHus.

6.2.2 nameTtp 60NTOB ANS KpenmneHus HanpasnsoLen BoidupaeTcs us tabnuubl 4.

Tabnuuya 4 - OQuamerp 60NTOB ANA KPENNEHUS HANPABNAIOLWEN, MM

PaccTosiHue oT LeHTpa Macc 3apaga A0 LUeHTpa Macca aksuBaneHTHoro 3apsiia Coxs, Kr
wubepa R, m 1 5 10 20 40 60
0,5 12 16 25 30 40 -
1,0 12 12 12 16 20 25
1,5 12 12 12 16 16 16
2,0 12 12 12 12 12 12
MpumMmevyaHne — Mpu UHTEPNONUPOBAHUN NPOMEXYTOYHLIX 3HAYEHUN AWAMeTPoB GONTOB KpernneHus
HeobXxoAUMO BblBUpaTh GonbLUni AuaMeTp.

6.2.3 [InuHa 60TOB ANs KPENMEHUss Hanpasnsiowen, M, BoibupaeTca us ycrnosus
1, =0,8-(S,+8S.,). Q)

6.3 Mnockoe wWnbepHoe yCTPOUCTBO
6.3.1 OcHOBHble napameTpbl MMOCKOTO LUMOEpPHOro YCTPONCTBA JOIDKHbI COOTBETCTBOBATb
napaMmeTpam, ykasaHHbiM B Tabnuue 5 n Ha pucyHke 1.

Tatnuua 5—OCHOBHbIE NAPaMETPbI MIIOCKOTO LWMBEPHOro yCTPOiCTBa

BykseH
HaumMeHoBaHWe OCHOBHOroO NapameTpa o(_ii(:ia 3Ha4yeHne OCHOBHOroO napaMeTpa
-YeHne
Pasmepbl winbepa ansa nnockoro LLY:
BbICOTa, M B B=1,4b
LUMpUHa, M L L=1,4-]
TOSLLMHA OAHOCNONHOIO UMW TPEXCNONHOTO Wnbepa, MM S no 6.3.2.4-6.3.2.7,6.3.2.10,
8.2.1
CTpouTErnbHas BbICOTa, MM S no 6.3.2.10
TonwmHa MMHUManNbHOrO CEYEHUS HanpaBnAoLLEN, MM S, no 6.3.3 n pucyHky 6
TonwmHa HWXKHEN NONKM HaNPaBMAOLLENR, MM S, $,28;
TonwmHa oCHOBaHMA, MM Soo no 6.3.4
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6.3.2 TonwuHa wubepa S cornacHo pucyHky 1 onpeaensietca B 3aBUCUMOCTU OT pasMepos
TEXHOMOIMYECKOro NPOEMa, 3KBUBANEHTHOW MACChl 3apsila U ero pacronoXeHUsi OTHOCUTENbHO wnbepa.
6.3.2.1 Maccy 3KkBMBanEeHTHOro cchepu4eckoro 3apsaa, kr, Tpotuna onpegensior no gopmyne

CaKB = ai ’ C’ (2)

rae @ — TPOTUNOBbLIN 3KBMBANEHT ucnonbyemoro BB;

C - mMacca ucnonbsyemoro BB, kr.

Mpu B3pbiBE B KaOWHE HECKONMbKMX 3apsAA0B, NPUBEAEHHYI0 MAaccy 3apsja, Kr, onpejensior no

¢opmyne
()

N
CQKB = Zai . Ci’
i=1

rae i — Homep3apspa(i=1,2,3...n);

N - KOnu4yecTBo 3apsiaoB.

B atoMm cnyyae npu pacuyeTe yAapHO-BOMHOBOrO BO3AEWCTBUA HA LUMGEpPHOE YCTPOMCTBO CYUTAEeTCs,
4yTO 3apsan C npuBeAeHHOM mMaccoin BB pacnonoxeH B UEHTpe MacC CUCTEMbl €4UHOBPEMEHHO

JETOHUPYIOLLMX 3apSA0B.
6.3.2.2 Pagnyc 3KBMBaNeHTHOro ccpepuyeckoro 3apsga, M, U3 TpOTUNAa C HACIMHOW MAOTHOCTLIO

r,=0,062-3[C,, .

OTHOCHTENBHOE PACCTOSIHWE N OT LIEHTPpa 3apsiga A0 LEHTpa wubepa BbiuucnaeTes no dopmyne

onpeaenseTca no gopmyne

R
n:_7
rO

rae R — KpaTyaiwee pacCTOstHUE MEXAy LIEHTPOM 3apsiaa u LeHTpoMm wmbepa, m.

6.3.2.3 Yron nageHusi BYB, o6Gpa3oBaHHbIii Mexay HarnpaBneHUMEM U3 LEHTpa 3apsga Ha LUEHTp

wubepa U HopManbko K HEMY, NOKa3aHHbIN Ha pUCyHKe 1, onpeaensaoT no opmyne

R
oL = arccos —=, 4)
R

rae R, — paccrosiHMe no Hopmanu OT LieHTpa 3apsiga 4o wubepa, M.

6.3.2.4 TonwwHy wubepa HasHa4aloT NO rpacukam pucyHka 2 ecnu

a < 40°%
0,20+0,05 < 1< 0,63+0,10;
0,20+0,05 < b < 0,63+0,10.

6.3.2.5 TonwuHy winbepa HazHa4atoT No rpadnkam pucyHka 3, ecnu

a < 400
0,6340,10<1<1,00£0,10;
0,3240,05 = b < 1,00+0,10.

6.3.2.6 TonwuHy wmnbepa HazHA4aloT No rpachukam pucyHka 4, ecnu

a < 40%
1,00+0,10 < | < 1,2540,15;
0,5010,05 < b < 1,25+0,15.
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6.3.2.7 Tonumny wubepa Ha3Ha4aloT Nno rpacdmkam pucyHka 5, ecnu

a < 40°
1,25+0,15 <1< 1,60+0,20;
0,80+0,10 < b < 1,60+0,20.

6.3.2.8 Ecnun npoektupyemebiii umbep He noanagaeT HU NoA OAHO U3 BbilLE NEPEYUCNEHHbIX YCINOBWIA,
TO TonwwmHa wubepa onpeaensieTca no opmyne, NnpeacTaBneHHon B 8.2.1.

6.3.2.9 PexoMeHayeTCA HasHavaTb TOSLUMHY OAHOCHOWHOro wmbepa B uHtepsBane 5 < S < 50 Mm.
Ecrm TonwmHa opHocnonHoro wubepa He yaosneTBopsieT TpeboaHusm GesonacHoOCcTM, cneayet
NPUMEHATL TPEXCNOMHBINA WwKubep.

6.3.2.10 TpexcnonHbii WMGEpP COCTOMT U3 ABYX METaANNMMYeCKUX OONIMLOBOYHLIX NAUT W XECTKOro
HanonHuTenA. TonwmHa TPEXCnoMHoro wmbepa, MM, NokasaHa Ha PUCYHKe 6 U cocTaBnaeT

Qo
S=S'+§, 6
le — CTPOWTENbHAs BLICOTA, paBHAsi TOMLUMHE OAHOCMONHOrO LwMBepa, OnNpeaensemMoro
s COrnacHo 6.3.2.4-6.3.2.7, Mm;
S — TONWMHA METANNUUYECKON OGMLIOBOYHOM NIUTHI, MM.
1.
S, >—§ ®)
4

6.3.2.11 Ecnu oTHOCuTENbHOE pacCTosHME OT LIeHTpa 3apsga A0 ueHTpa wubepa HaxoauTcs B
auanasoHe 2<mM<10 u npu B3pbiBe BO3MOXHO 06Gpa3oBaHME OCKOSIKOB (OCKOSIOMHbLIE CHapPAAbl WM

3apsgbl B 0605104ke), TO Wnbep AOMMKEH UMETL TOSILLUMHY HE MeHee 32 MMm.

6.3.2.12 [Ona nnockux wWKUOBEepHbIX YCTPOWUCTB JAONYCKAEeTCA NPUMEHEHWEe pa3spesHbix wwubepos,
COCTOSILLMX M3 [ABYX METannuyeckmx MiuT, CTBIKYIOLMXCA Mexay co6oii mo nuHuu paspesa. MNpu atom
TOMLWMHLI NAUT MOny4aT YMHOXEHUEM 3HAYEHUs TOMWMHb! wubepa, BbiGpaHHOro cornacHo 6.3.2.4-6.3.2.7
Ha koadpdmumeHT 1,2. OcTanbHble OCHOBHbIE MapaMeTpbl BbIOMPAIOT TakK e Kak W AN Hepaspe3sHoro
wunbepa.

6.3.3 TonwmHa MUMHUMAanNbLHOrO CEYEHUS HanpasnsloWeNn S, nokasaHa Ha pucyHke 1 u Bbibupaetcsa
COrnacHo rpadukam pucyHka 7, unu BbIYMCIAETCA No hOpMyne, NpeacTaBneHHol B 8.2.2.

6.3.4 TonwwmHa ocHoBaHuA nnockoro WY S, ™M, BbIOMpaeTcs paBHOW MOMOBUHE TOSLMHBI
0ZlHOCNOMHOrO Wwnbepa

S.. ==S. )
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1- ocHoBaHue; 2 - 6ONTbl KPENMEHUA Hanpaenswleld; 3 - ponuk wnbepa; 4 - Hanpasnawwas; 5 -
wmnbep; 6 - yNnNoTHEHUS; 7 - MECTO pacnosioXeHns annaparyuka; 8 - aHKepHble 601Thbl;
9 - CW/I0BOW NpUBOA.

