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YAK 621.311

1 BBEJJEHME

Ipu cocraBrenun HacToAmMX PeKoMeHAANN# YUMTHIBAAUCH
TpeGoBaHUS MeXAyHapoAHEX craHpapToB CEI IEC 61897 1998
«TpeGoBaHHs M HUCHBITaHUA racuTereil BuO6panuu tuma CTOKG-
pPUAKa» B cepAbMoro u3panus [TYD.

IIpu BHIGOpE THUIOB racUTEAs HCIOAB30BAaAMCH PE3YABLTATHI
3KCHepUMeHTaAbHO-aHAAUTHYECKHX pacyeToB ¢ momolisio IBM,
BRIIIOAHEHHBIX AaGoparopueit LieHTpa UH)KMHUPUHTA BO3AYIIHBIX
AHHUHA 3rekTponepepaud (LIMBA) Oupmu OPTPAC.

2 HABHAYEHME U OBJNIACTb NMPUMEHEHMSA

2.1 Hacrosmue PekoMeHAAIIUM paclpOCTPaHsIOTCS Ha Mpo-
eKTHpYeMEIe B HaXOAALINeCs B IKCIAyaTalid BOAOKOHHO-ONTH-
yeckue AuHUHK CBsi3u (BOAC), Ha KOTOPBIX IPUMEHSIOTCA CaMo-
HeCyllue HeMeTarUdecKue onTudyeckue Kabeau (OKCH).

2.2 PeKOMeHAQIUHU NIPEAHa3HAYEHE A IEpCOHAAA IIPeApHs-
THH, OCYLIECTBASIOIIMX IKcnAayaTanuio BOAC, a Takke AAs Tipo-
eKTHBIX opranu3anu, npoektupytonux BOAC Ha AeHCTBYIOMIMX,
CTPOSIIIUXCA ¥ MOAEPHU3UDYEMREIX AMHUSIX 3AEKTpPONepeAayM.

2.3 PexoMeHAQIIUHN COAeprKaT THIIOBHIE pellleHHs IIO 3aluTe
OKCH ot BuGpanuu, a Tak’ke OCHOBHHIE BUABLI TacUTeAeil BUG-
panuy ¥ UX TeXHWIeCKHe NapaMeTpHl.

3 OBLLUME BOMNPOCHI NO 3ALWUMUTE OKCH OT BUBPALLIMM

YcaoBusi paboTH ONTHKO-BOAOKOHHBIX Kabeneill mpH BuGpa-
IIM{ B OCHOBHOM OIIPEAEASIIOTCSI CPEAHE3KCIIAyaTallHOHHBIM TSi-
JKeHHeM, AHaMeTpoM Kabeast u ero Maccoit. OTAMYHUTEABHON 0CO-
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GEHHOCTbIO CaMOHECYIero BOAOKOHHO-ONITHYECKOTo Kabeas oT
OOGBIYHBEIX IPOBOAOB M TPOCOB NMPH BUGPAIUKN SIBASIETCST HEOGOAD-
1asg Macca U He3HauHTeAbHOe caMoAeMIilpupoBaHUe U3-3a OT-
CYTCTBUA MEXBUTKOBOIO TpeHHS.

ITpu BEIGOpE racuTeas M MeCTa €ro yCTAaHOBKH HCXOAST M3
CAEAYIOIIHUX TOAOKEHMMA:

~ BO U30e)XaHHe pa3pylleHus KabeAss (0cOGeHHO CTEKAOBO-
AOKOHHOY 4YacTHU) B MeCTe YCTAaHOBKU TaCUTEAb AOAKEH HMeTh
HeGOABLIONW UMNEeAaHC (COIPOTHBA€HHE) U, COOTBETCTBEHHO,
“MeTh HeGOABIIYI0 Maccy. Heob6xopuMasi 3¢peKTUBHOCTL AerT-
KHX TacuTeAell IIpHM OTCYyTCTBHU CaMoAeMI(UpOBaHUs B Kabeae
AOCTHTaeTcsl yBeAMYEHHBEIM KOAMUECTBOM YCTaHaBAWBAeMbIX ra-
CUTEAEH B IIPOAETE;

— MECTOPACHOAQKEHHUE TACUTEASI AOAKHO HaXOAUTHCA B IIyY-
HOCTH BOAHBI IIPHU BCceX 3HaYEHHUAX CKOPOCTed BeTpa.