MpumeuaHue - YepTex He NpesonpeaensieT KOHCTPYKUmio LLIY.

PucyHok 1- Tnockoe wmnbepHoe yCTPONCTBO
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1- Cael kr; 2- Cas=5 kr; 3- Cae=10 kr; 4 - Cae=20 kr; 5- Cas=40 «kr; 6 - Cas=60 kr
PucyHok 2 - 3aBMCUMOCTb TO/IWMHBI WMbepa S OT paccTossHMA 40 LeHTpa 3apsga R npu

a <40° 0,2mM<1<0,63 MmM; 02M<b<0,63m

10
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1- Cas=l kr; 2- Cag=5 kr; 3- Cag=10«kr; 4 - Cae=20 kr; 5- Cae=40 kr; 6 - Cas=60 kr
PucyHok 3 - 3aBUCMMOCTb TOMLWMHBI WKbepa S OT paccTosiHuA A0 LeHTpa 3apsga R npu

a<40°, 063 mM<1<10m;0,32MmM<b<10m
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1- C36=1 kr; 2- CakB=5 kI; 3- CI8=10 kr; 4 - CI8=20 kr; 5- C3IE=40 kr; 6 - C3IB=60 Kr
PucyHok 4 - 3aBMCMMOCTb TO/WMHbI WKbepa S OT paccTosiHMA A0 LeHTpa 3apsga R npu

a<40°,10mM<1<1,25MmM; 05M<b<125m
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1- CokB=1 Kr; 2 - CokB=5 KI; 3- C3I6=10 kr; 4 - CI6=20 kr; 5- CIB=40 Kr; 6 - CIB=60 Kr
PucyHok 5 - 3aBUCMMOCTb TO/WMHbI WKbGepa S OT paccTosiHuA A0 LeHTpa 3apsga R npu
a <40° 125mM<1<16Mm; 0,8 M<b<1l6Mm

13
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1 - BepxHsia 06NMLOBOYHAS MANUTA; 2 - pebpa XecTKOCTW; 3 - XEeCTKWA HaMoOMHUTENb; 4 - HWXKHSS
06/1ML0BOYHAA NMTa; 5 - Hanpaensiowas; 6 - oCHOBaHWe; 7 - GONTbl KPENEeHWs HanpasnsioLLe

PucyHok 6 - TpexcnoiiHblin wnbep

14
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1- Cag=1 kr; 2- Cag=5 kr; 3- Cae=10 kr; 4 - Cas=20 kr; 5- Cax=40 «r; 6 - Cas=60 kr

PucyHoK 7 - 3aBUCMMOCTb TO/ILUHBI MUHUMA/IBHOTO CeYEHUs HanpasAsaLwWwmx S2 0T paccToAHNUA A0 LeHTpa
3apsga R

15
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6.4 Llununpgpuveckoe wnbepHoe yCTpoucTBo
6.4.1 OCHOBHble nNapameTpbl LUUMMHAPUYECKOTO LLIMOEPHOro yCTpOMCTBAa AOMKHbI COOTBETCTBOBATbL
napameTpam, ykazaHHbiM B TaGnuue 6 u Ha pucyHkax 8 u 9.

Tabnuua 6 — OCHOBHblE MAapaMeTPbl LUITMHAPUYECKOTO LWUMGEPHOro YCTPONCTBA

BykseH-
HaumeHoBaHWe OCHOBHOIO napameTpa 06?)?336- 3Ha4eHne 0OCHOBHOIO napameTpa
yeHne
Pasmepbl wnbepa uvnuHapudeckoro LLY:
HaUMEHbLUAsA WMPKUHA, M Dm Dnz1,2'b
BbICOTA, M H H=1,21
TOMLUMHA OAHOCAONHOIO UMM TPEXCIOWHOTO LLMbepa, Mm S no 6.3.2.4-6.3.2.11
CTpouTENbLHAasA BLICOTA, MM S no 6.3.2.10
TonwmHa kapkaca, MM S;3 Bbibupatot cornacHo 6.4.5
TonwuHa obeyaiiku, MM S, BbibupaioT cornacHo 6.4.6
TonwumHa gucka, Mm S5 BuibupaioT cornacHo 6.4.6
TonwuHa CTEHKU 3aLLUTHOTO KOXKyXa LIMIIMHAPUYECKOTO
LLY ¢ S-o6pa3HbiM Lumbepom, Mm Ss S22 5 MM
MuHuUManbHbIA AUamMeTp OCU, MM d BuibupaioT us ycnosust
Dn/dy212
MakcumanbHbIi 3a30p MEXy KapKkacoM U HapPY>XHOM
NOBEPXHOCTbIO LunuHapuyeckoro WY, mm [ £<3 MM

Liunuuapuyeckoe LumbepHoe yCTPOMCTBO C NAIOCKMM LUMGEPOM NOKa3aHo Ha pUCYHke 8.
Liununapuyeckoe LumbepHoe yCTpOMCTBO ¢ S-00pa3HbiM LWMOEPOM NOKa3aHo Ha pUCYHKe 9.
6.4.2 TonwmHa wmbepa S U ero ucnonHeHuwe (OAHOCMOWHLIN WM TPEXCHOWHbLIN) onpeaensercsa

cornacHo 6.3.2.4-6.3.2.11.
6.4.3 [na ycraHoBku uunuHapuyeckoro LY B TeXHONOrMYECKOM MpoeMe BbINOMHAETCH BblEMKA

NPOhUNbHON LUMnUHApUYeckoi chopmel, NoeTopsitoLen copmy wnbepa. MeCTHbIN paguyc LMNMMHAPNHECKON
BbIEMKMW, M, ONPEAENSETCA U3 YCIIoBUS

1

r:%+S3+S4+8, ®)

rae  D; - mecTHas wmpuHa wubepa (CM. pUCyHOK 8), M.

16
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1- kapkac; 2 - npuBog; 3 - y3en nogsecku; 4 - ocb; 5 - obGeualika; 6 - wnbep; 7 - 06ANLOBOYHASA
nnuTa; 8 - aHKepHblih 601T; 9 - ynnoTHeHue; 10 - npwxum; 11 - anck

MpumeyaHne - Hanpasnswwye ANa nojaun W3LENMA Ha YepTexe He MokasaHbl YepTex He

npegonpesensieT KOHCTpyKumo LY

PucyHok 8 - LinnnHgpuyeckoe wWnbepHoe ycTPOWCTBO C NAOCKUM LLIMGepom

17
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1- Kkapkac; 2 - npuBog; 3 - y3en nogBecku; 4 - ocb; 5- ynaoTHeHue; 6 - 06NNLOBOYHASA NANTA; 7 - 3aUTHBIA KOXYX.
MpumeuvaHne - Hanpasnawwye ANA NOAaYM W3AENWIA HA 4epTexe He nokasaHbl. YepTéx He
npegonpegenser KOHCTpykuuio LY.
PucyHok 9 - Lunuugpunyeckoe WwnbepHoe yCTPONCTBO C S-06pasHbiM WMHGepom

18
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6.4.4 BbicoTa UMNUHAPUYECKONW BbIEMKW, M, B TEXHOMOINMYECKOM nNpoemMe Ans YCTaHOBKM
uunuugpudeckoro LY HasHauyaeTcsa us ycnosus

h=H+2-(S, +S, +¢). ©)

6.4.5 TonwumHa kapkaca S; uunuHapudeckoro LY BbiGupaeTcs paBHON MONOBUHE CTPOUTENLHON
BbICOTbI TPEXCMONHOTO LuMbepa.

6.46 TonumHa obevaiikm S, U TonAWMHA AUCKOB Ss uunuHapudeckoro LY HasHavawTtcs u3
cneayoLwmx yCnoBui:

— 84=S525 MM — ana LY ogHopa3oBoro uCNonb30BaHusi, KOTOPOE yCTAHABNMBAETCA B kabuHe npu
NPOM3BOACTBE TEXHOMOrMUYECKUX onepauuin C Mano BEepOATHOCTbIO BO3HUKHOBEHMSI B3pbiBa U KOTOpoOe
nocre B3pbiBa 3aMEHSETCS;

— 84 =S5 210 mMm — gna LY MHOropasoBoro ucnonbL30BaHus, KOTOpOEe yCTaHaBNUBAaeTCA B KabuHe
npu MpOM3BOACTBE TEXHONMOTMYECKMX Onepauuii ¢ 4acTbiM BO3HMKHOBEHWEM B3pbiBA WU KOTOpOE nocne
CMEHbl 0Cel M YaCTUYHOro peMOHTa 06e4vankm MOXeT ObiTb MOBTOPHO YCTAHOBMEHO B TEXHONOrMYeCKOM
npoeme.

7 PacueT Harpy3ok, AeACTBYIOUUX Ha WNBepHOe YCTPOUCTBO NPU B3pbiBe
3apsina BB B kabuHe

7.1 OnpepgeneHue NapamMeTpoB pacyeTHOM Macchbl U NPUBEAEHHOr0 PacCTOAHUA
71.1 Ona obecneyeHuss HeoOXOAMMOro 3amaca NPOYHOCTM pacveTHyl maccy 3apsinga BB, «r,
NPUHUMAIOT paBHOWA

C,=12-C (10)

5KB?

rae 1,2 - koadhdmumeHT 3anaca.

7.1.2 TpuBeaeHHoe paccrosHue Z, m/ikr', ot UeHTpa 3apsga A0 ueHTpa wmbepa BbIMUCHSIOT MO
dopmyne

Z= ‘ A1)
SCP

7.2 OnpegeneHuWe MOSIHOrO MOEeWCTBYIOLWLEr0 MMNynbCca yAapHOW BOJMHbI Ha wWUGepHoe
YCTPOMCTBO

7.21 Wmnynec pelicteyoweid BYB 3aBMCUT OT Maccel 3apsga, €ro XMMMYECKOMm npupoasl,
NPUBEAEHHOTO PaCCTOAHUS.

7.2.2 CpegHee 3Ha4eHne NOsIHOro umnyneca, Ma-c, gencreyiowero Ha LY, paccuntbiBaeTcs € y4eTom
coyaapeHusi BOSH B yrnax kabuHel U UMMynbCa OT BTOPUYHLIX BOJTH

iy =1, +i,, (12)

rae i1 — MNepBUYHBLIA UMNYNbLC YAAPHOW BOSHbI, Ma-c;

i — BTOPWYHBIA UMMYNbC YAAPHON BOHEI, Ma-C.

7.3 OnpegeneHne NepPBUYHOrO UMNYJNbCa YAAPHOW BOSHbI

7.3.1 Onsa onpeaeneHus BenUYMHbLI NEPBUYHOTO MMMynbea iq, AeicTByowero Ha LY, noBepxHOCTb
CTeHbl kabuHbl, HA KoTOpoil Haxoautca LY, pasbueaetcss Ha 9 CeKTOpPOB cornacHo pucyHky 10. 3artem
yCTaHaBMMBAETCH, K KAKOMY CEKTOPY npumblkaeT LLY.

19
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7.3.2 B cextopax, rae HaxoguTcs TPEXrpaHHbIA yron, uMmnynbc, a-c, AeNCTBYIOLWMI MPU OTPaXKeHUU
najaroLLen BOSHbI, paccunTbIBaeTCA No opmMmyne

0,44<7<5,7

. 3,44-103[C, 3

1
1
Z1,71

7.3.3 B cekTopax, rae HaxoaMTca ABYrpaHHbIv yron, uMnynec, Ma-c, onpegensierca no popmyne
0,4<7Z<5,7

. 1,786-10°3/C,
1L, = T

(14)

7.3.4 B cektopax, rae HeT coygapeHusi BOfH (NpuM HOPMarnbHOM OTPaXXeHUU nagatoLein BOJIHbI),
umnynec, Ma-c, onpeaenserca no cneaywmm dopmMynam:

npu 0,38 <Z <11
. 4,83.10%3[C,
1] B ——

>

Z3,03 (1 5)

npu 1,1<Z <57

. 6,5-10%3C, 6

1
1
Zl,29

20
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1,3, 7, 9 - cekTopbl C TpEXIPaHHbIM YoM (TpU NpUMbIKaKoLMe NOBEPXHOCTN);
2, 4, 6, 8 - ceKTOpbl C ABYIPaHHbLIM YI/I0OM (4Be NpUMbIKaloL e NoBePXHOCTH);
5 - cekTop ¢ HopMasibHbIM OTpaxeHnem BYB

PucyHok 10 - Cxema Ansi onpegeneHusi UMnynbca

7.3.5 [ns CeKTopoB, NPUMbIKAIOLWMX K BbILUMGHON NOBEPXHOCTM, pacyeTHoe 3HayeHue il Heo6xoAMMO

\%
pasgenntb Ha KOSCbCpMHMGHT CHMXEHNA Harpysku K, KOTOprIZ 3aBUCUT OT OTHOWEHMA — W Macchbl

Cp
BbILLUMGHOI NoBepXHOCTU. KOah(ULMEHT CHUXKEHNSI HArpy3kn K NPUMEHSIETCS MPW BbINOJIHEHUW YC/IOBUS

— <8
C,

21
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Ecnu BbiluMGHasA NOBEPXHOCTbL MMEET Maccy efuHuubl nnowaau o 10 kr/m2, TO Kk onpeaenaeTca no
dopmyne

k =2,074-0,091- cl

P

, )

rie V - o6bem kabuHbl, M.

Ecnn BbiMGHAsA MNOBEPXHOCTbL MMeeT Maccy eauHuubl nnowaaum ot 10 go 150 KF/MZ, 170 kK
onpeaenseTcs no gopmyne

k=1,862-0,0731 cl . (18)

P

Ecnu k cekTopy npuMbIkaioT ABe BbILLUMOHbIE MOBEPXHOCTU Pa3nMYHON Macehl, B pacyeTe Heobxoanmo
Ucnonb3oBaTtb KOaduumeHT k, onpeaensembiii no popmyne (17).
7.3.6 Ecnu nosepxHocTb LY npuMbikaeT 0AHOBPEMEHHO K HECKOMNBbKUM CEKTOPaM CTEHbI KabWHbI, TO
NepBUYHbIN UMNYIILC iy PacCYUTLIBAETCA ANSA KaXIOro CEKTopa OTAENbHO WM ANs AanbHENLIMX pacyeToB
NPUHUMAETCS YCPEAHEHHbIN UMMYMbC

LN (19)

rae N — KOMM4ecTBO CEKTOPOB, K KOTOPbIM NpuMbIkaeT LY.

7.3.7 MNpu B3pbIBE B KAOUHE HECKONbKUX 3apsaos BB, nepBUYHbI MMNYNLC i1, AENCTBYIOWMI HA CTEHY
KabWHbI, MPUHUMAETCA PaBHbIM CyMME MMMYSbCOB, AEUCTBYIOMX OT KaXKAOro 3apsaa, M pacCunThiBaeTcs
no gopmynam (13)-(16).

7.3.8 KoadhdpuumeHT cHukeHusa Harpy3kn k ans nepBMYHOr0 MMMynbca iy BbluMcnsieTca no 7.3.5 ¢
y4eToM Toro, 4to C, paBeH CyMMe Macc B30PBABLUMXCS 3apsA0B.

7.4 OnpepeneHue BTOPUYHOIO UMNYNbCA YOAAPHOW BOSMHbI

Mmnynec, Ma-c, BOCNpMHUMAaEMbIN CTEHOW KabMHbI OT BTOPUYHBLIX BOSH, onpeaenseTca no hopmynam:

npu 3§l§8,3
CP

3,75-10°-C "

i2 V0,81 ’ (20)
npu 8,3 < l <50
CP
2,23-10°-C*°
L=
’ Ve @1)

Mpu B3pbIBE B KAOMHE HECKONbkMX 3apaaoB BB BTOPUYHLIN UMNYILC iy BBIMUCMSIETCH C YYETOM TOTO,
yto C, paBeH CyMMe Macc B30PBABLUMXCS 3aPsA0B.

7.5 Onpepgenexune gaBreHUi, AEUCTBYOLWMX HA WWUGEepPHOE YCTPOMCTBO, Npu B3pbiBe 3apana BB

7.5.1 BenuunHa n3bbITOYHOrO AaBneHws, Aencreyowero Ha LLUY npu B3peiBe 3apsaa BB, saBucut ot
MaccChl 3apaaa, ero XMamu4eckon Npupoabl, NPUBEAEHHOTO PACCTOSIHUSA, U BENUYMHLI yrna nagexHus BYB.

Yron nageHusa BYB Ha NoBepxHOCTL LUMbepa a onpegensetcs no 6.3.2.3.

Mpun a < 40° npoucxoauT perynsipHoe oTpaxeHne BYB u Ha nosepxHocTb wubepa gencreyer
oTpaxeHHas BYB.
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MNpu a > 40° npoucxoauT HeperynspHoe oTpaxeHue BYB u Ha NOBEPXHOCTb LuuGepa AeicTeyeTt
ronosHasa BYB (BonHa Maxa).

7.5.2 U3bbiTouHoe paaBnenne B napaoweit BYB APsg u oTpaxeHHoit BYB AP,z onpepensioT no
rpacmkam pucyHka 11 B 3aBUCMMOCTU OT NPUBEAEHHOIO PACCTOAHUA.