OOBIYHBIA AMANa30H CKOPOCTel BeTpa, BHI3LIBAIOUIUN BUO-
panuio, cocrasaseT 0,6-7 m/c. OnmpepereHHe MeCTa YCTaHOBKH
racuTeAst IPOU3BOAMTCS [IPU BepXHEM NpeAeAe CKOPOCTH BeTpa,
KOTOPHIM NPHHHUMAETCSI HECKOABKO NOHM>KEHHLIM, TaK Kak IIpHU
OoAee BBICOKMX CKOPOCTSIX BETpa MOTOK CTAHOBUTCH TYpOyAEHT-
HEIM H IIOCTyIlaeMasi dHeprusi BeTpa K IIPOBOAY 3HAYUTEABHO
CHIJKAeTCo. .

Ucxoasi U3 3TUX YCAOBHM B MEXAYHAPOAHOU NpPAKTHKE AAS
[DPOBOAOB U TPOCOB AAMIHA IIOAYBOAHH (A/2) . ompeaeAseTcs npu
CKOpocCTH BeTpa 6,5 M/c 1o hopMyAae

(A7 2)pino.5, =0.000415d /T, /m, (1

rae A — AAUHA BOAHBI BUOpauuu, M;

d — AumameTp Kabeas, MM;

T, — Ts)KeHUe B KabeAe OPHU CPEAHETOAOBOH TemrniepaType, H;

m — Macca Kabeast, KI/M.

Ansi obecneueHus: HaAeKHOHM 3aIMTBl NpU 60Aee BRICOKHX
CKOpOCTAX BeTpa NOAYUYeHHbIe PACCTOSHUS YMEHBIIAIOTCA U CO-
CTAaBASIIOT AASL OOBIYHBIX TUNOBHRIX racureAeil 85Y% yrazaHHBIX
BHIIIIE, YTO OOecreYuBaeT AyYIIYIO 3alUTY Kabeasl oT BUOpauuu:
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(A/2), =0,000353d,/T, /m . (2)

[Tpu IpUMeHeHHU HOBBIX U 6GoAee COBepIIeHHBLIX THIOB ra-
CHTeAell COBMECTHO C MPOTEKTOPaMH, HAalpuMep MHOTO4acCTOT-
HBIX C pa3HBIMM MaccaMy I'py30B M Pa3sHBIMH NA€YaMU I'HGKOro
3AeMeHTa, PeKOMEeHAYeTCsl HCIIOAB30BaTh OOAee KOPOTKHE pac-
CTOSTHUS:

Sl = 0a70()"/2)mm ' (3)

S, =1,25(A/2), ..

Sy =215(0/2) iy «

S, =3,70(\/2)

rA€ S — pacCTOSHHE OT BBHIXOAA Kabeasi U3 HOAAEP’KUBAIOIEro
3a’KUMa AO IleHTpa raCuTeAsl.

Mapxu racuTeaeit BUGpaluy, Mecra YCTAHOBKH U UX KOAHU-
YeCTBO BBHIOMPAIOTCA B 3aBUCUMOCTH OT YCAOBHH NMPOXOKACHUSA
AVHWH, TsDKeHUsI B Kabeae, AAMHBI IIPOAETa U AaMeTpa Kabeas.
ITpu 3ToM Macca KabGeasi ompeAeAsieTCA COBMECTHO C MacCoM
IIPOTEKTOPA.

B Tabaune 1 mpepCTaBACHO HSATh OCHOBHEIX Pa3HOBUAHOCTEH
TonorpaduyecKux ocob6eHHOCTeN U KaTeropuil MeCTHOCTH.

min '

Ta6nuua 1 -Kateropumn n ocobenHocTu ronorpacdpum
MECTHOCTH

moo?r: XapaxrepHbie 0co6eHHocTH Tonorpadum

1 PosHan oTkpuITas MECTHOCTL 6e3 nperpap, co CHEXHLIM NOKPOBOM Gornee
5 MeC B rofly, BOAHASA NOBEPXHOCTL HAYUTENBHLIX PA3MEPOB

5 PoBHan OTKpbITasi MECTHOCTL 5€3 CHEXHOTO NOKPOBA MU CO CHEXHBIM
TIOKPOBOM MEHEE 5 MEC B rofty

3 CnaboxonM1CTan MECTHOCTb, OTAENbHLIE AEPeBbS 1 CTPORHUS

4 NepeceyenHas MECTHOCTb, PEAKWN UM HU3KOPOCHLINA JIEC, HEBLICOKAR
3aCTpoiiKa

5 TOpHYIE PAVAOHLI, TEPPUTOPUS FOPORA C BHICOKO! 33CTPOWKOM, IECHOH MACCUB
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B 3aBHCHMOCTH OT YCAOBHH MPOXOXKAECHUSI TPAcChl AMHUH ¥
ee KOHCTPYKTHUBHEIX IIapaMeTpPOB 3aljuTa OT Bubpanuu kKabeaei
He TpeOyeTcsi IpU AAMHAX IIPOAETOB, PaBHBIX HAW MeHBIIIUX YKa-
3aHHEIX B TabAHne 2.