M3GbiTouHoe aasnenune, MNa, B oTpaxkeHHon BYB Takxe MOXHO BbIMMCIUTL MO popmyne

6(AP,)’

AP,, =2AP, + .
» PAP, +7-10°

@2)

23



FOCT P 56296—2014

1 - W36bITOYHOE faBfieHMe B OTpakeHHoli BYB npu B3pbiBe B BO3ayxe, AP2B 2 - W36biTouHOE
JaBneHve B nagatouieli BYB npu B3pbiBe B Bo3gyxe, API1B 3 - M36biTo4HOE AaBneHve B najatouieli BYB
npy HasemHoM B3pbiBe, AP IH

PucyHok 11 - 3aBMCUMOCTb n36bITOYHOIO AaBJieHnA OT NpuBegeHHOro pacCTtoAaHnA
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7.5.3 PacueT u3bbiTouHoro aasnenus, Ma, Ha ¢ppoHTe ronosHol YB npouseoasT no opmyne

90° —-a
API' = APZB W‘FAPIH (23)

M36biTO4HOE faBneHue B Najalowen yaapHoin BOMHE MpU Ha3eMHOM B3pbiBe AP,y onpeaensioT no
rpacuky pucyHka 11.
7.5.4 BenuumHa n3bbITOYHOTO AaBnNEHUSA, AeicTBylowero Ha wmbep, onpeaenserca

AP, =AP,, mpu o <40°

X 4
AP, = AP, npu a >40

7.5.5 XapakrepHoe Bpemsi asbl NONOXMUTENbHOrO [aBfEHWUs, C, AelcTBylolero Ha Lwubep,
BblYMCISETCA NO hopmyne

_2'iz

* AP,

T 25)

8 PacueTt Ha NPOYHOCTb WNOEPHbIX YCTPOUCTB
8.1 BbifiBNeHue OTKONbHbIX ABMEHUN

YcTaHaBnuMBalTCA MUHMMArbHbIE PacCTOAHMA OT LeHTpa maccel BB g0 60okoBoW CTeHbl n nona,
KOTOpPblE€ COOTBETCTBYIOT OTCYTCTBMIO OTKOMbHbLIX AIBNEHUIA B CTEHAX KAOWHbI

1. =0,315-3C__

h, . = 0,315-,3/Cm

11 2 1lmm
h, >h

, (26)

1min

rae
ly — paccTosiHMe OT LUeHTpa Macchl 3apsiga 40 GOKOBOW CTEHbI KabUHBbI, M;
hy — paccrosiHue oT LeHTpa mMacchl 3apsga 4o nona kabuHel, M;

limn = MWHUManNbLHOE PaCcCTOSIHME OT LIGHTPAa Macchl 3apsaa A0 OOKOBOW CTEHbI kKabuHbI, M;

Nimn — MWHUMAaNbLHOE PacCTOSIHME OT LIEHTPa Macchl 3apsAaa A0 nona KabuHbl, M.
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Mpu aTom rabapuTHble pasmepbl kabuHbI AOIDKHBI COOTBETCTBOBATbL YCIOBUIO

L
0,1<—<10 27
2 H 2
1
roe
L1 — paccrosiHue mexay 60KOBbIMU CTEHaMU KabuHbI, M;
Hi — BbICOTa KabuHbI OT NONa A0 BHYTPEHHEN MOBEPXHOCTU NEPEKPLITUS, M.

8.2 PacyeT Ha NPOYHOCTb NNOCKOTO LIMOEPHOro yCTPOUCTBA

8.2.1 TonwmHa oAHOCNONHOTO LWMbepa onpeaensieTca U3 yCcnoBuUa €ro NPOYHOCTU NpU BO3AENCTBUM
B3PbIBHON YAApHON BOMHbI. TonwwHa wubepa S, M, 3aBUCUT OT napameTpoB BYB, CBOINCTB MCMOMNb3YEMbIX
MaTepuanoB M pasMepoB TeXHONOrM4Yeckoro npoema. PacyetHas cxema LY pgomkHa COOTBETCTBOBaThL
PUCYHKY 1.

(1-1,)" AP,

$20,5— 7= 28)
or"p
rae | —  LUMPMHA TEXHOMOTMYECKOrO MPOEMa, M;
O; — npeaern Teky4yecT Ucnorb3yemMoro Matepuana, Ma;
P — NMOTHOCTL UCMOMb3YEMOro MaTepuana, Ki/M>.

TonwuHa wwmbepa AOMKHA YOOBNETBOPATL TpeGoBaHuam 6.3.2.9 m 6.3.2.11. Ecnu 0CKONOYHbIE
AIBNEHNS NPK B3PbIBE 3apSAa UCKIIOYAKOTCA, TO LUMGEP AOMKEH UMETb TOMLUMHY HE MeHee 5 MM.

Ecnu npumeHsaeTcsa TpexcnoliHbli wnbep, To ero TonwuHa onpeaensercs no 6.3.2.10.

8.2.2 TonwmHa MUHUMANbLHOIO CEYEHUA HaNpPaBnNAIOLWEN, M, AOSMKHA YAOBNETBOPATb YCIOBUIO

2

S,>0,75 BS +0,003. 9)

8.2.3 Konuuectso 60NTOB KpenneHns HanpaBnsiioLLEn n UX AMaMeTp onpeaensior U3 yCrnoBUiA:
— €CNnu HanpaBsnAaALLAas He NpUBapeHa K 0CHOBAHUIO

L

d’-n, >0,3-8}. ——; (30
1 1 2 B*b )
— €CIN1 HanpasnawLaa npuBapeHa K 0CHOBaAHUIO
SZ
d’-n, >0,063-L-|5 b—l . (31)

MuHumanbHoe konu4yecTso 6onToB kpenneHus 3. MuHumanesHbiin guametp d;= 10 MM.

8.3 PacyeT Ha NPOYHOCTb LUITMHOPUYECKOrO WWMGEPHOro yCTPOMCTBA

8.3.1 Mpu pacyeTe OCHOBHbLIX NapameTpoB LUnuHApudeckoro LY nonHbil UMAYNLC iz U U3BbITOYHOE
JaereHve BYB cuutaeTcs paBHOMEPHO pacnpeaeneHHbiM no anvHe LY.

Mepen Havanom pacdeta uunuHgpudeckoro LY Ha npoyHOCTb BbIOUPAKOTCA €r0 OCHOBHbLIE
napameTpbel M pasMepbl COrMacHo pasgeny 6 HacToswero craHgapTa. ToswmHa wubepa MOxeT
paccuutbiBaTbCA NO copmyne (28) unu (5). Pacyet Ha npoyHOCTbL uuMnuHapudeckoro LY ycraHasnusaer
BO3MOXHOCTb €r0 UCMONb30BaHWSA MPU  OAHOKPATHOM  HarpyxeHuu (YyCTPOWCTBO OLHOPA30BOr0
UCMONb30BaHUS) U MHOTOKPATHOM HarpyxeHuu (yCTPOMCTBO MHOropasoBOro WMCMOMb30BAHUSA) U ABMAETCA
o06s13aTenbHbLIM NPU NPOEKTUPOBAHUM HOBBLIX YCTPOWMCTB, @ Takke Npu U3MEHEHUU 3arpy3ku B kabuHe unu
npu NepeMeLLEHNM B HE TEXHONOrM4Yeckoro 06opyaoBaHus, UCNoNb3yeMoro ans nepepaboTku BB.

8.3.2 BennumHy pacHeTHON CTaTMYeCKON SKBUBANEHTHOM paBHOMEPHO pacnpeeneHHon Harpysku, Ma,
BbIOMpPAIOT U3 CreayoLWwmnx yCnosuin
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npu T, <2T,
8
q=is-o; (32)
npu T, >3T ,
8
q= ku . APH, (33)
roe
T — nepuoa cOBCTBEHHbIX Konebanuin umnuHapunyeckoro LY, c;
W — yvacroTta coBCTBEHHbIX KonebaHuin uunuHapudeckoro LY, c'1;
ky — KOS(DPULMEHT AMHAMUYHOCTH.

8.3.2.1 NMepwuog cobcTBEHHbIX KonebaHnuin yunuuapuyeckoro LY, ¢, onpeaensierca no hopmyne
T=22 (34)

8.3.2.2 Koadh(pmuymeHT AMHaMMYHOCTM paccunThIBaOT No hopmyne

k =2-1- -arctg(0-1,) |. (35)

0T,

8.3.2.3 YacToTy cO6CTBEHHbIX KOnebaHui OCHOBHOrO TOHAa UMnuHapu4deckoro LY, ¢, onpeaensioT no
dopmyne

o
o= Lj (36)
5-M,,
rae
Jo — YCKOpeHue cBOOGOAHOrO NageHusl, M/CZ;
0 - eauHu4HbIn npornb uunuuapudeckoro LY nog npuBeaeHHON Maccon, M/Kr;
M., — npusedeHHas macca LunuHgpudeckoro LY, kr.

8.3.2.4 MNpueaeHHyo maccy yunuHapuyeckoro LLIY onpeaensiot B crnegylowem nopsagke:
— WY pasbuBaoTt Ha i =1, 2, ..., N y4acCTKOB, paBHbIX YACIY CTYMNEHEN;

— BbIOMpAlOT cevyeHue, kK KOTOPOMY MPUBOAWTCS MHOroMaccoBas cuctema (0ObIMHO 3TO CeYeHue,
npuneraroLee kK TEXHONOrMYeCckoMy NpoemMy B CTeHe KabuHbl);

— onpeaensoT Npornbbl 04 COCPeOTOMEHHbIMU Maccamm cedennii no 8.3.2.5;
— cocpeoToYeHHas Macca i-ro nonepevyHoro ceveHus, Kr, onpeaensercsa no dopmyne

mlzp.Fl.]l’ @7
roe Fi — nnowagb i-ro nonepeyHoro ceyeHus, M
i — AanuHa nponeta i-ro NONEPEYHOrO CEYEHUS, M.

— npuBeAeHHyo maccy LY, kr, paccuutbiBatoT no popmyne
2

n 5.
M, =3 m, (Ej , (38)

raoe 0 — eauHuyHbwi nporn® uunuuapudeckoro LY noa cocpefoTOYEHHOW MAacCOW i-ro MOMepPeYHoro
ceyeHus, M/KT.
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8.3.2.5 EanHWYHBIE Npornbbl NO4 COCPEAOTOMEHHBIMM MACCaMu MONEPEYHbIX CeYEHUI onpeaensioT B
cnepyloLleM nopsake:

— B TOYKY pacnonoXxeHusi NPUBEAEHHON Macchl, obpasyemylo nepeceyeHUeM CTPOUTENbHbLIX OCEW
TexHonoru4eckoro npoemMa u LLIY, npuknaabiBaloT eAUHUYHYIO COCPEeA0TOUEHHY0 cuny P=1H;

— NPOWU3BOAAT NOCTPOEHUE IMOPbI MOMEHTOB OT AEWCTBUA €QMHUYHON COCPELOTOYEHHOW CUIbI Kak
Ans 6anku ¢ paBHOM KECTKOCTbIO N0 BCEMY CEYEHUID;

— €AWHWYHBLIM npormb noa COCPEeAOTOYEHHOW MacCoW pacCUMTHIBAOT OT AENCTBUS (PUKTUBHOIO
MOMEHTa, 06pa3oBaHHOrO (UKTUBHLIMU  HarpyskaMmu, MNPUSIOKEHHBIMW B MeCTax pPacronoXeHWs
COCPEAOTOYEHHbIX MacC;

— (PMKTUBHYIO Harpysky i-ro NONEPEYHOro cedeHus, H, onpeaensior no opmyne

Pcbi = 3,33-1’1 -(O, SM; +Mi)+3733'1;+1 -(M1 +0, SMM), (39)
rae M, - wun3mbalowmii MOMEHT B i-OM MOMEPEYHOM CEYEHWU NpU AEWUCTBMU €OWHUYHON Harpysku,
H-m/H.

— NPUBEAEHHYIO ANWHY i-ro nonepevyHoro ceveHus, 1/H-m, paccuuteiBaloT no dopmyne

1

[ =—— (40)
" E.J]
rae  E - moaynb KOHra ucnonb3yemoro matepvana, Ma;
Ji — MOMEHT MHEpLMH i-FO MONEePEYHOTo CeYeHIs LMNMHApUeckoro LLIY, m”.

— N0 HaiaeHHbIM PUKTUBHBIM Harpy3kam OomnpeaenstoT peakuuu onop LLY;

— €AMHUYHBLIN Npornd noa NpuBeAEeHHOW Maccoi ONpPeaensloT OT AeNCTBUSA MOMEHTa, 06pa30BaHHOIoO
(PUKTUBHBIMW Harpy3kamu.

8.3.3 CraTuyeckyl0 O3KBMBANEHTHYIO COCPEAOTOYEHHYI0 Harpy3ky, H, Aaelcteyiowylo Ha LY,
onpeaensatoT no dopmyne

Q=qF, @1)
rme — nnoLadb TEXHOMOTUYECKOrO NPoema B CTEHe KabuHbl, M.
Fq

8.3.4 MakcumanbHblIii narubaomii MomeHT, H-M, onpeaensioT no dyopmyne

Mmax = M] ! Q7 (42)
rae My — MakcumarbHblii M3rMbaloLmii MOMEHT, BO3HUKAIOLLMIA B CEYEHUM LmnmHapudeckoro LY npu
AEVWCTBUM €OWHWUYHOW Harpysku, KOTOPbIA ONpEeaenseTcd METOAAMM Hayana BO3MOXHbIX
nepemeLleHui ans ynpyrux cucrem, H-m/H.

8.3.5 MpeaenbHbIn usrubatowmin MoMeHT, H-M, Haubonee Harpy>KEHHOTO CEYEHUs PaCcCHUTLIBAIOT MO
dopmyne

M, =0c,-W, (43)
rae W —  craTMyeckuit MOMEHT ceveHust uunuHgpudeckoro LY, M.

8.3.6 3anac npo4HOCTU NO NpeAenbHbLIM HAarpy3kaM onpeaensiiotT no oopmyne

. (44)

8.3.7 3anac npoyHoCcTM umunuHapuyeckoro LY aomkeH yaoBRNeTBOPATL YCNOBUIO
— Ana yunuigpudeckoro WY ogHopa3oBoro ncnonb3osaHunsi n 2 1,5;
— AnA uunuHgpudeckoro LY MHOropaszoBoro ucnonb3oBaHus n = 2,5.
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8.3.8 Ycnosue npoyHocTu onop uunuHgpudeckoro LLIY onpeaensem HepaBeHCTBOM

Tmax S [TT]7 (45)
rA€ Tmax — MakCMManbHblE KacaTenbHble HanpsxeHus, Ma;
[1:] — Aonyckaemble kacaTernbHble HANPsKeHUs, Ma.
R
j— o1l
T 1330255, (46)
oI1r
rae Fon - MrOLLAAb NONEPEYHOTO CEYEHNUS OCH LMIMHAPUYECKOTO LUMGEPHOTO YCTPONCTBA, M’
Ron = peakuusa onopbl LMAMHAPUYECKOrO LUMBEpPHOro ycTpoiicTea, H.

8.3.9 Bpema paspyLueHuns onopel, ¢, oNnpeaenstoT no dopmyne

21
t=—=2, 47
a
rae  lon — paccTtosHMe OT TOYKM  MPUIMOXEHUS  PACYETHOW  CTaTUYECKOW  SKBMBANIEHTHOW

COCPEI0TOMEHHO HArpy3KM 10 OMNopbI, M;

a — CKOpOCTb 3BYKa B MeTanne, M/c; ansa ctanm a = 5100 m/c.

Ecrm t > 1., TO ymapHas BOnHa ycneeT BbIATM 3a npefensl KabuHbl 4epe3 3a30pbl Mexay
yunuHgpuyeckum LY u kapkacom. B atom cnydae npu pabote TpebyeTcs cneguTb 3a COCTOAHMEM
YMAOTHEHUS, KOTOPOE AOIMKHO NIIOTHO NPUIeraTh K BHELLHEN NOBEPXHOCTU LunuHapuydeckoro LY.
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MpunoxeHne A
(cnpaBo4yHOE)

Mpumepbl pacyeTa WMBEPHbIX YCTPOICTB A1 B3pbIBOONACHbIX NPOU3BOACTB

A.1 OnpepeneHne OCHOBHbIX NapaMeTpoOB N0CKOro WN6epHOro yctpolictea

A.11 HeobxoaMmo onpegennTb OCHOBHble MNapameTpbl MAOCKOr0 LWKUGEpHOro YyCcTpoicTBa Mo
CrnefyLWmM NCXOAHbIM AaHHbIM:

-TEXHONOTrMYeckunii Npoem:

- wupuHa b=0,6 ™m;

- BbicoTa 1=0,6 ™;

- 3apsag Tr-50 maccoii C = 17,5 «r;

-TPOTUNOBbI 3kBMBanNeHT TIr-50 a, = 1,12;

-3apaj HaxoauTcs B 0BOMOYUKE;

- paccTosiHMe OT LeHTpa Macc 3apsja Ao ueHTpa wubepa R = 1 Mm;

- yron nagexva BYB a = 0°.

OKpyrneHue Bcex NNHeHbIX pasmepos npuHumaeTcs no FOCT 6636.

PacueTHaa cxema npepcrtasneHa Ha pucyHke A.1l.

PucyHok Al

A.12 [Ona onpeaeneHuss OCHOBHbIX MapamMeTpoB M/IOCKOr0 LWKWGEepHOro YycTpoicTBa Haingem
napameTpbl 3KBUBAJIEHTHOIO Chepuyeckoro 3apsaa.
Mo chopmyne (2) Hailgem Maccy 3KBMBaNIEHTHOrO cqpepuyeckoro 3apsaga

C3e=a;-C=1,12-17,5=19,6 « 20 kr.
Pagunyc skBmBaneHTHOro cchepuyeckoro 3apsja u OTHOCUTENbHOE paccTosiHie N onpegenvm no 6.3.2.2
=0,062-jlcz =0,062-"20 0,168 m.

952.
0 0,168
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A.1.3 Pasmepsbl wnbepa onpeaenum cornacHo tabnuue 5.
L=B=14-0,6=0,84 m.

MNpuHumaem yto L =B = 0,85 m.
A.1.4 CornacHo 6.3.24 un3 HaingeHHONW SKBMBANEHTHOM MacCbl M WUMEKLMXCH pa3MepoB
TEXHONOIMYECKOro npoemMa u yrna nageHusa BYB, Tonwumny wnbepa S onpegenum no rpadyukam pucyHka 2

mpu C, =20 xr; R=1mM = S=30 Mm.

B paHHOM cnyyae BO3MOXHO 06Gpa3oBaHME OCKOMNKOB M3-3a TOr0, YTO OTHOCUTENbHOE PaCCTOSIHME
Haxoautca B gnanasoHe 2<n<10, u 3apsp coaepxutcs B obonouke. CnegosaTenbHo, cornacHo 6.3.2.11
npuHUMaeMm

S$=32 mm.

A.1.5 TONWUHY MMHUMANbLHOTO CeYEeHNs HanpaenswLen S, Bbibupaem no rpadukam pucyHka 7
npu C, =20 kr; R=1mM = §,=8 Mm.

TonwmHa HWKHEN NONKW HaNpPaBnAOLLER S, cornacHo Tabnuue 5 6yaeT paBHa
S;>S,=8 mm.