Ta6bnuuya 2 - [Anunsl NPponeTos, NPU KOTOPLIX He
Tpebyercs 3ammra kabenen or enbpaumn

Kareropus mectHocTM
HoMyHanbHLI#
Mposopa (Tpockl) . 2u3J 4 i 5
MNponeTul panHoO# (M) Gonee
Kabenu cevenvem 110—140 mm? 1-15 80 90 100
Kabenm ceyenvem Honee 140 Mm? 16-19 100 120 130

B 3aBHCHUMOCTH OT AAMHEI IPOAETA U KAaTeTOPHUU MECTHOCTH B
COOTBETCTBUM C TabAMIeHR 3 racHTeAH yCTaHaBAMBAIOTCS Ha Ka-
6eae ¢ 06euxX CTOPOH IIPOAETa MAM C OAHOH CTOPOHHL

Ta6nuua 3 - KonuvecTeo racurenei 8 3aBUCUMOCTH OT
ANWHBI NPpONeTa u Kateropum MeCcTHoOCTM

Konuyectso KaTeropR MecTHOGTA
o TE T 4 [ 5
Mponettl gaunoi (m) Sonee
1 150 180 205
2 300 360 410
3 450 540 615
4 600 70 820
fTpumevanusn

1 py 2 racUTensx Ha NPONET YCTaHaBANBAETCA NO ORHOMY FacUTEMIO Ha KaXAOM KOHUE NpOReTa; npw
3 racutennx — AiBa Ha OZIHOM KOHLE NPONETA U GAMK — HA APYTOM; NPu 4 racuTensx — N0 ABa FACUTENA Ha
K2XAOM KOHLE NponeTa. .

2 KonnyecTso racureneii B paitonax Kpaiinero Ceeepa Heo6xoaumo yeenuuusarh Ha OAWH.

3 3awmra or enbpaunu xabenew OKCH 8 nponerax Gonee 800 M ao/xHA NPOM3BOAUTLCH NO
CreyManbHOMy IPOBKTY ¢ HONOAL30BAHWEM MHOTOMACTOTHBIX TACHTENIEH C YBEMYEHHON Maccoil.

4 TUNOBbLIE PELLEHMA NO 3ALUMTE OKCH OT BUEPALLIMM

4.1 Anst samutei OKCH oT BUGpanuy MOTyT UCIIOAB30BAThCA
crienyaabHeie cTepxHephle racutean I'BC (pucynok 1), paspa-
6otanHbie pAa1 OKCH, u racureau I'BY (pucyHok 2), paBHOLEH-
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HEIE II0 CBOUM TeXHHYECKHUM NapaMmeTpaM. [Tpeanourenue HeoG-
XOAMMO OTA@BaTh racuteAasiM I'BC, KoTophle 10 CBOUM TeXHHYeC-
KHAM XapaKTepHCTHKaM o6ecHeyuBalOT 3alUTy OT BUOpaLHH
OKCH Bcex THIOB.

BriGop THna racuTeAell BUGpalMK IPOU3BOAUTCS TI0 Tabaule 4.

Ta6nuuya 4 - Tunel racureneu suOpauuu B 3aBUCUMOC-
TH OT 3KCNAYATALMUOHHBIX THKEHUMA

[Lnaverp Mapka Jlwana3on vac- Tun racuTens nNpy KCNAYaTAUMOHHbIX TAXeHusx, kH
KaGens, ww | saxuwa | TOT EHOPRLAK 5-10 10-25 253
nposoga, Ny
9,0-11,0 1 18-110 BC-0,4-0,6 BC-0,4-0,6 -
11,1-14,0 1 14-90 BC-0,4-0,6 BC-0,4-0,6 -
8C-0,6-0,8 nnu
14,1-17,0 1 12-70 8C-0,4-0,6 [BY-0,6-0,8 -
I'BC-0,6-0,8 wn| MBC-0,6-0,8 wm |MBC-0,8-1,2 namn
71-00 | 2 ) 10-60 ) ao608 | rBY-0608 | 8Y-0812
20.1-26.0 9 8-50 BC-0,6-0,8 unn| BC-0,8-1,2unn |IBC-1,2-1,6 unu

By-0,6-0,8 By-0,8-1,2 MBy-1,2-16

4.2 MecTa yCTaHOBKHU racuUTeAell BHIOHMpAOTCS pacyeToM Mo
¢opmyaraM 3 Tak, YTOOBI BO BCeM AMala3oHe OINACHBIX 4acTOT
racuTeAl He OBIAM pPacCHOAOKEHBI B Y3AaX KOAeOaHUM.