A.1.6 CornacHo 6.3.4 TonwmHy 0CHOBaHUs nnockoro LY S, Beibupaem 16 Mm.
A.1.7 Konnyectso u guameTp 60NTOB KpenneHus HanpasnsaoLwen Boidupaem cornacHo tadbnuuam 3 un 4

npu C,, =20 xr n, =4 wr
=
R=1m d, =16 Mm

Mo cdopmyne (1) onpegenum AnuHy GONTOB KPENNEHUSA HaNPaBnaoLLEN
ls = O,8~(S’2 +SOC) = O,8~(0,008+0,016) =0,019 M=19 mm.

A.1.8 CornacHo 5.10 npuHUMaeM KONMYeCTBO aHKEPHbIX 6ONTOB PaBHbIM YETbIPEM C AMAMETPOM 16 MM.
Mo 5.5 TOYHOCTb M3rOTOBNEHUSA HaNPaBnALWEN U WMbepa HasHa4aem no nocagke E .

Mo Tabnuue 1 BbIGMpaem maTepuan ans KOHCTPYKTUBHLIX SriemeHToB LY — ctanb 35.

A.2 PacueTt gelCTBYHOLIMNX HArpy3oK

A2.1 Heobxogumo onpeaenuTb [JAENCTBYIOLUME HArpy3kM Ha nnockoe u uunuHapudeckoe LY,
HaxXoASLLMECS Ha 3aaHel CTEHE KabWHbI, MO CNeAYIOLLMM UCXOAHBIM JaHHbIM:

— pa3mep kabuHblI:

—anuHa By =5,5 m;

—uwmpuHa L1 =45 m;

—BblcoTaH; =6 M™;

—3apsag Tr-50 maccon C = 29,2 kr;

— TPOTUNOBLINA akBMBaneHT Tr-50 a; = 1,12.

— pacnonoxeHue 3apsaga TIr-50:

—no BbicoTe hy =3 m;

— OT N1eBOro Kpas cTeHsbl |y = 2,25 m;

— OT CTeHbl N0 HopManu R, = 2,25 M;

— LeHTp nnockoro LY pacnonoxeH Ha BbicoTe hy, = 0,8 M;

— UeHTp uunuHapuyeckoro LY pacnonoxeH Ha Bbicote hy = 1,5 m;

OkpyrneHune Bcex nNuHenHbIxX pasmepos npuHuMaeTtcs no FOCT 6636.

PacueTHasa cxema nokasaHa Ha puUcyHke A.2.
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6,0 M

32

PucyHok A.2



rOCT P 56296—2014

A.2.2 CornacHo 8.1 onpegenum, COOTBETCTBYET /M pacnosyioXXeHWe 3apsga YCroBUIO OTCYTCTBUSA

OTKOJbHbIX ABNEHUN.

Mo dhopmyne (2) onpegenum Maccy 9KBUBANEHTHOIO chepmyeCcKoro 3apaga
C,,=o-C=112-29,2 =328 kr.

N3 ycnosus (26) HarigeM MUHUMAasIbHbIE PaCCTOAHUSA, NPU KOTOPLIX OTCYTCTBYIOT OTKOSIbHbIE SABFIEHWSA

.. =0,315-3/C . =0,315-3/32,8 =101 m
h, .. =0315-3C,  =0,315-3/32,8 =1,01 m
,=2,25m>1_, =101m

h,=3m>h,_ =101lm

MpoBepum rabapuTHble pasmepbl KabWUHbI HA COOTBETCTBME YCINOBUIO (27)

L, 45
O,1<—1:’?:O,75 <10.
1

Mony4yeHHble pe3ynbTaTbl MOKA3bIBAIOT, UTO OTKOJIbHbIX SIBFIEHUI HE OXUAaeTcs.
A.2.3 Onpegenum Harpysku, geicreytowme Ha wmbep nnockoro LY.

A.2.3.1 Onpeaenum crieayoue napameTpbl, HE0OX0AUMbIE AN pacyeTa:
— KpaT4yanLuee paccTosiHue OT LieHTpa Macc 3apsaa A0 reoMeTpu4eckoro LeHTpa nosepxHoctu WY

R :\/(h1 ~h,) +12 :\/(3—0,8)2 +2,25* =3,15 M;
— no dopmyne (10) pacyeTHyO Maccy 3apsiaa
Cp =12-C,, =12-32,8=39,3 kr;

— no cdopmyne (11) npuBeaeHHOEe pacCTOsiHUE OT LieHTpa macc 3apsiga BB go ueHTtpa wmbepa

R 315 M
Z= == -0,926 —;
Y, B93 kr'’?

— 00beM kabuHsbl

V=L,-B,-H,=4,5-5,5-6=148,5 m’;

— COOTHOLLEHUE

3
l: 148,5 38 M_;
C 39,3 KT

P b

—no cpopmyne (4) yron nageHus BYB
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QL = arccos R, = arccos ﬁ =0,715 pan,
R 3,15

>

o =44,5°.

A.2.3.2 Tak kak a > 40° 10 cornacHo 7.5.1 Ha wmbep OGyaer AencTBoBaTh U3OLITOMHOE AaBreHUe
ronoeHown BYB.

Mo rpachmnkam pucyHka 11 onpeaenum
— n36bITOYHOE AaBnNeHue oTpaxeHHon BYB

AP,, =9-10° Ila;
— n3bbITOYHOE AaBneHue nagaiowen BYB npu Ha3eMHOM B3pbiBe
AP, = 1,6-10° IMa.

Mo dopmyne (23) onpeaenum u3bbITOYHOE JaBreHue ronosHon BYB

90°—44,5°
AP =9:10° - ————=—+1,6-10° = 9,8-10° INa.

OO

A.2.3.3 CornacHo 7.3.1 u pucyHky A.2 ycraHaenueaem, 4to nnockoe LUY pacnonoxeHo B 30He,

BOCNPUHUMAIOLLEN BNUSAHUE ABYXIPAHHOrO yrna. Haviaem BenuuuHy umnynbca, AeWCTBYIOLLEro Ha wmbep
nnockoro LY.

Mo dopmyne (14) BbIMUCAUM BENMYMHY NEPBUYHOIO UMNYNbCa

. 1,786-10°-3[C, 1,786-10°-3[39,3
i = = P_> re = 7081Tac

Tak kak LY pacnonaraeTtca Ha 3agHein CTeHe KabuHbl U HU OAWH U3 CEKTOPOB CTEHbl He MpuneraeT K
BbILLUMGHON NOBEPXHOCTU, KOIDMDULMEHT CHKEHUA HArpy3kn K HE ncnonb3yeTcs.
Mo cdopmyne (20) BbMMCAUM UMNYSNBLC OT AENCTBUA BTOPUYHBIX BOMH

_3,75:10°-C;"*  3/75.10°-39,3"
- Vo8t - 148’50,81

=42911la-c.

1,

Mo cdopmyne (12) onpeaenum NOMHbIA UMNYNLC, AEWCTBYIOWMI HA Wnbep nnockoro LY

iy =1, +1, =7081+4291=11372T1a-c.

A.2.4 OnpeaenuM Harpy3ku, AeUCTBYIOLLME HA WKMbep umnuHapuyeckoro LY.
A.2.4.1 Onpeaenum crieayiolMe napameTpbl, He0GxoauMbIe Ana pacyeTa:
— KpaTyaiillee paccTosiHue OT LieHTpa Macce 3apaaa A0 reoMeTpu4eckoro LieHTpa nosepxHoctu LY

R=4(3-1,5)+2,25=2,7m

— no chopmyne (11) NnpuBeaEHHOE PacCTOSIHME OT LUEHTpaA Macc 3apsaa BB ao uentpa wnbepa

Z=—21 _0704 M
KI"

@ 73

—no ¢opmyne (4) yron nageHus BYB
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R 2,25
o, = arccos| —~ | = arccos| —— |= 0,588 pan;
R 2.7

2

o ~33,7°.

OcrtancHble napameTpbl onpegenexsl B A.2.3.1.

A.2.42 Tak kak a < 40° 1o cornmacHo 7.5.1 Ha wubep Gyaet AeWCTBOBATb M3ObLITOMHOE AaBneHUe
oTpakeHHon BYB.

Mo rpadmkam pucyHka 11 onpegenum n3bbITOMHOE gaBneHne oTpaxkeHHon BYB

AP, =1,06-10 Ila.

A.2.4.3 CornacHo 7.3.1 n pucyHKy A.2 ycTaHaBnuBaeMm, YTO uunuHapudeckoe LY pacnonoxeHo B
30He, BOCNPUHUMAIOLLEN BRWsIHWE ABYXrpaHHOro yrna. Havgem BenuyuHy umnynbca, AeWCTBYIOLLEro Ha
wmbep yunuHapuyeckoro LY.

Mo dopmyne (14) BbIMMCAUM BENNYMHY NEPBUYHOIO UMMYNbCca

o1 786~103-\3/39 3
i, == > > =96321Ia-c.
0,794

Tak kak LY pacnonaraetcs Ha 3aHEN CTEHE KabWHbl U HU OJWH U3 CEKTOPOB CTEHbI HE MPUMEraeT K
BbILLMGHON NOBEPXHOCTU, KOIHDULMEHT CHUXKEHUS HArpy3ku k He UCMONb3yeTes.
Mo dhopmyne (20) BbIMMCAUM UMMYSILC OT AENCTBUSA BTOPUYHBIX BOJTH

3,75-10°-C;"  3,75.10°.39,3"
12 = VO,Sl = 148 50,3]

=42911la-c.

Mo chopmyne (12) onpegenum NOMHbLIA UMNYIbC, AENCTBYIOWMIA HA Wnbep yunmHapuyeckoro LY
i; =9632+4291=13923I1a-c.

A.3 OnpeageneHne OCHOBHbIX NapaMeTpPOB MSIOCKOro WKNGepHoro yctponcTea npu a>40°

A.3.1 Heo6xoanmo onpeaenuTb ASNCTBYIOLLME HArpy3Kkn Ha nnockoe LY, Haxoasuieecs Ha 3agHEN CTeHe
kabuWHbI, NO CNEAYIOLMM UCXOAHBLIM AaHHbIM:

— TEXHOMNOMMYECKUI NPOEM:

—wmpuHa b = 0,8 m;

—BbicoTa l=1,0 m;

— 3apag Tr-50 maccon C = 29,2 «r;

— TPOTUNOBbLIN 3kBMBaneHT TIr-50 o; = 1,12;

— pacnonoxexue 3apsga Tr-50:

—no BbicoTe hy =3 m;

— OT NEeBOro Kpas cTeHsbl |y = 2,25 u;

— OT CTeHbl N0 HopManu R, = 2,25 m;

— 3apaa He HaxoauTcs B 000MnoYke;

— yeHTp nnockoro LY pacnonoxeH Ha BbicoTe hy; = 0,8 wm;

— marepuman Ana KOHCTPYKTUBHbIX anemeHToB LUY — cranb 35.

OkpyrneHune Bcex NUHENHbIX pasmepos npuHumaetca no FOCT 6636.

PacnonoxeHue 3apsaa B kabuHe nokasaHo Ha pUCyHke A.2.

PacnonoxeHue 3apsga oTHocutenbHO LLIY nokaszaHo Ha pucyHke A.3.

A.3.2 lMpoBepka Ha OTCYTCTBME OTKONbHLIX ABNEHWI NnpoBegeHa B A.2.2.

A.3.3 Bce HeobxoauMble Ans pacyeTa napaMmeTpbl BblMUCEHbI B A.2.3.

A.3.4 Pasmepsbl wnbepa onpegenum cornacHo tabnuue 5

B=14-b=14-0,8=112 m;
L=14-1=14-1,0=14 m.
A.3.5 Mo dopmyne (25) onpegenum xapaktepHoe Bpems asbl NONOXKUTENLHOrO AgaBneHus BYB.
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2-m 2 2.32-10-3
,32-10-3 c.
AP, 9810
29,2 kr
=
]
N
05 m

PucyHok A.3

A.3.6 Tak kak a > 40°, To TONWMWHY Wnbepa Henb3s onpeaenutb no 6.3.2.4-6.3.2.7. B Takom cnydyae
TONWMHY Wnbepa onpegensem no gpopmyne (28)

Ox ) -AP 5 0-2,2.103 598 1%

s 05 075, 025 0,0l m = I0wmm,
Gl 'P" s, 2-10s) - B-780005
roe
ar = 3,2-108Ma, gna ctanm 35 no NOCT 1050;
p = 7800 kr/m3, ans ctasim 35.

A.3.7 TOAWMHY MMHMMA/IBHOTO CEeYEeHNs HanpaBsnsLwein onpegensiem no opmyne (29)

s, = 0’7582b+ 0,008= 0,002 m = 3,2 mwm,

OKPYyrinMm 3TO 3HayeHune Ao
S, = O,GBM = 5MM.
TonwwmHa HXKHE nonkn Hal'lpaBl'IFHOU.l,ei/'I cornacHo tabnuue 5 6ygeT paBHa

S, > 82: 5MM.

A.3.8 CornacHo 6.3.4 TonwmHy ocHoBaHus naockoro WY ScacBbibrupaem 5 M.
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A.3.9 N3 ycnosusa (30) onpegenum gunametp 60MTOB KpenneHus HanpaenAwLwen, npeaBapuTenbHO
BbIOpaB UX KONM4eCTBO Ny = 3, 4, 5 Wt

mpun, =3 d =0,005- [0,3—% —0 0165 u;
3-(1,12-0,8)
1,4
npun, =4 d,=0,005- /0,3 ———————=0,0143 m;
4-(1,12-0,8)
A 1,4
mpun, =5 d, =0,005- [0,3-————=0,0128 m.
5-(1,12-0,8)

Bbibupaem konn4ectBo 60NTOB HA OAHON HanpasnsioLweii ny = 5, anametp 6onToB Kpennewusi di = 12 MM.
Mo cdopmyne (1) onpeaenum anuHy 6ONTOB KpenneHus HanpaeBnsoLwei

I; =0,8-(S, +S,,) =0,8-(0,005+0,005) = 0,008 M =8 MM.

A.3.10 CornacHo 5.10 npuHMMaeM KOnM4YecTBO aHKEePHbIX OONTOB PaBHbLIM YETbLIPEM C AUAaMETPOM 16 MM.
Mo 5.5 TOYHOCTL M3rOTOBNEHUSA HaNpasnALWEN U wrbepa HasHa4Yaem no nocagke E .

A.4 PacyeT Ha NPOYHOCTb LMUITUHAPUYECKOTO WWMOEPHOro yCTponcTea

A.4.1 HeobGxoanmo npoBECTU pacyeT Ha MNPOYHOCTb LUNMHAPUYECKOrO LUMOEpPHOro ycTponcTeBa no
CneaylowmM UCXOAHbIM AaHHbIM:

— TEXHOMOMMYECKNIN NPOEM:

— wupuHa b = 0,5 um;

—BbicoTa | =0,6 m;

— 3apag Tr-50 maccon C = 29,2 «r;

— TpOoTUNOBLIN akBMBaneHT TI-50 a; = 1,12;

— pacnonoxexue 3apsga TI-50:

—no BbicoTe hy =3 Mm;

— OT NeBOro Kpas CTeHsbl |y = 2,25 u;

— OT CTeHbl N0 HopManu R, = 2,25 m;

— LIeHTp umnuHapu4eckoro LY pacnonoxen Ha Bbicote hy = 1,5 u;

— MaTepuan aAna KOHCTPYKTUBHbIX aneMeHToB LLY — ctanb 3.

OKpyrneHue BCeX NIMHENHLIX pasMepoB npuHumaeTca no FOCT 6636.

PacnonoxeHue 3apsiga B kabuHe nokaszaHo Ha pucyHke A.2.

PacnonoxeHue 3apsaga otHocuTenbHO LLIY nokasaHo Ha pucyHke A 4.

A.4.2 MpoBepka Ha OTCYTCTBME OTKOSbHbIX ABfIEHUI NpoBeaeHa B A.2.2.

A.4.3 Bce Heobxoaumble gnsi pacyeTa napaMeTpbl BblMUCTIEHbI B A.2.4.

A.4.4 Mo copmyrne (25) onpeaenum xapakrepHoe Bpemsa drasbl NONOXKUTENBHOIO AaBneHua BYB

L Zip 2:13923

TR TTosao 28107

2B

A.4.5 CornacHo pucyHkam A.4, A.5 Hangem MOMEHTbI UHEPLIUIA CEYEHUI
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05x0,6 m

bx/
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b- b
B-B
FeomeTpuyeckue pasmepbl CeyYeHuii cnegyoume:
ceyveHune A-A ceyeHue b-b ceyeHue B-B ceyeHune -
Di=091 m D2=10,91 m D3=12wm D4=091 m
=087 m d2=0,87 m d3=1,16 m d4=0,87 m
h=0,025 m h=0,025m h=0,025 m h=0,025m
c=0,09m c=0,09m c=0,09m c=0,09m
A=002m A=002m A=0,02m A=0,02m
R =0,188 m hi =0,025 m h =0,025 m
r=0,18 m h2=0,016 m h2=0,008 m
1=0,397 m 1=0,468 m h3=0,008 m
h=0,076 m h=0,352 m 1=0,4 m
P=051m h=0,375m

2=0,214 m

PucyHok A.5
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MoOMEHT nHepumn cevenms A-A Bbelumcnum no dopmyne

Ty =Yy +2:(J +2° ), vt

X1

roe
Josx — COBCTBEHHbIi MOMEHT UHEPLMM 0BeYanku, M
Jinx — MOMEHT MHEpPLMKN 0BNMLOBOYHON NNuTLI Wnbepa, M
Fwn — nrowazb nonepeyHoro ceveHusi 06rmuoBoYHON nnuThl wnbepa, M2;
a -— paccrosiHMe oT ocu X A0 LeHTpa TsxecTu o6nuuoBOYHON NAuThl Wwnbepa.
4 4 4 4
A (Dy—d/) 314.0,02 (0,91 -0,87 }
Joox = ( 1 1)2 - - ( )25,5-103M4;
' 8 64 8 64
d -h’ 0,87.0,025
e = L = : :1,O~1O’6 M4;
B 12 12

I, =55:10° +2(1,0-10*‘ +0,0575° -0,87-0,025) =5,65-10" m".
AHanornyHelM 06pasoM HangeM MOMEHThI uHepuun cevenun b-b, B-B u I'-I" (pucyHok A.5).