TunoBoe pellleHHE PaclOAOXKEHHs racUTeAeH y IOABECHOIO
U HaTSOKHOTO 3a’KUMOB AOAJKHO OBITH CAEAYIOUIMM (PHUCYHOK 3):

4.2.1 Tlpu 3KCIAyaTalAOHHOM TsDKeHuu 5-10 kH:

a) paccTosiHve OT BHEIXOAA KabGeasi U3 MOAAEPIKUBAIOILEro 3a-
KUMa:

— MO meHrtpa 1-ro racureasa — 0,4 m;

— MO meHTpa 2-ro racureass — 0,7 m;

— AO UeHTpa 3-ro racureas — 1,23 M;

6) paccTossiHAe OT BHIXOAA Kabeas U3 BepxXHEro CAOsl CIH-
PAABHOTO HATSDKHOTO 3a’KHMa:

— Ao HeHTpa 1-ro racureas — 0,05 M;

— AoO IeHTpa 2-ro racureass — 0,45 M;

— Ao HeHTpa 3-ro racureas — 1,00 m.
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Mapka Paamepsi, Mm Monkas anauxa Macca racurens,
racuTens L g D 4, d rpy3a, MM Kr
{BC-0,4-0,6-8,0 4001 14 1 54 | 18 | 8,0 330 1,62
BC-0,6-0,8-8,0 400 18 | 51 | 20 | 8,0 330 2,03
fBC-0,8-1,2-9,1 4001 20 | 48 | 24 | 9,1 330 2,54
BC-1,2-1,6-9,1 4001 24 | 44 | 28 | 110 330 3,32

Pucynok 1 — I'acureas Bubpanuun 'BC
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1 — 3axBaT 3aKMMa; 2 — KpemeXHBI# 60AT; 3 — maAamika; 4 — ynpyruit
3AeMeHT; 5 — rpy3; 6 — OpYXHHHHe IAHGH; 7 — BTYAKA TaCUTEAS;

8 — 3a’>kUM racureas

Pucynoxk 2 — Tacuteas BuGpanun I'BY




|

500 ( 400)

430(320) 650 (550) ,;

1 - U agacumens 2 - U aacumens 3 - J aacumens

650 (550)

3-8 sacumens

6)

a — Y NOAAEPDKHBAOUWIEro 3a>KHMd4, 6 — y HATA>KHOIO 3a’KUuMa

PricyHok 3 — PacnoaoxKeHHe racuteAaell BUOPAUMH Y MMOAAEPKXHBAIOUIEro
H HaAT#>XHOI0O 3a>KHMOB
Hpurvedanmne— AAMHHAdg CTOPOHA 'MOKOTO dA€MeHTa pacnoAaraercs
B CTOPOHY OTOPEI, KOPOTKasi — B CTOPOHY NMpoaeTta. PazMepsl B ckoGKax
COOTBETCTBYIOT TSI)KeHHK B npoBoAe 5-10 kH, BHe cKoGOK — THXKeHHIO
10— 25 kH.



4.2.2 Tlpu sKCIAyaTalMOHHOM TsixkeHun 10-25 kH:

a) paccTosiHMe OT BbIX0Ad KabeAsl 13 MOAAEPIKUBAIOIIETO 3a-
KHAMa:

~— A0 uentpa 1-ro racuteass — 0,5 m;

— AO neHTtpa 2-ro racureas — 0,93 m;

— AO uentpa 3-ro racuteass — 1,58 m;

0) paccTrossHHe OT BHIXOAa KabeAsi M3 BepXHero CAOSI CHH-
PAABHOTO HAaTSKHOTO 3a>KHMa:

— Ao mentpa 1-to racureass — 0,05 M;

— AO HeHTpa 2-ro racureas — 0,45 M;

— AO neHTpa 3-To racureas — 1,13 m.

Tpu ycTaHOBKe racureAeil BUGpanmyu HEOOGXOAMMO CAEAHTH
3a TeM, YTOOBI TaCUTEADb GHIA PACIOAOIKEH CTPOTO MOA MPOBOAOM
U HAAEXHO 3aKpelAeH.
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