J_=3,71-10" M,
T, =9,28-10° w*;
T, =3,52:107 m*,

A.4.6 Onpeagenum nnowaamn ceveHuin no napameTpamM pucyHka A.5 u A4.5
Mnowaab cevyeHna A-A cocraBnsiet

— 2
F=F,+2-F , v,
rne Fes — nnowanb ceueHusi obeyaiku, M2,

D, +d,

0,91
F, :n-A-( j+2dl.h_3,14.o,oz-[%wjn‘o,swo,ozs=o,o994 M.

AHanorn4HeiM 06pasom Halaem nnowaau ceveHun b-6, B-B u -l

F, = 0,095 m’;
F, =0,190 m*;
F, = 0,096 m”.

A.4.7 Onpegenum Macchl i-bIX y4acTkoB UunuHgpudeckoro LLIY cornacHo cdopmyne (37) u ¢ y4eToM
MacC BHYTPEHHUX 3NEMEHTOB, BXOASILLMX B COCTaB COOTBETCTBYIOLLETO y4acTKa

m; =p-E-1;

m,; =7800-0,0994.0,3 =232,6 kr;

m, =7800-0,095-0,15=111L2 xr;

m, =7800-0,190-0,29 = 429,8 «r;

m, =7800-0,096-0,16 =119,8 kr.
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A.4.8 Onpegenum usrmbawolme MOMEHTbl OT eAMHUYHON Harpy3km P, = 1H B cooTtBeTCcTBUM C
pucyHkom A.6 B cneayiowem nopsake:
- COCTaBnNAa ypaBHEHUSA PaBHOBECUSA, HALEM peakLyuu onop

R, =0,45H;
R, =0,55H;

- 3aTeM Bbl4MCIIUM U3rnbatoLme MOMEHTbI NPU AENCTBUN €ANHUYHON HArpy3Kku
M, =0,45-0,3=0,135H-m/H;

M, =0,45-(0,3+0,15)=0,2 H-m/H;

M, =0,45-0,49=0,22 H-m/H;

M, =0,55-0,16=0,088 H-m/H.

A.4.9 duKTUBHbIE HArpy3Kku paccuutaem no popmyne (39)

P, =3,33-1-(0,5-M_, +M,)+3,33-1 ;- (M, +0,5-M,_, );

=3,33. 110’3 —-(0,5-0+0,135)+3,33-
2,1-10"-5,65-10

P, =3,8-10"" H;

0,15

P
2,1-10"-3,71-10°

dl

-(0,315+0,5-0,2);

3,33 0,15 0,04
= . | =—=-(0,5-0,135+0,2) +—=——-(0,2+0,5-0,22) |;
” 21.10"10° {3,71 ( ) 9,28 ( )}
P,,=193-10"" H,
3,33 0,04 0,25
b = ——| =——+(0,5-0,2+0,22)+—=—-(0,22+0,5-0,088) |;
2,1.10"-107 | 9,28 9,28
P,;=13510" H;
pa = 3’1313 — 0’25~(O,5~O,22+O,O88)+ﬁ-0,088;
2,1-10"-107° | 9,28 ,52

P, = 1,48-10"° H.
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1 - 6Ganka CTyneH4aTo-NMepeMeHHOro CceyeHus; 2 - anpa MOMEHTOB OT eAuHWYHOW cuibl P-b 3
pacnpegeneHne OUKTUBHBIX HArpy3oK; 4 - antopa nporvooB 6asikv nof AeicTBreM PUKTUBHBIX HArpy3oK

PucyHok A.6

42



FOCT P 56296—2014

A.4.10 Mo HaiaeHHbIM (DUKTUBHBIM Harpy3kam U3 ypaBHEHWI paBHOBECUS Ganku Hanaem (OUKTUBHbIE
peakuuu onop:

R,, =3,62:10"° H,
R,; =3,82:10"" H.

A.4.11 Tporn6 LY onpesenum OT AedCTBUA MOMEHTA, 0OpPa30BAHHOIO (PUKTUBHOW HArpy3Kom M
peakumen onop:

8, =3,62:10"°.0,15=0,543-107" m;
§,=3,62:10""-(0,15+0,225)-2,67-0,075-10™ =1,16-107"° m;
8,=3,82:1077-0,41-1,49-(0,41-0,16)-10"° =1,19-107"" m;
5,=3,82:10"°-0,08=0,306-107" m.

A.4.12 Npusenénnyio maccy LY Haigem, ucnonbaya cdopmyry (38), a Taloke pucyHok A.6

2 2 2 2
M _=2326- 0,543 +111,2- L16 +429,8- 992 +119,8- 0,306 =418,9 xr.
w 1,19 119 9 9

] > ] >

A.4.13 YactoTy cobcTBeHHbIX konebaHuin LY Beramucnum no hopmyne (36)

9.8
o= |—So - ;51 ~14030 ¢ .
5M, \119-107°.4189

Mepuoa cobeTBEHHBIX KONebaHuii LY onpeaenum no cneayoLlein 3aBUCUMOCTH:
2n _

T=—=4,48.10 4 c,
0]

3T:1,68-10‘4 c
8
1,=2,63-10" ¢

3
CornacHo 8.3.2 BbINOMHAETCA yCnosue T, >§T, cnefoBaTenbHO CTaTUYECKYIO 3KBUMBANEHTHYIO

Harpy3sky BbluucnsemM no opmyne (33).

A.4.14 KoadhpuumneHT gMHaMUYHOCTU paccunTaem no copmyne (35)

1 1
k, =2 1-——arctg(0-7,) [=2- 1~ -arctg (14030-2,64-107) [=1,9,
g [ 0T, 8 *)j { 14030-2,64-10°° s )}

oTclofa crtaTuyeckasi 9kBMBarleHTHas Harpyska byaet pasHa

q=19-1,06-10" =2-10" ITa.

A.4.15 CtaTnyeckyto 3KBUBASIEHTHYIO COCPEAO0TOUEHHYIO Harpy3ky Hangem no chopmyne (41)
Q=qEF= 2:107-0,5-0,6 =6-10° H.
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A.4.16 Mo dopmyne (42) BLIMUCIIUM MAKCUMAanbHbI U3rnbaroLwmuin MOMEHT
M. .. =M,-Q =0,22-6-10°=1,32-10° H-m.
A.4.17 MpepenbHbIn n3rnbatroLwmuii MOMEHT ceveHmns B-B onpegenum no popmyne (43)

_E-D, 0,19-1,2
8 8
M, =0, -W=2410"-2,85-107=6,84-10° H-m,

W =2,85-107 M,

rae
o = 2,4-108 Ma, ana cranu 3 no FOCT 380.

A.4.18 Mo chopmyne (48) yctaHoBUM 3anac npovHocTu LY

M,  6,84-10° 6
M 1,32-10°

max

Tak kak n > 2,5, To gaHHoe umnuHapudeckoe LY npu 3afaHHbIX napaMeTpax Harpy>XeHUsi MOXET

ObITb UCNONB30BAHO MHOTOKPATHO.
A.4.19 MMpuknagbiBas BMECTO CUMbl Py CTaTU4eCKM IKBMBANEHTHYIO COCPEAOTOYEHHYIO Harpysky,

onpeaenum peakuun onop rno pucyHky A.6:
R, = 6-10°-0,45=2,7-10° H;
R, =6-10°-2,7-10°=3,3-10° H.

A.4.20 HanpskeHusi, BO3HMKAKOLME B CEYEHUM Onopbl MpU AENCTBUM MepepesbiBalowmnx Cun,
paccuutaem no popmyne (46):

ROH

T, =133

>

F_=n-R’ :3,14-(4,510*2)2 =6,36-107 Mm%,
2,7-10°

TmaxA = 73 '7,«:5,65'108 Ha,
6.36-10"
3,3-10°

TmaxB :1733’—,3:6,9108 Ha,
6,36-10

B

OnopbI BbIMONHEHbI U3 CTany 35, 4OMYCTUMbIE KACATENbHbIE HAMPSHKEHNSI KOTOPOTO COCTABIISIOT
[‘t ]:1 9-10° Ta
T > '

T.€. YCNOBME NPOYHOCTU OMNOP HE BbIMOMHAETCS.
A.4.21 CornacHo dhopmyne (47) ycTaHOBMM BPEMSA paspyLUeHUS onop

44



rOCT P 56296—2014

21

t: DH;
a

t, =M:1,92-104 c
5100
2.0,41

,=———=161-10"c.
5100

Tak kak ta v ts MeHblLe T, =2, 63-107, T0 3a BpeMs pa3pyLLEHHs OMOpP, B CAy4ae €Cru OTCYTCTBYIOT

YNNOTHUTENbHBIE LUTOPKM, YAapHasi BOMIHA HE yCneeT BblATY 3a npegerbl kKabuHbl.
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YK 624.012.45:006.354 OKC 91.080.40 589400

KnioueBble CroBa: ycTpoiicTea sawmTHble, WMGep, WnGepHoe YCTPOICTBO, TexHMYeckue TpeGosaHus,
MeToaMKa pacdeTa

46



MognucaHo B nevaTb 12.01.2015. dopmart 60x84 /s
Yen. ney. n. 6,05. Tupax 34 ak3. 3ak. 110.

[1oAroTOBNEHO HAa OCHOBE 3IEKTPOHHON Bepcuu, I'Ipe[J,OCTaBJ'IeHHOVI pa3paboTy4nkom cTaHgapTa

Oryrn « CTAHOAPTUHOOPM»

123995 MockBsa, 'paHaTHbIV nep., 4.
www.gostinfo.ru info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293767/4293767290.htm

